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PREFACE 

This  manual,  former ly  known a s  t h e  Network Access 
Method r e f e r e n c e  manual,  ha s  been renamed t h e  NAM 
Version 1/CCP Version 3 r e f e r e n c e  manual. I t s  new 
o rgan iza t ion  s u p p l i e s  r e f e r e n c e  informat ion t o  bo th  
Network Access Method (NAM) and Communications 
Control  Program (CCP) u s e r s ,  t y p i c a l l y  e i t h e r  sys- 
tems programmers o r  a n a l y s t s  who a r e  w r i t i n g  a n e t -  
work a p p l i c a t i o n  o r  who would l i k e  t o  l e a r n  more 
about how t h e  v a r i o u s  p o r t i o n s  of t h e  network f i t  
t oge the r .  

This  book d e s c r i b e s  how a p p l i c a t i o n s  i n t e r f a c e  t o  
t he  computer network and how t h e  t e rmina l  u s e r  g a i n s  
acces s  t o  t h e s e  a p p l i c a t i o n s .  P l u s ,  t h i s  book f a -  
m i l i a r i z e s  t he  reader  w i th  t h e  Network Process ing 
Unit (NPU) and the  Communications Control  Program 
(CCP). Knowledge of t h e  NPU and CCP, however, i s  
not  necessary  t o  w r i t e  an a p p l i c a t i o n  program. 

NAM and CCP o p e r a t e  under c o n t r o l  of t h e  NOS 2 
ope ra t ing  system f o r  t h e  CONTROL DATA@ CYBER 170 
Computer Systems; CDC@ CYBER 70 Computer System 
models 7 1 ,  72, 73,  and 74; and 6000 Computer Sys- 
tems. 

NAM i s  t h e  s u b s e t  of t h e  h o s t  computer so f tware  t h a t  
provides  communication between an  a p p l i c a t i o n  pro- 
gram i n  t h e  h o s t  computer and o t h e r  a p p l i c a t i o n  
programs o r  dev ices  acces s ing  t h e  network 's  r e -  
sources .  

The Communications Control  Program i s  so f tware  t h a t  
r e s i d e s  i n  a 255x S e r i e s  Network P roces s ing  Uni t  
t h a t  a l l ows  a dev ice  t o  a c c e s s  t h e  hos t  computer 
over communications l i n e s .  

WHO SHOULD READ THlS 
MANUAL 
Thi s  manual i s  d i r e c t e d  a t  t h e  gene ra l  networks u s e r  
( a  systems programmer o r  a n a l y s t ) ,  who i s  f a m i l i a r  
w i th  subsystem a p p l i c a t i o n s  programming, compi ler  
and assembler  programming convent ions ,  t e rmina l  
communication p r o t o c o l s ,  o t h e r  network so f tware  
p roduc t s ,  and t h e  programming requirements  of sup- 
por ted  dev ices .  

HOW THlS MANUAL IS 
ORGANIZED 
I n  a d d i t i o n  t o  d e s c r i b i n g  NAM, t h i s  book now con- 
t a i n s  t h e  m a j o r i t y  of t h e  informat ion p rev ious ly  

found i n  t h e  CCP r e f e r e n c e  manual. Informat ion has  
been conso l ida t ed  i n t o  t h i s  book t o  reduce redundacy 
and t o  provide  a c e n t r a l  l o c a t i o n  f o r  i n fo rma t ion  
needed by t h e  gene ra l  networks u se r .  

Sec t ion  1 i n t r o d u c e s  t h e  NAM and CCP so f tware .  
S e c t i o n  2 d e s c r i b e s  t h e  p ro toco l s  governing in fo r -  
mat ion exchanged f o r  communication between NAM and 
each a p p l i c a t i o n  program, and between a p p l i c a t i o n  
programs and t h e i r  connect ions .  Sec t ion  3 d e s c r i b e s  
t h e  synchronous and asynchronous supe rv i so ry  mes- 
s ages  used by a p p l i c a t i o n  programs. S e c t i o n  4 
d e s c r i b e s  t h e  language and i n t e r n a l  i n t e r f a c e s  
r equ i r ed  by an  a p p l i c a t i o n  program. Sec t ion  5 d i s -  
cus ses  t h e  a p p l i c a t i c ~ n  i n t e r f a c e  program s t a t emen t s  
used by NAM t o  a c c e s s  t h e  network and t o  send and 
r e c e i v e  messages.  S e c t i o n  6 d i s c u s s e s  t h e  s t r u c t u r e  
and execu t ion  of an  a p p l i c a t i o n  program job a s  a 
ba t ch  o r  system o r i g i n  type f i l e .  S e c t i o n  7 g i v e s  
more d e t a i l e d  informa.tion on CCP than  was presented  
i n  t h e  f i r s t  s e c t i o n  of t h e  book. S e c t i o n  8 de- 
s c r i b e s  network f a i l u r e  and techniques  of recovery.  

Other p a r t s  of t h e  Communications Control  Program 
r e f e r e n c e  manual have been moved t o  o t h e r  network 
product  and o p e r a t i n g  system p u b l i c a t i o n s .  Use 
t a b l e  0-1 t o  h e l p  f i n d  t h e  l o c a t i o n  of t h i s  i n f o r -  
mation.  

RELATED PUBLICATIONS 
Related  m a t e r i a l  i s  con ta ined  i n  t h e  p u b l i c a t i o n s  
l i s t e d  below. Other manuals may be needed, such a s  
t h e  hardware,  f i rmware ,  o r  emula tor  so f tware  r e f e r -  
ence manual f o r  t h e  d e v i c e s  s e rv i ced  by a g iven 
program. Also ,  communication s t anda rds  and dev ice  
o p e r a t i n g  l i t e r a t u r e  (:an be u s e f u l .  

The NOS 2 Manual A b s t r a c t s  i s  a pocket-sized manual 
t h a t  c o n t a i n s  a b r i e f  d e s c r i p t i o n  of t h e  c o n t e n t s  
and in tended audience  of every  manual a v a i l a b l e  f o r  
NOS 2 and i t s  product s e t .  The a b s t r a c t s  manual 
can h e l p  a p a r t i c u l a r  r eade r  de termine  which manuals 
a r e  of g r e a t e s t  importance.  

Another manual, t h e  Sof tware  P u b l i c a t i o n s  Release  
Hi s to ry ,  g i v e s  t h e  t i t l e s  and r e v i s i o n  l e v e l s  of 
so f tware  manuals a v a i l a b l e  f o r  t h e  Programming 
System Report  (PSR) l e v e l  of NOS 2 i n s t a l l e d  a t  your 
s i t e .  
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Reference Manual 
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NOS Version 2 Reference S e t ,  Volume 3 
System Commands 

NOS Version 2 Reference  S e t ,  Volume 4 
Program I n t e r f a c e  

The fo l lowing manuals a r e  of secondary i n t e r e s t :  

Pub1 i ca  t i o n  
Number - Pub 1 i c a t  ion  

CCP Version 3 
Diagnost ic  Handbook 

COBOL Version 5 
Reference Manual 

FORTRAN Extended Vers ion 4 
Reference Manual 

FORTRAN Vers ion 5 
Reference Manual 

Message Control  System Vers ion 1 
Reference Manual 

Network P roces so r  Unit  
Hardware Reference Manual 

NOS Version 2 
Diagnost ic  Index 

NOS Version 2 
I n s t a l l a t i o n  Handbook 

NOS Vers ion 2 
Manual A b s t r a c t s  

NOS Vers ion 2 
Opera tor /Analys t  Handbook 

NOS Vers ion 2 
System Maintenance Reference Manual 

Sof tware  P u b l i c a t i o n s  Release  Hi s to ry  

TAF Version I 
Reference  Manual 

255x Host Communications P roces so r /  
Network Processor  Unit Reference Manual 
CCP Version 1.0 

255X Network Processor  Uni t  
Hardware Reference Manual 

2560 S e r i e s  Synchronous Communications 
Line Adapter Hardware Maintenance Manual 

2561 S e r i e s  Asynchronous Communications 
Li.ne Adapter Hardware Maintenance Manual 

2563 S e r i e s  SDLC Line  Adapter 
Hardware Maintenance Manual 

CDC manuals can  be ordered from Control  Data Cor l )ora t ion ,  
L i t e r a t u r e  and D i s t r i b u t i o n  S e r v i c e s ,  308 North Dale S t r e e t ,  
S t .  P a u l ,  Minnesota 55103. 

Th i s  product i s  in tended f o r  use  on ly  a s  
desc r ibed  i n  t h i s  document. Control  Data can- 
no t  be  r e spons ib l e  f o r  t h e  proper f u n c t i o n i n g  
of undescr ibed f e a t u r e s  o r  parameters.  
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Throughout t h i s  manual, t h e  fo l lowing convent ions  
a r e  used i n  t h e  p r e s e n t a t i o n  of s ta tement  fo rma t s ,  
ope ra to r  t ype - in s ,  and d i a g n o s t i c  messages: 

1 UPPERCASE Uppercase l e t t e r s  i n d i c a t e  
acronyms, words, o r  mne- 
monics e i t h e r  r equ i r ed  by 
t h e  network so f tware  a s  
i n p u t ,  o r  produced a s  out -  
put .  

I lowercase Lowercase l e t t e r s  i d e n t i f y  
v a r i a b l e s  f o r  which v a l u e s  
a r e  supp l i ed  by t h e  NAM o r  
t e rmina l  u s e r ,  o r  by t h e  
network so f tware  a s  ou tpu t .  

E l l i p s i s  i n d i c a t e s  t h a t  
omit ted  e n t i t i e s  r e p e a t  t h e  
form and f u n c t i o n  of t h e  
e n t i t y  l a s t  g iven.  

Square b r a c k e t s  enc lose  
e n t i t i e s  t h a t  a r e  o p t i o n a l ;  
i f  omission of any e n t i t y  
c a u s e s  t h e  u se  of a d e f a u l t  
e n t i t y ,  t h e  d e f a u l t  i s  
under1 ined. 

Braces enc lose  e n t i t i e s  from 
which one must be  chosen. 

i npu t  parameter This  term i d e n t i f i e s  an  AIP 
c a l l  s ta tement  parameter f o r  
which v a l u e s  a r e  supp l i ed  
t o  AIP by t h e  programmer. 

r e t u r n  parameter Th i s  term i d e n t i f i e s  a n  AIP 
c a l l  s ta tement  parameter 
f o r  which v a r i a b l e s  a r e  
supp l i ed  t o  AIP by t h e  pro- 
grammer and i n  which va lues  
a r e  p laced by AIP. 

The c t  symbol r e p r e s e n t s  
t h e  network c o n t r o l  char-  
a c t e r  de f ined  f o r  t h e  t e r -  
minal.  Th i s  c h a r a c t e r  must 
be t h e  f i r s t  c h a r a c t e r  of 
t h e  command e n t e r e d .  

The LF symbol r e p r e s e n t s  a 
one- l ine  v e r t i c a l  reposi -  
t i o n i n g  of t h e  c u r s o r  o r  
output  mechanism. LF a l s o  
d e s i g n a t e s  a c h a r a c t e r  o r  
c h a r a c t e r  code a s s o c i a t e d  
w i t h  such a l i n e  f eed  
ope ra t ion .  

A c i r c l e  around a c h a r a c t e r  
r e p r e s e n t s  a c h a r a c t e r  key 
t h a t  i s  pressed i n  con- 
j unc t ion  wi th  a c o n t r o l  
key (CTL, CNTRL, CONTRL, 
CONTROL, o r  e q u i v a l e n t ) .  

The boxed CR symbol repre-  
s e n t s  t h e  t e rmina l  key t h a t  
causes  message t r ansmis s ion ;  
u s u a l l y ,  t h i s  i s  t h e  same 
key t h a t  causes  a c a r r i a g e  
r e t u r n  ope ra t ion .  Trans- 
miss ion keys a r e  desc r ibed  
i n  more d e t a i l  i n  appendix 
F. I 

Unless o the rwi se  s p e c i f i e d ,  a l l  r e f e r e n c e s  t o  num- 
b e r s  a r e  t o  decimal  v a l u e s  and a l l  r e f e r e n c e s  t o  
b y t e s  a r e  t o  8 -b i t  b y t e s  and a l l  r e f e r e n c e s  t o  
c h a r a c t e r s  a r e  t o  7 -b i t  ASCII-coded c h a r a c t e r s .  
F i e l d s  de f ined  a s  unused should  no t  be  assumed t o  

I 
c o n t a i n  zeros .  





NETWORK PRODUCTS: A N  OVERVIEW 

This section introduces the Control Data Corporation 
CYBER 170 network products, their relationships to 

COMPUTER NETWORK 
each other, and their significance to the data corn- The computer network includes host computers, 
munications user. Network products is a group of application programs, terminals, and the host soft- 
programs and hardware that provides communications ware associated with network communications. Each 
services to geographically dispersed users. application program gives the terminal user or 

application a specific data processing capability. 
As shown in figure 1-1, a network consists of a 
computer network and a communications network. 

Users 

F igure  1-1. Overview o f  Netuork Products 



COMMUNICATIONS NETWORK 
The communications network includes network proc- 
essing units (NPUs) and the connecting communication 
lines and packet switching networks (PSNs) needed 
to transport blocks of data between host computers 
and terminals. 

The size and complexity of a communications network 
varies from a simple network with one local (front- 
end) NPU or a network with one local NPU and one or 
more remote NPUs to a more complex network with 
multiple local NPUs and multiple remote NPUs. 
Attached to these NPUs are terminal devices, such 
as entry/display stations. 

Because the communications network minimizes termi- 
nal type dependency and removes many of the terminal 
switching operations from the host, the host can 
process data more efficiently. 

SOFTWARE COMPONENTS OF 
THE NETWORK 
Figure 1-2 shows the interfaces between the elements 
of the network. The left part of the figure shows 
the network host products (NHP), which are the 
software elements located in the CDC CYBER 170 host 

computer. The middle section shows the Communica- 
tions Control Program (CCP), which is the software 
element located in the Network Processing Unit. As 
shown in the right portion of figure 1-2, CCP com- 
municates directly with the terminals while the 
Network Access Method (NAM) communicates with 
applications. Refer to figure 1-2 while reading 
the remainder of this overview section on network 
products. 

NETWORK HOST PRODUCTS 
Network host products includes the network access 
software and the application programs that provide 
the specific facilities requred by terminal users. 

The network access software is collectively called 
the Network Access Method or NAM. NAM is used in 
several contexts throughout this manual and in the 
other network products documentation. NAM can refer 
to the interface between application programs and 
the communications network; to the programs that 
implement that interface, including the Applications 
Interface Program (AIP) , the Network Interface Pro- 
gram (NIP), and the Peripheral Interface Program 
(PIP); or to the product NAM, which also includes 
the, Network Supervisor (NS), the Communications 
Supervisor (CS), and the Network Validation Facility 
(NVF) 

F igu re  1-2. The I n t e r f a c e s  Between t h e  Netuork  Product  Elements 
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In  f i g u r e  1-2, NAM r e f e r s  t o  t h e  s e t  of programs 
t h a t  implement t he  i n t e r f a c e  between t h e  a p p l i c a t i o n  
programs and communications network. 

Network h o s t  products  sofware ,  shown i n  t he  Left  
p a r t  of f i g u r e  1-2, i nc ludes :  

Network Access Method 

Network D e f i n i t i o n  Language Processor  

Network Supervisor  

Communications Supervisor  

Network Va l ida t ion  F a c i l i t y  

Network u t i l i t i e s  

Network Access Method appLica t ion  programs 

NETWORK ACCESS METHOD 

The Network Access Method i s  t he  c e n t r a l  network 
hos t  product .  NAM i n t e r f a c e s  between a p p l i c a t i o n s  
i n  t he  same hos t  o r  between a p p l i c a t i o n s  and t h e  
Communications Control  Program. 

NAM so f tware  c o n s i s t s  of t h r e e  i n t e r f a c e  programs 
t h a t  provide a  common way f o r  CDC CYBER 170 a p p l i -  
c a t i o n s  t o  a c c e s s  the  communications network. NAM 
r e so lves  resource  con ten t ion  among a p p l i c a t i o n  
programs and b u f f e r s  d a t a  t o  r e g u l a t e  d a t a  flow. 

Peripheral lnterface Program 

The P e r i p h e r a l  I n t e r f a c e  Program (PIP)  i s  a  per iph-  
e r a l  processor  u n i t  program t h a t  i n t e r f a c e s  t h e  
c e n t r a l  p roces so r  executed  r o u t i n e s  of NAM t o  t h e  
channel-connected l o c a l  NPUs . 
PIP moves blocks of d a t a  between the  c e n t r a l  memory 
b u f f e r s  of NAM and the  NPU and r eads  and w r i t e s  
d i s k  f i l e s  used by batch  dev ices .  PIP a l s o  can 
d e t e c t  when a  l o c a l  NPU needs i n i t i a l i z i n g .  I f  t h e  
NPU does not  have system a u t o s t a r t  module hardware,  
PIP r eques t s  t he  network supe rv i so r  t o  load the  
boo t s t r ap  program i n t o  t h e  NPU. 

Network lnterface Program 

The Network I n t e r f a c e  Program (NIP) execu te s  a s  a  
system c o n t r o l  po in t .  NIP coord ina t e s  t h e  use of 
the  communications network by a l l  a p p l i c a t i o n  pro- 
grams, b u f f e r s  d a t a  between the  a p p l i c a t i o n  pro- 
grams and t h e  network, and manages t h e  l o g i c a l  
connec t ions .  

The b u f f e r i n g  provided by NIP e l i m i n a t e s  t he  need 
f o r  a p p l i c a t i o n  programs t o  have ou t s t and ing  buff -  
e r s .  Although an a p p l i c a t i o n  program i s  expec t ing  
inpu t  d a t a ,  t he  a p p l i c a t i o n  program can be swapped 
o u t ,  which reduces t h e  use of h o s t  r e sou rces .  

Each a p p l i c a t i o n  program may have s e v e r a l  connec- 
t i o n s ;  each connect ion  i s  a s s o c i a t e d  wi th  a  t e rmina l  
device  o r  w i th  ano the r  a p p l i c a t i o n  program. NIP 

t r a n s l a t e s  between network addres ses  and t h e  more 
convenient  l o g i c a l  add res ses  t h a t  r ep re sen t  t h e  
connect ion  t o  t h e  a p p l i c a t i o n .  NIP a l s o  e s t a b l i s h e s  
new connect ions  a s  they a r e  r eques t ed  and t e rmina te s  
connect ions  t h a t  a r e  no longe r  needed o r  t h a t  have 
f a i l e d .  

An a p p l i c a t i o n  may r eques t  NAM t o  conve r t  t h e  d a t a  
on a  l o g i c a l  connect ion  from t h e  network format .  
Such conve r s ions  determine  t h e  format and encoding 
of  c h a r a c t e r s  seen by t h e  a p p l i c a t i o n .  

Application lnterface Program 

The App l i ca t ion  I n t e r f a c e  Program (AIP) i s  a  s e t  of 
subprograms t h a t  res-ides i n  t h e  a p p l i c a t i o n  pro- 
gram's f i e l d  l e n g t h  and provides  a  procedura l  
i n t e r f a c e  t o  t h e  c a p a b l i l i t i e s  of NIP and t h e  
network. 

Procedura l  s ta te ,ments  a r e  provided so  t h a t  t h e  
a p p l i c a t i o n  program can connect  t o  and d i sconnec t  
from the  network. Procedura l  s t a t emen t s  a l s o  con- 
t r o l  i n fo rma t ion  exchange between t h e  a p p l i c a t i o n  
program and NAM b u f f ~ e r s .  This  informat ion may be 
d a t a ,  o r  it may be supe rv i so ry  messages t h a t  coor- 
d i n a t e  t h e  a p p l i c a t i o n ' s  execu t ion  wi th  even t s  t h a t  
have occurred  i n  t h e  network. NAM may pass  a  
supe rv i so ry  message t o  inform t h e  a p p l i c a t i o n  of a  
new connect ion  t h a t  i s  r eques t ing  s e r v i c e ,  o r  t h a t  
a  f a i l u r e  has  occurred .  In t h e  same way, t h e  
appl i c a t i o n  program uses  supe rv i so ry  messages t o  
communicate w i th  NAM and t h e  network e lements .  

Queued Terminal Record Manager 

Queued Terminal Record Manager (QTRM) i s  a  s e t  of 
procedures t h a t  r e s i d e s  i n  t h e  a p p l i c a t i o n  program's 
f i e l d  l e n g t h  and provides  a  h igh l e v e l  procedura l  
i n t e r f a c e  t o  t h e  network. QTRM is d i scussed  i n  
appendix E  of t h i s  book. 

NETWORK DEFINITION LANGUAGE 
PROCESSOR 

Before t h e  network so f tware  can r o u t e  d a t a  through 
t h e  network and i n t e ~ r f a c e  t o  o p e r a t o r s  f o r  super-  
v i s i o n ,  t he  d e f i n i t i o n  of t h e  network c o n f i g u a t i o n  
must f i r s t  be communicated t o  t h e  so f tware .  Ttle 
Network D e f i n i t i o n  Language (NDL) i s  used t o  
d e s c r i b e  t h i s  c o n f i g u r a t i o n .  The Network Def in i -  
t i o n  Language processor  (NDLP), an o f f - l i n e  ba t ch  
u t i l i t y ,  t r a n s l a t e s  t h i s  c o n f i g u r a t i o n  and p repa re s  
a  network c o n f i g u r a t i o n  f i l e  (NCF) and a  Local 
c o n f i g u r a t i o n  f i l e  (LCF). 

The NCF c o n t a i n s  network conf i g u r a t i o n  informat ion 
r equ i r ed  by t h e  network. 

The LCF c o n t a i n s  host: informat ion r equ i r ed  by the  
Network V a l i d a t i o n  F a c i l i t y ,  such a s  automat ic  log- 
i n  parameters  and a p p l i c a t i o n  in fo rma t ion .  The LCF 
a l lows  t h e  network v a l i d a t i o n  f a c i l i t y  t o  v a l i d a t e  
and connect t o  a p p l i c a t i o n s .  

NDL i s  desc r ibed  i n  t'ne Network D e f i n i t i o n  Language 
r e f e rence  manual. 



NETWORK SUPERVISOR Hardware Performance Analyzer 

The Network Supervisor  (NS), which execu te s  a s  a  NAM 
a p p l i c a t i o n ,  i n t e r f a c e s  between t h e  NPUs and CCP 
program f i l e s  i n  t h e  h o s t .  NS responds t o  r e q u e s t s  
t o  load NPUs wi th  t h e i r  so f tware  and saves  NPU dumps 
on hos t  f i l e s .  

COMMUNICATION SUPERVISOR 

The Communication Supervisor  (CS) program execu te s  
a s  a  NAM a p p l i c a t i o n .  It i n t e r f a c e s  t o  t h e  network 
process ing u n i t  o p e r a t o r  (NOP). CS a l lows  a  ne t -  
work o p e r a t o r  a t  a  t e rmina l  o r  h o s t  conso le  t o  
ob ta in  and change the  s t a t u s  of network e lements ,  
t o  communicate w i th  u s e r s  a t  t e r m i n a l s ,  and t o  run 
d i a g n o s t i c s .  CS a l s o  responds t o  r e q u e s t s  f o r  ne t -  
work con f igu ra t ion  d a t a  from an NPU. 

NETWORK VALIDATION FACILITY 

This  program, which execu te s  a s  a  NAM a p p l i c a t i o n ,  
v a l i d a t e s  t h e  t e rmina l  u s e r ' s  a c c e s s  t o  t he  h o s t  
and an a p p l i c a t i o n  program's a c c e s s  t o  t h e  computer 
network. The Network Va l ida t ion  F a c i l i t y  (NVF) 
a l s o  ma in t a ins  and r e p o r t s  a p p l i c a t i o n  s t a t u s  t o  
t h e  h o s t  o p e r a t o r  (HOP). A s  f i g u r e  1-2 shows, t h e  
NOS v a l i d a t i o n  f i l e  and t h e  l o c a l  c o n f i g u r a t i o n  
f i l e  (LCF) supply  v a l i d a t i o n  in fo rma t ion .  

NETWORK UTILITIES 

Four u t i l i t y  programs e i t h e r  a r e  inc luded wi th  o r  
used by network h o s t  p roduc t s :  

The Network Dump Analyzer (NDA) 

The Load F i l e  Genera tor  (LFG) 

The Debug Log F i l e  Processor  (DLFP) 

The Hardware Performance Analyzer (HPA) 

Network Dump Analyzer 

This  h o s t  u t i l i t y  produces a  format ted  p r i n t o u t  
from NPU dump f i l e s  c r e a t e d  by the  Network Super- 
v i s o r .  The s i t e  a n a l y s t  can use t hese  dumps t o  
he lp  analyze  CCP so f tware  o r  NPU hardware f a i l u r e s .  
The network dump ana lyze r  u ses  t h e  network dump 
f i l e  (NDF), which i s  shown i n  f i g u r e  1-2, a s  i n p u t .  

Load File Generator 

This h o s t  u t i l i t y  reformats  CCP program f i l e s  
produced by t h e  CDC CYBER Cross System's l i n k  and 
e d i t  programs i n t o  a  s i n g l e  random a c c e s s  f i l e  used 
by t h e  Network Supervisor  t o  load NPUs. This f i l e  
i s  t h e  network load f i l e  (NLF), which i s  one of t he  
NPU f i l e s  shown i n  f i g u r e  1-2. 

Debug Log File Processor 

This  h o s t  u t i l i t y  p roces ses  t h e  debug log  f i l e  
genera ted  by t h e  App l i ca t ion  I n t e r f a c e  Program. 

A f o u r t h  u t i l i t y  program, t h e  hardware performance 
ana lyze r  (HPA), i s  p a r t  of t h e  NOS o p e r a t i n g  system. 
This  CYBER u t i l i t y  program produces r e p o r t s  from 
in fo rma t ion  on t h e  account  and e r r o r  l o g  d a y f i l e s .  d 

Network products  so f tware  makes s t a t i s t i c a l ,  e r r o r ,  
and a l a rm message e n t r i e s  i n t o  t h e s e  d a y f i l e s .  

NAM APPLICATION PROGRAMS 

The h o s t  computer execu te s  CDC-written o r  s i t e -  
w r i t t e n  s e r v i c e  programs c a l l e d  a p p l i c a t i o n  pro- 
grams t h a t  a r e  connected t o  t h e  network through 
NAM. An a p p l i c a t i o n  program can communicate w i th  
o t h e r  a p p l i c a t i o n  programs o r  t e rmina l s  connected 
t o  t h e  network. 

The CDC-provided NAM a p p l i c a t i o n  programs a r e :  

I n t e r a c t i v e  F a c i l i t y  ( IAF) ,  which a l lows  you t o  
c r e a t e  f i l e s  and t o  c r e a t e  o r  execu te  programs 
from a  dev ice  wi thout  u s ing  ca rd  r e a d e r s  o r  
l i n e  p r i n t e r s .  IAF is  desc r ibed  i n  Volumes 1  
and 3 of t h e  NOS 2 Reference S e t .  

Remote Batch F a c i l i t y  (RBF), which permits  you 
t o  e n t e r  a  job f i l e  from a  remote card  r eade r  
and t o  r e c e i v e  job ou tpu t  a t  a  remote ba t ch  
dev ice .  RBF i s  desc r ibed  i n  t h e  Remote Batch 
F a c i l i t y  r e f e r e n c e  manual. 

T ransac t ion  F a c i l i t y  (TAF), which permits  you 
t o  implement on- l ine  t r a n s a c t i o n  p roces s ing  
under NOS by w r i t i n g  programs t o  use  t e rmina l s .  
TAF i s  desc r ibed  i n  t h e  TAF r e f e r e n c e  manual. 

Terminal V e r i f i c a t i o n  F a c i l i t y  (TVF), which 
provides  t e s t s  you can use  t o  v e r i f y  t h a t  an  
i n t e r a c t i v e  conso le  i s  sending and r ece iv ing  
d a t a  c o r r e c t l y .  TVF i s  d i scussed  i n  t h e  Ter- 
minal I n t e r f a c e  Guide. 

Message Control  System (MCS), which a l lows you 
t o  queue, r o u t e ,  and jou rna l  messages between 
COBOL programs and t e rmina l s .  MCS is desc r ibed  
i n  t h e  Message Control  System r e f e r e n c e  manual. 

NETWORK PROCESSING UNIT 
AND COMMUNICATIONS CONTROL 
PROGRAM 
This  subsec t ion  d i s c u s s e s  t h e  fo l lowing network 
p roduc t s ,  which a r e  p a r t  of t h e  communications 
network and a l l o w  a  t e rmina l  t o  a c c e s s  t h e  hos t  
computer over  communication l i n e s  : 

The 255x S e r i e s  Network P roces s ing  Unit  (NPU), 
which connects  a  h o s t  t o  a  t e rmina l  

The Communications Control  Program (CCP), which 
is t h e  so f tware  i n  t h e  NPU 

The CDC CYBER Cross System, which s u p p o r t s  
i n s t a l l i n g ,  ma in t a in ing ,  and modifying CCP 

The middle p o r t i o n  of f i g u r e  1-2 shows t h e  communi- 
c a t i o n s  network. 



NETWORK PROCESSING UNIT 

An NPU h a n d l e s  f r o n t - e n d  o r  remote d a t a  communica- 
t i o n s  f o r  t h e  CDC CYBER 170 h o s t .  The Communica- 
t i o n s  C o n t r o l  Program r e s i d e s  w i t h i n  t h e  NPU. 

To u n d e r s t a n d  CCP, you must have a  b a s i c  under-  
s t a n d i n g  of t h e  hardware on which CCP r u n s .  R e f e r  
t o  t h e  hardware manuals  l i s t e d  i n  t h e  p r e f a c e  f o r  a  
d e s c r i p t i o n  of  t h e  hardware components of t h e  NPU. 

COMMUNICATIONS CONTROL PROGRAM 

The Communications C o n t r o l  Program, which i s  t h e  
s o f t w a r e  t h a t  e x e c u t e s  i n  t h e  255x NPUs, c o n s i s t s  
o f :  

Base sys tem s o f t w a r e  

S e r v i c e  Module 

Host I n t e r f a c e  Program 

Termina l  I n t e r f a c e  Programs 

Link  I n t e r f a c e  Program 

Block I n t e r f a c e  Program 

I n - l i n e  and o n - l i n e  d i a g n o s t i c s  

Console debugging  a i d s  

Per formance  and s t a t i s t i c s  programs 

F i g u r e  1-3 shows how t h e  major p a r t s  of  CCP r e l a t e  
t o  each  o t h e r .  

Base System Software 

The b a s e  sys tem s o f t w a r e  e x e c u t e s  programs,  a l l o -  
c a t e s  b u f f e r s ,  h a n d l e s  i n t e r r u p t s ,  and s u p p o r t s  
t i m i n g  and d a t a  s t r u c t u r e s .  It i n c l u d e s :  

A s y s t e m  m o n i t o r ,  which c o n t r o l s  t h e  a 1  Locat i o n  
of r e s o u r c e s  f o r  t h e  communications p r o c e s s o r  

Timing s e r v i c e s ,  which r u n  t h o s e  programs o r  
f u n c t i o n s  t h a t  a r e  e x e c u t e d  e i t h e r  p e r i o d i c a l l y  
o r  f o l l o w i n g  a  s p e c i f i c  t ime  Lapse f o r  t h e  
p r o c e s s o r  

A m u l t i p l e x  subsys tem,  which i n t e r f a c e s  w i t h  
t h e  m u l t i p l e x  hardware  and per forms  c h a r a c t e r  
by c h a r a c t e r  p r o c e s s i n g  of t a s k s  

I n t e r r u p t  h a n d l e r ,  which c o n t r o l s  t h e  t r a n s i -  
Lion of  t h e  communications p r o c e s s o r  between 
d i f f r r e a t  program i n t e r r u p t  l e v e l s  

I n i t i a l i z a t i o n ,  which p r e p a r e s  t h e  network f o r  
a n - l i n e  o p e r a t i o n  

S t r u c t u r e  s e r v i c e s ,  which b u i l d  and m a i n t a i n  
i n t e r n a l  t ahLes  used f o r  r o u t i n g  d a t a  

R u f f e r  main1 e n a n c e ,  which d y n a m i c a l l y  a l l o c a t e s  
memory i n  m u l t i p l e  b u f f e r  s i z e s  f o r  e f f i c i e n t  
memory u s e  

s lor lc l i s t  s e r v i c e s ,  which p r o v i d e  l o g i c  f o r  255x 
i n t e r p r o g r a m  communication t h r o u g h  t h e  u s e  of 
w o r k l i s t s  

S t a n d a r d  s u b r o u t i n t ~ s ,  which p r o v i d e  s u p p o r t  
r o u t i n e s  t o  h a n d l e  a r i t l l m e t i c  c o n v e r s i o n ,  main- 
t a i n  page r e g i s t e r s ,  and do m i s c e l l a n e o u s  t a s k s  

T e r m i n a l s  

F i g u r e  1-3. The R e l a t i o n s h i p  Between t h e  P a r t s  o f  t h e  
Communications C o n t r o l  Program 



Service Module Console Debugging Aids 

The Service Module (SVM) includes network control 
functions and interface programs that provide a 
common link to other elements of the communications 
network. These programs: 

Process service messages 

Control line and terminal configuration 

Report and respond to regulation and supervision 
changes 

Host lnterface Program 

The Host Interface Program (HIP) provides the soft- 
ware that links the host and a local NPU over a 
channel. The HIP drives the CDC CYBER Channel 
Coupler, transfers data, checks for errors, and 
monitors for host failure and recovery. 

Terminal lnterface Program 

The Terminal Interface Program (TIP) is a modular 
program that provides protocol support and the con- 
trol needed to interchange data between a terminal 
and other elements of CCP. CDC provides TIPs for 
asynchronous, X.25, mode 4, bisynchronous, and HASP 
terminals. Non-CDC TIPs may be written to support 
specific site requirements. Section 7 discusses 
TIP details. 

Link lnterface Program 

The Link Interface Program (LIP) transfers informa- 
tion over a trunk between NPUs. 

Block lnterface Program 

The Block Interface Program (BIP) routes blocks of 
data, processes service messages, and processes the 
network block protocol. 

In-line and On-line Diagnostics 

In-line and on-line diagnostics, which are produced 
For the NPU, enable a NOP to isolate communications 
line problems. Alarm, CE error, and statistics 
service messages are the types of in-line diag- 
nostics. In-line diagnostics are generated auto- 
matically. On-line diagnostics must be requested 
from the NOP console. 

Debug aids provide test utilities for debugging 
programs, taking memory snapshots, and dumping the 
NPU during program development or system failures. 

Performance and Statistics Programs 

These programs gather statistics on NPU and indi- 
vidual line performance, and periodically dispatch 
theses statistics to the Communications Supervisor. 

CDC CYBER CROSS SYSTEM SOFTWARE 

The CDC CYBER Cross System software allows you to 
install, modify, and maintain the CCP software. It 
is composed of these programs: 

PASCAL, which is a high level compiler patterned 
after ALGOL-60. By using PASCAL, you can define 
tasks in statements that are processed by the 
compiler to yield a variable number of actual 
program instructions. 

Formatter, which reformats PASCAL output into 
an object code format compatible with the com- 
munications processor macro assembler output 

Macro Assembler, which assembles communications 
processor macro level source programs and 
produces relocatable binary output. The source 
programs are written with symbolic machine, 
pseudo, and macro instructions. 

Micro Assembler, which provides the language 
needed to write a micro program. This assembler 
translates symbolic source program instructions 
into object machine instructions. 

Link Editor, which accepts object program 
modules and generates a memory image, suitable 
for executing in the 255x NPU. 

Autolink Utility, which simpliflcs program 
assignment and maximizes the mount of space 
assigned to handling buffers. 

Expand Utility, which inclildes several hardware 
and software variables used to define a CCP load 
file for a given NPU configuration. 

See the preface for manuals that contain more 
information on the CDC CYBER Cross System. 



This  s e c t i o n  d e s c r i b e s  t h e  p r o t o c o l s  governing 
informat ion exchanged f o r  communication between t h e  
Network Access Method (NAM) and each a p p l i c a t i o n  
program, and between a p p l i c a t i o n  programs and t h e i r  
connect ions .  The f i r s t  p o r t i o n  of t h i s  s e c t i o n  
d e f i n e s  t he  terms and concepts  needed t o  unders tand 
the  d e s c r i p t i o n  of informat ion content  i n  t h e  
remainder of t h i s  s e c t i o n .  

You should remember t h a t  p a r t s  of t h e  network s o f t -  
ware a r e  w r i t t e n  a s  a p p l i c a t i o n  programs and a l s o  
use t hese  p r o t o c o l s .  Some of t he  f e a t u r e s  and 
o p t i o n s  d i scussed  i n  t h i s  and subsequent s e c t i o n s ,  
t h e r e f o r e ,  do not n e c e s s a r i l y  app ly  t o  s i t e - w r i t t e n  
a p p l i c a t i o n  programs; such informat ion i s  i n d i c a t e d  
where i t  i s  desc r ibed .  

1NK)RMATION FLOW 
Informat ion flow i n  t he  network i s  de f ined  from t h e  
viewpoint of t h e  hos t  computer. Informat ion coming 
t o  the  hos t  i s  s a i d  t o  be t r a v e l i n g  u p l i n e ;  i n f o r -  
mation moving away from t h e  hos t  i s  s a i d  t o  be 
t r a v e l i n g  down1 i n e  . 

STRUCTURE PROTOCOLS 
The network so f tware  uses  s t r u c t u r e  p ro toco l s  of 
two types :  

A l o g i c a l  p ro toco l  based on t h e  concept of a  
message 

A phys i ca l  p ro toco l  based on v a r i o u s  d e f i n i -  
t i o n s  of a  b lock of d a t a  

The cond i t i ons  t h a t  c r e a t e  a  l o g i c a l  message and 
the  convent ions  governing t h e  s u b d i v i s i o n  of mes- 
sages  a r e  inf luenced by t h e  phys i ca l  s t r u c t u r e  pro- 
t o c o l s  t h e  network uses .  The e v e n t s  involved i n  
a c t u a l l y  c r e a t i n g  a  message a r e  desc r ibed  l a t e r  i n  
t h i s  s e c t i o n  under t he  headings I n t e r a c t i v e  Terminal 
Input  Concepts and I n t e r a c t i v e  Terminal Output 
Concepts. 

PHYSICAL PROTOCOLS AND NETWORK 
BLOCKS 

Informat ion exchanged w i t h  t h e  network i s  e i t h e r  
d a t a  of no s i g n i f i c a n c e  t o  t h e  network so f tware  o r  
nondata c o n t r o l  informat ion of s i g n i f i c a n c e  on ly  t o  
t he  network sof tware .  Exchanges of c o n t r o l  i n f o r -  
mation and d a t a  between a p p l i c a t i o n  programs, t h e  
network so f tware ,  and a  t e rmina l  u s e r  occur i n  log- 
i c a l  messages comprising one o r  more phys i ca l  ne t -  
work blocks.  A network b lock is a  phys i ca l  sub- 
d i v i s i o n  of a  l o g i c a l  e n t i t y .  

A network b lock  i s  a grouping of i n f o m a t i o n  w i t h  
known and c o n t r o l l a b l e  boundary c o n d i t i o n s ,  such a s  
l e n g t h ,  completeness of t he  u n i t  of communication, 
and so  f o r t h .  Other network documentation r e f e r s  
t o  network b locks  a s  network d a t a  b locks ;  t h i s  man- 
u a l  u s e s  t h e  term d a t a  b lock  only  when r e r e r r i n g  t o  
network b locks  t h a t  do not  c o n t a i n  c o n t r o l  i n fo r -  
mation.  

Informat ion exchanges between network p roces s ing  
u n i t s  and h o s t  computers o r  between a p p l i c a t i o n  
programs use t h i s  phys i ca l  s t r u c t u r e  p ro toco l .  
Such exchanges occur i n  s i n g l e  network b locks .  

Informat ion exchanges between network p roces s ing  
u n i t s  use a  d i f f e r e n t  phys i ca l  s t r u c t u r e  p ro toco l .  
Such exchanges occur i n  s e t s  of c h a r a c t e r  and con- 
t r o l  by t e s  c a l l e d  frames. The r e l a t i o n s h i p  of a  
frame t o  a  network t ~ l o c k  i s  not  s i g n i f i c a n t  t o  an 
a p p l i c a t i o n  programmer; frames a r e  not  d i scussed  i n  
t h i s  s e c t i o n .  

Informat ion exchanges between network process ing 
u n i t s  and t e rmina l  dev ices  use a  t h i r d  phys i ca l  
s t r u c t u r e  p ro toco l .  Such exchanges occur  i n  s e t s  
of c h a r a c t e r  and conl:rol by t e s  c a l l e d  t r ansmis s ion  
b locks .  

LOGICAL PROTOCOL AND PHYSICAL 
BLOCKS 

Upline and downline informat ion w i t h i n  t h e  hos t  and 
NPUs is always grouped i n t o  phys i ca l  network b locks .  
Network d a t a  b locks  a r e  grouped i n t o  l o g i c a l  mes- 
sages .  Messages exchanged between a n  NPU and a  
dev ice  can a l s o  be  grouped i n t o  phys i ca l  t r a n s -  
miss ion b locks  of one o r  more l o g i c a l  messages.  
F igure  2-1 shows these  concepts .  

Network b locks  a r e  r e s t r u c t u r e d  i n t o  o t h e r  types  of 
b locks  a t  p o i n t s  of en t r ance  and e x i t  from t h e  net -  
work p roces s ing  unil:s, F igu re  2-2 shows these  
p o i n t s  a s  c i r c l e s .  

Network Data Blocks 

A network d a t a  b lock  is  a  c o l l e c t i o n  of c h a r a c t e r  
b y t e s ,  analogous t o  a c l a u s e  i n  Eng l i sh .  I t  i s  a  
p a r t i a l l y  independent u n i t  of informat ion and might 
need t o  be used wi th  o t h e r  b locks  t o  form a  message. 

A network d a t a  b lock  can c o n t a i n  a l l  o r  p a r t  of a  
message. Whether a  message must be di.vided i n t o  
s e v e r a l  network d a t a  b locks  i s  determined by t h e  
s i z e  of a  network d a t a  block. 



Physica l  Network Blocks 

I"[ 
-100  characters  --, -68 characters-, -100 characters  - -9  characters- 

L o g i c a l  Messages - Message 1 - -Message 2- -Message 3- /I j j  ":::::"I 
-100 characters  -+ -68 characters-  -100 characters-  - 9  characters- 

Terminal  Transmission Block (Block Mode Operat ion I n p u t )  

- Transmi ssion Block - 
4 Message 1 - -Message 2 - c- Message 3- F] Fl 
-100 characters- -68 characters-  --I00 characters- -9 characters- 

F i g u r e  2-1. Physica l  and L o g i c a l  I n f o r m a t i o n  Structures  

Upline and Downline Block Sii -- 
CDC-deEined i n t e r a c t i v e  dev ices  have network d a t a  
block s i z e s  t h a t  a r e  m u l t i p l e s  of 100 c h a r a c t e r  
bytes  f o r  u p l i n e  d a t a  and of varying s i z e s  f o r  
downline da t a .  The l a s t  b lock of an u p l i n e  message 
need not  c o n t a i n  a  m u l t i p l e  of 100 c h a r a c t e r s .  

CDC-defined ba t ch  dev ices  have network d a t a  b lock 
s i z e s  t h a t  a r e  m u l t i p l e s  of 640 c e n t r a l  memory 
words. Each such block i s  one mass s t o r a g e  physi-  
c a l  record u n i t  (PRU) of a  f i l e .  

The network a d m i n i s t r a t o r  e s t a b l i s h e s  t h e  appro- 
p r i a t e  s i z e  of up l ine  and downline network d a t a  
blocks f o r  each t e rmina l  device  when t h e  network 
conf igu ra t ion  f i l e  i s  c r e a t e d .  S i z e s  a r e  u s u a l l y  
chosen t o  f i t  a  s i n g l e  message i n t o  a  s i n g l e  ne t -  
work d a t a  b lock,  o r  t o  opt imize  use of a v a i l a b l e  
network s t o r a g e ,  o r  t o  s a t i s f y  some o t h e r  adminis- 
t r a t i v e  c r i t e r i o n .  The a d m i n i s t r a t o r  a l s o  e s t ab -  
l i s h e s  the  c o r r e c t  s i z e  f o r  a  t e rmina l  t r ansmis s ion  
block i n  t he  network c o n f i g u r a t i o n  f i l e .  

The i n i t i a l  s i z e  of an up l ine  network d a t a  b lock i s  
e s t a b l i s h e d  by the  s i t e  a d m i n i s t r a t o r  ( u s i n g  t h e  
UBZ parameter of an  NDL s t a t emen t )  when he o r  she 
d e f i n e s  t h e  dev ice  t h a t  produces t he  block. Once a  
s i z e  i s  e s t a b l i s h e d  f o r  a  dev ice ,  t h a t  s i z e  d e t e r -  
mines t he  maximum number of c h a r a c t e r s  an  a p p l i -  
c a t i o n  program can r ece ive  a s  a  s i n g l e  network d a t a  
block. When an  up l ine  message i s  too  long t o  f i t  
i n t o  a  s i n g l e  network d a t a  b lock ,  t h e  NPU d i v i d e s  
i t  i n t o  a s  many network d a t a  b locks  a s  necessary  
be fo re  d e l i v e r y  t o  the  a p p l i c a t i o n  program. 

The i n i t i a l  s i z e  of a  downline network d a t a  b lock 
is e s t a b l i s h e d  by t h e  s i t e  a d m i n i s t r a t o r  (u s ing  t h e  
DBZ parameter of a n  NDL s t a t e m e n t )  when he o r  she 
d e f i n e s  t he  dev ice  t h a t  r e c e i v e s  t h e  b lock.  The 
e s t a b l i s h e d  s i z e  i s  a  recommended maximum f o r  t h e  
number of c h a r a c t e r s  an a p p l i c a t i o n  program should 
send i n  a  s i n g l e  network b lock.  The a c t u a l  maximum 
s i z e  of a  downline network b lock i s  chosen by t h e  
a p p l i c a t i o n  program sending t h e  block. NAM imposes 
an a b s o l u t e  maximum s i z e ,  however; t h i s  a b s o l u t e  
maximum i s  desc r ibed  l a t e r  i n  t h i s  s e c t i o n  under 
t h e  heading Block Buffer  Areas. 



Figure  2-2. Block Reassembly P o i n t s  

HOST 

The maximum leng th  used f o r  each network d a t a  b lock 
t o  o r  from a  dev ice  can be independent of t h e  t e r -  
m i n a l ' s  t r ansmis s ion  b lock s i z e .  For example, a  
mode 4 conso le  cannot accep t  a  t r ansmis s ion  b lock  
con ta in ing  more than a  s p e c i f i e d  number of char- 
a c t e r s .  An a p p l i c a t i o n  program could  d i v i d e  a  mul- 
t i p l e  l i n e  d i s p l a y  t r a n s m i t t e d  t o  t h e  conso le  of 
such a  t e rmina l  i n t o  network b locks  s m a l l e r  than 
the  b u f f e r  space  of t he  s p e c i f i c  t e rmina l .  However, 

NETWORK BLOCKS 

the  a p p l i c a t i o n  program does not  need t o  d i v i d e  i t s  
network b locks .  The network so f tware  r e c o n s t r u c t s  
any of t h e  program's network d a t a  b locks  longe r  
than t h e  t e r m i n a l ' s  b u f f e r  space  i n t o  s e v e r a l  t e r -  
minal t r ansmis s ion  b locks  of t h e  c o r r e c t  s i z e .  

FRONT-END 
NPU 

An a p p l i c a t i o n  program i s  adv i sed  o f  t h e  u p l i n e  and 
downline network d a t a  block s i z e s  de f ined  f o r  each 
dev ice  i t  s e r v i c e s  when l o g i c a l  connect ion  t o  a  
device  occurs .  Your a p p l i c a t i o n  program can change 
the  e s t a b l i s h e d  u p l i n e  b lock s i z e  us ing c o n t r o l  
informat ion c a l l e d  a  f i e l d  number / f ie ld  va lue  p a i r ;  
t h i s  process  i s  desc r ibed  i n  s e c t i o n  3 .  Your ap- 
p l i c a t i o n  program cannot  change t h e  e s t a b l i s h e d  
downline b lock s i z e  bu t  can ignore  it .  

NETWORK BLOCKS 

n 

The u p l i n e  b l o c k  :size is enforced by t h e  network 
so f tware ,  which subd iv ides  t e rmina l  t r ansmis s ion  
b locks  i n p u t  from ;I dev ice  i n t o  network d a t a  b locks  
of t h a t  s i z e  o r  sma l l e r .  The u p l i n e  b lock  s i z e  
d e f i n e s  t h e  1arges . t  b lock  t h a t  NAM w i l l  d e l i v e r  t o  
t h e  a p p l i c a t i o n  program. 

The downline b1oc:k s i z e s  de f ined  a r e  a d v i s o r y  
va lues .  That i s ,  a.n a p p l i c a t i o n  program can accep t  
t h e  s i z e  s p e c i f i e d  f o r  a  g iven  l o g i c a l  connect ion  
when t h e  c o n n e c t i o r ~  is  made, o r  i gno re  t h a t  spec i -  
f  i c a t i o n  and choose i t s  own va lue  f o r  maximum block 
s i z e .  I f  a n  app l j . ca t ion  program t r a n s m i t s  b locks  
l a r g e r  than t h e  d ~ ~ w n l i n e  b l o c k  s i z e ,  t h e  network 
so f tware  does no t  subdivide  them u n t i l  i t  c r e a t e s  
t r ansmis s ion  b locks  f o r  t h e  t e rmina l .  

TRUNK ---) ( t ,  FRAMES App l i ca t ion  programs should use  t h e  downline b lock 
s i z e s  de f ined  f o r  t e rmina l  d e v i c e s  whenever pos- 
s i b l e .  I f  t h e  s i z e  of a n  u p l i n e  o r  downline n e t -  
work d a t a  b lock  is  no t  a p p r o p r i a t e  f o r  t h e  type  of 
d a t a  be ing exchanged wi th  a  d e v i c e ,  you should 
d i s c u s s  t h e  s i t u a t i ~ n  w i t h  t h e  network a d m i n i s t r a t o r  
who c o n f i g u r e s  the! d e v i c e s  be ing s e r v i c e d .  The 
Network Access Method Vers ion 1 Network D e f i n i t i o n  
Language Reference  Manual l i s t e d  i n  t h e  p r e f a c e  
c o n t a i n s  gu ide l ines :  f o r  choosing up l ine  and down- 
l i n e  network d a t a  b lock s i z e s  and f o r  s e l e c t i n g  
t e rmina l  transmissij3n b lock s i z e s .  

REMOTE 
NPU 

Block L imi t s  

NETWORK BLOCKS 

n 

Temporary network b lock s t o r a g e  (queuing)  occu r s  
f o r  up l ine  and downline t r a f f i c  a t  s e v e r a l  p o i n t s  
i n  t h e  network. The network admins t r a to r  c o n t r o l s  
t he  s t o r a g e  space  r equ i r ed  by c o n t r o l l i n g  t h e  ne t -  
work d a t a  b l o c k  s i z e  and t h e  number of b locks  queued 
i n  each d i r e c t i o n .  

The number of b l ccks  queued depends on s e v e r a l  
Network D e f i n i t i o n  Language (NDL) s ta tement  param- 
e t e r s .  One of those  parameters ,  t h e  ABL parameter ,  
e s t a b l i s h e s  t h e  a p p l i c a t i o n  b lock l i m i t .  The ap- 
p l i c a t i o n  b lock  l i m i t  is ano the r  dev ice  con f igu ra -  

COMMUNICATION 
LINE- 

t i o n  parameter r ece ived  by an  a p p l i c a t i o n  program 
( a s  t h e  a b l  f i e l d  v a l u e )  when l o g i c a l  connect ion  
occurs .  Your a p p l i c a t i o n  program cannot  send more 
than t h a t  number of downline b locks  f o r  queuing 
w i t h i n  t he  network. 

't TERMINAL 
TRANSMISSION 

BLOCKS 

OR 

X.25 PROTOCOL 
PACKETS 

The a p p l i c a t i o n  b lock  l i m i t  can be changed by t h e  
a p p l i c a t i o n  prograin, u s ing  c o n t r o l  informat ion 
c a l l e d  a  f i e l d  numt~e r / f i e ld  va lue  p a i r ;  t h i s  proc- 
e s s  i s  d e s c r i b e d  i n  s e c t i o n  3 .  The use of t h e  
b lock l i m i t  i s  d e w r i b e d  i n  s e c t i o n  3 a s  p a r t  of 
t he  d a t a  f low c o n t r c l  d e s c r i p t i o n .  

TERMINAL 
DEVICE 

Transmission Blocks 

Terminals send o r  r e c e i v e  d a t a  i n  phys i ca l  groupings  
of c h a r a c t e r  b y t e s ;  t h e s e  groupings  a r e  c a l l e d  
t r ansmis s ion  b locks .  The s i z e  of a downline t r ans -  
miss ion b lock  f o r  a  s p e c i f i c  dev ice  i s  a l s o  e s t ab -  
l i s h e d  by t h e  network a d m i n i s t r a t o r  (u s ing  t h e  XBZ 
parameter of a n  NDL s t a t e m e n t ) .  The va lue  used 
might be d i c t a t e d  by hardware requirements .  



Transmission blocks exchanged wi th  X.25  d e v i c e s  a r e  
c a l l e d  packets  and have d i f f e r e n t  s i z e  and p r o t o c o l  
con ten t  requi rements  than t r ansmis s ion  b locks  ex- 
changed d i r e c t l y  w i th  a  t e rmina l .  The network 
a d m i n i s t r a t o r  can c o n t r o l  some o f  t h e  c h a r a c t e r -  
i s t i c s  of packets .  

During up l ine  t r ansmis s ions  from a  dev ice ,  t h e  NPU 
reassembles t he  t e r m i n a l ' s  t r ansmis s ion  b lock i n t o  
network blocks.  Each t r ansmis s ion  b lock from a  
CDC-defined batch  dev ice  can c o n t a i n  p a r t  of a  
s i n g l e  message, a l l  of a  s i n g l e  message, o r  s e v e r a l  
messages. Each t r ansmis s ion  b lock  from a  CDC- 
de f ined  conso le  device  can c o n t a i n  a l l  of a  s i n g l e  
message, o r  s e v e r a l  messages. 

During downline t r ansmis s ions ,  t h e  NPU resassembles  
network b locks  i n t o  t e rmina l  t r ansmis s ion  b locks .  
This  convers ion i s  done so  t h a t  t h e  a p p l i c a t i o n  
program need not  be concerned t h a t  ou tpu t  is  de- 
l i v e r e d  i n  a p p r o p r i a t e l y  s i zed  t r ansmis s ion  b locks  
when the  t e rmina l  cannot process  b locks  l a r g e r  than 
a  maximum s i z e .  Each t r ansmis s ion  b lock  can con- 
t a i n  p a r t  of a  s i n g l e  message o r  a l l  of a  s i n g l e  
message; downline t r ansmis s ion  b locks  do n o t  c o n t a i n  
more than one message. 

INTERACTIVE TERMINAL INPUT 
CONCEPTS 

An i n t e r a c t i v e  dev ice  can send o r  r ece ive  d a t a  i n  
two modes: 

Normalized mode 

Transparent  mode 

The s i g n i f i c a n c e  of t hese  d a t a  modes is desc r ibed  
l a t e r  i n  t h i s  s e c t i o n  under I n t e r a c t i v e  V i r t u a l  
Terminal Data. The fo l lowing  d i s c u s s i o n  does no t  
apply  t o  t r a n s p a r e n t  mode d a t a .  

In  normalized mode, an i n t e r a c t i v e  dev ice  t r a n s m i t s  
l o g i c a l  l i n e s  of d a t a .  Each l o g i c a l  l i n e  is analo-  
gous t o  an Eng l i sh  sentence .  I t  is  a  complete u n i t  
of informat ion.  

The device  can t r ansmi t  t hese  l i n e s  one a t  a  t ime, 
or i n  s e t s .  It t h e r e f o r e  can use  one o f  two pos- 
s i b l e  t r ansmis s ion  modes. 

I f  t he  dev ice  can t r ansmi t  on ly  one c h a r a c t e r  o r  
one l o g i c a l  l i n e  i n  each t r ansmis s ion  b lock,  i t  is  
ope ra t ing  i n  l i n e  mode. I f  t h e  dev ice  can t r ansmi t  
more than one l o g i c a l  l i n e  i n  a  t r ansmis s ion  b lock ,  
it i s  o p e r a t i n g  i n  b lock mode. 

HASP and bisynchronous dev ices  ( t e r m i n a l  c l a s s e s  9, 
14, 16 ,  and 17) always o p e r a t e  i n  l i n e  mode. X.25 
dev ices  ( t e r m i n a l  c l a s s e s  1 ,  2 ,  and 5 through 8) 
and mode 4  dev ices  ( t e r m i n a l  c l a s s e s  10 through 13 
and 15) always o p e r a t e  i n  b lock  mode. Only d e v i c e s  
i n  te rminal  c l a s s e s  1 ,  2 ,  and 5 through 8 t h a t  do 
not acces s  t he  network through an  X.25  i n t e r f a c e  
can o p e r a t e  i n  both modes. 

Line Mode Operation 
J 

From a  t e rmina l  u s e r ' s  v iewpoint ,  t r a n s m i t t i n g  a  
s i n g l e  l o g i c a l  l i n e  a t  a  t ime is a  bu f fe red  l i n e  
mode form of i n p u t .  Buffered  l i n e  mode a l lows  t h e  
u s e r  t o  s e l e c t  e i t h e r  character -by-character  o r  d 
l ine-by- l ine  t r ansmis s ion  (some d e v i c e s  have 
swi t ches  t o  s e l e c t  e i t h e r  o p t i o n )  w i thou t  u i s t i n c -  
t i o n .  Each l o g i c a l  l i n e  i s  t e rmina ted  by a n  end- 
o f - l i n e  i n d i c a t o r ;  t h i s  i n d i c a t o r  might a l s o  t r a n s -  
mi t  t h e  l i n e  from t h e  t e r m i n a l ,  i f  t h e  t e rmina l  
b u f f e r s  l i n e s  of i npu t .  Each l o g i c a l  l i n e  becomes 
a  s e p a r a t e  network message when t h e  NPU r e c e i v e s  i t .  

When t h e  NPU i s  t o l d  t h a t  an  i n t e r a c t i v e  dev ice  i s  
o p e r a t i n g  i n  l i n e  mode, t h e  NPU performs l i n e  turn-  
around f o r  i t .  When a  message i s  s e n t  u p l i n e  i n  
t h i s  mode, t h e  NPU beg ins  t o  send any downline d a t a  
a v a i l a b l e  f o r  t h e  dev ice .  That is ,  ou tpu t  is  a l -  
lowed a f t e r  each l o g i c a l  l i n e  of i n p u t .  (Re fe r  t o  
t h e  KB o p t i o n  f o r  t h e  I N  command, desc r ibed  i n  
s e c t i o n  3 . )  

Block Mode Operation 

Some dev ices  can t r ansmi t  many l o g i c a l  l i n e s  i n  a  
s i n g l e  t r ansmis s ion  block. (The t e rmina l  u s e r  
sometimes can s e l e c t  o r  o v e r r i d e  t h i s  c o n d i t i o n  
wi th  a  BLOCK o r  BATCH mode swi t ch  on t h e  dev ice . )  
Such dev ices  a r e  c a l l e d  b lock  mode t e rmina l s .  

Block mode t e rmina l s  group l o g i c a l  l i n e s  i n  t h e  
t e rmina l  u n t i l  t h e  t r ansmis s ion  key i s  pressed;  
t h e s e  groups  reach t h e  network so f tware  a s  a  s i n g l e  
t r ansmis s ion  b lock.  The network so f tware  forwards  
each message t o  t h e  a p p l i c a t i o n  program a s  a  sepa- 
r a t e  t r ansmis s ion ;  t h e  e f f e c t  resembles typeahead 
e n t r i e s  from l i n e  mode t e rmina l s .  

Each l o g i c a l  Line w i t h i n  t h e  i n p u t  t r ansmis s ion  
b lock ends wi th  an  end-of-l ine i n d i c a t o r .  Each 
t r ansmis s ion  b lock  i s  te rminated  by a n  end-of-block 
i n d i c a t o r .  

Whether each l o g i c a l  l i n e  i n  a  t r ansmis s ion  b lock 
becomes a  s e p a r a t e  message o r  each t r ansmis s ion  
b lock becomes a  s i n g l e  message i n i t i a l l y  i s  d e t e r -  
mined by t h e  network a d m i n i s t r a t o r  through t h e  de- 
v i c e  d e f i n i t i o n  i n  t h e  network c o n f i g u r a t i o n  f i l e .  
Your a p p l i c a t i o n  program o r  t h e  t e rmina l  u s e r  can 
change t h a t  mode ( r e f e r  t o  t h e  EL and EB o p t i o n s  of 
t h e  EB command, desc r ibed  i n  s e c t i o n  3 ) .  

When t h e  NPU i s  t o l d  an i n t e r a c t i v e  dev ice  is oper- 
a t i n g  i n  b lock mode, t h e  NPU does  no t  perform l i n e  
turnaround f o r  i t  u n t i l  a l l  of i t s  c u r r e n t  t r ans -  
miss ion b lock i s  rece ived.  When t h e  t e rmina l  i s  
s e r v i c e d  i n  t h i s  mode, t h e  NPU ho lds  a l l  downline 
d a t a  a v a i l a b l e  f o r  t h e  dev ice  u n t i l  i t  d e t e c t s  t h e  
end-of-block i n d i c a t o r .  That i s ,  ou tpu t  i s  al lowed 
a f t e r  each l o g i c a l  l i n e  of i npu t  on ly  i f  each log i -  
c a l  l i n e  of i npu t  i s  t r a n s m i t t e d  i n  a  s e p a r a t e  
block. (Refer  t o  t h e  BK and PT o p t i o n s  f o r  t h e  I N  
command, d e s c r i b e d  i n  s e c t i o n  3 . )  

A t e rmina l  might have a  b lock  t r ansmis s ion  key t h a t  
does no t  g e n e r a t e  t he  end-of-block i n d i c a t o r .  When 
t h e  b lock  t r ansmis s ion  key g e n e r a t e s  t he  end-of-l ine 
i n d i c a t o r ,  t h e  t e rmina l  i s  o p e r a t i n g  i n  l i n e  mode, 
and l o g i c a l  l i n e s  a r e  t r a n s m i t t e d  from t h e  t e rmina l  
a s  s e p a r a t e  messages. 



When the  t r ansmis s ion  key does no t  gene ra t e  e i t h e r  
t h e  c u r r e n t l y  de f ined  end-of-l ine i n d i c a t o r  o r  t h e  
c u r r e n t l y  de f ined  end-of-block i n d i c a t o r ,  t h e  t e r -  
minal u se r  must be aware of t h e  d i s t i n c t i o n  and must 
e n t e r  an i n d i c a t o r  a s  t h e  l a s t  d a t a  c h a r a c t e r  b e f o r e  
p re s s ing  the  t r ansmis s ion  key. These p o s s i b l e  con- 
d i t i o n s  e x i s t :  

I f  t he  t r ansmis s ion  key i s  pressed immediately 
a f t e r  p r e s s i n g  t h e  key t h a t  g e n e r a t e s  an  end- 
o f - l i n e  i n d i c a t o r ,  a  message i s  gene ra t ed .  Th i s  
r e s u l t  i s  t he  same a s  i f  t h e  dev ice  was opera- 
t i n g  i n  l i n e  mode and t h e  key g e n e r a t i n g  a n  
end-of-l ine i n d i c a t o r  had been p r e s s e d ,  o r  a s  
i f  t he  key gene ra t ing  an end-of-block i n d i c a t o r  
had been p re s sed .  

I f  t h e  t r ansmis s ion  key i s  pressed immediately 
a f t e r  p re s s ing  the  key t h a t  g e n e r a t e s  an  end- 
of-block i n d i c a t o r ,  a  message is gene ra t ed .  
This  r e s u l t  i s  t he  same a s  i f  t h e  dev ice  was 
o p e r a t i n g  i n  l i n e  mode and the  key g e n e r a t i n g  
an end-of-l ine i n d i c a t o r  had been p re s sed ,  o r  
a s  i f  t he  t r ansmis s ion  key had gene ra t ed  an  
end-of-block i n d i c a t o r .  

I f  t he  t r ansmis s ion  key is pressed wi thou t  
p re s s ing  an end-of-l ine key o r  end-of-block key 
a s  t he  l a s t  p r i o r  a c t i v i t y ,  an incomplete mes- 
sage  e x i s t s .  The Terminal I n t e r f a c e  Program 
(TIP) g e n e r a t e s  an u p l i n e  network d a t a  b lock i f  
enough in fo rma t ion  was r ece ived .  I f  a  downline 
block i s  a v a i l a b l e  f o r  t h e  d e v i c e ,  a  few char-  
a c t e r s  of t h a t  ou tpu t  might be s e n t  t o  t h e  
dev ice  and ove rwr i t e  some of t h e  i n p u t  fo l lowing  
the  l a s t  end-of-l ine o r  end-of-block i n d i c a t o r  
rece ived.  I f  downline b locks  subsequen t ly  
become a v a i l a b l e  f o r  t h e  d e v i c e ,  t h e  d a t a  
remains queued whi le  t h e  TIP w a i t s  f o r  comple- 
t i o n  of t he  i npu t  t r ansmis s ion  block. Th i s  
s i t u a t i o n  e x i s t s  u n t i l  t he  t e rmina l  u s e r  e n t e r s  
more d a t a ,  ending wi th  e i t h e r  an  end-of-l ine o r  
an end-of-block i n d i c a t o r .  

Physical and Logical Lines 

A l o g i c a l  l i n e  of i npu t  can c o n t a i n  one o r  more 
phys i ca l  l i n e s ;  a  phys i ca l  l i n e  ends when v e r t i c a l  
r e p o s i t i o n i n g  of t h e  c u r s o r  o r  c a r r i a g e  occurs .  I f  
t h e  dev ice  recognizes  a  l i n e f e e d  o p e r a t i o n  d i s t i n c t  
from a  c a r r i a g e  r e t u r n  o p e r a t i o n ,  a  phys i ca l  l i n e  
ends when a  l i n e f e e d  i s  en t e red .  I f  no d i s t i n c t i o n  
e x i s t s  between v e r t i c a l  and h o r i z o n t a l  r epos i t i on -  
i ng ,  a  phys i ca l  l i n e  i s  i d e n t i c a l  t o  a  l o g i c a l  l i n e .  

A phys i ca l  l i n e  of i npu t  is r e l e v a n t  t o  t h e  network 
so f tware  only  when a  backspace c h a r a c t e r  is proc- 
e s sed .  Terminal u s e r s  cannot  backspace a c r o s s  
phys i ca l  l i n e  boundar ies  t o  d e l e t e  c h a r a c t e r s  i n  
phys i ca l  l i n e s  o t h e r  than the  c u r r e n t  one. 

A l o g i c a l  l i n e  of i n p u t  always ends  when an  i n t e r -  
a c t i v e  device  t r a n s m i t s  an end-of-l ine o r  end-of- 
block i n d i c a t o r .  An up l ine  message i s  normally 
t r ansmi t t ed  t o  t he  h o s t  a s  soon a s  a  l o g i c a l  l i n e  
ends.  

End-of-Line Indicators 

The end-of-l ine i n d i c a t o r  i s  i n i t i a l l y  e s t a b l i s h e d  
by t h e  network a d m i n i s t r a t o r  when he o r  she d e f i n e s  
the  dev ice  i n  t h e  nc8twork c o n f i g u r a t i o n  f i l e .  The 
i n d i c a t o r  i s  e i t h e r  a  s p e c i f i c  code ,  a  code se- 
quence,  o r  a  s p e c i f i c  c o n d i t i o n  a s s o c i a t e d  wi th  use 
of a  c e r t a i n  key o r  s e t  of keys by t h e  r e rmina l  
o p e r a t o r .  The d e f a u l t  keys f o r  g e n e r a t i n g  an end- 
o f - l i n e  i n d i c a t o r  a r e  shown i n  t a b l e  2-1. 

Your a p p l i c a t i o n  program o r  t h e  t e rmiua l  u se r  can 
change t h i s  i n d i c a t o r  ( r e f e r  t o  t h e  EL command 
o p t i o n s ,  d e s c r i b e d  i n  s e c t i o n  3 ) .  The NPU normal ly  
d i s c a r d s  any end-of--l ine i n d i c a t o r  c h a r a c t e r  code 
when i t  d e t e c t s  t h e  end of a  l o g i c a l  l i n e .  

Multiple Logical Lines in One Message 

For u p l i n e  d a t a  from an i n t e r a c t i v e  dev ice ,  t h e  
network a d m i n i s t r a t o r  can con f igu re  t h e  dev ice  so  
t h a t  t h e  NPU ignores  t h e  c h a r a c t e r  o r  event  t h a t  
normally causes  i t  t o  t r a n s m i t  a  message a s  soon a s  
a  l o g i c a l  l i n e  ends.. I n s t e a d ,  he o r  she  can make 
t h e  NPU use  a  d i f f e r t r n t  c h a r a c t e r  o r  event  t o  t r i g -  
ge r  t r ansmis s ion  t o  t he  h o s t .  Your a p p l i c a t i o n  
program o r  t h e  t e r u i n a l  u se r  can a l s o  make t h i s  
change ( r e f e r  t o  t he  EB o p t i o n  of t h e  EL command, 
desc r ibed  i n  s e c t i o n  3 ) .  

This  op t ion  a l lows  t h e  t e rmina l  u se r  t o  pack many 
l o g i c a l  l i n e s  i n t o  one s e t  of u p l i n e  network b locks .  
Each l i n e  i n c l u d e s  t h e  end-of-l ine i n d i c a t o r  a s  a  
d a t a  c h a r a c t e r  t h a t  t e rmina te s  i t .  This  i s  a  form 
of single-message mode, because the  hos t  r ece ives  
on ly  one message. I'rom t h e  t e rmina l  u s e r ' s  view- 
p o i n t ,  one message i s  many l o g i c a l  Lines. 

End-of-Block Indicaton; 

The end-of-block i n d i c a t o r  i s  i n i t i a l l y  e s t a b l i s h e d  
f o r  t h e  dev ice  by the  network a d m i n i s t r a t o r  when he 
o r  she d e f i n e s  t h e  dev ice  i n  t h e  network conf igura-  
t i o n  f i l e .  The ind ic . s to r  i s  e i t h e r  a  s p e c i f i c  code ,  
a  code sequence ,  o r  a s p e c i f i c  c o n d i t i o n  a s s o c i a t e d  
wi th  use  of a  c e r t a i n  key o r  s e t  of keys by the  
t e rmina l  o p e r a t o r .  

The d e f a u l t  keys fc8r  g e n e r a t i n g  an end-of-block 
i n d i c a t o r  a r e  shown in t a b l e  2-1. In  X . 2 5  packet-  
swi t ch ing  networks,  t.he packet t r ansmis s ion  condi-  
t i o n  i s  always the  end-of-block i n d i c a t o r .  

When t h e  dev ice  i s  not  o p e r a t i n g  i n  b lock mode, t h e  
end-of-block i n d i c a t o r  has t h e  same e f f e c t  a s  an  
end-of-l ine i n d i c a t o r , ,  

Your a p p l i c a t i o n  program o r  t he  t e rmina l  u s e r  can 
change t h e  end-of-block i n d i c a t o r  ( r e f e r  t o  t he  EB 
command, desc r ibed  irk s e c t i o n  3 ) .  Thi s  i n d i c a t o r  
normally i s  d i s ca rded  when t h e  l a s t  message from t h e  
dev ice  is s e n t  u p l i n e .  



TABLE 2-1. DEFAULT MESSAGE DELIMITER AND TRANSMISSION KEYS 

INTERACTIVE TERMINAL OUTPUT 
CONCEPTS 

Terminal 
Class  

1 

2 

3 

4 

5 

6 

7 

8 

1 ,  2 ,  
5 t h r u  8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 t h r u  
28 

- 
29 t h r u  
3 1 

purpose i n  t h e  message, o r  when t h e  b lock con ta in ing  
t h e  l i n e  ends.  A downline message ends when an  
a p p l i c a t i o n  program i n d i c a t e s  t h a t  cond i t i on .  

A downline message can c o n t a i n  many l o g i c a l  l i n e s  Because downline messages can always c o n t a i n  more 
of ou tpu t .  Each l o g i c a l  l i n e  can c o n t a i n  many than  one l o g i c a l  l i n e ,  an  i n t e r a c t i v e  dev ice  can 
phys i ca l  l i n e s  of ou tpu t .  always r e c e i v e  t h e  ou tpu t  e q u i v a l e n t  of a mu l t ip l e -  

message b lock mode inpu t  t r ansmis s ion .  The a p p l i -  
A l o g i c a l  l i n e  of ou tpu t  ends when the  a p p l i c a t i o n  c a t i o n  program can group l o g i c a l  l i n e s  a s  necessary  
program embeds a code o r  s e t  of by te s  f o r  t h a t  t o  ach ieve  t h a t  e f f e c t .  

Archetype 
Terminal 

Tele type  Model 30 
s e r i e s  

CDC 713, 751, 756 

Reserved f o r  CDC use  

IBM 2741 

Tele type  Model 40-2 

Haze l t i ne  2000 

CDC 752 

Tek t ron ix  4014 

X. 25 packet assembly1 
disassembly  (PAD) 
console  dev ice  

HASP ( p o s t p r i n t )  

CDC 200 User Terminal 

CDC 7 14-30 

CDC 711 

CDC 7 14- 101 20 

HASP ( p r e p r i n t )  

CUC 734 

IBM 2780 

IBM 3780 

Reserved f o r  CDC u s e  

S i t e -de f ined  

End-of-Line Key 

RETURN 

RETURN o r  
CARRIAGE RETURN 

RETURN 

RETURN 

CR 

CARRIAGE 
RETURN 

RETURN 

RETURN 

Var i ab l e  

RETURN 

NEW LINE 

NEW LINE 

NEW LINE 

Var i ab l e  

NEW LINE 

End of ca rd  

End of ca rd  

Unknown 

Charac t e r  o r  
Line  Mode 

Transmiss ion Key 

RETURN 

RETURN o r  
CARRIAGE RETURN 

RETURN 

RETURN 

CR 

CARRIAGE 
RETURN 

RETURN 

Packet  
t r ansmis s ion  
key 

Var i ab l e  

None 

None 

None 

None 

Var i ab l e  

None 

End of ca rd  

End of card  

Unknown 

Block Mode 
Transmiss ion Key 

CTRL and D 

SEND 
o r  CONTROL and D 

None 

SEND 

SHIFT and XMIT 
o r  CTRL and D 

CTRL and D 

CTRL and D 

Packet 
t r ansmis s ion  
key 

None 

SEND 

ETX 

ETX 

ETX 

None 

SEND 

None 

None 

Unknown 



I f  a  message f i t s  i n t o  a  downline network d a t a  
b lock,  t he  b lock becomes a  s ingle-block message. 
I f  one downline message cannot be f i t  i n t o  a  s i n g l e  
network d a t a  b lock,  t h e  a p p l i c a t i o n  program can 
s p l i t  i t  i n t o  a s  many blocks  a s  necessary .  An ap- 
p l i c a t i o n  program g e n e r a l l y  sends  a  s i n g l e  message 
( c o n s i s t i n g  of a s  many l o g i c a l  l i n e s  a s  neces sa ry )  
a s  t he  response t o  one inpu t  message from an i n t e r -  
a c t i v e  dev ice .  

BATCH DATA 

Batch dev ices  can be se rv i ced  through the  i n t e r a c -  
t i v e  v i r t u a l  t e rmina l  i n t e r f a c e  desc r ibed  l a t e r  i n  
t h i s  s e c t i o n .  A s e p a r a t e  s e t  of i n t e r f a c e  p r o t o c o l s  
a l s o  e x i s t s  f o r  ba tch  dev ices  s e r v i c e d  by CDC- 
w r i t t e n  Terminal I n t e r f a c e  Programs and a p p l i c a t i o n  
programs. 

These programs r e q u i r e  l a r g e  amounts of d a t a  t o  be 
exchanged between a  h o s t  computer 's  mass s t o r a g e  
dev ices  and CDC-defined ba t ch  dev ices .  Such ba t ch  
d a t a  i s  t h e r e f o r e  assembled i n t o  messages of one o r  
more network d a t a  b locks .  Each network d a t a  b lock 
con ta ins  one o r  more mass s t o r a g e  phys i ca l  record  
u n i t s  (PRUs). Because on ly  t h e  CDC-written Remote 
Batch F a c i l i t y  can use t he  s p e c i a l  i n t e r f a c e  f o r  
CDC-defined batch  d e v i c e s ,  t h e  remainder of t h i s  
manual does no t  d i s c u s s  t he  requirements  t h i s  
i n t e r f a c e  imposes on ba t ch  d a t a  o r  ba t ch  dev ice  
suppor t .  

INFORMATION IDENTIFICATION 
PROTOCOLS 
Conventions e x i s t  f o r  i d e n t i f y i n g  network b locks .  
These convent ions  i n d i c a t e  t he  fo l lowing t h i n g s  t o  
t he  a p p l i c a t i o n  program sending o r  r ece iv ing  t h e  
b lock:  

The kind of message of which t h e  b lock i s  a  
p a r t ;  t h i s  i s  c a l l e d  t h e  message type.  

The kind of informat ion w i t h i n  t h e  b lock;  t h i s  
i s  c a l l e d  t h e  a p p l i c a t i o n  b lock type .  

The a r e a s  of h o s t  c e n t r a l  memory con ta in ing  t h e  
b lock and c o n t a i n i n g  informat ion d e s c r i b i n g  t h e  
b lock;  t hese  a r e  c a l l e d  t h e  b lock b u f f e r  a r e a s .  

The source  o r  d e s t i n a t i o n  of t h e  b lock;  t hese  
a r e  c a l l e d  t h e  a p p l i c a t i o n  connect ion  number and 
the  a p p l i c a t i o n  l i s t  number. 

APPLICATION PROGRAM MESSAGE TYPES 

An a p p l i c a t i o n  program message is a  complete l o g i c a l  
u n i t  of i n fo rma t ion ,  comprising one o r  more phys i ca l  
network blocks.  A message can be a  l i n e  of d a t a  t o  
o r  from a  t e l e t y p e w r i t e r ,  a  mass s t o r a g e  f i l e ,  a  
s e r v i c e  r eques t  t o  NAM, o r  a  s c r e e n  of informat ion 
f o r  a  cathode r ay  tube .  

There a r e  two k inds  of a p p l i c a t i o n  messages,  d a t a  
and supe rv i so ry .  Data messages convey in fo rma t ion  
of s i g n i f i c a n c e  only  t o  a  dev ice  u se r  o r  t o  ano the r  
a p p l i c a t i o n  program. Data messages can c o n s i s t  of 
more than one network d a t a  block. 

Supervisory  messages convey in fo rma t ion  of s ~ g n i f i -  
cance  on ly  t o  t h e  network so f tware .  Supervisory  
messages c o n s i s t  of on ly  one network block. 

Supervisory  message!; a r e  used by a n  a p p l i c a t i o n  
program t o  c o n t r o l  d a t a  messages between i t s e l f  and 
l o g i c a l  connec t ions .  

APPLICATION BLOCK TYPES 

The network b lock  is; t h e  b a s i c  u n i t  of informat ion 
exchange f o r  t h e  a p p l i c a t i o n  program. There a r e  
s e v e r a l  t ypes  of network b locks  t h a t  an  a p p l i c a t i o n  
program can exchange. Each type  h a s  an  i d e n t i f y i n g  
a p p l i c a t i o n  b lock type  number a s s igned  t o  i t .  The 
fo l lowing  types  exist:: 

Null  b locks ,  which a r e  dummy inpu t  b locks  ind i -  
c a t i n g  t h e  absence  of any d a t a  o r  supe rv i so ry  
informat ion.  These b locks  have an  a p p l i c a t i o n  
b lock type  number of 0. 

Blocks conta in in i :  p o r t i o n s  of d a t a  messages,  but  
no t  t e rmina t ing  those  messages.  These b locks  
have an  app l i ca t i . on  b lock type  number of 1; such 
b locks  a r e  c a l l e d  BLK b locks  i n  o t h e r  network 
documentation.  

Blocks t h a t  t e rmina te  d a t a  messages. These 
b locks  can inc lude  p h y s i c a l l y  empty b locks  when 
such blocks  convey l o g i c a l  informat ion.  Blocks 
t h a t  t e rmina te  d a t a  messages have an  a p p l i c a t i o n  
b lock  type  number of 2 ;  such b locks  a r e  c a l l e d  
MSG blocks  i n  o t h e r  network documentation.  

Blocks c o n s t i t u t i - n g  supe rv i so ry  messages.  These 
b locks  have an a p p l i c a t i o n  b lock type  number of 
3;  such b locks  i n c l u d e  t h e  i n fo rma t ion  i n  b locks  
c a l l e d  CMD, BACK, BRK, NAK, and o t h e r  acronyms 
i n  some network clocumentation. 

BLOCK BUFFER AREAS 

All network b locks  a r e  exchanged between t h e  a p p l i -  
c a t i o n  program and ,:he network so f tware  us ing two 
k inds  of b u f f e r s :  

The b lock header  a r e a  

The b lock t e x t  a r e a  

Block Header Area 

Block header  a r e a s  each c o n t a i n  a  60-bi t  word de- 
s c r i b i n g  t h e  c o n t e n t s  of a  corresponding t e x t  a r e a .  
Th i s  b lock header  word accompanies t h e  b lock  in t h e  
corresponding block t e x t  a r e a  du r ing  t h e  exchange 
between t h e  a p p l i c a t i o n  program and NAM. 

For downline b locks ,  t h e  a p p l i c a t i o n  program c r e a t e s  
t h e  b lock  header  and NAM i n t e r p r e t s  i t .  For u p l i n e  
b locks ,  NAM c r e a t e s  !:he b lock header  and the  a p p l i -  
c a t i o n  program i n t e r p r e t s  it. 

Because t h e  c o n t e n t s  of t he  header  word depend on 
t h e  c o n t e n t s  of t he  t e x t  a r e a ,  t h e  header  word for-  
mats a r e  desc r ibed  :.n t h i s  manual a f t e r  t h e  t e x t  
a r e a  con ten t  p ro toco l s  a r e  desc r ibed .  To s i m p l i f y  



t h e  header a r e a  d e s c r i p t i o n s ,  t hey  a r e  p re sen ted  i n  
f o u r  s e p a r a t e  formats :  

For u p l i n e  network d a t a  b locks  

For downline network d a t a  b locks  

For u p l i n e  supe rv i so ry  message b locks  

For downline supe rv i so ry  message b locks  

Block Text Area 

A block t e x t  a r e a  i s  s e p a r a t e l y  addressed from i t s  
header  a r e a  and need no t  be cont iguous  t o  i t .  The 
t e x t  a r e a  con ta ins  t he  s i n g l e  network b lock de- 
s c r i b e d  by t h e  header  word i n  t h e  header  a r e a .  

Text a r e a s  can be of varying l e n g t h ,  a s  neces sa ry  
t o  accommodate v a r i o u s  b lock l e n g t h s .  The t e x t  a r e a  
has  a  maximum l e n g t h  expressed a s  a  whole number of 
c e n t r a l  memory words. Text a r e a s  can be up t o  410 
c e n t r a l  memory words long.  

The l eng th  of t h e  t e x t  a r e a  used by t h e  a p p l i c a t i o n  
program i s  desc r ibed  t o  t h e  network by t h e  a p p l i c a -  
t i o n  program. The t e x t  a r e a  l e n g t h  must be ca l cu -  
l a t e d  from the  maximum l e n g t h  of t h e  b locks  it w i l l  
con ta in .  

Block l e n g t h  i s  d i s t i n c t  from t e x t  a r e a  l eng th .  
The l eng th  of a  b lock depends on t h e  type  and use  
of the  b lock.  

Null  blocks have ze ro  l eng th  and do not  r e q u i r e  any 
c e n t r a l  memory words f o r  t h e i r  t e x t  a r e a .  Other 
b lock types  have l e n g t h s  expressed i n  c h a r a c t e r  b y t e  
u n i t s ,  a l t hough  t h e  by te s  need not  a c t u a l l y  c o n t a i n  
c h a r a c t e r s .  

Blocks a r e  always a  whole number of c h a r a c t e r  u n i t s  
long but  do not  have t o  be a  whole number of c e n t r a l  
memory words long. Not a l l  words i n  t he  t e x t  a r e a  
used f o r  a  g iven b lock need t o  be  f i l l e d  w i t h  
meaningful informat ion.  

Supervisory  message b locks  a r e  1  t o  410 words long.  
Data b locks  have l e n g t h s  of z e r o  up t o  t h e  maximum 
number of c h a r a c t e r s  t h a t  can f i t  i n  t h e  maximum 
t e x t  a r e a  of 410 words,  o r  2043 c h a r a c t e r s ,  which- 
eve r  occurs  f i r s t .  

Downline messages c o n t a i n i n g  more c h a r a c t e r s  t han  
the  t e x t  a r e a  s i z e  can hold  must be d iv ided  i n t o  
s e v e r a l  network d a t a  b locks .  Each such block must 
f i t  i n t o  t he  t e x t  a r e a .  Each of t h e s e  b locks  should  
a l s o  meet t h e  network b lock s i z e  requirement and 
must be t r a n s m i t t e d  s e p a r a t e l y .  

CONNECTION IDENTIFIERS 

Two parameters  i d e n t i f y  and c o n t r o l  t he  r o u t i n g  of 
messages : 

The a p p l i c a t i o n  connect ion  number 

The a p p l i c a t i o n  l i s t  number 

Both parameters  a r e  used i n  AIP c a l l s  t h a t  f e t c h  
incoming network d a t a  b locks .  The a p p l i c a t i o n  con- --'A 

n e c t i o n  number is  used i n  t h e  b lock  header  words of 
outgoing blocks .  

Application Connection Number 

The a p p l i c a t i o n  connect ion  number i s  a  12-bi t  i n t e -  
g e r  used t o  a d d r e s s  a p a r t i c u l a r  l o g i c a l  connect ion .  
The connect ion  number can be used a s  an  index i n t o  
a c o n t r o l  s t r u c t u r e  ( f o r  example, t h e  number of a  
connect ion  could  be t h e  o r d i n a l  of a  corresponding 
dev ice  t a b l e )  o r  used i n  any o t h e r  manner t h e  ap- 
p l i c a t i o n  chooses.  

These connect ion  numbers a r e  a s s igned  s e r i a l l y  by 
NAM f o r  each a p p l i c a t i o n  program. Numbers t h a t  
become a v a i l a b l e  because of d i sconnec t ions  a r e  re- 
a s s igned  t o  subsequent  connec t ions .  

A connec t ion  number of ze ro  i n d i c a t e s  t h e  c o n t r o l  
connect ion  on which asynchronous supe rv i so ry  mes- 
s ages  a r e  s e n t  and received.  (See Supervisory  Mes- 
sage  Content and Sequence P r o t o c o l s ,  l a t e r  i n  t h i s  
s e c t i o n . )  

d 

Application List Number 

NAM permits  a n  a p p l i c a t i o n  program t o  group connec- 
t i o n s  w i th  s i m i l a r  p roces s ing  requirements  i n t o  
numbered l i s t s .  This is  an  e f f i c i e n c y  f e a t u r e ,  
r e l i e v i n g  t h e  a p p l i c a t i o n  of t h e  need t o  s p e c i f y  
i n d i v i d u a l  connec t ions  each t ime u p l i n e  b lock proc- 
e s s i n g  i s  r equ i r ed .  I n s t e a d ,  when a  r eques t  is 
made f o r  a  b lock from a  connec t ion  on a  l i s t ,  any 
dev ice  o r  a p p l i c a t i o n  program connec t ions  w i th  empty 
i n p u t  queues a r e  a u t o m a t i c a l l y  skipped and a  b lock 
from t h e  f i r s t  nonempty queue is r e tu rned .  A s i n g l e  
n u l l  b lock is  r e tu rned  when none of t h e  connec t ions  
on t h e  l i s t  have any i n p u t  queued. 

This  f e a t u r e  can be used i n  many kinds  of l i s t  
s t r u c t u r e s .  For example: 

An a p p l i c a t i o n  program must process  input  from 
dev ices  w i th  l a r g e  network b lock s i z e s  (such a s  
i n t e r a c t i v e  g r a p h i c s  t e rmina l s  i n  a  s p e c i f i c  
t e rmina l  c l a s s )  d i f f e r e n t l y  t han  inpu t  from 
d e v i c e s  w i th  smal l  b lock s i z e s .  This  p roces s ing  
occu r s  i n  d i f f e r e n t  p o r t i o n s  of t h e  program 
code; t h e r e f o r e ,  t h e  a p p l i c a t i o n  program a s s i g n s  
t h e  d e v i c e s  u s ing  l a r g e  b locks  t o  l ist  1 and 
t h e  d e v i c e s  us ing sma l l  b locks  t o  l i s t  2 .  

An a p p l i c a t i o n  program t r e a t s  a l l  d e v i c e s  t h e  
same and must process  b locks  from them on an 
equa l  b a s i s .  Accordingly ,  i t  a s s i g n s  them a l l  
t o  t h e  same l i s t .  

An a p p l i c a t i o n  program s e r v i c e s  t e r m i n a l s  i n  
f o u r  geograph ica l  a r e a s ;  each must be t r e a t e d  
s e p a r a t e l y  because  of varying s t a t e  laws. 
Accordingly ,  they a r e  a s s igned  t o  L i s t s  I 
through 4. 



An a p p l i c a t i o n  program s e r v i c e s  dev ices  t h a t  
should be t r e a t e d  t h e  same, but  w i th  t h e  f o l -  
lowing compl ica t ion:  when the  a p p l i c a t i o n  has 
received a  b lock from a  p a r t i c u l a r  t e r m i n a l ,  it 
must perform some time-consuming func t ion  t h a t  
prevents  i t  from immediately process ing ano the r  
block from t h e  same t e rmina l .  Accordingly ,  t h e  
a p p l i c a t i o n  p l a c e s  a l l  connect ions  on l i s t  1  and 
i s s u e s  an inpu t  r eques t  on l i s t  1. When a  b lock 
f o r  connect ion  x  i s  r e t u r n e d ,  i t  t empora r i l y  
i n h i b i t s  r e c e i p t  of d a t a  on connect ion  x  b e f o r e  
i t  i s s u e s  t he  next i npu t  r eques t .  When i t  can 
accep t  ano the r  d a t a  block from t h e  t e rmina l  
u s ing  l o g i c a l  connect ion  x ,  t h e  a p p l i c a t i o n  
program sends a  supe rv i so ry  message t o  r e v e r s e  
t he  e f f e c t  of t he  temporary i n h i b i t i o n .  

The parameter used f o r  t h i s  kind of p roces s ing  i s  
c a l l e d  the  a p p l i c a t i o n  L i s t  number. The a p p l i c a t i o n  
l i s t  number i s  an i n t e g e r  from 0  through 63 spec i -  
f i e d  by t h e  a p p l i c a t i o n  program when it a c c e p t s  a  
connect ion .  NAM l i n k s  message i n p u t  ( u p l i n e )  queues 
of a l l  connect ions  t h a t  have been a s s igned  t h e  same 
l i s t  number. An a p p l i c a t i o n  program can r eques t  
blocks from these  l i nked  queues i n  r o t a t i o n  (wi th-  
o u t  spec i fy ing  i n d i v i d u a l  connec t ions )  by inc lud ing  
the  ass igned a p p l i c a t i o n  l i s t  number i n  a  NETGETL 
o r  NETGTFL s ta tement  (desc r ibed  i n  s e c t i o n  5 ) .  

Each l i s t  number i d e n t i E i e s  one connect ion  l i s t .  A 
connect ion  l i s t  can be viewed a s  a  t a b l e  of connec- 
t i o n  numbers. These connect ion  numbers a r e  en t e red  
i n  t he  t a b l e  i n  t h e  o rde r  i n  which the  a p p l i c a t i o n  
program a s s i g n s  t he  connect ions  t o  t h e  l ist .  When 
the  l i s t  i s  scanned f o r  i npu t  from a  connec t ion ,  
t he  connect ions  a r e  examined i n  t h e  o r d e r  i n  which 
they a r e  en t e red  i n  t he  t a b l e .  

The a p p l i c a t i o n  program e x p l i c i t l y  a s s i g n s  t h e  l i s t  
number t o  each l o g i c a l  connect ion  when t h e  connec- 
t i o n  is e s t a b l i s h e d .  The l o g i c a l  connect ion  cor-  
responding t o  a p p l i c a t i o n  connect ion  number ze ro  
a l r e a d y  e x i s t s  when t h e  a p p l i c a t i o n  is connected t o  
t h e  network. For t h i s  reason,  a p p l i c a t i o n  connec- 
t i o n  number z e r o  is a u t o m a t i c a l l y  a s s igned  t o  
a p p l i c a t i o n  l i s t  number zero  wi thou t  program i n t e r -  
ven t ion .  

The a p p l i c a t i o n  program does not have t o  ma in t a in  
any t a b l e s  a s s o c i a t i n g  connect ion  numbers and l i s t  
numbers. The a p p l i c a t i o n  program need not use l i s t  
p roces s ing  a t  a l l .  

DATA MESSAGE CONTENT 
AND SEQUENCE PROTOCOLS 
Data blocks c o n s i s t  of 1 t o  410 60-bit  words o r  1  
t o  2043 12-bit  by t e s .  The f i e l d s  w i th in  t h e s e  
blocks convey informat ion t o  o r  from the  t e rmina l  
user .  Data b locks  have a s s o c i a t e d  b lock header 
words. These header words convey in fo rma t ion  t o  
t h e  network so f tware  concerning t h e  c o n t e n t s  of t h e  
corresponding t e x t  a r e a  b u f f e r .  

Data blocks a r e  s e n t  and received through t h e  Ap- 
p l i c a t i o n  I n t e r f a c e  Program r o u t i n e s  desc r ibed  i n  
s e c t i o n  5. The a p p l i c a t i o n  program f e t c h e s  d a t a  
messages one b lock a t  a  t ime. When the  connect ion  
queue i s  empty, a  n u l l  block wi th  an a p p l i c a t i o n  
b lock type  of ze ro  i s  r e tu rned .  

The network so f tware  provides  a  mechanism f o r  t h e  
a p p l i c a t i o n  program t o  determine  when d a t a  b locks  
a r e  queued. When a  c a l l  t o  an  AIP r o u t i n e  is com- 
p l e t e d ,  a  supe rv i so ry  s t a t u s  word a t  a Locat ion  
de f ined  by t h e  a p p l i c a t i o n  program is updated t o  
i n d i c a t e  whether any d a t a  b locks  a r e  queued. As 
long a s  t h e  a p p l i c a t i o n  program con t inues  t o  make 
c a l l s  t o  AIP r o u t i n e s ,  i t  can t e s t  t h e  supe rv i so ry  
s t a t u s  word p e r i o d i c a l l y  ( i n s t e a d  of a t t empt ing  t o  
f e t c h  n u l l  b locks  from a l l  application connect ion  
numbers). The supe rv i so ry  s t a t u s  word and the  use  
of NETWAIT a r e  desc r ibed  i n  s e c t i o n  5. 

The p r o t o c o l s  f o r  d a t a  message t e x t  and t h e  use  of 
t h e  t e x t  a r e a  b u f f e r  depend on whether t h e  l o g i c a l  
connect ion  is  wi th  ano the r  a p p l i c a t i o n  program, an  
i n t e r a c t i v e  v i r t u a l  t e rmina l  d e v i c e ,  o r  a  p a s s i v e  
ba t ch  dev ice .  Blocks exchanged wi th  o t h e r  app l i ca -  
t i o n  programs i n  t h e  same hos t  have t h e  fewest  re- 
qui rements  and most f l e x i b l e  s t r u c t u r e .  Blocks 
exchanged w i t h  CDC-defined batch  d e v i c e s  u s ing  the  
s p e c i a l  b a t c h  dev ice  p r o t o c o l  have t h e  most re- 
qui rements  and t h e  l e a s t  f l e x i b l e  s t r u c t u r e .  

Requirements f o r  b locks  exchanged wi th  o t h e r  a p p l i -  
c a t i o n  programs i n  t h e  same h o s t  a r e  covered i n  t h e  
f i g u r e s  l a t e r  i n  t h i s  s e c t i o n ,  and i n  s e c t i o n  3 .  
Blocks exchanged between a p p l i c a t i o n  programs a r e  
groups of b ina ry  c h a r a c t e r  b y t e s  w i th  no p a r i t y ,  
e q u i v a l e n t  t o  t r a n s p a r e n t  mode d a t a .  Such blocks  
can use t h e  e i g h t h  b i t  of a n  8 -b i t  by t e  a s  d a t a  and 
need not have the  t r a n s p a r e n t  mode b i t  s e t  i n  t h e i r  
block heade r ;  s e e  t h e  d e c r i p t i o n s  of t r a n s p a r e n t  
mode and b lock  header  word con ten t  l a t e r  i n  t h i s  
s e c t i o n .  

The requirements  f o r  exchanging blocks  with i n t e r -  
a c t i v e  v i r t u a l  t e rmina l  dev ices  a r e  desc r ibed  below. 
Requirements f o r  blocks exchanged wi th  ba t ch  dev ices  
through t h e  s p e c i a l  ba t ch  dev ice  i n t e r f a c e  a r e  not  
desc r ibed  because t h a t  i n t e r f a c e  i s  a v a i l a b l e  only 
t o  RBF. 

INTERACTIVE VIRTUAL TERMINAL DATA 

An i n t e r a c t i v e  v i r t u a l  t e rmina l  can be e i t h e r  a  
CDC-defined conso le  dev ice  o r  a  s i t e - d e f i n e d  dev ice .  
An i n t e r a c t i v e  v i r t u a l  t e rmina l  can send and r ece ive  
d a t a  i n  two modes: normalized mode and t r a n s p a r e n t  
mode. The format and con ten t  of d a t a  i n  t h e s e  
modes i s  d e s c r i b e d  l a t e r  i n  t h i s  subsec t ion .  The 
c h a r a c t e r i s t i c s  of an  i n t e r a c t i v e  v i r t u a l  t e rmina l  
depend on which d a t a  exchange mode i s  c u r r e n t l y  
used. 

I n  normal ized mode, t h e  c h a r a c t e r i s t i c s  of an in- 
t e r a c t i v e  v i r t u a l  t e rmina l  a r e  a s  fo l lows :  

Input  and ou tpu t  can occur s imu l t aneous ly .  

A page of ou tpu t  has  i n f i n i t e  (no p h y s i c a l )  
width;  l o g i c a l  l i n e s  a r e  d iv ided  a u t o m a t i c a l l y  
a s  needed t o  f i t  t h e  phys i ca l  l i n e  r e s t r i c t i o n s  
of t h e  dev ice .  

A page of ou tpu t  has  i n f i n i t e  (no p h y s i c a l )  
l e n g t h ;  s e t s  of l o g i c a l  Lines a r e  d iv ided  au to -  
m a t i c a l l y  a s  needed t o  f i t  t h e  phys i ca l  re- 
s t r i c t i o n s  of t h e  dev ice  page. 

A l o g i c a l  l i n e  of ou tpu t  cannot  be longer  than 
a  s i n g l e  network b lock;  a  s i n g l e  message can 
c o n t a i n  an  i n f i n i t e  number of Logical  l i n e s .  



Charac t e r s  a r e  e i t h e r  7-bi t  ASCII codes u s ing  
zero  p a r i t y  ( b i t  7 ,  t h e  e i g h t h  b i t ,  i s  always 
zero  i n  up l ine  d a t a  and ignored i n  downline 
d a t a ) ,  o r  6-bi t  d i s p l a y  codes w i t h  no p a r i t y .  

Log ica l  l i n e s  of i npu t  a r e  te rminated  by a  
changeable c h a r a c t e r  o r  c o n d i t i o n ;  t h i s  t e r -  
minator  i s  t h e  end-of-l ine o r  end-of-block in-  
d i c a t o r  desc r ibed  e a r l i e r  i n  t h i s  s e c t i o n .  The 
input  t e rmina to r  i s  not  p a r t  of t h e  d a t a  seen 
by an a p p l i c a t i o n  program u n l e s s  t h e  full-ASCII 
f e a t u r e  i s  used ( t h i s  i s  exp la ined  l a t e r  i n  
t h i s  subsec t ion  and i n  s e c t i o n  3 where t h e  FA 
command i s  d e s c r i b e d ) .  

Log ica l  l i n e s  of ou tpu t  a r e  te rminated  by an  
ASCII u n i t  s e p a r a t o r  c h a r a c t e r  code (US, r ep re -  
sented  by the  hexadecimal va lue  1F) o r  t h e  end 
of a  zero-byte te rminated  record .  The app l i ca -  
t i o n  program p laces  t h i s  t e rmina to r  i n  t h e  d a t a .  

No c u r s o r  p o s i t i o n i n g  a c t i o n s  a r e  r equ i r ed  t o  
acknowledge r e c e i p t  of i n p u t ,  and no t iming 
adjus tments  need t o  be made a t  t h e  end of phys- 
i c a l  ou tpu t  l i n e s .  

Logica l  l i n e s  can be d iv ided i n t o  phys i ca l  l i n e s  
by embedding o p t i o n a l  format c o n t r o l  c h a r a c t e r s  
i n  downline b locks .  

I n  t r a n s p a r e n t  mode, t h e  c h a r a c t e r i s t i c s  of an 
i n t e r a c t i v e  v i r t u a l  t e rmina l  a r e  a s  fo l lows :  

Input  and ou tpu t  can occur s imu l t aneous ly .  

A page of ou tpu t  has i n f i n i t e  (no p h y s i c a l )  
width.  

A page of ou tpu t  has i n f i n i t e  (no  p h y s i c a l )  
length .  

Cha rac t e r s  a r e  e i t h e r  7-bi t  codes us ing ze ro  
p a r i t y  ( b i t  7 ,  t he  e i g h t h  b i t ,  i s  always z e r o  
i n  up l ine  d a t a  and ignored i n  downline d a t a ) ,  
o r  codes of a  terminal-dependent code s e t  w i th  
telminal-dependent p a r i t y .  

Messages of i npu t  a r e  te rminated  by a  change- 
a b l e  c h a r a c t e r  o r  c o n d i t i o n ;  t h i s  t e rmina to r  is 
one of t he  message o r  mode d e l i m i t e r s  desc r ibed  
l a t e r  i n  t h i s  s e c t i o n .  The mode d e l i m i t e r  is 
not p a r t  of t he  d a t a  seen by an a p p l i c a t i o n  
program. 

Messages of ou tpu t  a r e  te rminated  by a  c o n d i t i o n  
o r  event  chosen by an a p p l i c a t i o n  program (each 
network b lock  i s  s e p a r a t e l y  des igna ted  a s  
t r anspa ren t  o r  normalized when s e n t ) .  

Cursor p o s i t i o n i n g  a c t i o n s  might be  r e q u i r e d ,  
and t iming ad jus tmen t s  might need t o  be made a t  
t he  end of phys i ca l  ou tpu t  l i n e s .  

Line Turnaround Convention 

The i n t e r a c t i v e  v i r t u a l  t e rmina l  concept imposes 
some convent ions  on the  con ten t  and sequencing of 
blocks exchanged wi th  an i n t e r a c t i v e  dev ice .  The 
primary convent ion  of block sequencing invo lves  t h e  
d i r e c t i o n  and time of block t r ansmis s ion .  

The a p p l i c a t i o n  program can s e r v i c e  a n  i n t e r a c t i v e  
dev ice  on a  connect ion  a s  i f  t h e  dev ice  always ./ 
o p e r a t e s  i n  a  fu l l -dup lex  mode. That i s ,  inpu t  and 
ou tpu t  can occur  independent ly ;  t h e  t e rmina l  u s e r  
can e n t e r  s e v e r a l  l o g i c a l  l i n e s  a t  once ( a n  opera- 
t i o n  c a l l e d  typeahead) ,  w i thou t  w a i t i n g  f o r  a  re-  ,> 
sponse  t o  each l i n e .  

App l i ca t ion  program inpu t  and ou tpu t  need no t  a l -  
t e r n a t e .  However, some d e v i c e s  cannot  a c t u a l l y  
o p e r a t e  t h a t  way. To prevent  a  l o s s  of synchroni-  
z a t i o n  between i n p u t  and ou tpu t  a t  such d e v i c e s ,  a  
l i n e  turnaround convent ion  e x i s t s .  Th i s  convent ion  
c o n s i s t s  of t h e  fo l lowing even t s .  

Af t e r  a  b lock of type  2  ( t h e  end of a  message) i s  
s e n t  t o  a  d e v i c e ,  no more b locks  should be  s e n t  
downline u n t i l  a t  l e a s t  one b lock  is  input  from t h e  
same dev ice .  An a p p l i c a t i o n  program t h e r e f o r e  
should  never  send t h e  l a s t  b lock  of a  message down- 
l i n e  u n t i l  i t  i s  ready t o  w a i t  f o r  i npu t .  

A network d a t a  b lock of type 2  has  s p e c i a l  s i g n i f i -  
cance  t o  t h e  network so f tware  du r ing  ou tpu t  t o  an  
i n t e r a c t i v e  dev ice .  When such a  b lock  i s  t h e  l a s t  
b lock of t h e  ou tpu t  s t r eam,  t h e  network so f tware :  

Unlocks the  keyboard of an  i n t e r a c t i v e  dev ice  
being s e r v i c e d  a s  t e rmina l  c l a s s  4  (an  IBM 
2741). 

Sends an  X-ON code t o  s t a r t  an  automat ic  paper 
t ape  inpu t  mechanism, i f  one has  been de f ined  
a s  t h e  i npu t  mechanism f o r  t he  dev ice .  Paper 
t ape  o p e r a t i o n  i s  expla ined i n  more d e t a i l  i n  
s e c t i o n  3 where the  I N  and OP commands a r e  
desc r ibed .  

S t a r t s  p o l l i n g  dev ices  i n  t e rmina l  c l a s s e s  10 
through 13 and 15 (mode 4  conso le s ) .  

I d e n t i f i e s  an  automat ic  i n p u t  prompt t o  be re- 
t u r n e d ,  i f  t h e  a p p l i c a t i o n  program uses  t h i s  
f e a t u r e .  When t h i s  f e a t u r e  i s  used,  t h e  network 
so f tware  d e l i v e r s  t h e  b lock  t o  t h e  dev ice  and 
r e t a i n s  t h e  f i r s t  20 c h a r a c t e r s  i n  t he  NPU's 
i npu t  b u f f e r .  Subsequent i npu t  from t h e  dev ice  
i s  a t t a c h e d  t o  t he  end of t he  r e t a i n e d  d a t a .  
( I f  more than one l o g i c a l  l i n e  i s  rece ived from 
t h e  d e v i c e ,  t h e  f i r s t  i s  appended t o  t he  re- 
t a i n e d  d a t a . )  A L I  l o g i c a l  l i n e s  a r e  t r a n s m i t t e d  
t o  t h e  h o s t  a s  rece ived from the  dev ice .  

I f  t h e  t e rmina l  i s  a  ha l f -duplex  d e v i c e ,  such a s  a  
2741 o r  a  paper t ape  reader lpunch,  i t  must e n t e r  
i n p u t  b e f o r e  t h e  network soEtware w i l l  d e l i v e r  
a d d i t i o n a l  ou tpu t  messages. Other dev ices  a r e  not  
s u b j e c t  t o  t h i s  r e s t r i c t i o n .  

The requirement f o r  an input  b lock a f t e r  a  block of 
type  2 i s  ou tpu t  can be s a t i s f i e d  i n  s e v e r a l  ways 
by t e rmina l  o p e r a t o r s .  An empty inpu t  Line can be 
e n t e r e d  and w i l l  r e ach  t h e  a p p l i c a t i o n  program a s  
b lock of type  2 but  con ta in ing  nothing.  A l i n e  
c o n t a i n i n g  d a t a  can be en t e red  and w i L l  reach t h e  
a p p l i c a t i o n  program a s  one o r  more network d a t a  
b locks .  



Devices can i n t e r r u p t  ou tpu t  by e n t e r i n g  inpu t .  
When t h i s  occu r s ,  t h e  network so f tware  s t o p s  t h e  
ou tpu t  u n t i l  t h e  t e rmina l  user  completes t h e  i npu t  
(u s ing  an end-of-l ine o r  end-of-block i n d i c a t o r ) .  
Output then resumes a t  t he  next  c h a r a c t e r  of t h e  
c u r r e n t  phys i ca l  and l o g i c a l  l i n e .  

INTERACTIVE VIRTUAL TERMINAL 
EXCHANGE MODES 

The convent ions  of b lock con ten t  depend on t h e  mode 
i n  which t h e  block i s  exchanged. There a r e  two 
p o s s i b l e  exchange modes, normalized mode and t r a n s -  
pa ren t  mode. The l a t t e r  i s  r e f e r r e d  t o  i n  o t h e r  
documentation a s  b i n a r y  mode. Th i s  manual u ses  
t r a n s p a r e n t  mode t o  i n d i c a t e  exchange of a  b lock  
t h a t  i s  not  i n  normalized mode. 

Normalized Mode Operation 

The i n t e r a c t i v e  v i r t u a l  t e rmina l  i n t e r f a c e  assembles  
message c h a r a c t e r  s t reams i n t o  u p l i n e  network d a t a  
blocks from t e rmina l  t r ansmis s ion  b locks .  It d i s -  
assembles c h a r a c t e r  s t reams from downline network 
d a t a  b l o c k s ,  reassembl ing them i n t o  t e rmina l  t r a n s -  
miss ion b locks .  

The assembly o p e r a t i o n  i s  c o n t r o l l e d  by t h e  termi- 
n a t i o n  of l o g i c a l  l i n e s .  The d isassembly  o p e r a t i o n  
can be c o n t r o l l e d  by t h e  t e rmina t ion  of phys i ca l  
l i n e s  when t h a t  is a p p r o p r i a t e  f o r  t h e  ou tpu t  mech- 
anism of t h e  device .  The d isassembly  o p e r a t i o n  can 
a l s o  be modified by format c o n t r o l  c h a r a c t e r s  em- 
bedded in  each b lock ,  and by t h e  page width  de f ined  
f o r  t he  dev ice  ( r e f e r  t o  t h e  PW command i n  s e c t i o n  
3 ) .  

End of Logica l  Lines  i n  Input  

Logica l  l i n e s  reach an a p p l i c a t i o n  program a s  one 
o r  more network d a t a  b locks .  Log ica l  l i n e s  u s u a l l y  
end when a  message ends and do no t  c o n t a i n  t h e  
c h a r a c t e r  o r  code sequence de f ined  a s  t h e  end-of- 
l i n e  o r  end-of-block key. 

However, two s p e c i a l  ca ses  e x i s t .  Log ica l  l i n e s  do 
con ta in  t he  end-of-l ine o r  end-of-block codes when 
the  device  i s  o p e r a t i n g  i n  full-ASCII e d i t i n g  mode 
(desc r ibed  l a t e r  i n  t h i s  s e c t i o n ) .  Log ica l  l i n e s  
a l s o  c o n t a i n  t he  end-of- l ine  code when t h e  end-of- 
l i n e  key i s  changed t o  be the  d e f a u l t  end-of-block 
key f o r  t he  dev ice  ( s e e  t h e  EB o p t i o n  of t h e  EL 
command desc r ibed  i n  s e c t i o n  3 ) .  I n  t h e  l a t t e r  
c a s e ,  t h e  t r ansmis s ion  b lock becomes a  message, and 
t h e  l o g i c a l  l i n e s  w i t h i n  i t  have no e f f e c t  on con- 
s t r u c t i o n  o r  t ype  of network d a t a  b locks .  

Logica l  and Phys i ca l  Lines  i n  Output 

The a p p l i c a t i o n  program does not  need t o  equa te  a  
l o g i c a l  l i n e  of ou tpu t  t o  a  complete message nor 
does it need t o  c r e a t e  a  s e p a r a t e  network b lock f o r  
each phys i ca l  l i n e  o f  ou tpu t .  A s i n g l e  l o g i c a l  l i n e  
can c o n t a i n  many complete phys i ca l  l i n e s .  A  s i n g l e  
block can c o n t a i n  many complete l o g i c a l  l i n e s ,  and 
a  message can be one o r  many such blocks .  A  phys- 
i c a l  o r  l o g i c a l  l i n e  canno t ,  however, be cont inued 
from one block t o  ano the r .  

Log ica l  l i n e s  w i th in  downline b locks  a r e  ended by 
an end-of-l ine i n d i c a t o r .  Unlike t h e  end-of-l ine 
i n d i c a t o r s  used i n  u p l i n e  b locks ,  downline b locks  
always c o n t a i n  codes f o r  t h e  end-of-l ine func t ion ;  
t h e  codes  used downline a r e  always t h e  same and 
u s u a l l y  d i f f e r  from t h e  codes  used u p l i n e .  The 
downline end-of-l ine i n d i c a t o r  v a r i e s  acco rd ing  t o  
t h e  a p p l i c a t i o n  c h a r a c t e r  type  of t h e  b lock;  a p p l i -  
c a t i o n  c h a r a c t e r  t ypes  a r e  desc r ibed  l a t e r  i n  t h i s  
s e c t i o n .  Bytes used t o  s t o r e  i n d i c a t o r s  must be 
inc luded when de t e rmin ing  t h e  number of c h a r a c t e r s  
comprising a  downline block. 

The end-of-l ine i n d i c a t o r  i n  60-bi t  c h a r a c t e r  by te s  
( a p p l i c a t i o n  c h a r a c t e r  t ype  1 )  i s  determined by t h e  
programs exchanging t h e  b lock.  No p rede f ined  end- 
o f - l i n e  i n d i c a t o r  e x i s t s  f o r  t h a t  a p p l i c a t i o n  char- 
a c t e r  type .  

The end-of-l ine i n d i c a t o r  i n  b locks  us ing  8 -b i t  
c h a r a c t e r s  i n  8 -b i t  o r  12-bi t  b y t e s  ( a p p l i c a t i o n  
c h a r a c t e r  t ypes  2  o r  3 )  i s  determined by whether t h e  
b lock i s  s e n t  i n  normalized mode o r  t r a n s p a r e n t  
mode (desc r ibed  l a t e r  i n  t h i s  s e c t i o n ) .  I n  t r a n s -  
p a r e n t  mode, no end-of-l ine i n d i c a t o r  e x i s t s .  I n  
normalized mode, t h e  end-of-l ine i n d i c a t o r  i s  t h e  
ASCII u n i t  s e p a r a t o r  c h a r a c t e r  US. 

The end-of-l ine i n d i c a t o r  i n  b locks  us ing  6-bi t  
c h a r a c t e r  b y t e s  ( a p p l i c a t i o n  c h a r a c t e r  type  4 )  i s  
12 t o  66 b i t s  of ze ro ;  t h e s e  b i t s  a r e  r i g h t -  
j u s t i f i e d  t o  f i l l  t h e  l a s t  c e n t r a l  memory word 
involved.  Th i s  convent ion  makes each l o g i c a l  Line 
t h e  e q u i v a l e n t  of a  zero-byte te rminated  l o g i c a l  
record .  

The 6 -b i t  o p t i o n  r e q u i r e s  a  r i g h t - j u s t i f i e d  12-bit  
by t e  i n  a t  l e a s t  one c e n t r a l  memory word. On com- 
p u t e r s  u s ing  t h e  64-character  s e t ,  t h e  colon i s  
r ep re sen ted  i n  6 -b i t  d i s p l a y  code by s i x  ze ro  b i t s .  
On such sys tems,  i f  t h e  a p p l i c a t i o n  needs t o  send 
co lons  t o  t h e  t e rmina l  conso le  i n  6 -b i t  d i s p l a y  
code,  c a r e  must be taken t o  make s u r e  t h a t  a  s t r i n g  
of colons  i s  no t  i n t e r p r e t e d  a s  an  end-of- l ine  in- 
d i c a t o r .  A colon preceding t h e  end-of-l ine indica-  
t o r  i s  cons ide red  a s  p a r t  of t h e  i n d i c a t o r  and no t  
a s  a  colon when i t  occup ie s  one of t h e  two r i g h t -  
most c h a r a c t e r  p o s i t i o n s  i n  t h e  nex t - to - l a s t  c e n t r a l  
memory word of t h e  b lock o r  any of t h e  e i g h t  l e f t -  
most p o s i t i o n s  i n  t h e  l a s t  word of t h e  block. 

A11 predef ined end-of-l ine i n d i c a t o r s  embedded 
wi th in  a  b lock  a r e  d i sca rded  by the  network s o f t -  
ware and produce no c h a r a c t e r s  on t h e  conso le  ou tpu t  
dev ice .  The network s o €  tware can perform c a r r i a g e  
o r  c u r s o r  r e p o s i t i o n i n g  when an  end-of- l ine  indica-  
t o r  i s  encountered;  t h i s  o p e r a t i o n  i s  desc r ibed  
l a t e r  i n  t h i s  s e c t i o n  under Format E f f e c t o r s .  

Upline Character Sets and Editing Modes 

The network p r o t o c o l  pe rmi t s  e n t r y  from a  dev ice  of 
any code l e s s  than o r  equa l  t o  8 b i t s  per  c h a r a c t e r ;  
however, a  normalized mode c h a r a c t e r  always reaches  
an a p p l i c a t i o n  program a s  one of t h e  128 ASCII 
c h a r a c t e r s  de f ined  i n  appendix A. Receipt  of an  
en t e red  c h a r a c t e r  by t h e  a p p l i c a t i o n  program depends 
on t h e  e d i t i n g  f u n c t i o n s  performed by t h e  TIP. 
Three e d i t i n g  modes e x i s t  f o r  t h e  TIP when i t  proc- 
e s s e s  normalized d a t a :  

Complete i n t e r a c t i v e  v i r t u a l  t e rmina l  e d i t i n g  
mode 



S p e c i a l  e d i t i n g  mode 

Full-ASCII mode 

The c u r r e n t l y  de f ined  cance l  i n p u t  c h a r a c t e r  is 
always r ece ived  a t  t h e  end of t h e  l o g i c a l  l i n e  i t  - -' c a n c e l s .  Th i s  c h a r a c t e r  is no t  d a t a .  

Devices always begin a connect ion  w i t h  t h e  network 
i n  normalized mode. The i n i t i a l  u p l i n e  e d i t i n g  mode 
i s  e s t a b l i s h e d  f o r  each dev ice  when t h e  dev ice  is 
de f ined  by the  network admins t r a to r .  The app l i ca -  
t i o n  program o r  t h e  t e rmina l  u se r  can  change t h a t  
mode us ing t h e  SE o r  FA commands, desc r ibed  i n  
s e c t i o n  3. 

Complete E d i t i n g  

During complete e d i t i n g  o p e r a t i o n s ,  t h e  fo l lowing  
hexadecimal c h a r a c t e r  codes cannot  be received by 
the  network a p p l i c a t i o n  program: 

00 ( t h e  ASCII c h a r a c t e r  NUL) 

7F ( t h e  ASCII c h a r a c t e r  DEL) 

OA ( t h e  ASCII c h a r a c t e r  LF) 

The backspace c h a r a c t e r  code c u r r e n t l y  de f ined  
f o r  t h e  dev ice  ( s e e  t h e  BS command i n  s e c t i o n  3 )  

The end-of-1 ine  c h a r a c t e r  c u r r e n t l y  de f ined  f o r  
t he  dev ice  ( s e e  t h e  EL command i n  s e c t i o n  3 )  

The end-of-block c h a r a c t e r  c u r r e n t l y  deEined 
f o r  t he  dev ice  ( s e e  t h e  EB command i n  s e c t i o n  3 )  

The fo l lowing hexadecimal c h a r a c t e r  codes cannot  be 
r ece ived ,  i f  en t e red  a t  c e r t a i n  p o i n t s  i n  a message: 

11 ( t h e  ASCII c h a r a c t e r  DC1) i f  i t  fo l lows  an  
end-of-l ine o r  end-of-block c h a r a c t e r  and t h e  
TIP i s  suppor t ing  ou tpu t  c o n t r o l  f o r  t he  dev ice  
( s e e  t h e  Y o p t i o n  of t h e  OC command i n  s e c t i o n  
3 )  

13 ( t h e  ASCII c h a r a c t e r  DC3) i f  i t  fo l lows  an 
end-of-l ine o r  end-of-block c h a r a c t e r  and t h e  
TIP i s  suppor t ing  ou tpu t  c o n t r o l  f o r  t h e  dev ice  
( s e e  t he  Y o p t i o n  of t h e  OC command i n  s e c t i o n  
3 ) .  

13 ( t h e  ASCII c h a r a c t e r  DC3) i f  it fo l lows  an  
end-of-l ine o r  end-of-block c h a r a c t e r  and t h e  
inpu t  mechanism i s  known t o  be a paper t a p e  
r eade r  ( s e e  t h e  PT o p t i o n  of t h e  I N  command i n  
s e c t i o n  3 )  

02 ( t h e  ASCII c h a r a c t e r  STX), i f  en t e red  a s  t h e  
f i r s t  c h a r a c t e r  of a message 

The user-break-1 and user-break-2 c h a r a c t e r  
codes c u r r e n t l y  de f ined  f o r  t h e  t e r m i n a l ,  i f  
en t e red  a s  t h e  on ly  c h a r a c t e r  i n  a message ( s e e  
t h e  B1 and B2 commands i n  s e c t i o n  3 )  

The abor t -output -b lock c h a r a c t e r  code c u r r e n t l y  
de f ined  f o r  t he  t e r m i n a l ,  i f  e n t e r e d  a s  t h e  
only  c h a r a c t e r  i n  a message ( s e e  t h e  AB command 
i n  s e c t i o n  3) 

The network c o n t r o l  c h a r a c t e r  c u r r e n t l y  de f ined  
f o r  t h e  t e rmina l  when i t  fo l lows  an  end-of-l ine 
o r  end-of-block c h a r a c t e r  o r  when i t  i s  used 
f o r  such purposes a s  page t u r n i n g  ( s e e  t h e  CT 
command and t h e  Y o p t i o n  of t h e  PG command i n  
s e c t i o n  3) 

S p e c i a l  E d i t i n g  J 

S p e c i a l  e d i t i n g  t akes  precedence over  complete 
e d i t i n g .  S p e c i a l  e d i t i n g  cannot  occur  i f  t h e  t e r -  
minal o p e r a t e s  i n  b lock  mode. 

When s p e c i a l  e d i t i n g  occu r s ,  l i n e f e e d  codes  and t h e  
c u r r e n t l y  de f ined  backspace code a r e  forwarded t o  
t h e  a p p l i c a t i o n  program a s  d a t a .  The network s o f t -  
ware sends  a p p r o p r i a t e  responses  t o  t h e  dev ice  when 
i t  r e c e i v e s  t h e s e  codes.  

During s p e c i a l  e d i t i n g  o p e r a t i o n s ,  t h e  fo l lowing  
hexadecimal c h a r a c t e r  codes cannoc be received by 
t h e  network a p p l i c a t i o n  program: 

00 ( t h e  ASCII c h a r a c t e r  NUL) 

7F ( t h e  ASCII c h a r a c t e r  DEL) 

The end-of-l ine c h a r a c t e r  c u r r e n t l y  de f ined  f o r  
t h e  dev ice  ( s e e  t h e  EL command i n  s e c t i o n  3 )  

d' 
t h e  end-of-block c h a r a c t e r  c u r r e n t l y  de f ined  
f o r  t h e  dev ice  ( s e e  t h e  EB command i n  s e c t i o n  3 )  

The fo l lowing  hexadecimal c h a r a c t e r  codes  cannot  be 
r ece ived ,  i f  e n t e r e d  a t  c e r t a i n  p o i n t s  i n  a message: 

11 ( t h e  ASCII c h a r a c t e r  DC1) i f  i t  fo l lows a n  
end-of-l ine o r  end-of-block c h a r a c t e r  and t h e  
TIP is  suppor t ing  ou tpu t  c o n t r o l  f o r  t h e  dev ice  
( s e e  t h e  Y o p t i o n  of t h e  OC command i n  s e c t i o , ~  
3 )  

13  ( t h e  ASCII c h a r a c t e r  DC3) i f  i t  fo l lows an  
J 

end-of-l ine o r  end-of-block c h a r a c t e r  and t h e  
TIP is  suppor t ing  ou tpu t  c o n t r o l  f o r  t h e  dev ice  
( s e e  t h e  Y o p t i o n  of t h e  OC command i n  s e c t i o n  
3 ) .  

13 ( t h e  ASCII c h a r a c t e r  DC3) i f  i t  fo l lows an  
end-of-l ine o r  end-of-block c h a r a c t e r  and t h e  
i n p u t  mechanism is  known t o  be a paper t ape  
r eade r  ( s e e  t h e  PT o p t i o n  of t h e  I N  command i n  
s e c t i o n  3 )  

02 ( t h e  ASCII c h a r a c t e r  STX), i f  e n t e r e d  a s  t h e  
f i r s t  c h a r a c t e r  of a message 

The user-break-1 and user-break-2 c h a r a c t e r  
codes  c u r r e n t l y  de f ined  f o r  t h e  t e rmina l ,  i f  
e n t e r e d  a s  t h e  on ly  c h a r a c t e r  i n  a message ( s e e  
t h e  B1 and 82  commands i n  s e c t i o n  3 )  

The abor t -output -b lock c h a r a c t e r  code c u r r e n t l y  
de f ined  f o r  t h e  t e r m i n a l ,  i f  e n t e r e d  a s  t h e  on ly  
c h a r a c t e r  i n  a message ( s e e  t h e  AB command i n  
s e c t i o n  3 )  

The network c o n t r o l  c h a r a c t e r  c u r r e n t l y  de f ined  
f o r  t h e  t e rmina l  when i t  fo l lows  a n  end-of-l ine 
o r  end-of-block c h a r a c t e r  o r  when i t  i s  used 
f o r  such purposes  a s  page t u r n i n g  ( s e e  t h e  CT 
command and t h e  Y o p t i o n  of t h e  PG command i n  
s e c t i o n  3 )  

The c u r r e n t l y  de f ined  cance l  input  c h a r a c t e r  i s  
always r ece ived  a t  t h e  end of t he  l o g i c a l  l i n e  i t  
c a n c e l s .  This  c h a r a c t e r  i s  not  d a t a .  d 



E d i t i n g  

e d i t i n g  t akes  precedence over  s p e c i a l  
e d i t i n g  o r  complete e d i t i n g .  When full-ASCII e d i t -  
ing  occu r s ,  a lmost  a l l  codes a r e  forwarded t o  t h e  
a p p l i c a t i o n  program a s  d a t a .  The network so f tware  
does not  perform a c t i o n s  a t  t h e  t e rmina l  when it 
r e c e i v e s  t h e  codes f o r  backspace ,  abor t -output -  
b lock,  cance l  i npu t  message, user-break-1, o r  user-  
break-2. These codes and the  end-of-l ine and end- 
of-block i n d i c a t o r  codes a r e  s e n t  u p l i n e  a s  d a t a .  

During f  ull-ASCII e d i t i n g  o p e r a t i o n s ,  t h e  fo l lowing  
hexadecimal c h a r a c t e r  codes cannot  be received by 
t h e  network a p p l i c a t i o n  program: 

00 ( t h e  ASCII c h a r a c t e r  NUL) i f  i t  occurs  a f t e r  
t h e  end-of-l ine o r  end-of-block i n d i c a t o r  

OA ( t h e  ASCII c h a r a c t e r  LF) i f  it occurs  a f t e r  
t he  end-of-l ine o r  end-of-block i n d i c a t o r  

7F ( t h e  ASCII c h a r a c t e r  DEL) i f  it occu r s  a f t e r  
t h e  end-of-l ine o r  end-of-block i n d i c a t o r  

The network c o n t r o l  c h a r a c t e r  c u r r e n t l y  de f ined  
f o r  t he  t e rmina l  i f  it occurs  a f t e r  t h e  end-of- 
l i n e  o r  end-of-block i n d i c a t o r  o r  when i t  i s  
used f o r  such purposes a s  page t u r n i n g  ( s e e  t h e  
CT command and the  Y o p t i o n  of t h e  PG command 
i n  s e c t i o n  3) 

11 ( t h e  ASCII c h a r a c t e r  DC1) i f  it occurs  a f t e r  
t h e  end-of-l ine o r  end-of-block i n d i c a t o r  and 
t h e  TIP i s  suppor t ing  ou tpu t  c o n t r o l  f o r  t h e  
dev ice  ( s e e  t h e  Y o p t i o n  of t h e  OC command i n  
s e c t i o n  3) 

13 ( t h e  ASCII c h a r a c t e r  DC3) i f  i t  occurs  a f t e r  
t he  end-of-l ine o r  end-of-block i n d i c a t o r  and 
the  TIP i s  suppor t ing  ou tpu t  c o n t r o l  f o r  t h e  
dev ice  o r  i s  e x p l i c i t l y  suppor t ing  paper t ape  
input  from t h e  dev ice  ( s e e  t h e  Y o p t i o n  of t h e  
OC command and t h e  PT o p t i o n  of t h e  I N  command 
in  s e c t i o n  3 ) .  

The c u r r e n t l y  de f ined  cance l  i n p u t  c h a r a c t e r  i s  
always received a s  t h e  l a s t  c h a r a c t e r  of t h e  l o g i c a l  
l i n e  i t  ended. This  c h a r a c t e r  is d a t a .  

Downline Character Sets 

The network p r o t o c o l  permi ts  t r ansmis s ion  from a  
network a p p l i c a t i o n  program of any c h a r a c t e r  code 
l e s s  than o r  equa l  t o  8 b i t s .  I f  t h e  a p p l i c a t i o n  
program uses  one of t h e  a p p l i c a t i o n  c h a r a c t e r  t ypes  
t h a t  permi ts  t r a n s m i t t i n g  an 8-bi t  code ( a p p l i c a t i o n  
c h a r a c t e r  t ypes  2  and 3 ) ,  it cannot  use  t h e  upper 
( e i g h t h )  b i t  f o r  d a t a  u n l e s s  i t  i s  t r a n s m i t t i n g  i n  
t r a n s p a r e n t  mode. 

I n  normalized mode, t h e  a p p l i c a t i o n  program can on ly  
use t h e  128 ASCII c h a r a c t e r s  de f ined  i n  appendix 
A. I f  t h e  a p p l i c a t i o n  program t r a n s m i t s  a  7 -b i t  
ASCII code,  it cannot use t he  upper ( e i g h t h )  b i t  
f o r  p a r i t y ;  t he  network ignores  t h e  e i g h t h  b i t  i n  
downline normalized mode d a t a .  

Receipt  of a  t r a n s m i t t e d  c h a r a c t e r  by t h e  dev ice  
depends on t h e  e d i t i n g  f u n c t i o n s  and c h a r a c t e r  
t r ans fo rma t ions  performed by t h e  TIP. I n  a d d i t i o n  
t o  c h a r a c t e r  codes a l t e r e d  du r ing  t h e  t r a n s l a t i o n  

and s u b s t i t u t i o n  o p e r a t i o n s  desc r ibed  e lsewhere  i n  
t h i s  s e c t i o n  and i n  appendix  A ,  t h e  hexadecimal 
c h a r a c t e r  code 1F ( t h e  ASCII c h a r a c t e r  US used a s  a  
downline b lock  end-of-l ine i n d i c a t o r )  cannot  be 
r ece ived  by a  dev ice  when t h e  a p p l i c a t i o n  program 
t r a n s m i t s  a  b lock  i n  normalized mode. 

Page Width and Page Length 

The a p p l i c a t i o n  program r e c e i v e s  a n  i n d i c a t i o n  of 
t h e  page width  and page l e n g t h  i n  e f f e c t  f o r  a  
dev ice  when connec t ion  w i t h  t h e  dev ice  f i r s t  occurs .  
The a p p l i c a t i o n  program o r  t h e  t e rmina l  u se r  can 
change t h e  page width  and page l e n g t h  i n  e f f e c t  f o r  
a  dev ice .  

The Terminal 1nter fac .e  Program uses  t h e  page l eng th  
de f ined  f o r  t h e  dev ice  t o  format p h y s i c a l  l i n e s  
i n t o  phys i ca l  pages o r  s c r e e n s  of o u t p u t .  The Ter- 
minal I n t e r f a c e  Program uses  t h e  page width  va lue  
t o  t ransform l o g i c a l  l i n e s  of downline d a t a  i n t o  
p h y s i c a l  l i n e s  of o u t p u t .  

For conso le  d e v i c e s  de f ined  a s  having hardcopy out-  
put mechanisms ( s e e  t.he PR o p t i o n  of t h e  OP command 
i n  s e c t i o n  3 ) ,  a  logj .ca l  l i n e  of downline d a t a  con- 
t a i n i n g  more c h a r a c t e r s  than t h e  page width  va lue  
pe rmi t s  i s  d iv ided  i n t o  s i n g l y  spaced phys i ca l  
l i n e s .  These phys i ca l  l i n e s  a r e  equa l  t o  o r  s h o r t e r  
than t h e  page width  i n  e f f e c t  and a r e  d i sp l ayed  
s u c c e s s i v e l y .  

For a l l  conso le  d e v i c e s ,  t h e  page width  i s  used a s  
p a r t  of t h e  l i ne -coun t ing  a lgo r i t hm t o  determine  
t h e  page l e n g t h .  Each l o g i c a l  l i n e  i s  examined t o  
determine  how many m u l t i p l e s  of t h e  page width  (how 
many phys i ca l  l i n e s )  i t  c o n t a i n s .  Each complete o r  
p a r t i a l  m u l t i p l e  coun t s  a s  one l i n e  when t h e  TIP 
determines  t h e  page l eng th .  

Line  count ing begins  a t  t h e  beginning of each down- 
l i n e  message. The 1.ine coun te r  i s  r e s e t  t o  zero  
each t ime t h e  page l e n g t h  of t h e  t e rmina l  i s  
reached,  each t ime any i n p u t  occu r s ,  o r  when page 
t u r n i n g  occurs  du r ing  page wa i t i ng  o p e r a t i o n .  Refer  
t o  t h e  PG, PW, and PL commands i n  s e c t i o n  3 .  

The p h y s i c a l  l i n e  width  of t h e  dev ice  might be 
sma l l e r  than t h e  page width  de f ined  f o r  t he  dev ice .  
When t h i s  happens,  t h e  e f f e c t  of sending a  l o g i c a l  
l i n e  of downline dal:a c o n t a i n i n g  more c h a r a c t e r s  
than t h e  p h y s i c a l  l i n e  width permi ts  depends on the  
t e rmina l  hardware. 

Format Effectors 

An a p p l i c a t i o n  program can c o n t r o l  t h e  p r e s e n t a t i o n  
of t h e  c h a r a c t e r s  w i t h i n  a  d a t a  b lock by i n d i c a t i n g  
t h a t  t h e  b lock  c o n t a i n s  format e f f e c t o r s .  I f  t h e  
a p p l i c a t i o n  program  chooses t o  do t h i s ,  t h e  f i r s t  
c h a r a c t e r  o f  each l o g i c a l  l i n e  w i th in  t h e  b lock 
becomes a  format e f f e c t o r .  Format e f f e c t o r  charac-  
t e r s  cause  p rede f ined  fo rma t t i ng  o p e r a t i o n s  when 
t h e  b lock  i s  d e l i v e r e d  t o  t h e  dev ice .  The network 
so f tware  d i s c a r d s  t h e s e  c h a r a c t e r s  a f t e r  i n t e r p r e -  
t a t i o n ;  t h e r e f o r e ,  t h e s e  c h a r a c t e r s  do no t  appear  
on t h e  i n t e r a c t i v e  t e rmina l  ou tpu t  dev ice .  

You must i nc lude  format e f f e c t o r  c h a r a c t e r s  when 
determining t h e  number of c h a r a c t e r s  comprising t h e  
b lock.  Format e f f e c t o r  c h a r a c t e r s  a r e  excluded from 
page width  ca l cu l a t io r i s .  



T a b l e s  2-2 and 2-3 d e s c r i b e  t h e  p r e d e f i n e d  opera-  i n  t h e  t a b l e s  i n  p l a c e  of  t h e  d i s c a r d e d  format  e f -  
t i o n s  produced by e a c h  format  e f f e c t o r  c h a r a c t e r  o f  f e c t o r  c h a r a c t e r  code .  The i n s e r t e d  t e r m i n a l  c o d e s  
e a c h  t e r m i n a l  c l a s s .  The Termina l  I n t e r f a c e  Program a r e  t h o s e  of  c h a r a c t e r s  i n  t h e  ASCII s e t  d e s c r i b e d  
per forms  t h e  p r e d e f i n e d  f o r m a t  e f f e c t o r  o p e r a t i o n  i n  a p p e n d i x  A ,  w i t h  t h e  e x c e p t i o n  t h a t  NL i n d i c a t e s  
by i n s e r t i n g  t h e  codes  f o r  t h e  c h a r a c t e r s  i n d i c a t e d  t h e  t e r m i n a l - d e f ~ n e d  new-line code  sequence .  

TABLE 2-2. FORMAT EFFECTOR OPERATIONS FOR ASYNCHRONOUS AND X.25 CONSOLES 

Termina l  
Class 

1 

2  

Format 
Effector  

b l a n k  

0 

- 

+ 

* 

1 

3 

/ 

Any o t h e r  
ASCII 
c h a r a c t e r  

b l a n k  

0 

- 

+ 

* 

1 

G e n e r a l  P h y s i c a l  O p e r a t i o n  

Space 1 l i n e  b e f o r e  o u t p u t .  

Space 2  l i n e s  b e f o r e  o u t p u t .  

Space 3 l i n e s  b e f o r e  o u t p u t .  

P o s i t i o n  t o  s t a r t  of  c u r r e n t  
l i n e  b e f o r e  o u t p u t .  

P o s i t i o n  t o  t o p  of  form o r  
home c u r s o r  b e f o r e  o u t p u t .  

P o s i t i o n  t o  t o p  o f  form o r  
home c u r s o r  and c l e a r  s c r e e n  
b e f o r e  o u t p u t .  

Do n o t  change p o s i t i o n  b e f o r e  
o u t p u t .  

Space 1 l i n e  a f t e r  o u t p u t .  

P o s i t i o n  t o  s t a r t  o f  c u r r e n t  
l i n e  a f t e r  o u t p u t .  

Space 1 l i n e  b e f o r e  o u t p u t .  

Space  1 l i n e  b e f o r e  o u t p u t .  

Space  2  l i n e s  b e f o r e  o u t p u t .  

Space 3  l i n e s  b e f o r e  o u t p u t .  

P o s i t i o n  t o  s t a r t  of  c u r r e n t  
l i n e  b e f o r e  o u t p u t .  

P o s i t i o n  t o  t o p  of  form o r  
home c u r s o r  b e f o r e  o u t p u t .  

P o s i t i o n  t o  t o p  of form o r  
home c u r s o r  and c l e a r  s c r e e n  
b e f o r e  o u t p u t .  

Is Infinite Page 
Length  D e c l a r e d ?  

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Y e s  

No 

Yes 

No 

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Does Output  
Fol low P r e v i o u s  

I n p u t  

Yes 
No 

Yes 
No 

Yes 
No 

Yes o r  No 

Yes 
No 

Yes o r  No 

Yes 
No 

Yes o r  No 

Yes o r  No 

Yes o r  No 

Yes o r  No 

Yes 
No 

Yes 
No 

Yes 
No 

Yes 
No 

Y e s  o r  No 

Yes o r  No 

Yes o r  No 

Code S u b s t i t u t e d  o n  
Output  ~ e c h a n i s m t  

D ~ ~ ~ ~ ~ ~ r o r  

CR 
CR, LF 

CR, LF 
CR, 2LF 

CR, 2LF 
CR, 3LF 

CR 

CR, 5LF 
CR, 6LF 

P a p e r  Tape 

CR 
CR, LF 

CR, LF 
CR, 2LF 

CR, 2LF 
CR, 3LF 

CR 

CR, 5LF 
CR, 6LF 

C a l c u l a t e d  by TIP 

CR, LF 
CR, 6LF 

CR, 5LF 
CR, 6LF 

C a l c u l a t e d  

None 

CR, LF 

CR 

CR 
CR, LF 

CR 
CR, LF 

CR, LF 
CR, 2LF 

CR, 2LF 
CR, 3LF 

CR 

EM 

EM, CAN 

by TIP 

None 

CR,LF, 
DC3, 
2NUL 

CR, 
DC3, 
2NUL 

CR 
CR, LF 

CR 
CR, LF 

CR, LF 
CR, 2LF 

CR, 2LF 
CR, 3LF 

CR 

EM 

EM, CAN 



TABLE 2-2. FORMAT EFFECTOR OPERATIONS FOR ASYNCHRONOUS AND X.25 CONSOLES (Contd) 



TABLE 2-2. FORMAT EFFECTOR OPERATIONS FOR ASYNCHRONOUS AND X.25 CONSOLES (Contd)  

G e n e r a l  P h y s i c a l  O p e r a t i o n  

Space 1 l i n e  b e f o r e  o u t p u t .  

Space 2  l i n e s  b e f o r e  o u t p u t .  

Space 3  l i n e s  b e f o r e  o u t p u t .  

P o s i t i o n  t o  s t a r t  o f  c u r r e n t  
l i n e  b e f o r e  o u t p u t .  

P o s i t i o n  t o  t o p  of  form o r  
home c u r s o r  b e f o r e  o u t p u t .  

P o s i t i o n  t o  t o p  of  form o r  
home c u r s o r  and c l e a r  s c r e e n  
b e f o r e  o u t p u t .  

Do n o t  change p o s i t i o n  b e f o r e  
o u t p u t .  

Space 1 l i n e  a f t e r  o u t p u t .  

P o s i t i o n  t o  s t a r t  of  c u r r e n t  
l i n e  a f t e r  o u t p u t .  

Space 1 l i n e  b e f o r e  o u t p u t .  

Space 1 l i n e  b e f o r e  o u t p u t .  

Space 2  l i n e s  b e f o r e  o u t p u t .  

Space 3 l i n e s  b e f o r e  o u t p u t .  

P o s i t i o n  t o  s t a r t  of  c u r r e n t  
l i n e  b e f o r e  o u t p u t .  

P o s i t i o n  t o  t o p  of  form o r  
home c u r s o r  b e f o r e  o u t p u t .  

P o s i t i o n  t o  t o p  of  form o r  
home c u r s o r  and c l e a r  s c r e e n  
b e f o r e  o u t p u t .  

Do n o t  change p o s i t i o n  b e f o r e  
o u t p u t .  

Space 1 l i n e  a f t e r  o u t p u t .  

P o s i t i o n  t o  s t a r t  of  c u r r e n t  
l i n e  a f t e r  o u t p u t .  

Termina l  
C l a s s  

5 

6 

mfinite Page 
Length  D e c l a r e d ?  

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Format 
E f f e c t o r  

b l a n k  

0 

- 

+ 

* 

1 

, 

1 

Any o t h e r  
ASCII 
c h a r a c t e r  

b l a n k  

0 

- 

+ 

* 

1 

/ 

Does Output  
Fol low P r e v i o u s  

I n p u t  

Yes 
No 

Yes 
No 

Yes 
No 

Yes o r  No 

Yes o r  No 

Yes o r  No 

Yes o r  NO 

Yes o r  No 

Yes o r  No 

Yes 
No 

Yes o r  No 

Yes 
No 

Yes 
No 

Yes o r  No 

Yes o r  No 

Yes o r  No 

Yes o r  No 

Yes o r  No 

Yes o r  No 

Code 
Output  

D i s p l a y  o r  
P r i n t e r  

None 
LF 

LF 
2LF 

2LF 
3LF 

ESC, G 

ESC, H  

ESC, R  

None 

LF 

ESC, G  

None 
LF 

CR 

CR 
2CR 

2  CR 
3CR 

None 

DC 2  

FS 

None 

CR 

None 

S u b s t i t u t e d  on  
~ e c h a n i s m t  

P a p e r  Tape 

None 
LF 

LF 
2LF 

2LF 
3LF 

ESC, G 

ESC, H 

ESC, R  

None 

LF , 
DC3, 
2NUL 

ESC, G ,  
DC3, 
2NUL 

None 
LF 

CR 

CR 
LCR 

2CR 
3CR 

None 

DC2 

F  S  

None 

CR, 
DC3, 
2NUL 

DC3, 
ZNUL 



TABLE 2-2. FORMAT EFFECTOR OPERATIONS FOR ASYNCHRONOUS AND X.25 CONSOLES (Contd)  

G e n e r a l  P h y s i c a l  O p e r a t i o n  

Space 1  l i n e  b e f o r e  o u t p u t .  

- - 

Is Infinite Page 
Length  D e c l a r e d ?  

Does n o t  m a t t e r  

Termina l  
C l a s s  

6 
(Contd)  

Format 
E f f e c t o r  

Any o t h e r  
ASCII 
c h a r a c t e r  

7 

8 

Does Output  
Previous 

I n p u t  

Yes o r  No 

- 
b l a n k  

0 

- 

+ 

* 

1 

9 

/ 

Any o t h e r  
ASCII 
c h a r a c t e r  

b l a n k  

0 

- 

+ 

* 

1 

Code 
Output  

D i s p l a y  o r  
P r i n t e r  

CR 

Space 1 l i n e  b e f o r e  o u t p u t .  

Space 2 l i n e s  b e f o r e  o u t p u t .  

Space 3  l i n e s  b e f o r e  o u t p u t .  

P o s i t i o n  t o  s t a r t  of  c u r r e n t  
l i n e  b e f o r e  o u t p u t .  

P o s i t i o n  t o  t o p  of  form o r  
home c u r s o r  b e f o r e  o u t p u t .  

P o s i t i o n  t o  t o p  of  form o r  
home c u r s o r  and c l e a r  s c r e e n  
b e f o r e  o u t p u t ;  d e l a y  100 
m i l l i s e c e n d s  b e f o r e  f u r t h e r  
o u t p u t .  

Do n o t  change  p o s i t i o n  b e f o r e  
o u t p u t .  

Space 1  l i n e  a f t e r  o u t p u t .  

P o s i t i o n  t o  s t a r t  of  c u r r e n t  
l i n e  a f t e r  o u t p u t .  

Space 1  l i n e  b e f o r e  o u t p u t .  

Space 1 l i n e  b e f o r e  o u t p u t .  

Space 2  l i n e s  b e f o r e  o u t p u t .  

Space 3  l i n e s  b e f o r e  o u t p u t .  

P o s i t i o n  t o  s t a r t  of  c u r r e n t  
l i n e  b e f o r e  o u t p u t .  

P o s i t i o n  t o  t o p  of  form o r  
home c u r s o r  b e f o r e  o u t p u t .  

P o s i t i o n  t o  t o p  o f  form o r  
home c u r s o r  and c l e a r  s c r e e n  
b e f o r e  o u t p u t ;  d e l a y  1  second  
b e f o r e  f u r t h e r  o u t p u t .  

Do n o t  change p o s i t i o n  b e f o r e  
o u t p u t .  

S u b s t i t u t e d  o n  
~ e c h a n i s m t  

P a p e r  Tape 

CR 

CR 
CR,LF 

CR, LF 
CR, 2LF 

CR, 2LF 
CR, 3LF 

CR 

EM 

EM, CAN 

None 

CR, LF 

CR 

CR 
CR, LF 

CR 
CR, LF 

CR, LF 
CR, 2LF 

CR, 2LF 
CR, 3LF 

CR 

ESC, FF 

ESC, FF 

None 

CR 
CR, LF 

CR, LF 
CR, 2LF 

CR, 2LF 
CR, 3LF 

CR 

EM 

EM, CAN 

None 

CR, LF 
DC3, 
2NUL 

CR, 
DC3, 
2NUL 

CR 
CR, LF 

CR 
CR, LF 

CR, LF 
CR, 2LF 

CR, 2LF 
CR, 3LF 

CR 

ESC, FF 

ESC, FF 

None 

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Does n o t  matter 

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Does n o t  m a t t e r  

Yes 
No 

Yes 
No 

Yes 
No 

Yes o r  No 

Yes o r  No 

Yes o r  No 

Yes o r  No 

Yes o r  No 

Yes o r  No 

Yes 
No 

Yes 
No 

Yes 
No 

Yes 
No 

Yes o r  No 

Yes o r  No 

Yes o r  No 

Yes o r  No 



TABLE 2-2. FORMAT EFFECTOR OPERATIONS FOR ASYNCHRONOUS AND X.25 CONSOLES (Contd) 

TABLE 2-3. FORMAT EFFECTOR OPERATIONS FOR SYNCHRONOUS CONSOLES 

t ~ a p e r  t a p e  column does  no t  app ly  t o  X.25 d e v i c e s .  

t t x . 2 5  d e v i c e s  cannot  be long t o  t e r m i n a l  c l a s s  4 .  

Is Infinite Page 
Length  Dec l a r ed?  

Does no t  m a t t e r  

Does no t  m a t t e r  

Does n o t  m a t t e r  

Genera l  P h y s i c a l  Ope ra t i on  

Space 1 l i n e  a f t e r  o u t p u t .  

P o s i t i o n  t o  s t a r t  of  c u r r e n t  
l i n e  a f t e r  o u t p u t .  

Space 1 l i n e  b e f o r e  o u t p u t .  

Terminal  
C l a s s  

8 
(Contd)  

Terminal  C l a s s  

9 
and 
14 

- 
10 
t h r u  
13 
and 
15 

16 
and 
17 

Format 
E f f e c t o r  

/ 

Any o t h e r  
ASCII 
c h a r a c t e r  

Does Output 
Fol low previous 

Inpu t  

Yes o r  No 

Yes o r  No 

Yes 
No 

 NO d i r e c t  cor respondence  t o  code s u b s t i t u t e d  on o u t p u t  d e v i c e  can  be made. Code used f o r  
implementa t ion  depends on placement of message b locks  w i t h i n  a  t r a n s m i s s i o n .  

Format E f f e c t o r  

0  

- 

Any o t h e r  ASCII c h a r a c t e r  

b l ank  

0 

- 

* 

1 

Any o t h e r  ASCII c h a r a c t e r  

Any ASCII c h a r a c t e r  

Code S u b s t i t u t e d  on 
Output  ~ e c h a n i s m t  

Gene ra l  P h y s i c a l  

Before  Output  

Space 1 l i n e .  

Space 2  l i n e s .  

None. 

None. 

Space 1 l i n e .  

Space 2  l i n e s .  

P o s i t i o n  t o  t o p  of form 
o r  home c u r s o r .  

P o s i t i o n  t o  t o p  of form 
o r  home c u r s o r  and c l e a r  
s c r e e n .  

None. 

Before  t h e  f i r s t  l i n e  of  
t h e  message ,  g e n e r a t e  
t h e  p r e f i x  t e x t  

***CON SOLE MESSAGE 

Before  t h e  subsequent  
l i n e s  of t h e  message ,  
do n o t h i n g .  

D ~ ~ ~ $ ~ r O r  

CR, LF 

CR 

CR 
CR, LF 

~ ~ e r a t i o n t  

A f t e r  Output 

Space 1 l i n e .  

Space 1 l i n e .  

Space 1 l i n e .  

Space 1 l i n e .  

Space 1 l i n e .  

Space 1 l i n e .  

Space 1 l i n e .  

Space 1 l i n e .  

Space 1 l i n e .  

Space 1 l i n e .  

Space 1 l i n e .  

Pape r  Tape 

CR, LF, 
DC3, 
2NUL 

CR, 
DC3, 
ZNUL 

CR 
CR, LF 



Numbers preceding codes i n d i c a t e  t he  number of t imes  
t h e  codes a r e  repeated  i n  t h e  i n s e r t e d  sequence.  
Each l i n e  ou tpu t  t o  a  console  i n  t e rmina l  c l a s s e s  9 
through 17 l eaves  t h e  c u r s o r  pos i t i oned  a t  t h e  
beginning of t h e  next phys i ca l  l i n e .  P roces s ing  of 
t h e  next l i n e  t akes  t h i s  i n t o  account .  

The format e f f e c t o r  c h a r a c t e r s  f o r  c l e a r  s c r e e n  and 
home c u r s o r  o p e r a t i o n s  (* and 1 )  r ece ive  s p e c i a l  
t rea tment  by t h e  Terminal I n t e r f a c e  Program when i t  
i s  performing a  page wa i t  f u n c t i o n  f o r  t h e  t e rmina l .  
(See t h e  PG command i n  s e c t i o n  3 . )  I f  t he se  char-  
a c t e r s  a r e  encountered when t h e  TIP has  ou tpu t  on ly  
p a r t  of a  page, t he  TIP pauses  f o r  t e rmina l  ope ra to r  
acknowledgment of t he  p a r t i a l  page. When acknowl- 
edgment occu r s ,  t he  format e f f e c t o r  f u n c t i o n s  a r e  
performed and ou tpu t  con t inues  au toma t i ca l ly .  Th i s  
pause occurs  w i thou t  a p p l i c a t i o n  program a c t i o n  o r  
knowledge. 

I f  t he  a p p l i c a t i o n  program does not  i n d i c a t e  t h e  
e x i s t e n c e  of format e f f e c t o r s ,  t h e  f i r s t  c h a r a c t e r  
of each l o g i c a l  l i n e  does not a c t  a s  a  format e f -  
f e c t o r .  These c h a r a c t e r s  a r e  ou tpu t  normally but  
a r e  preceded by t h e  c h a r a c t e r  codes neces sa ry  t o  
space one l i n e  be fo re  ou tpu t .  These d e f a u l t  l i n e -  
spacing codes a r e  t he  ones s u b s t i t u t e d  when a  b lank 
i s  used a s  a format e f f e c t o r .  

The a p p l i c a t i o n  program s e t s  a  f i e l d  i n  t h e  downline 
b lock 's  header word t o  i n d i c a t e  whether t h e  b lock 
c o n t a i n s  format e f f e c t o r s .  This  i n d i c a t i o n ,  how- 
e v e r ,  has no e f f e c t  on t h e  use of format c o n t r o l  
c h a r a c t e r s  w i t h i n  l o g i c a l  l i n e s  of t h e  block. Table 
2-4 l i s t s  t he  code s u b s t i t u t i o n s  performed f o r  em- 
bedded c o n t r o l  c h a r a c t e r s  du r ing  ou tpu t  t o  a  dev ice  
i n  each t e rmina l  c l a s s .  Th i s  t a b l e  u ses  t h e  same 
c h a r a c t e r  r e p r e s e n t a t i o n  convent ion  a s  t a b l e s  2-2 
and 2-3, w i th  t h e  fo l lowing  e x c e p t i o n s :  t h e  
hexadecimal t e rmina l  codes a r e  shown f o r  m u l t i p l e  
ASCII c h a r a c t e r  sequences o r  f o r  non-ASCII c h a r a c t e r  
sequences.  

Transparent Mode Operation 

Blocks exchanged between an a p p l i c a t i o n  program and 
a  conso le  dev ice  i n  t r a n s p a r e n t  mode do not  use most 
of the  f e a t u r e s  of t he  i n t e r a c t i v e  v i r t u a l  terminal.  
i n t e r f a c e :  

No inpu t  e d i t i n g  occu r s .  

No code convers ion occurs .  

No format e f f e c t o r  t r ans fo rma t ions  a r e  performed 
f o r  downline b locks .  

No page width  o p e r a t i o n s  a r e  performed t o  pre- 
s e rve  phys i ca l  l i n e  boundar ies .  

Page w a i t i n g  occu r s  on ly  a t  t h e  end of a  down- 
Line message. 

Transparent  mode o p e r a t i o n  is s e p a r a t e l y  s e l e c t e d  
f o r  input  and ou tpu t .  E i t h e r  t h e  t e rmina l  o p e r a t o r  
o r  t he  a p p l i c a t i o n  program can s t a r t  t r a n s p a r e n t  
mode i n p u t ,  us ing t h e  I N  command desc r ibed  i n  sec-  
t i o n  3 .  Only t h e  a p p l i c a t i o n  program can s t a r t  
t r a n s p a r e n t  mode ou tpu t .  

Data b locks  inpu t  i n  t r a n s p a r e n t  mode have a  f i e l d  
s e t  i n  t h e i r  a s s o c i a t e d  header  word t o  i n d i c a t e  t h i s  
cond i t i on .  Output b locks  r e q u i r e  t h e  same f i e l d  t o  
be s e t .  

Transparent  mode d a t a  exchanged wi th  t e rmina l  de- 
v i c e s  can occupy up t o  8  b i t s  of an  8 -b i t  b y t e ,  
r e p r e s e n t i n g  up t o  256 d i s t i n c t  c h a r a c t e r  codes of 
dev ice  i n s t r u c t i o n s .  Codes longer  than 8  b i t s  can- 
no t  be exchanged; d a t a  packed i n  12-bit  b y t e s  by an  
a p p l i c a t i o n  program o r  a  t e rmina l  dev ice  i s  t run-  
ca t ed  t o  8  b i t s  by t h e  network so f tware .  

HASP t e r m i n a l s  ( t e r m i n a l  c l a s s e s  9 and 14) and 
bisynchronous t e r m i n a l s  ( t e r m i n a l  c l a s s e s  16 and 17)  
cannot  t r ansmi t  o r  r ece ive  such b locks .  A l l  o t h e r  
t e r m i n a l s  can ,  a l t hough  mode 4 t e r m i n a l s  ( t e r m i n a l  
c l a s s e s  10 through 13 and 15)  r e q u i r e  t he  s p e c i a l  
t r ea tmen t  desc r ibed  below. 

During t r a n s p a r e n t  mode o p e r a t i o n ,  t h e  a p p l i c a t i o n  
program i s  r e s p o n s i b l e  f o r  a l l  d a t a  fo rma t t i ng  and 
t e rmina l  c o n t r o l .  For mode 4  t e r m i n a l s ,  t h i s  means 
t h a t  t h e  Terminal  I n t e r f a c e  Program does no t  blank- 
f i l l  t h e  c u r r e n t  l i n e  and unlock t h e  keyboard be fo re  
i n p u t  can be  performed but  does add o r  remove t h e  
l i n e  t r ansmis s ion  p o r t i o n  of t h e  p ro toco l  envelope 
t o  o r  from a l l  message t e x t  exchanged wi th  t h e  t e r -  
minal .  

Two mutual ly  e x c l u s i v e  forms of t r a n s p a r e n t  mode 
inpu t  can be  s e l e c t e d .  The network a d m i n i s t r a t o r  
can make t h i s  s e l e c t i o n  when t h e  dev ice  i s  de f ined  
i n  t h e  network c o n f i g u r a t i o n  f i l e ,  o r  t he  app l i ca -  
t i o n  program o r  t h e  t e rmina l  o p e r a t o r  can make i t  
wh i l e  t h e  dev ice  i s  a c t i v e .  The two forms a r e :  

S i n g l e  message 

Mul t ip l e  message (analogous  t o  b lock mode 
o p e r a t i o n )  

Single-Message Inpu t  

For single-message i n p u t ,  one o r  more t r a n s p a r e n t  
mode input  d e l i m i t e r s  a r e  s p e c i f i e d ,  u s ing  t h e  DL 
command o p t i o n s  desc r ibed  i n  s e c t i o n  3. For 
single-message i n p u t ,  a message ends when t r ans -  
pa ren t  mode inpu t  ends.  Transparent  mode messages 
need n o t  be  e q u i v a l e n t  t o  normalized mode l o g i c a l  
Lines.  

Single-message t r a n s p a r e n t  mode input  ends when t h e  
Terminal I n t e r f a c e  Program encoun te r s  one of t he  
mode d e l i m i t e r  c o n d i t i o n s .  The d e l i m i t e r  condi- 
t i o n s  a r e :  

Occurrence of a  s p e c i f i c  c h a r a c t e r  code i n  t h e  
input  

Occurrence of a  s p e c i f i c  number of c h a r a c t e r  
by te s  i n  t h e  i n p u t  

Occurrence of a  200- t o  400-mill isecond t imeout 
i n  t h e  i n p u t  



TABLE 2-4. EMBEDDED FORMAT CONTROL OPERATIONS FOR CONSOLES 

Termina l  C l a s s  

1  and 2 
7 and 8 

4  

5 

6 

9 
and 
14 

10 
t h r u  
13 
and 
15 

16 

17 

Format C o n t r o l  
C h a r a c t e r  

LF 

CR 

LF 

CR 

LF 

CR 

LF 

CR 

LF 

CR 

LF 

CR 

LF 

CR 

LF 

CR 

Genera l  P h y s i c a l  O p e r a t i o n  

Space 1  l i n e  b e f o r e  n e x t  c h a r -  
a c t e r  o u t p u t .  

P o s i t i o n  t o  s t a r t  of  c u r r e n t  
l i n e  b e f o r e  n e x t  c h a r a c t e r  
o u t p u t .  

Space 1  l i n e  b e f o r e  n e x t  c h a r -  
a c t e r  o u t p u t .  

P o s i t i o n  t o  s t a r t  o f  n e x t  l i n e  
b e f o r e  n e x t  c h a r a c t e r  o u t p u t .  

Space 1 l i n e  b e f o r e  n e x t  c h a r -  
a c t e r  o u t p u t .  

P o s i t i o n  t o  s t a r t  of  c u r r e n t  
l i n e  b e f o r e  n e x t  c h a r a c t e r  
o u t p u t .  

Space 1  l i n e  b e f o r e  n e x t  c h a r -  
a c t e r  o u t p u t .  

P o s i t i o n  t o  s t a r t  of c u r r e n t  
l i n e  b e f o r e  n e x t  c h a r a c t e r  
o u t p u t .  

Space 1  l i n e  b e f o r e  n e x t  c h a r -  
a c t e r  o u t p u t .  

P o s i t i o n  t o  s t a r t  of  n e x t  l i n e  
b e f o r e  n e x t  c h a r a c t e r  o u t p u t .  

Space 1 l i n e  b e f o r e  n e x t  c h a r -  
a c t e r  o u t p u t .  

P o s i t i o n  t o  s t a r t  of  n e x t  l i n e  
l i n e  b e f o r e  n e x t  c h a r a c t e r  
o u t p u t .  

Space 1 l i n e  b e f o r e  n e x t  c h a r -  
a c t e r  o u t p u t .  

P o s i t i o n  t o  s t a r t  of  n e x t  Line 
b e f o r e  n e x t  c h a r a c t e r  o u t p u t .  

Space 1 l i n e  b e f o r e  n e x t  c h a r -  
a c t e r  o u t p u t .  

P o s i t i o n  t o  s t a r t  of  n e x t  l i n e  
b e f o r e  n e x t  c h a r a c t e r  o u t p u t .  

Code S u b s t i t u t e d  on Output  Mechanism 

LF 

CR 

LF 

NL 

ESC, B 

ESC, G 

None 

CR 

None 

None 

None 

IB, 41 (ASCII);  31,  4 1  ( E x t e r n a l  BCD) 

None 

10, I F  

None 

10,  1E 



Multiple-Message Input  P a r i t y  P r o c e s s i n g  

For multiple-message i n p u t ,  t h e  a p p l i c a t i o n  program 
o r  t h e  t e rmina l  u se r  d e f i n e s  one o r  two inpu t  
message-£ orwarding s i g n a l s  ( e q u i v a l e n t  t o  a  normal- 
i zed  mode end-of-l ine i n d i c a t o r )  and one o r  two 
t r a n s p a r e n t  mode inpu t  d e l i m i t e r s .  Each message 
ends a t  a  message-forwarding s i g n a l ;  t h e  l a s t  mes- 
sage  ends when t r a n s p a r e n t  i npu t  mode ends.  The 
message-forwarding s i g n a l  and mode d e l i m i t e r s  a r e  
s p e c i f i e d  us ing t h e  XL command o p t i o n s  i n  s e c t i o n  3 .  

The p o s s i b l e  message-forwarding s i g n a l s  a r e :  

Occurrence of a  s p e c i f i c  c h a r a c t e r  code i n  t h e  
input  

Occurrence of a  s p e c i f i c  number of c h a r a c t e r  
by te s  i n  t he  i npu t  

The t r a n s p a r e n t  mode d e l i m i t e r s  a r e :  

Two consecu t ive  occu r rences  of a  s p e c i f i c  char- 
a c t e r  code ( t h e  message-forwarding s i g n a l )  

A sequence of two c h a r a c t e r  codes ( a  message- 
forwarding code fo l lowed by a  t r a n s p a r e n t  mode 
d e l i m i t e r  code) 

Occurrence of a  200- t o  400-mill isecond t imeout 
i n  t he  i npu t  

Upline Message Blocks 

A t r a n s p a r e n t  mode inpu t  b lock is assembled each 
time the  network b lock s i z e  i s  reached o r  t h e  Ter- 
minal  I n t e r f a c e  Program encoun te r s  a  message- 
forwarding s i g n a l .  The l a s t  b lock i n  t h e  Last 
message i s  assembled when t h e  d e l i m i t e r  c o n d i t i o n  
i s  encountered .  I f  t h e  message-forwarding s i g n a l  
i s  a  s p e c i f i c  c h a r a c t e r  code,  t h e  TIP removes t h a t  
code from t h e  c h a r a c t e r  s t ream be fo re  assembling 
t h e  l a s t  block. 

In t r a n s p a r e n t  mode, t h e  concept of a  l o g i c a l  Line 
i s  not  meaningful t o  t h e  network sof tware .  Both t h e  
end-of-l ine and end-of-block i n d i c a t o r s  a r e  d a t a  
w i t h i n  a  t r a n s p a r e n t  message. 

Transparent  Mode Output 

Transparent  mode o u t p u t  d a t a  can  be d iv ided  
a r b i t r a r i l y  i n t o  b locks  and messages,  provided t h e  
r e s t r i c t i o n s  on network b lock s i z e  a r e  met. A 
t r a n s p a r e n t  mode downline b lock  ends when t h e  l a s t  
c h a r a c t e r  i t  c o n t a i n s  i s  t r a n s f e r r e d  t o  t h e  network 
(de f ined  by t h e  t l c  f i e l d  i n  t h e  b lock heade r ,  
de sc r ibed  l a t e r  i n  t h i s  s e c t i o n ) .  

I f  t he  TIP i s  performing page-wait o p e r a t i o n s  f o r  
t h e  t e rmina l  du r ing  t r a n s p a r e n t  mode o p e r a t i o n ,  
ou tpu t  s t o p s  t o  wa i t  f o r  t e rmina l  o p e r a t o r  acknowl- 
edgment a t  t he  end of each message. The au toma t i c  
i npu t  f e a t u r e  can be  used wi th  t h e  l a s t  b lock  of a  
t r a n s p a r e n t  mode o u t p u t  message. 

Actual t e rmina l  codes a r e  r i g h t - j u s t i f i e d  wi th  ze ro  
f i l l  w i t h i n  t h e  8 - b i t  c h a r a c t e r  p o r t i o n  of t he  i n p u t  
o r  ou tpu t  by te .  The codes con ta ined  i n  t h e  i npu t  
o r  ou tpu t  b y t e s  depend on t h e  p a r i t y  o p t i o n  dec l a r -  
ed f o r  t he  t e rmina l .  

The a c t u a l  t e rmina l  code p a r i t y  b i t  can  be used f o r  
meaningful code on ly  i f  no p a r i t y  i s  dec l a red  ( s e e  
t h e  N o p t i o n  of t h e  PA command i n  s e c t i o n  3 ) .  
Otherwise ,  t h e  p a r i t y  b i t  is ze ro  i n  i n p u t  b locks  
and s e t  by t h e  Terminal I n t e r f a c e  Program on ou tpu t .  

For example: 

I f  t h e  t e rmina l  u ses  a  7-bi t  code such a s  ASCII, 
w i th  t h e  e i g h t h  b i t  a s  a  p a r i t y  b i t ,  t h e  s e t -  
t i n g  of t h e  e i g h t h  b i t  is  determined by t h e  
p a r i t y  o p t i o n  s e l e c t e d  f o r  t h e  t e rmina l .  I f  
ze ro  p a r i t y  i s  d e c l a r e d ,  t h e  e i g h t h  b i t  i s  
always zero  on inpu t  and ou tpu t .  I f  odd o r  even 
p a r i t y  is  d e c l a r e d ,  t h e  e i g h t h  b i t  v a r i e s  on 
inpu t  and ou tpu t  t o  s a t i s f y  t he  c h a r a c t e r  p a r i t y  
requirement .  I f  no p a r i t y  i s  d e c l a r e d ,  t h e  
e i g h t h  b i t  i s  t r e a t e d  a s  p a r t  of t h e  c h a r a c t e r  
d a t a  and is not changed du r ing  inpu t  o r  ou tpu t .  

I f  t h e  t e rmina l  u ses  a  6 -b i t  code ,  w i th  t h e  
seventh  b i t  a s  a  p a r i t y  b i t ,  t h e  s e t t i n g  of t he  
seventh  b i t  i s  determined by t h e  p a r i t y  op t ion  
s e l e c t e d  f o r  t h e  t e rmina l .  I f  ze ro  p a r i t y  i s  
d e c l a r e d ,  t h e  s even th  b i t  is  always zero  on 
inpu t  and ou tpu t .  I f  odd o r  even p a r i t y  is  
d e c l a r e d ,  t h e  s even th  b i t  v a r i e s  on inpu t  and 
ou tpu t  t o  s a t i s f y  t h e  c h a r a c t e r  p a r i t y  r equ i r e -  
ment. I f  no p a r i t y  i s  d e c l a r e d ,  t h e  seventh  
b i t  is t r e a t e d  a s  p a r t  of t h e  c h a r a c t e r  d a t a  
and i s  no t  changed du r ing  inpu t  o r  o u t p u t .  

APPLICATION CHARACTER TYPES 

Blocks always c o n t a i n  c h a r a c t e r  by te s .  These char-  
a c t e r  b y t e s  can be  of s e v e r a l  l e n g t h s  and can be  
packed wi th in  b y t e s  of s e v e r a l  s i z e s .  Each permit-  
ted  combination of c h a r a c t e r  by te  l eng th  and pack~ l ig  
b y t e  s i z e  is c a l l e d  an  a p p l i c a t i o n  c h a r a c t e r  type.  
There a r e  s e v e r a l  a p p l i c a t i o n  c h a r a c t e r  types  sup- 
por ted  by t h e  r e l e a s e d  v e r s i o n  of t h e  so f tware :  

One 60-bit  c h a r a c t e r  by te  pe r  60-bi t  word 

One 8 -b i t  c h a r a c t e r  byte  per 8 -b i t  b y t e  

One 8 -b i t  c h a r a c t e r  by te  per 12-bi t  by t e  

One 6-bi t  d i s p l a y  code c h a r a c t e r  by te  per  6-bi t  
b y t e  

Blocks t r a n s m i t t e d  through a  network p roces s ing  
u n i t  always c o n s i s t  of 8 -b i t  c h a r a c t e r s  i n  8 -b i t  
by t e s .  An a p p l i c a t i o n  program can use b locks  of 
t h i s  a p p l i c a t i o n  c h a r a c t e r  t ype ,  o r  have NAM conve r t  
b locks  t o  o r  from i t  so t h a t  t h e  a p p l i c a t i o n  pro- 
gram can use  one of t h e  remaining two a p p l i c a t i o n  
c h a r a c t e r  t ypes .  Block convers ion c o n s i s t s  of by te  
mapping and c h a r a c t e r  code convers ion.  



For a  downline network d a t a  b lock,  NAM: 

Performs no mapping o r  c h a r a c t e r  code convers ion 
on 60-bit  c h a r a c t e r  by te s .  

Performs no mapping o r  c h a r a c t e r  code convers ion 
on 8 -b i t  c h a r a c t e r s  i n  8 -b i t  by t e s ;  t h e  p a r i t y  
s e t t i n g  of t h e  r ece iv ing  dev ice  might cause  t h e  
upper o r  e i g h t h  b i t  ( b i t  7 )  of t h e  by te  t o  be 
s e t .  

Performs no c h a r a c t e r  code convers ion on 12-bi t  
by t e s  but  maps t h e  8 -b i t  c h a r a c t e r  t o  an  8 -b i t  
byte  by d i s c a r d i n g  t h e  l e f tmos t  fou r  b i t s  of 
t h e  12; t he  p a r i t y  s e t t i n g  of t h e  r ece iv ing  
dev ice  might cause  the  upper o r  e i g h t h  b i t  ( b i t  
7 )  of t h e  byte  t o  be s e t .  

Maps 6 -b i t  c h a r a c t e r s  t o  8 -b i t  c h a r a c t e r s  by 
t r a n s l a t i n g  the  former a s  6-bic d i s p l a y  code 
and s u b s t i t u t i n g  t h e  corresponding hexadecimal 
code from t h e  128-character  ASCII s e t .  

For an up l ine  network d a t a  b lock,  NAM: 

Performs no mapping o r  c h a r a c t e r  code convers ion 
on 60-bit  c h a r a c t e r  by te s .  

Performs no mapping o r  c h a r a c t e r  convers ion on 
8-bi t  c h a r a c t e r s  i n  8 - b i t  b y t e s ;  t h e  p a r i t y  
s e t t i n g  of t h e  sending dev ice  might cause  t h e  
upper or e i g h t h  b i t  ( b i t  7 )  of t h e  by te  t o  be 
s e t  i f  t he  d a t a  i s  s e n t  i n  t r a n s p a r e n t  mode. 

Performs c h a r a c t e r  mapping but no code conver- 
s ion  by r i g h t - j u s t i f y i n g  8 -b i t  c h a r a c t e r s  i n  
12-bi t  by t e s  w i th  z e r o  f i l l ;  t h e  p a r i t y  s e t t i n g  
of t he  sending dev ice  might cause  the  upper o r  
e i g h t h  b i t  ( b i t  7 )  of t h e  byte  t o  be s e t  i f  t h e  
d a t a  i s  s e n t  i n  t r a n s p a r e n t  mode. 

Maps and conve r t s  8 -b i t  c h a r a c t e r s  t o  6-bi t  
c h a r a c t e r s  by t r a n s l a t i n g  a l l  ASCII c o n t r o l  
c h a r a c t e r s  t o  d i s p l a y  coded b l anks ,  and t r a n s -  
l a t  ing  a l l  hexadecimal ASCII c h a r a c t e r  codes 
between 60 and 7F t o  t h e  d i s p l a y  code equiva- 
l e n t s  of t he  hexadecimal ASCII c h a r a c t e r  codes 
40 , t o  SF. A l l  o t h e r  7-bi t  ASCII codes a r e  
t r a n s l a t e d  t o  t h e  d i s p l a y  codes e q u i v a l e n t  t o  
t he  CDC subse t  of t he  ASCII c h a r a c t e r  s e t  ( r e f e r  
t o  appendix A). 

Because convers ion and mapping between 6-bi t  and 8- 
b i t  c h a r a c t e r s  i nvo lves  a  time-consuming c h a r a c t e r -  
by-character  replacement of t h e  b lock ' s  d a t a ,  use 
of a  6-bi t  d i s p l a y  coded a p p l i c a t i o n  c h a r a c t e r  t ype  
i s  not reconnnended and i s  r e s t r i c t e d  t o  b locks  
exchanged wi th  i n t e r a c t i v e  dev ices .  For e f f i c i e n c y ,  
8-bi t  byte  c h a r a c t e r s  a r e  recommended f o r  b locks  
exchanged wi th  dev ices  o r  o t h e r  a p p l i c a t i o n  programs 
through t h e  i n t e r a c t i v e  v i r t u a l  t e rmina l  i n t e r f a c e .  

The a p p l i c a t i o n  c h a r a c t e r  t ype  of an inpu t  b lock i s  
determined by the  c h a r a c t e r  t ype  a s s o c i a t e d  wi th  
t he  l o g i c a l  connect ion .  Th i s  a s s o c i a t i o n  f i r s t  
occurs  when t h e  connect ion  is e s t a b l i s h e d .  You can 
change the  a s s o c i a t i o n  a s  necessary  whi le  t he  con- 
nec t ion  e x i s t s .  The a p p l i c a t i o n  c h a r a c t e r  t ype  of 
a  s p e c i f i c  i npu t  b lock i s  always i n d i c a t e d  by a 
f i e l d  i n  i ts  a s s o c i a t e d  b lock header word. 

The a p p l i c a t i o n  c h a r a c t e r  type  of an  ou tpu t  b lock 
i s  determined s o l e l y  by a  f i e l d  i n  i t s  a s s o c i a t e d  

-d block header  a r e a .  Input  and ou tpu t  b locks  t r a n s -  
m i t t e d  over  t h e  same l o g i c a l  connect ion  can the re -  
f o r e  have d i f f e r e n t  a p p l i c a t i o n  c h a r a c t e r  t ypes .  

CHARACTER BYTE CONTENT 

Blocks c o n t a i n i n g  8 -b i t  c h a r a c t e r s  can be exchanged 
wi th  an  i n t e r a c t i v e  dev ice  i n  normalized mode o r  i n  
t r a n s p a r e n t  mode. Blocks exchanged i n  normalized 
mode always c o n t a i n  7 -b i t  c h a r a c t e r  codes from t h e  
ASCII c h a r a c t e r  s e t ,  w i t h  t h e  e i g h t h  b i t  s e t  t o  
zero .  Blocks exchanged i n  t r a n s p a r e n t  mode can 
c o n t a i n  256 c h a r a c t e r  codes from any c h a r a c t e r  s e t  
used by a  t e r m i n a l ,  w i th  t h e  s e t t i n g  of t he  e i g h t h  
b i t  de termined by t h e  p a r i t y  p roces s ing  s e l e c t e d  
f o r  t h e  dev ice .  Normalized mode exchanges a r e  t h e  
i n i t i a l  mode f o r  a l l  l o g i c a l  connect ions .  Blocks 
exchanged i n  t r a n s p a r e n t  mode a r e  i d e n t i f i e d  by a  
f i e l d  i n  t h e i r  a s s o c i a t e d  b lock header  word. 

The l e g a l  combinations of c h a r a c t e r  t y p e s ,  modes, 
and uses  a r e  summarized i n  t a b l e  2-5. The mecha- 
nisms f o r  d e c l a r i n g  c h a r a c t e r  t ypes  and exchange 
modes a r e  desc r ibed  i n  t h e  Block Header Content 
p o r t i o n  of t h i s  s e c t i o n  and i n  s e c t i o n  3 .  d 

BLOCK HEADER CONTENT 

The con ten t  of t h e  b lock header  word a s s o c i a t e d  
wi th  a  d a t a  b lock depends on whether t h e  a p p l i c a t i o n  
program i s  sending o r  r e c e i v i n g  t h e  b lock.  The 
requirements  f o r  a l l  header words a s s o c i a t e d  wi th  
u p l i n e  d a t a  b locks  a r e  desc r ibed  i n  f i g u r e  2-3. 
The requirements  f o r  a l l  header words a s s o c i a t e d  
wi th  downline d a t a  b locks  a r e  desc r ibed  i n  f i g u r e  
2-4. 

d' 

SUPERVISORY MESSAGE 
CONTENT AND SEQUENCE 
PROTOCOLS 
Supervisory  message b locks  c o n s i s t  of 1 t o  410 60- 
h i t  words o r  1  t o  2043 12-bi t  bytes .  The f i e l d s  
w i th in  t hese  b locks  convey informat  ion and i n s t r u c -  
t i o n s  t o  t he  network so f tware ,  i n  a  manner s i m i l a r  J 
t o  t h e  c h a r a c t e r  b y t e s  of a  d a t a  message block. 
Supervisory  messages a r e  s e n t  and received through 
the  same a p p l i c a t i o n  program r o u t i n e s  a s  a r e  used 
f o r  d a t a  b locks .  (See s e c t i o n s  4 and 5 . )  Supervi-  
s o r y  messages have a s s o c i a t e d  b lock header words,  
j u s t  a s  d a t a  b locks  do.  These header words convey 
informat ion t o  t h e  network so f tware  concerning the  
c o n t e n t s  of t he  corresponding t e x t  a r e a  b u f f e r .  

Supervisory  messages have the  g e n e r a l  formats  shown 
i n  f i g u r e s  2-5 and 2-6. A s p e c i f i c  message c o n t a i n s  
a  f i x e d  combination of fou r  f i e l d s  and can inc lude  
a d d i t i o n a l  parameters .  The i n d i v i d u a l  messages 
suppor ted  by t h e  network so f tware  a r e  desc r ibed  i n  
s e c t i o n  3 .  The f i e l d s  a r e  desc r ibed  below i n  t he  
o r d e r  of t h e i r  u se ,  r a t h e r  than i n  t h e  o rde r  of 
t h e i r  occurrence  w i t h i n  a  supe rv i so ry  message. 



TABLE 2-5. CHARACTER EXCHANGES WITH CONNECTIONS 

Figure 2-3. Application Block Header Content for Upline Network Data Blocks (Sheet 1 of 4) 

Application 
Character Type 

60-bit characters 
in 60-bit bytes 

8-bit characters 
in 8-bit byte 

8-bit characters 
in 8-bit bytes 

8-bit characters 
in 8-bit bytes 

8-bit characters 
in 12-bit bytes 

8-bit characters 
in 12-bit bytes 

8-bit characters 
in 12-bit bytes 

6-bit characters 
in 6-bit bytes 

- 

Exchange Mode 
Used 

Normalized 

Normalized 

Transparent 

Normalized 

Normalized 

Transparent 

Normalized 

Normalized 

ACT Field 
Value 

1 

2 

2 

2 

3 

3 

3 

4 

59 53 4 1 23 19 16 1 1  0 

Connection 
Type 

Application-to-application 
within the same host 

Application-to-terminal 
(consoles) 

Application-to-terminal 
(consoles) 

Application-to-application 

Application-to-terminal 
(consoles) 

Application-to-terminal 
(consoles) 

Application-to-application 

Application-to-terminal 
(consoles) 

ha 

Code Set 
(Character Set) 

Binary (None) 

7-bit ASCII (128 ASCII) 

Any 6-, 7-, or 8-bit 
(Unknown) 

Binary (None) 

7-bit ASCII (128 ASCII) 

Any 6-, 7-, or 8-bit 
(Unknown) 

Binary (None) 

6-bit display code to/from 
7-bit ASCII (64-character 
subset of ASCII) 

ha Symbolic header area address, specified as the location to receive the application block 
header in a call to NETGET, NETGETL, NETGETF, or NETGTFL (see section 5). 

abt Application block type of the associated network data block. This field can have the 
values: 

=O indicates a null block. (No block is queued or none can be delivered from 
the logical connection polled.) 

= 1 indicates that the associated block is one of several blocks comprising a 
single message, but is not the Last such block. 

=2 indicates that the associated block is either the last or only one 
comprising the message. 

Values of 3 through 63 are not valid for data blocks on input. You can access this field 
with the reserved symbol ABHABT (see section 4 ) .  

acn Application connection number of the logical connection from which the associated block 
was sent. This field can have the values 1 < minacn < acn < maxacn < 4095, where the 
values minacn and maxacn are parameters in tTe NETONstatement (seesection 5). You can 
access this field with the reserved symbol ABHADR (see section 4 ) .  

abt acn reserved for 
CDC use tlc 



act App l i ca t ion  character type used t o  encode the accompanying block. This f i e l d  can conta in 
the values: 

= I  60-bit  t ransparent characters, packed one per c e n t r a l  memory word; t h i s  
character type can be used on ly  f o r  app l i ca t ion - to -app l i ca t ion  connections 
u i t h i n  the same host. 

8 - b i t  characters, packed 7.5 per  c e n t r a l  memory uord; t h i s  character type 
i s  recommended f o r  terminal - to-appl icat ion connections. 

8 -b i t  characters, r i g h t - j u s t i f i e d  i n  12-b i t  bytes w i th  zero f i l l ,  packed 5 
per c e n t r a l  memory word. 

6 -b i t  d i s p l a y  code characters (see t a b l e  A - I  i n  appendix A), packed 10  per 
c e n t r a l  memory word. This  value can be used on ly  for  
terminal - to-appl icat ion connections i n  normalized mode uhen the b lock i s  
exchanged w i th  a s i te-def ined device o r  a  CDC-defined console device. 

=5 t h r u  Reserved f o r  CDC use; n o t  c u r r e n t l y  recognized. 
11 

= I  2  Reserved f o r  i n s t a l l a t i o n  use; usage and content are u n r e s t r i c t e d  and 
t h r u  15 undefined ( the released vers ion  of the software does not recognize these 

values). 

The value contained i n  the act  f i e l d  i s  the value assigned t o  the connection by the 
app l i ca t ion  program fo r  input, e i t h e r  i n  the  connection-accepted supervisory message ( i c t  
f i e l d )  or i n  the most recent change-input-character-type supervisory message (see sect ion 
3) .  You can access t h i s  f i e l d  w i th  the  reserved symbol ABHACT (see sec t ion  4). 

i b u  Input-b lock-undel iverable b i t .  When i b u  has a value o f  1, the b lock associated w i t h  
t h i s  bLock header has not been de l i ve red  t o  the  appLicat ion program; i b u  i s  1 uhen the  
block: 

I s  larger  than the maximun t e x t  Length (tlmax parameter) declared by the  a p p l i c a t i o n  
program i n  i t s  NETGET, NETGETL, NETGETF, or NETGTFL c a l l  and the program has not  
requested tha t  input  data be t runcated (see the t runcate- input  asynchronous 
supervisory message described i n  sec t ion  3). The b lock header contains the ac tua l  
length o f  the queued b lock i n  i t s  t l c  f i e ld ,  g iven i n  character u n i t s  spec i f i ed  by 
the act f i e l d .  The block remains queued u n t i l  the a p p l i c a t i o n  program takes one 
o f  the fo l low ing  act ions: 

Uses the change-input-character-type asynchronous supervisory message 
described i n  sec t ion  3 t o  compress the  characters i n t o  fewer c e n t r a l  memory 
words by us ing a d i f f e r e n t  a p p l i c a t i o n  character type t o  pack them more 
densely. 

Uses the input- t runcat ion asynchronous supervisory message described i n  
sec t ion  3 t o  de le te  enough characters so t h a t  the remainder f i t  i n t o  the  
e x i s t i n g  t e x t  area. 

Uses a Longer t e x t  area. 

The a p p l i c a t i o n  program then must use another NETGET, NETGETL, NETGETF, o r  NETGTFL 
c a l l  t o  obta in the  block. 

Contains transparent mode data from a connection using an act  value o f  4. The 
block header contains the actual  Length o f  the queued block i n  i t s  t l c  f i e l d  
(g iven i n  8 - b i t  bytes) and has an xpt value o f  1  (see xpt f i e l d  descr ip t ion ) .  
The app l i ca t ion  program can: 

Change the input  character type f o r  the connection t o  a value o f  2 o r  3, 
using the  change-input-character-type asynchronous supervisory message 
described i n  sect ion 3, then use a NETGET, NETGETL, NETGETF, o r  NETGTFL 
c a l l  t o  obta in the  block. 

Use the change-input-character-type asynchronous supervisory message w i th  a 
set nxp b i t  as described i n  sec t ion  3; t h i s  d iscards the queued block and 
a l l  subsequent blocks o f  transparent data from the connection. 
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. I s  queued on a  connect ion  between a p p l i c a t i o n  programs w i t h i n  t h e  same host  and t h e  
a c t  va lue  s p e c i f i e d  by your a p p l i c a t i o n  does n o t  match t h e  a c t  va lue  s p e c i f i e d  by 
t h e  o t h e r  a p p l i c a t i o n  i n  i t s  NETPUT c a l l  f o r  t h e  b lock .  The a p p l i c a t i o n  program can: 

Change the  i npu t  cha rac te r  type f o r  t he  connect ion  us ing  the  change-input- 
cha rac te r - t ype  asynchronous supe rv i so ry  message desc r i bed  i n  s e c t i o n  3, 
then use a  NETGET, NETGETL, NETGETF, o r  NETGTFL c a l l  t o  o b t a i n  t h e  b lock .  

You can access t h i s  f i e l d  w i t h  t h e  reserved symbol ABHIBU (see s e c t i o n  4). 

b r k  Break occur red b i t .  When b r k  i s  1, t h e  a p p l i c a t i o n  program rece i ves  an asynchronous 
break supe rv i so ry  message concern ing t h i s  connect ion  (see s e c t i o n  3); t h a t  message 
con ta ins  a  reason code e x p l a i n i n g  the  reason f o r  t he  break . A b r k  va lue  o f  1  o n l y  
occurs i n  t h e  header f o r  a  b l o c k  w i t h  an abt v a l u c  o f  0. T h i s  va lue  i n d i c a t e s  t h a t  t h e  
assoc ia ted n u l l  b l o c k  was sent u p l i n e  t o  mark when the  break c o n d i t i o n  occur red on the  
connect ion.  You can access t h e  b r k  f i e l d  w i t h  t h e  reserved symbol ABHBRK (see s e c t i o n  
4) .  

t r u  Truncated data  b i t .  When t r u  i s  1, t h e  b l o c k  assoc ia ted w i t h  t h i s  b l o c k  header has been 
t r u n c a t e d  t o  f i t  i n t o  t h e  t e x t  area used. When t r u  i s  0, t h e  b l o c k  has no t  been 
t runca ted .  The t r u  b i t  cannot be 1  un less  t h e  a p p l i c a t i o n  program has issued the  da ta  
t r u n c a t i o n  c o n t r o l  asynchronous supe rv i so ry  message desc r i bed  i n  s e c t i o n  3  and t h a t  
message a f f e c t s  t r ansm iss ions  on t h i s  connect ion.  When t r u n c a t i o n  occurs, t h e  t l c  f i e l d  
con ta ins  t h e  maximum nunber o f  complete t r a n s f e r r e d  cha rac te r  b y t e s  o f  t h e  b lock .  You can 
access t h e  t r u  f i e l d  w i t h  t h e  reserved symbol ABHTRU (see s e c t i o n  4).  

r e  Reserved f o r  CDC use. 

x  Pt Transparent mode b i t ,  i n d i c a t i n g  whether t he  accompanying b l o c k  c o n t a i n s  t r anspa ren t  mode 
data. I f  your program chooses not  t o  r e c e i v e  t r anspa ren t  mode i n p u t  when i t  accepts  a  
connect ion  o r  changes t h e  i n p u t  cha rac te r  type o f  t h e  connect ion  (nxp f i e l d ,  desc r i bed  i n  
s e c t i o n  3 ) ,  an x p t  va lue  o f  1  i s  rece i ved  i n  a  b lock  w i t h  an abt o f  0  (an empty b l o c k )  
and i n d i c a t e s  t h a t  one o r  more t ranspa ren t  mode b l o c k s  were d i sca rded  by  t h e  network 
so f tware .  

I f  your program can r e c e i v e  t ranspa ren t  mode input,  t h e  i n t e r p r e t a t i o n  o f  t h e  va lue  t h i s  
f i e l d  con ta ins  depends on t h e  ac t  va lue  used, as f o l l ows :  

ac t= l ,  xpt  should be ignored. 

act=2, i f  t h e  da ta  i s  f rom a  s i t e - d e f i n e d  dev i ce  o r  a  CDC-defined conso le  dev ice :  

xpt=O i n d i c a t e s  normal ized mode d a t a  f o r  which i n t e r a c t i v e  v i r t u a l  t e r m i n a l  
t r ans fo rma t i ons  were performed; 7 - b i t  cha rac te rs  a r e  from the  
128-character ASCII se t  (see appendix A ) .  

x p t = l  i n d i c a t e s  t r anspa ren t  mode da ta  f o r  which no t r a n s f o r m a t i o n s  were 
performed; a l l  e i g h t  b i t  p o s i t i o n s  might  be used t o  form 256 
characters,  b u t  the  a p p l i c a t i o n  program must c o r r e c t l y  i n t e r p r e t  t h e  
format o f  such data .  

act=2, i f  t h e  d a t a  i s  from an a p p l i c a t i o n  program: 

xpt=0 i n d i c a t e s  t h a t  t h e  sending a p p l i c a t i o n  program d i d  no t  use an xpt  
va lue  o f  1  i n  i t s  b l o c k  header f o r  t h e  accompanying b lock .  

x p t = l  i n d i c a t e s  t h a t  t h e  sending a p p l i c a t i o n  program used an xpt  va lue  o f  
1  i n  i t s  b l o c k  header f o r  t h e  accmpany ing b lock .  

act=3, i f  t h e  da ta  i s  from a  s i t e - d e f i n e d  dev i ce  o r  a  CDC-defined console dev ice :  

xpt=O i n d i c a t e s  normal ized mode da ta  f o r  which i n t e r a c t i v e  v i r t u a l  t e r m i n a l  
t r a n s f o r m a t i o n s  were performed; 7 - b i t  cha rac te rs  a re  from the  
128-character ASCII se t  (see appendix A). 
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xpt= l  i nd ica tes  transparent mode data f o r  which no transformations were 
performed; a l l  e igh t  b i t  p o s i t i o n s  i n  the  character p o r t i o n  o f  the  
character byte might be used t o  form 256 characters, but  the 
a p p l i c a t i o n  program ,ust c o r r e c t l y  i n t e r p r e t  the format o f  such data. 

act=3, i f  the data i s  from an app l i ca t ion  program: 

xpt=0 ind ica tes  tha t  the sending app l i ca t ion  program d i d  not use an xpt 
value o f  1  i n  i t s  block header f o r  the accompanying block. 

xp t= l  i nd ica tes  tha t  the sending app l i ca t ion  program used an xpt value o f  
1  i n  i t s  block header f o r  the accompanying block. 

act=4, i f  the data i s  from a  s i te-def ined device o r  a  CDC-defined console device: 

xpt=0 ind ica tes  normalized mode data f o r  which i n t e r a c t i v e  v i r t u a l  te rm ina l  
t ransformat ions were performed; 6 -b i t  characters are from the 6 - b i t  
d i sp lay  code set (see t a b l e  A - I  i n  appendix A) .  

xpt= l  i nd ica tes  t h a t  the i b u  b i t  i s  a l so  set; the  t l c  f i e l d  contains the 
actual  b lock length i n  8 - b i t  characters (not i n  6 - b i t  characters).  
Transparent mode i s  no t  supported f o r  act=4; a  
change-input-character-type supervisory message must be issued before 
the b lock can be received (see sect ion 3 ) .  

You can access t h i s  f i e l d  w i th  the  raserved symbol ABHXPT (see sec t ion  4). 

can Cancel-input b i t .  When can i s  1, the terminal  operator used the cancel-input key 
def ined f o r  the device or the break cond i t i on  key (see BR command i n  sect ion 3) t o  end the  
t e x t  i n  the associated block. The associated b lock always has an abt o f  2, and the data 
i s  always from a  console device. The cancel- input request also appl ies t o  any blocks w i th  
an abt value o f  1  t h a t  preceded t h i s  block; a l l  blocks i n  the same message should be 
discarded. You can access t h i s  f i e l d  w i th  the reserved symbol ABHCAN (see sec t ion  4).  

pe f P a r i t y  e r r o r  f l a g  b i t .  When pef i s  1, the associated b lock contains a  p a r i t y  e r r o r  i n  
one o r  more o f  i t s  characters. You can access t h i s  f i e l d  w i th  the reserved symbol ABHBIT 
(see sect ion 4). 

t l c  Text length o f  the associated block, i n  character u n i t s  spec i f i ed  by the act  f i e l d .  The 
equiva lent  length i n  c e n t r a l  memory words can be computed as fo l lows:  

act=l, t l c  i s  the nunber o f  c e n t r a l  memory words the  b lock requires. 

act=2, the number o f  c e n t r a l  memory words the b lock requi res i s  t l c  d i v ided  by 
7.5, rounded upward t o  an integer. 

act=3, the nunber o f  c e n t r a l  memory words the block requi res i s  t l c  d i v ided  by 
5, rounded upward t o  an integer. 

act=4, the nunber o f  c e n t r a l  memory words the  b lock requi res i s  t l c  d i v ided  by 
10, rounded upward t o  an integer. 

=5 t h r u  Reserved f o r  CDC use; not c u r r e n t l y  recognized. 
11 

= I  2  Reserved f o r  i n s t a l l a t i o n  use; usage and content are undefined. 
t h r u  15 

You can access t h i s  f i e l d  w i t h  the reserved symbol ABHTLC (see sect ion 4). 

Figure 2-3. App l i ca t ion  Block Header Content f o r  Upl ine Network Data Blocks (Sheet 4 o f  4) 



Figure 2-4. App l i ca t ion  Block Header Content f o r  Downline Network Data Blocks (Sheet 1  o f  3) 
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ha 

ha Symbolic header area address, spec i f i ed  as the a p p l i c a t i o n  b lock header's l o c a t i o n  i n  a 
c a l l  t o  NETPUT or  NETPUTF (see sect ion 5). 

abt App l i ca t ion  block type o f  the accompanying network data block. This f i e l d  can conta in the  
values: 

=I, i nd ica tes  t h a t  the accompanying b lock i s  one o f  severa l  blocks comprising a 
s ing le  message, but  i s  not the  Last such block. 

=2, ind ica tes  t h a t  the accompanying block i s  e i t h e r  the l a s t  o r  on ly  one 
comprising a message. 

Values o f  0 and 3 through 63 are not  v a l i d  f o r  data blocks on output.  You can access t h i s  
f i e l d  w i th  the reserved symbol ABHABT (see sect ion 4). 

acn App l i ca t ion  connection number o f  the l o g i c a l  connection t o  which the accompanying b lock 
should be sent. This f i e l d  can conta in the values 1 ( minacn ( acn ( maxacn 5 4095, where 
the values minacn and maxacn are parameters i n  the NETON statement (see sect ion 5 . )  You 
can access t h i s  f i e l d  w i th  the reserved symbol ABHADR (see sec t ion  4). 

abn App l i ca t ion  b lock number assigned t o  the b lock being sent. This  f i e l d  i s  an 18-b i t  
integer tha t  i d e n t i f i e s  the block when the network software's processing o f  the b lock 
re tu rns  c e r t a i n  supervisory messages (see sect ion 3). You de f ine  the b lock number; i t  can 
be : 

A sequencing nunber 

The b lock 's  c e n t r a l  memory address 

The b lock 's  mass storage address (phys ica l  record u n i t )  

An index value f o r  a b lock c o n t r o l  array o r  t a b l e  

An ex te rna l  Label 

You can access t h i s  f i e l d  w i th  the reserved symbol ABHABN (see sect ion 4).  

act App l i ca t ion  character type used t o  encode the accompanying block. This f i e l d  can con ta in  
the values: 

=I, 60-bit  t ransparent characters, packed one per c e n t r a l  memory word; t h i s  
character type can be used on ly  f o r  app l i ca t ion - to -app l i ca t ion  connections 
w i t h i n  the same host. 

=2, 8 -b i t  characters, packed 7.5 per c e n t r a l  memory word; t h i s  character type 
i s  recommended f o r  appl icat ion- to- terminal  connections. 

=3, 8 -b i t  characters, r i g h t - j u s t i f i e d  i n  12-b i t  bytes, packed 5 per c e n t r a l  
memory word. 

=4, 6 -b i t  d i sp lay  code characters (see t a b l e  A- I  i n  appendix A), packed 10  per 
c e n t r a l  memory word. This  value can be used on ly  f o r  normalized mode data 
on appl icat ion- to- terminal  connections when the b lock i s  exchanged w i t h  a 
s i te-def ined device or a  CDC-defined console device. 

=5 t h r u  Reserved f o r  CDC use; no t  c u r r e n t l y  recognized. 
11 

= I  2  Reserved f o r  i n s t a l l a t i o n  use; usage and content are u n r e s t r i c t e d  and 
t h r u  15 undefined ( the  released vers ion o f  the software does not recognize these 

values). 

You can access t h i s  f i e l d  w i th  the reserved symbol ABHACT (see sect ion 4 ) .  

act abn abt ac n 0 
n x r  
f p e  
e t  

a 
I 

s n  
tlc 



n f e  No-format-effector b i t ,  i n d i c a t i n g  whether the accompanying block contains format 
ef fectors .  I f  n f e  i s  1, there are no format e f f e c t o r s  i n  the block; i f  n f e  i s  0, the 
block contains format e f f e c t o r s  r e q u i r i n g  removal and in te rp re ta t ion .  The n f e  f i e l d  
appl ies on ly  t o  normalized mode data exchanged u i t h  a  s i te-def ined device o r  a  CDC-defined 
console device. You can access t h i s  f i e l d  w i th  the reserved symbol ABHNFE (see sec t ion  4). 

X Pt Transparent mode b i t ,  i n d i c a t i n g  whether the accompanying b lock contains transparent mode 
data. The value used i n  t h i s  f i e l d  depends on the act value used, as fo l lows:  

act=l, xpt value i s  ignored and can be 1  o r  0. 

act=2, if the  data i s  fo r  a  s i te-def ined device o r  a  CDC-defined console device: 

xpt=0 ind ica tes  normalized mode data f o r  which i n t e r a c t i v e  v i r t u a l  terminal  
transformations should be performed; 7 - b i t  characters are from the  
128-character A S C I I  set (see appendix A). 

xp t= l  ind icates transparent mode data f o r  which no transformations are t o  
be performed; a l l  e ight  b i t  p o s i t i o n s  can be used t o  form 256 
characters, but such data must be c o r r e c t l y  formatted f o r  te rm ina l  
output.  

act=2, i f  the data i s  f o r  an a p p l i c a t i o n  program, xpt should be 1 on ly  i f  the 
rece iv ing  program can detect  and support t h a t  value. 

act=3, i f  the data i s  f o r  a  s i te-def ined device o r  a  CDC-defined console device: 

xpt=0 ind ica tes  normalized mode data f o r  uhich i n t e r a c t i v e  v i r t u a l  te rm ina l  
t ransformat ions should be performed; 7 -b i t  characters are from the 
128-character ASCII set (see appendix A) .  

xpt= l  i nd ica tes  transparent mode data f o r  uh ich no transformations are 
performed; a l l  e igh t  b i t  p o s i t i o n s  i n  the  character p o r t i o n  o f  the  
character byte can be used t o  form 256 characters, but  such data must 
be c o r r e c t l y  formatted f o r  terminal  output. 

act=3, if the data i s  f o r  an a p p l i c a t i o n  program, xpt should be 1 on ly  i f  the 
rece iv ing  program can detect  and support t h a t  value. 

act=4, xpt value i s  ignored and can be 1 o r  0. 

You can access t h i s  f i e l d  u i t h  the  reserved symbol ABHXPT (see sec t ion  4). 

res Reserved f o r  C D C  use. 

aim Automatic-input-mode f l a g  b i t .  You can use t h i s  f i e l d  when the accompanying block i s  the 
l a s t  b lock (abt o f  2) o f  a  message sent t o  a  s i te-def ined device o r  a  CDC-defined console 
device and contains on ly  one Logica l  l i ne .  I f  aim i s  1, the f i r s t  t e x t  characters 
(excluding format e f fec to rs )  of the block become the f i r s t  characters o f  the next data 
block input  from the device. If the b lock conta ins fewer than 20 characters, on ly  the 
characters present are used; i f  the b lock contains more than 20 characters, on ly  the f i r s t  
20 are used. When the downline b lock contains transparent mode data, the next input  b lock 
w i l l  not be i n  transparent mode unless transparent mode input operat ion has been 
e x p l i c i t l y  selected by the terminal  operator o r  the app l i ca t ion  progran (w i th  one o f  the 
supervisory messages described i n  sect ion 3). The aim value i s  ignored f o r  blocks w i t h  
an abt o f  1. You can access t h i s  f i e l d  w i th  the reserved symbol ABHBIT (see sect ion 4). 

1 Figure 2-4. App l i ca t ion  Block Header Content f o r  Downline Network Data Blocks (Sheet 2  o f  3) 



t l c  Text l e n g t h  o f  t he  assoc ia ted block, i n  cha rac te r  u n i t s  s p e c i f i e d  by  t h e  ac t  value. The 
va lue  t o  use i n  t he  t l c  f i e l d  can be computed as f o l l o w s :  

act=l ,  t l c  i s  t h e  number o f  c e n t r a l  memory words occupied by  t h e  b lock .  

act=2, t l c  i s  t h e  number of  complete c e n t r a l  memory word:; occupied by t h e  b l o c k  
t imes 7.5, p l u s  t h e  number o f  complete cha rac te r  by tes  used i n  any 
remain ing c e n t r a l  memory word, rounded upward t o  an i n tege r .  

act=3, t l c  i s  t h e  number o f  complete c e n t r a l  memory word:; occupied by  t h e  b l o c k  
t imes 5, p l u s  t h e  number o f  12 -b i t  charac ter  byte:; used i n  any remain ing 
c e n t r a l  memory word. 

act=4, t l c  i s  t h e  number o f  complete c e n t r a l  memory word:; occup ied by t h e  b l o c k  
t imes 10. 

The cha rac te r  count used as t h e  t e x t  l e n g t h  must i n c l u d e  any forrnat e f f e c t o r s  and 
end-of-Line i n d i c a t o r  by tes  conta ined i n  t h e  block.  You can access t h i s  f i e l d  w i t h  t h e  
reserved symbol ABHTLC (see s e c t i o n  4).  

F igu re  2-4. A p p l i c a t i o n  B lock  Header Content f o r  Downline Network Data B locks  (Sheet 3  of  3 )  
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ta Word 
1 pfc 

ta Word 
n  

e  

Parameters 

t a  

and t h e i r  unpacked ( r i g h t - j u s t i f i e d )  numer ica l  equiva1ent.s are: 

I 
Symbolic t e x t  area address, s p e c i f i e d  i n  a  NETGET, NETGETF, NETGETL, o r  NETGTFL c a l l  as 
t h e  Loca t i on  t o  rece i ve  an u p l i n e  supe rv i so ry  message or  s p e c i f i e d  i n  a  NETPUT o r  NETPUTF 
c a l l  as the  l o c a t i o n  from which t o  send a  downl ine supe rv i so ry  message (see s e c t i o n  5).  

p fc  Pr imary  f u n c t i o n  code. F i e l d  mnemonics are used throughout t h i s  manual i n  s p e c i f i c  
message formats. Reserved symbols cor respond ing t o  the  f i e l d  mnemonics can be used t o  
access message f i e l d s  (see s e c t i o n  4). Reserved symbols f o r  the  p r imary  f u n c t i o n  code a r e  
used throughout t h i s  manual w i t h i n  mnemonics i d e n t i f y i n g  s p e c i f i c  messages. The mnemonics 

Reserved 
F i e l d  Mnemonic - Symbolic Mmemonic O& Hexadecimal -- Decimal 

con CON 143 63 099 
c t r l t  CTRL 301 C 1  193 
d  c  DC 302 C 2  194 
e r r  ERR 2  04 84 132 
f c  F C 203 83 131 
hop HOP 320 D O  208 
i n t r  INTR 200 80 128 
L s t  LST 300 C 0  192 
shut SHUT 102 42 066 
t ch  TCH 144 64 100 
t o t  TO 304 C4 196 

Pr imary  f u n c t i o n  codes 00 through EO hexadecimal are reserved f o r  CDC use. Hexadecimal 
codes E l  th rough EF a r e  f o r  i n s t a l l a t i o n  use and have no p rede f i ned  meanings o r  reserved 
symbols. You can access t h e  p f c  f i e l d  w i t h  t h e  reserved symbol PFC (see s e c t i o n  4 ) .  

r  
b b  sfc Parameters 



eb E r r o r  b i t .  When set  t o  1, eb i n d i c a t e s  t h e  occur rence o f  an e r r o r  (an abnormal response 
t o  a p rev ious  supe rv i so ry  message); when set  t o  0, eb i n d i c a t e s  a normal response. The 
eb f i e l d  always con ta ins  0 when a supe rv i so ry  message i s  not  a response t o  a p r i o r  
message. You can access t h i s  f i e l d  w i t h  t h e  reserved symbol EB (see s e c t i o n  4).  

r b  Response b i t .  When set  t o  1, r b  i n d i c a t e s  a normal response t o  a p rev ious  supe rv i so ry  
message; r b  i s  always 0 i n  a supe rv i so ry  message t h a t  i s  n o t  a response t o  a p rev ious  
message. You can access t h i s  f i e l d  w i t h  t h e  reserved symbol RB (see s e c t i o n  4).  

s f c  Secondary f u n c t i o n  code. F i e l d  mnemonics a re  used thruughout t h i s  manual i n  s p e c i f i c  
message formats. Reserved symbols cor respond ing t o  t he  f i e l d  mnemonics can be used t o  
access message f i e l d s  (see s e c t i o n  4). Reserved symbols f o r  t he  secondary f u n c t i o n  code 
are used throughout  t h i s  manual w i t h i n  mnemonics i d e n t i f y i n g  s p e c i f i c  messages. The s f c  
mmemonics and t h e i r  unpacked ( r i g h t - j u s t i f i e d )  n m e r i c a l  equ i va len ts  are: 

F i e l d  Mnemonic 

req  
a c r q  
cb 
end 
de f  i 
c h a r t  
r t c t  
t c d t  
c i c t  
t r u  
l g l  
b r k  
r s t  
ac k 
nak 
i n a c t  
i n i t  
db 
de 
du 
t r a c e  
n o t r  
r e 1  
r s 
usr  
r SP 

aPP 
o f f  
on 
swh 
fdx 
hdx 
i n s d  
t cha r  
mark t  

Re la ted 
Symbol ic p f c  

CON 
CON 
CON 
CON 
CTRL 
CTRL 
CTRL 
CTRL 
DC 
DC 
ERR 
F C 
FC 
F C 
F C 
F C 
F C 
HOP 
HOP 
HOP 
HOP 
HOP 
HOP 
HOP 
INTR 
INTR 
INTR 
LST 
LST 
LST 
LST 
LST 
SHUT 
TCH 
TO 

Reserved 
Symbolic Mnemonic 

REQ 
ACRQ 
CB 
END 
DEF 
CHAR 
RTC 
TCD 
C ICT 
TRU 
L GL 
BRK 
RST 
AC K 
NAK 
INACT 
I N  I T  
DB 
DE 
D U 
TRACE 
NOTR 
REL 
R S 
USR 
RSP 
APP 
OFF 
ON 
SWH 
FDX 
HDX 
INSD 
TCHAR 
MARK 

O c t a l  

00 
02 
05 
06 
04 
10 
11 
12 
00 
01 
01 
00 
01 
02 
03 
04 
0 7 
16 
17  
03 
02 
07 
15 
10 
00 
01 
02 
00 
01 
02 
03 
04 
06 
00 
00 

Hexadecimal 

00 
02 
05 
06 
04 
08 
09 
0 A 
00 
01 
01 
00 
01 
02 
03 
04 
07 
OE 
OF 
03 
02 
07 
OD 
08 
00 
01 
02 
00 
01 
02 
03 
04 
06 
00 
00 

Decimal 

00 
02 
0 5 
06 
04 
08 
09 
10 
00 
01 
01 
00 
01 
02 
03 
04 
07 
14 
15 
03 
02 
07 
13 
08 
00 
01 
02 
00 
01 
02 
03 
04 
06 
00 
00 

You can access t h e  s f c  f i e l d  u i t h  t h e  reserved symbol SFC (see s e c t i o n  4). 

parameters These parameters can extend i n t o  words 2 th rough n; n ( 410. Parameters a re  de f i ned  i n  
t h e  d e s c r i p t i o n s  o f  t h e  s p e c i f i c  messages i n  s e c t i o n  3. 

t ~ y n c h r o n o u s  supe rv i so ry  message f i e l d s .  

F igu re  2-5. Superv isory  Message General Content, Asynchronous Messages 
and Synchronous Messages o f  A p p l i c a t i o n  Character Type 2 (Sheet 2 o f  2) 



t a Symbolic t e x t  area address, spec i f i ed  i n  a NETGET, NETGETF, NETGETL, o r  NETGTFL c a l l  as 
the loca t ion  t o  receive an up l ine  supervisory message o r  spec i f i ed  i n  a NETPUT o r  NETPUTF 
c a l l  as the Location from which t o  send a dounl ine supervisory message (see sec t ion  5). 
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pfc Primary func t ion  code. F i e l d  mnemonics are used throughout t h i s  manual i n  s p e c i f i c  
message formats. Reserved symbols corresponding t o  the f i e l d  mnemonics can be used t o  
access message f i e l d s  (see sect ion 4). Reserved symbols f o r  the pr imary f u n c t i o n  code are 
used throughout t h i s  manual w i t h i n  mnemonics i d e n t i f y i n g  s p e c i f i c  messages. The mnemonics 
and t h e i r  unpacked ( r i g h t - j u s t i f i e d )  nuner i ca l  equiva lents  are: 

ta Word 
1 

Reserved 
F i e l d  Mnemonic Symbolic Rmemonic .Oc ta l  Hexaclec imal - -- Decimal 

c t r l  
t o  

pfc 

CTRL 
TO 

ta Word 
n 

Primary f u n c t i o n  codes 00 through € 0  hexadecimal are reserved for C D C  use. Hexadecimal 
codes E l  through EF are f o r  i n s t a l l a t i o n  use and have no predefined meanings o r  reserved 
symbols. You can access the p f c  f i e l d  w i th  the reserved symbol PFC (see sec t ion  4). 

0 

Parameters 

eb Error  b i t .  When set t o  1, eb ind ica tes  the occurrence o f  an e r r o r  (an abnormal response 
t o  a previous supervisory message); when set t o  0, eb ind ica tes  a normal response. The 
eb f i e l d  aluays contains 0 when a supervisory message i s  no t  a response t o  a p r i o r  
message. You can access t h i s  f i e l d  w i th  the reserved symbol EB (see sect ion 4). 

rb Response b i t .  When set t o  1, r b  ind ica tes  a normal response t o  a previous supervisory 
message; rb  i s  aluays 0 i n  a supervisory message tha t  i s  not a response t o  a previous 
message. You can access t h i s  f i e l d  w i th  the reserved symbol RB (see sect ion 4). 

ii 

sfc Secondary func t ion  code. F i e l d  mnemonics are used throughout t h i s  manual i n  s p e c i f i c  
message formats. Reserved symbols corresponding t o  the f i e l d  mnemonics can be used t o  
access message f i e l d s  (see sect ion 4). Reserved symbols fo r  the secondary f u n c t i o n  code 
are used throughout t h i s  manual w i t h i n  mnemonics i d e n t i f y i n g  s p e c i f i c  messages. The sfc 
mmemonics and t h e i r  unpacked ( r i g h t - j u s t i f i e d )  nuner i ca l  equivalebnts are: 

Related Reserved 
F i e l d  Mnemonic Symbolic p f c  Symbolic Mnemonic Octal Hexadecimal Decimal 

sfc 

def 
char 
r t  c 
t cd 
mark 

Parameters 

CTRL DEF 
CTRL CHAR 
CTRL RTC 
CTRL TC D 
TO MARK 

You can access the s fc  f i e l d  w i th  the  reserved symbol SFC (see sec t ion  4). 

parameters These parameters can extend i n t o  words 2 through n; n(410.  Parameters are def ined i n  
the descr ip t ions  o f  the s p e c i f i c  messages i n  sec t ion  3. 

Figure 2-6. Supervisory Message General Content, Synchrc~nous 
Messages o f  App l i ca t ion  Character Type 3 



The first of the four fields common to all supervi- 
sory messages is the primary function code. The 
primary function code is used to group supervisory 
messages into related functions and determine their 
routing within the network software. 

Turn half-duplex operation on for connection on 
a list (HDX) 

Turn full-duplex operation on for connection on 
a list (FDX) 

Functions routed between NAM and the application 
program are represented in figures 2-5 and 2-6 by 
mnemonics. These mnemonics are defined in paren- 
theses after the corresponding function in the 
following list: 

Begin truncating input on a connection (TRU) 

Application interrupt request (APP) 

User interrupt request (USR) 

Connection data flow control (FC) Interrupt response (RSP) 

Error reporting (ERR) Change input character type (CICT) 

Device control (CTRL) Report of changed terminal characteristics 
(TCHAR) 

Connection list management (LST) 
Request terminal characteristics (RTC) 

Connection characteristic definition (DC) 
Define single terminal characteristic (DEF) 

Interrupt request (INTR) 
Upline terminal multiple characteristics defi- 
nition (TCD) Connection control (CON) 

Terminal characteristic definition (TCH) Downline terminal multiple characteristics def- 
inition (CHAR) 

Network shutdown (SHUT) 
The second and third common fields are used to 
indicate whether the function was performed or not. 
By convention, these fields are called the error 
and response bits. The error bit is usually set to 
indicate the message recipient's refusal to perform 
the function; the response bit is set to indicate 
the recipient's normal completion of the function. 

Host operator commands (HOP) 

Terminate output (TO) 

The precise function of a message within a primary 
function grouping is indicated by its secondary 
function code, forming the fourth common field. The 
mnemonic symbols used to identify these secondary 
function codes are related to the use of the mes- 

Together, the four common fields define one super- 
visory message. Supervisory messages can be grouped 
into two classes of sequencing protocol: sages. Mnemonics for these codes also appear in 

figures 2-5 and 2-6 and in parentheses after the 
secondary functions in the following list: Asynchronous (the largest class) 

Request for logical connection (REQ) Synchronous 

End of connection (END) 

Connection broken (CB) ASYNCHRONOUS MESSAGES 

Application-to-application connection request 
( ACRQ ) 

Asynchronous supervisory messages are sent or re- 
ceived separately from the stream of data message 
blocks between an application program and a logical 
connection. Whether these messages are used alone 
or as part of the stereotyped sequences described 
in section 3, their receipt or the need to send them 
cannot be predicted from the generalized logic re- 
quired for data block processing. Such messages are 
said to be asynchronous to the data block stream. 

Internal shutdown (INSD) 

Inactive connection (INACT) 

NO acknowledgment (NAK) 

Acknowledgment (ACK) 
All asynchronous messages are sent or received on a 
special logical connection with the preassigned ap- 
plication connection number of zero. The network 
software preassigns this application connection 
number to connection list zero. 

Reset (RST) 

Break (BRK) 

Logical problem (LGL) 
All asynchronous supervisory messages are actually 
sent to or received from software resident in the 
host computer, although they may be reformatted by 
this software for communication with software out- 
side of the host. These messages conform to the 
requirements of application-to-application connec- 
tions. Asynchronous supervisory messages thereEore 
use an application character type of one. All 
supervisory messages are assigned the nonzero ap- 
plication block type of three. 

Initialization (INIT) 

Mark point in data (MARK) 

Switch connection between lists (SWH) 

Turn connection list processing off (OFF) 

Turn connection list processing on (ON) 



Asynchronous s u p e r v i s o r y  messages  a r e  p r o c e s s e d  
w i t h  t h e  same AIP r o u t i n e s  used by a n  a p p l i c a t i o n  
program t o  p r o c e s s  d a t a  message b l o c k s  on l o g i c a l  
c o n n e c t i o n s  o t h e r  t h a n  a p p l i c a t i o n  c o n n e c t i o n  number 
z e r o .  Asynchronous s u p e r v i s o r y  messages a r e  queued 
on t h e i r  s p e c i a l  c o n n e c t i o n  u n t i l  f e t c h e d  by t h e  
a p p l i c a t i o n  program. 

The a p p l i c a t i o n  program f e t c h e s  s u p e r v i s o r y  messages  
one message a t  4 t ime.  When t h e  c o n n e c t i o n  queue 
is  empty,  a  n u l l  b lock  w i t h  an a p p l i c a t i o n  b l o c k  
t y p e  of  z e r o  is r e t u r n e d .  

The network s o f t w a r e  p r o v i d e s  a  mechanism f o r  t h e  
a p p l i c a t i o n  program t o  d e t e r m i n e  when asynchronous  
s u p e r v i s o r y  messages a r e  queued on a p p l i c a t i o n  con- 
n e c t i o n  number z e r o .  When a  c a l l  t o  a n  AIP r o u t i n e  
is  comple ted ,  a  s u p e r v i s o r y  s t a t u s  word a t  a  loca-  
t i o n  d e f i n e d  by t h e  a p p l i c a t i o n  program is  updated  
t o  i n d i c a t e  whether  ally asynchronous  s u p e r v i s o r y  
messages  a r e  queued. A s  long  a s  t h e  a p p l i c a t i o n  
program c o n t i n u e s  t o  make c a l l s  t o  AIP r o u t i n e s ,  i t  
can t e s t  t h e  s u p e r v i s o r y  s t a t u s  word p e r i o d i c a l l y  
( i n s t e a d  of a t t e m p t i n g  t o  f e t c h  n u l l  b l o c k s  from 
a p p l i c a t i o n  c o n n e c t i o n  [lumber z e r o ) .  The s u p e r v i -  
s o r y  s t a t u s  word and t h e  u s e  of  NETWAIT a r e  de- 
s c r i b e d  i n  s e c t i o n  5.  

SYNCHRONOUS MESSAGES 

Synchronous s u p e r v i s o r y  messages  a r e  s e n t  o r  r e -  
c e i v e d  embedded i n  t h e  s t r e a m  o f  d a t a  message b l o c k s  
between an a p p l i c a t i o n  program and a  l o g i c a l  con- 
n e c t i o n .  Whether t h e s e  messages  a r e  used a l o n e  o r  
a s  p a r t  of  t h e  s t e r e o t y p e d  s e q u e n c e s  d e s c r i b e d  i n  
s e c t i o n  3 ,  t h e i r  r e c e i p t  o r  t h e  need t o  send  them 
is  d e t e r m i n e d  by t h e  g e n e r a l i z e d  l o g i c  r e q u i r e d  f o r  
d a t a  b l o c k  p r o c e s s i n g .  Such messages  a r e  s a i d  t o  
be synchronous  w i t h  t h e  d a t a  b l o c k  s t r e a m .  

A l l  synchronous  messages  a r e  s e n t  o r  r e c e i v e d  on 
t h e  l o g i c a l  c o n n e c t i o n  t o  which t h e y  a p p l y .  T h i s  
l o g i c a l  c o n n e c t  i o n  c a n n o t  be a p p l i c a t i o n  c o n n e c t i o n  
number z e r o .  

A l l  synchronous  s u p e r v i s o r y  messages  a r e  a c t u a l l y  
s e n t  t o  o r  r e c e i v e d  from network s o f t w a r e  o u t s i d e  
of  t h e  h o s t  computer .  Because t h e  a p p l i c a t i o n  pro- 
gram p r o c e s s e s  t h e s e  messages  a s  network b l o c k s  

s e n t  t o  o r  r e c e i v e d  from t e r m i n a l s ,  t h e  messages  
conform t o  t h e  r e q u i r e m e n t s  of  a p p l i c a t i o n - t o -  
t e r m i n a l  c o n n e c t i o n s .  Synchronous s u p e r v i s o r y  mes- 
s a g e s  u s e  a n  a p p l i c a . t i o n  c h a r a c t e l  t y p e  of  two o r  
t h r e e ;  your  program s p e c i f i e s  which is used when i t  
a c c e p t s  t h e  c o n n e c t i o n  t o  t h e  t e r m i n a l .  

Synchronous s u p e r v i s o r y  messages  a r e  p r o c e s s e d  w i t h  
t h e  same AIP r o u t i n e s  used  by a n  a p p l i c a t i o n  pro- 
gram t o  p r o c e s s  o t h e r  b l o c k s  on  l o g i c a l  c o n n e c t i o n s .  
Synchronous s u p e r v i k o r y  messages  a r e  queued on  
t h e i r  c o n n e c t i o n s  u n t i l  f e t c h e d  by t h e  a p p l i c a t i o n  
program. Because t h e  a p p l i c a t i o n  program must d i s -  
t i n g u i s h  between d a t a  o r  n u l l  b l o c k s  and synchronous  
s u p e r v i s o r y  message b l o c k s ,  s u p e r v i s o r y  messages  
a r e  a s s i g n e d  t h e  a p p l i c a t i o n  b l o c k  t y p e  of t h r e e .  

The network s o f t w a r e  p r o v i d e s  a  mechanism f o r  t h e  
a p p l i c a t i o n  program t o  d e t e r m i n e  when synchronous  
s u p e r v i s o r y  messages  o r  d a t a  b l o c k s  a r e  queued on a  
l o g i c a l  c o n n e c t i o n .  When a  c a l l  t o  t h e  AIP r o u t i n e  
NETWAIT i s  c o m p l e t e d ,  a  s u p e r v i s o r y  s t a t u s  word a t  
a  l o c a t i o n  d e f i n e d  by t h e  a p p l i c a t i o n  program is  
updated  t o  i n d i c a t e  whether  any  synchronous  s u p e r -  
v i s o r y  message o r  d a t a  b l o c k s  a r e  queued.  The ap- 
p l i c a t i o n  program can  t e s t  t h e  s u p e r v i s o r y  s t a t u s  
word p e r i o d i c a l l y ,  i n s t e a d  of a t t e m p t i n g  t o  f e t c h  
n u l l  b l o c k s  from a l l  a p p l  i c a t l o n  c o n n e c t i o n  num- 
b e r s .  The s u p e r v i s o r y  s t a t u s  word and t h e  u s e  of 
NETWAIT a r e  d e s c r i b e d  i n  s e c t i o n  5. 

Synchronous s u p e r v i s o r y  messages  a r e  s u b j e c t  t o  t h e  
same . ~ p p l i c a t i o n  b l a c k  Limi t  a s  d a t a  messages and 
a r e  s i m i l a r l y  acknowledged.  T h i s  p r o c e s s  i s  de- 
s c r i b e d  i n  s e c t i o n  3 .  

BLOCK HEADER CONTENT 

The c o n t e n t  of  t h e  b l o c k  h e a d e r  word a s s o c i a t e d  
w i t h  s s u p e r v i s u r y  message depends  on  whether  t h e  
message is asynchronous  o r  s y n c h r o n o u s ,  and on 
whether  i t  is  b e i n g  s e n t  o r  r e c e i v e d .  The r e q u i r e -  
ments f o r  a s y n c h r o n o ~ l s  and synchronous  messages a r e  
d e s c r i b e d  i l l  t l lc  p r e c e d i n g  s u b s e c t  ion .  The re-  
quir t lments f o r  411 h e a d e r  words a s s o c i a t e d  w i t h  
incoming  supervisor)^ messages  a r e  d e s c r i b e d  i n  
f i g u r e  2-7. 'The r e q u i r e m e n t s  f o r  a 1  L header  words 
a s s o c i a t e d  w i t h  o u t g o i n g  s u p e r v i s o r y  messages  a r e  
d e s c r i b e d  i n  f i g u r e  2-8. 

F i g u r e  2-7. A p p l i c a t i o n  Block Header Conten t  f o r  U p l i n e  S u p e r v i s o r y  Messages ( S h e e t  1 of  2 )  

-- 
59 53 4 1 23 19 16 1 1  
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ha Symbolic header  a r e a  a d d r e s s ,  s p e c i f i e d  a s  t h e  l o c a t i o n  t o  r e c e i v e  t h e  a p p l i c a t i o n  b l o c k  
header  i n  a  c a l l  t o  NETGET, NETGETF, NETGETL, o r  NETGTFL ( s e e  s e c t i o n  5). 

a b t  A p p l i c a t i o n  b l o c k  t y p e  o f  t h e  a s s o c i a t e d  message b lock .  T h i s  f i e l d  can c o n t a i n  t h e  v a l u e s :  

=O, i n d i c a t e s  a  n u l l  b lock .  (No message i s  queued o r  can b e  d e l i v e r e d  from t h e  
l o g i c a l  c o n n e c t i o n  p o l l e d . )  

=3, i n d i c a t e s  t h a t  t h e  accompanying b lock  i s  a  s u p e r v i s o r y  message b l o c k .  

V a l u e s  of  1, 2, and 4 t h r o u g h  63 a r e  n o t  v a l i d  f o r  s u p e r v i s o r y  messages  on i n p u t .  You can 
a c c e s s  t h i s  f i e l d  w i t h  t h e  r e s e r v e d  symbol ABHABT ( s e e  s e c t i o n  4.). 

abt ad r  
Reserved for 
use by CDC act b 3  

U 

i t  
r  
U 

re 



ad r App l i ca t ion  connection number o f  the Logical connection from which the message b lock 
comes. This f i e l d  can have the  values: 

=0, f o r  asynchronous supervisory messages from the host p o r t i o n  o f  the network 
software. 

=acn, f o r  synchronous supervisory messages from the Terminal I n t e r f a c e  Program 
serv ic ing  the  Logical connection w i th  the ind ica ted  nonzero a p p l i c a t i o n  
connection number. 

You can access t h i s  f i e l d  w i th  the reserved symbol ABHADR (see sec t ion  4). 

act  App l i ca t ion  character type used t o  encode the accompanying message block. The value 
appearing i n  t h i s  f i e l d  depends on the type  o f  supervisory message involved and on the  
act  value you chose ( the  sct  f i e l d  described i n  sect ion 3)  f o r  synchronous supervisory 
messages on t h i s  connection; t h i s  f i e l d  can conta in the  values: 

=1, an asynchronous supervisory message packed i n  60-b i t  words. Must be used 
f o r  supervisory messages w i t h  an adr value o f  0. 

=2, a  synchronous supervisory message packed i n  8 - b i t  characters, 7.5 
characters per c e n t r a l  memory word ( the recommended value). 

=3, a  synchronous supervisory message packed i n  8 - b i t  characters, 5  characters 
per c e n t r a l  memory word. 

Because the f i e l d s  w i t h i n  supervisory messages are groups o f  b i t s  w i t h i n  c e n t r a l  memory 
words ( ra ther  than characters i n  a  character s t r ing) ,  the act f i e l d  o f  a  supervisory 
message does not  i n d i c a t e  tha t  character mapping occurred. You can access t h i s  f i e l d  w i t h  
the reserved symbol ABHACT (see sect ion 4). 

i b u  Input-block-undel iverable b i t .  Uhen i b u  i s  1, the b lock associated w i t h  t h i s  b lock  
header has not been de l i ve red  t o  the a p p l i c a t i o n  program. The block i s  la rger  than the  
maximum t e x t  length (tlmax parameter) declared by the a p p l i c a t i o n  program i n  i t s  NETGET, 
NETGETF, NETGETL, o r  NETGTFL c a l l  and remains queued u n t i l :  

A NETGET, NETGETL, NETGETF, o r  NETGTFL c a l l  occurs f o r  the connection and spec i f i es  
an adequate t e x t  length (see sec t ion  5). 

A t runcate- input  asynchronous supervisory message (see sect ion 3 )  i s  issued f o r  the 
connection and a  NETGET, NETGETL, NETGETF, o r  NETGTFL c a l l  occurs f o r  the  connection 
(see sect ion 5). This ac t ion  resolves the  problem only  f o r  synchronous supervisory 
messages. 

A b lock header w i th  an i b u  value o f  1  contains the ac tua l  length o f  the queued b lock i n  
i t s  t l c  f i e ld ,  g iven i n  character u n i t s  spec i f i ed  by the act f i e l d .  You can access 
t h i s  f i e l d  w i th  the reserved symbol ABHIBU (see sect ion 4). 

t r u  Truncated data b i t .  When t r u  i s  1, the synchronous supervisory message block associated 
w i th  t h i s  b lock header has been truncated t o  f i t  i n t o  the t e x t  area used. Asynchronous 
supervisory messages are never truncated. This b i t  contains a  meaningful value on ly  a f t e r  
the a p p l i c a t i o n  program has issued the data t runca t ion  c o n t r o l  asynchronous supervisory 
message described i n  sect ion 3  and on ly  i f  t h a t  message a f f e c t s  transmissions on t h i s  
connection. When t runca t ion  occurs, the b lock header fo r  the truncated b lock conta ins the 
maximum number o f  complete t rans fe r red  character bytes i n  i t s  t l c  f i e l d .  You can access 
t h i s  f i e l d  w i th  the reserved symbol ABHTRU (see sect ion 4 ) .  

re  Reserved fo r  C D C  use. 

t l c  Text length o f  the associated block, i n  character u n i t s  spec i f i ed  by the act  f i e ld ,  as 
f  01 lows : 

act=l,  t l c  i s  the number o f  c e n t r a l  memory words occupied by the block. 

act=2, t l c  i s  the number o f  8 - b i t  bytes conta in ing meaningful message f i e l d s .  

act=3, t l c  i s  the number o f  12-b i t  bytes conta in ing meaningful message f i e l d s .  

You can access t h i s  f i e l d  w i t h  the reserved symbol ABHTLC (see sect ion 4 ) .  

Figure 2-7. App l i ca t ion  Block Header Content fo r  UpLine Supervisory Messages (Sheet 2 o f  2)  



Figure 2-8. App l i ca t ion  Block Header Content f o r  Downline Supervisory Messages 
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3 
Symbolic header area address, spec i f i ed  as the app l i ca t ion  b lock header's l o c a t i o n  i n  a 
c a l l  t o  NETPUT or  NETPUTF (see sect ion 5 ) .  

abt App l i ca t ion  b lock type; abt i s  3  f o r  a l l  supervisory messages. You can access t h i s  f i e l d  
w i th  the reserved symbol ABHABT (see sec t ion  4 ) .  

adr App l i ca t ion  connection nunber o f  the l o g i c a l  connection t o  which the message b lock should 
be sent. This f i e l d  can conta in the values: 

=O, f o r  asynchronous supervisory messages addressed t o  the host p o r t i o n  o f  the 
network software. 

=acn, fo r  synchronous supervisory messages addressed t o  the Terminal I n t e r f a c e  
Program serv ic ing  the  Logica l  connection w i th  the ind ica ted  nonzero 
a p p l i c a t i o n  connection number. 

You can access t h i s  f i e l d  w i th  the reserved symbol ABHADR (see sect ion 4 ) .  

abn App l i ca t ion  b lock number assigned t o  the message b lock being sent. This f i e l d  i s  an 
18-b i t  integer tha t  i d e n t i f i e s  a synchronous supervisory message block when the network 
software's processing o f  the b lock re tu rns  a b lack-del ivered or block-not-del ivered 
supervisory message. This f i e l d  i s  genera l l y  ignored fo r  asynchronous supervisory 
messages. I f  the message i s  a  request f o r  connection w i th  another a p p l i c a t i o n  program, 
tha t  app l i ca t ion  program w i l l  rece ive t h i s  integer as p a r t  o f  the request; see the 
CONIACRQIR superv isory message d e s c r i p t i o n  i n  sect ion 3. You de f ine  the b lock number; i t  
can be: 

A sequencing nunber 

The b lock 's  c e n t r a l  memory address 

The b lock 's  mass storage address (phys ica l  record u n i t )  

An index value fo r  a  b lock con t ro l  array o r  t a b l e  

An ex te rna l  l a b e l  

You can access t h i s  f i e l d  w i th  the reserved symbol ABHABN (see sect ion 4 ) .  

act App l i ca t ion  character type used t o  encode the accompanying message block. The va lue 
declared f o r  t h i s  f i e l d  depends on the type o f  supervisory message involved; t h i s  f i e l d  
can have the values: 

=I, an asynchronous supervisory message packed i n  60-b i t  t ransparent character 
bytes, one character per c e n t r a l  memory uord. 

=2, a  synchronous supervisory message packed i n  8 - b i t  character bytes, 7.5 
bytes per c e n t r a l  memory word; the recommended value. 

=3, a  synchronous supervisory message packed i n  8 -b i t  characters w i t h i n  12-b i t  
bytes, 5 bytes per c e n t r a l  memory uord. 

You can access t h i s  f i e l d  w i th  the reserved symbol ABHACT (see sect ion 4 ) .  

t l c  Text length o f  the accompanying block, i n  character u n i t s  spec i f i ed  by the act f i e ld ,  as 
fo l lows:  

act=l, t l c  i s  the nunber o f  c e n t r a l  memory words occupied by the block. 

act=2, t l c  i s  the nunber o f  8 -b i t  bytes conta in ing meaningful message f i e l d s .  

act=3, t l c  i s  the number o f  12-b i t  bytes conta in ing meaningful message f i e l d s .  

You can access t h i s  f i e l d  w i th  the reserved symbol ABHTLC (see sec t ion  4 ) .  

abn 

I 

tlc act abt 0 ad r 





SUPERVISORY MESSAGES A N D  C O M M A N D S  

This  s e c t i o n  d e s c r i b e s  a l l  synchronous and asyn- 
chronous supe rv i so ry  messages t h a t  a r e  l e g a l  f o r  
a p p l i c a t i o n  program communication wi th  network 

I sof tware .  These messages a r e  desc r ibed  i n  t h e  con- 
t e x t  o f  t h e i r  use. 

I MESSAGE PROTOCOLS 

I 
Figure  2-5 i n  s e c t i o n  2 shows t h e  g e n e r a l  format of 
a  supe rv i so ry  message. Note t h a t  t h i s  informat ion 
i s  i n  t h e  t e x t  a r e a  of t h e  message and must be  
accompanied by an  a p p l i c a t i o n  b lock header  a s  de- 
s c r i b e d  i n  s e c t i o n  2. A supe rv i so ry  message i s  
i d e n t i f i e d  by t h e  c o n t e n t s  of i t s  primary f u n c t i o n  
code f i e l d ,  e r r o r  b i t ,  response  b i t ,  and secondary 
f u n c t i o n  code f i e l d .  This  a l l ows  a  supe rv i so ry  
message t o  be desc r ibed  by a  mnemonic of t h e  form 

I shown i n  f i g u r e  3-1. Although many combinations of 
v a l i d  f i e l d  v a l u e s  a r e  p o s s i b l e ,  on ly  c e r t a i n  com- 
b i n a t i o n s  a r e  permi t ted .  Table 3-1 l i s t s  t h e s e  
l e g a l  messages a l p h a b e t i c a l l y  by mnemonic. 

MESSAGE SEQUENCES 
Supervisory  messages a r e  always used i n  s t e r eo typed  
sequences of one o r  more messages. Re la t ed  messages 
(messages d i s t i n g u i s h e d  by t h e  use  of t h e  e r r o r  o r  
response  b i t s )  a r e  always p a r t  of mu l t ip l e -message  
sequences.  The messages desc r ibed  i n  t h e  fo l lowing 
s u b s e c t i o n s  a r e  d i scussed  i n  t h e  c o n t e x t  of t h e i r  
normal sequences.  Each sequence is  i l l u s t r a t e d  
wi th  a  f i g u r e  t h a t  shows t h e  sender  and r e c i p i e n t  
o f  t h e  messages i n  t h e  sequence,  and t h e  d i r e c t i o n  
of t r ansmis s ion  of each message (ar rows) .  

p f c  The reserved symbolic mnemonic f o r  t h e  
c o n t e n t s  of t h e  primary f u n c t i o n  code 
f i e l d ;  t h i s  mnemonic can be  any of t h o s e  
l i s t e d  in f i g u r e  2-5 in s e c t i o n  2. 

s f c  The r e se rved  symbolic mnemonic of t h e  
c o n t e n t s  of t h e  secondary f u n c t i o n  code 
f i e l d ;  t h i s  mnemonic can be  any of t hose  
l i s t e d  in f i g u r e  2-5 in s e c t i o n  2, 
provided t h e  secondary f u n c t i o n  code i s  
l e g a l  f o r  t h e  primary f u n c t i o n  code used 

sm A l e t t e r  i n d i c a t i n g  t h e  combined s e t t i n g s  
of t h e  e r r o r  and response  b i t s ;  t h i s  
Le t t e r  can be: 

R I n d i c a t i n g  an i n i t i a l  reques t  
s u p e r v i s o r y  message ( b i t  s e t t i n g  00) 

N I n d i c a t i n g  a  normal response  
supe rv i so ry  message ( b i t  s e t t i n g  01) 

A I n d i c a t i n g  an abnormal response  
supe rv i so ry  message ( b i t  s e t t i n g  10) 

Figure  3-1. Supervisory  Message 
Mnemonic S t r u c t u r e  

I 

Truncat ing  d a t a  I 
Message sequences i nc lude  t h e  fo l lowing:  Changing t e rmina l  c h a r a c t e r i s t i c s  I 

I 
Managing l o g i c a l  connect ions  

Managing connect ion  l ists  

C o n t r o l l i n g  d a t a  flow 

Converting d a t a  

Message 
Mnemonic 

CON/ACRQ/A 

Message 
Meaning 

Re jec t ion  of 
app l i ca t ion - to -  
a p p l i c a t i o n  
connect  i o n  
r e q u e s t  

Appl ica t ion- to-  
a p p l i c a t i o n  
connect  i o n  
r eques t  

Requesting t e rmina l  c h a r a c t e r i s t i c s  

Host o p e r a t o r  comrnunication 

Host shutdown 

E r r o r  r e p o r t i n g  

TABLE 3-1. LEGAL SUPERVISORY MESSAGES I 

Up1 i n e  
asynchronous 

Downline 
asynchronous 

Oc ta l  Equivalent  of 
B i t s  59 t h r u  42 of 

F i r s t  Text Area word? 

Block Header 
F i e l d s  

acn = 0  
a c t  = 1 
t l c  = 2  

acn = 0  
a c t  = 1 
t l c  = 2 

F igu re  Number 
Def in ing 
Message 



TABLE 

Message 
Mnemonic 

CON/CB/R 

CON/END/N 

CON/END/R 

CON/REQ/A 

CON/REQ/N 

CON/REQ/R 

CTRL/CHAR/A 

CTRL/CHAR/N 

CTRL/CHAR/R 

CTRL/DEF/R 

CTRL/RTC/A 

CTRL/RTC/R 

CTRL/TCD/R 

DCICICTIR 

Type 

Upline 
asynchronous 

Upline 
asynchronous 

Downline 
asynchronous 

Downline 
asynchronous 

Downline 
asynchronous 

Upline 
asynchronous 

Upline 
synchronous 

Up1 ine 
synchronous 

Downline 
synchronous 

Downline 
synchronous 

Upline 
synchronous 

Downline 
synchronous 

Upline 
synchronous 

Downline 
asynchronous 

Message 
Meaning 

Connect ion 
broken 

All connection 
processing 
completed 

End all 
connection 
processing 

Connection 
rejected 

Connection 
accepted 

Connection 
requested 

No terminal 
characteristics 
changed 

Multiple 
terminal 
characteristics 
defined 

Define 
multiple 
terminal 
characteristics 

Redefine 
terminal 
characteristic 

Bad value in 
request 
terminal 
characteristics 
supervisory 
message 

Request 
current value 
of terminal 
characteristics 

Terminal 
characteristics 
definitions 

Change appli- 
cation char- 
acter type of 
connect ion 
input 

3-1. LEGAL 

Octal Equivalent of 
Bits 59 thru 42 of 
First Text Area word? 

306024 

306430 

306030 

307000 

306400 

306000 

603040 

602440 

602040 

602020 

603044 

SUPERVISORY MESSAGES (Contd) 

J 

Block Header 
Fields 

acn = 0 
act = 1 
tlc = 1 

acn = 0 
act = 1 
tlc = 1 

acn = 0 
act = 1 
tlc 2 2 

acn = 0 
act = 1 
tlc = 1 

acn = 0 
act = 1 
tlc = 1 

acn = 0 
act = 1 
tlc 2 6 

acn # 0 
act = 2, 3 
tlc = 1 

acn # 0 
act = 2, 3 
tlc 1 

acn # 0 
act = 2, 3 
tlc 2 1 

acn # 0 
act = 2, 3 
tlc 2 6 

acn # 0 
act = 2, 3 
tlc = 1 

acn # 0 
act = 2, 3 
tlc 2 1 

acn # 0 
act = 2, 3 
tlc 2 1 

acn = 0 
act = 1 
tlc = 1 

Figure Number 
Defining 
Message 

3-8 

3-10 

3-9 

3-5 

3-4 

3-3 

3-42 

3-43 

3-4 1 

3-40 

3-45 

3-44 

3-46 

3-35 



TABLE 3-1. LEGAL SUPERVISORY MESSAGES (Contd) 



TABLE 3-1. LEGAL SUPERVISORY MESSAGES (Contd) 

Message 
Mnemonic 

HOPITRACE/ R?? 

INTR/APP/R 

INTR/RSP/R 

INTR/USR/R 

LST/FDX/R 

LST/HDX/R 

LST/OFF/R 

LST/ON/R 

LST/SWH/R 

SHUT/INSD/R 

TCH/TCHAR/R 

TO/MARK/ R 

t ~ s s u m e s  upper 

t t ~ h e s e  messages a r e  not cur ren t ly  used. In fu ture  re leases  these messages w i l l  be sen t  by NAM 
and appl ica t ions  w i l l  have t o  be able  t o  e i t h e r  handle o r  ignore them. These messages require  
no response. 

?ttThe s e t t i n g  of b i t s  43 and 42 depends on the alphabet ic  character  included a s  the in te r rup t ing  
message from the user .  

Message 
Meaning 

Turn on 
AIP t rac ing  

Application 
i n t e r r u p t  
request 

In te r rup t  
response 

User in te r rup t  
request 

Turn on f u l l  
duplex opera- 
t i o n  f o r  con- 
nect ions i n  
list 

Turn on half 
duplex opera- 
t i o n  f o r  con- 
nect ions i n  
l i s t  

Turn l i s t  
processing f o r  
connection off 

Turn l i s t  
processing f o r  
connection on 

Switch appl i-  
ca t ion  l is t  
number of 
connect ion 

Network shut- 
down i n  
progress 

Terminal 
c h a r a c t e r i s t i c s  
redefined 

Terminate 
output marker 

two b i t s  of f i e l d  

5 ~e 

Up1 ine 
asynchronous 

Down1 ine 
asynchronous 

Downline or  
Upline 
asynchronous 

Upline 
asynchronous 

Downline 
asynchronous 

Down1 i ne 
asynchronous 

Downline 
asynchronous 

Down1 ine 
asynchronous 

Down1 ine 
asynchronous 

Upline 
asynchronous 

Upline 
asynchronous 

Downline 
synchronous 

following the 

Octal Equivalent of 
B i t s  59 th ru  42 of 

F i r s t  Text Area ~ o r d t  

640010 

400010 

400004 

40000~ttt 

600014 

600020 

600000 

600004 

600010 

204030 

310000 

610000 

secondary funct ion code a r e  

.lock Header 
F ie lds  

acn = 0 
a c t  = 1 
t l c  = 1 

acn = 0 
a c t  = 1 
t l c  = 1 

acn = 0 
a c t  = 1 
t l c  = 0 

acn = 0 
a c t  = 1 
t l c  = 1 

acn = 0 
a c t  = 1 
t l c  = 1 

acn = 0 
a c t  = 1 
t l c  = 1 

acn = 0 
a c t  = 1 
t l c  = 1 

acn = 0 
a c t  = 1 
t l c  = 1 

acn = 0 
a c t  = 1 
t l c  = 1 

acn = 0 
a c t  = 1 
t l c  = 1 

acn = 0 
a c t  = 1 
t l c  = 1 

acn # 0 
a c t  = 2, 3 
t l c  = 2 

zero. 

- 

Fie;;n;;ber 
Message 

3-50 

3-29 

3-30 

3-32 

3-23 

3-22 

3-1 9 

3-20 

3-2 1 

3-55 

3-39 

3-31 



MANAGING LOGICAL 
CONNECTIONS 

Five  messages a r e  used i n  connect ion  management. 
These a r e  t he  CON/ACRQ, CON/REQ, CON/CB, CON/END, 
and FC/INIT. These messages a s  we l l  a s  examples of 
how they a r e  used i n  connect ing  dev ices  t o  app l i ca -  
t i o n s ,  a p p l i c a t i o n s  t o  a p p l i c a t i o n s ,  and l a t e r  
te rminat ing  these  connect ions  a r e  d iscussed i n  t h i s  

I subsec t ion .  

1 CONNECTING DEVICES TO APPLICATIONS 

After  an  a p p l i c a t i o n  program has  completed a NETON 
c a l l ,  connection-request  supe rv i so ry  messages a r e  
s e n t  t o  t he  a p p l i c a t i o n  on behal f  of each device  
seeking connection.  Request by r e q u e s t ,  t h e  a p p l i -  
c a t i o n  must decide  whether t o  accep t  o r  r e j e c t  t h e  
reques ted  connection.  Re jec t ion  might be  neces- 
s a r y ,  f o r  example, when t h e  a p p l i c a t i o n  program 
rece ives  a connect ion  r eques t  f o r  a card  r eade r  and 

it does no t  suppor t  ba t ch  dev ices .  To respond t o  a 
connection-request-message,  t h e  a p p l i c a t i o n  must 
r e t u r n  one of two s i m i l a r  messages,  i n d i c a t i n g  t h a t  
t h e  a p p l i c a t i o n  i s  e i t h e r  r e j e c t i n g  o r  accep t ing  t h e  
connect ion  r eques t .  F igu re  3-2 shows t h e  common 
message sequences i n  t h e  connect ion  e s t ab l i shmen t  
process .  

In  t h i s  f i g u r e ,  arrows i n d i c a t e  t h e  d i r e c t i o n  of 
t r ansmis s ion  of each message. The gene ra l  term 
Network Access Method (NAM) i n d i c a t e s  t h e  network 
sof tware  sending o r  r ece iv ing  t h e  message, regard-  
l e s s  of t he  so f tware  module a c t u a l l y  involved.  

An a p p l i c a t i o n  program cannot i n i t i a t e  a connect ion  
t o  a t e rmina l .  The connect ion-reques t  supe rv i so ry  
message shown i n  f i g u r e  3-3 can only be  an incoming ( 
asynchronous message. The a p p l i c a t i o n  program's 
f i r s t  a c t i o n  i n  process ing a t e rmina l - to -app l i ca t ion  
connect ion  sequence i s  t o  i s s u e  t h e  asynchronous 
connection-accepted supe rv i so ry  message shown i n  
f i g u r e  3-4, o r  t h e  connect ion-re jec ted  message shown 
i n  f i g u r e  3-5. I 

Application NAN - Message 

t CONIREQIR 

t CON/REQ/N 

+ FCIINIT/R 

t FC/INIT/N 

The appl icat ion program can now send and receive messages over the log ica l  connection. 

Application NAM - Message 

+ CONIREQIR 

* CON/REP/A 

The appl icat ion program has re jected the log ica l  connection. 

Application N M  
7 

Ressage 

t CON/REQ/R 

t CONIREQIN 

+ CONICBIR 

* CON/END/R 

4 CON/END/N 

Although the appl icat ion program was w i l l i n g  t o  accept i t ,  the log ica l  connection 
could not be completed. 

Figure 3-2. Device-to-Application Connection Message Sequence I 



Figure 3-3. Connect ion-Request (CON/REQ/R) Supervisory Message Format (Sheet 1 o f  4 )  

t a  

t a Symbolic address o f  the app l i ca t ion  program's t e x t  area rece iv ing  t h i s  asynchronous supervisory 
message. 

con Primary f u n c t i o n  code 6316. This f i e l d  can be accessed w i t h  the reserved symbol PFC, as 
described i n  sect ion 4. I t s  value i s  def ined as the va lue o f  reserved symbol CON. 

req Secondary f u n c t i o n  code 0. This f i e l d  can be accessed w i t h  the reserved symbol SFC, as 
described i n  sect ion 4. I t s  va lue i s  def ined as the va lue o f  the  reserved symbol REQ. 

res Reserved by CDC. Reserved f i e l d s  must be equal t o  zero. 

acn App l i ca t ion  connection nunber assigned t o  t h i s  l o g i c a l  connection, i f  the connection i s  estab- 
lished; 15 minacn( acn( maxacn(4095, uhere minacn and rnaxacn are minimum and maximum 
values establ ished by the app l i ca t ion  progran i n  i t s  NETON c a l l .  (See sec t ion  5.) This f i e l d  
can be accessed u i t h  the reserved symbol CONACN, as described i n  sect ion 4. 

ab l  App l i ca t ion  block L i m i t ,  spec i fy ing the maximun nunber o f  data or synchronous supervisory 
message blocks the program can have outstanding (unacknowledged as de l i ve red  by the network 
softuare) on t h i s  connection a t  any time. This  value i s  establ ished fo r  the terminal  invo lved 
i n  the l o g i c a l  connection when the terminal  i s  described i n  the l o c a l  con f igu ra t ion  f i l e .  This 
f i e l d  has the range 1 5 a b l  5 7. This f i e l d  can be accessed u i t h  the reserved symbol CONABL, 
as described i n  sect ion 4. 

sdt Subdev i ce type. 

I F  dt=l, t h i s  f i e l d  can have the values: 

0 029 punch pa t te rns  are the d e f a u l t  f o r  each job deck 

1 026 punch pa t te rns  are the d e f a u l t  fo r  each job deck 

I f  dt=2, t h i s  f i e l d  can have the  values: 

0 &-character ASCII p r i n t  t r a i n  

1 &-character BCD (CDC s c i e n t i f i c )  p r i n t  t r a i n  

2 95-character ASCII p r i n t  t r a i n  
a 

59 51 49 43 35 31 29 23 20 1716 12  7 5  3 0 

acn a b l  con sdt 

P 1 

0 

tnane o r  anme 

d t  0 

0 

shost 

Pw 

t c  req 

ounert 
res 

res 

dbz 
res 

res  

0 
abn 

res  

r 
i 
C 

ubz 

ord 

Logfam 

logname 

xbz 

f anord 

usr  ind  

res  

ahnt 

ahds 

aawc 

atwd ( a t t t )  



I F  dt=4, t h i s  f i e l d  can have the values: 

0  I n s t r u c t i o n s  must be packed i n  6 -b i t  bytes 

1 I n s t r u c t i o n s  must be packed i n  8 - b i t  bytes 

d t  Device type o f  the terminal  device. This f i e l d  can have the  values: 

0  Console ( i n t e r a c t i v e  terminal )  

1  Card reader 

2 L i n e  p r i n t e r  

3  Card punch 

4 P l o t t e r  

5  App l i ca t ion - to -app l i ca t ion  connection 

6 Reserved f o r  CDC use 

7 Reserved f o r  i n s t a l l a t i o n  use 

8 Reserved f o r  CDC use 
t h r u  
11 

Devices w i th  a device type o f  zero can be serviced as i n t e r a c t i v e  v i r t u a l  terminals. Devices 
w i t h  device types o f  1  through 4 are serviced as batch devices. This f i e l d  can be accessed 
w i t h  the reserved symbol CONDT, as described i n  sect ion 4. Appl icat ions other than REF are  
only  allowed t o  do inpu t lou tpu t  on these devices i f  non-CDC supported batch terminals. 

t c  Terminal c lass assigned t o  the terminal  e i the r  i n  the network con f igu ra t ion  f i l e  o r  by the 
terminal  operator. The terminal  class determines the parameters and ranges v a l i d  f o r  r e d e f i -  
n i t i o n  of the device. The device i s  serviced by the TIP according t o  the a t t r i b u t e s  associated 
w i t h  the terminal  class. These a t t r i b u t e s  are discussed i n  appendix F. The terminal  c lass 
f i e l d  can have the values: 

1  Archetype terminal  f o r  the c lass i s  a  Teletype Corporat ion Model 30 Series. 

2 Archetype terminal  f o r  the class i s  a  CDC 713-10, 751-1, 756. 

3  Reserved f o r  CDC use. 

4 Archetype terminal  f o r  the  c lass i s  an IBM 2741. 

5  Archetype terminal  f o r  the c lass i s  a  Teletype Corporat ion Model 40-2. 

6 Archetype terminal  f o r  the class i s  a  Hazel t ine 2000, operat ing as a t e l e -  
typewr i  ter. 

7  Archetype terminal  f o r  the c lass i s  a  CDC 752. 

8  Archetype terminal  f o r  the  class i s  a  Tekt ronix  4000 Series, operat ing as a t e l e -  
typewr i ter .  

9 Archetype terminal  f o r  the c lass i s  a  HASP (post -pr in t )  p ro toco l  mu l t i l eav ing  work- 
stat ion. 

10 Archetype terminal  f o r  the c lass  i s  a  CDC 200 User Terminal. 

11 Archetype terminal  f o r  the class i s  a CDC 714-30. 

12 Archetype terminal  f o r  the c lass i s  a  CDC 711-10. 

13 Archetype terminal  f o r  the  class i s  a  CDC 714-10/20. 

14 Archetype terminal  f o r  the c lass  i s  a  HASP (pre-pr in t )  p ro toco l  mu l t i l eav ing  work- 
s tat ion.  

15 Archetype terminal  f o r  the c lass i s  a  CDC 734. - 
Figure 3-3. Connection-Request (CONIREPIR) Supervisory Message Format (Sheet 2  o f  4) 
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16 Archetype terminal  f o r  the c lass i s  an IBM 2780. 

17 Archetype terminal  f o r  the c lass i s  an IBn 3780. 

18 Reserved f o r  CDC use. 
t h r u  
27 

28 Reserved f o r  i n s t a l l a t i o n  use. 
t h r u  
31 

This  f i e l d  can be accessed u i t h  the reserved symbol CONT, as described i n  sec t ion  4. 

r i c  Res t r i c ted  i n t e r a c t i v e  c a p a b i l i t y  ( f o r  consoles only). This f i e l d  can have the values: 

0 Terminal has m r e s t r i c t e d  i n t e r a c t i v e  capab i l i t y .  

1 Terminal has r e s t r i c t e d  i n t e r a c t i v e  capab i l i t y .  

Appl icat ions are advised t o  L i m i t  the anount o f  i n t e r a c t i v e  d i a l o g  w i t h  a  terminal  t h a t  has 
r e s t r i c t e d  i n t e r a c t i v e  capab i l i t y .  Such terminals  ( f o r  example a  2780 or  3780) i n  which the 
console i s  emulated by a  card reader and l i n e  p r i n t e r  are not t r u l y  i n t e r a c t i v e .  This f i e l d  
can be accessed w i t h  the reserved symbol CONR, as described i n  sec t ion  4. 

ord Device ordinal,  i n d i c a t i n g  a  unique device when more than one device w i th  the same device type 
i s  on the sane conununication l i ne .  This  f i e l d  can have the  value: 

0 A l l  i n t e r a c t i v e  terminals  

1 Batch devices 
t h r u  
7 

The device o r d i n a l  i s  assigned t o  the device when the device i s  def ined i n  the network con- 
f i g u r a t i o n  f i l e .  The f i e l d  can be accessed w i t h  the reserved symbol CONORD, as described i n  
sect ion 4. 

tname Terminal device name, assigned t o  the device i n  the network con f igu ra t ion  f i l e .  Th is  nane i s  
one t o  seven 6 -b i t  d i s p l a y  code l e t t e r s  and d i g i t s ,  l e f t - j u s t i f i e d  w i t h  blank f i l l ;  the f i r s t  
character i s  always alphabetic.  The terminal  device name i s  the element nane used by the net- 
work operator t o  i d e n t i f y  the device. This f i e l d  can be accessed w i th  the reserved symbol 
CONTNM, as described i n  sect ion 4. 

P Id If the device i s  an i n t e r a c t i v e  device, t h i s  f i e l d  spec i f i es  the maximum nunber o f  characters 
i n  a  phys ica l  l i n e  o f  input  o r  output, 0 o r  20 < pw < 255. I f  the  device i s  a  batch card 
reader or card punch, t h i s  f i e l d  spec i f i es  the Tiiaximik nunber o f  characters i n  an input o r  out- 
put record. I f  the device i s  a  batch l i n e  p r in te r ,  t h i s  f i e l d  spec i f i es  the maximum number o f  
characters i n  a  Cine o f  output, 50 < pw < 255. I f  the device i s  a  p l o t t e r ,  t h i s  f i e l d  speci- 
f i e s  the maximun nunber o f  characteT bytFs o f  p l o t t e r  in format ion i n  a  record o f  output. Page 
width o f  terminals  i s  discussed i n  appendix F. This f i e l d  can be accessed w i t h  the reserved 
symbol CONPW, as described i n  sec t ion  4. PW can be assigned i n  the netuork con f igu ra t ion  f i l e  
o r  the user can set console PW from the terminal.  Defaul t  value depends on terminal  clause. 

P 1  Page length o f  a  device, speci fy ing the nunber o f  phys ica l  l i n e s  tha t  c o n s t i t u t e  a  page. The 
page Length i s  assigned t o  the terminal  e i t h e r  i n  the netuork con f igu ra t ion  f i l e  o r  by the 
terminal  operator; page Length i s  one o f  the a t t r i b u t e s  associated w i th  the terminal  class by 
the TIP, and i s  discussed i n  appendix F. This f i e l d  can have the values 0 o r  8 < p l  < 255  f o r  
i n t e r a c t i v e  terminals, bu t  i s  always 60 f o r  batch devices. This f i e l d  can be accesses u i t h  the 
reserved symbol CONPL, as described i n  sect ion 4. 

shost Reserved by CDC. 

ounert Terminal device name o f  the c o n t r o l l i n g  console ( f o r  batch devices only) .  This f i e l d  can be 
accessed by the reserved symbol CONOWNR, as described i n  sect ion 4. 

dbz Block s i ze  i n  characters f o r  any dounl ine b lock from the app l i ca t ion  t o  NAN. The downline 
block size i s  assigned t o  the device i n  the network con f igu ra t ion  f i l e  and i s  a f u n c t i o n  o f  
l i n e  speed, device type, and terminal  class as described i n  the Network D e f i n i t i o n  language 
reference manual. This f i e l d  can have the values 1 < dbz < 2043. The values are advisory 
only. This f i e l d  can be accessed by the reserved syiiibol C~NDBZ, as described i n  sect ion 4. 

Figure 3-3. Connection-Request (CON/REQ/R) Supervisory Message Format (Sheet 3 o f  4) 



Figure 3 - 4 .  Connection-Accepted (CON/REQ/N) Supervisory Message Format (Sheet 1 o f  2) 
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abn App l i ca t ion  b lock nunber from the app l i ca t ion  b lock header o f  the CON/ACRQ supervisory message 
i f  the CONIACRQ message o r ig ina ted  from t h i s  appl icat ion.  I f  the CON/ACRQ message d i d  not 
o r i g i n a t e  from t h i s  appl icat ion, the value i s  zero. This  appl ies t o  app l i ca t ion - to -app l i ca t ion  
connections only. This f i e l d  can be accessed by the reserved symbol CONAABN, as described i n  
sect ion 4 .  

ubz Upl ine b lock ing s ize ( i n  m u l t i p l e s  o f  100 characters) f o r  a console device. Upl ine b lock ing 
s ize  ( i n  PRUs) o f  a batch device. This f i e l d  can be accessed by the reserved symbol CONUBZ, as 
described i n  sect ion 4 .  

xbz Transmission b lock s ize ( i n  characters) of the device. This def ines the number o f  characters 
i n  an output transmission block that  CCP sends t o  the terminal. This f i e l d  can be accessed by 
the reserved symbol CONXBZ, as described i n  sect ion 4 .  

logfam The NOS fami ly  name suppl ied by the terminal  operator dur ing Login or by the l o c a l  con- 
f i g u r a t i o n  f i l e  as an automatic Login parameter. This fami ly  name i s  one t o  seven 6 - b i t  
d i sp lay  code Let ters  and d i g i t s ,  L e f t - j u s t i f i e d  w i t h  blank f i l l .  This f i e l d  can be accessed 
by the reserved symbol CONFAM, as described i n  sect ion 4 .  

fainord The NOS fami ly  o rd ina l  corresponding t o  the Logfam f i e l d  contents. This f i e l d  can be accessed 
by the reserved symbol CONFO, as described i n  sect ion 4 .  

lognaine The NOS user name suppl ied by the terminal  operator dur ing Login o r  by the l o c a l  con f igu ra t ion  
f i l e  as an automatic Login parameter. This user name i s  one t o  seven 6 -b i t  d i sp lay  code Let- 
ters, d i g i t s ,  or aster isks, L e f t - j u s t i f i e d  w i th  blank f i l l .  This f i e l d  can be accessed by the  
reserved symbol CONUSE, as described i n  sect ion 4 .  

usr ind The NOS user index corresponding t o  the Logname f i e l d  contents. This f i e l d  can be accessed by 
the reserved symbol CONUI, as described i n  sect ion 4 .  

ahmt User v a l i d a t i o n  con t ro l  word def ined i n  the NOS v a l i d a t i o n  f i l e .  This f i e l d  can be accessed by 
the reserved symbol CONAHMT, as described i n  sect ion 4 .  

ahds User v a l i d a t i o n  con t ro l  word def ined i n  the NOS v a l i d a t i o n  f i l e .  This f i e l d  can be accessed by 
the reserved symbol CONAHDS, as described i n  sect ion 4 .  

aawc User v a l i d a t i o n  con t ro l  word def ined i n  the NOS v a l i d a t i o n  f i l e .  This f i e l d  can be accessed by 
the reserved symbol CONAAWC as described i n  sect ion 4 .  

atwdcat t t )  User v a l i d a t i o n  con t ro l  word def ined i n  the NOS v a l i d a t i o n  f i l e .  This f i e l d  can be accessed by 
the reserved symbol CONATWD, as described i n  sect ion 4.  

Figure 3-3. Connection-Request (CON/REQ/R) Supervisory Message Format (Sheet 4  o f  4 )  

59 51 49 43 35 23 11 9 5 0 

t a 

t a  Symbolic address o f  the app l i ca t ion  program's t e x t  area from which t h i s  asynchronous super- 
supervisory message i s  sent. 

con Primary func t ion  code 6316. This f i e l d  can be accessed w i t h  the reserved symbol PFC, as de- 
scr ibed i n  sect ion 4. I t s  value i s  def ined as the va lue o f  the reserved symbol CON. 

req  Secondary func t ion  code 0. This f i e l d  can be accessed w i t h  the reserved symbol SFC, as de- 
scr ibed i n  sect ion 4. I t s  value i s  def ined as the value o f  the reserved symbol REQ. 

acn App l i ca t ion  connection number assigned by the network software t o  t h i s  end o f  the l o g i c a l  con- 
nect ion being establ ished w i th  the terminal.  The value placed i n  t h i s  f i e l d  must be the va lue 
used i n  the CON/REQ/R message t o  which t h i s  message i s  a response. This f i e l d  can be accessed 
u i t h  the reserved symbol CONACN, as described i n  sect ion 4 .  

nxp No transparent input f lag.  This  f i e l d  can have the values: 

0 Allow transparent input  

1 Transparent input not  allowed 

con 0 req 1 unused acn unused 
n 
x 
P 

a l n  
s 
c 
t 

act  



Figure 3-5. Connection-Rejected (CONIREQIA) Supervisory message Format d 
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The change-input-character-type supervisory message, described Later i n  t h i s  section, permi ts  
an app l i ca t ion  t o  change t o  or from a l lowing transparent mode input.  I f  transparent input  i s  
not allowed any transparent input  dest ined f o r  the a p p l i c a t i o n  w i l l  be discarded. This f i e l d  
can be accessed w i t h  the reserved symbol DCNXP, as described i n  sec t ion  4. 

sc t  Synchronous supervisory message input character type. This f i e l d  can have the values: 

0 App l i ca t ion  character type 2 

1 App l i ca t ion  character type 3 

To ind ica te  the input  character type o f  synchronous supervisory messages the a p p l i c a t i o n  i s  
w i  11 ing t o  accept. The change-input-character-type supervisory message, described l a t e r  i n  
t h i s  section, a l lows an app l i ca t ion  t o  change the input  character type o f  synchronous super- 
v i s o r y  messages which the a p p l i c a t i o n  w i l l  receive. This  f i e l d  can be accessed by the  
reserved symbol DCSCT, as described i n  sect ion 4. 

act App l i ca t ion  input  character type, spec i f y ing  the form o f  character byte packing t h a t  the  
a p p l i c a t i o n  program requi res f o r  input  data b locks from the Logica l  connection. This  f i e l d  can 
have the values: 

1 60-bit  words. Can be used f o r  app l i ca t ion - to -app l i ca t ion  connections w i t h i n  a host. 
Cannot be used f o r  te rm ina l - t c rapp l i ca t ion  connections. 

2  8 - b i t  characters i n  8 - b i t  bytes, packed 7.5 characters per cen t ra l  memory word; i f  
the input  i s  not transparent mode, the ASCII character set described i n  t a b l e  A-2 i s  
used. 

3  8 -b i t  characters i n  12-b i t  bytes, packed 5 characters per c e n t r a l  memory word, r i g h t -  
j u s t i f i e d  w i t h  zero fill w i t h i n  each byte; i f  the input  i s  not transparent mode, the 
ASCII character set described i n  t a b l e  A-2 i s  used. 

4 6 - b i t  d i s p l a y  coded characters i n  6 - b i t  bytes, packed 10 characters per c e n t r a l  
memory word; the  characters used are the A S C I I  set  o f  CDC characters described i n  
t a b l e  A-1. 

The act value declared appl ies on ly  t o  input  on the connection and can be changed by a 
DCICICTIR supervisory message a t  any t ime dur ing  the  existence o f  t h i s  l o g i c a l  connection. 
This  f i e l d  can be accessed w i t h  the reserved symbol CONACT, as described i n  sec t ion  4. 

a  l n  App l i ca t ion  L i s t  number assigned by  the a p p l i c a t i o n  p r o g r a  t o  t h i s  Logica l  connection; 0 5 a l n  
< 63. This f i e l d  can be accessed w i t h  the reserved symbol CONALN, as described i n  sec t ion  4. - 

Figure 3-4. Connection-Accepted (CONIREQIN) Supervisory Message Format (Sheet 2  o f  2) 

59 51 49 43 35 23 0 

t a 

t a Symbolic address o f  the a p p l i c a t i o n  program's t e x t  area from which t h i s  asynchronous super- 
v i s o r y  message i s  sent. 

con Primary f u n c t i o n  code 6316. This f i e l d  can be accessed w i t h  the reserved symbol PFC, as 
described i n  sec t ion  4. I t s  value i s  def ined as the  value o f  the  reserved symbol CON. 

r eq Secondary f u n c t i o n  code 0. This f i e l d  can be accessed w i t h  the reserved symbol SFC, as 
described i n  sec t ion  4. I t s  value i s  def ined as the  value o f  the  reserved symbol REQ. 

r c Reason code, spec i f y ing  the reason the a p p l i c a t i o n  program i s  re fus ing  t o  complete the connec- 
t ion. This f i e l d  i s  ignored. This f i e l d  can be accessed w i th  the  reserved symbol RC, as de- 
scr ibed i n  sect ion 4 .  

acn App l i ca t ion  connection nunber assigned by the network software t o  t h i s  end o f  the l o g i c a l  con- 
nec t ion  being rejected. The value placed i n  t h i s  f i e l d  must be the value used i n  the  CON/REQ/R 
message t o  which t h i s  message i s  a  response. Upon rece ip t  o f  t h i s  message, the network s o f t -  
ware can reuse t h i s  a p p l i c a t i o n  connection number f o r  a  d i f f e r e n t  l o g i c a l  connection w i th  the  
same program. This f i e l d  can be accessed w i t h  the reserved symbol CONACN, as described i n  
sect ion 4. 

con 1 r e q  0 r c  acn unused 



I f  t h e  a p p l i c a t i o n  program a c c e p t s  t h e  c o n n e c t i o n  
I (assuming t h a t  no change h a s  o c c u r r e d  i n  t h e  s t a t u s  

of  t h e  r e q u e s t i n g  t e r m i n a l ) ,  t h e  network s o f t w a r e  
in forms  t h e  a p p l i c a t i o n  program t h a t  t h e  c o n n e c t i o n  
is ready  f o r  d a t a  t r a n s m i s s i o n .  T h i s  i s  done by 
sending  t h e  asynchronous  i n i t i a l i z e d - c o n n e c t i o n  

1 message shown i n  f i g u r e  3-6 u p l i n e  t o  t h e  a p p l i c a -  
t i o n  program. I f  c o n d i t i o n s  have n o t  changed and 
t h e  a p p l i c a t i o n  program can  s t i l l  s e r v i c e  t h e  con- 
n e c t i o n ,  i t  responds  by i s s u i n g  t h e  c o n n e c t i o n -  

) i n i t i a l i z e d  message shown i n  f i g u r e  3-7. Data 
t r a n s m i s s i o n  on t h e  l o g i c a l  c o n n e c t i o n  c a n  t h e n  

I 
begin .  A f t e r  t h e  n e t ~ o r k  s o f t w a r e  r e c e i v e s  t h e  
c o n n e c t i o n - i n i t i a l i z e d  message,  t h e  a p p l i c a t i o n  
program can  send o u t p u t  t o  c o n s o l e  d e v i c e s  o r  w a i t  
f o r  i n p u t  from them. An a p p l i c a t i o n  program c a n n o t  
send o r  r e c e i v e  any s u p e r v i s o r y  messages o r  d a t a  
messages  on a  c o n n e c t i o n  u n t i l  c o n n e c t i o n  i n i t i a l -  
i z a t i o n  p r o c e s s i n g  h a s  been  completed.  

I f  t h e  a p p l i c a t i o n  program r e j e c t s  t h e  c o n n e c t i o n ,  
no f u r t h e r  a c t i o n  by t h e  program o r  t h e  network 
s o f t w a r e  o c c u r s .  If t h e  a p p l i c a t i o n  program a c c e p t s  
t h e  c o n n e c t i o n  b u t  t h e  network s o f t w a r e  c a n n o t  i n i -  
t i a l i z e  t h e  c o n n e c t i o n ,  t h e  asynchronous  c o n n e c t i o n -  
broken  s u p e r v i s o r y  message shown i n  f i g u r e  3-8 i s  I 
s e n t  t o  t h e  a p p l i c a t i o n  program. T h i s  c o n n e c t i o n -  
broken  message r e q u i r e s  t h e  a p p l i c a t i o n  program t o  
respond by i s s u i n g  a n  end-connec t ion  asynchronous  
message ,  a s  shown i n  f i g u r e  3-9. The network s o f t -  I 
ware f i n i s h e s  t h i s  sequence  by responding  w i t h  t h e  
connec t ion-ended  asynchronous  s u p e r v i s o r y  message 
shown i n  f i g u r e  3-10. I 

I f  t h e  a p p l i c a t i o n  program d o e s  n o t  f o l l o w  t h e s e  
message s e q u e n c e s ,  a  l o g i c a l - e r r o r  asynchronous  
s u p e r v i s o r y  message is i s s u e d  t o  t h e  program. T h i s  
message is d i s c u s s e d  a t  t h e  end of t h i s  s e c t i o n .  

I 

I 
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F i g u r e  3-6. I n i t i a l i z e d - C o n n e c t i o n  (FC/INIT/R) S u p e r v i s o r y  Message Format I 

t a  

I 

I 
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F i g u r e  3-7. C o n n e c t i o n - I n i t i a l i z e d  (FC/INIT/N) S u p e r v i s o r y  Message Format I 

t a  

t a  Symbolic a d d r e s s  o f  t h e  a p p l i c a t i o n  program's  t e x t  a r e a  r e c e i v i n g  t h i s  asynchronous  s u p e r v i s o r y  
message. 

f c  Pr imary  f u n c t i o n  code 8316. T h i s  f i e l d  can b e  a c c e s s e d  w i t h  t h e  r e s e r v e d  symbol PFC, a s  
d e s c r i b e d  in  s e c t i o n  4. I t s  v a l u e  i s  d e f i n e d  a s  t h e  v a l u e  of  t h e  r e s e r v e d  symbol F C .  

i n i t  Secondary f u n c t i o n  code  7. T h i s  f i e l d  can b e  a c c e s s e d  w i t h  t h e  r e s e r v e d  symbol SFC, a s  d e f i n e d  
i n  s e c t i o n  4. I t s  v a l u e  i s  d e f i n e d  a s  t h e  v a l u e  of  t h e  r e s e r v e d  symbol INIT. 

acn A p p l i c a t i o n  c o n n e c t i o n  nunber a s s i g n e d  by t h e  network s o f t w a r e  t o  t h e  program end of  t h e  
l o g i c a l  c o n n e c t i o n  t h a t  has been i n i t i a l i z e d .  T h i s  v a l u e  i s  t h e  same a s  t h a t  used i n  p r e v i o u s  
CON/REQ/R and CONIREQIN messages.  T h i s  f i e l d  can b e  a c c e s s e d  u i t h  t h e  r e s e r v e d  symbol F C A C N ,  
a s  d e s c r i b e d  i n  s e c t i o n  4. 

f c  

t a  Symbolic a d d r e s s  of  t h e  a p p l i c a t i o n  program's  t e x t  a r e a  from which t h i s  asynchronous  super -  
v i s o r y  message i s  s e n t .  

f c  P r i m a r y  f u n c t i o n  code 8316. T h i s  f i e l d  can b e  a c c e s s e d  w i t h  t h e  r e s e r v e d  symbol PFC, a s  
d e s c r i b e d  in  s e c t i o n  4. I t s  v a l u e  i s  d e f i n e d  a s  t h e  v a l u e  o f  t h e  r e s e r v e d  symbol F C .  

i n i t  Secondary f u n c t i o n  code  7. T h i s  f i e l d  can b e  a c c e s s e d  w i t h  t h e  r e s e r v e d  symbol SFC, a s  d e f i n e d  
in  s e c t i o n  4. I t s  v a l u e  i s  d e f i n e d  a s  t h e  v a l u e  of  t h e  r e s e r v e d  symbol INIT. 

acn A p p l i c a t i o n  c o n n e c t i o n  number a s s i g n e d  by t h e  network s o f t w a r e  t o  t h e  program end of t h e  
l o g i c a l  c o n n e c t i o n  t h a t  has  been i n i t i a l i z e d .  T h i s  v a l u e  p l a c e d  i n  t h i s  f i e l d  must be t h e  
v a l u e  used i n  t h e  t h e  FC/INIT/R message t o  which t h i s  message i s  a  r e s p o n s e .  T h i s  f i e l d  can b e  
a c c e s s e d  u i t h  t h e  r e s e r v e d  symbol F C A C N ,  a s  d e s c r i b e d  i n  s e c t i o n  4. 

0 0  

f c  i n i t  

i n i t  

0 1 unused 

unused unused 

acn  

acn  

unused 



I 

I 

I 

I 

I 

I 

I symbol CONACN, as described i n  sect ion 4. 

Figure 3-8. Connection-Broken (CON/CB/R) Supervisory Nessage Format 
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t a 

Figure 3-9. End-Connection (CON/END/R) Supervisory Message Format, 
Connection Establishment Sequences (Sheet 1 o f  2 )  
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t a 

t a Symbolic address o f  the app l i ca t ion  program's t e x t  area receiv ing t h i s  asynchronous supervisory 
message. 

con Primary func t ion  code 6316. This f i e l d  can be accessed w i t h  the reserved symbol PFC, as 
described i n  sect ion 4. I t s  value i s  def ined as the value o f  the reserved symbol CON. 

c b Secondary funct ion code 5. This f i e l d  can be accessed w i t h  the reserved symbol SFC, as de- 
scr ibed i n  sect ion 4. I t s  value i s  def ined as the value o f  the reserved symbol CB. 

r c Reason code, speci fy ing the cause o f  the broken connection. This f i e l d  can have the values: 

1 Comunicat ion has been l o s t  w i t h  the element a t  the other end o f  the Logica l  connec- 
t i on .  I f  the element i s  an app l i ca t ion  program, i t  i s  unavailable; i f  the element i s  
a terminal, the l i n e  has disconnected. 

2 The network software broke the connection. This can occur i f  t h i s  message i s  a re- 
sponse t o  a CON/REP/N message containing an i n v a l i d  parameter or i f  the NOP disabled 
the cmmunicat ion Line t o  the terminal.  

This f i e l d  can be accessed w i th  the reserved symbol RC, as described i n  sec t ion  4. 

acn Appl icat ion connection nunber assigned by the network software t o  the program end o f  the 
Logical connection being broken. This nunber i s  always one f o r  which the a p p l i c a t i o n  program 
has prev ious ly  received a CON/REP/R message. This f i e l d  can be accessed w i t h  the reserved 

con 

aname I unused 

t a Symbolic address o f  the app l i ca t ion  program's t e x t  area from which t h i s  asynchronous super- 
v i s o r y  message i s  sent. 

con Primary funct ion code 631 This f i e l d  can be accessed w i t h  the reserved symbol PFC, as 
described i n  sect ion 4. 91s value i s  def ined as the value o f  the reserved symbol CON. 

end Secondary func t ion  code 6. This f i e l d  can be accessed w i t h  the reserved symbol SFC, as de- 
scr ibed i n  sec t ion  4. I t s  value i s  def ined as the va lue o f  the reserved symbol ENDD. 

acn App l i ca t ion  connection nunber assigned by the network software t o  t h i s  end o f  the Logical con- 
nec t ion  being terminated. The value placed i n  t h i s  f i e l d  must be the value used i n  the 
CON/REQ/R message beginning t h i s  message sequence. Upon receipt  o f  t h i s  message, the network 
software issues a response message and can reuse t h i s  a p p l i c a t i o n  connection nunber fo r  a 
d i f f e r e n t  l o g i c a l  connection w i th  the same program. This  f i e l d  can be accessed w i t h  the re- 
served symbol CONACN, as described i n  sec t ion  4. 

0 

acn 

ac n I unused 

0 unused 0 cb r c  



aname Name o f  next appl icat ion, 1 t o  7 characters cons is t ing  o f  l e t t e r s  o r  d i g i t s  on ly  w i t h  a  leading 
alpha character, l e f t - j u s t i f i e d  and blank f i l l e d  w i t h i n  the f i e l d .  This f i e l d  i s  used f o r  
terminal - to-appl icat ion connection only. This f i e l d  can conta in the fo l lowing:  

0 The network software alone determines the next app l i ca t ion  program t h a t  the  
device i s  connected to, o r  disconnects the device i f  t h a t  i s  an appropr ia te 
action. 

NVF NVF r e i n i t i a t e s  the l o g i n  sequence appropriate f o r  the terminal  o r  causes 
command terminal  disconnection. The fo l low ing  commands are v a l i d :  

BYE o r  Causes the device t o  be disconnected from the host. 
LOGOUT 

HELLO R e i n i t i a t e s  Login f o r  the device. I f  d ia log  i s  poss ib le  and 
or required, the log in  prompting sequence begins. 
LOGIN 

V a l i d  The device at  the other end of the l o g i c a l  connection i s  switched (wi thout  NVF 
app l i -  prompting d ia log)  t o  connection w i t h  the ind ica ted  appl icat ion,  i f  possible. 
c a t i o n  the name placed i n  the f i e l d  must be the element name used t o  d e f i n e  the re fe r -  
name enced app l i ca t ion  p r o g r m  i n  the v a l i d a t i o n  f i l e  (VALIDUx). 

If nei ther  the NVF o r  v a l i d  app l i ca t ion  name o p t i o n  i s  used, the value placed i n  the f i e l d  must 
be one t o  seven 6 - b i t  d i s p l a y  code characters cons is t ing  o f  Le t te rs  o r  nunbers on ly  w i t h  a  
leading alpha character, and blank f i l l e d .  

Figure 3-9. End-Connection (CONIENDIR) Supervisory Message Format, 
Connection Establishment Sequences (Sheet 2 o f  2) 

Figure 3-10. Connection-Ended (CON/END/N) Supervisory Message Format 
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CONNECTING APPLICATIONS TO 
APPLICATIONS 

t a  

When one a p p l i c a t i o n  program needs t o  be  connected 
t o  a n o t h e r ,  t he  f i r s t  a p p l i c a t i o n  program sends  a  
supe rv i so ry  message r eques t  t o  t h e  network so f tware ,  
a sk ing  f o r  e s t ab l i shmen t  of a  l o g i c a l  connect ion .  
Unlike t e rmina l - to -app l i ca t ion  connec t ions ,  t h e  
network sof tware  permi ts  more than  one l o g i c a l  con- 
n e c t i o n  t o  e x i s t  between two a p p l i c a t i o n  programs. 
The only requirements  f o r  such connect ions  a r e  t h a t  
both  programs be  running,  have completed NETON c a l l s  

( a s  desc r ibed  i n  s e c t i o n  5 ) ,  and have no t  reached 
t h e i r  connect ion  l i m i t s .  

t a  Symbolic address o f  the a p p l i c a t i o n  program's t e x t  area rece iv ing  t h i s  asynchronous supervisory 
message. 

con Primary func t ion  code 6316. This f i e l d  can be accessed w i th  the reserved symbol PFC, as de- 
scr ibed i n  sec t ion  4. I t s  value i s  def ined as the  value o f  the  reserved symbol CON. 

end Secondary func t ion  code 6. This f i e l d  can be accessed w i t h  the reserved symbol SFC, as de- 
scr ibed i n  sec t ion  4. I t s  value i s  def ined as t h e  va lue o f  the  reserved symbol ENDD. 

acn App l i ca t ion  connection nunber assigned by the network software t o  the program end o f  the l o g i -  
ca l  connection tha t  has been terminated by the CON/END/R message t o  which t h i s  message i s  a  re -  
sponse. A f te r  issu ing t h i s  message, the network software can reass ign t h i s  a p p l i c a t i o n  con- 
nec t ion  nunber t o  another Logical connection w i th  the same program. This f i e l d  can be accessed 
w i th  the reserved symbol CONACN, as described i n  sect ion 4. 

con 

Figure  3-11 shows t h e  most common message sequences 
i n  t h e  process  of e s t a b l i s h i n g  a  connec t ion  between 
two a p p l i c a t i o n s .  

In t h i s  f i g u r e ,  a r rows i n d i c a t e  t h e  d i r e c t i o n  of 
t r ansmis s ion  of each  message. The g e n e r a l  term 
Network Access Method (NAM) i n d i c a t e s  t h e  network 
so f tware  sending o r  r ece iv ing  t h e  message,  regard-  
l e s s  of t h e  so f tware  module a c t u a l l y  involved.  

0 1 end unused acn unused 



1 

A p p l i c a t i o n  1 A p p l i c a t i o n  2 Message - CON/ACRQ/R - CON/REQ/R 

f-------- CON/REQ/R 

f--------. CON/REQ/N 

____j CON/REP/N 

FC/INIT/R - FC/INIT/R 

f---------- FC/ INIT /N 

h FC/INIT/N 

The requested Logica l  connection i s  e s t a b l i s h e d  and enabled for input and output.  

A p p l i c a t i o n  1 NAM A p p l i c a t i o n  2 Message 

___._) CON/ACRQ/R - CON/ACRQ/A 

A p p l i c a t i o n  program 2 i s  not a v a i l a b l e .  The Logica l  connection i s  not establ ished.  

A p p l i c a t i o n  1 A p p l i c a t i o n  2 Message - CON/ACRQ/R - CON/REQ/R - CON/REQ/R 

f.-------- CON/REQ/A 

__.__) CON/REQ/N - CON/CB/R 

h CON/END/R - CON/END/N 

A p p l i c a t i o n  program 2 r e j e c t s  t h e  l o g i c a l  connection. 

I F i g u r e  3-11. Appl icat ion- to-Appl icat ion Connection Message Sequences 

A l l  t h r e e  sequences begin  when t h e  f i r s t  a p p l i c a t i o n  
program i s s u e s  t h e  asynchronous supe rv i so ry  message 

1 shown i n  f i g u r e  3-12. Th i s  r eques t - app l i ca t ion -  
connect ion  message causes  t h e  network so f tware  
e i t h e r  t o  i s s u e  t h e  asynchronous a p p l i c a t i o n -  

I connec t ion - r e j ec t  message shown i n  f i g u r e  3-13, o r  
t o  u se  a  message sequence s i m i l a r  t o  t h a t  used f o r  
t e rmina l - to -app l i ca t ion  connect ions .  I f  t h e  l a t t e r  
occu r s ,  both  a p p l i c a t i o n  programs r e c e i v e  t h e  form 
of t h e  asynchronous connect ion-reques t  supe rv i so ry  

( message shown i n  f i g u r e  3-3. Both programs may 
accep t  t h e  connect ion  by i s s u i n g  t h e  form of t h e  
connection-accepted asynchronous supe rv i so ry  mes- 

I sage shown i n  f i g u r e  3-4. I f  so ,  t hen  bo th  must 
exchange the  i n i t i a l i z e d - c o n n e c t i o n  and connect ion-  
i n i t i a l i z e d  messages of f i g u r e s  3-6 and 3-7 wi th  
t h e  network so f tware  be fo re  any d a t a  can  be t r a n s -  
mi t t ed  on t h e  l o g i c a l  connect ion .  

Ne i the r  a p p l i c a t i o n  program can send o r  r ece ive  any 
supe rv i so ry  o r  d a t a  messages on a  connec t ion  u n t i l  
connect ion  i n i t i a l i z a t i o n  p roces s ing  has  been com- 
p l e t e d .  

I 
I f  e i t h e r  program cannot  complete o r  s e r v i c e  t h e  
l o g i c a l  connec t ion ,  i t  can r e j e c t  t h e  connec t ion  
r e q u e s t  by i s s u i n g  t h e  asynchronous connect ion-  
r e j e c t e d  message desc r ibed  i n  f i g u r e  3-5. When ( 
t h i s  o c c u r s ,  t h e  o t h e r  a p p l i c a t i o n  program must 
exchange t h e  connection-broken, end-connection,  and 
connection-ended asynchronous supe rv i so ry  messages 
w i th  t h e  network so f tware .  No f u r t h e r  a c t i o n  i s  
r equ i r ed  by t h e  r e j e c t i n g  a p p l i c a t i o n  program. 

I f  e i t h e r  a p p l i c a t i o n  program does n o t  fo l low t h e s e  
message sequences ,  a  l o g i c a l - e r r o r  asynchronous 
supe rv i so ry  message i s  i s sued .  Th i s  message i s  
d i scussed  a t  t h e  end of t h i s  s e c t i o n .  



F igu re  3-13. App l ica t ion-Connect ion-Rejec t  (CONIACRQIA) Supe rv i so ry  Message Format 

60499500 P 
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t a  

r 

con 

t a  Symbolic address o f  t h e  a p p l i c a t i o n  program's t e x t  a rea from which t h i s  asynchronous super- 
v i s o r y  message i s  sent. 

con P r imary  f u n c t i o n  code 6 3 1 ~ .  Th i s  f i e l d  can b e  accessed w i t h  t h e  reserved symbol PFC, as 
desc r i bed  i n  s e c t i o n  4 .  I t s  va lue  i s  d e f i n e d  as t h e  va lue  o f  reserved symbol CON. 

ac rq  Secondary f u n c t i o n  code 2. T h i s  f i e l d  can be accessed w i t h  t h e  reserved symbol SFC, as 
desc r i bed  i n  s e c t i o n  4. I t s  va lue  i s  d e f i n e d  as t h e  va lue  o f  t h e  reserved symbol ACRQ. 

reserved Reserved by CDC. Reserved f i e l d s  must be equal  t o  zero. 

aname Name o f  t he  a p p l i c a t i o n  program w i t h  which t h i s  program wishes a  l o g i c a l  connect ion  t o  be 
es tab l i shed .  Th i s  name can b e  one t o  seven 6 - b i t  d i s p l a y  coded l e t t e r s  and d i g i t s ,  L e f t -  
j u s t i f i e d  w i t h  b lank  f i l l ;  t h e  f i r s t  cha rac te r  i s  always a lphabe t i c .  The name p laced i n  t h i s  
f i e l d  must be the  element name used t o  d e f i n e  t h e  requested a p p l i c a t i o n  program i n  t he  network 
c o n f i g u r a t i o n  f i l e .  Th is  f i e l d  can be accessed w i t h  t h e  reserved symbol CONANM, as desc r i bed  
i n  s e c t i o n  4. 

F igu re  3-12. Request-Appl icat ion-Connect ion (CON/ACRQ/R) Supe rv i so ry  Message Format 
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unused reserved 

aname 

0 

t a  

reserved 

1 con 

0  

an m e  

acrq  

0 

rese rved  

t a  Symbolic address o f  t h e  a p p l i c a t i o n  program's t e x t  area r e c e i v i n g  t h i s  asynchronous supe rv i so ry  
message. 

con P r imary  f u n c t i o n  code 6 3 1 ~ .  Th i s  f i e l d  can be accessed w i t h  t h e  reserved symbol PFC, as 
desc r i bed  i n  s e c t i o n  4. I t s  va lue  i s  d e f i n e d  as t h e  v a l u e  o f  reserved symbol CON. 

ac rq  Secondary f u n c t i o n  code 2. Th i s  f i e l d  can be accessed w i t h  t h e  reserved symbol SFC, as 
desc r i bed  i n  s e c t i o n  4. I t s  va lue  i s  d e f i n e d  as t h e  va lue  o f  t h e  reserved symbol ACRQ. 

r c  Reason code, s p e c i f y i n g  t he  cause f o r  r e j e c t i n g  t h e  connect ion  request .  T h i s  f i e l d  can have 
t h e  va lues:  

1 C a l l  r e j e c t e d  by  d e s t i n a t i o n  a p p l i c a t i o n .  

2 A network shutdown i s  i n  progress  and no a d d i t i o n a l  connect ions  can be es tab l i shed .  

9 The r e c e i v e r  a p p l i c a t i o n  i s  t e m p o r a r i l y  n o t  ava i l ab le .  

10  The requestor  a p p l i c a t i o n  i s  t e m p o r a r i l y  no t  a l lowed t o  make a p p l i c a t i o n - t o -  
a p p l i c a t i o n  connect ions.  

12 Maximum r e t r i e s  reached. 

T h i s  f i e l d  can be accessed w i t h  t h e  reserved symbol RC, as desc r i bed  i n  s e c t i o n  4 .  

abn A p p l i c a t i o n  b l o c k  number from t h e  a p p l i c a t i o n  b l o c k  header o f  t h e  CONIACRQIR s u p e r v i s o r y  mes- 
sage o f  t h e  requestor  a p p l i c a t i o n .  Th i s  f i e l d  can be accessed by t h e  reserved symbol CONABN, 
as desc r i bed  i n  s e c t i o n  4. 

aname Name o f  t he  a p p l i c a t i o n  program w i t h  which connect ion  was requested. T h i s  f i e l d  w i l l  always 
be t h e  same as t h e  aname f i e l d  i n  t h e  CON/ACRQIR message t o  which t h i s  message i s  a  response. 
Th i s  f i e l d  can be accessed w i t h  t h e  reserved symbol CONANM, as desc r i bed  i n  s e c t i o n  4. 

reserved Reserved by CDC. Reserved f i e l d s  must be equa l  t o  zero. 

acrq  r c  abn reserved 



A l o g i c a l  connect ion  e s t a b l i s h e d  between two a p p l i -  
c a t i o n  programs does n o t  n e c e s s a r i l y  have t h e  same 
a p p l i c a t i o n  connect ion  number f o r  bo th  a p p l i c a t i o n s .  
The network so f tware  a s s i g n s  t h e  a p p l i c a t i o n  con- 
nec t ion  number t o  each end of t h e  l o g i c a l  connect ion  
independent ly .  The a p p l i c a t i o n  connect ion  number 
i s  unique wi th in  a l l  connect ions  of each a p p l i c a t i o n  
program, so  t h a t  t h e  same l o g i c a l  connect ion  can 1 have,  f o r  example, an acn parameter of 2 f o r  a p p l i -  
c a t i o n  program A (which accepted  one previous  con- 
n e c t i o n )  but  an acn parameter of 4 f o r  a p p l i c a t i o n  
program B (which accepted  t h r e e  previous  con- 
n e c t i o n s ) .  

1 MONITORING CONNECTIONS 

As soon a s  a  l o g i c a l  connect ion  i s  complete ly  i n i -  
t i a l i z e d  by t h e  network so f tware  and an a p p l i c a t i o n  
program, t h e  network so f tware  beg ins  increment ing 
an i n a c t i v i t y  t imer .  Each t ime a  d a t a  b lock o r  
synchronous supe rv i so ry  message i s  t r ansmi t t ed  on 
t h e  l o g i c a l  connec t ion ,  t h i s  i n a c t i v i t y  t imer  i s  
r e s e t  t o  zero .  Any t ime 10 minutes  e l a p s e  wi thou t  
any message t r ansmis s ion  on a  l o g i c a l  connec t ion ,  
t he  network sof tware  uses  one of t h e  supe rv i so ry  
message sequences shown i n  f i g u r e  3-14 t o  inform 
the  a p p l i c a t i o n  program of t h e  cond i t i on .  

The connect ion  moni tor ing  sequence c o n s i s t s  of t h e  
asynchronous inac t ive -connec t ion  message shown i n  
f i g u r e  3-15. This  message i s  adv i so ry  on ly ;  no 
response  i s  r equ i r ed  from t h e  a p p l i c a t i o n  program. 
The network so f tware  a u t o m a t i c a l l y  r e s e t s  t h e  
i n a c t i v i t y  t imer  t o  zero  a s  soon a s  t h e  message i s  
i s sued .  

I Connection moni tor ing  i s  no t  performed f o r  l o g i c a l  
connect ions  t o  ba t ch  dev ices .  

App l i ca t ion  NAM - Message 

4 FCIINACTIR 

The t imer  f o r  t h e  l o g i c a l  connect ion  i s  r e s e t  t o  
ze ro .  

App l i ca t ion  1  NAM Appl i ca t ion  2 Message - - FCIINACTIR 

The t imer  f o r  t h e  l o g i c a l  connect ion  i s  r e s e t  t o  
ze ro .  

Figure 3-14. Connection Monitoring 
Message Sequences 

I 

TERMINATING CONNECTIONS I 
A l o g i c a l  connect ion  can be  terminated  any t ime 
a f t e r  e s t ab l i shmen t  of i t  begins .  This  d iscon-  
n e c t i o n  can be i n i t i a t e d  by an  a p p l i c a t i o n  program 
o r  by t h e  network so f tware .  These two p o s s i b i l i t i e s  
have s e p a r a t e  corresponding supe rv i so ry  message 
sequences ,  a s  shown i n  f i g u r e  3-16. 

A l o g i c a l  connect ion  t e rmina t ion  i s  i n d i c a t e d  by 
t h e  network whenever a  c o n d i t i o n  a r i s e s  t h a t  i s  n o t  
caused by t h e  a p p l i c a t i o n  program. Such c o n d i t i o n s  
i n c l u d e  hardware f a i l u r e ,  a  d i a l u p  l i n e  being d i s -  
connected wi thout  a  formal  l ogou t  by a  t e rmina l  
o p e r a t o r ,  f a i l u r e  of ano the r  (connected)  app l i ca -  
t i o n  program, and so  f o r t h .  The g e n e r a l  ca se  of 
t h i s  is  shown by t h e  second message sequence i n  t h e  
f i g u r e ,  a  sequence a l r e a d y  encountered  a s  p a r t  of 
t h e  connec t ion  e s t ab l i shmen t  sequences d i scussed  
e a r l i e r  i n  t h i s  s e c t i o n .  

I 

I 

Figure  3-1 5. Inactive-Connection (FCIINACTIR) Supervisory  Message Format 

59 51 49 43 35 23 0 

t a  

t a  Symbolic add res s  of t h e  a p p l i c a t i o n  program's t e x t  a r e a  r ece iv ing  t h i s  asynchronous supe rv i so ry  
message. 

f c  Primary f u n c t i o n  code 8 3 1 ~ .  Th i s  f i e l d  can be  accessed with t h e  reserved symbol PFC, a s  de- 
s c r ibed  in s e c t i o n  4. I t s  va lue  i s  de f ined  a s  t h e  va lue  of t h e  reserved symbol F C .  

i n a c t  Secondary f u n c t i o n  code 4. This  f i e l d  can be  accessed with t h e  reserved symbol SFC, a s  de- 
s c r i b e d  in s e c t i o n  4. I t s  va lue  i s  de f ined  a s  t h e  va lue  of t h e  reserved symbol INACT. 

acn Appl ica t ion  connect ion  nunber ass igned by t h e  network so f tware  t o  t h e  program end of t h e  
Logical connect ion  r epo r t ed  a s  i nac t ive .  The va lue  in t h i s  f i e l d  i s  always nonzero and i s  t h e  
value  used in an FCIINITIN message processed by t h e  a p p l i c a t i o n  program. This  f i e l d  can be  
accessed with t h e  reserved symbol F C A C N ,  a s  desc r ibed  in s e c t i o n  4. 

f c  0 0 i nac t  unused acn unused 



Appl i ca t i on  N A N  - Message 

b CON/END/R - CON/END/N 

The Logical  connec t i on  i s  t e rmina t ed  by t h e  
a p p l i c a t i o n  program. The a p p l i c a t i o n  connec t i on  
nunber can be r ea s s igned  t o  ano the r  l o g i c a l  con- 
n e c t i o n  by t h e  network so f twa re .  

App l i c a t i on  - N AM Message 

4 CON/CB/R 

The Logical  connec t i on  i s  t e rmina t ed  by t h e  n e t -  
work. The a p p l i c a t i o n  program can s a l v a g e  d a t a  
in t r a n s i t  by f e t c h i n g  any b locks  queued. 

b C O N / E N D / R  

+ C O N / E N D / N  

The a p p l i c a t i o n  connec t i on  nunber can be  r e -  
a s s i gned  t o  m o t h e r  Logical  connec t i on  by t h e  
network so f twa re .  

I Figure  3-16. Connection Terminat ion  
Message Sequences 

I The sequence  b e g i n s  when t h e  network s o f t w a r e  s ends  
t h e  connect ion-broken  message of f i g u r e  3-8 t o  t h e  
a p p l i c a t i o n  program. The network s o f t w a r e  d i s c a r d s  
any d a t a  b locks  o r  synchronous  s u p e r v i s o r y  messages  
s e n t  by t h e  a p p l i c a t i o n  program on t h e  connec t i on  
between t h e  t ime  t h i s  asynchronous  s u p e r v i s o r y  mes- 
s age  i s  queued and t h e  t ime  i t  i s  p roce s sed  by t h e  
a p p l i c a t i o n  program. When t h e  a p p l i c a t i o n  program 
r e c e i v e s  t h i s  message,  it can  s t i l l  f e t c h  any  up- 

( l i n e  b locks  queued on t h e  l o g i c a l  connec t i on .  As 
soon a s  it has f e t c h e d  a l l  o u t s t a n d i n g  b l o c k s ,  t h e  
a p p l i c a t i o n  program must  i s s u e  a n  end-connect ion  

I message of  t h e  form shown i n  f i g u r e  3-9. The ne t -  
work s o f t w a r e  responds  w i t h  t h e  asynchronous  
connection-ended message d e s c r i b e d  i n  f i g u r e  3-10. 
The a p p l i c a t i o n  connec t i on  number of  t h e  t e rmina t ed  
l o g i c a l  connec t i on  t h e n  becomes a v a i l a b l e  f o r  u s e  
w i t h  a n o t h e r  l o g i c a l  connect ion .  

( A p p l i c a t i o n - i n i t i a t e d  t e r m i n a t i o n  of  a l o g i c a l  con- 
n e c t i o n  o c c u r s  whenever t h e  a p p l i c a t i o n  program 
p r o c e s s e s  a  t e r m i n a l  o p e r a t o r ' s  r e q u e s t  t o  end con- 
n e c t i o n ,  o r  i n  any  o t h e r  s i t u a t i o n  where t h e  a p p l i -  
c a t i o n  program has  f i n i s h e d  exchanging b l o c k s  ove r  

I t h e  l o g i c a l  connec t i on .  The message sequence  i s  t h e  
f i r s t  one shown i n  f i g u r e  3-16. Th i s  sequence  
b e g i n s  when t h e  a p p l i c a t i o n  program i s s u e s  a n  
asynchronous  end-connect ion  s u p e r v i s o r y  message. 

The format  of  t h e  end-connect ion  message i s  de- 
s c r i b e d  i n  f i g u r e  3-9. T h i s  message pe rmi t s  t h e  
a p p l i c a t i o n  program t o  i n f l u e n c e  connec t i on  swi tch-  
i ng  o r  d i s c o n n e c t i o n  p roce s s ing  performed f o r  t h e  
d e v i c e  a f t e r  it i s  d i s connec t ed  from t h e  a p p l i c a -  
t i o n  program. The e f f e c t s  of  t h i s  end-connect ion  
message v a r y  acco rd ing  t o  t h e  aname f i e l d  c o n t e n t s  
and whether  t h e  d e v i c e  i s  a  p a s s i v e  ( b a t c h )  o r  
i n t e r a c t i v e  ( c o n s o l e )  dev i ce .  

The c o n t e n t s  o f  aname f o r  p a s s i v e  d e v i c e s  i s  
i r r e l e v a n t .  NVF w i l l  a lways  l o g o u t  a p a s s i v e  d e v i c e  
i f  i t ' s  connec t i on  i s  ended.  I 
When a  ze ro  aname parameter  i s  used  a n  i n t e r a c t i v e  
d e v i c e  i s  prompted f o r  t h e  name of t h e  nex t  program 
t h e  d e v i c e  shou ld  be  connected  t o ,  u n l e s s  t h e  u s e r  
i s  a l lowed a c c e s s  o n l y  t o  t h e  d i s c o n n e c t e d  a p p l i c a -  
t i o n  program. I n  t h i s  i n s t a n c e ,  t h e  d e v i c e ' s  log-  
i c a l  connec t i on  i s  p roce s sed  by NVF a s  i f  a n  aname 
v a l u e  of BYE o r  LOGOUT was s p e c i f i e d .  

When a  v a l i d  a p p l i c a t i o n  name i s  used i n  t h e  aname 
f i e l d  f o r  a  c o n s o l e  c o n n e c t i o n ,  t h e  connec t i on  is 
d i sposed  of i n  one  of  two ways. I f  t h e  s p e c i f i e d  
a p p l i c a t i o n  program i s  a v a i l a b l e  and t h e  l o g i n  u s e r  
name of  t h e  c o n s o l e  i s  a l l owed  a c c e s s  t o  i t ,  t h e  
conso l e  connec t i on  is  swi t ched  d i r e c t l y  t o  t h e  new 
a p p l i c a t i o n  program. T h i s  s w i t c h  i s  performed 
w i t h o u t  d i a l o g  between NVF and a  c o n s o l e  o p e r a t o r .  
The network s o f t w a r e  per forms t h e  s w i t c h  by s end ing  
a  connec t i on - r eques t  s u p e r v i s o r y  message f o r  t h e  
c o n s o l e  t o  t h e  s p e c i f i e d  a p p l i c a t i o n  program. 

I f  t h e  s p e c i f i e d  a p p l i c a t i o n  program i s  n o t  a v a i l -  
a b l e  o r  t h e  l o g i n  u s e r  name does  n o t  permi t  t h e  
t e r m i n a l  t o  a c c e s s  i t ,  t h e  t e r m i n a l  connec t i on  i s  
n o t  swi tched .  I n  t h i s  c a s e ,  a n  i n t e r a c t i v e  t e r -  
m ina l  is  informed o f  t h e  c o n d i t i o n  w i t h  t h e  message 
APPLICATION NOT PRESENT o r  USER ACCESS NOT POSSIBLE 
- CONTACT NEWORK ADMINISTRATOR. The t e r m i n a l  i s  
t h e n  prompted f o r  a n o t h e r  a p p l i c a t i o n  program name, 
u n l e s s  t h e  t e r m i n a l  was con f igu red  f o r  a  f u l l  a u t o -  
m a t i c  l o g i n  procedure  and t h e  u s e r  name i n  t h a t  
procedure  v a l i d a t e s  a c c e s s  o n l y  t o  t h e  d i s connec t ed  
a p p l i c a t i o n  program. I n  t h i s  i n s t a n c e ,  t h e  t e r -  

I 
m i n a l ' s  l o g i c a l  c o n n e c t i o n  i s  p roce s sed  by NVF a s  
i f  a n  aname v a l u e  of  BYE o r  LOGOUT was s p e c i f i e d .  

I 
When a n  NVF command is  used i n  t h e  aname f i e l d ,  
d i s c o n n e c t i o n  p r o c e s s i n g  depends on  t h e  command 
used and whether  t h e  t e r m i n a l  i s  a  b a t c h  o r  i n t e r -  
a c t i v e  t e r m i n a l .  The HELLO o r  LOGIN command c a u s e s  
NIIF t o  i n i t i a t e  a  manual  l o g i n  d i a l o g  w i t h  a n  
i n t e r a c t i v e  t e r m i n a l .  

The BYE o r  LOGOUT command c a u s e s  NVF t o  a t t e m p t  
d i s c o n n e c t i o n  of t h e  t e r m i n a l  from t h e  d a t a  com- 
mun ica t i on  network.  NVF r e q u e s t s  t h e  network s o f t -  
ware t o  perform d i s c o n n e c t i o n  p r o c e s s i n g  f o r  ba t ch  

I 
and i n t e r a c t i v e  t e r m i n a l s .  

When p a s s i v e  d e v i c e s  a r e  logged o u t ,  t hey  w i l l  be 
r e connec t ed  t o  t h e  same h o s t  a p p l i c a t i o n  a s  i t s  
owning c o n s o l e  i f  t h e  c o n s o l e  h a s  n o t  Logged o u t .  I 
On d i a l u p  l i n e s ,  i n t e r a c t i v e  t e r m i n a l s  a r e  a s s i g n e d  1 
t o  a  d i s c o n n e c t i o n  queue.  When a l l  i n t e r a c t i v e  
t e r m i n a l s  on t h e  d i a l u p  l i n e  a r e  a s s i g n e d  t o  t h e  
d i s c o n n e c t i o n  queue ,  a  t ime r  f o r  t h e  l i n e  is 
s t a r t e d .  When t h e  t ime r  f o r  t h e  l i n e  e x p i r e s ,  t h e  
d i a l u p  l i n e  i s  p h y s i c a l l y  d i s connec t ed .  Th i s  d i s -  
c o n n e c t i o n  c a u s e s  p h y s i c a l  d i s c o n n e c t i o n  of a l l  
t e r m i n a l s  on  t h e  l i n e ,  i n c l u d i n g  any p a s s i v e  t e r -  
m i n a l s  s t i l l  connected  t o  a n  a p p l i c a t i o n  program 
( t h e  connec t i on  i s  broken  from t h e  a p p l i c a t i o n  pro- 
gram's v i ewpo in t ) .  The network s o f t w a r e  e f f e c t i v e l y  
hangs up t h e  t e l e p h o n e ,  b u t  t h e  t e r m i n a l s  c a n  be 
r econnec t ed  a f t e r  a  new d i a l - i n  procedure .  



On hardwired l i n e s ,  no d i sconnec t ion  occurs  when 
a l l  i n t e r a c t i v e  t e rmina l s  on the  hardwired l i n e  a r e  
timed out .  Because the  l i n e  i s  no t  d isconnected i n  
t h i s  i n s t ance ,  pass ive  t e rmina l s  s t i l l  connected t o  

I a p p l i c a t i o n  programs remain connected t o  those  1 programs. 

1 While a terminal  i s  queued f o r  d i sconnec t ion ,  any 
terminal  opera tor  keyboard e n t r y  removes t h e  t e r -  
minal from the  disconnect ion queue and reconnects  
i t  t o  NVF f o r  a new manual l o g i n  procedure. The 
d a t a  entered i s  d iscarded by the  network sof tware  
and t h e r e f o r e  can be anything t h e  ope ra to r  wishes.  

MANAGING CONNECTION 1 LISTS 
There a r e  f i v e  asynchronous supervisory  message 
sequences used f o r  connection l i s t  management. Each 
sequence c o n s i s t s  of one message, i ssued by t h e  
a p p l i c a t i o n  program. 

I Three of these  sequences,  a s  shown i n  f i g u r e  3-17, 
c o n t r o l  l i s t  p o l l i n g  and l i s t  assignment.  The 
o t h e r  sequences,  shown i n  f i g u r e  3-18, c o n t r o l  t he  
duplexing mode used dur ing l ist  processing. 

Appl ica t ion NAM - Message 

+ LST/OFF/R 

When t h e  l i s t  nunber a s soc ia t ed  with the  a f f e c t -  
ed Logical connection i s  next po l l ed  by t h e  
a p p l i c a t i o n  program, no blocks ui  11 be re turned 
from the  connection. 

Appl ica t ion -- NAM - Message 

* LST/ON/R 

When t h e  L i s t  nunber a s soc ia t ed  with the  a f f e c t -  
ed Logical connection i s  next po l l ed  by t h e  
a p p l i c a t i o n  program, blocks  might be re turned 
from the  connection. 

Appl ica t ion NAM - Ressage 

W LST/SUH/R 

When the  new l i s t  nunber a s soc ia t ed  with t h e  
a f f e c t e d  Logical connection i s  next po l l ed  by 
the  a p p l i c a t i o n  program, blocks  might be re- 
turned from t h e  connection. 

I Figure 3-17. Connection L i s t  P o l l i n g  Control 
Message Sequences 

( CONTROLLING LIST POLLING 

Connection l i s t  po l l ing  c o n t r o l  c o n s i s t s  of enabl ing 
o r  d i s a b l i n g  the  f e t c h i n g  of inpu t  b locks  from a 

I s i n g l e  l o g i c a l  connection when t h e  l i s t  t h a t  t h e  
connection i s  ass igned t o  i s  pol led .  A l l  connec- 
t i o n s  a r e  i n i t i a l l y  enabled f o r  l i s t  process ing 
without a p p l i c a t i o n  program a c t i o n .  Each time t h e  

Appl ica t ion - N AM Message I 
When t h e  L i s t  nunber a s soc ia t ed  with the  a f f e c t -  
ed Logical connection i s  next pol led  by t h e  
a p p l i c a t i o n  program, blocks can be re turned from 
t h e  a f f e c t e d  Logical connection r ega rd le s s  of 
t h e  previous  t y p e s  of b locks  output  on t h e  
connection. 

1 Appl icat ion NAM - Message 1 
When t h e  l i s t  number a s soc ia t ed  with t h e  a f f e c t -  
ed Logical connection i s  next pol led  by t h e  
a p p l i c a t i o n  program, blocks of a p p l i c a t i o n  block 
type  1 or a s i n g l e  block of block type 2 a r e  
re turned from t h e  a f f e c t e d  connection only  i f  a 
block of  block type 2 or  a LST/ON/R message has 
been sen t  dounl ine  on t h e  connection s ince  t h e  
Last upl ine  block of block type  2 was d e l i v e r e d  
t o  t h e  program. In e f f e c t ,  message input t o  t h e  
program i s  d i sab led  u n t i l  message output i s  com- 
p le t e .  

Figure  3-18. Connection L i s t  Duplexing 
Message Sequences 

I 

a p p l i c a t i o n  program p o l l s  t he  l i s t  number t h a t  i t  
h a s  a s s o c i a t e d  w i t h  a s p e c i f i c  connect ion,  b locks  
queued from t h a t  connect ion can be re turned t o  the  
program. I f  the  program r e q u i r e s  t h e  l i s t  t o  be 
po l l ed  wi thout  r e t u r n i n g  any blocks  queued from the  
connect ion,  t h e  asynchronous supe rv i so ry  message 
shown i n  f i g u r e  3-19 causes  t h e  next  p o l l  of the  I 
l i s t  t o  exclude t h e  connection. This t u r n - l i s t -  
processing-off message e f f e c t i v e l y  d i s a b l e s  l i s t  
process ing f o r  t h e  connection. This  message i s  not 
acknowledged by the  network so f tware  and remains i n  
e f f e c t  u n t i l  canceled by t h e  asynchronous t u r n - l i s t -  
processing-on message shown i n  f i g u r e  3-20. I 
The turn- l i s t -process ing-on message i s  i ssued by 
t h e  a p p l i c a t i o n  program t o  enab le  l i s t  processing 
and i n p u t  f o r  a s p e c i f i c  connection. This  message ( 
causes  t h e  next p o l l  of t h e  l i s t  number a s soc ia t ed  d 
with  t h e  ind ica t ed  connect ion t o  include t h e  con- 
n e c t i o n ' s  d a t a  b lock queue. The network sof tware  
does  n o t  acknowledge t h i s  message. I f  t h e  message 
i s  i s sued  when l i s t  process ing a l r eady  has  been 
enabled f o r  t h e  connect ion,  no e r r o r  occurs .  The 
message remains i n  e f f e c t  u n t i l  canceled by a turn- 
l i s t -p rocess ing -o f f  supe rv i so ry  message. 

Enabling l i s t  process ing f o r  a l o g i c a l  connection 
does  no t  cause  a queued block t o  be r e tu rned  from 
t h a t  connect ion t h e  next  time the  connect ion 's  l i s t  
i s  pol led .  Connections on a l i s t  a r e  searched i n  a 
round-robin f a sh ion  s t a r t i n g  wi th  t h e  connect ion 
fol lowing t h e  connect ion from which d a t a  was l a s t  
obta ined.  Disabled connect i ons  a r e  skipped dur ing 
the  p o l l i n g  process ;  enabled connect ions  and con- 
n e c t i o n s  i n  half-duplex mode f o r  which no output  
has  been s e n t  a r e  included. I 



The l i s t  number a s s o c i a t e d  w i t h  a s p e c i f i c  connec- 
t i o n  is  determined by t h e  a p p l i c a t i o n  program when 
i t  a c c e p t s  t h e  l o g i c a l  connect ion .  Th i s  l i s t  num- 
be r  can be changed whi le  t h e  connect ion  e x i s t s  by 

I i s s u i n g  t h e  change-connect ion- l i s t  s u p e r v i s o r y  mes- 
sage shown i n  f i g u r e  3-21. The network so f tware  
does  not  acknowledge t h i s  asynchronous message,  but 
t h e  change i s  e f f e c t i v e  a t  t h e  t ime of t h e  nex t  
p o l l  of t h e  new l i s t  number. A f t e r  t h e  change- 
connec t ion - l i s t  message i s  i s sued  by t h e  a p p l i c a t i o n  
program, p o l l s  of t h e  o l d  l i s t  number cannot  r e t u r n  
b locks  queued from t h e  a f f e c t e d  connect ion .  

I 

1 
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P o l l i n g  of connect ion  l i s t s  i s  performed through 
a p p l i c a t i o n  c a l l s  t o  t h e  AIP r o u t i n e s  NETGETL and 

I NETGTFL. These r o u t i n e s  a r e  desc r ibed  i n  s e c t i o n  5. 

Figure 3-19. Turn-List-Processing-Off (LSTIOFFIR) Supervisory Message Format I 

t a 

I 

I 
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CONTROLLING LIST DUPLEXING 1 

Figure 3-20. Turn-List-Processing-On (LST/ON/R) Supervisory Message Format I 

t a  

Upline  and downline t r ansmis s ions  on l o g i c a l  con- 
n e c t i o n s  u s u a l l y  occur i n  a f u l l  duplex mode. In 
f u l l  duplex mode, t h e  number and occurrence  of com- 
p l e t e  u p l i n e  message b locks  i s  n o t  r e l a t e d  i n  any 
way t o  t he  number o r  occurrence  of downline message 
b locks .  Message i n p u t  and ou tpu t  i s  l o g i c a l l y  
independent and can become unsynchronized. 

t a Symbolic address o f  the app l i ca t ion  program's t e x t  area from uhich t h i s  asynchronous super- 
v i s o r y  message i s  sent. 

1s t  Primary f u n c t i o n  code CO16. This f i e l d  can be accessed w i  t h  the reserved symbol PFC, as 
described i n  sect ion 4. I t s  value i s  def ined as the value o f  the reserved symbol LST. 

o f f  Secondary f u n c t i o n  code 0. This f i e l d  can be accessed w i t h  the reserved symbol SFC, as 
described i n  sec t ion  4. I t s  value i s  def ined as the  value o f  the reverse symbol OFF. 

acn App l i ca t ion  connection nunber assigned by the network sof tuare t o  the program end of the Logi- 
c a l  connection f o r  which l i s t  processing i s  being disabled. The value used i n  t h i s  f i e l d  must 
be the value used i n  a CONIREQIR message processed by the  a p p l i c a t i o n  program. This  f i e l d  can 
be accessed w i th  the reserved symbol LSTACN, as described i n  sec t ion  4. 

The l i s t  p roces s ing  f e a t u r e  of NAM can  be  used i n  
con junc t ion  wi th  a s e t  of asynchronous supe rv i so ry  
messages t o  avoid  l o s s  of i n p u t  and ou tpu t  synchro- 
n i z a t i o n  on a l o g i c a l  connect ion .  These messages 
can be used t o  swi t ch  t h e  connec t ion  t o  and from a 
h a l f  duplex  mode of i npu t  and ou tpu t .  

1st 

t a Symbolic address o f  the a p p l i c a t i o n  program's t e x t  area from which t h i s  asynchronous super- 
v i s o r y  message i s  sent. 

1s t  Primary f u n c t i o n  code C016. This f i e l d  can be accessed w i th  the reserved symbol PFC, as 
described i n  sect ion 4. I t s  value i s  def ined as the  value o f  the reserved symbol LST. 

on Secondary func t ion  code 1. This f i e l d  can be accessed w i t h  the reserved symbol SFC, as 
described i n  sect ion 4. I t s  value i s  def ined as the value o f  the reserved symbol ON. 

ac n App l i ca t ion  connection number assigned by the network software t o  the program end o f  the Logi- 
ca l  connection f o r  uh ich l i s t  processing i s  being enabled. The value used i n  t h i s  f i e l d  must 
be the value used i n  a CON/REQIR message processed by the a p p l i c a t i o n  program. This f i e l d  can 
be accessed w i th  the reserved symbol LSTACN, as described i n  sec t ion  4. 

1st  

acn unused 0 

0 

o f f  0  

0 on 

unused 

unused acn unused 
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Primary func t ion  code CO16. This  f i e l d  can be  accessed with t h e  reserved symbol PFC, a s  
desc r ibed  in s e c t i o n  4. I t s  va lue  i s  de f ined  a s  t h e  va lue  of t h e  reserved symbol LST. 

t a  

Symbolic address  of t h e  a p p l i c a t i o n  program's tex t  a r e a  from which t h i s  asynchronous super- 
v i s o r y  message i s  sent .  

Secondary func t ion  code 2. This  f i e l d  can be  accessed with t h e  reserved symbol SFC, a s  
desc r ibed  in s e c t i o n  4. I t s  value  i s  de f ined  a s  t h e  va lue  of t h e  reserved symbol SWH. 

d 

ac n  Appl ica t ion connection nunber ass igned by t h e  network so f tware  t o  the  program end of t h e  logi-  
c a l  connection being switched t o  a  new connection L i s t .  The value  used in  t h i s  f i e l d  must be  
t h e  value  used in a  CON/REQ/R message processed by t h e  a p p l i c a t i o n  program. Th i s  f i e l d  can be 
accessed with t h e  reserved symbol LSTACN, a s  desc r ibed  in s e c t i o n  4. 

1st 

nualn The nunber of t h e  new connection Lis t  t o  which t h e  l o g i c a l  connection i s  reassigned; 0 < nualn 
< 63. This f i e l d  can be accessed with t h e  reserved symbol LSTALN, a s  desc r ibed  in  s e c t i o n  4. - 

Figure  3-21. Change-Connection-List (LST/SUH/R) Supervisory  Message Format 

0  

I n  ha l f  duplex mode, d e l i v e r y  of an  u p l i n e  block of 
block type 2  t u r n s  o f f  a d d i t i o n a l  l i s t  p rocess ing  
f o r  t he  connection u n t i l  a  downline block of b lock 
type 2  o r  a  LST/ON/R message i s  s e n t  on t h e  same 
connection. I n  e f f e c t ,  a p p l i c a t i o n  program inpu t  
obta ined through NETGETL o r  NETGTFL c a l l s  must 
a l t e r n a t e  wi th  output  f o r  t h e  connect ion,  because 
no o t h e r  sequence of inpu t  and ou tpu t  i s  p o s s i b l e  
us ing those  c a l l s .  

An a p p l i c a t i o n  program beg ins  network access  wi th  
i t s  AIP l i s t  process ing code au tomat i ca l ly  enabled 
f o r  fu l l -duplex o p e r a t i o n  of  a l l  l o g i c a l  connec- 
t i o n s .  The program can change a  s i n g l e  connect ion 
t o  half-duplex o p e r a t i o n  a t  any t ime dur ing  network 
access  by i s su ing  t h e  asynchronous supe rv i so ry  mes- 

I sage shown i n  f i g u r e  3-22, w i th  t h e  a p p r o p r i a t e  
a p p l i c a t i o n  connect ion number included i n  t h e  acn  
f i e l d .  A l t e r n a t i v e l y ,  t h e  program can change a l l  
e x i s t i n g  and any f u t u r e  connect ions  by i s s u i n g  t h e  
same supe rv i so ry  message wi th  a n  acn  f i e l d  va lue  of  
zero. There i s  no response t o  e i t h e r  form of t h i s  
message. 

0  

When half-duplex ope ra t ion  beg ins  f o r  a  connect ion,  
t he  connect ion i s  i n i t i a l l y  enabled o r  d i sab led  f o r  
normal l ist  p rocess ing ,  depending on t h e  s e t t i n g  of 
the  reserved symbol LSTDIS i n  the  LST/HDX/R super- 

( v i s o r y  message shown i n  f i g u r e  3-22. I f  LSTDIS i s  
s e t  t o  ze ro ,  then t h e  connect ion i s  i n i t i a l l y  
enabled f o r  normal l i s t  process ing v i a  NETGETL o r  

( NETGTFL c a l l s .  When such a  c a l l  r e t u r n s  a  b lock of 
a p p l i c a t i o n  block type 2  ( i d e n t i f y i n g  t h e  l a s t  
block of an  u p l i n e  message),  NETGETL o r  NETGTFL 
c a l l s  d i s a b l e  the  connect ion f o r  subsequent l i s t  
processing. 

Use of the  turn-on-hal f -duplex- l i s t -process ing 
message has  no e f f e c t  on use of t h e  t u r n - l i s t -  
processing-off or  turn- l i s t -process ing-on messages. 
The e f f e c t s  of  t h e  l a t t e r  messages t ake  precedence 

I over the  mode of duplexing ope ra t ion  i n  e f f e c t  f o r  
a  g iven connection. In  a d d i t i o n ,  t h e  t u r n - l i s t -  
processing-on message enab les  t h e  connect ion f o r  
i n p u t ,  even i f  no output  has  been s e n t .  

swh 

An a p p l i c a t i o n  program can change a  s i n g l e  connec- 
t i o n  back t o  fu l l -duplex o p e r a t i o n  a t  any t ime 
dur ing network a c c e s s  by i s s u i n g  the  asynchronous 
supe rv i so ry  message shown i n  f i g u r e  3-23, w i th  t h e  1 
a p p r o p r i a t e  a p p l i c a t i o n  connect ion number included 
i n  t h e  acn  f i e l d .  A l t e r n a t i v e l y ,  t h e  program can 
change a l l  e x i s t i n g  and any f u t u r e  connect ions  by 
i s s u i n g  t h e  same supe rv i so ry  message wi th  an  acn  
f i e l d  va lue  of zero.  There is  no response t o  e i t h e r  
form of t h i s  message. 

When f u l l  duplex ope ra t ion  beg ins  f o r  a  connect ion,  -' 
t he  connect ion i s  i n i t i a l l y  enabled f o r  normal l i s t  
process ing v i a  NETGETL o r  NETGTFL c a l l s .  The con- 
n e c t i o n  remains enabled u n t i l  d i sab led  by t h e  
p rev ious ly  desc r ibed  turn- l i s t -process ing-off  
supe rv i so ry  message. Upline d e l i v e r y  of a  d a t a  
b lock of a p p l i c a t i o n  block type 2  h a s  no r e l a t i o n -  
s h i p  t o  downline t r ansmiss ion  of a  block of the  
same block type.  

unused 

Use of  t h e  turn-on-ful l -duplex- l i s t -process ing mes- 
sage  has  no e f f e c t  on use of t h e  t u r n - l i s t -  
processing-off o r  turn- l i s t -process ing-on mes- 
sages .  The e f f e c t s  of t h e  l a t t e r  messages t ake  
precedence over  t h e  mode of duplexing ope ra t ion  i n  
e f f e c t  f o r  a  g iven  connect ion.  I f  a  g iven  connec- 
t i o n  has  been d i s a b l e d  f o r  any l i s t  process ing by a 
turn- l i s t -process ing-off  message, i t  remains d i s -  
ab led  a f t e r  fu l l -dup lex  ope ra t ion  i s  turned on f o r  
t h e  connect ion.  

I f  e i t h e r  of t h e  l i s t  duplexing c o n t r o l  messages i s  
i s sued  f o r  a  connect ion a l r e a d y  ope ra t ing  i n  t h e  
requested duplexing mode, t h e  e x t r a  message i s  
ignored. I f  t he  acn  f i e l d  s p e c i f i e d  w i t h i n  e i t h e r  
message i d e n t i f i e s  a  nonex i s t en t  l o g i c a l  connec- 
t i o n ,  a  l o g i c a l - e r r o r  supe rv i so ry  message i s  s e n t  
t o  t h e  a p p l i c a t i o n  program and t h e  requested change 
i n  duplexing ope ra t ion  does  n o t  occur .  

acn 

I f  e i t h e r  of t h e  l i s t  duplexing c o n t r o l  messages i s  
i s sued  w i t h  an  acn  f i e l d  value  of z e r o ,  t h e  duplex- 
i n g  mode of a p p l i c a t i o n  connect ion z e r o  remains 
unchanged. The asynchronous supe rv i so ry  message 
connect ion i s  always enabled f o r  f u l l  duplex opera- 
t i o n  on a p p l i c a t i o n  l i s t  zero .  

d 

unused nualn 
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ta  App l i ca t ion  program t e x t  area from which t h i s  asynchronous supervisory message i s  sent. 

1s t  Primary f u n t i o n  code COl6. This f i e l d  can be accessed w i th  the reserved symbol PFC, as 
described i n  sect ion 4. I t s  value i s  def ined as the  value o f  the reserved symbol LST. 

hdx Secondary func t ion  code 4. This f i e l d  can be accessed w i th  the reserved symbol SFC, as 
described i n  sect ion 4. I t s  value i s  def ined as the  value o f  the reserved symbol HDX. 

acn App l i ca t ion  connection number assigned by the network software t o  the program end o f  the Logi- 
ca l  connection f o r  which half-duplex L i s t  processing i s  being enabled. The value used i n  t h i s  
f i e l d  can be e i the r  zero or the value used i n  a CONIREQIR message processed by the a p p l i c a t i o n  
program. I f  acn i s  zero, a l l  connections are enabled; i f  acn i s  nonzero, the s p e c i f i c  con- 
nec t ion  i s  enabled. This f i e l d  can be accessed w i t h  the reserved symbol LSTACN, as described 
i n  sec t ion  4. 

d  i s Disable f lag.  The value o f  t h i s  f l a g  i s  set e i t h e r  t o  1 i f  the connection i s  t o  be i n i t i a t l y  
d isabled fo r  normal l i s t  processing o r  t o  0 i f  the  connection i s  t o  be i n i t i a l l y  enabled f o r  
normal l i s t  processing. This f i e l d  can be accessed w i th  the reserved symbol LSTDIS, as 
described i n  sec t ion  4. 

Figure 3-22. Turn-On-Half-Duplex-List-Processing (LSTIHDXIR) Supervisory Message Format 

I App l i ca t ion  program t e x t  area from which t h i s  asynchronous supervisory message i s  sent. I 
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I lst 

Primary func t ion  code COI6. This f i e l d  can be accessed w i th  the reserved symbol PFC, as 
described i n  sect ion 4. I t s  value i s  def ined as the  va lue o f  the reserved symbol LST. 

t a  

I ldX 

Secondary func t ion  code 3. This f i e l d  can be accessed w i th  the reserved symbol SFC, as 
described i n  sect ion 4. I t s  value i s  def ined as the value o f  the reserved symbol FDX. 

Figure 3-23. Turn-On-Full-Duplex-List-Processing (LSTIFDXIR) Supervisory Message Format I 

1st 

ac n App l i ca t ion  connection number assigned by the network software t o  the program end o f  the Logi- 
ca l  connection f o r  which fu l l -dup lex  l i s t  processing i s  being enabled. The value used i n  t h i s  
f i e l d  can be e i the r  zero o r  the value used i n  a CONIREQIR message processed by the a p p l i c a t i o n  
program. I f  acn i s  zero, a l l  connections are enabled; i f  acn i s  nonzero, the spec i f i ed  con- 
nec t ion  i s  enabled. This f i e l d  can be accessed w i th  the reserved symbol LSTACN, as described 
i n  sec t ion  4. 

CONTROLLING DATA FLOW 

Data t o  and from console connections has i t s  f low 
c o n t r o l l e d  a t  bo th  ends o f  those connections. 
Whenever poss ib le ,  t h i s  c o n t r o l  i s  imposed volun- 
t a r i l y  by the a p p l i c a t i o n  program. Condit ions out -  
side the network, however, can i n t e r f e r e  w i t h  data 

I 0 0 

I 

f low. Flow c o n t r o l  i s  therefore a lso  imposed by the 
network software i n  reac t ion  t o  ex te rna l  condi t ions.  
When the l a t t e r  occurs, the a p p l i c a t i o n  program 
must compensate f o r  the e f f e c t  on data flow. 

Because the a p p l i c a t i o n  program i s  n o t  d i r e c t l y  

I involved i n  the data exchange on batch device con- 
nect ions, the remaining paragraphs i n  t h i s  sub- 
sect ion do n o t  apply t o  appl icat ion- to-batch device 
connections. 

fdx 

Downline f l ow c o n t r o l  i s  l o g i c a l l y  separated from 
u p l i n e  f low con t ro l .  This separates f l ow c o n t r o l  
i n t o  an inpu t  f u n c t i o n  and an output func t ion .  

Downline f l ow c o n t r o l  i s  implemented through b lock 
d e l i v e r y  moni tor ing mechanisms. These mechanisms 
invo lve  exchanges o f  asynchronous supervisory mes- 
sages, and the a p p l i c a t i o n  program's adherence to  
data b lock transmission conventions. 

unused 

Upl ine i n p u t  f l ow i s  c o n t r o l l e d  by synchronous I 
supervisory messages and by the a p p l i c a t i o n  pro- 
gram's adherence t o  data b lock t ransmiss ion con- 
vent ions. 

acn unused 



MONITORING DOWNLINE DATA 

An a p p l i c a t i o n  program can send downline blocks  
along a  p a r t i c u l a r  connect ion much f a s t e r  than they 

I 
can be ou tpu t  a t  t h e  device .  Since NAM and CCP must 
save t h e s e  e x t r a  b locks  u n t i l  they a r e  processed by 
the  dev ice ,  t he  e x t r a  b locks  can cause  NAM and CCP 
t o  have s to rage  problems. On t h e  o t h e r  hand, t h e  
same a p p l i c a t i o n  program might be sending blocks  
a long ano the r  connect ion a t  such a  slow r a t e  t h a t  

I 
i t s  dev ice  i s  under-occupied. Network sof tware  
provides  a  s e t  of conventions t h a t  a l low t h e  a p p l i -  
c a t i o n  t o  c o n t r o l  t he  flow of d a t a  between i t s e l f  
and i t s  dev ices  f o r  increased e f f i c i e n c y  i n  such 
cases .  

A block l i m i t  i s  e s t a b l i s h e d  f o r  each l o g i c a l  con- 
n e c t i o n ;  t h i s  parameter i n d i c a t e s  how many blocks  
of d a t a  o r  synchronous supe rv i so ry  messages an  
a p p l i c a t i o n  program can have ou t s t and ing  on the  
l o g i c a l  connect ion a t  any i n s t a n t .  Th i s  b lock l i m i t  
i s  t he  a b l  f i e l d  va lue  included i n  t h e  connection- 
r eques t  supe rv i so ry  message. As blocks  a r e  d e l i v -  

I e red  t o  the  dev ice ,  a  b lock-del ivered asynchronous 
supe rv i so ry  message ( f i g u r e  3-24) i s  re turned t o  t h e  
a p p l i c a t i o n .  I f  t he  a p p l i c a t i o n  program's output  
exceeds the  va lue  of t he  b lock l i m i t ,  a  l o g i c a l -  
e r r o r  asynchronous supe rv i so ry  message i s  re tu rned  
t o  t h e  a p p l i c a t i o n ,  t oge the r  wi th  t h e  reason f o r  
the  f a i l u r e ,  and t h e  l a s t  b lock i s  d i sca rded  by NAM. 

I 
The block-del ivered supe rv i so ry  message i s  used t o  
manage flow con t ro l .  However, r e c e i p t  of a  b lock 
de l ive red  supe rv i so ry  message does  no t  i n  a l l  c a s e s  
guarantee  t h a t  t h e  d a t a  b lock has  reached i t s  
d e s t i n a t i o n .  

I f  t h e  a p p l i c a t i o n  program's output  does  n o t  exceed 
t h e  block l i m i t ,  but  f o r  some reason a  b lock i s  
l o s t  o r  unaccounted f o r ,  a  block-not-delivered 
asynchronous supe rv i so ry  message ( f i g u r e  3-25) i s  
r e tu rned  t o  the  a p p l i c a t i o n .  Nei ther  the  block- 
d e l i v e r e d  message nor  t h e  block-not-delivered mes- 

I 
sage r e q u i r e s  t h e  a p p l i c a t i o n  program t o  i s s u e  a  

d 

response o r  acknowledgment message t o  NAM. 

This  p ro toco l  a l lows t h e  a p p l i c a t i o n  t o  c o n t r o l  
downline d a t a  flow, a s  fo l lows:  

Define two a r r a y s ,  K and M. 

When a  connect ion i i s  accep ted ,  s e t  K(i)=O and 
M(i)=block limit. 

Whenever a  b lock-del ivered message i s  received 
f o r  a p p l i c a t i o n  connect ion number i ,  s e t  
K( i )=K( i )  - 1. 

Whenever a  break supe rv i so ry  message i s  / 
r ece ived ,  s e t  K(i)=O. 

As long a s  K ( i )  i s  l e s s  than M( i ) ,  s e t  K ( i )  + 1 
and output  one block on connect ion i. 

The break supe rv i so ry  message included i n  t h i s  
s t r a t e g y  a f f e c t s  downline t r a f f i c  on a  l o g i c a l  
connect ion.  Such a  message i s  s e n t  t o  the  app l i ca -  
t i o n  program whenever a  network c o n d i t i o n  r e q u i r e s  
downline t r ansmiss ion  on the  connect ion t o  be 
i n t e r r u p t e d .  

I 

I 

I 

I s e c t i o n  4. 

Figure 3-24. Block-Delivered (FC/ACK/R) Supervisory  Message Format 
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t a  

t a  Symbolic address  of t h e  a p p l i c a t i o n  program's t e x t  a rea  r ece iv ing  t h i s  asynchronous supe rv i so ry  
message. 

f c  Primary func t ion  code 83i6. This  f i e l d  can be  accessed with t h e  reserved symbol PFC, a s  
desc r ibed  in  s e c t i o n  4. I t s  value  i s  de f ined  a s  t h e  value  of t h e  reserved symbol F C .  

ac k Secondary func t ion  code 2. This  f i e l d  can be  accessed with t h e  reserved symbol SFC, a s  
desc r ibed  in  s e c t i o n  4. I t s  value  i s  de f ined  a s  t h e  value  of t h e  reserved symbol A C K .  

acn Appl ica t ion connection nunber ass igned by t h e  network so f tware  t o  the  program end of t h e  Logi- 
c a l  connection on which t h e  block was de l ive red .  Th i s  value  i s  always nonzero and i s  t h e  acn 
va lue  used by t h e  program in  the  a p p l i c a t i o n  block header sen t  u i t h  t h e  d e l i v e r e d  block. This 
f i e l d  can be accessed with t h e  reserved symbol F C A C N ,  a s  desc r ibed  in  s e c t i o n  4. 

abn Appl ica t ion block nunber ass igned by t h e  a p p l i c a t i o n  program t o  t h e  d e l i v e r e d  block. This 
value  i s  t h e  abn value  used by t h e  progran in t h e  a p p l i c a t i o n  block header sent  with t h e  
d e l i v e r e d  block. This f i e l d  can be accessed u i t h  t h e  reserved symbol FCABN, a s  desc r ibed  i n  

unused f c  0 0 ack unused acn abn 



) The NPU r e l i e s  on the a p p l i c a t i o n  program t o  decide 
when t r a f f i c  can be resumed. To prevent ambiguous 
s i t u a t i o n s  and a l low the  a p p l i c a t i o n  program maximum 
f l e x i b i l i t y  i n  reac t ing  t o  such an i n t e r r u p t i o n ,  
the fo l low ing  sequence o f  events always occurs (see 

I f i g u r e  3-26): 

1. Blocks output by the a p p l i c a t i o n  program but  

I not  ye t  de l i ve red  t o  a  device are discarded. 

I 

I 

I 

I 
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1 2. A break supervisory message ( f i g u r e  3-27) i s  
sent t o  the a p p l i c a t i o n  program. 

Figure 3-25. Block-Not-Delivered (FC/NAK/R) Supervisory Message Format - I 

t a  

3. The a p p l i c a t i o n  program receives the break 
supervisory message. 

4 .  For appl icat ion- to- terminal  connections NAM 
queues a  n u l l  b lock w i t h  the break-occurred b i t  
set  fo l l ow ing  any data b locks t h a t  preceded the 
occurrence o f  the break. This n u l l  b lock 
serves as a  marker t o  i d e n t i f y  the p o i n t  i n  the 
data stream where the break occurred. 

t a  Symbolic address o f  the a p p l i c a t i o n  program's t e x t  area rece iv ing  t h i s  asynchronous supervisory 
message. 

f c  Primary func t ion  code asl6. This f i e l d  can be accessed w i th  the reserved symbol PFC, as 
described i n  sect ion 4. I t s  value i s  def ined as the va lue o f  the reserved symbol FC. 

nak Secondary func t ion  code 3. This f i e l d  can be accessed w i th  the reserved symbol PFC, as 
described i n  sec t ion  4 .  I t s  value i s  def ined as the value o f  the reserved symbol NAK. 

r c Reason code expla in ing why the b lock was no t  de l ivered.  This f i e l d  can have the value: 

1 Network sof tuare e r ro r  caused loss  o f  the b lock i n  t r a n s i t ;  the  b lock can be ret rans-  
m i t t e d  but might be de l i ve red  out o f  sequence w i th  subsequently t ransmi t ted  blocks. 

This f i e l d  can be accessed w i th  the reserved symbol RC, as described i n  sec t ion  4 .  

acn App l i ca t ion  connection nunber assigned by the netuork software t o  the program end o f  the l o g i -  
ca l  connection on which the block was los t .  Th is  value i s  always nonzero and i s  the acn value 
used by the program i n  the a p p l i c a t i o n  b lock  header sent w i th  the Lost block. This f i e l d  can 
be accessed w i th  the reserved symbol FCACN, as described i n  sec t ion  4. 

abn App l i ca t ion  b lock nunber assigned by the a p p l i c a t i o n  program t o  the l o s t  block. This  value 
i s  the abn value used by the progran i n  the a p p l i c a t i o n  b lock header sent w i th  the  l o s t  block. 
This f i e l d  can be accessed w i th  the reserved symbol FCABN, as described i n  sect ion 4. 

fc  

5. The a p p l i c a t i o n  program then must issue a  rese t  
asynchronous supervisory message, as shown i n  

I f i g u r e  3-28, as a  response t o  the break mes- 
sage. No response t o  the rese t  message i s  sent 
by NAM to  the app l i ca t ion .  Normal downline 
t r a f f i c  can now resume. 

App l i ca t ion  NAM - Message 

4 FC/BRK/R 

NAM discards a l l  unacknowledged blocks sent t o  
the terminal.  The a p p l i a t i o n  program can 
request queued input from NAM, but  u i l L  not 
receive another FC/BRK/R a f f e c t i n g  t h i s  
connection. - FC/RST/R 

The app l i ca t ion  progran can request a l l  ou t -  
standing queued input from NAN. 

The app l i ca t ion  program can now resume communi- 
ca t ion  w i th  the terminal  i n  the normal fashion. 

Figure 3-26. Break and Reset Message Sequence 

0 

6. The a p p l i c a t i o n  program can process a l l  pending 
inpu t  by i ssu ing  NETGET o r  NETGETF c a l l s  
(sec t ion  5)  on t h a t  connect ion u n t i l  a  n u l l  
b lock i s  received w i t h  the break-occurred b i t  
set.  The d i s p o s i t i o n  o f  these b locks i s  up t o  
the app l i ca t ion .  

r c  0 nak acn abn unused 



Figure 3-28. Reset (FCIRSTIR) Supervisory lvlessage Format 
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t a f c  

t a  Symbolic address o f  the app l i ca t ion  program's t e x t  area rece iv ing  t h i s  asynchronous supervisory 
message. 

f c  Primary func t ion  code 8316. This f i e l d  can be accessed w i t h  the reserved symbol PFC, as 
described i n  sec t ion  4. I t s  value i s  def ined as the  value o f  the reserved symbol FC. 

b rk  Secondary func t ion  code 0. This f i e l d  can be accessed w i t h  the reserved symbol SFC, as 
described i n  sect ion 4. I t s  value i s  def ined as the  value o f  the reserved symbol BRK. 

r c Reason code, exp la in ing  the cause o f  the  break condi t ion.  This  f i e l d  can conta in the values: 

1 The terminal  operator used the key or entered the character def ined f o r  the 
te rm ina l  as generat ing a user-break-1 condit ion. 

2  The terminal  operator used the key or entered the character def ined f o r  the  
te rm ina l  as generat ing a user-break-2 condit ion. 

3  Reserved. 
t h r u  
6 

The user-break-1 and user-break-2 characters are def ined when the terminal  i s  conf igured i n  the 
network con f igu ra t ion  f i l e ,  o r  when the te rm ina l  operator  or a p p l i c a t i o n  p r o g r m  use the TIP 
commands B1 and B2. This  message i s  a lso  generated u i t h  r c  value o f  1 when BR=y and the user 
presses the break func t ion  key when the  console device i s  i d l e  or whi le  output i s  i n  progress. 
This f i e l d  can be accessed w i t h  the reserved symbol RC, as described i n  sec t ion  4. 

acn App l i ca t ion  connection number assigned by the  network software t o  the program end o f  the  l o g i -  
ca l  connection on which the break occurred. This  f i e l d  always contains a nonzero value 
p rev ious ly  used by the a p p l i c a t i o n  program i n  an FCIINITIN message and must be used by the  
a p p l i c a t i o n  program i n  a subsequent FCIRSTIR message be fo re  data transmission on the connection 
i s  again possible. This f i e l d  can be accessed w i t h  the  reserved symbol FCACN, as described i n  
sec t ion  4. 

abn App l i ca t ion  b lock nunber assigned by the a p p l i c a t i o n  p r o g r m  t o  the Last b lock f o r  which an 
FCIACKIR message was generated before the  break cond i t i on  occurred. This f i e l d  conta ins a zero 
on ly  when no FCIACKIR messages were generated before the break occurred. This  f i e l d  can be ac- 
cessed w i th  the reserved symbol FCABN, as described i n  sec t ion  4. 

reserved Reserved f o r  CDC. Reserved f i e l d s  must be equal t o  zero. 

Figure 3-27. Break (FCIBRKIR) Supervisory Message Format 
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0 

t a 

t a  Symbolic address o f  the a p p l i c a t i o n  program's t e x t  area from which t h i s  asynchronous super- 
v i s o r y  message i s  sent. 

f c  Primary func t ion  code 8316. This f i e l d  can be accessed w i th  the reserved symbol PFC, as 
described i n  sec t ion  4. I t s  value i s  def ined as the  value o f  the  reserved symbol FC. 

r s t  Secondary f u n c t i o n  code 1. This f i e l d  can be accessed u i t h  the reserved symbol SFC, as 
described i n  sec t ion  4. I t s  value i s  def ined as the  value o f  the reserved symbol RST. 

acn App l i ca t ion  connection nunber assigned by the  network software t o  the program end o f  the l o g i -  
ca l  connection t o  be reset. This  value i s  always nonzero and must be the acn value received 
by the a p p l i c a t i o n  program i n  a previous FCIBRKIR message. This f i e l d  can be accessed w i th  the 
reserved symbol FCACN, as described i n  sec t ion  4. 

f c  

0 

0 

r c  b rk  

0 r s t  

acn 

reserved reserved 

abn 

ac n 

reserved 



The b r e a k  message r e f l e c t s  s u s p e n s i o n  o f  downl ine  
t r a f f i c  on ly .  Upl ine  t r a f f i c  ( i n p u t )  on  t h e  con- 
n e c t i o n  i s  n o t  a f f e c t e d .  The a p p l i c a t i o n  b l o c k  
number from t h e  l a s t  b l o c k - d e l i v e r e d  message i s  t h e  
o n l y  r e l i a b l e  g u i d e  t o  t h e  downl ine  b l o c k s  d i s -  
c a r d e d  and r e q u i r i n g  r e t r a n s m i s s i o n .  

The asynchronous  a p p l i c a t i o n - i n t e r r u p t  s u p e r v i s o r y  
message ( f i g u r e  3-29) p r o v i d e s  a method f o r  t h e  
a p p l i c a t i o n  program t o  b y p a s s  d a t a  and t o  communi- 
c a t e  w i t h  t h e  o t h e r  end of  t h e  c o n n e c t i o n .  

For a p p l i c a t i o n - t o - t e r m i n a l  c o n n e c t i o n s ,  t h i s  a l l o w s  
a n  a p p l i c a t i o n  program t o  send a n  8 - b i t  ASCII c h a r -  
a c t e r  a s  e x p e d i t e d  d a t a  t o  t h e  ne twork  s o f t w a r e .  
The meaning o f  t h i s  c h a r a c t e r  i s  p r e d e f i n e d  by t h e  
network s o f t w a r e .  The o n l y  c u r r e n t l y  p r e d e f i n e d  

u s e  i s  f o r  asynchronous  d e v i c e  c o n n e c t i o n s  w i t h  t h e  
8 - b i t  ASCII p a r a m e t e r  s e t  t o  2 ,  meaning t h a t  t h e  
a p p l i c a t i o n  w a n t s  downl ine  d a t a  d i s c a r d e d .  NAM 
r e s p o n d s  t o  t h e  a p p l i c a t i o n - i n t e r r u p t  s u p e r v i s o r y  
message by s e n d i n g  t h e  a p p l i c a t i o n - i n t e r r u p t  
r e s p o n s e  message  shown i n  f i g u r e  3-30. The a p p l i -  
c a t i o n  c a n n o t  send  a n o t h e r  INTRJAPP u n t i l  t h e  
r e s p o n s e  i s  r e c e i v e d .  The network s o f t w a r e  d i s c a r d s  
a l l  downl ine  d a t a  queued f o r  t h e  t e r m i n a l  u n t i l  a  
t e rmina te -output -marker  synchronous  s u p e r v i s o r y  
message ( f i g u r e  3-31) is  r e c e i v e d .  The TO/MARK/R 
message s e r v e s  a s  a  marker  t o  i n d i c a t e  t h e  p o i n t  a t  
which ne twork  s o f t w a r e  s t o p s  d i s c a r d i n g  downl ine  
d a t a  b l o c k s  queued f o r  t h e  t e r m i n a l  a f t e r  i t  
r e c e i v e s  t h e  a p p l i c a t i o n  o r i g i n a t e d  i n t e r r u p t .  It 
i s  t h e  r e s p o n s i b i l i t y  of  t h e  a p p l i c a t i o n  t o  send  
t h e  TO/MARK/R s u p e r v i s o r y  message  on  t h e  c o n n e c t i o n .  
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t a i n t r  0 0 r s p  0 a c  n unused 

t a  Symbolic a d d r e s s  o f  t h e  a p p l i c a t i o n  program's  t e x t  a r e a  from which t h i s  asynchronous  s u p e r -  
v i s o r y  message  i s  s e n t .  

i n t r  P r i m a r y  f u n c t i o n  code  8 0 1 ~ .  T h i s  f i e l d  can b e  a c c e s s e d  w i t h  t h e  r e s e r v e d  symbol PFC, a s  
d e s c r i b e d  i n  s e c t i o n  4. I t s  v a l u e  i s  d e f i n e d  a s  t h e  v a l u e  o f  t h e  r e s e r v e d  symbol INTR. 

r  SP Secondary  f u n c t i o n  code 01. T h i s  f i e l d  can b e  a c c e s s e d  w i t h  t h e  r e s e r v e d  symbol SFC, a s  
d e f i n e d  i n  s e c t i o n  4. I t s  v a l u e  i s  d e f i n e d  a s  t h e  v a l u e  o f  t h e  r e s e r v e d  symbol RSP. 

acn A p p l i c a t i o n  c o n n e c t i o n  number a s s i g n e d  by t h e  network s o f t w a r e  f o r  t h e  c o n n e c t i o n  on  which t h e  
u s e r - i n t e r r u p t - r e s p o n s e  s u p e r v i s o r y  message was s e n t .  The v a l u e  p l a c e d  i n  t h i s  f i e l d  must be  
t h e  d e v i c e  c o n n e c t i o n  v a l u e  used i n  t h e  INTR/USR/R message t o  which t h i s  message i s  a  r e s p o n s e .  
T h i s  f i e l d  can be  a c c e s s e d  w i t h  t h e  r e s e r v e d  symbol INTRACN, a s  d e s c r i b e d  i n  s e c t i o n  4. 

- 
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F i g u r e  3-30. AppLication-Interrupt-Response (INTR/RSP/R) S u p e r v i s o r y  Message Format 

t a  

t a  Symbolic a d d r e s s  o f  t h e  a p p l i c a t i o n  program's  t e x t  a r e a  from which t h i s  asynchronous  s u p e r -  
v i s o r y  message  i s  s e n t .  

i n t r  P r i m a r y  f u n c t i o n  code  8016. T h i s  f i e l d  can b e  a c c e s s e d  w i t h  t h e  r e s e r v e d  symbol PFC, a s  
d e s c r i b e d  i n  s e c t i o n  4. I t s  v a l u e  i s  d e f i n e d  a s  t h e  v a l u e  o f  t h e  r e s e r v e d  symbol INTR. 

~ P P  Secondary  f u n c t i o n  code  2. T h i s  f i e l d  can b e  a c c e s s e d  w i t h  t h e  r e s e r v e d  symbol SFC, a s  
d e s c r i b e d  i n  s e c t i o n  4. I t s  v a l u e  i s  d e f i n e d  a s  t h e  v a l u e  o f  t h e  r e s e r v e d  symbol APP. 

parm Appl i c a t  i o n - i n t e r r u p t  8 - b i t  v a l u e .  T h i s  f i e l d  can b e  a c c e s s e d  through t h e  r e s e r v e d  symbol 
INTRCHR, a s  d e s c r i b e d  i n  s e c t i o n  4. Only t h e  v a l u e  2 i s  s u p p o r t e d .  

acn  A p p l i c a t i o n  c o n n e c t i o n  nunber a s s i g n e d  by t h e  network s o f t w a r e  f o r  t h e  c o n n e c t i o n  on which t h e  
a p p l i c a t i o n  i n t e r r u p t  i s  r e q u e s t e d .  T h i s  f i e l d  can  be  a c c e s s e d  t h r o u g h  t h e  r e s e r v e d  symbol 
INTRACN, a s  d e s c r i b e d  in  s e c t i o n  4. 

F i g u r e  3-29. A p p l i c a t i o n - I n t e r r u p t  (INTR/APP/R) S u p e r v i s o r y  Message Format 

i n t r  0 0 app parm acn 0 



App l i ca t ion  - NAM Message 
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NAM d e l i v e r s  the user- in ter rupt  8 -b i t  A S C I I  
a lphabet ic  character t o  the app l i ca t ion  i n  an 
asynchronous supervisory message on acn=O. 

t a  

Supervisory programs and app l i ca t ions  t h a t  do 
not support the user- in ter rupt  message need 
take no f u r t h e r  act ion. 

The a p p l i c a t i o n  t h a t  supports user i n t e r r u p t s  
must respond w i th  an interrupt-response super- 
v i s o r y  message on acn=O. 

t a Symbolic address o f  the a p p l i c a t i o n  program's t e x t  area from uhich t h i s  synchronous supervisory 
message i s  sent. 

t o  Primary func t ion  code t416. This f i e l d  can be accessed u i t h  the reserved symbol PFC, as de- 
scr ibed i n  sec t ion  4. I t s  value i s  def ined as the  value o f  the reserved symbol TO. 

mark Secondary func t ion  code 0. This f i e l d  can be accessed w i th  the reserved symbol SFC, as de- 
scr ibed i n  sec t ion  4. I t s  value i s  def ined as the  value o f  the reserved symbol MARK. 

Figure 3-31. Terminate-Output-Marker (TOIMARKIR) Supervisory Message Format 

F igure 3-33. User-Interrupt Message Sequence 

t o  I 0 

Figure 3-32. User-Interrupt-Request (INTR/USR/R) Supervisory Message Format 

unused 0 

USING USER-INTERRUPT FEATURE 

The te rmina l  operator can send a message t o  the 
a p p l i c a t i o n  t h a t  bypasses regu la r  u p l i n e  data by 
en te r ing  a user - in te r rup t  sequence. The operator  
enters the i n t e r r u p t  sequence by en te r ing  the TIP 
command c o n t r o l  character (def ined by the CT com- 
mand) and an a lphabet ic  character  fo l lowed by an 
end-of-block i n d i c a t o r .  NAM generates the user- 
in ter rupt - request  supervisory message, INTR/USR/R 
( i l l u s t r a t e d  i n  f i g u r e  3-32) and sends i t  t o  the 
app l i ca t ion .  

The a p p l i c a t i o n  program responds w i t h  the 
appl icat ion- in ter rupt - response superv isory message 
( i l l u s t r a t e d  i n  f i g u r e  3-30) a f t e r  rece iv ing  the 
INTR/USR/R message i f  the a p p l i c a t i o n  supports user 
i n t e r r u p t s .  I f  the a p p l i c a t i o n  does n o t  support 
user i n t e r r u p t s ,  i t  can ignore the INTR/USR/R mes- 
sage and issues no response. F igure  3-33 i l l u s -  
t r a t e s  the f low o f  messages. U n t i l  the response i s  
sent, the user cannot en te r  another i n t e r r u p t  
sequence. 

I f  the a p p l i c a t i o n  program supports user i n t e r r u p t s ,  
predefined meanings can be g iven t o  the  a lphabet ic  
characters  a v a i l a b l e  as i n t e r r u p t  characters. 
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mark 

t a 

t a  Symbolic address o f  the a p p l i c a t i o n  program's t e x t  area rece iv ing  t h i s  asynchronous supervisory 
message. 

i n t r  Primary func t ion  code 8016. This f i e l d  can be accessed w i t h  the reserved symbol PFC, as 
described i n  sec t ion  4. The value o f  t h i s  f i e l d  i s  de f ined  as the value o f  reserved symbol 
INTR . 

us r Secondary f u n c t i o n  code 00. This f i e l d  can be accessed u i t h  the reserved symbol SFC, as 
described i n  sec t ion  4. I t s  value i s  def ined as the  value o f  the reserved symbol USR. 

char User- in ter rupt  8 -b i t  A S C I I  value. This f i e l d  can be accessed u i t h  the reserved symbol INTRCHR, 
as described i n  sec t ion  4. 

acn App l i ca t ion  connection number assigned by the netuork software f o r  the connection sending the 
user- in ter rupt  request. This f i e l d  can be accessed u i t h  the reserved symbol INTRACN, as 
described i n  sect ion 4. 

i n t r  0  0 usr  char ac n unused 



( CONVERTING DATA 
Data exchanged on an  i n t e r a c t i v e  terminal- to-  
a p p l i c a t i o n  connection is  converted t o  and from 
d i s p l a y  code o r  ASCII c h a r a c t e r  codes a t  t he  d i s -  
c r e t i o n  of the  a p p l i c a t i o n  program. This  convers ion 
a l s o  inc ludes  packing and unpacking of d a t a  char- 

) a c t e r  codes from b y t e s  of d i f f e r e n t  s i z e s .  NAM 
conver t s  d a t a  i n  a g iven block according t o  the  
a p p l i c a t i o n  c h a r a c t e r  type  a s s o c i a t e d  wi th  t h e  
block. 

Data s e n t  downline by a n  a p p l i c a t i o n  program f o r  

I ou tpu t  a t  an  i n t e r a c t i v e  t e rmina l  o r  t o  ano the r  
a p p l i c a t i o n  has  a n  a p p l i c a t i o n  c h a r a c t e r  type 
a s s o c i a t e d  wi th  i t  on a block-by-block b a s i s .  When 
the  a p p l i c a t i o n  program needs t o  change t h e  conver- 
s i o n  performed f o r  downline d a t a  on a g iven  con- 
nec t ion ,  i t  simply changes the  a c t  f i e l d  value  used 
i n  the  block header of  each d a t a  block. The 
e f f e c t s  of a g iven a c t  f i e l d  va lue  d e c l a r a t i o n  a r e  

( desc r ibed  i n  d e t a i l  i n  s e c t i o n  2. 

Data received u p l i n e  by an  a p p l i c a t i o n  program from 
I a console  dev ice  o r  ano the r  a p p l i c a t i o n  has  an  

a p p l i c a t i o n  c h a r a c t e r  type  a s s o c i a t e d  wi th  t h e  log- 
i c a l  connect ion on which t h e  d a t a  b locks  a r e  
received.  The a p p l i c a t i o n  c h a r a c t e r  type  a s s o c i a t e d  
wi th  a g iven  block of u p l i n e  ( i n p u t )  d a t a  i s  
ass igned by the  a p p l i c a t i o n  program when t h e  log- 
i c a l  connec.tion i s  f i r s t  e s t a b l i s h e d .  This  a s s ign -  
ment is  p a r t  of t h e  connection-accepted supe rv i so ry  
message. When t h e  a p p l i c a t i o n  program needs t o  
change t h e  conversion performed f o r  u p l i n e  d a t a  on 
a g iven connect ion,  i t  changes t h e  a c t  f i e l d  va lue  
a s soc ia t ed  wi th  t h e  l o g i c a l  connect ion by i s s u i n g  
t h e  asynchronous change-input-character-type super- 

I v i s o r y  message. This  message can be i s sued  a t  any 
t ime t h e  l o g i c a l  connect ion e x i s t s ,  a f t e r  t h e  
a p p l i c a t i o n  program has  i ssued t h e  FC/INIT/N mes- 

( sage f o r  t h e  connection. As shown i n  f i g u r e  3-34, 
t h e r e  i s  no response t o  t h e  change-input- 
cha rac te r - type  message, bu t  t h e  message t a k e s  e f f e c t  
immediately. 

App l i ca t ion  - N AM Message 

b DCICICTIR 

The next input  request f o r  t h i s  l o g i c a l  con- 
nec t ion  re tu rns  blocks i n  bytes o f  the neu 
character type. 

Figure 3-34. Change Input  Character 
Type Message Sequence 

I 

The change-input-character-type message has  t h e  
format shown i n  f i g u r e  3-35. The a c t  f i e l d  v a l u e s  
desc r ibed  i n  the  f i g u r e  a r e  expla ined i n  more d e t a i l  
i n  s e c t i o n  2. Note t h a t  t r a n s p a r e n t  mode u p l i n e  
d a t a  cannot be c o r r e c t l y  received when an  app l i ca -  
t i o n  c h a r a c t e r  type o t h e r  than  2 o r  3 i s  a s s o c i a t e d  
wi th  t h e  l o g i c a l  connect ion.  

I 
The convers ion change requested by t h e  change-input- 
cha rac te r - type  message a f f e c t s  t h e  next  block ( 
f e t ched  by t h e  a p p l i c a t i o n  program. For example, 
t he  a p p l i c a t i o n  program might have been r ece iv ing  
blocks  of 7 -b i t  ASCII code c h a r a c t e r s ,  packed i n  
12-bit  b y t e s  ( a n  a c t  value  of 3 ) ;  t h e  a p p l i c a t i o n  
program now needs t o  r e c e i v e  blocks  of 6-bi t  d i s -  
play code c h a r a c t e r s ,  packed i n  6 -b i t  by te s  ( an  a c t  
value  of 4 ) .  The program sends a change-input- 

I 
character- type message, s p e c i f y i n g  an  a c t  va lue  of 
4; t h e  next  block received from t h a t  l o g i c a l  con- 
nec t ion  i s  6-bi t  d i s p l a y  code c h a r a c t e r s ,  packed i n  I 
6-bi t  bytes .  

An a p p l i c a t i o n  program can a l s o  change the  format 
i n  which i t  w i l l  r ece ive  synchronous supe rv i so ry  
messages from c h a r a c t e r  type 2 t o  3 o r  v i c e  ve r sa .  
The t h i r d  parameter t h e  use r  can change wi th  the  
change-input-character-type supe rv i so ry  message i s  
the  no- t ransparent- input- f lag .  The i n i t i a l  va lues  
a r e  s p e c i f i e d  on the  connection-accepted supervisory  
message. 

t a Symbolic address o f  the a p p l i c a t i o n  program's t e x t  area from uhich t h i s  asynchronous super- 
v i s o r y  message i s  sent. 

dc Primary f u n c t i o n  code CZ16. This f i e l d  can be accessed w i t h  the reserved symbol PFC, as 
described i n  sect ion 4. I t s  value i s  def ined as the  va lue o f  the reserved symbol DC. 
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c i c t  Secondary func t ion  code 0. This f i e l d  can be accessed w i t h  the reserved symbol SFC, as 
described i n  sec t ion  4. I t s  value i s  def ined as the value o f  the reserved symbol CICT. 

t a 

acn App l i ca t ion  connection number assigned by the netuork sof tuare t o  t h i s  end o f  the l o g i c a l  con- 
nec t ion  uhen i t  uas established. The value placed i n  t h i s  f i e l d  must be the  value associated 
u i t h  an e x i s t i n g  connection and used i n  the FCIINITIN superv isory message tha t  completed 
i n i t i a l i z a t i o n  o f  the connection. This f i e l d  can be accessed u i t h  the reserved symbol DCACN, 
as described i n  sect ion 4. 

Figure 3-35. Change-Input-Character-Type (DCICICTIR) Supervisory Message Format (Sheet 1  o f  2) 

dc 0 0 c i c t  unused acn act  unused 
n 
x c  
P 

s  

t 



nxp No-transparent-input f lag. This f i e l d  can have the  values: 

0  Allows transparent input  

1 No transparent input  allowed 

This  f i e l d  can be accessed w i th  the reserved symbol DCNXP, as described i n  sect ion 4. 

sct App l i ca t ion  character type i n  which the  a p p l i c a t i o n  program expects t o  receive synchronous 
supervisory messages. This f i e l d  can have the values: 

0  Del iver  supervisory messages i n  character t ype  2 

1 De l i ve r  supervisory messages i n  character type 3 

This f i e l d  can be accessed u i t h  the reserved symbol DCSCT, as described i n  sec t ion  4. 

act  App l i ca t ion  character type, speci fy ing the form o f  character byte packing tha t  the app l i ca t ion  
program requi res f o r  a l l  f u t u r e  input  data blocks from the  l o g i c a l  connection. The value de- 
c lared replaces the value p rev ious ly  declared by the app l i ca t ion  program f o r  t h i s  connection i n  
a CON/REQ/N or DC/CICT/R message. This f i e l d  can have the  values: 

1  60-bit  words; must be used fo r  supervisory messages w i th  ADR=O; can be used f o r  
in t ra-host  app l i ca t ion - to -app l i ca t ion  connections ( f o r  r e s t r i c t i o n s  see the  
d e s c r i p t i o n  o f  the IBU b i t  i n  sect ion 2 ) ;  cannot be used f o r  terminal-to- 
a p p l i c a t i o n  connections or fo r  in ter -host  appl icat ion- to-appl icat ion connections. 

8-b i t  characters i n  8 - b i t  bytes, packed 7.5 characters per c e n t r a l  memory word; i f  
the input  i s  not transparent mode, the  ASCII character set described i n  t a b l e  A-2 
i s  used. 

3 8-b i t  characters i n  12-b i t  bytes, packed 5 characters per c e n t r a l  memory word, 
r i g h t - j u s t i f i e d  w i th  zero f i l l  w i t h i n  each byte; i f  the input  i s  not transparent 
mode, the ASCII character set described i n  t a b l e  A-2 i s  used. 

4 6-b i t  d i s p l a y  code characters  i n  6 - b i t  bytes, packed 10 characters per c e n t r a l  
memory word; the characters used are the ASCII set  o f  CDC characters described i n  
t a b l e  A-I .  Th is  appl ies t o  terminal - to-appl icat ion connections only. 

5  Reserved f o r  CDC. 
t h r u  
11 

12 Reserved f o r  i n s t a l l a t i o n .  
t h r u  
15 

The act value declared appl ies on ly  t o  input  on the connection and can be changed by another 
DC/CICT/R message at  any t i n e  dur ing the  existence o f  t h i s  l o g i c a l  connection. This f i e l d  can 
be accessed w i t h  the reserved symbol CONACT, as described i n  sect ion 4. 

- - - - - - --- - -- - 

d 

Figure 3-35. Change-Input-Character-Type (DC/CICT/R) Supervisory message Format (Sheet 2  o f  2) 

I f  the requested a p p l i c a t i o n  character  type i s  n o t  
v a l i d  f o r  the connection spec i f i ed ,  a  l o g i c a l - e r r o r  

TRUNCATING DATA 
- 

supervisory message i s  sent t o  the a p p l i c a t i o n  pro- Data received u p l i n e  by an a p p l i c a t i o n  program from 
gram, and the a p p l i c a t i o n  character  type associated a te rm ina l  o r  from another a p p l i c a t i o n  can be 
w i t h  the l o g i c a l  connection i s  unchanged. Other- t runcated t o  f i t  the t e x t  area b u f f e r  provided by 
wise, r e c e i p t  o f  the change-input-character-type the app l i ca t ion .  This t runca t ion  a l lows the a p p l i -  
message i s  no t  acknowledged. c a t i o n  t o  ob ta in  a t  l e a s t  p a r t  o f  a  b lock  longer  



t han  t h e  t e x t  a r e a  i n s t e a d  of r ece iv ing  an  input-  
b lock-undel iverable  r e p l y  ( i b u  b i t  s e t  i n  t h e  b lock 
header) .  An asynchronous supe rv i so ry  message i s  
a v a i l a b l e  t o  inform NAM t h a t  t h e  a p p l i c a t i o n  wants 
t o  have a  block t runca t ed  on a  p a r t i c u l a r  connec- 
t i o n  o r  t o  have b locks  t runca t ed  on a l l  e x i s t i n g  
and f u t u r e  connect ions .  As i n d i c a t e d  i n  f i g u r e  
3-36, t h e  e f f e c t  of t h i s  s u p e r v i s o r y  message i s  
i r r e v e r s i b l e ,  and t h e r e  i s  no response .  

App l i ca t ion  NAN - Message 

+ DCITRUIR 

The next input  request f o r  t h i s  Logica l  connec- 
t i o n  o r  a l l  connections, depending on uhether a 
nonzero acn i s  spec i f i ed  i n  the DCITRUIR, u i l l  
receive truncated data uhen t runca t ion  i s  
necessary. 

Figure 3-36. Data Truncation Message Sequence 

When d a t a  is  a c t u a l l y  t r u n c a t e d ,  t h e  t r u  b i t  i n  t h e  
a p p l i c a t i o n  b lock header  is  s e t ,  and t h e  t l c  f i e l d  
i n  t h e  b lock header  i s  s e t  t o  t h e  s i z e  of t h e  
p o r t i o n  of t h e  b lock r ece ived  ( i n s t e a d  of be ing s e t  
t o  t h e  f u l l  s i z e  of t h e  b lock) .  

This  d a t a  t r u n c a t i o n  supe rv i so ry  message ( f i g u r e  
3-37) can be i s sued  a t  any t ime a f t e r  complet ion  of 
a  NETON c a l l .  Th i s  message a f f e c t s  a l l  messages on 
t h e  connec t ion ,  i nc lud ing  synchronous supe rv i so ry  
messages. I f  acn=O i s  s p e c i f i e d ,  t h e  a p p l i c a t i o n  
has  t o  c a l l  NETOFF and NETON aga in  t o  n o t  r e c e i v e  
t runca t ed  d a t a  b locks .  I f  t h e  acn f i e l d  s p e c i f i e d  
w i t h i n  t h e  message i d e n t i f i e s  a  n o n e x i s t e n t  l o g i c a l  
connect ion ,  a  l o g i c a l - e r r o r  s u p e r v i s o r y  message i s  
s e n t  t o  t h e  a p p l i c a t i o n  and d a t a  t r u n c a t i o n  does  
no t  occur .  I f  more than  one d a t a  t r u n c a t i o n  mes- 
sage  a f f e c t i n g  a  connect ion  i s  i s s u e d ,  t h e  e x t r a  
messages a r e  ignored.  

CHANGING TERMINAL 
CHARACTERISTICS 

The process  of con f igu r ing  a  t e rmina l  c o n s i s t s  of 
d e f i n i n g  a  number of t e rmina l  c h a r a c t e r i s t i c s  t h a t  
t h e  network so f tware  should use  i n  communication 
w i t h  a  t e rmina l .  Some t e rmina l  c h a r a c t e r i s t i c s  can  
be  g iven  d e f a u l t  v a l u e s  by t h e  Communications 
Control  Program (CCP), wh i l e  o t h e r s  can  be  provided 
by t h e  Network D e f i n i t i o n  Language (NDL) and t h e  
s i t e  a d m i n i s t r a t o r .  

Once a  t e rmina l  i s  con f igu red  ( o r  d e f i n e d ) ,  sub- 
sequent  changes t o  t h e  t e rmina l  d e f i n i t i o n  can  be  
made v i a  TIP commands by t h e  t e rmina l  o p e r a t o r ,  o r  
v i a  supe rv i so ry  messages by t h e  a p p l i c a t i o n  program 
t o  which t h e  t e rmina l  i s  connected .  

This  s u b s e c t i o n  d e s c r i b e s  t h e  s u p e r v i s o r y  messages 
t h a t  t h e  a p p l i c a t i o n  can use  t o  change t h e  s e t t i n g s  
of t e rmina l  c h a r a c t e r i s t i c s .  The s u p e r v i s o r y  mes- 
s age  used t o  f i n d  o u t  t h e  c u r r e n t  v a l u e s  of t e rmina l  
c h a r a c t e r i s t i c s  i s  desc r ibed  i n  t h e  fo l lowing  sub- 
s e c t i o n ,  Reques t ing  Terminal C h a r a c t e r i s t i c s .  Ter- 
minal  d e f i n i t i o n  commands a r e  d e s c r i b e d  i n  appendix  
F. 

F igu re  3-38 shows some p o s s i b l e  message sequences 
involved i n  changing t e rmina l  c h a r a c t e r i s t i c s .  

The a p p l i c a t i o n  program i s  adv i sed  of t h e  TIP com- 
mand e n t r y  e x p l i c i t l y  on ly  when t h e  command changes 
one of t h r e e  t e rmina l  c h a r a c t e r i s t i c s :  

Terminal c l a s s  (va lue  d e s c r i b i n g  t h e  phys i ca l  
a t t r i b u t e s  of a  group of s i m i l a r  t e r m i n a l s )  

Page width  (va lue  d e s c r i b i n g  t h e  number of 
c h a r a c t e r s  p o t e n t i a l l y  o u t p u t  per l i n e )  

Page l e n g t h  ( v a l u e  d e s c r i b i n g  t h e  number of 
p o t e n t i a l  l i n e s  ou tpu t  per  page) 

Figure 3-37. Data Truncation (DCITRUIR) Supervisory Message Format 
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t a 

t a App l i ca t ion  program t e x t  area from which t h i s  asynchronous supervisory message i s  sent. 

dc Primary funct ion code CZ1 . This f i e l d  can be accessed w i th  the reserved symbol PFC, as 
described i n  sect ion 4 .  f t s  value i s  def ined as the value o f  the reserved symbol DC. 

t r u  Secondary func t ion  code OIl6. This f i e l d  can be accessed u i t h  the reserved symbol SFC, as 
described i n  sec t ion  4 .  I t s  value i s  def ined as the value o f  the reserved symbol TRU. 

acn App l i ca t ion  connection nunber. I f  zero, a l l  e x i s t i n g  and fu tu re  connections other  than con- 
nec t ion  zero u i l l  have t runca t ion  c o n t r o l  on. I f  acn i s  not zero, t runca t ion  c o n t r o l  u i l l  be 
on for  tha t  connection only. This f i e l d  can be accessed u i t h  the reserved symbol DCACN, as 
described i n  sec t ion  4 .  

dc 0 0 t r u  unused acn unused 



App l i ca t ion  - NAM Message 

The terminal  operator enters the TC, PU, or  PL commands t o  the  Terminal I n t e r f a c e  
P r o g r a .  

4 TCH/TCHAR/R 

The next block sent t o  the  device o r  from the  device i s  a f fec ted  by any cons t ra in ts  
imposed under the new device page width, page length, o r  te rm ina l  class. 

App l i ca t ion  - NAM TIP Nessage 

The app l i ca t ion  program changes a device c h a r a c t e r i s t i c  other than page width, page 
length, or terminal  class. 

b CTRL/DEF/R 

The next block sent t o  t h e  device o r  sent from the  device i s  a f fec ted  by any cons t ra in ts  
imposed under the new device charac te r i s t i c .  

App l i ca t ion  - NAM TIP Message 

The a p p l i c a t i o n  program changes page width, page length, o r  terminal  class. 

t CTRL/DEF/R 

4 TCH/TCHAR/R 

The next b lock sent t o  the  device or sent from the  device i s  a f fec ted  by any cons t ra in ts  
imposed under the neu page width, page Length, o r  terminal  class. 

App l i ca t ion  - NAM lkssage 

The a p p l i c a t i o n  sends a def ine-mul t ip le- terminal -character is t ics  nessage t o  NAM i n  order 
t o  redef ine several o f  the te rm ina l  c h a r a c t e r i s t i c s  w i t h  a s i n g l e  message. The message 
i s  p roper l y  formatted and the new c h a r a c t e r i s t i c s  take  immediate e f fec t .  NAM r e p l i e s  
w i t h  a def ine- terminal -character is t ics  normal response. 

b CTRL/CHAR/R 

+ CTRL/CHAR/N 

App l i ca t ion  - NACl lkssage 

The a p p l i c a t i o n  sends a def ine- terminal -character is t ics  message t o  NAM, bu t  one o f  the 
FN/FV p a i r s  i s  bad. The changes do not take ef fect ,  and a def ine--terminal- 
c h a r a c t e r i s t i c s  abnormal response i s  sent t o  the appl icat ion.  

b CTRL/CHAR/R 

4 CTRL/C HARI A 

Figure 3-38. Terminal Charac te r i s t i cs  R e d e f i n i t i o n  Message Sequences 

The upline terminal-characteristics-redefined super- 
visory message is an asynchronous one, with the 
format shown in figure 3-39. This message is sent 
to the application by NAM whenever NAM is notified 
that one of the above terminal characteristics has 
been redefined by a terminal user or an application 
program. The effect of the TIP command causing 
this message is immediate, and no response is 
required from the application program. 

The application is provided with two different 
formats for changing terminal characteristics. The 
define-terminal-characteristics supervisory message 
(figure 3-40) specifies terminal characteristic 
commands as a string of ASCII characters. If there 
is an error in one of the commands, the TIP stops 
processing the message, no indication is sent to 
the application, and any ccmmands prior to the 
error are processed. There is no response to this 
message. 



I 

1 

1 

1 

1 

- 
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t a  

t a  Symbolic address o f  the  a p p l i c a t i o n  program's t e x t  area rece iv ing  t h i s  asynchronous superv isory 
message. 

t c h  Primary f u n c t i o n  code 6b1 , This f i e l d  can be accessed w i th  the reserved symbol PFC, as 
described i n  sect ion 4. f t s  value i s  def ined as the  va lue o f  the  reserved symbol TCH. 

tchar  Secondary f u n c t i o n  code 0 .  This f i e l d  can be accessed w i t h  the reserved symbol SFC, as 
described i n  sect ion 4. I t s  value i s  def ined as the  va lue o f  the  reserved symbol TCHAR. 

ac n  App l i ca t ion  connection number assigned by the network software t o  t h i s  end o f  the l o g i c a l  con- 
nec t ion  fo r  which t h e  change occurred. This f i e l d  always conta ins a  value p r e v ~ o u s l y  used by 
the a p p l i c a t i o n  p r o g r a  i n  an FCIINITIN message. This f i e l d  can be accessed w i t h  the reserved 
symbol CONACN, as described i n  sec t ion  4. 

t c l a s s  The terminal  class c u r r e n t l y  associated w i t h  the r e a l  terminal  by the TIP serv ic ing  i t .  The 
terminal  c lass determines the p a r m e t e r s  and ranges v a l i d  f o r  r e d e f i n i t i o n  o f  the terminal .  
The terminal  i s  serviced by the  TIP according t o  the a t t r i b u t e s  associated w i t h  the terminal  
c lass (see text ) .  The te rmina l  c lass f i e l d  can conta in t h e  values: 

1 Archetype te rmina l  for  the c lass i s  a  Teletype Corporat ion Model 30 Series. 

2 Archetype terminal  f o r  the  c lass i s  a  EDC 713-10, 751-1, 756. 

3 Reserved f o r  CDC use (cannot be received i n  cu r ren t  ve rs ion  o f  software). 

4 Archetype terminal  fo r  the  c lass i s  an IBM 2741. 

5 Archetype te rmina l  f o r  the c lass i s  a  Teletype Corporat ion Model 40-2. 

6 Archetype terminal  fo r  t h e  c lass i s  a  Hazel t ine 2000, operat ing as a  te le typewr i te r .  

7 Archetype terminal  f o r  the c lass  i s  a  CDC 752. 

8 Archetype te rmina l  fo r  t h e  c lass i s  a  Tekt ronix  4000 Series, operat ing as a  te le type-  
wr i te r .  

9 Archetype terminal  f o r  the c lass i s  a  HASP (pos t -p r in t )  p ro toco l  m u l t i l e a v i n g  work- 
s t a t  ion. 

10 Archetype te rmina l  f o r  the c lass i s  a  CDC 200 User Terminal. 

11 Archetype terminal  fo r  the  c lass i s  a CDC 714-30. 

12 Archetype te rmina l  f o r  the c lass i s  a  CDC 711-10. 

13 Archetype terminal  f o r  the  c lass i s  a  CDC 714-10120. 

14 Archetype te rmina l  f o r  the c lass i s  a  HASP (pre-pr in t )  p ro toco l  m u l t i l e a v i n g  work- 
s t a t  ion. 

15 Archetype terminal  fo r  the c lass i s  a  CDC 734. 

16 Archetype te rmina l  fo r  the  c lass i s  an IBM 2780. 

17 Archetype te rmina l  f o r  the c lass  i s  an IBN 3780. 

I f  the terminal  c lass va lue received has not  changed from t h a t  p rev ious ly  associated w i th  the  
terminal, then the value i n  e i t h e r  the pw o r  p l  f i e l d s  (or  both) has usua l l y  changed. I f  the 
terminal  c lass va lue received has changed from tha t  p rev ious ly  associated w i th  the terminal, 
then a l l  a t t r i b u t e s  associated w i t h  the terminal  have been changed t o  the d e f a u l t  a t t r i b u t e s  
fo r  the  new terminal  class; the  values i n  the pw and p l  f i e l d s  might have changed from those 
p rev ious ly  associated w i t h  the r e a l  device. This f i e l d  can be accessed by the  reserved symbol 
TCHTCL, as described i n  sec t ion  4. 

P  W The most recen t l y  declared page width o f  the terminal, spec i f y ing  the number o f  characters  i n  a  
phys ica l  Line o f  output. This f i e l d  can conta in t h e  values 0 o r  20 < pw ( 255. This f i e l d  can 
be accessed by the reserved symbol TCHPU, as described i n  sec t ion  4.- 

P L  The most r e c e n t l y  declared page Length of the terminal, speci fy ing the  nunber o f  phys ica l  l i n e s  
t h a t  c o n s t i t u t e  a  page. Th is  f i e l d  can conta in the values 0 or  8 < p1 ( 255. Th is  f i e l d  can 
be accessed by the  reserved symbol TCHPL, as described i n  sec t ion  ?. 

Figure 3-39. Terminal-Characteristics-Redefined (TCH/TCHAR/R) Supervisory Message Format 

1 

t c l a s s  0 t char  t c h  PW 0 P L  unused acn 



Figure 3-40. Define-Terminal-Character ist ics (CTRL/DEF/R) Supervisory Message Format 
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The define-multiple-terminal-characteristics mes- 
sage i s  described in  f i g u r e  3-41. This  message 
s p e c i f i e s  a s t r i n g  o f  p a i r s  o f  8 - b i t  numbers s t a r t -  
i n g  a f t e r  the secondary f u n c t i o n  code f i e l d  and 
extending f o r  as many (8 -b i t )  bytes as necessary. 
The a p p l i c a t i o n  s tores an 8 -b i t  f i e l d  number (FN) 
i n  the f i r s t  o f  a  p a i r  o f  bytes and a f i e l d  va lue 
(FV) i n  the second by te  o f  the pa i r .  Each FN 
represents a p a r t i c u l a r  device c h a r a c t e r i s t i c ,  and 
the corresponding FV represents the value the 
a p p l i c a t i o n  program wishes t o  ass ign t o  t h a t  char- 
a c t e r i s t i c .  The a p p l i c a t i o n  program needs t o  
speci fy  on ly  the FN/FV p a i r s  fo r  the c h a r a c t e r i s t i c  
i t  wants t o  change. I f  one o f  the FN/FV p a i r s  con- 

t a  

t a i n s  an i n c o r r e c t  value, no c h a r a c t e r i s t i c s  a re  
changed and the a p p l i c a t i o n  program receives the 
abnormal response message shown i n  f i g u r e  3-42. 
F igure 3-43 shows the normal response t o  the 
def ine-mul t ip le- terminal -character is t ics  supervisory 
message. V a l i d  combinations o f  FN/FV p a i r s  a re  
def ined i n  t a b l e  3-2. 

t a  Symbolic address o f  the a p p l i c a t i o n  program's t e x t  area from which t h i s  synchronous superv isory 
message i s  sent. 

c t r l  Primary f u n c t i o n  code Cl16. This f i e l d  can be accessed w i t h  the reserved symbol PFC, as 
described i n  sect ion 4. I t s  value i s  def ined as the reserved symbol CTRL. 

def Secondary f u n c t i o n  code 4. This f i e l d  can be accessed w i t h  the reserved symbol SFC, as 
described i n  sect ion 4. I t s  value i s  def ined as the  value o f  the reserved symbol DEFF. 

s t r i n g  A ? -b i t  A S C I I  character s t r i n g  tha t  describes one o r  more commands cons is t ing  o f  the charac- 
t e r i s t i c  and i t s  des i red set t ing.  The c h a r a c t e r i s t i c  and i t s  value are separated by an equals 
sign. M u l t i p l e  c h a r a c t e r i s t i c s  can be changed by separat ing the commands by the  network con- 
t r o l  character. See appendix F f o r  a  l i s t  o f  a l l  the poss ib le  commands t h a t  can be sent. 

The def ine- terminal -character is t ics  and def ine- 
mu l t ip le - te rmha1 c h a r a c t e r i s t i c s  supervisory mes- 
sages sent downline by the a p p l i c a t i o n  program are 
removed from the output stream by the TIP and acted 
on d i r e c t l y .  The terminal  operator i s  n o t  advised 
o f  t h e i r  occurrence i n  the output stream. 

c t r l  def 

Figure 3-41. Define-Mult iple-Terminal-Character ist ics (CTRL/CHAR/R) Supervisory Message Format 

s t r i n g  0 

- 
59 51 49 43 35 27 19  11 0 

0 

t a  

t a Symbolic address o f  the  a p p l i c a t i o n  progran t e x t  area from which t h i s  synchronous supervisory 
message i s  sent. 

c t r l  Primary func t ion  code CI16. This f i e l d  can be accessed u i t h  the reserved symbol PFC, as 
described i n  sect ion 4. I t s  value i s  def ined as the  value o f  the  reserved symbol CTRL. 

char Secondary f u n c t i o n  code 8. This  f i e l d  can be accessed w i t h  the reserved symbol SFC, as 
described i n  sec t ion  4. I t s  value i s  de f ined  as the  value o f  the reserved symbol CHAR. 

fni The 8 -b i t  f i e l d  nunber o f  the des i red parameter. 

fv i  The 8 -b i t  f i e l d  value o f  the des i red parameter. 

The f i e l d  nunber and f i e l d  value p a i r s  can extend beyond one word. V a l i d  f i e l d  numbers and 
values are def ined i n  tab le  3-2. 

c t r l  0 0 char fnl fvl fn2 fv2 

- 

. . . 



Figure 3-43. Mult iple-Terminal-Character ist ics-Defined (CTRL/CHAR/N) Supervisory Message Format 

59 51 49 43 35 27 

TABLE 3-2. VALID FIELD NUMBERS AND FIELD VALUES 

t a c t r l  

t a Symbolic address o f  the  a p p l i c a t i o n  program t e x t  area rece iv ing  t h ~ i s  synchronous supervisory 
message. 

c t r l  Primary f u n c t i o n  code Cl16.  Th is  f i e l d  can be accessed w i t h  the  reserved symbol PFC, as 
described i n  sect ion 4. I t s  value i s  def ined as t h e  value o f  the  reserved symbol CTRL. 

char Secondary f u n c t i o n  code 8. This  f i e l d  can be accessed u i t h  the  reserved sf lbo l  SFC, as 
described i n  sect ion 4. I t s  v a l w  i s  def ined as t h e  value o f  the  reserved symbol CHAR. 

f n  F i e l d  nunber causing the abnormal response. 

r c  Reason code f o r  er ror .  This f i e l d  can have t h e  values: 

1 Out o f  range va lue 

2 Dupl icate c o n t r o l  character 

3  I n v a l i d  v a l w  f o r  te rm ina l  c lass  

4 I l l e g a l  terminal  c lass  change 

5 I l l e g a l  p a r a e t e r  f o r  terminal  c lass 
- 

Figure 3-42. Define-Mult iple-Terminal-Character ist ics Abnormal Response 
(CTRL/CHAR/A) Supervisory Message Format 
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Form of Input 

Numerical value for character @ 

Yes ( I ) ,  no ( 0 )  

Numerical value for character @) 

Numerical value for character @ 

Parameter (Mnemonic) 

Abort block (AB) 

Break a s  user break 1 (BR) 

Backspace character (BS) 

Interruption character (Bl )  

r c 

t a 

unused 1 

t a  

I 
Symbolic address o f  the app l i ca t ion  program's t e x t  area rece iv ing  t h i s  synchronous supervisory 
message. 

c t r l  Primary func t ion  code Cl16. This f i e l d  can be accessed u i t h  the reserved symbol PFC, as 
described i n  sect ion 4. I t s  value i s  def ined as the  value o f  the reserved symbol CTRL. 

char Secondary func t ion  code 8. This  f i e l d  can be accessed w i t h  the reserved symbol SFC, as de- 
scr ibed i n  sect ion 4. I t s  value i s  def ined as the  value o f  the  reserved symbol CHAR. 

c t r l  

Va 1 ue 
Range 

(Decimal) 

0-127 

0- 1 

0-127 

0-127 

Number 
(Octal) 

51 

6 3 

4 7 

5 2 

0 

Terminal 
'lasses @ 

1-8 (9-17) @ 

1, 2, 5-8 
(4 ,  9-17) 

1-8 (9-17) 

1-15 (16, 1 

0 

char f n  

1 char unused 



TABLE 3-2. VALID FIELD NUMBERS AND FIELD VALUES (Contd) 

Form of Input  

Numerical va lue  f o r  c h a r a c t e r  @ 

Decimal number 

CA ( 1 )  

Numerical va lue  f o r  c h a r a c t e r  @ 

Yes ( I ) ,  no ( 0 )  

Numerical va lue  f o r  c h a r a c t e r  @ 

Charac t e r  s p e c i f i e d  ( l ) ,  n o t  
s p e c i f i e d  (0 )  

Cha rac t e r  count  (upper  by te )  

Cha rac t e r  count (upper  b y t e )  

Numerical va lue  f o r  c h a r a c t e r  
(Xhh) 

Timeout ( I ) ,  no t imeout ( 0 )  

S i n g l e  message ( 0 )  

Numerical va lue  f o r  c h a r a c t e r  

EL ( I ) ,  EB ( 2 )  

NO (01,  CR (11,  LF ( 2 ) .  CL ( 3 )  

Numerical va lue  f o r  c h a r a c t e r  

EL ( l ) ,  EB ( 2 )  

NO ( 0 ) .  CR (11,  LF ( 2 ) .  CL ( 3 )  

Yes ( I ) ,  no ( 0 )  

Yes ( I ) ,  no ( 0 )  

Yes ( I ) ,  no ( 0 )  

Yes ( I ) ,  no ( 0 )  

Parameter (Mnemonic) 

Termination c h a r a c t e r  (B2) 

Ca r r i age  r e t u r n  i d l e  count 
(CI)  

Cancel c h a r a c t e r  (CN) 

Cursor p o s i t i o n i n g  (CP) 

Network c o n t r o l  c h a r a c t e r  
(CT) 

S i n g l e  message t r a n s p a r e n t  
i npu t  d e l i m i t e r s  (DL) @ 

End-of-block c h a r a c t e r  (EB) 

End-of-line c h a r a c t e r  (EL) 

Echoplex mode (EP) 

F u l l  ASCII i n p u t  (FA) 

Host a v a i l a b i l i t y  
d i s p l a y  (HD) 

Inpu t  c o n t r o l  ( IC)  

Number 
( O c t a l )  

53 

54 

5 6 

4 6 

107 

5 0 

7 0 

7 1 

72 

73 

74 

106 

100 

101 

102 

75 

7 6 

77 

6 1 

67 

4 1 

103 

Terminal 

@ 

1-15 1 6  17) 

1-8 (9-17) 

1-8 (9-17) 

1-15 1 6  17) 

1 ,  2, 5-8 
( 4 ,  9-17) 

1-17 

1-8 (9-17) 

1 ,  2, 5-8 
(9-17) 

1 ,  2, 5-8 
(9-17) 

1-8, 10-13, 15 
(9 ,  14,  16 ,  
17) 

1 ,  2, 5-8 
(9-17) 

1-8, 10-13, 15 

1 ,  2, 5-8, 
10-13, 15  

1 ,  2,  5-8, 
10-13, 15  

1,  2,  5-8, 
10-13, 15 
(9s  14% 16,  
17) 

1 ,  2, 5-8, 
10-13, 15  

1 ,  2, 5-8, 
10-13, 15  

1,  2,  5-8, 
10-13, 15  
( 9 ,  14,  16,  
17) 

1 ,  2,  5-8 
(4 ,  9-17) @ 

1-8, 10-13, 15  

1-17 

1 ,  2, 5-8 
(4 ,  9-17) @ 

Value 
Range 

(Decimal) 

0-127 

0-99 

0-1 

0-127 

0-1 

0-127 

0-1 

0-15 

0-255 

0-255 @ 

0- 1 

0 

0-127 @ 

1-2 @ 

0-3 @ 

0-127 @ 

1-2 

0-3 @ 

0-1 

0-1 

0-1 

0-1 



TABLE 3-2. VALID FIELD NUMBERS AND FIELD VALUES (Contd) 

Parameter (Mnemonic) 

Input device  (IN) 

Line feed i d l e  count (LI )  

Lockout unso l i c i t ed  
messages (LK) 

Output con t ro l  (OC) 

Output device  (OP) 

P a r i t y  processing (PA) 

Page wai t ing (PG) 

Page l eng th  (PL) 

Page width (PW) 

Spec ia l  e d i t i n g  mode (SE) 

Terminal c l a s s  (TC) 

Mult i-message t r ansparen t  
input  d e l i m i t e r  (XL) @ 

Notes: - 

@ Numbers i n  parentheses i n  t h i s  column i n d i c a t e  terminal c l a s s e s  f o r  which the  parameter is  ignored. 

@ Ignored f o r  packet-switching network (PSN) terminals .  

@ Any hexadecimal value except  00-02, 20, 30-39, 3D, 41-5A, 61-7A, o r  7F. 

@ I f  the  value of one of the  f i e l d s  f o r  t h i s  parameter i s  changed, the  values  of a l l  o t h e r  f i e l d s  
f o r  t h i s  parameter must a l s o  be spec i f i ed .  

@ Not a l l  values  a r e  l e g a l  f o r  a l l  terminal  c l a s s e s .  

@ Not allowed f o r  packet-switching network (PSN) terminals .  

Number 
(Octal)  

64 

6 5 

5 5 

5 7 

40 

104 

66 

6 2 

4 5 

4 4 

4 3 

60 

42 

70 

7 1 

72 

73 

74 

105 

106 

Terminal a 
1-8, 10-13, 

15 @ 
1-8 @ 

1-8 (9-17) 

1-8 (9-17) 

1-15 6 1 

1, 2, 5-8, 
(4,  9-17) @ 

1-8 (9-17) 

1, 2, 5-8 

1-8, 10-13, 15 
(9 ,  14, 16, 17) 

1-17 

1-17 

8 9 - 1 7  @ 

1-17 

1-8 (9-17) 

1, 2, 5-8 
(9-17) 

1, 2, 5-8 
(9-17) 

1-8, 10-13, 15 
(9 ,  14, 16, 
17) 

1, 2, 5-8 
(9-17) 

1-8 (9-17) 

1-8, 10-13, 15 

Va 1 ue 
Range 

(Decimal) 

0-1 

0-2 @ 

0-99 

0-1 

0-1 

0- 1 

0-2 @ 

0-3 

0-1 

0 ,  8-255 

0, 20-255 

0-1 

1-17 @ 

0-1 

0-15 

0-255 

0-255 @ 

0-1 

0-255 @ 

1 

Form of Input  

Transparent inpu t  ( I ) ,  not  
t r ansparen t  (0 )  

KB ( 0 ) ,  PT ( I ) ,  BK (2 )  

Decimal number 

CA (1)  

Yes ( I ) ,  no ( 0 )  

Yes ( I ) ,  no ( 0 )  

DI ( 0 ) ,  PR ( I ) ,  PT (2 )  

z (01, 0 (1) .  E ( 2 ) ,  N ( 3 )  

Yes ( I ) ,  no ( 0 )  

Decimal number 

Decimal number 

Yes ( l ) ,  no (0 )  

Decimal number 

Character spec i f i ed  ( I ) ,  not  
s p e c i f i e d  (0 )  

Character count (upper byte)  

Character count (lower byte)  

Numerical value f o r  charac te r  
(Xhh) 

Timeout ( I ) ,  no timeout ( 0 )  

Numerical value f o r  charac te r  
(Yhh) 

Multi-message ( I )  



REQUESTING TERMINAL 
CHARACTERISTICS 
The r e q u e s t - t e r m i n a l - c h a r a c t e r i s t i c s  supe rv i so ry  
message ( f i g u r e  3-44) i s  i s sued  by a n  a p p l i c a t i o n  
program on conso le  connect ions  t o  l e a r n  t h e  c u r r e n t  
va lue  of t he  t e rmina l  c h a r a c t e r i s t i c s .  The a p p l i -  
c a t i o n  program s p e c i f i e s  a s t r i n g  of p a i r s  of 8 -b i t  
numbers s t a r t i n g  a f t e r  t h e  secondary f u n c t i o n  code 
f i e l d  and extending f o r  a s  many 8 -b i t  b y t e s  a s  
necessary .  The a p p l i c a t i o n  s t o r e s  a f i e l d  number 
(FN) i n  t h e  f i r s t  h a l f  (8 b i t s )  of t h e  8 -b i t  p a i r  
and r e s e r v e s  t he  second h a l f  ( 8  b i t s )  f o r  a f i e l d  
va lue  (FV). Each FN r e p r e s e n t s  a p a r t i c u l a r  char-  
a c t e r i s t i c .  The network r e t u r n s  t h e  va lue  of t h e  
c h a r a c t e r i s t i c  i n  t h e  corresponding FV byte .  Any 
value  placed i n  t h e  FV b y t e  by t h e  a p p l i c a t i o n  i s  
ignored and ove rwr i t t en .  The a p p l i c a t i o n  program 
needs t o  s p e c i f y  only  t h e  FNs f o r  t h e  c h a r a c t e r -  
i s t i c s  it i s  i n t e r e s t e d  in .  I f  t h e  s t r i n g  c o n t a i n s  

a n  i n c o r r e c t  FN, no t e rmina l  c h a r a c t e r i s t i c s  a r e  
r e tu rned  and t h e  a p p l i c a t i o n  r e c e i v e s  t h e  abnormal .- j 
response  message shown i n  f i g u r e  3-45. For a l i s t  
of l e g a l  FNs and t h e  corresponding range of p o s s i b l e  
FVs s e e  t a b l e  3-2. 

d 

The response  t o  a r e q u e s t - t e r m i n a l - c h a r a c t e r i s t i c s  
supe rv i so ry  message i s  a t e r m i n a l - c h a r a c t e r i s t i c s -  
d e f i n i t i o n  message ( f i g u r e  3-46). Th i s  message can 
be r ece ived  only  on conso le  connect ions .  The NPU 
g e n e r a t e s  a s t r i n g  of p a i r s  of 8 -b i t  numbers s t a r t -  
ing  a f t e r  t h e  secondary f u n c t i o n  code f i e l d  and 
extending f o r  a s  many 8 -b i t  b y t e s  a s  necessary .  
The f i r s t  8 - b i t s  of t h e  16-bi t  p a i r  is  one of t h e  
f i e l d  numbers s p e c i f i e d  i n  t h e  reques t - terminal -  
c h a r a c t e r i s t i c s  supe rv i so ry  message. The second 
8 -b i t s  of t h e  16-bit  p a i r  is  t h e  c u r r e n t  va lue  of 
t h e  p a r t i c u l a r  c h a r a c t e r i s t i c  t h e  FN r e p r e s e n t s .  
For a l i s t  of v a l i d  FNs and t h e  a s s o c i a t e d  v a l i d  
range of FVs s e e  t a b l e  3-2. 

Figure 3-45. Request-Terminal-Characteristics Abnormal Response (CTRLIRTCIA) Supervisory Message Format 
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t a  c t r l  

t a  Symbolic address o f  the  a p p l i c a t i o n  program's t e x t  area receiv ing t h i s  synchronous supervisory 
message. 

c t r l  Primary func t ion  code Cl16. This f i e l d  can be accessed u i t h  the  reserved symbol PFC, as 
described i n  sect ion 4. I t s  value i s  def ined as t h e  value o f  the reserved symbol CTRL. 

r t c  Secondary f u n c t i o n  code 9. This f i e l d  can be accessed w i t h  the reserved symbol SFC, as de- 
scr ibed i n  sec t ion  4. I t s  value i s  def ined as the  value o f  the reserved symbol RTC. 

f n i  The 8 - b i t  f i e l d  number o f  the des i red parameter. 

fv i  The 8 -b i t  f i e l d  value o f  the des i red parameter. 

V a l i d  f i e l d  nunbers and values are def ined i n  t a b l e  3-2. 

Figure 3-44. Request-Terminal-Characteristics (CTRL/RTC/R) Supervisory Message Format 

7 
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0 

t a 

0 

t a  Symbolic address o f  the a p p l i c a t i o n  program's t e x t  area rece iv ing  t h i s  synchronous supervisory 
message. 

c t r l  Primary func t ion  code Cl16. This f i e l d  can be accessed u i t h  the  reserved symbol PFC, as 
described i n  sec t ion  4. I t s  value i s  def ined as the  value o f  the reserved symbol CTRL. 

r t c  Secondary f u n c t i o n  code 9. This f i e l d  can be accessed u i t h  the reserved symbol SFC, as de- 
scr ibed i n  sec t ion  4. I t s  value i s  def ined as the  value o f  the  reserved symbol RTC. 

f n  F i r s t  f i e l d  nunber i n  the s t r i n g  found t o  be erroneous by the  network software. I n  case o f  
several bad f i e l d  numbers, on ly  the f i r s t  bad one u i l l  be diagnosed. 

r c  Reason code f o r  er ror .  This f i e l d  can have the value: 

5 I l l e g a l  f n  value 

c t r l  

r t c  

1 

fnl 

0 

fvl 

r t c  

fn2 

f n  

fv2 

r c 

. . . 

unused 
- 



Figu re  3-46. T e r m i n a l - C h a r a c t e r i s t i c s - D e f i n i t i o n  (CTRLITCDIR) Supe rv i so ry  Message Format 
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HOST OPERATOR COMMUNICATION 

t  a  

The h o s t  o p e r a t o r  request- to-turn-off-debug-code 
s u p e r v i s o r y  message shown i n  f i g u r e  3-48 is  s e n t  

The h o s t  o p e r a t o r  s u p e r v i s o r y  messages  d e s c r i b e d  i n  f r &  NAM t o  t h e  a p p l i c a t i o n  program when t h e  
t h i s  s u b s e c t i o n  a r e  no t  used i n  t h i s  r e l e a s e .  How- o p e r a t o r  e n t e r s  t h e  K-display command: 
e v e r ,  t hey  w i l l  be used i n  f u t u r e  r e l e a s e s  and 
a p p l i c a t i o n s  w i l l  have t o  be a b l e  t o  e i t h e r  hand l e  K. DE=appname 
o r  i gno re  them. 

t a Symbolic a d d r e s s  of  t h e  a p p l i c a t i o n  program's t e x t  a r e a  r e c e i v i n g  t h i s  synchronous  s u p e r v i s o r y  
message. 

c t r l  Pr imary  f u n c t i o n  code C l I 6 .  Th i s  f i e l d  can be  acce s sed  w i th  t h e  r e s e rved  symbol PFC, a s  
d e s c r i b e d  i n  s e c t i o n  4. I t s  v a l u e  i s  d e f i n e d  a s  t h e  v a l u e  of  t h e  r e s e rved  symbol CTRL. 

t cd Secondary f u n c t i o n  code OA16. T h i s  f i e l d  can b e  acce s sed  w i th  t h e  r e s e rved  symbol SFC, a s  
d e s c r i b e d  in s e c t i o n  4. I t s  v a l u e  i s  d e f i n e d  a s  t h e  v a l u e  of t h e  r e s e rved  symbol TCD. 

f n i  The 8 - b i t  f i e l d  nunber of  t h e  d e s i r e d  parameter .  

f v i  The 8 - b i t  f i e l d  v a l u e  o f  t h e  d e s i r e d  parameter .  

Va l i d  f i e l d  nunbers  and v a l u e s  a r e  d e f i n e d  i n  t a b l e  3-2. 

The h o s t  o p e r a t o r  reques t - to-ac t iva te-debug-code  The a p p l i c a t i o n  shou ld  t u r n  o f f  i t s  i n - l i n e  debug 
s u p e r v i s o r y  message ( f i g u r e  3-47) i s  s e n t  from NAM code .  There  is  no response  t o  t h e  r eques t - t o - t u rn -  
t o  t h e  a p p l i c a t i o n  program when t h e  o p e r a t o r  e n t e r s  off-debug-code message. 
t h e  K-display command : 

c t r t  

The a p p l i c a t i o n  shoul 
code. A c t i v a t i n g  t h e  

0 0 

The h o s t  o p e r a t o r  reques t - to-dump-f ie ld- length  
s u p e r v i s o r y  message ( f i g u r e  3-49) i s  s e n t  from NAM 

.d t u r n  on t h e  i n - l i n e  debug t o  t h e  a p p l i c a t i o n  program when t h e  o p e r a t o r  e n t e r s  
i n - l i n e  debug code c a n  change t h e  K-display command: 

t h e  a p p l i c a t i o n  program's a b o r t  c o n d i t i o n s  o r  e r r o r  
c a s e  hand l i ng  o r  both .  There  is  no  r e s ponse  t o  t h e  K. DUsappname 
reques t - to-ac t iva te-debug-code  message.  

t c d  

F igu re  3-47. Host Ope ra to r  Request-to-Activate-Debug-Code (HOPIDBIR) Supe rv i so ry  Message Format 

r 
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f n l  

t a 

fv l  

t a Symbolic a d d r e s s  of  t h e  a p p l i c a t i o n  program's t e x t  a r e a  r e c e i v i n g  t h i s  asynchronous  s u p e r v i s o r y  
message. 

hop  Pr imary  f u n c t i o n  code DOl6. Th i s  f i e l d  can b e  acce s sed  w i th  t h e  r e s e rved  symbol PFC, a s  de- 
s c r i b e d  i n  s e c t i o n  4. I t s  v a l u e  i s  t h e  v a l u e  of  t h e  r e s e rved  symbol HOP. 

db  Secondary f u n c t i o n  code OEI6. T h i s  f i e l d  can b e  acce s sed  wi th  t h e  r e s e rved  symbol SFC, a s  
d e s c r i b e d  i n  s e c t i o n  4. Its v a l u e  i s  t h e  v a l u e  of t h e  r e s e r v e d  symbol DB. 

hop 

f n 2  

0 

f v 2  

0 

. . . 

db unused 



Figure 3-49. Host Operator Request-to-Dump-Field-Length (HOP/DU/R) Supervisory Message Format 
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The a p p l i c a t i o n  should dump i t s  f i e l d  length.  The 
a p p l i c a t i o n  can c a l l  NETDMB t o  dump i t s  f i e l d  l e n g t h  
onto the AIP dump f i l e  ZZZZDMB (see sec t ion  6). 
There i s  no response t o  the request-to-dump-field- 
l e n g t h  message. 

t a 

The host  operator request-to-turn-AIP-tracing-on 
supervisory message ( f i g u r e  3-50) i s  sent from NAM 
t o  the a p p l i c a t i o n  program when the operator enters 
the K-display command: 

The a p p l i c a t i o n  program should begin logging o f  
network t r a f f i c  on the debug l o g  f i l e .  The app l i -  
c a t i o n  program should c a l l  NETDBG t o  t u r n  AIP 
t r a c i n g  on. Note t h a t  the a p p l i c a t i o n  program must 
be loaded w i t h  NETIOD f o r  the AIP t r a c i n g  t o  occur. 
There i s  no response t o  the request-to-turn-AIP- 
t racing-on message . 

hop 

The host operator request-to-turn-AIP-tracing-off 
supervisory message ( f i g u r e  3-51) i s  sent from NAM 
t o  the a p p l i c a t i o n  program when the operator enters 
the K-display command: 

t a Symbolic address o f  the app l i ca t ion  program's t e x t  area receiv ing t h i s  asynchronous supervisory 
message. 

hop Primary func t ion  code DOl6. This f i e l d  can be accessed w i th  the reserved symbol PFC, as de- 
scr ibed i n  sect ion 4. I t s  value i s  the  value o f  the reserved symbol HOP. 

de Secondary func t ion  OF16. This f i e l d  can be accessed w i th  the reserved symbol SFC, as de- 
scr ibed i n  sect ion 4. I t s  value i s  the  value o f  the reserved symbol DE. 

Figure 3-48. Host Operator Request-to-Turn-Off-Debug-Code (HOPIDEIR) Supervisory Message Format 
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0 

t a  

Figure 3-50. Host Operator Request-to-Turn-AIP-Tracing-On (HOP/TRACE/R) Supervisory Message Format 

- 
59 51 49 43 0 

0 

t a Symbolic address o f  the app l i ca t ion  program's t e x t  area rece iv ing  t h i s  asynchronous supervisory 
message. 

hop Primary func t ion  code DO16. This f i e l d  can be accessed w i th  the reserved symbol PFC, as de- 
scr ibed i n  sec t ion  4. I t s  value i s  the  va lue o f  the  reserved symbol HOP. 

d u Secondary func t ion  code 3. This f i e l d  can be accessed w i th  the reserved symbol SFC, as de- 
scr ibed i n  sec t ion  4. I t s  value i s  the  va lue o f  the reserved symbol DU. 

hop 

t a 

de 

A 

0 

t a Symbolic address o f  the a p p l i c a t i o n  program's t e x t  area rece iv ing  t h i s  asynchronous supervisory 
message. 

hop Primary func t ion  code D016. This f i e l d  can be accessed w i t h  the reserved symbol PFC, as de- 
scr ibed i n  sect ion 4. I t s  value i s  the  value o f  the reserved symbol HOP. 

t race  Secondary func t ion  code 2. This f i e l d  can be accessed w i t h  the reserved symbol SFC, as de- 
scr ibed i n  sec t ion  4. I t s  value i s  the value o f  the reserved symbol TRACE. 

unused 

hop 0 

unused 0 

unused 0 

du 

t r a c e  



Symbolic address o f  the  app l i ca t ion  program's t e x t  area rece iv ing  t h i s  asynchronous supervisory 
message. I 
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I Primary f u n c t i o n  code DO16. This  f i e l d  can be accessed w i th  the reserved symbol PFC, as de- 
scr ibed i n  sec t ion  4. I t s  value i s  the  value o f  the reserved symbol HOP. I 

n o t r  Secondary f u n c t i o n  code 7. This  f i e l d  can be accessed w i t h  the  reserved symbol SFC, as de- 
scr ibed i n  sec t ion  4. I t s  value i s  the  value o f  the reserved symbol NOTR. 

t a  hop 

Figure 3-51. Host Operator Request-to-Turn-AIP-Tracing-Off (HOP/NOTR/R) Supervisory Message Format 

0 

The a p p l i c a t i o n  program should stop logging network 
t r a f f i c  i n  i t s  debug l o g  f i l e .  The a p p l i c a t i o n  
program should c a l l  NETDBG t o  t u r n  AIP t r a c i n g  
o f f .  There i s  no response t o  the request-to-turn- 
AIP-tracing-off  supervisory message. 

unused 0 

The host operator  request-to-release-debug-log-fi le 
supervisory message ( f i g u r e  3-52) i s  sent from NAM 
t o  the a p p l i c a t i o n  program when the operator enters 
the K-display command: 

no t r  

The a p p l i c a t i o n  program should re lease i t s  debug 
l o g  f i l e .  The a p p l i c a t i o n  program should c a l l  
NETREL t o  release the debug l o g  f i l e .  To ensure 
proper processing o f  the debug l o g  f i l e ,  the a p p l i -  
c a t i o n  program must have issued a p r i o r  NETREL c a l l  
as described i n  sec t ion  6. There i s  no response t o  
the request-to-release-debug-log-fi le supervisory 
message. 

The host  operator  request-to-restart-statistlcs- 
gather ing superv isory message ( f i g u r e  3-53) i s  sent 
from NAM t o  the a p p l i c a t i o n  program when the opera- 
t o r  enters the K-display command: 

F igure 3-52. Host Operator Request-to-Release-Debug-Log-File (HOP/REL/R) Supervisory Message Format 
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t a 

F igure 3-53. Host Operator Request-to-Restart-Stat ist ics-Gathering 
(HOP/RS/R) Supervisory Message Format 

unused 
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t a Symbolic address o f  the app l i ca t ion  program's t e x t  area rece iv ing  t h i s  asynchronous supervisory 
message. 

hop Primary func t ion  code DOl6. This f i e l d  can be accessed w i t h  the reserved symbol PFC, as de- 
scr ibed i n  sec t ion  4. I t s  value i s  the  value o f  the reserved symbol HOP. 

r e 1  Secondary f u n c t i o n  code OD16. This f i e l d  can be accessed w i t h  the reserved symbol SFC, as 
described i n  sect ion 4. I t s  value i s  the  value o f  the reserved symbol REL. 

t a  

t a  Symbolic address o f  the app l i ca t ion  program's t e x t  area rece iv ing  t h i s  asynchronous superv isory 
message. 

hop Primary f u n c t i o n  code DOl6. This f i e l d  can be accessed w i t h  the reserved symbol PFC, as de- 
scr ibed i n  sec t ion  4. I t s  value i s  t h e  value o f  the reserved symbol HOP. 

r s Secondary func t ion  code 8. This f i e l d  can be accessed w i t h  the reserved symbol SFC, as de- 
scr ibed i n  sec t ion  4. I t s  value i s  the  va lue o f  the reserved symbol RS. 

hop 0 0 r s  unused 



The a p p l i c a t i o n  program should f l u s h  i t s  s t a t i s t i c s  
coun te r s ,  r e s e t  them t o  z e r o ,  and r e s t a r t  s t a t i s t i c s  
ga the r ing .  For t h i s  supe rv i so ry  message t o  be 
u s e f u l  t h e  a p p l i c a t i o n  program should do a t  l e a s t  
one of t h e  fo l lowing:  

R e s t a r t  A I P  s t a t i s t i c s  g a t h e r i n g  by c a l l i n g  
NETSTC (desc r ibed  i n  s e c t i o n  6 )  t o  t u r n  A I P  
s t a t i s t i c s  g a t h e r i n g  o f f  o r  back on 

R e s t a r t  any o t h e r  s t a t i s t i c a l  i n fo rma t ion  
i n t e r n a l  t o  t h e  a p p l i c a t i o n  program t h a t  can  be 
used t o  tune  the  p a r t i c u l a r  a p p l i c a t i o n .  The 
a p p l i c a t i o n  program can w r i t e  such s t a t i s t i c a l  
i n fo rma t ion  on to  the  A I P  s t a t i s t i c a l  f i l e  
ZZZZZSN by c a l l i n g  NETLGS ( s e e  s e c t i o n  6 ) .  

There i s  no response  t o  t h e  r e q u e s t - t o - r e s t a r t -  
s t a t i s t i c s - g a t h e r i n g  message. 

HOST SHUTDOWN 
Condi t ions  sometimes r e q u i r e  t h e  h o s t  o p e r a t o r  t o  
t e rmina te  network o p e r a t i o n s  o r  t o  a b o r t  t h e  a p p l i -  
c a t i o n  program. The h o s t  o p e r a t o r  can  shu t  down 
t h e  e n t i r e  d a t a  communications network o r  p o r t i o n s  
of t h e  network, e lement  by e lement ,  i n c l u d i n g  
execut ing  a p p l i c a t i o n  programs. 

The o p e r a t o r  has  two shutdown o p t i o n s  a v a i l a b l e .  
He can s e l e c t  a n  idle-down o p t i o n  t h a t  permi ts  
g radua l  t e rmina t ion  of o p e r a t i o n s ,  u s u a l l y  a s  a  
normal p a r t  of network s e r v i c e .  He can a l s o  s e l e c t  
a  d i s a b l e  o p t i o n ;  t h i s  op t ion  r e q u e s t s  immediate 
t e rmina t ion  of a p p l i c a t i o n  program o p e r a t i o n s  and 
can e i t h e r  fo l low s e l e c t i o n  of t h e  idle-down o p t i o n  
o r  be independent ly  s e l e c t e d .  

The type  of shutdown determines  t h e  shutdown proc- 
e s s i n g  t h a t  should be performed by t h e  a p p l i c a t i o n  
program. F igu re  3-54 i l l u s t r a t e s  t h e  t h r e e  asyn- 
chronous supe rv i so ry  message sequences t h a t  can  
occur du r ing  shutdown o p e r a t i o n s .  The f i r s t  
sequence begins  when a n  idle-down o p t i o n  i s  
s e l e c t e d  ; t h e  a p p l i c a t i o n  program r e c e i v e s  a n  
adv i so ry  shutdown message,  s h u t s  down i t s  connec- 
t ions  g r a c e f u l l y ,  and t e r m i n a t e s  network a c c e s s  
wi thout  a d d i t i o n a l  network o r  h o s t  o p e r a t o r  a c t i o n .  
The second sequence begins  when a  d i s a b l e  o p t i o n  i s  
s e l e c t e d ;  t h e  a p p l i c a t i o n  program r e c e i v e s  a  man- 
da to ry  shutdown message and should n o t  a t t empt  t o  
t e rmina te  connect ions  g r a c e f u l l y .  The t h i r d  
sequence i s  a  hybr id  of t h e  f i r s t  two; i f  i n su f -  
f i c i e n t  t ime e l a p s e s  between s e l e c t i o n  of a n  i d l e -  
down o p t i o n  and s e l e c t i o n  of a  d i s a b l e  o p t i o n ,  t h e  
a p p l i c a t i o n  program can t e rmina te  some of i t s  con- 
n e c t i o n s  g r a c e f u l l y ,  but  no t  a l l  of them. 

App l i ca t ion  NAM Message 

f SHUTIINSDIR 
( i d  le-down) 

________) CONIENDIR 

+ C O N I E N D I N  

The a p p l i c a t i o n  program f e t c h e s  a l l  queued up- 
l i n e  b locks  from a l l  t e r m i n a l s  o r  o t h e r  app l i -  
c a t i o n  programs, t hen  ends a l l  connect ions  p r i o r  
t o  a  shutdown of t h e  network. 

The a p p l i c a t i o n  program may d i sconnec t  from t h e  
network wi th  a  c a l l  t o  t h e  AIP r o u t i n e  NETOFF. 
(See s e c t i o n  5 . )  

Appl i ca t ion  Message 

P SHUTIINSDIR 
(d i  s ab l e )  

The a p p l i c a t i o n  program must perform an imme- 
d i a t e  c a l l  t o  NETOFF t o  avoid being abor t ed  by 
system conso le  o p e r a t o r  commands du r ing  t h e  
network shutdown i n  progress .  

App l i ca t ion  Message 

+ SHUTIINSDIR 
(idle-down) - CONIENDIR 

f--.--------- CONIENDIN 

+ SHUTIINSDIR 
( d i s a b l e )  

The a p p l i c a t i o n  program f e t c h e s  a s  many queued 
u p l i n e  b locks  a s  p o s s i b l e  and ends a s  many 
connect ions  a s  p o s s i b l e  p r i o r  t o  shutdown of t h e  
network, t h e n  i s s u e s  i t s  NETOFF c a l l  immediately 
a f t e r  r e c e i p t  of t h e  second shutdown message. 

F igu re  3-54. Host Shutdown Message Sequences 

The Network Access Method does  n o t  a t t empt  t o  f o r c e  
t h e  t e r m i n a t i o n  of a p p l i c a t i o n s  t h a t  do no t  c a l l  
NETOFF i n  response  t o  an  idle-down o r  d i s a b l e  
r eques t .  Normal t e rmina t ion  of network o p e r a t i o n s ,  
however, depends on c o r r e c t  a p p l i c a t i o n  behavior .  
App l i ca t ions  t h a t  do  n o t  e v e n t u a l l y  c a l l  NETOFF 
a f t e r  r e c e i v i n g  an  i d l e  o r  d i s a b l e  r eques t  must be  
dropped by t h e  h o s t  conso le  o p e r a t o r .  Th i s  t h e n  
permits  normal t e rmina t ion  of t h e  network so f tware .  

F igu re  3-55 shows t h e  two forms of t h e  host-shutdown 
supe rv i so ry  message. The a p p l i c a t i o n  program does 
n o t  i s s u e  a  response  t o  t h i s  supe rv i so ry  message. 



I 

I 
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ERROR REPORTING 

The primary mechanism used by the network software 
t o  i n d i c a t e  l o g i c  e r r o r s  t o  an a p p l i c a t i o n  program 

Figure 3-55. Host-Shutdown (SHUT/INSD/R) Supervisory Nessage Format I 

t a 

App l i ca t ion  - NAN Nessage - ERRILGL/R 

t a Symbolic address o f  the appl ic 'a t ion progran's t e x t  area rece iv ing  t h i s  asynchronous superv isory 
message. 

shut Primary f u n c t i o n  code 4Z16. This f i e l d  can be accessed w i t h  the reserved symbol PFC, as de- 
scr ibed i n  sec t ion  4. I t s  value i s  def ined as the  value o f  the  reserved sylnbol SHUT. 

insd  Secondary f u n c t i o n  code 6 .  This f i e l d  can be accessed w i t h  the  reserved symbol SFC, as de- 
scr ibed i n  sect ion 4. I t s  value i s  def ined as the  value o f  the  reserved symbol INSD. 

i I n d i c a t o r  f o r  type o f  shutdown message. This f i e l d  can have the values: 

0 This i s  a normal (warning) message o f  a pending network shutdown. The network so f t -  
ware w i l l  not permit any more Logica l  connections t o  be established, but  the a p p l i c b  
t i o n  progran can inform e x i s t i n g  connections o f  the shutdown, fe tch  queued input  data 
from a l l  connections, and v o l u n t a r i l y  end a l l  connections be fo re  issu ing a NETOFF 
c a l l .  (See sec t ion  5. )  

1 Network shutdown i s  beginning. The a p p l i c a t i o n  cannot send o r  receive b locks on any 
e x i s t i n g  connection and no more l o g i c a l  connections can be establ ished. The appl ica-  
t i o n  program must issue a NETOFF c a l l  immediately without ending any e x i s t i n g  connec- 
t ions.  (See sec t ion  5 . )  

This f i e l d  can be accessed w i th  the reserved symbol SHUTF as described i n  sec t ion  4. 

i s  an asynchronous supervisory message. In a l l  
cases, the message sequence f o r  t h i s  mechanism con- Figure 3-56. Log ica l  E r r o r  Message Sequence I 
s i s t s  o f  a s i n g l e  message ( f i g u r e  3-56). The mes- 
sage used i n  t h i s  sequence i s  the l o g i c a l - e r r o r  
supervisory message, shown i n  f i g u r e  3-57. The As i nd ica ted  by the reason codes inc luded i n  the 
a p p l i c a t i o n  program does n o t  send a response t o  message, many cond i t i ons  a re  considered t o  be log-  
t h i s  supervisory message. i c a l  e r r o r s  by the network software. The simpler 

cond i t i ons  are completely def ined w i t h i n  the f i g u r e ;  
more d e t a i l s  a re  described here. I 
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shut 

t a 

unused 0 i 

t a Symbolic address o f  the  a p p l i c a t i o n  program's t e x t  area rece iv ing  t h i s  asynchronous superv isory 
message. 

e r r  Primary f u n c t i o n  code 8416. This f i e l d  can be accessed u i t h  the reserved symbol PFC, as de- 
scr ibed i n  sec t ion  4. I t s  value i s  def ined as t h e  va lue o f  t h e  reserved symbol ERR. 

F igure 3-57. Logica l -Error  (ERRILGLIR) Supervisory Nessage Format (Sheet 1 o f  2)  - I 

e r r  

0 

abherr 

f i r s t u r d  
- 

0 

insd 

0 Lg l  r c unused 
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l g  1  Secondary f u n c t i o n  code 1 .  This f i e l d  can be accessed w i t h  the  reserved symbol SFC, as de- 
scr ibed i n  sec t ion  4. I t s  value i s  def ined as the  value o f  t h e  reserved symbol LGL. 

r c Reason code i d e n t i f y i n g  the cause o f  the  message. This f i e l d  can conta in the values: 

1 An i n v a l i d  act value was spec i f i ed  i n  t h e  block header o f  a  dounl ine data b lock 
or i n  a DC/CICT/R message. 

2 An i n v a l i d  t l c  was encountered; e i t h e r  the value i n  the block header o f  a  dounl ine 
block was greater  than 2043, o r  the  length o f  t h e  b lock exceeded 410 c e n t r a l  memory 
words. 

3  An i n v a l i d  abt value was spec i f i ed  i n  the b lock header o f  a  downline block; e i t h e r  
the  value was 0 o r  greater  than 3. 

4 An i n v a l i d  acn value was encountered i n  the b lock header o f  a  dounl ine data block, 
i n  a synchronous supervisory message, o r  i n  an asynchronous superv isory message. 

5 The a p p l i c a t i o n  b lock L i m i t  o f  the connection has been exceeded f o r  downline t rans-  
missions. 

6 More than 100 ERR/LGL/R messages have been issued t o  the a p p l i c a t i o n  program, and 
the program s t i l l  has up l ine  synchronous supervisory messages queued f o r  i t . U n t i l  
the a p p l i c a t i o n  program fetches a l l  queued supervisory messages, a l l  downline 
asynchronous supervisory messages causing ERR/LGL/R messages are ignored. 

7 An i l l e g a l  or i l l o g i c a l  supervisory message was encountered; e i t h e r  the combined 
primary and secondary f u n c t i o n  codes o f  t h e  message are not  a  v a l i d  value, o r  t h e  
message i s  no t  permi t ted as p a r t  o f  supervisory message sequences c u r r e n t l y  i n  
progress w i t h  the app l i ca t ion  program, o r  a  synchronous superv isory message on 
connection 0. 

8 A fragmented input  o r  output e r r o r  has occurred; a  c a l l  t o  NETPUTF, NETGETF, o r  
NETGTFL causes t h i s  supervisory message when t h e  block involved i n  t h e  c a l l  con- 
t a i n s  more than 40 fragments, conta ins a fragment o f  more than 63 uords, o r  the 
t o t a l  b lock length i n  words i s  inconsis tent  w i t h  the  c a l l ' s  tlmax parameter o r  the  
b lock header's t l c  value. 

9 Reserved by CDC f o r  network software use. 
t h r u  
11 

12 An a p p l i c a t i o n  i s  not  allowed t o  send data b locks on a connection i t  has establ ish-  
ed w i t h  a passive device. 

13 Reserved by CDC f o r  network software use. 
t h r u  
15 

Th is  f i e l d  can be accessed w i t h  the reserved symbol RC, as described i n  sect ion 4. 

abherr App l i ca t ion  b lock header word associated w i th  t h e  b lock o r  supervisory message t h a t  caused the  
ERR/LGL/R message. Th is  f i e l d  contains a zero word i f  the network software cannot prov ide a 
copy of the  b lock causing the program. This f i e l d  can be accessed w i th  the reserved symbol 
ERRABH, as described i n  sec t ion  4. 

f i r s t w r d  The f i r s t  60 b i t s  o f  the  b lock o r  supervisory message causing the ERR/LGL/R message are placed 
i n  t h i s  f i e l d  i f  the network software can supply the information. This f i e l d  contains a zero 
word unless the  abherr f i e l d  i s  nonzero and the t l c  f i e l d  w i t h i n  t h a t  b lock header i s  nonzero. 
This f i e l d  can be accessed w i t h  the  reserved symbol ERRMSG, as described i n  sec t ion  4. 

Figure 3-57. Logica l -Error  (ERR/LGL/R) Supervisory Message Format (Sheet 2  o f  2) 



The rc field value of 1 is received when: 

On an application-to-application connection, 
the application connection specified an appli- 
cation character type of 4 either in the abh or 
in the change-input-character-type supervisory 
message. 

For a supervisory message the application 
specified an application character type other 
than 1, 2, or 3 in the abh. 

On an application-to-terminal connection, an 
application character type other than 2, 3, or 
4 was used in a downline block header or a 
change-input-character-type supervisory message. 

I 
The rc field value of 4 is received when: 

The application connection number involved is 
out-of-range for the application program and 
therefore nonexistent. Connection numbers not 
yet assigned to the application program, or 
greater than maxacn, are out of range. 

Application connect ion number 0 is specified 
in a change-connection-list or turn-list- 

I processing-off supervisory message. 

The rc field value of 5 is received when the appli- 
cation program is not using a flow control monitor- 
ing mechanism, such as that described earlier in 
this section. The downline block causing the block 
limit to be exceeded is discarded. The application 
program should not transmit any more downline blocks 
until it has received at least one block-delivered 
message upline. 

The rc field value of 6 is received when the net- 
work software attempts to protect itself from 
application program flaws in supervisory message 
processing logic. A partial limit imposed on the 
number of logical errors permitted for an applica- 
tion program prevents the application program from 
deadlocking the network in such cases. This limit 
applies only to logical-error messages queued for 
the application program. The limit keeps the pro- 
gram from committing large numbers of errors in 
downline transmissions without periodically fetching 
asynchronous supervisory messages sent upline to 
identify the errors. The limit is implemented as 

I 
follows: 

Each time the network software sends an asyn- 
chronous logical-error message to the applica- 
tion program, a limit counter for the program 
is incremented by one. 

Each time the application program fetches all 
queued asynchronous supervisory messages it has 
outstanding, the limit counter for the program 
is reset to zero. 

When the limit counter for the program reaches 
100, a logical-error message with the rc field 
value of 6 is queued for the program. Until 
the application program fetches all queued 
asynchronous supervisory messages it has out- 
standing, any downline transmission by the 
program that causes a logical-error message 
condition is discarded by the network software 
without being processed. 

When the limit counter reaches 100, additional 
asynchronous supervisory messages might already be 
buffered by AIP. In this case, the maximum number 
that must be fetched to clear the counter may be as 
high as 121. 





APPLICATION INTERFACE DESCRIPTIONS 

This  s e c t i o n  d e s c r i b e s  the  language i n t e r f a c e  
requirements of an a p p l i c a t i o n  program, the  i n t e r -  
f ac ing  u t i l i t i e s  a v a i l a b l e  t o  a  program, and those  
a s p e c t s  of network sof tware  i n t e r n a l  i n t e r f a c i n g  

I t h a t  a f f e c t  program use of  c e r t a i n  Network Access 
Method (NAM) f e a t u r e s .  However, t h i s  manual does  
not a t tempt  t o  d e s c r i b e  a l l  network sof tware  i n t e r -  
faces .  Po r t ions  of  t he  network so f tware  that 
execute  a s  a p p l i c a t i o n  programs use supe rv i so ry  
messages that a r e  e i t h e r  no t  d i scussed  i n  t h i s  
manual or  e l s e  t h a t  a r e  modified from the  format 1 presented i n  t h i s  manual. This  s e c t i o n  t r e a t s  only  
those a r e a s  of  i n t e r f a c e  t h a t  a r e  proper ly  used by 
an i n s t a l l a t i o n - w r i t t e n  a p p l i c a t i o n  program. 

LANGUAGE INTERFACES 
Appl icat ion program use of t he  App l i ca t ion  I n t e r f a c e  
Program (AIP) is e s s e n t i a l l y  the  same, r e g a r d l e s s  
of t he  language used t o  code t h e  a p p l i c a t i o n  pro- 
gram. Parameter l i s t  and c a l l i n g  sequence require-  
ments a r e  the  same f o r  COMPASS assembler  language 
and compi ler- level  languages.  The r e s idence  of  t h e  
AIP r o u t i n e s ,  t he  form of the  c a l l i n g  sequences,  and 
the u t i l i t i e s  a v a i l a b l e  t o  the  a p p l i c a t i o n  program 
d i f f e r  f o r  COMPASS and compi ler- level  languages.  

PARAMETER LIST AND CAUING 
SEQUENCE REQUIREMENTS 

The AIP s ta tements  and i n t e r f a c i n g  u t i l i t i e s  use 
s tandard FORTRAN-style c a l l i n g  sequences and param- 
e t e r  l i s t s ;  t h a t  i s ,  a  parameter l i s t  con ta ins  one 
60-bit word per parameter. The addres s  of  t h i s  
parameter l i s t  is passed t o  the  a p p r o p r i a t e  r o u t i n e  
i n  r e g i s t e r  A l .  Linkage wi th  the s ta tement  w i t h i n  
the  a p p l i c a t i o n  program is  performed by execut ing a  
r e t u r n  jump i n s t r u c t i o n  (RJ) t o  t h e  e n t r y  po in t .  
To provide  compact o b j e c t  code, t raceback informa- 
t i o n  i s  not gene ra t ed ,  and the  parameter l i s t  need 
not  be followed by a  word of zeros .  

Because the  s ta tement  parameters a r e  passed by 
addres s  ( c a l l e d  by r e f e r e n c e ) ,  t h e  NAM programmer 
should be c a r e f u l  about s u b s t i t u t i n g  va lues  when 
de f in ing  the  parameters.  Those parameters i d e n t i -  
f i e d  a s  r e t u r n  parameters should not be s p e c i f i e d  
a s  cons tan t s  o r  expres s ions  i n  t h e  c a l l  s ta tement .  
Such s p e c i f i c a t i o n s  can produce unpred ic t ab le  e r r o r s  
i n  program code. This  r e s t r i c t i o n  i s  compatible 
wi th  normal FORTRAN programming p r a c t i c e s .  

Return  parameters a r e  normally de f ined  by v a r i a b l e  
names, a r r a y  names, a r r a y  element names, o r  s i m i l a r  
symbolic addres ses .  Since  the  terminology f o r  such I 
e n t i t i e s  v a r i e s  according t o  the  programming lan- 
guage used, t h i s  manual uses  t h e  term symbolic 
addres s  f o r  a l l  such p o s s i b i l i t i e s .  Unless o the r -  
wise s t a t e d ,  numeric a b s o l u t e  o r  r e l a t i v e  addres ses  
a r e  not  used i n  c a l l  s t a t emen t s .  

Those parameters i d e n t i f i e d  a s  inpu t  parameters  can 
be de f ined  by c o n s t a n t s ,  expres s ions  t h a t  can be 
eva lua ted  t o  produce c o n s t a n t s ,  o r  symbolic ad- 
d r e s s e s  ( a s  de f ined  above).  Input  parameters a r e  
u s u a l l y  de f ined  by c o n s t a n t s  o r  expres s ions ;  t h i s  
manual u ses  the  term value  f o r  a l l  such p o s s i b i l -  
i t i e s .  

A l l  AIP s t a t emen t  parameters  used by a  COBOL program 
must be desc r ibed  i n  the  Data Div i s ion  a s  l e v e l  01 
d a t a  e n t r i e s ,  o r  d a t a  e n t r i e s  a t  o t h e r  l e v e l s  when 
the  e n t r i e s  a r e  l e f t - j u s t i f i e d  t o  word boundar ies .  
COBOL 5 programs t h a t  access  f i e l d s  wi th in  param- 
e t e r s  must a l s o  d e s c r i b e  the  f i e l d s  i n  the  Data 
Divis ion a s  COMP-4 numeric d a t a  e n t r i e s  t o  manipu- 
l a t e  va lues  w i t h i n  t h e  f i e l d s  a s  6-bi t  e n t i t i e s .  
D i r e c t  f i e l d  access  and AIP use  i s  d i f f i c u l t  us ing 
COBOL; COMPASS macros o r  FORTRAN subrou t ines  a r e  
sometimes necessary  t o  s e t  up parameters be fo re  AIP 
c a l l s  o r  t o  unpack them a f t e r  AIP c a l l s .  

A l l  d i r e c t  c a l l s  from a  COBOL program t o  AIP must 
be  coded a s  c a l l s  t o  FORTRAN-X subrou t ines .  Refer 
t o  s e c t i o n  5. I n d i r e c t  use of AIP by a  COBOL pro- ( 
gram is a l s o  poss ib l e ;  r e f e r  t o  the  Queued Terminal 
Record Manager d e s c r i p t i o n  l a t e r  i n  t h i s  s e c t i o n .  

The NAM c a l l i n g  sequence does no t  permit r e c u r s i v e  
c a l l s .  

PREDEFINED SYMBOLIC NAMES 

The f i e l d s  i n  NAM supe rv i so ry  messages have been 
ass igned symbolic names so  t h a t  they can be i d e n t i -  
f i e d  t o  the  u t i l i t i e s  desc r ibed  l a t e r  i n  t h i s  
s e c t i o n .  These names a r e  display-coded H o l l e r i t h  
c h a r a c t e r s  and a r e  l i s t e d  and de f ined  i n  t a b l e  
4-1. The c a p i t a l i z e d  symbol appears  a s  i t  should 
be used i n  c a l l s  t o  NFETCH o r  NSTORE. The symbols 
a r e  ar ranged a l p h a b e t i c a l l y  w i t h i n  t h e  t a b l e .  



TABLE 4-1. RESERVED SYMBOLS 

Predefined 
Integer Value 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

1 

2 

1 

1 

1 

1 

1 

1 

1 

2 

1 

Symbol 

ABHABN 

ABHABT 

ABHACT 

ABHADR 

ABHBIT 

ABHBRK 

ABHCAN 

ABHIBU 

ABHNFE 

ABHTLC 

ABHTRU 

ABHUBF 

ABHWORD 

A B W T  

ACCON 

ACCTRL 

ACDBG 

ACDC 

ACERR 

ACFC 

ACHOP 

ACIFC 

AC INTR 

ACK 

ACLST 

Entity Defined by Symbol 

Application block number field in application block header for all upline or 
downline blocks 

Application block type field in application block header for all upline or 
downline blocks 

Application character type field in application block header for all upline 
or downline blocks 

Process number address field in application block header for supervisor pro- 
gram upline or downline blocks (system use only). Application connection 
number field in application block header for all application program upline 
or downline blocks. 

Parity error flag bit in application block header for upline (input) blocks. 
Auto-input mode flag bit in application block header for downline (output) 
blocks. 

Break occurred in downline (output) transmission bit in application block 
header for upline (input) message block. 

Cancel previous blocks bit in application block header for upline (input) 
blocks. Punch banner (lace) card bit in application block header for down- 
line (output) blocks. 

Input block undeliverable bit in application block header for upline (input) 
blocks 

No format effectors flag bit in application block header for downline (out- 
put) blocks 

Text-length-in-character-units field in application block header for all 
upline or downline blocks 

Truncation occurred bit in the application block header for upline (input) 
data or supervisory message blocks 

User break flag 

Application block header word for all upline or downline blocks 

Transparent mode transmission bit in application block header for all upline 
or downline blocks 

Character type of CON supervisory messages 

Character type of CTRL supervisory messages 

Character type of DBG supervisory messages 

Character type of DC supervisory messages 

Character type of ERR supervisory messages 

Character type of FC supervisory messages 

Character type of HOP supervisory messages 

Character type of IFC supervisory messages 

Character type of INTR supervisory messages 

Secondary function code field for FC/ACK/R 

Character type of LST supervisory messages 



TABLE 4-1. RESERVED SYMBOLS (Contd) 

Predefined 
Integer Value 

2 

1 

1 

1 

2 

0 

5 

81 6 

0 

6316 

None 

None 

None 

None 

None 

None 

6302 16 

638216 

None 

None 

None 

None 

None 

None 

None 

None 

None 

630516 

None 

None 

630616 

634616 

Symbol 

AmQ 

ACSET 

ACSHUT 

ACTCH 

APP 

BRK 

CB 

CHAR 

CICT 

CON 

CONAABN 

CONAAWC 

CONABL 

CONABN 

CONABZ 

CONACN 

CONACR 

CONACRA 

CON ACT 

CONAHDS 

CONAHMT 

CONAHWS 

CONALN 

CONANM 

CONASWI 

CONATWD 

CONBDD 

CONCB 

CONDBZ 

CONDT 

CONEND 

CONENDN 

Entity Defined by Symbol 

Secondary function code field for CONJACRQ messages 

Character type of SET supervisory messages 

Character type of SHUT supervisory messages 

Character type of TCH supervisory messages 

Secondary function code field for INTRfAPP messages 

Secondary function code field for FC/BRK/R 

Secondary function code field for CON/CB/R 

Secondary function code field for CTRLICHAR 

Secondary function code field for DC/CICT/R 

Primary function code field for connection management messages 

Application block number of CONIACRQ supervisory.message 

User validation control words in CON/REQ/R 

Application block limit field in CON/REQ/R 

Application block nlxuber of CON/ACRQ supervisory message 

Block size in connection management messages 

Application connection number field in connection management messages 

Primary and secondary function code fields for CON/ACRQ/R, including EB and 
RB fields as zero 

Primary and secondary code fields in CON/ACR2/A including EB field set to 1 

Application input character type field in CON/REQ/N 

User validation control words in CON/REQ/R 

User validation control words in CON/REQ/R 

User validation control words in CON/REQ/R 

Application list number field in CON/REQ/N 

Requesting application program name in CON/REQ/R 

User validation control words in CON/REQ/R 

Various default terminal characteristics in the connection management messages 

Break discard data field in CON/REQ/N 

Primary and secondary function code fields for CON/CB/R, including EB and RB 
fields as zero 

Downline block size in the connection management message CON/REQ 

Device type field in CON/REQ/R 

Primary and secondary function code fields in CON/END/R, including EB and RB 
fields as zero 

Primary and secondary code fields in CON/END/N including RB field set to 1 



TABLE 4-1. RESERVED SYMBOLS (Contd) 

- 

Symbol 

CONFAM 

CONFO 

CONHID 

CON1 CT 

CONNW 

CONORD 

CONOWNR 

CONPAR 

CONPL 

CONPW 

CONR 

CONRAC 

C ONRCB 

CONREQ 

CONREQA 

CONREQN 

CONSCT 

CONSDT 

CONSL 

CONT 

CONTNM 

CONUBZ 

CONUI 

CONUSE 

CONXBZ 

CTRCHAR 

CTRDEF 

CTRL 

CTRRTC 

CTRTCD 

E n t i t y  Defined by Symbol 

Family name terminal  is logged i n  under connection management messages 

Family o r d i n a l  corresponding t o  CONFN 

Host node number where requested a p p l i c a t i o n  r e s i d e s  i n  connection management 
messages 

Appl icat ion input  c h a r a c t e r  type 

No t r ansparen t  d a t a  f i e l d  i n  CON/REQ/N 

Device o r d i n a l  f i e l d  i n  CON/REQ/R 

Terminal name f i e l d  i n  CON/REQ/R 

F i r s t  word of parameters i n  CON/REQ/R 

Page l eng th  f i e l d  i n  CON/REQ/R 

Page width f i e l d  i n  CON/REQ/R 

R e s t r i c t e d  i n t e r a c t i v e  c a p a b i l i t y  f i e l d  i n  C O N / ~ Q / R  

Reason code f i e l d  i n  CON/REQ/N and CON/REQ/A 

Reason code f i e l d  i n  CON/CB/R 

Primary and secondary func t ion  code f i e l d s  i n  CON/REQ/R, inc lud ing  EB and RB 
f i e l d s  a s  zero 

Primary and secondary func t ion  code f i e l d s  i n  CON/ACRQ/A inc lud ing  EB f i e l d  
s e t  t o  1 

Primary and secondary func t ion  code f i e l d s  i n  CON/REQ/N inc lud ing  RB f i e l d  
s e t  t o  1 

Synchronous message type f i e l d  i n  CON/REQ/R 

Sub-device type f i e l d  i n  CON/REQ/R 

S e c u r i t y  l i m i t  f i e l d  i n  CON/REQ/R 

Terminal c l a s s  f i e l d  i n  CON/REQ/R 

Terminal name f i e l d  i n  CON/REQ/R 

Upline block s i z e  i n  t h e  connection management message CON/REQ 

User index f i e l d  i n  CON/REQ/R 

User name f i e l d  i n  CON/REQ/R 

Transmission block s i z e  f i e l d  i n  CON/REQ/R 

Primary and secondary code f i e l d s  i n  CTRL/CHAR/R, including EB and RB f i e l d s  
a s  zero 

Primary and secondary func t ion  code f i e l d s  i n  CTRL/DEF/R, inc lud ing  EB and 
RB f i e l d s  a s  zero 

Primary func t ion  code f i e l d  i n  t e rmina l  c o n t r o l  messages 

Primary and secondary func t ion  code f i e l d s  f o r  CTRLIATC 

Primary and secondary code f i e l d s  i n  CTRL/CHAR/R, including EB and RB f i e l d s  
a s  zero 

Predef ined 
I n t e g e r  Value 

.. 
None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

6300 

638016 

634016 

None 

None 

None 

None 

None 

None 

None 

None 

None 

C10al6 

C10416 

16 

Clogl6 

C10A16 



TABLE 4-1. RESERVED SYMBOLS (Contd) 

Symbol 

DB 

DC 

DCACN 

DCACT 

DCCICT 

DCNW 

DCSCT 

DCTRU 

DE 

DEFF 

DU 

EB 

ERR 

ERRABH 

ERRLG 

ERRLGL 

ERRMSG 

FC 

FCABN 

FCACK 

FCACN 

FCBRK 

FCET 

FC INA 

FCINIT 

FCINITN 

FCNAK 

FCRBR 

FCRST 

-- - 

E n t i t y  Defined by Symbol 

Secondary func t ion  code f i e l d  i n  HOP/DB/R 

Primary func t ion  code f i e l d  i n  DC/CICT/R 

Appl icat ion connection number f Leld i n  DC/CICT/R 

Appl icat ion cha rac te r  type i n  DCICICT 

Primary and secondary func t ion  code f i e l d s  i n  DC/CICT/R, including EB and RB 
f i e l d s  a s  zero 

No t r ansparen t  d a t a  f i e l d  i n  DC/CICT/R 

Synchronous message type f i e l d  i n  DC/CICT/R 

Primary and secondary func t ion  code f i e l d s  i n  DC/TRU/R, inc lud ing  EB and RB 
f i e l d s  a s  zero 

Secondary func t ion  code f i e l d  i n  HOP/DE/R 

Secondary func t ion  code f i e l d  i n  CTRL/DEF/R 

Secondary func t ion  code f i e l d  i n  HOP/DU/R 

Er ro r  b i t  i n  a l l  supervisory messages 

Primary func t ion  code f i e l d  i n  ERR/LGL/R 

Appl icat ion block header word i n  ERR/LGL/R 

Reason code f i e l d  i n  ERR/LCL/R 

Primary and secondary func t ion  code f i e l d s  i n  ERR/LGL/R, including EB and RB 
f i e l d s  a s  ze ro  

F i r s t  message t e x t  word i n  ERR/LGL/R 

Primary func t ion  code f i e l d  i n  flow c o n t r o l  supervisory messages 

Appl icat ion block number f i e l d  i n  FC/ACK/R 

Primary and secondary func t ion  code f i e l d s  i n  FC/ACK/R, including EB and RB 
f i e l d s  a s  zero 

Appl icat ion connection number f i e l d  i n  flow c o n t r o l  supervisory messages 

Primary and secondary func t ion  code f i e l d s  i n  FC/BRK/R, including EB and RB 
f i e l d s  a s  zero 

Er ro r  t e x t  i n  FC/BRK message 

Primary and secondary func t ion  code f i e l d s  i n  FC/INACT/R, including EB and RB 
f i e l d s  a s  zero 

Primary and secondary func t ion  code f i e l d s  i n  FC/INIT/R, inc lud ing  EB and RB 
f i e l d s  a s  zero 

Primary and secondary code f i e l d s  i n  FC/INIT/N inc lud ing  RB f i e l d  s e t  t o  1 

Primary and secondary func t ion  code f i e l d s  i n  FC/NAK/R, including EB and RB 
f i e l d s  a s  zero 

Reason code f i e l d  i n  FC/BRK/R 

Primary and secondary func t ion  code f i e l d s  i n  FC/RST/R, including EB and RB 
f i e l d s  a s  zero 

Predef ined 
I n t e g e r  Value 

E16 

C2 16 

None 

None 

C2OOl6 

None 

None 

C2Oll6 

F16 

4 

3 

None 

8416 

None 

None 

8401 16 

None 

83 16 

None 

8302 

None 

83OOl6 

None 

830416 

8307 

8347 

830316 

None 

8301 16 



TABLE 4-1. RESERVED SYMBOLS (Contd) 

Predefined 
In teger  Value 

3 

4 

D016 

DOOE 

DOOF 

D0031 

D00716 

DOOD 

D00a16 

DO02 

4 

7 

6 

"16 

None 

8002 

None 

8O0ll6 

8000 

2 

2 

1 

2 

1 

I10 

1 

2 

Symbol 

FDX 

HDX 

HOP 

HOPDB 

HOPDE 

HOPDU 

HOPNOTR 

HOPREL 

HOPRS 

HOPTRCE 

INACT 

INIT 

INSD 

INTR 

INTRACN 

INTRAPP 

INTRCHR 

INTRRSP 

INTRUSR 

LCONAC 

LCONACA 

LCONCB 

LCONEN 

LCONENN 

LCONREQ 

LCORQR 

LCTRL 

E n t i t y  Defined by Symbol 

Secondary funct ion code f i e l d  i n  LST/FDX/R 

Secondary funct ion code f i e l d  i n  LST/HDX/R 

Primary funct ion code f i e l d  i n  HOP supervisory messages 

Primary and secondary code f i e l d s  i n  HOP/DB/R, including EB and RB f i e l d s  a s  
zero 

Primary and secondary code f i e l d s  i n  HOP/DE/R, including EB and RB f i e l d s  a s  
zero 

Primary and secondary code f i e l d s  i n  HOP/DU/R, including EB and RB f i e l d s  a s  
zero 

Primary and secondary code f i e l d s  i n  HOP/NOTR/R, including EB and RB f i e l d s  a s  
zero 

Primary and secondary code f i e l d s  i n  HOP/REL/R, including EB and RB f i e l d s  a s  
zero 

Primary and secondary code f i e l d s  i n  HOP/RS/R, including EB and RB f i e l d s  a s  
zero 

Primary and secondary code f i e l d s  i n  HOP/TRACE/R, including EB and RB f i e l d s  
a s  ze ro  

Secondary func t ion  code f i e l d  i n  FC/INACT/R 

Secondary funct ion code f i e l d  i n  FC/INIT/R 

Secondary funct ion code f i e l d  i n  SHUT/INSD/R 

Primary funct ion code f i e l d  i n  use r - in te r rup t  supervisory messages 

Appl icat ion connection number f i e l d  i n  user- interrupt  supervisory 
messages 

Primary and secondary func t ion  code f i e l d s  i n  INTR/APP/R, including EB and RB 
f i e l d s  a s  ze r so  

User i n t e r r u p t  8-bit  ASCII a l p h a b e t i c  charac te r  A through Z i n  typeahead 
user- interrupt  supervisory messages. 

Primary and secondary funct ion code f i e l d s  i n  INTR/RSP/R, including EB and 
RB f i e l d s  a s  ze ro  

Primary and secondary func t ion  code f i e l d s  i n  INTR/USR/R, including EB and 
RB f i e l d s  a s  zero 

Length i n  60-bit words of CON/ACRQ messages 

Length i n  60 b i t  words of CON/ACRQ/A 

Length i n  60-bit words of CON/CB/R 

Length i n  60-bit words of CON/END/R 

Length i n  60 b i t  words of CON/END/N 

Length i n  60-bit words of CON/REQ/R message (no t  including APARAM) 

Length i n  60-bit words of CON/REQ/N and CON/REQ/A 

Length i n  60-bit words of terminal  con t ro l  messages 



TABLE 4-1. RESERVED SYMBOLS (Contd) 

1 

Predef ined 
In teger  Value 

1 

3 

1 

1 

2 

1 

1 

1 

1 

1 

A16 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

"16 

None 

None 

None 

COO3 

COO4 

COO0 

Cooll6 

COO2 

Symbol 

LDC 

LERR 

LFC 

LFCACK 

LFCBRK 

LFCINCT 

LFCINIT 

LFCINITU 

LFCNAK 

LFCRST 

U: 

LGL 

LHOPDB 

LHOPDE 

LHOPDU 

LHOPNTR 

LHOPREL 

LHOPRS 

LHOPTRA 

LINTR 

LL ST 

LSHUT 

LST 

LSTACN 

LSTALN 

LSTDIS 

LSTFDX 

LSTHDX 

LSTOFF 

LSTON 

LSTSWH 

E n t i t y  Defined by Symbol 

Length i n  60-bit words of DC/CICT/R 

Length i n  60-bit words of ERR/LGL/R 

Length i n  60-bit words of flow con t ro l  supervisory messages (except  FC/BRK) 

Length i n  60 b i t  words of FC/ACR/R 

Length of FC/BRK message 

Length i n  60 b i t  words of FC/INACT/R 

Length i n  60 b i t  words of FC/INIT/R 

Length i n  60 b i t  words of FC/INIT/N 

Length i n  60 b i t  words of FC/NAK/R 

Length i n  60 b i t  words of FC/RST/R 

Secondary funct ion code f i e l d  i n  HOP/LG/R 

Secondary funct ion code f i e l d  i n  ERR/LGL/R 

Length i n  60 b i t  words of HOP/DB/R 

Length i n  60 b i t  words of HOP/DE/R 

Length i n  60 b i t  words of HOP/DU/R 

Length i n  60 b i t  words of HOP/NOTR/R 

Length i n  60 b i t  words of HOP/REL/R 

Length i n  60 b i t  words of HOP/RS/R 

Length i n  60 b i t  words of HOP/TRACE/R 

Length i n  60-bit words of INTR/USR/R and INTR/RSP/R 

Length i n  60-bit words of l i s t  management supervisory messages 

Length i n  60-bit words of SHUT/INSD/R 

Primary funct ion code f i e l d  i n  lLst management supervisory messages 

Appl icat ion connection number f i e l d  i n  l i s t  management supervisory messages 

Appl icat ion l i s t  number f i e l d  i n  l i s t  management supervisory messages 

I n i t i a l  half  duplex f i e l d  i n  LST/HDX/R 

Primary and secondary func t ion  code f i e l d s  i n  LST/FDX/R, including EB and RB 
f i e l d s  a s  ze ro  

Primary and secondary funct ion code f i e l d s  i n  LST/HDX/R, including EB and RB 
f i e l d s  a s  zero 

Primary and secondary funct ion code f i e l d s  i n  LST/OFF/R, including EB and RB 
f i e l d s  a s  zero 

Primary and secondary funct ion code f i e l d s  i n  LST/ON/R, including EB and RB 
f i e l d s  a s  zero 

Primary and secondary funct ion code f i e l d s  i n  LST/SWH/R, including EB and RB 
f i e l d s  a s  zero 



TABLE 4-1. RESERVED SYMBOLS (Contd) 

. 

I 

Predef ined 
I n t e g e r  Value 

1 

3 

7 

1 

0 

None 

None 

None 

None 

6 

0 

'1 6 

1 

1 

916 

None 

420616 

4216 

None 

None 

2 

A16 

64 16 

None 

0 

None 

None 

64OOl6 

None 

2 

Symbol 

LTCH 

NAK 

NOTR 

OFF 

ONN 

PFC 

PFCSFC 

RB 

RC 

REL 

RE Q 

RS 

RSP 

RST 

RTC 

SFC 

SHUINS 

SHUT 

SHUTF 

SHUTYP 

SPMSGO 
t h r u  
SF'MSG9 

SWH 

TCD 

TCH 

TCHACN 

TCHAR 

TCHPL 

TCHPW 

TCHTCH 

TCHTCL 

TRACE 

E n t i t y  Defined by Symbol 

Length i n  60-bit words of TCH/TCHAR/R 

Secondary func t ion  code f i e l d  i n  FC/NAK/R 

Secondary func t ion  code f i e l d  i n  HOP/NOTR/R 

Secondary func t ion  code f i e l d  i n  LST/OFF/R 

Secondary func t ion  code f i e l d  i n  LST/ON/R and PRU/ON messages 

Primary func t ion  code f i e l d  i n  a l l  supe rv i so ry  messages 

Primary and secondary func t ion  code f i e l d s  i n  a l l  supe rv i so ry  messages, 
i nc lud ing  EB and RB f i e l d s  

Response b i t  i n  a l l  supe rv i so ry  messages 

Reason code f i e l d  i n  a l l  supe rv i so ry  messages 

Secondary func t ion  code f i e l d  i n  HOP/REL/R 

Secondary func t ion  code f i e l d  i n  CON/REQ messages 

Secondary func t ion  code f i e l d  i n  HOP/RS/R 

Secondary func t ion  code f i e l d  i n  INTR/RSP/R 

Secondary f u n c t i o n  code f i e l d  i n  FC/RST/R 

Secondary func t ion  code i n  f i e l d  i n  CTRL/RTC/R 

Secondary f u n c t i o n  code f i e l d  i n  a l l  supe rv i so ry  messages 

Primary and secondary f u n c t i o n  code f i e l d s  i n  SHUT/INSD/R, inc lud ing  EB and 
RB f i e l d s  a s  z e r o  

Primary f u n c t i o n  code f i e l d  i n  SHUT/IHSD/R 

Shut down type i n  SHUTIINSD 

Type of shutdown f i e l d  i n  SHUT/INSD/R 

The corresponding word zero  through n ine  of any supe rv i so ry  message 

Secondary f u n c t i o n  code f i e l d  i n  LST/SWH/R 

Secondary func t ion  code f i e l d  i n  CTRL/TCD 

Primary func t ion  code f i e l d  i n  TcH/TCHAR/R 

App l i ca t ion  connect ion number f i e l d  i n  TCH/TCHAR/R 

Secondary f u n c t i o n  code f i e l d  i n  TCH/TCHAR/R 

Page l e n g t h  f i e l d  i n  TCH/TCW/R 

Page width f i e l d  i n  TCH/TCHAR/R 

Primary and secondary func t ion  code f i e l d s  i n  TCH/TCHAR/R, inc lud ing  EB and 
RB f i e l d s  a s  ze ro  

Terminal c l a s s  f i e l d  i n  TCH/TCHAR/R 

Secondary func t ion  code f i e l d  i n  HOP/TRACE/R 



Each symbol c o n s i s t s  of t he  c h a r a c t e r s  i d e n t i f y i n g  
i t s  f i e l d  w i t h i n  a message, combined wi th  c h a r a c t e r s  
i d e n t i f y i n g  the  s p e c i f i c  message o r  group o f  mes- 
sages.  For example: 

A l l  primary func t ion  code f i e l d s  can be accessed 
through the  symbol PFC. 

Al l  f i e l d s  i n  messages wi th  the  primary func t ion  
code mnemonic CON begin wi th  CON; the  app l i ca -  
t i o n  l i s t  number f i e l d  i n  such messages is  
the re f  o re  CONALN. 

Al l  f i e l d s  i n  t h e  a p p l i c a t i o n  block header word 
can be accessed through symbols beginning wi th  
ABH. 

Some symbols a r e  r e s t r i c t e d  t o  use i n  c e r t a i n  con- 
t ex t s .  For example, t he  FORTRAN Extended 4 c a l l :  

or t he  FORTRAN 5 c a l l :  

r e t u r n s  the  primary and secondary code va lue  f o r  
t he  corresponding f i e l d s  i n  a CON/END/R message; 
however, t he  FORTRAN Extended 4 c a l l :  

CALL NSTORE(SMTA,QCONEND,IVAL) 

or  the  FORTRAN 5 c a l l :  

CALL NSTORE (SXTA,L"CONEND1' ,IVAL) 

causes  an e r r o r  message i n d i c a t i n g  t h a t  t he  symbol 
CONEND i s  unrecognized. The symbol is unrecognized 
because i ts  context  i s  i n c o r r e c t .  The c o r r e c t  
FORTRAN Extended 4 c a l l  t o  s t o r e  the  informat ion is: 

CALL NSTORE(SMTA,6LPFCSFC,IVAL) 

or  the  c a l l :  

CALL NSTORE(SMTA,CLPFCSFC,6LCONEND) 

These c a l l s  correspond t o  the  FORTRAN 5 c a l l :  

CALL NSTORE (SMTA, Lt'PFCSFC" , IVAL) 

or  the  c a l l :  

CALL NSTORE (SMTA, L"PFCSFC1', Lt'CONEND") 

There a r e  no predef ined names f o r  the  AIP s ta tement  
parameters desc r ibed  i n  s e c t i o n  5. 

PREDEFINED SYMBOLIC VALUES 

Some of the  supe rv i so ry  message f i e l d s  wi th  pre- 
def ined symbolic names have predef ined v a l u e s  t h a t  
can be obta ined through the  u t i l i t i e s  desc r ibed  
l a t e r  i n  t h i s  s ec t ion .  Values f o r  such names a r e  
g iven i n  t a b l e  4-1, where the  names a r e  l i s t e d  
a l p h a b e t i c a l l y .  

You can ob ta in  the  va lue  ass igned t o  a g iven sym- 
b o l i c  name i n  the  r e l eased  ve r s ion  of the  network 
sof tware  by using a form of the  NFETCH u t i l i t i e s .  
The NFETCH u t i l i t i e s  comprise a macro t h a t  can be 

c a l l e d  by a COMPASS program, and a s i m i l a r  sub- 
r o u t i n e  t h a t  can be c a l l e d  by a program w r i t t e n  i n  
a h igh- level  language. 

Be c a r e f u l  i n  us ing names wi th  predef ined va lues ;  
i n  some i n s t a n c e s ,  a name and corresponding value  
have been ass igned t o  a group of f i e l d s .  Choosing 
a wrong name i n  a u t i l i t y  c a l l  can f i l l  more f i e l d s  
than the  programmer in t ends .  The NAM programmer 
should become f a m i l i a r  w i th  a l l  of t h e  predef ined 
symbolic names be fo re  us ing the  i n t e r f a c i n g  u t i l -  
i t i e s .  

COMPASS ASSEMBLER LANGUAGE 

Appl i ca t ion  programs coded i n  COMPASS use  AIP 
s t a t emen t s  t h a t  make macro c a l l s .  These AIP macros 
r e s i d e  i n  t h e  system t e x t  l i b r a r y  NETTEXT. 

Packing and unpacking supe rv i so ry  message blocks  i n  
a COMPASS program is  e a s i l y  accomplished us ing t h e  
i n t e r f a c i n g  u t i l i t i e s  NFETCH and NSTORE. These 
f i e l d  access  u t i l i t i e s  a l s o  r e s i d e  i n  t h e  system 
t e x t  l i b r a r y  NETTEXT. An a p p l i c a t i o n  program using 
e i t h e r  u t i l i t y  must f i r s t  c o n t a i n  c a l l s  t o  SST and 
NETt4AC. 

Application Interface Progmm Macro 
Ccall Formats 

For those  AIP s t a t emen t  c a l l s  w i th  parameters ,  t h r e e  
forms of t h e  COMPASS macro c a l l  a r e  poss ib l e :  

[ l a b e l ]  macro-name parameters 

This  is  the  format of t he  s t anda rd  c a l l ,  
which produces t h e  f u l l  c a l l i n g  sequence. 

[ l a b e l ]  macro-name LIST-label 
{LIST-regis ter  name 

When t h i s  format is used, macro expansion 
assumes t h a t  t h e  proper c a l l i n g  parameter 
block is  loca ted  a t  t he  s p e c i f i e d  addres s ,  
l oads  t h i s  addres s  i n t o  r e g i s t e r  Al,  and 
performs t h e  c a l l  t o  the  AIP procedure.  

[ l a b e l ]  macro-name parameters ,  LIST 

When t h i s  format is used, macro expansion 
produces a parameter b lock i n  p l ace  but  
does not  gene ra t e  the  c a l l  t o  t h e  AIP pro- 
cedure ;  t h e  addres s  of t he  s ta tement  using 
t h i s  form is  the  addres s  used i n  t h e  second 
form. 

Use the  f i r s t  form when making a s t r a i g h t f o r w a r d  
c a l l  t o  the  AIP procedures.  Use the  second form 
once t h e  parameter l i s t  has  been c r e a t e d  elsewhere 
wi th  the  t h i r d  form. Th i s  form might save  space  
when procedures a r e  used s e v e r a l  t imes.  

Example 1: 

NETPUT IHA , ITA 

This  s ta tement  i s  a d i r e c t  c a l l  t o  execute  the  
NETPUT macro wi th  the  two symbolic addres s  param- 
e t e r s  shown. 



Example 2: 

PUTl NETPUT IHA,ITA,LIST 

This s ta tement  expands the  NETPUT macro and c r e a t e s  
the  ind ica ted  parameter l i s t  a t  symbolic address  
PUTl but does not execute  NETPUT. 

Example 3: 

This statement a c t u a l l y  executes  t h e  NETPUT macro 
wi th  the  parameters i n  the  l i s t  expanded a t  l o c a t i o n  
PUT1. 

I f  a macro c a l l  i s  i s sued  wi th  an e r r o r ,  t h e  COMPASS 
assembler f l a g s  the  e r r o r  and provides an explana- 
t i o n  dur ing assembly of the  macro. A complete 
l i s t i n g  of the  assembly e r r o r  messages from AIP- 
r e l a t e d  macros i s  provided i n  appendix B. 

A summary of a l l  the  macro c a l l  formats  a v a i l a b l e  
appears  i n  appendix D. 

Field Access Utilities 

Two a d d i t i o n a l  macros, NFETCH and NSTORE, a r e  pro- 
vided t o  make message f i e l d  d e f i n i t i o n  and access  
e a s i e r .  Appl icat ion programmers a r e  urged t o  use 
these  macros a s  descr ibed below. Use of these  
macros and t h e i r  r e l a t e d  predef ined symbolic names 
w i l l  s impl i fy  a p p l i c a t i o n  program conversion under 
f u t u r e  ve r s ions  of the  network sof tware .  

NFETCH Macro 

A c a l l  t o  the  NFETCH macro r e t u r n s  t h e  con ten t s  of 
a s p e c i f i c  f i e l d  wi th in  an a r r a y  of one o r  more 
words t h a t  comprise a l l  o r  p a r t  of a superv i so ry  
message block. The o c t a l  i n t e g e r  va lue  re turned by 
the  c a l l  is r i g h t - j u s t i f i e d  wi th in  t h e  X o r  B reg- 
i s t e r  s p e c i f i e d  i n  the  c a l l .  

The format of the  NFETCH macro c a l l  is  given i n  
f i g u r e  4-1. 

Execution of NFETCH des t roys  the  con ten t s  of r e g i s -  
t e r s  A5, X5, X6, and t h e  X o r  B r e g i s t e r  s p e c i f i e d  
t o  receive  the  re turned value.  Execution of NFETCH 
requ i res  the  a p p l i c a t i o n  program t o  c o n t a i n  c a l l s  
t o  SST and NETMAC. P lac ing  NETTEXT i n  t h e  COMPASS 
c o n t r o l  s ta tement  d e f i n e s  the  NFETCH macro and t h e  
symbolic names used a s  t h e  NFETCH f i e l d  parameters.  

As examples of NFETCH use,  consider  t h e  fol lowing 
opera t ions .  

Example 1: 

NFETCH MYARRAY,PFC,XI 

This statement p laces  the  value  of the  primary 
funct ion code f i e l d  w i t h i n  MYARRAY i n t o  r e g i s t e r  X1. 
The primary func t ion  code f i e l d  i s  i d e n t i f i e d  by t h e  
symbolic name PFC. 

LOCATION I OPERATION VARIABLE 

[label] 1 NFETCH I array,field,Xj or Bj 

label Optional address label of the macro call. 

array The address of the first word of the array from 
which the field value should be obtained. This 
parameter can be: 

An address label 

The name of a register address 

Zero 

I f  zero is declared, any predefined value for the 
indicated symbolic name is returned. 

field The predefined symbolic name of the field for 
which a value should be fetched from the array. 
The possible contents of field are listed 
alphabetically in table 4-1. 

j The number of the X or B register which 
should receive the value fetched from the 
array. The value is right-justified in Xj or 
Bj on return from the call. When a B 
register is used, the field to be fetched must 
be _< 18 bits long. 

Figure 4-1. NFETCH Macro C a l l  Format 

Example 2: 

SX2 BUFFER 
NFETCH XZ,SFC,X3 

These s t a t ement s  p lace  t h e  value  of t h e  secondary 4 

func t ion  code f i e l d  w i t h i n  BUFFER i n t o  r e g i s t e r  X3. 
The secondary func t ion  code f i e l d  is  i d e n t i f i e d  by 
'the symbolic name SFC, and the  address  l a b e l  BUFFER 
i s  suppl ied through r e g i s t e r  X2. 

Example 3: 

NFETCH ARRAY, EB , X3 
NZ X3, ERROR 

These s ta tements  place  t h e  va lue  of t h e  e r r o r  b i t  
(EB) w i t h i n  ARRAY i n t o  r e g i s t e r  X3. I f  t he  value  
i n  X3 i s  nonzero ( i f  EB has  a value  of l ) ,  a jump 
t o  ERROR occurs.  

Example 4: 

NFETCH O,CON,Xl 

This s ta tement  r e t u r n s  the  predef ined value 6316 
i n  r e g i s t e r  X1. The value re turned is  t h a t  of t h e  
primary func t ion  code f i e l d  of a l l  connection- 
r eques t  supervisory messages, a s  i d e n t i f i e d  by the  
predef ined symbolic name CON. 

I f  an  NFETCH macro c a l l  is issued with  an e r r o r ,  
t he  COMPASS assembler f l a g s  the  e r r o r  and provides 
an exp lana t ion  dur ing assembly of the  macro. A 
complete l i s t i n g  of t h e  assembly e r r o r  messages 
from NFETCH i s  included i n  appendix B. 



NSTORE Macro Example 3: I 
A c a l l  t o  t he  NSTORE macro s e t s  t he  c o n t e n t s  o f  a 
s p e c i f i c  f i e l d  w i t h i n  an a r r a y  o f  one o r  more words 
t h a t  comprise a l l  o r  p a r t  of a supe rv i so ry  message 
block. The format o f  t h e  NSTORE macro c a l l  i s  g iven  

( i n  f i g u r e  4-2. 

LOCATION 1 OPERATION I VARIABLE 

[label] I NSTORE I array,field=value 

label Optional address label of the macro call. 

array The address of the first word of the array into 
which the field value should be placed. This 
parameter can be declared as an address label 
or the name of an address register. 

field The predefined symbolic name of the field for 
which a value should be stored in the array. The 
possible contents of field are listed alphabetically 
in table 4-1. 

value The value to  be stored in the identified field 
within the array. This parameter can be: 

A right-justified integer 

A right-justified, zero-filled character string 

A symbolic name with a predefined value 
(see table 4-1) 

Bj or Xj, where j is the number of an X 
or B register containing one of the first 
two possibilities for value above. 

I Figure  4-2. NSTORE Macro Ca l l  Format 

Execution of NSTORE d e s t r o y s  t he  c o n t e n t s  of reg- 
i s t e r s  A5, A6, X5, X6, X7, and any X o r  B r e g i s t e r  
s p e c i f i e d  i n  the  c a l l .  Execution of NSTORE r e q u i r e s  

I t he  a p p l i c a t i o n  program t o  con ta in  c a l l s  t o  SST and 
NETMAC. P lac ing  NETTEXT i n  t h e  COMPASS c o n t r o l  
s ta tement  d e f i n e s  t he  NSTORE macro and t h e  symbolic 
names used a s  t he  NSTORE f i e l d  parameters.  

As examples of NSTORE use ,  cons ide r  t h e  fo l lowing 
o p e r a t i o n s .  

1 Example 1: 

S X2 MYARRAY 
NSTORE X2, PFC-CTRL 

1 These s t a t emen t s  s t o r e  t he  va lue  predef ined f o r  CTRL 
in  the  primary f u n c t i o n  code f i e l d  of MYARRAY. The 
primary f u n c t i o n  code f i e l d  is i d e n t i f i e d  by t h e  
symbolic name PFC, and t h e  add res s  l a b e l  MYARRAY i s  
obta ined through r e g i s t e r  X2. 

( Example 2: 

NSTORE MYARRAY, PFC=CTRL 

I This s ta tement  performs the  same o p e r a t i o n  shown i n  
example 1. 

NSTORE MYARRAY, CONOWT=7RTERMABC 

Th i s  s t a t emen t  s t o r e s  t h e  t e rmina l  name TERMABC i n  
t h e  owning conso le  t e rmina l  name f i e l d  of MYARRAY. 
The owning conso le  t e rmina l  name f i e l d  i s  i d e n t i f i e d  
by t h e  predef ined symbolic name CONOWT. 

I f  an  NSTORE macro c a l l  i s  i s sued  w i t h  a n  e r r o r ,  
t h e  COMPASS assembler  f l a g s  t h e  e r r o r  and provides  I 
a n  exp lana t ion  du r ing  assembly of t h e  macro. A 
complete l i s t i n g  of t h e  assembly e r r o r  messages 
from NSTORE i s  inc luded i n  appendix B. I 

COMPILER-LEVEL LANGUAGES 

Appl i ca t ion  programs coded i n  compi ler - level  lan-  
guages such a s  FORTRAN use  AIP s t a t e m e n t s  t h a t  make 
r e l o c a t a b l e  sub rou t ine  c a l l s .  Such s t a t e m e n t s  need 
not  be  dec l a red  a s  e x t e r n a l  r o u t i n e s .  En t ry  p o i n t  
r e f e r e n c e s  a r e  s a t i s f i e d  by t h e  CYBER l o a d e r ;  t h e  
AIP r o u t i n e s  a r e  loaded from t h e  l o c a l  l i b r a r y  NETIO 
o r  NETIOD, which must be d e c l a r e d  i n  a n  LDSET o r  
LIBRARY c o n t r o l  s t a t emen t .  

READ, WRITE, and CONNEC a r e  no t  employed when NAM 
is  used by a FORTRAN program f o r  i n p u t  and ou tpu t  
between t h e  program and t e rmina l s .  Terminals  serv-  
i ced  by an a p p l i c a t i o n  program do n o t  have l o g i c a l  
u n i t  numbers. 

ACCEPT and DISPLAY a r e  not  employed when NAM i s  
used by a COBOL program f o r  i npu t  and ou tpu t  between 
t h e  program and t e rmina l s  you can use .  You can use 
these  ve rbs  i n  COBOL programs t h a t  use  o t h e r  ne t -  
work a p p l i c a t i o n  programs, such a s  t h e  CDC-written 
Transac t ion  F a c i l i t y  (TAF), f o r  network acces s .  

Packing and unpacking supe rv i so ry  message b locks  i n  
a compi ler - level  program i s  e a s i l y  accomplished 
us ing t h e  i n t e r f a c i n g  u t i l i t i e s  NFETCH and NSTORE. 
These f i e l d  a c c e s s  u t i l i t i e s  r e s i d e  i n  l o c a l  l i b r a r y  
NETIO o r  NETIOD. 

Programs w r i t t e n  us ing compi ler - level  languages can 
a l s o  use t he  AIP r o u t i n e s  i n d i r e c t l y  through t h e  
u t i l i t y  package c a l l e d  t h e  Queued Terminal Record 
Manager (QTRM). QTRM i s  desc r ibed  a t  t h e  end of 
t h i s  s u b s e c t i o n  and t h e  use of QTRM is complete ly  
de f ined  i n  appendix E. The s u b r o u t i n e s  comprising I 
QTRM r e s i d e  i n  l o c a l  l i b r a r y  NETIO o r  NETIOD. 

Application Interface Program Subroutine 
Call Formats 

Only one form of t he  AIP s u b r o u t i n e  c a l l  is p o s s i b l e  
i n  compi ler - level  language programs. Th i s  form i s :  

subroutine-name (pa rame te r s )  

The syn tax  of t h i s  form i s  d i scussed  i n  s e c t i o n  5. 1 
A summary of a l l  t h e  c a l l s  a v a i l a b l e  appea r s  i n  
appendix  D. The FORTRAN form of t h e  s u b r o u t i n e  c a l l  
format  i s  t h e  format used throughout t h i s  manual 
when d i s c u s s i n g  the  AIP r o u t i n e s .  



Field Access Utilities 

Two a d d i t i o n a l  r e l o c a t a b l e  subrou t ines ,  NFETCH and 
NSTORE, a r e  provided t o  make message f i e l d  d e f i n i -  
t i o n  and access  e a s i e r .  Use of these  r o u t i n e s  and 
t h e i r  r e l a t e d  predef ined symbolic names w i l l  s i m -  
p l i f y  a p p l i c a t i o n  program conversion under f u t u r e  
ve r s ions  of t he  network sof tware .  Because each 
c a l l  t o  one of these  r o u t i n e s  causes  a t a b l e  scan ,  
use of t he  r o u t i n e s  i n c r e a s e s  program execut ion 
time. This inc rease  can be minimized by s e t t i n g  up 
a l l  cons tan t s  processed by c a l l s  t o  the  r o u t i n e s  
wi th  a s i n g l e  s e t  of  c a l l s  a t  t he  beginning of  the  
program. 

NFETCH Function 

A c a l l  t o  the  NFETCH func t ion  subprogram r e t u r n s  an  
i n t e g e r  va lue  f o r  t he  c o n t e n t s  of a s p e c i f i c  f i e l d  
w i t h i n  an a r r a y  of one o r  more words t h a t  comprise 
a l l  o r  p a r t  of a supe rv i so ry  message block. NFETCH 
can be used anywhere i n  a program express ion  t h a t  

I an operand can be used; f i g u r e  4-3 d e f i n e s  the  
format f o r  NFETCH a s  it is used i n  an assignment 
s ta tement .  

[ivalue=l NFETCH(array,field) 

ivalue= A return parameter; as input to the call, an 
optional integer variable to receive the value 
returned for the function. 

array An input parameter, specifying the symbolic 
address of the first word of the array from 
which the field value can be obtained. This 
parameter can be: 

The array name 

Zero 

I f  zero is declared, any predefined value for the 
indicated symbolic name is returned. 

field An input parameter, specifying the predefined 
symbolic name of the field for which a value 
should be fetched from the array. The possible 
contents of field are listed in table 4-1. This 
parameter must be left-justified with zero fill. 

I Figure  4-3. NFETCH In teger  Function 
FORTRAN C a l l  Format 

The s i z e  of the  f i e l d  involved i n  t h e  NFETCH c a l l  
de termines  the  format of  t he  con ten t  va lue  re turned.  
The f i e l d  i s  read a s  an o c t a l  value  and the  va lue  
re turned is r i g h t - j u s t i f i e d  a s  e i t h e r  an i n t e g e r  o r  
a d i s p l a y  code c h a r a c t e r  s t r i n g .  

I f  e i t h e r  the  f i e l d  or  a r r a y  parameter is  omit ted  
from the  func t ion  s t a t emen t ,  t he  a p p l i c a t i o n  program 
i s  abor ted  and a d a y f i l e  message is  issued.  (See 
appendix B. ) 

A s  examples of  NFETCH u s e s ,  cons ide r  the  fo l lowing 
ope ra t ions .  

Example 1: 1 
The FORTRAN Extended 4 s t a t emen t :  d 

o r  the  FORTRAN 5 s t a t emen t :  

makes M e q u i v a l e n t  t o  the  va lue  of t he  e r r o r  b i t .  
The e r r o r  b i t  is  i d e n t i f i e d  by the  predef ined sym- 
b o l i c  name EB, l e f t - j u s t i f i e d  wi th  z e r o  f i l l  i n  the  
c a l l .  

Example 2: 1 
The FORTRAN Extended 4 s ta tement :  

o r  t he  FORTRAN 5 s t a t emen t :  

makes M the  i n t e g e r  va lue  1438, e q u i v a l e n t  t o  the  
predef ined va lue  f o r  t h e  primary func t ion  code f i e l d  
i n  a l l  connect ion-request  supe rv i so ry  messages. 
The primary func t ion  code f i e l d  i s  i d e n t i f i e d  by 
t h e  predef ined symbolic name CON, l e f t - j u s t i f i e d  
wi th  ze ro  f i l l  i n  t h e  c a l l .  

Example 3: I 
The FORTRAN Extended 4 s ta tement :  

IF  (NFETCH(ARRAY,SLEB).EQ.l) CALL ERROR 

o r  the  FORTRAN 5 s t a t emen t :  

IF(NFETCH(ARRAY ,L1'EB") .EQ. 1)  CALL ERROR 

causes  a j m p  t o  ERROR i f  t h e  va lue  of t h e  e r r o r  b i t  
(EB) w i t h i n  ARRAY is  1. 

NSTORE Subrout ine  

A c a l l  t o  the  NSTORE subrou t ine  s e t s  t he  c o n t e n t s  
of a s p e c i f i c  f i e l d  wi th in  an  a r r a y  of  one o r  more 
words t h a t  comprise a l l  o r  p a r t  of a supe rv i so ry  
message block. Figure  4-4 g i v e s  the  FORTRAN format 
of  t h e  NSTORE c a l l  s ta tement .  I 
I n t e g e r  va lues  s t o r e d  by the  NSTORE c a l l  a r e  s t o r e d  
a s  i n t e g e r s .  Character  s t r i n g s  a r e  s t o r e d  i n  d i s -  
p lay  code form and symbolic names a r e  conver ted  t o  
o c t a l  equ iva len t s  of t h e i r  predef ined va lues  when 
s t o r e d .  Only one f i e l d  can be s p e c i f i e d  i n  each 
c a l l .  A va lue  can be s t o r e d  i n  a f i e l d  any time 
a f t e r  t he  a r r a y  i s  dec la red .  

I f  e i t h e r  t he  a r r a y ,  f i e l d ,  o r  value  parameters a r e  
no t  dec la red  o r  a r e  nonex i s t en t ,  t h e  a p p l i c a t i o n  
program is abor t ed  and a d a y f i l e  message i s  i s sued .  
(See appendix B.) 



CALL NSTORE(array,field,value) I 
Example 3: 

array A return parameter; as input t o  the call, the 
symbolic address of the first word of the array 
into which the field value should be placed. 
This parameter is normally the array name. 

field An input parameter, specifying the predefined 
symbolic name of the field for which a value 
should be stored in the array. The possible 
contents of field are listed alphabetically in 
table 4-1. This parameter must be left- 
justified with zero fill. 

value An input parameter, specifying the value to be 
stored in the identified field within the array. 
This parameter can be: 

A right-justified integer value 

A right-justified, zero-filled Hollerith 
character string 

A left-justified, zero-filled symbolic name 
with a predefined value (see table 4-11. 

Figure  4-4. NSTORE Subrout ine  
FORTRAN Ca l l  Format 

As examples of NSTORE use ,  consider  the  fo l lowing 
ope ra t ions .  

( Example 1: 

The FORTRAN Extended 4 s ta tement :  

CALL NSTORE(ARRAY,3LPFC,3LCON) 

or  the  FORTRAN 5 s ta tement :  

CALL NSTORE (ARRAY, L"PFC", L"C0N") 

s t o r e s  the  predef ined va lue  f o r  t he  primary f u n c t i o n  
code of a l l  connection-request supe rv i so ry  messages 
in  the primary func t ion  code f i e l d  of ARRAY. The 
primary func t ion  code va lue  is i d e n t i f i e d  by the  
predef ined symbolic name CON and the  primary func- 
t i o n  code f i e l d  by the  predef ined symbolic name PFC; 
both names a r e  l e f t - j u s t i f i e d  wi th  zero  f i l l  i n  the  
c a l l .  

( Example 2 :  

The FORTRAN Extended 4 s ta tement :  

CALL NSTORE(ARRAY,6LCONOWT,7RTWMABC) 

or  the  FORTRAN 5 s ta tement  : 

CALL NSTORE(ARRAY ,L"CONOWTW ,R"TERMABC") 

s t o r e s  the  d i s p l a y  coded terminal  name TERMABC i n  
the  owning console  terminal  name f i e l d  of ARRAY. 
The owning console terminal  name f i e l d  is  i d e n t i f i e d  
by the predef ined symbolic name CONOWT, l e f t -  
j u s t i f i e d  wi th  zero  f i l l  i n  the  c a l l .  

The FORTRAN Extended 4 s t a t emen t :  

CALL NSTORE(ARRAY,ZLRB,l) 

o r  t h e  FORTRAN 5 s t a t emen t :  

CALL NSTORE(ARRAY, L"RBB', 1 ) 

s e t s  t he  response b i t  f i e l d  i n  ARRAY t o  1. The 
response  b i t  f i e l d  is  i d e n t i f i e d  by t h e  predef ined 
symbolic name RB, l e f t - j u s t i f i e d  wi th  ze ro  f i l l  i n  
the  c a l l .  

Queued Terminal Record Manager Utilities 

You can s e t  up a t e l ep rocess ing  s e r v i c e  by i n t e r -  
f a c i n g  an a p p l i c a t i o n  program d i r e c t l y  wi th  AIP 
through the  subrou t ine  c a l l s  desc r ibed  i n  s e c t i o n  
5. This  i n t e r f a c e  r e q u i r e s  manipula t ion of many 
b i t -o r i en ted  f i e l d s ,  a s  desc r ibed  i n  s e c t i o n  2 ,  and 
m u l t i p l e  o p e r a t i o n s  t o  perform a s i n g l e  func t ion ,  
a s  desc r ibed  i n  s e c t i o n  3. These p ro toco l  r equ i re -  
ments can be q u i t e  complex, dwarfing the  p o r t i o n  of 
a program's code t h a t  a c t u a l l y  performs a t e l ep roc -  
e s s i n g  s e r v i c e  when t h e  s e r v i c e  i t s e l f  i s  very  
simple.  

A FORTRAN programmer can use AIP d i r e c t l y  wi th  only  1 
minor inconvenience when s h i f t i n g  and masking a r e  
required.  The NFETCH and NSTORE r o u t i n e s  permit a 
COBOL programmer t o  bypass most of t he  s h i f t i n g  and 
masking problems of d i r e c t  AIP use ,  but  some remain. 
S h i f t i n g  and masking is extremely d i f f i c u l t  f o r  a 
COBOL programmer when NFETCH and NSTORE cannot be 
used because COBOL c o n s t r a i n s  f i e l d  access  t o  f i e l d s  
t h a t  a r e  m u l t i p l e s  of 6 b i t s .  NFETCH, which i s  
coded a s  a func t ion  and not  a s  a subrou t ine ,  i s  no t  
d i r e c t l y  c a l l a b l e  from a COBOL program because COBOL 
does no t  suppor t  func t ions .  To use NFETCH, a COBOL 
programmer must w r i t e  a sub rou t ine  i n  another  
a p p l i c a t i o n s  language. I 
The Queued Terminal Record Manager (QTRM) u t i l i t y  
package a l lows  compiler language u s e r s  t o  remain 
unaware of AIP p ro toco l  requirements.  QTRM a l s o  
a l lows u s e r s  of COBOL 5.2 (and l a t e r  v e r s i o n s )  t o  
c r e a t e  t e l ep rocess ing  s e r v i c e  programs us ing an 
i n t e r f a c e  t h a t  is o r i e n t e d  t o  f i e l d s  de f ined  i n  
m u l t i p l e s  of  6 b i t s .  

QTRM i s  an  i n d i r e c t  i n t e r f a c e  t o  the  network; i t s  
use is  f u n c t i o n a l l y  analogous t o  d i r e c t l y  c a l l i n g  
CYBER Record Manager. Using QTRM, an a p p l i c a t i o n  
programmer can send messages t o  and r ece ive  messages 
from a network of t e rmina l s  a s  i f  t he  programmer 
were reading and w r i t i n g  records  o r  f i l e s  i n  mass 
s to rage .  This  p a r a l l e l i s m  is  shown i n  f i g u r e  4-5. 1 



Figure  4-5. QTRM I n t e r f a c e  Level Analogy 

Compiler Language 
User Program 

/ 

QTRM is used through c a l l s  t o  the  fo l lowing seven 
subrou t ines  : 

CYBER Record Manager 

QTOPEN, which i s  c a l l e d  once t o  e s t a b l i s h  com- 
municat ion between the  a p p l i c a t i o n  program and 
the  network. A c a l l  t o  QTOPEN i s  analogous t o  
opening a mass s to rage  f i l e .  

Queued Terminal Record Manager 

QTLINK, which i s  c a l l e d  t o  i n i t i a t e  an  
app l i ca t ion - to -app l i ca t ion  connection. 

QTGET, which i s  c a l l e d  each time p a r t  o r  a l l  of 
a message is requ i red  from the  network. A c a l l  
t o  QTGET i s  analogous t o  a s i n g l e  read o p e r a t i o n  
on a mass s to rage  f i l e .  

1 

QTPUT, which is c a l l e d  each t ime p a r t  or  a l l  of 
a message is  in tended f o r  the  network. A c a l l  
t o  QTPUT i s  analogous t o  a s i n g l e  w r i t e  opera- 
t i o n  on a mass s to rage  f i l e .  

I 

QTENDT, which i s  c a l l e d  t o  d i sconnec t  a s i n g l e  
t e rmina l  from communicating wi th  the  a p p l i c a t i o n  
program. 

1 

QTCLOSE, which is c a l l e d  once t o  d i s e s t a b l i s h  
communication between the  a p p l i c a t i o n  program 
and the  network. A c a l l  t o  QTCLOSE i s  analogous 
t o  c los ing  a mass s to rage  f i l e .  

QTTIP, which is  c a l l e d  t o  d e l i v e r  a synchronous 
supe rv i so ry  message t o  a s p e c i f i e d  connection. 

Operat ion of these  procedures  i s  monitored and 
c o n t r o l l e d  through a network informat ion t a b l e ,  
analogous t o  a f i l e  informat ion t a b l e .  The network 

I - 
informat ion t a b l e  c o n t a i n s  10 c e n t r a l  memory words 
of informat ion about each dev ice  the  a p p l i c a t i o n  1 
program can p o t e n t i a l l y  s e r v i c e ,  and 10 words of 
g l o b a l  informat ion about t h e  s t a t e  of t he  appl ica-  
t i o n  program's communication wi th  the  network. 

I CIO I 

App l i ca t ion  programs us ing QTRM can use only those  
f e a t u r e s  of AIP t h a t  a r e  provided through the  QTRM 
procedure c a l l s .  Such a p p l i c a t i o n  programs should d 

no t  a l s o  con ta in  c a l l s  t o  AIP r o u t i n e s  o t h e r  than 
NFETCH and NSTORE. QTRM performs the  fo l lowing 
f u n c t i o n s  : 

AIP 

Assigns a l l  a c t i v e  dev ice  connect ions  t o  a ( 
s i n g l e  connect ion l i s t  and p o l l s  t h a t  l i s t  f o r  
i npu t  on behalf  of t he  a p p l i c a t i o n  program 

Performs a l l  asynchronous supe rv i so ry  message 
exchanges r equ i red  du r ing  a p p l i c a t i o n  program 
execut ion 

Device 
Driver 

Provides  t h e  f i n a l  l o g i c a l  l i n e  ze ro  byte  t e r -  
minator  i n  downline blocks  con ta in ing  d i s p l a y  
code c h a r a c t e r s  

NIP 

A I 

1 i 
RMS 

Controllers 

Network 
Processing 

Units 



QTRM i s  a  s i m p l i f i e d  a l t e r n a t i v e  t o  AIP and there-  
f o r e  does not suppor t  a l l  of  the  AIP f e a t u r e s .  
Fea tu res  c u r r e n t l y  not  supported by QTRM i nc lude  
the  fo l lowing : 

P a r a l l e l  mode code execu t ion ,  a s  provided 
through NETSETP and NETCHEK c a l l s  

Fragmented b u f f e r  i npu t  and o u t p u t ,  a s  provided 
through NETGETF, NETPUTF, and NETGTFL c a l l s  

Appl ica t ion program connect ions  wi th  pass ive  
I (ba tch )  dev ices  

Terminal user  i n t e r r u p t i o n  of type-ahead proc- 
e s s ing  

Full-duplex mode 

Runtime s e l e c t i o n  of  debug log f i l e  and s t a t i s -  
t i c a l  f i l e  e n t r i e s ,  a s  provided through NETDBG 
and NETSTC c a l l s ;  bo th  f i l e s  can be  gene ra t ed  
o r  have gene ra t ion  suppressed through s e l e c t i o n  
of  the  a p p r o p r i a t e  l i b r a r y  dur ing loading of the  
QTRU r o u t i n e s  

Manipulation of a p p l i c a t i o n  connect ion l ists ,  
or  d i r e c t  p o l l i n g  of any l i s t  a s  provided 
through NETGETL and NETGTFL c a l l s  

Use of d i f f e r e n t  a p p l i c a t i o n  c h a r a c t e r  t ypes  f o r  
input  on the same connect ion,  o r  on d i f f e r e n t  
connect ions ,  or  change of the  a p p l i c a t i o n  char- 
a c t e r  type used f o r  input  dur ing the  time the  
program i s  connected t o  the  network 

N o t i f i c a t i o n  of i n a c t i v e  connect ions  

S e l e c t i v e  p o l l i n g  of input  from a  s p e c i f i c  con- 
nec t i o n ,  a s  provided through NETGET and NETGETF 
c a l l s  

Transparent  mode inpu t  

D i spos i t ion  of t h e  debug log  f i l e  dur ing pro- 
gram execu t ion ,  a s  provided through the  NETREL 
and NETSETF c a l l s ;  pos tp rocess ing  d i s p o s i t i o n  
of the f i l e  is requ i red  

Transmission of  messages t o  the  debug log f i l e ,  
a s  provided through NETLOG c a l l s  

Exchange package and c e n t r a l  memory f i e l d  l e n g t h  
dumps, a s  provided through NETDMB c a l l s  

Transmission of  messages t o  the  s t a t i s t i c a l  log 
f i l e ,  a s  provided through NETLGS c a l l s  

Appendix E con ta ins  a  complete d e s c r i p t i o n  of  the  
QTRM procedure c a l l s  and a sample program i l l u s t r a t -  
ing  QTRM use by a  COBOL programmer. QTRM proce- 
dures  a r e  not d i scussed  elsewhere because QTRM use 
precludes  d i r e c t  use of the  AIP r o u t i n e s  documented 
by the  remainder of t h i s  manual. 

INTERNAL INTERFACES 
The informat ion i n  the  remainder of t h i s  s e c t i o n  is 
not needed t o  c r e a t e  a  Network Access Method a p p l i -  
c a t i o n  program. This  informat ion is  provided a s  

background f o r  a p p l i c a t i o n  programmers us ing t h e  
p a r a l l e l  mode process ing f e a t u r e  of NAM, and pro- 
grammers wi th  a  need f o r  unders tanding communication 
among the  components of t h e  network sof tware .  

APPLICATION INTERFACE PROGRAM 
AND NETWORK INTERFACE PROGRAM 
COMMUNICATION 

One copy of  the  Network I n t e r f a c e  Program r e s i d e s  
a t  a  c o n t r o l  po in t  and communicates w i t h  s e p a r a t e  
cop ies  of t he  App l i ca t ion  I n t e r f a c e  Program a t  each 
c o n t r o l  po in t  con ta in ing  an a p p l i c a t i o n  program. 
Communication between NIP and each copy of AIP 
occur s  through system c o n t r o l  po in t  c a l l s  i n i t i a t e d  
by AIP. The mechanism f o r  t h i s  communication is  a  
f ixed- length  b u f f e r  of s t a t u s  b i t s ,  p o i n t e r s ,  and 
d a t a  t h a t  is  c a l l e d  a  w o r k l i s t .  

Worklist Processing 

When an a p p l i c a t i o n  program reques t s  connect ion wi th  
t h e  network, i t s  copy of AIP e s t a b l i s h e s  a  long- 
term connect ion wi th  NIP. The long-term connect ion 
e x i s t s  u n t i l  t he  program reques t s  d i sconnec t ion  from 
the  network, o r  u n t i l  NIP i s  informed of the  pro- 
gram's f a i l u r e  o r  t e rmina t ion  by t h e  ope ra t ing  
system. While the  long-term connect ion e x i s t s ,  an  
a d d i t i o n a l  shor t - term connect ion occurs  whenever AIP 
i n i t i a t e s  a  t r a n s f e r  of w o r k l i s t s  between i t s e l f  and 
NIP. The shor t - term connect ion e x i s t s  u n t i l  NIP 
i s s u e s  a  system c o n t r o l  po in t  c a l l  t o  end it. 

The r e q u e s t s  made by an  a p p l i c a t i o n  program t o  AIP I 
a r e  e i t h e r  s a t i s f i e d  by AIP d i r e c t l y  o r  c o l l e c t e d  
i n t o  the  w o r k l i s t  conta ined w i t h i n  t h e  AIP p o r t i o n  
of t h e  a p p l i c a t i o n  program's f i e l d  l eng th .  AIP 
p laces  e n t r i e s  i n  t h i s  w o r k l i s t  u n t i l  one of t h e  
fo l lowing occur s ,  then i n i t i a t e s  the  short-term 
connec t ion : 

NETON o r  NETOFF i s  c a l l e d  by t h e  a p p l i c a t i o n  
program. (See s e c t i o n  5 . )  I 
The w o r k l i s t  i s  f u l l .  

Another e n t r y  cannot be made wi thout  causing the  
w o r k l i s t  t o  overflow. 

The a p p l i c a t i o n  program c a l l s  a  r o u t i n e  (NETGET, 
NETGETL, NETGETF, o r  NETGTFL) t h a t  o b t a i n s  inpu t  
from the  network's d a t a  s t r u c t u r e s ,  o t h e r  than 
AIP queues. (See s e c t i o n  5.)  I 
NETCHEK i s  c a l l e d .  

The a p p l i c a t i o n  program i s s u e s  a  nonforced 
NETWAIT c a l l  t o  make i t s e l f  a v a i l a b l e  f o r  r o l l -  
ou t  o r  any i n p u t ,  and no supe rv i so ry  messages 
o r  d a t a  a r e  queued f o r  it. (See s e c t i o n  5.) 1 
The a p p l i c a t i o n  program i s s u e s  a  fo rced  NETWAIT 
c a l l .  

The a p p l i c a t i o n  program c a l l s  NETPUTF, u n l e s s  
the  t o t a l  message t e x t  involved i n  the  c a l l  i s  
smal l  enough t o  f i t  i n  the  w o r k l i s t .  



This w o r k l i s t  i s  used t o  queue outgoing supe rv i so ry  
and d a t a  messages,  and to  queue incoming ( u p l i n e )  
d a t a  messages only. A second b u f f e r  a c t s  a s  a  queue 
f o r  incoming supe rv i so ry  messages. When AIP in- 
i t i a t e s  the short-term connect ion,  i t  checks t o  s e e  
whether i t s  supe rv i so ry  message b u f f e r  is f u l l ;  i f  
no t ,  AIP appends a  r eques t  f o r  supe rv i so ry  message 
input  t o  the  end of the  w o r k l i s t  and passes  t h e  
w o r k l i s t  t o  NIP. The per iod dur ing w o r k l i s t  proc- 
e s s i n g  is the  only  t ime when NIP can read from o r  
w r i t e  i n t o  the  f i e l d  l e n g t h  of AIP, and then only 
when AIP i n i t i a t e s  the  a c t i o n .  

NIP processes  the t r a n s f e r r e d  w o r k l i s t  u n t i l  a l l  of  
the e n t r i e s  a r e  s a t i s f i e d ,  then ends the  short-term 
connection. Workl is t  process ing is suspended when: 

The ope ra t ing  system r o l l s  o u t  t h e  a p p l i c a t i o n  
program. 

NIP causes  the  a p p l i c a t i o n  program t o  be r o l l e d  
ou t  i n  response t o  the  r eques t  of the  program. 

I (See NETWAIT c a l l ,  s e c t i o n  5.) 

A w o r k l i s t  e n t r y  cannot be processed wi thout  
ob ta in ing  a d d i t i o n a l  c e n t r a l  memory, which is  
not a v a i l a b l e .  

Even i f  t h e r e  a r e  downline messages queued, no 
w o r k l i s t  t r a n s f e r  occurs  i n  these  in s t ances :  

I 
The a p p l i c a t i o n  program c a l l s  a  r o u t i n e  (NETGET, 
NETGETF, NETGETL, o r  NETGTFL) t o  o b t a i n  
asynchronous supe rv i so ry  messages and AIP 
t r a n s f e r s  any queued messages t o  the  app l i ca -  
t i on .  

The a p p l i c a t i o n  program i s s u e s  a  nonforced 
NETWAIT c a l l  and t h e r e  a r e  supe rv i so ry  messages 
or  d a t a  a v a i l a b l e  f o r  t he  a p p l i c a t i o n .  

The a p p l i c a t i o n  program c a l l s  a  r o u t i n e  t o  
ob ta in  e i t h e r  asynchronous supe rv i so ry  messages 
o r  d a t a  messages and NIP has  none queued f o r  the  
a p p l i c a t i o n  and AIP has  nothing queued f o r  the  

1 a p p l i c a t i o n .  

General ly ,  an a p p l i c a t i o n  program does  no t  depend 
on the s t a t u s  of w o r k l i s t  process ing between i ts  
corresponding AIP copy and NIP. Most programs can 
adequate ly  func t ion  when concerned only wi th  t e x t  
a rea  b u f f e r s  and c a l l s  t o  AIP. However, t h e  Network 
Access Method does provide  a  mechanism t h a t  a l lows 
an a p p l i c a t i o n  program t o  monitor w o r k l i s t  proc- 
e s s i n g  and execute  code dependent on t h a t  proc- 
e s s i n g .  This  mechanism is c a l l e d  p a r a l l e l  mode 
ope ra t ion .  

Parallel Mode Operation 

When an a p p l i c a t i o n  program i s s u e s  the  c a l l  t h a t  
i n i t i a t e s  the  long-term connect ion,  i t  i d e n t i f i e s  a  
supe rv i so ry  s t a t u s  word t h a t  is used by AIP a s  a  
b u f f e r  f o r  s e v e r a l  f l a g s .  Among the  supe rv i so ry  
s t a t u s  word f l a g s  a r e  w o r k l i s t  process ing b i t s  used 
dur ing p a r a l l e l  mode ope ra t ions .  

When an a p p l i c a t i o n  program i s  not process ing i n  
p a r a l l e l  mode ( t h e  normal, d e f a u l t  c o n d i t i o n ) ,  i ts  
copy of AIP i n i t i a t e s  the  short-term connection 
wi th  a  system con t ro l  po in t  c a l l  spec i fy ing  t h a t  

r e c a l l  i s  i n  e f f e c t .  I n  t h i s  c a s e ,  t h e  program's 
copy of AIP does  no t  r ega in  c o n t r o l  of t h e  c e n t r a l  - 
processor  u n t i l  a l l  w o r k l i s t  e n t r i e s  a r e  processed 
by NIP and the  short-term connect ion i s  ended. 
Because the  a p p l i c a t i o n  program cannot r e g a i n  t h e  
c e n t r a l  processor  u n t i l  i ts  copy of AIP has  regained d 
t h e  c e n t r a l  p rocesso r ,  t h e  program cannot perform 
any p rocess ing  i n  the  in t e r im.  

P a r a l l e l  mode ope ra t ion  is  usua l ly  b e n e f i c i a l  only 
when used on a  dual  CPU system, because NIP o rd i -  
n a r i l y  has  a  h igher  p r i o r i t y  than any a p p l i c a t i o n  
program and g a i n s  c o n t r o l  of t he  c e n t r a l  processor  
a f t e r  a  c a l l  is made t o  it. NIP r e t a i n s  c o n t r o l  
u n t i l  i t  completes process ing of t h e  w o r k l i s t  
r eques t .  

Process ing i n  p a r a l l e l  mode is  analagous  t o  making 
ope ra t ing  system c a l l s  wi thout  r e c a l l  i n  e f f e c t .  
An a p p l i c a t i o n  program e n t e r s  p a r a l l e l  mode by 
i s s u i n g  a  c a l l  t o  the  AIP r o u t i n e  NETSETP. While 
i n  p a r a l l e l  mode, anytime AIP i n i t i a t e s  the  shor t -  
term connect ion,  i t  does  s o  wi thout  spec i fy ing  
r e c a l l .  The a p p l i c a t i o n  program's copy of AIP 
r e a c q u i r e s  c o n t r o l  of a  c e n t r a l  processor  a s  soon 
a s  t h e  ope ra t ing  system's schedul ing a lgor i thm per- 
m i t s ,  and AIP r e t u r n s  c o n t r o l  t o  the  c a l l i n g  po in t  
of t he  a p p l i c a t i o n  program proper.  As long a s  the  
shor t - term connection e x i s t s ,  t h e  a p p l i c a t i o n  pro- 
gram can cont inue process ing wi th  the  s o l e  r e s t r i c -  
t i o n  t h a t  it cannot i s s u e  c a l l s  t o  any AIP r o u t i n e s  
o t h e r  than NETCHEK o r  NETOFF. 

C a l l s  t o  NETCHEK cause  AIP t o  i n d i c a t e  the  c u r r e n t  
s t a t u s  of  w o r k l i s t  process ing us ing a  b i t  i n  the  
supe rv i so ry  s t a t u s  word. Af t e r  each NETCHEK c a l l ,  
t h e  a p p l i c a t i o n  program must check the  supe rv i so ry  
s t a t u s  word. As soon a s  the  b i t  i n d i c a t i n g  comple- 
t i o n  of w o r k l i s t  process ing is  s e t ,  t h e  program is 
f r e e  t o  i s s u e  any AIP c a l l .  P a r a l l e l  mode proc- 
e s s i n g  is  ended by a  second c a l l  t o  t h e  AIP r o u t i n e  
NETSETP. 

The w o r k l i s t  process ing completion b i t  s e r v e s  
s e v e r a l  purposes i n  p a r a l l e l  mode ope ra t ion .  C a l l s  
t o  NETCHEK cause  t h i s  b i t  t o  be s e t  when process ing 
of the  previous  r eques t  t o  AIP has  been completed, 
even when t h a t  r eques t  d id  no t  cause a  w o r k l i s t  
e n t r y  o r  t r a n s f e r .  When a  c a l l  t o  NETCHEK r e s u l t s  
i n  the  completion b i t  being s e t ,  t h e  a p p l i c a t i o n  
program can: 

Sa fe ly  reuse  any header a r e a  and t e x t  a r e a  used 
i n  i t s  l a s t  AIP c a l l  

Assume t h a t  any w o r k l i s t  t r a n s f e r  involved i n  
the  previous  AIP f u n c t i o n  r eques t  r e s u l t e d  i n  
the  updat ing of  t h e  o t h e r  b i t s  i n  the  supe rv i -  
so ry  s t a t u s  word 

When a  c a l l  t o  NETCHEK does  not  r e s u l t  i n  the  com- 
p l e t i o n  b i t  be ing s e t ,  t h e  a p p l i c a t i o n  program 
should i s s u e  a d d i t i o n a l  NETCHEK c a l l s  be fo re  execu- 
t i n g  any code dependent on e i t h e r  cond i t ion .  

C a l l s  t o  NETOFF end p a r a l l e l  mode o p e r a t i o n  by 
ending both t h e  long-term and short-term connect ions  
s imul taneously .  NIP processes  a  w o r k l i s t  con ta in ing  
a  NETOFF c a l l  a s  i f  t he  w o r k l i s t  were t r a n s f e r r e d  
whi le  the  a p p l i c a t i o n  program was not process ing i n  
p a r a l l e l  mode. C a l l s  t o  NETCHEK a r e  not  necessary  
t o  t e s t  completion of a  NETOFF c a l l .  



OTHER SOfTWARE COMMUNICATION and common blocks  involved i n  the  process ing of an  
a p p l i c a t i o n  program's AIP s ta tements .  

Examination of a  complete compiler or  assembler 
l i s t i n g  f o r  an  a p p l i c a t i o n  program w i l l  r e v e a l  sym- 
bols  and e n t r y  p o i n t s  not d iscussed i n  t h i s  manual. 
These symbols and e n t r y  p o i n t s  a r e  used i n t e r n a l l y  
f o r  - in t e r f ac ing  between NIP, AIP, and the  ope ra t ing  

I system. Table 4-2 l i s t s  the  names of i n t e r n a l  pro- 
cedure c a l l s  w i th  an o u t l i n e  of the  func t ion  of each 
r o u t i n e ;  t hese  c a l l s  should not be used d i r e c t l y  by 
the  a p p l i c a t i o n  program. In g e n e r a l ,  procedure 
names beginning wi th  the  t h r e e  c h a r a c t e r s  NP$ a r e  
reserved f o r  use by AIP and should not be used by 

1 a p p l i c a t i o n  programs. Table  4-3 l ists  the  t a b l e s  

The Communications Superv i so r ,  Network Superv i so r ,  
and Network Va l ida t ion  F a c i l i t y  i n t e r f a c e  wi th  NAM 
v i a  t h e  AIP procedure  c a l l s  desc r ibed  i n  s e c t i o n  5. 
These i n t e r f a c e s  use s p e c i a l  supe rv i so ry  messages 
no t  desc r ibed  i n  s e c t i o n  3. These s p e c i a l  supervi -  
sory  messages cannot be used i n  ano the r  NAM a p p l i -  
c a t i o n  program. 

NAM i n t e r f a c e s  wi th  the  network process ing u n i t  
sof tware  through t h e  P e r i p h e r a l  I n t e r f a c e  Program, 
which uses  b lock p ro toco l .  These blocks  a r e  com- 
p i l e d  o r  i n t e r p r e t e d  by NIP. 

TABLE 4-2. AIP INTERNAL PROCEDURES I 
I 

Name 

NPSCLK 

NPSDATE 

NPSDBG 

NP $DMB 

NPSERR 

NP $GET 

NPSGSM 

NPSMSG 

NPSON 

NPSOSIF 

NPSPUT 

NPSPUTF 

NPSRCL 

NPSREAD 

NPSRESP 

NPSROUT 

NPSRTIM 

NPSRWD 

NPSSEND 

NPSSLOF 

NPSSN 

Funct ion 

Used only  when AIP is run wi th  e i t h e r  t h e  debugging o r  s t a t i s t i c s  o p t i o n  on; g e t s  c l o c k  
t ime . 
Used only  when AIP is  run wi th  e i t h e r  t h e  debugging o r  s t a t i s t i c s  o p t i o n  on; g e t s  c u r r e n t  
d a t e .  

Used only  when AIP i s  run wi th  t h e  debugging op t ion  on; makes e n t r i e s  i n  a p p l i c a t i o n  pro- 
gram l o c a l  f i l e  ZZZZZDN. These e n t r i e s  show r e s u l t s  of c a l l s  t o  o t h e r  AIP r o u t i n e s  by t h e  
program. (See s e c t i o n  6 . )  

Dumps f i e l d  l eng th  t o  t h e  ZZZZDMB f i l e .  

I s s u e s  e r r o r  messages t o  t h e  a p p l i c a t i o n  program's d a y f i l e .  

Crea te s  GET w o r k l i s t  e n t r y  t o  send t o  NIP. 

R e f i l l s  AIP's supe rv i so ry  message buf fe r .  (See w o r k l i s t  process ing. )  

I s s u e s  d a y f i l e  message. 

P rocesses  NETON c a l l  response from NIP. 

I s s u e s  SSC RA+1 c a l l .  

Creates  PUT w o r k l i s t  e n t r y  t o  send t o  NIP. 

Creates  NETPUTF w o r k l i s t  e n t r y  t o  send t o  NIP. 

Allows AIP t o  go i n t o  r e c a l l .  

Used only  when AIP is  run wi th  t h e  debugging op t ion  on; reads  job record f o r  NETREL c a l l .  

Processes  w o r k l i s t  responses from NIP. 

Used only  when AIP i s  run wi th  t h e  debugging op t ion  on; rou te s  job t o  inpu t  queue f o r  
NETREL ca  11. 

Used only when AIP is  run wi th  t h e  debugging op t ion  on; g e t s  r e a l  t ime s i n c e  d e a d s t a r t .  

Used only when AIP i s  run wi th  t h e  debugging o p t i o n  on; rewinds a  f i l e .  

Cal led  when a  w o r k l i s t  must be t r a n s f e r r e d  t o  NIP. 

Used only when AIP i s  run wi th  the  debugging op t ion  on; execu tes  SETLOF macro f o r  NETSETF 
c a l l .  (See s e c t i o n  6.) 

Used only  when AIP i s  run wi th  t h e  s t a t i s t i c s  op t ion  on; accumulates s t a t i s t i c a l  d a t a .  



TABLE 4-2. AIP INTERNAL PROCEDURES (Contd) 

-- -- - -  - 

TABLE 4-3. ALP INTERNAL TABLES AND BLOCKS 

Name 

NPSSPRT 

NPSSYM 

NPSTIM 

NPSUCV 

NPSUSI 

NPSWRTO 

NPSWRTR 

NT SWRTW 

NPSXCDD 

NPSXFER 

i 

Func t i on  

Used on ly  when AIP i s  run  w i t h  t h e  s t a t i s t i c s  o p t i o n  on; makes e n t r i e s  i n  a p p l i c a t i o n  pro- 
gram l o c a l  f i l e  ZZZZZSN. (See s e c t i o n  6 . )  

Allows COMPASS u s e r s  a c c e s s  t o  common symbol d e f i n i t i o n s .  

Used on ly  when AIP i s  run  w i t h  t h e  s t a t i s t i c s  o p t i o n  on;  g e t s  CPU t ime.  

Used t o  update  AIP c o n t r o l  v a r i a b l e s .  

Used t o  upda t e  t h e  S  and I b i t s  i n  t h e  u s e r  communication word. 

Used on ly  when AIP i s  run  w i t h  t h e  debugging o p t i o n  on;  w r i t e s  one word t o  t h e  AIP debug 
l og  f i l e .  

Used o n l y  when AIP i s  run  w i t h  e i t h e r  t h e  debugging o r  s t a t i s t i c s  o p t i o n  on;  w r i t e s  
end-of-record t o  t h e  debug l o g  f i l e  o r  s t a t i s t i c s  f i l e .  

Used o n l y  when AIP i s  run  w i t h  e i t h e r  t h e  debugging o r  s t a t i s t i c s  o p t i o n  on;  w r i t e s  e n t r y  
t o  t h e  debug l o g  f i l e  o r  s t a t i s t i c s  f i l e .  

Used o n l y  when AIP is  run  w i t h  t h e  s t a t i s t i c s  o p t i o n  on;  c o n v e r t s  numbers t o  dec imal  
d i s p l a y  code.  

T r a n s f e r s  a  w o r k l i s t  t o  NIP. 

Name 

NPSDB 

NPSGETS 

NPSLOF 

NP $MODE 

NPSNwL 

NPSNWNC 

NPSONAM 

NPSPUTS 

NPSSMB 

NPSSTAT 

NPSTAA 

NPSZHDR 

- 

Func t i o n  

Used on ly  when AIP is  run  w i t h  t h e  debugging o p t i o n  on;  c o n t a i n s  c a l l i n g  pa r ame te r s  f o r  
debugging r o u t i n e  NPSDBG. 

C o n t r o l s  v a r i a b l e s  used t o  p r o c e s s  GET c a l l s .  

Used o n l y  when AIP is  run  w i t h  t h e  debugging o p t i o n  on;  parameter  b lock  f o r  SETLOF 
macro. (See  s e c t i o n  6 . )  

Used t o  keep  t r a c k  of t h e  s t a t e  t h e  a p p l i c a t i o n  is i n  a t  any  one  t ime.  

Work l i s t  f o r  t h e  a p p l i c a t i o n  program. 

Used on ly  when AIP i s  run  w i t h  t h e  debugging o p t i o n  on;  a i d s  i n  c h a r a c t e r  conve r s ion .  

NETON e n t r y  f o r  t h e  debug l o g  f i l e .  

C o n t r o l s  v a r i a b l e s  used t o  p roce s s  PUT c a l l s .  

AIP s u p e r v i s o r y  message b u f f e r  f o r  t h e  a p p l i c a t i o n  program. T h i s  b lock  is  i nc luded  i n  
t h e  l a s t  loo8 words of NPSNWL. 

Used o n l y  when AIP i s  run  w i t h  t h e  debugging o p t i o n  on;  c o n t a i n s  s t a t i s t i c s  g a t h e r e d  by 
NIP. (See s e c t i o n  6 . )  

Used t o  r e f e r e n c e  t h e  t e x t  a r e a  a r r a y  (TAA) i n  f ragmented  GETS and PUTS 

Header e n t r y  f o r  t h e  debug l o g  f i l e .  



USER PROGRAM CALL STATEMENTS 

Thi s  s e c t i o n  d e s c r i b e s  t h e  A p p l i c a t i o n  I n t e r f a c e  
( Program (AIP) s t a t e m e n t s  used by a network a p p l i c a -  

t i o n  program t o  a c c e s s  t h e  ne twork ,  c o n t r o l  network 
p r o c e s s i n g ,  and t r a n s m i t  and r e c e i v e  t h e  messages  

( d e s c r i b e d  i n  s e c t i o n s  2 and 3. 

SYNTAX 
A p p l i c a t i o n  I n t e r f a c e  Program s t a t e m e n t s  a r e  used 
i n  COMPASS programs,  o r  i n  programs w r i t t e n  i n  
h igh - l eve l  languages  such  a s  FORTRAN. I n  most  
h igh - l eve l  l anguages ,  on ly  p o s i t i o n a l  pa r ame te r s  c a n  
be used;  AIP s t a t e m e n t s  conform t o  t h i s  s y n t a c t i c a l  
requi rement  and ,  t h e r e f o r e ,  do  not  pe rmi t  t h e  u s e  
of keywords. The i n t e r p r e t a t i o n  a t t a c h e d  t o  a g i v e n  
parameter  is de t e rmined  s o l e l y  by i t s  l o c a t i o n  
w i t h i n  t h e  s t r i n g  of  pa r ame te r s  of  e ach  AIP s t a t e -  
ment. A l l  i n p u t  pa r ame te r s  must be s u p p l i e d ;  t h e r e  
a r e  no d e f a u l t s .  

The FORTRAN p o s i t i o n a l  form i s  used throughout  t h i s  
s e c t i o n  t o  p r e s e n t  AIP s t a t e m e n t s .  Coding t h e  
s t a t e m e n t s  when t hey  a r e  used i n  o t h e r  l anguages  
r e q u i r e s  few m o d i f i c a t i o n s .  For  example,  i n  t h e  
form of  a COMPASS macro c a l l ,  a sample NETGETL 
s t a t emen t  ha s  t h e  form: 

[ l a b e l ]  NETGETL a l n ,  ha ,  t a ,  t lmax,  [LIST] 

This  c o n v e r t s  t o  t h e  FORTRAN s u b r o u t i n e  s y n t a x ,  
which is:  

CALL NETGETL ( a l n ,  ha ,  t a ,  t lmax)  

I Use of LIST and l a b e l  a r e  d i s c u s s e d  i n  s e c t i o n  4 
where COMPASS i n t e r f a c e  r equ i r emen t s  a r e  g iven .  

The FORTRAN s u b r o u t i n e  s y n t a x ,  i n  t u r n ,  c o n v e r t s  t o  
t h e  fo l l owing  COBOL s y n t a x  f o r  t h e  same s t a t emen t  : 

ENTER FORTRAN-X NETGETL 
USING a l n , h a , t a , t l m a x  

The mnemonic v a r i a b l e s  i d e n t i f y i n g  each  parameter  
a r e  d e f i n e d  i n  t h e  s t a t emen t  d e s c r i p t i o n s ,  a l o n g  
w i t h  any coding  c o n s t r a i n t s  imposed on them. Commas 
d e l i m i t  parameters  i n  a l l  l anguages ;  t h e  s i g n i f i -  
c ance  of b l anks  depends  on t h e  language  used.  
Unless  o t h e r w i s e  s p e c i f i e d ,  a l l  v a l u e s  s u p p l i e d  f o r  
parameters  should  be dec imal  i n t e g e r s .  

Genera l  d e f i n i t i o n s  of  te rms  appea r ing  i n  parameter  
d e s c r i p t i o n s  a r e  g i v e n  i n  t h e  g l o s s a r y .  More 
d e t a i l e d  d e f i n i t i o n s  and parameter  c o n s t r a i n t s  t h a t  
depend on t h e  programming language  used a r e  g i v e n  
i n  s e c t i o n  4 under  t h e  heading  of  Language I n t e r -  
f a ce s .  Program s t r u c t u r a l  c o n s i d e r a t i o n s  t h a t  
depend on conmand use  a r e  d e s c r i b e d  i n  s e c t i o n  6 
under t h e  head ings  of Commands and Dependencies.  

NETWORK ACCESS STATEMENTS 
An a p p l i c a t i o n  program u s e s  two AIP s t a t e m e n t s  t o  
beg in  and end a c c e s s  t o  t h e  ne twork ' s  r e s o u r c e s .  
The NETON s t a t e m e n t  must be used b e f o r e  t h e  program 
c a n  use  any  o t h e r  AIP s t a t e m e n t  excep t  NETREL, 
NSTORE, NFETCH, NETSETF, NETCHEK, NETSETP, o r  
NETOFF. The NETOFF s t a t e m e n t  must be used a f t e r  a l l  
AIP f u n c t i o n s  a r e  completed t o  c ause  t h e  AIP p o r t i o n  
of  t h e  a p p l i c a t i o n  program t o  per form v i t a l  house- 
keep ing  t a s k s ;  t h e s e  t a s k s  a r e  a s s o c i a t e d  w i t h  debug 
l o g  f i l e ,  s t a t i s t i c a l  f i l e ,  and l o g i n  p r o c e s s i n g  by 
t h e  network s o f t w a r e .  

CONNECTING TO NETWORK (NETON) I 
The NETON s t a t e m e n t  ( f i g u r e  5-1) per forms t h e  ( 
f o l l o w i n g  f u n c t i o n s :  

I d e n t i f i e s  t h e  a p p l i c a t i o n  program t o  t h e  n e t -  
work s o  t h a t  t h e  Network V a l i d a t i o n  F a c i l i t y  
(NVF) c a n  v a l i d a t e  t h e  r i g h t  of  t h e  program t o  
a c c e s s  t h e  ne twork ' s  r e s o u r c e s  

I 
Causes AIP t o  e s t a b l i s h  communication w i t h  NIP 

I d e n t i f i e s  a word t o  be used f o r  communication 
from AIP t o  t h e  program, o u t s i d e  of  t h e  supe r -  
v i s o r y  message mechanism ( f i g u r e  5-2) I 
Informs t h e  network s o f t w a r e  of  l i m i t a t i o n s  on 
t h e  number of  l o g i c a l  connec t i ons  t h e  program 
can  hand l e  

Causes AIP t o  beg in  debug l o g  f i l e  and s t a t i s -  
t ical f i l e  c o m p i l a t i o n ,  i f  AIP c o n t a i n s  code  
p e r m i t t i n g  t h i s  (See  s e c t i o n  6.) I 

An a p p l i c a t i o n  program must s u c c e s s f u l l y  comple te  a 
NETON c a l l  b e f o r e  i t  can  use  any AIP s t a t e m e n t  o t h e r  
t han  NETOFF, NETCHEK, NETREL, NETSETF, o r  NETSETP. I 
I f  a n o t h e r  AIP s t a t e m e n t  i s  used b e f o r e  a NETON 
c a l l  is s u c c e s s f u l l y  comple ted ,  AIP a b o r t s  t h e  job  
and i s s u e s  a message t o  t h e  j o b ' s  d a y f i l e .  
i n c o r r e c t l y  p l aced  c a l l  ha s  no o t h e r  e f f e c t .  

The 1 
An a p p l i c a t i o n  program's NETON s t a t e m e n t  i s  suc- 
c e s s f u l l y  v a l i d a t e d  by t h e  Network V a l i d a t i o n  Fa- 
c i l i t y  when t h e  program name c o n t a i n e d  i n  t h e  NETON 
c a l l  a p p e a r s  i n  t h e  sys tem common deck  COMTNAP. I f  
t h e  program i s  d e f i n e d  as a p r i v i l e g e d  a p p l i c a t i o n  
i n  t h e  l o c a l  c o n f i g u r a t i o n  f i l e ,  i t  must meet t h e  
r e s i d e n c y  r equ i r emen t s  f o r  such  t o  be  s u c c e s s f u l l y  

I 
v a l i d a t e d .  (See  s e c t i o n  6. ) The o r i g i n  t ype  of t h e  ( 
program job  does  n o t  a f f e c t  t h i s  p o r t i o n  of program 
v a l i d a t i o n .  I f  v a l i d a t i o n  i s  n o t  s u c c e s s f u l ,  t h e  
a p p l i c a t i o n  program is a b o r t e d .  I f  v a l i d a t i o n  i s  
s u c c e s s f u l ,  t h e  program has  a c c e s s  t o  t h e  network 
a s  l o n g  as a NETOFF s t a t e m e n t  is  n o t  i s s u e d  and 
communication w i t h  NIP c o n t i n u e s .  



CALL NETON (aname,nsup,status,minacn,maxacn) 

aname An input parameter, spec i f y ing  i n  d isp lay  code the name o f  the app l i ca t ion  program, as i t  i s  
i d e n t i f i e d  f o r  log i n  and i n  the l o c a l  con f igu ra t ion  f i l e .  This can be one t o  seven 6 - b i t  
alphabetic and nuneric characters, but  the f i r s t  must be alphabetic.  This parameter must be 
l e f t - j u s t i f i e d ,  w i t h  blank f i l l .  I t  i s  advisable t o  avoid names beginning w i th  the l e t t e r s  NET 
t o  make Loader map i n t e r p r e t a t i o n  easier.  The fo l low ing  app l i ca t ion  program names are reserved 
f o r  i n t e r n a l  networks use: 

ALL I A F  NAN NV F PTFU TAF 
BYE LOGIN NIP PFU QTF TCF 
C S LOGOUT NS PT F QTFS TVF 
HELLO MCS NUL PTFS RBF 

Use o f  some o f  these names causes the program job t o  be aborted; use o f  the remainder can cause 
unpredic tab le errors .  

nsup A r e t u r n  parameter; as input  t o  the ca l l ,  nsup i s  the symbolic address o f  the supervisory 
status word f o r  communication from AIP t o  the a p p l i c a t i o n  program. This word has the format 
shown i n  f i g u r e  5-2. The upper b i t  o f  t h i s  word i s  re levant  dur ing p a r a l l e l  mode processing 
only; t h i s  b i t  repor ts  the s ta tus  o f  w o r k l i s t  processing and i s  updated a f t e r  each AIP c a l l  
except NETSETP. B i t s  56 and 55 are set when ind ica ted  i n  the f i g u r e  t o  repor t  the status o f  
the data message and supervisory message queuing performed by AIP. These b i t s  are v a l i d  a f t e r  
any AIP c a l l  except NETDBG, NETLOG, NETREL, NETSETF, NETSETP, o r  NETSTC. This word need not 
contain zeros at the t ime o f  the NETON c a l l  and should not be changed at  any t ime by the 
app l i ca t ion  program. 

s ta tus  A r e t u r n  parameter; as input  t o  the ca l l ,  s ta tus  i s  the symbolic address o f  the NETON c a l l  
status word. On r e t u r n  from the c a l l  (or when work l i s t  processing i s  complete i f  the c a l l  was 
made i n  p a r a l l e l  mode), the content o f  t h i s  word ind ica tes  the network software's d i s p o s i t i o n  
o f  the a p p l i c a t i o n  program's NETON attempt. The values o f  s ta tus can be: 

0  NETON was successful. 

1 NETON was unsuccessful because NIP was not  a t  a  c o n t r o l  po in t  o r  d i d  not have enough 
resources t o  serv ice t h i s  a p p l i c a t i o n  program ( too  many app l i ca t ion  programs running 
at  the same time). 

2 NETON was re jec ted  because an a p p l i c a t i o n  program i s  p resen t l y  accessing the network 
w i t h  the sane name as spec i f i ed  f o r  the aname parameter. 

3 NETON was re jec ted  because the a p p l i c a t i o n  program has a  s tatus o f  d isabled i n  the 
Communications Supervisor 's tables. The program must be rerun a f t e r  i t s  en t ry  i n  the 
l o c a l  con f igu ra t ion  f i l e  has been changed o r  a f t e r  the network operator has enabled 
it. 

minacn An input parameter, spec i f y ing  the smallest a p p l i c a t i o n  connection nunber the a p p l i c a t i o n  
program can process; 0  < minacn < maxacn < 4095. The network software assigns acn values 
t o  connections, beginning w i th  t xe  nunber-specified f o r  minacn. (See sect ion 2.) 

maxacn An input parameter, speci fy ing the  la rges t  app l i ca ton  connection nunber the a p p l i c a t i o n  
program can process; 0  < minacn ( maxacn ( 4095. The netuork software does not  attempt t o  
complete any more connections t o  the progran a f t e r  a l l  connections from minacn through 
maxacn ( inc lus ive )  are i n  use. 

F igure 5-1. NETON Statement FORTRAN C a l l  Format 



I f  t h e  program l o s e s  communication wi th  NIP, i t  is 
abor t ed  by t h e  o p e r a t i n g  system u n l e s s  it i s  a  sys-  
tem c o n t r o l  p o i n t  job. System c o n t r o l  p o i n t  jobs 
a r e  not abo r t ed .  The program can r e p r i e v e  i t s e l f  

( from such an a b o r t  by us ing the  NOS REPRIEV macro. 
The program should examine the  l a s t  e r r o r  f l a g  t h a t  
was s e t  f o r  t h e  job (by us ing t h e  NOS GETJCR macro) 
t o  de termine  t h e  cause  of t he  program's f a i l u r e .  
I f  t h e  program f a i l e d  because NAM f a i l e d ,  i t  should 
i s s u e  a  NETOFF c a l l  and s u c c e s s f u l l y  complete 
another  NETON c a l l  be fo re  i s s u i n g  any f u r t h e r  c a l l s  
t o  t he  AIP r o u t i n e s .  The NETOFF c a l l ,  used i n  t h i s  
c a s e ,  causes  AIP t o  perform i n t e r n a l  housekeeping 
func t ions  and f i n i s h  informat ion t r a n s f e r  t o  t h e  
debug log  and s t a t i s t i c a l  f i l e s ;  t h e  second NETON 
causes  AIP t o  r e i n i t i a l i z e  i n t e r n a l  t a b l e s  and r e -  
e s t a b l i s h  communication wi th  NIP. I f  a  new copy of 
NIP becomes a v a i l a b l e  p r i o r  t o  t he  NETOFF c a l l ,  t h e  
second NETON c a l l  causes  t he  NETOFF s ta tement  t o  be 
ignored and program p roces s ing  can be resumed a f t e r  
new l o g i c a l  connect ions  have been e s t a b l i s h e d .  
A l t e r n a t i n g  NETON and NETOFF s ta tement  sequences i n  
p a r a l l e l  mode have unpred ic t ab l e  r e s u l t s .  

The network so f tware  t r a c k s  an a p p l i c a t i o n  program 
and i s s u e s  d a y f i l e  messages concerning the  program 
on the  b a s i s  of t h e  aname parameter used i n  t h e  
program's NETON c a l l .  The o p e r a t i n g  system, how- 
e v e r ,  i s  unaware of t h i s  name and i s s u e s  d a y f i l e  
messages on t h e  b a s i s  of t h e  job name a s s igned  t o  

I 

I 

59 57 55 54 29 0 

t h e  program acco rd ing  t o  t he  c o n t e n t s  of t h e  j o b ' s  
command po r t ion .  So t h a t  a l l  d a y f i l e  messages con- 
ce rn ing  t h e  same program can be i d e n t i f i e d ,  you 
should  t ake  t h e  s t e p s  desc r ibed  i n  s e c t i o n  6. 

F igure  5-2. Supervisory  S t a t u s  Word Format I 

nsup 

F igu re  5-3 c o n t a i n s  a  p o r t i o n  of a  FORTRAN program 
t h a t  c o r r e c t l y  performs a  NETON c a l l .  The program, 
c a l l e d  PROG, i s  i d e n t i f i e d  by t h a t  name i n  COMTNAP 
and i n  t he  l o c a l  c o n f i g u r a t i o n  f i l e  a s  a  nonpr iv i -  
leged a p p l i c a t i o n .  PROG can process  up t o  t h r e e  
l o g i c a l  connect ions  but r e q u i r e s  connec t ions  t o  be 
numbered beginning wi th  2. PROG u s e s  t he  i n t e g e r  
word NSUP a s  a  supe rv i so ry  s t a t u s  word f o r  communi- 
c a t i o n  from AIP and t e s t s  f o r  s u c c e s s f u l  complet ion  
of t h e  NETON c a l l  through t h e  i n t e g e r  word NSTATUS. 

DISCONNECTING FROM NETWORK (NETOFF) 

c  AIP r eques t  and work l i s t  process ing completion b i t .  Th i s  b i t  i s  r e l e v a n t  on ly  i n  p a r a l l e l  mode. 
When any AIP r o u t i n e  o t h e r  than NETSETP i s  en t e red  and t h e  AIP func t ion  i s  not completed, t h e  b i t  
i s  s e t  t o  zero.  I f  t h e  AIP f u n c t i o n  i s  completed, t h e  b i t  i s  s e t  t o  one, i f  a  work l i s t  t r a n s f e r  
uas required .  I f  t h e  b i t  i s  zero,  t h e  program cannot c a l l  any AIP r o u t i n e s  except  NETCHEK or  
NETOFF nor can i t  use t h e  header a r e a  and t e x t  a r e a  of t h e  Last AIP c a l l  u n t i l  t h e  b i t  i s  s e t  t o  
one. The b i t  i s  s e t  t o  one by NETCHECK when t h e  Last AIP f u n c t i o n  i s  completed. 

a  Reserved f o r  C D C  use.  

n  NAM a v a i l a b l e  b i t .  This  b i t  i s  s e t  t o  one upon r e t u r n  from a  NETON c a l l  i f  NAM i s  a v a i l a b l e ,  and 
zero  i f  NAM i s  not ava i l ab l e .  The b i t  i s  a l s o  s e t  t o  ze ro  by AIP uhen ALP i s  informed by t h e  
o p e r a t i n g  systems t h a t  NAM i s  no longer a v a i l a b l e .  

i  Input-in-queue b i t .  This  b i t  i s  s e t  t o  one i f  NIP has e i t h e r  d a t a  messages of synchronous 
supe rv i so ry  messages queued f o r  t h e  a p p l i c a t i o n .  The b i t  i s  v a l i d  a f t e r  any AIP c a l l  except a  
c a l l  t o  NETDBG, NETLOG, NETDMB, NETLGS, NETREL, NETSETF, NETSETP, or NETSTC. Th i s  b i t  i s  s e t  t o  
ze ro  when no d a t a  messages o r  synchronous supe rv i so ry  messages remain queued f o r  t h e  program. 

s Supervisory  message in queue b i t .  Th i s  b i t  i s  s e t  t o  one i f  asynchronous s u p e r v i s o r y  messages a r e  
queued on a p p l i c a t i o n  connect ion  nunber 0 f o r  t h i s  program. Th i s  b i t  i s  v a l i d  a f t e r  any AIP c a l l  
except  a  c a l l  t o  NETDBG, NETDMB, NETLGS, NETLOG, NETREL, NETSETF, NETSETP, o r  NETSTC. The s  b i t  
i s  s e t  t o  ze ro  when no asynchronous supe rv i so ry  messages remain queued f o r  t h e  program. 

mc A count of t h e  nunber of messages on t h e  debug log f i l e  uhen l i b r a r y  NETIOD i s  used. A NETON c a l l  
( o r  a  NETREL c a l l  with a  nonzero l f n  parameter va lue )  r e s e t s  t h e  count t o  z e r o  (desc r ibed  in 
s e c t i o n  6). 

The NETOFF s t a t emen t  ( f i g u r e  5-4) performs t h e  ( 
fo l lowing f u n c t i o n s :  

c 

Breaks AIP communication w i t h  NIP 

unused 

Causes AIP t o  f i n i s h  fo rma t t i ng  and t r a n s f e r r i n g  
in fo rma t ion  f o r  t h e  debug log  f i l e  and s t a t i s -  
t i c a l  f i l e ,  i f  t h e s e  f i l e s  a r e  be ing compiled 

mc a  

C l e a r s  AIP i n t e r n a l  t a b l e s  s o  t h a t  t h e  program 
can i s s u e  ano the r  NETON c a l l ,  i f  neces sa ry  

s n  i 



CALL NETON(NAME,NSUP,NSTATUS,MINACN,MAXACN) 

I F  (NSTATUS.NE.0) GO TO 999 

999 PRINT 998, NSTATUS 

998 FORMAT(* NSTATUS IS *, 112) 

STOP . 
I Figure  5-3. NETON Statement Example 

I Figure 5-4. NETOFF Statement FORTRAN 
Cal l  Format 

The NETOFF s ta tement  is  used only a f t e r  a l l  proc- 
e s s i n g  of l o g i c a l  connect ion a c t i v i t i e s  is  f i n i s h e d  
and the  program is prepared t o  end connect ion wi th  
the  network. Af t e r  t he  NETOFF c a l l  is completed, 

I no AIP s ta tement  o t h e r  than NETON, NETREL, NSTORE, 
NFETCH, NETDMB, and NETSETF can be used. The NETOFF 
c a l l  breaks any l o g i c a l  connect ion s t i l l  e x i s t i n g  
between the  a p p l i c a t i o n  program and a t e rmina l  o r  
another  a p p l i c a t i o n  and p reven t s  t h e  network 
sof tware  from at tempt ing t o  e s t a b l i s h  any new con- 
nec t ion .  Af t e r  the  NETOFF s ta tement  i s  processed,  
t he  a p p l i c a t i o n  program con t inues  t o  execute  under 
con t ro l  of t he  ope ra t ing  system. 

CALL NETOFF 

An a p p l i c a t i o n  program should always i s s u e  a NETOFF 
c a l l  before  terminat ing.  Otherwise,  t h e  network 

I sof tware  in f  o m s  consoles  or  o t h e r  a p p l i c a t i o n  pro- 
grams wi th  which connect ions  e x i s t  t h a t  t he  program 
has f a i l e d  ; pass ive  dev ice  connect i ons  a r e  d isposed 
of by the  network sof tware  a s  i f  t h e  program had 
f a i l e d .  Unless a NETOFF c a l l  is completed or  NETREL 
is  c a l l e d ,  t he  debug log f i l e  compiled dur ing job 
execut ion cannot be c o r r e c t l y  d isposed o f .  Unless 

I a NETOFF c a l l  i s  completed, t he  s t a t i s t i c a l  f i l e  
compiled du r ing  job execut ion w i l l  not  e x i s t .  

SPECIFIC CONNECTIONS 

The NETOFF s ta tement  can a l s o  be used i n  a r e p r i e v a l  
s i t u a t i o n .  This use i s  desc r ibed  under Connecting 
t o  Network (NETON). 

MESSAGE BLOCK INPUT/OUTPUT 
STATEMENTS 
Input and ou tpu t  on l o g i c a l  connect ions  can be 
handled through u n i f i e d  or  fragmented b u f f e r s  . 
Input  can be obta ined from a connect ion e i t h e r  by 
i t s  i nd iv idua l  connect ion number, o r  according t o  
i t s  membership i n  a l i s t  of connect ions .  AIP 
s ta tements  penni t  an a p p l i c a t i o n  program f o u r  
op t ions  f o r  i npu t  o r  output  from a s p e c i f i c  connec- 
t i o n  and two op t ions  f o r  i npu t  from a connect ion on 
a l ist .  

The fou r  op t ions  f o r  s p e c i f i c  connect ion inpu t  and 

I -4' ou tpu t  a r e  a s  fo l lows:  

Fe tch  inpu t  t o  a s i n g l e ,  u n i f i e d  b u f f e r  (NETGET 
s t a t emen t )  

Fetch inpu t  t o  an  a r r a y  of b u f f e r s  (NETGETF 
s t a t emen t )  

Send output  from a s i n g l e ,  u n i f i e d  bu f fe r  
(NETPUT s t a t emen t )  

Send output  from an a r r a y  of b u f f e r s  (NETPUTF 
s t a t emen t )  -_I 

lnputing to Single Buffer (NETGET) I 
Each NETGET c a l l  t r a n s f e r s  one d a t a  o r  supe rv i so ry  
message block from t h e  NIP queue f o r  t he  connect ion 
s p e c i f i e d  i n  the  c a l l .  The NETGET c a l l  p l aces  the  
block header i n  t h e  a p p l i c a t i o n  program's block 
header a r e a  and the  message block i n  the  a p p l i c a t i o n  
program's t e x t  a r e a .  The NETGET s t a t emen t  has  t h e  
format shown i n  f i g u r e  5-5. 

I f  no message block is  a v a i l a b l e  from t h e  ind ica t ed  
connect ion,  AIP r e t u r n s  a n u l l  block; t h a t  i s ,  AIP 
p laces  a header word wi th  an  a p p l i c a t i o n  block type 
of ze ro  i n  the  header a r e a ,  and l eaves  the  t e x t  a r e a  
unchanged from what it conta ined a f t e r  any previous  
t r a n s f e r .  

The a p p l i c a t i o n  program i n d i c a t e s  the  s i z e  of i t s  
b u f f e r  i n  each NETGET c a l l .  I f  a messaee block - 
l a r g e r  than t h i s  s i z e  is  queued from the  s p e c i f i e d  
connect ion,  t h e  message block remains queued. AIP 
cop ies  the  header word of t h e  b lock i n t o  the  a p p l i -  
c a t i o n  program's b lock header a r e a ,  s e t s  t h e  ibu  
b i t  of t h e  header t o  one t o  i n d i c a t e  the  c o n d i t i o n ,  
and p laces  the  a c t u a l  l eng th  of t h e  queued block i n  
t h e  t l c  f i e l d  of t h e  header.  The a p p l i c a t i o n  pro- 
gram's t e x t  a r e a  i s  unchanged from what i t  conta ined 
a f t e r  any previous  t r a n s f e r .  To o b t a i n  the  st i l l-  
queued message b lock ,  t h e  program must i s s u e  ano the r  
NETGET c a l l  i n d i c a t i n g  a b u f f e r  s i z e  s u f f i c i e n t  t o  
accommodate the  queued block,  o r  i s s u e  a DC/TRU/R 
asynchronous supe rv i so ry  message t o  have the  d a t a  I d 



CALL NETGET(acn,ha,ta,t lmax) 

acn An input parameter, spec i f y ing  the app l i ca t ion  connection number o f  the l o g i c a l  connection from 
which a  message block i s  requested. This parameter can have the  values: 

0  Transfer one asynchronous supervisory message. 

minacn < Transfer one data b lock o r  synchronous superv isory message from the Logica l  
acn 2 mZxacn connection w i t h  the ind ica ted  acn. 

ha A r e t u r n  parameter; as input  t o  the  ca l l ,  ha i s  the  symbolic address o f  the  a p p l i c a t i o n  
program's header area. The header area always contains an updated a p p l i c a t i o n  b lock header 
a f t e r  r e t u r n  from the c a l l .  

t a  A r e t u r n  parameter; as input  t o  the ca l l ,  the symbolic address o f  the f i r s t  word o f  the b u f f e r  
ar ray c o n s t i t u t i n g  the t e x t  area f o r  the a p p l i c a t i o n  program. On r e t u r n  from the ca l l ,  the 
t e x t  area contains the  requested b lock i f  a  b lock was deLivered t o  the appl icat ion.  The t e x t  
area i d e n t i f i e d  by t a  should be at  least  tlmax words Long. 

tlmax An input parameter, spec i f y ing  the maximum length i n  c e n t r a l  memory words o f  a  b lock the 
appLicat ion program can accept. The value declared f o r  tlmax should be less than o r  equal t o  
the length o f  the t e x t  area i d e n t i f i e d  i n  the same cal l ;  i f  tlmax i s  greater  than the Length o f  
the t e x t  area, the block t rans fe r  r e s u l t i n g  from the NETGET c a l l  might overwr i te  a  p o r t i o n  o f  
the program. The maximum value needed fo r  tlmax i s  a  funct ion o f  the b lock s i ze  used by the 
connection f o r  input t o  the program and o f  the a p p l i c a t i o n  character type the program has 
spec i f i ed  f o r  input from the connection. The fo l low ing  ranges are va l id :  

a c t 4  I ( t lmax 2 410 f o r  60-bit  (one per word) transparent characters 

act=2 1  ( tlmax (273 f o r  8 - b i t  (7.5 per word) A S C I I  characters 

act=3 I 2 t lmax 2 410 f o r  8 -b i t  (5 per word) A S C I I  characters 

act=4 1  ( tlmax ( 205 f o r  6 -b i t  (10 per uord) d isp lay  code characters 

A t lmax value o f  0  can be Legal ly  declared b u t  r e s u l t s  i n  an input-block-undel iverable 
condit ion; t h a t  is, an app l i ca t ion  b lock header i s  returned u i t h  a  set i b u  f i e ld ,  even when an 
empty block of a p p l i c a t i o n  block type 2 i s  queued (a block u i t h  a  t l c  value o f  0). 

Figure 5-5. NETGET Statement FORTRAN C a l l  Format I 
I 

t r unca t ed .  (See s e c t i o n  3 . )  I f  message t r u n c a t i o n  
i s  i n  e f f e c t  a t  t he  t ime of  t he  NETGET c a l l ,  t hen  
the  message w i l l  be d e l i v e r e d  wi th  t he  t r u  b i t  s e t  
in the  header .  

I f  t h e  a p p l i c a t i o n  program's t e x t  a r e a  is  l a r g e r  
than the  b lock t r a n s f e r r e d  by t h e  NETGET c a l l ,  t h e  
p o r t i o n  of t he  t e x t  a r e a  a f t e r  t h e  l a s t  word used 
f o r  the  block remains unchanged from what it con- 
t a ined  a f t e r  any previous  t r a n s f e r .  I f  t h e  t r a n s -  
f e r r e d  block does not complete ly  f i l l  t h e  l a s t  word 
used f o r  i t ,  a l l  c h a r a c t e r  p o s i t i o n s  i n  t h e  l a s t  
word used a r e  a l t e r e d  by the  t r a n s f e r .  Only t h e  
l e f tmos t  c h a r a c t e r  p o s i t i o n s  of t h e  l a s t  word 
included i n  t he  block header word t l c  f i e l d  v a l u e  
c o n t a i n  meaningful d a t a .  

You can use NETGET t o  o b t a i n  an asynchronous super- 
v i s o r y  message from a p p l i c a t i o n  connect ion  number 
0. You can a l s o  use  NETGET t o  f e t c h  synchronous 
supe rv i so ry  messages and d a t a  message b locks  from 
a p p l i c a t i o n  connect ion  numbers o t h e r  than 0. 
Synchronous supe rv i so ry  messages and d a t a  message 
blocks a r e  never queued on l o g i c a l  connect ion  0. 

F igu res  5-6 and 5-7, which i l l u s t r a t e  FORTRAN I and 1 
FORTRAN Extended 4 fo rma t s ,  r e s p e c t i v e l y ,  c o n t a i n  
two examples of NETGET use.  The f i r s t  occurrence  
i s  i n  f e t c h i n g  asynchronous supe rv i so ry  messages,  
s p e c i f i c a l l y ,  f o r  connect ion-reques t  messages.  
Fetching con t inues  u n t i l  no asynchronous messages 
a r e  r epo r t ed  v i a  t h e  supe rv i so ry  s t a t u s  word ( t e s t  
of NSUP c o n t e n t s ) .  The second appearance  of NETGET 
is  i n  a  l oop  p o l l i n g  f o r  any messages queued on a  
t e rmina l  connect ion;  t h e  p o l l i n g  loop con t inues  
u n t i l  a  NETGET c a l l  r e t u r n s  a  n u l l  block. The b lock 
header  word HA i s  t e s t e d  a f t e r  each c a l l  t o  d e t e c t  
t h e  n u l l  b lock ,  which has  a n  a p p l i c a t i o n  b lock type  
(ABHABT) of ze ro .  

The va lue  chosen f o r  TLMAX i n  t h i s  example is 
adequate  f o r  both  a  connect ion-reques t  s u p e r v i s o r y  
message of t e n  60-bi t  c h a r a c t e r s  and f o r  a  l o g i c a l  
l i n e  of 72 t e l e t y p e w r i t e r  c h a r a c t e r s  w i th  a n  a p p l i -  
c a t i o n  c h a r a c t e r  t ype  of 2 used f o r  i n p u t .  The t e x t  
a r e a  a r r a y  TA h a s  a  dimension of twice  TLMAX words,  
i n  ca se  t he  t e s t  of ABHIBU f a i l s  and a  block l a r g e r  
than a n t i c i p a t e d  must be t r a n s f e r r e d  ( t h i r d  NETGET 
c a l l ) .  



INTEGER TA(20),HA,TLMAX,OVTLMAX 
DATA HA/O/,TA/20xO/, TLMAX/10/ 

NACN=O 
1 CALL NETGET(NACN,HA,TA,TLMAX) 

I F( (NSUP.AN D.O "02000000000000000000") .EQ.O) 
1GO TO 2 

GO TO 1 
2 CONTINUE 

NACN=TERM(IACN) 
3 CALL NETGET(NACN,HA,TA,TLMAX) 

IF(NFETCH(HA,L"ABHABT").EQ.O) GO TO 4 
IF(NFETCH(HA.L"ABHIBU").EQ.~) GO TO 5 

6 CONTINUE 

GO TO 3 
5 OVTLMAX = NFETCH(HA, L "ABHTLC") /~ .~  

ATEMP=NFETCH(HA,L"ABHTLC")/~.~ 
IF(ATEMP.NE.OVTLMAX)OVTLMAX=OVTLMAX + 1 
IF(OVTLMAX.GT.20) GO TO 9 
CALL NETGET(NACN,HA,TA,OVTLMAX) 
GO TO 6 

4 CONTINUE 

9 STOP 

I Figure  5-6. NETGET Statement FORTRAN 
5 Examples 

I lnputing to Fragmented Buffer Array (NETGETF) 

Each NETGETF c a l l  t r a n s f e r s  one d a t a  o r  supe rv i so ry  
message block from t h e  NIP queue f o r  t h e  connect ion  
s p e c i f i e d  i n  t h e  c a l l .  The NETGET c a l l  p l a c e s  t h e  
block header i n  t h e  a p p l i c a t i o n  program's b lock 
header a r ea .  It d i v i d e s  t he  message block i n t o  
fragments of whole c e n t r a l  memory words and p l a c e s  
each fragment i n  a  s e p a r a t e l y  addressed a p p l i c a t i o n  
program t e x t  a r e a .  The NETGETF s t a t emen t  has  t h e  
format shown i n  f i g u r e  5-8. 

The t e x t  a r e a s  used a r e  de f ined  f o r  A I P  by the  t e x t  
a r ea  add res s  a r r a y  i d e n t i f i e d  i n  t h e  NETGETF c a l l .  
This  t e x t  a r e a  add res s  a r r a y  has  t h e  format g iven  

( i n  f i g u r e  5-9. 

The a p p l i c a t i o n  program i n d i c a t e s  t h e  t o t a l  s i z e  o f  
i t s  t e x t  a r e a  b u f f e r s  i n  each NETGETF c a l l  through 
f i e l d s  i n  t he  t e x t  a r e a  a d d r e s s  a r r a y .  I f  a  message 
block l a r g e r  than t h i s  t o t a l  s i z e  is queued from t h e  
s p e c i f i e d  connec t ion ,  t h e  message b lock remains 
queued. A I P  cop ie s  t he  header word of t h e  block 
i n t o  the  a p p l i c a t i o n  program's header  a r e a ,  s e t s  
t he  i b u  b i t  of t he  header t o  one t o  i n d i c a t e  t h e  
c o n d i t i o n ,  and p l a c e s  t h e  a c t u a l  l e n g t h  of t h e  
queued block i n  t h e  t l c  f i e l d  of t h e  header.  The 
a p p l i c a t i o n  program's t e x t  a r e a s  a r e  unchanged from 
what they conta ined a f t e r  any previous  t r a n s f e r .  
To ob ta in  t he  s t i l l -queued  message b lock,  t h e  pro- 
gram must i s s u e  ano the r  NETGETF c a l l ,  i n d i c a t i n g  a  

INTEGER TA(20),HA,T LMAX,OVTLMAX 
DATA HA/O/,TA/20CO/, T LMAX/10/ 

NACN=O 
1 CALL NETG ET(NACN,HA,TA,TLMAX) 

I F(NSUP.AND.02000000000000000000B) .EQ.O) 
IGO TO 2 

GO TO 1 
2 CONTINUE 

NACN=TERM(IACN) 
3 CALL NETGET(NACN,HA,TA,TLMAX) 

IF(NFETCH(HA,6LABHABT).EQ.O) GO TO 4 
lF(NFETCH(HA,6LABHlBU).EQ.l) GO TO 5 

6 CONTINUE 

GO TO 3 
5 OVTLMAX=NFETCH(HA,GLABHTLC)/7.5 

ATEMP=NFETCH(HA,6LABHTLC)/7.5 
IF(ATEMP.NE.OVTLMAX)OVTLMAX=OVTLMAX + 1 
IF(OVTLMAX.GT.20) GO TO 9 
CALL NETGET(NACN,HA,TA,OVTLMAX) 
GO TO 6 

4 CONTINUE 

9 STOP 
- 

Figure  5-7. NETGET Statement FORTRAN 
Extended 4 Examples 

I 

t o t a l  t e x t  a r e a  s i z e  s u f f i c i e n t  t o  accommodate t h e  
queued block,  o r  i t  must i s s u e  a  DC/TRU/R super-  
v i s o r y  message ( s e e  s e c t i o n  3 ) .  I 
I f  t h e  t o t a l  s i z e  of t h e  a p p l i c a t i o n  program's t e x t  
a r e a s  is  l a r g e r  t han  t h e  b lock t r a n s f e r r e d  by t h e  
NETGETF c a l l ,  t h e  p o r t i o n s  of t h e  t e x t  a r e a s  a f t e r  
t h e  l a s t  word used f o r  t h e  b lock remain unchanged 
from what they conta ined a f t e r  any previous  t r a n s -  
f e r .  I f  t h e  t r a n s f e r r e d  block does  no t  complete ly  
f i l l  t h e  l a s t  word used f o r  i t ,  a l l  c h a r a c t e r  posi-  
t i o n s  i n  t h e  l a s t  word used a r e  a l t e r e d  by t h e  
t r a n s f e r .  Only t h e  l e f t m o s t  c h a r a c t e r  p o s i t i o n s  of 
t h e  l a s t  word inc luded i n  t h e  b lock header  word t l c  
f i e l d  va lue  c o n t a i n  meaningful da t a .  

I f  no message b lock i s  a v a i l a b l e  from t h e  i n d i c a t e d  
l o g i c a l  connect ion ,  A I P  r e t u r n s  a  n u l l  b lock;  t h a t  
i s ,  a header  word w i t h  a n  a p p l i c a t i o n  b lock type  of 
ze ro  is placed i n  t h e  header  a r e a ,  and t h e  t e x t  
a r e a s  remain unchanged from what they conta ined 
a f t e r  any p rev ious  t r a n s f e r .  

You can use  NETGETF t o  o b t a i n  an  asynchronous 
supe rv i so ry  message from a p p l i c a t i o n  connect ion  
number 0. You can a l s o  use NETGETF t o  f e t c h  
synchronous supe rv i so ry  messages and d a t a  message 
b locks  from a p p l i c a t i o n  connect ion  numbers o t h e r  
t han  0. Synchronous supe rv i so ry  messages and d a t a  

I 
message b locks  a r e  never queued on l o g i c a l  con- 
n e c t i o n  0. 



Figure 5-9. NETGETF Statement Text Area Address Array 1 

I Figures  5-10 and 5-11, which i l l u s t r a t e  FORTRAN 5 which i n i t i a l l y  c o n t a i n  b l anks  (DATA s t a t e m e n t s ) .  
and FORTRAN Extended 4  fo rma t s ,  each c o n t a i n  The t e x t  a r e a  a d d r e s s  a r r a y  (TAA), c o n t a i n s  12 
examples of NETGETF use.  The program uses  t he  f i r s t  corresponding words;  each  word c o n t a i n s  t h e  r e l a t i v e  
NETGETF c a l l  t o  f e t c h  a  b lock con ta in ing  an e n t i r e  a d d r e s s  of a  t e x t  a r e a ,  ob t a ined  w i t h  t h e  LOCF 
sc reen  of d a t a ,  which AIP f ragments  i n t o  12 t e x t  func t ion .  Although t h e  a r r a y  TAA h a s  a  dimension 
a r e a s  con ta in ing  one 60-character  phys i ca l  l i n e  of 24, on ly  t h e  f i r s t  12 e n t r i e s  a r e  expected  t o  be 
each. The a p p l i c a t i o n  c h a r a c t e r  t ype  chosen f o r  used; t h e r e f o r e ,  a  va lue  of 12 i s  a s s igned  t o  NA i n  
input  from t h e  l o g i c a l  connect ion  is  4. The pro- i t s  DATA s t a t emen t .  Only t h e  f i r s t  assignment 
gram con t inues  t o  f e t c h  f u l l  s c r e e n  b u f f e r s  o f  d a t a  s t a t emen t  c o n s t r u c t i n g  TAA i s  shown; because each 
u n t i l  a  n u l l  block i s  encountered by t h e  t e s t  o f  t e x t  a r e a  w i l l  c o n t a i n  s i x  words of t e n  6-bi t  char- 
ABHABT. The t e x t  a r e a s  used a r e  12 s e p a r a t e l y  a c t e r s  each ,  a  s i z e  of 6  is  dec l a red  i n  each TAA 
addressed 6-word a r r a y s  (LINE1 through LINElZ), e n t r y .  

60499500 P 

CALL NETGETFC acn,ha,na,taa) 

acn A n i n p u t p a r a m e t e r , s p e c i f y i n g t h e a p p l i c a t i o n c o n n e c t i o n n u n b e r o f t h e l o g i c a l c o n n e c t i o n  
from which a message b lock i s  requested. This parameter can have the values: 

0 Transfer one asynchronous supervisory message. 

minacn ( Transfer one data b lock or synchronous supervisory message from the  l o g i c a l  
acn ( maxacn connection w i th  the ind icated acn. 

ha A re tu rn  parameter; as input  t o  the ca l l ,  ha i s  the symbolic address o f  the a p p l i c a t i o n  
program's header area. The header area always contains an updated app l i ca t ion  b lock  header 
a f t e r  r e t u r n  from the c a l l .  

n a An input parameter, spec i f y ing  the nunber o f  fragments the message b lock should be d iv ided  
in to.  The nunber used should be the same as the nunber o f  c e n t r a l  memory uord e n t r i e s  i n  the  
t e x t  area address a r ray  i d e n t i f i e d  by the taa parameter; i f  na i s  greater  than the length o f  
the tex t  area address array, the b lock t rans fe r  r e s u l t i n g  from the NETGETF c a l l  might overwr i te  
a p o r t i o n  o f  the program. Parameter na can have values I ( na ( 40. 

taa An input parameter, speci fy ing the symbolic address o f  the f i r s t  uord o f  the one-dimensional 
ar ray d e f i n i n g  the a p p l i c a t i o n  program's t e x t  areas. The array i d e n t i f i e d  by taa has the 
format shown i n  f i g u r e  5-9. 

1 

Figure 5-8. NETGETF Statement FORTRAN C a l l  Format 

59 39 30 18 0 

taa 1 

I 
unused unused size, I 

I 

I 

addressl 

taana 

t a a l  The symbolic address o f  the beginning o f  the a r ray  used i n  the NETGETF c a l l .  

s i  rei The length i n  central'memory words o f  b lock fragment i. This f i e l d  can conta in the values 
I ( s i z e i  < 63. The sum o f  a l l  na values f o r  s i z e i  def ines the s i ze  i n  c e n t r a l  memory 
words o f  t l ie la rges t  b lock the c a l l  can t ransfer ;  t h i s  sun i s  the  equiva lent  o f  the tlmax 
parameter i n  the NETGET statement. The sun o f  a l l  na values f o r  size can be 0, but t h i s  
r e s u l t s  i n  an input-block-undel iverable condit ion; tha t  is, an a p p l i c a t i o n  b lock header i s  
re turned u i t h  a set i b u  f i e ld ,  even when an empty b lock  o f  a p p l i c a t i o n  b lock  type 2 i s  
queued (a block w i t h  a t i c  va lue o f  0). 

address; The r e l a t i v e  nuneric address o f  the f i r s t  uord o f  the  app l i ca t ion  program t e x t  area t o  
receive block fragment i. The t e x t  area addresses g iven i n  t h i s  f i e l d  need not be f o r  
contiguous c e n t r a l  memory areas. 

address,, unused 
* 

sizena unused 



DIMENSION LlNE l (6 ) .  . . . ,LINE24(6) 
INTEGER HA,TAA(24),0VRFLNA,TERM(20) 
DATA NA/12/,HA/O/,LINE1/6"L" "1, . . . ,LINE24/6"LN "1 

TAA(l)=SHI FT(6,30).0R.LOCF(LINEl) 

NACN=TERM(IACN) 
1 CALL NETGETF(NACN,HA,NA,TAA) 

IF(NFETCH(HA,L"ABHABT").EQ.O) GO TO 2 
IF(NFETCH(HA,L"ABHIBU").EQ.~) GO TO 5 

6 CONTINUE 

GO TO 1 
5 OVRF LNA=NFETCH(HA, L"ABHTLC")/~O.O 

ATEMP=NFETCH(HA,L"ABHTLC")/~O.O 
IF(ATEMP.NE.OVRFLNA)OVRFLNA=OVRFLNA + 1 
IF(OVRFLNA.GT.24) GO TO 9 
CALL NETGETF(NACN,HA,OVRFLNA,TAA) 
GO TO 6 

2 CONTINUE 

9 STOP 

I Figure 5-10. NETGETF Statement 
FORTRAN 5 Examples 

DIMENSION LlNE l ( 6 ) .  . . . ,LINE24(6) 
INTEGER HA,TAA(24),0VRFLNA,TERM(20) 
DATA NA/12/,HA/O/,LINE1/6*1 L 1, . . . ,LINE24/6+1 L / 

TAA(l)=SHIFT(6,30).0R.LOCF(LINEl) 

NACN=TERM(IACN) 
1 CALL NETGETF(NACN,HA,NA,TAA) 

IF(NFETCH(HA,GLABHABT).EQ.O) GO TO 2 
IF(NFETCH(HA.6LABHlBU).EQ.l) GO TO 5 

6 CONTINUE 

GO TO 1 
5 OVRF LNA=NFETCH(HA,6LABHTLC)/6.0 

ATEMP=NFETCH(HA,6LABHTLC)/60.0 
IF(ATEMP.NE.OVRF LNA)OVRFLNA=OVRFLNA + 1 
IF(OVRFLNA.GT.24) GO TO 9 
CALL NETGETF(NACN,HA,OVRFLNA,TAA) 
GO TO 6 

2 CONTINUE 

9 STOP 

I Figure 5-11. NETGETF Statement FORTRAN 
Extended 4 Examples 

The second NETGETF c a l l  r ecove r s  a  block n o t  
d e l i v e r e d  by t h e  o r i g i n a l  c a l l  because t h e  block was - 4' 

l a r g e r  than expected. This  cond i t ion  i s  d e t e c t e d  
by t h e  t e s t  of ABHIBU, a s  r e tu rned  by t h e  f i r s t  
NETGETF c a l l .  The second c a l l  i s  i s sued  w i t h  more 
of t h e  t e x t  a r e a  addres s  a r r a y  s p e c i f i e d ,  so  t h a t  d 

a l l  24 t e x t  a r e a s  p o t e n t i a l l y  can be used. 

Outputing From Single Buffer (NETPUT) I 
Each NETPUT c a l l  r eques t s  AIP t o  form a  message 
block from t h e  informat ion loca ted  i n  t h e  app l i ca -  
t i o n  program's block header and t e x t  a r e a s .  The 
c a l l i n g  a p p l i c a t i o n  program must c o n s t r u c t  a  com- 
p l e t e  message block header ,  a s  desc r ibed  i n  s e c t i o n  
2. The t e x t  p o r t i o n  of t h e  message block can be 
e i t h e r  a  d a t a  b lock ,  a s  desc r ibed  i n  s e c t i o n  2 ,  o r  
a  supe rv i so ry  message block,  a s  desc r ibed  i n  s e c t i o n  
3. The block formed by AIP is  s e n t  t o  t h e  l o g i c a l  
connect ion s p e c i f i e d  i n  the  b lock header .  The 
NETPUT s ta tement  has  the  format shown i n  f i g u r e  
5-12. 

CALL NETPUT (ha,ta) 

ha An input parameter, specifying the 
symbolic address o f  the appl icat ion 
program's block header area. The block 
header area must contain a v a l i d  block 
header word. 

t a An input parameter, specifying the 
symbolic address o f  the appl icat ion 
program's t e x t  area. The tex t  area must 
contain a v a l i d  data message or 
supervisory message block, cor rec t ly  
described by the contents o f  the block 
header area. 

Figure 5-12. NETPUT Statement 
FORTRAN Ca l l  Format 

I 

To reduce d a t a  t r a n s f e r  overhead, downline d a t a  is  
sometimes bu f fe red  by AIP wi th in  t h e  a p p l i c a t i o n  
program's f i e l d  l eng th .  Completion of a  NETPUT 
c a l l  t h e r e f o r e  does  not  n e c e s s a r i l y  mean t h a t  t he  
downline d a t a  has  been t r a n s f e r r e d  t o  the  network. 

-i 

When an a p p l i c a t i o n  program i s  not  ope ra t ing  i n  
p a r a l l e l  mode, r e t u r n  from a  NETPUT c a l l  is  equiva- 
l e n t  t o  completion of t h e  c a l l ,  and the  a p p l i c a t i o n  
program can r euse  the  header a r e a  and t e x t  a r e a  
s p e c i f i e d  i n  t h e  c a l l  immediately. When an a p p l i -  
c a t i o n  program is  ope ra t ing  i n  p a r a l l e l  mode, r e t u r n  
from t h e  c a l l  is  no t  equ iva len t  t o  completion of t h e  
c a l l .  Completion of t h e  c a l l  must be determined 
through the  supe rv i so ry  s t a t u s  word b i t s .  I f  com- 
p l e t i o n  is  no t  d e t e c t e d  when these  b i t s  a r e  checked, 
completion must be forced through c a l l s  t o  NETCHEK. 
The header a r e a  and t e x t  a r e a  cannot be reused 
s a f e l y  u n t i l  completion occurs .  Otherwise,  AIP 
might t r a n s f e r  informat ion on t h e  wrong connect ion 
o r  d a t a  o t h e r  than what the  a p p l i c a t i o n  intended t o  
t r a n s f e r  a s  p a r t  of t h e  block. 



Actua l  t r a n s f e r  of downline d a t a  occu r s  any t ime t h e  
a p p l i c a t i o n  program makes a n  AIP c a l l  t h a t  r e q u i r e s  
a c c e s s  t o  t h e  network so f tware ' s  d a t a  s t r u c t u r e s .  
Any NETGET o r  NETGETF c a l l  c auses  downline t r a n s f e r s  
when t h e  c a l l  i s  no t  made on connect ion  number 0. 
Any NETWAIT c a l l  w i t h  a f l a g  v a l u e  of one causes  
downline t r a n s f e r s .  A NETGETL o r  NETGTFL c a l l  
causes  downline t r a n s f e r s  when t h e  c a l l  i s  no t  made 
on l i s t  n m b e r  0 .  Other AIP c a l l s  do n o t  necessar-  
i l y  cause immediate downline t r a n s f e r s  , and downline 
d a t a  bu f f e red  by AIP may remain u n t r a n s f e r r e d  i f  t h e  
a p p l i c a t i o n  program i s  swapped o u t  by t h e  o p e r a t i n g  I system. Downline d a t a  bu f f e red  by AIP might a l s o  
remain u n t r a n s f e r r e d  i f  t h e  a p p l i c a t i o n  program 
schedu le s  i t s  own c e n t r a l  processor  usage w i t h  t h e  

I 
COMPASS macro RECALL, i n s t e a d  of us ing c a l l s  t o  
NETWAIT. To f o r c e  t h e  t r a n s f e r  of downline d a t a  
bu f f e red  i n  AIP, c a l l  NETCHEK. (See Work l i s t  Proc- 
e s s i n g  i n  s e c t i o n  4 . )  

I You can use NETPUT t o  send asynchronous supe rv i so ry  
messages t o  a p p l i c a t i o n  connec t ion  number 0. You 
can a l s o  use NETPUT t o  send synchronous supe rv i so ry  
messages and d a t a  message b locks  t o  a p p l i c a t i o n  
connect ion  numbers o t h e r  t han  0. Synchronous 
supe rv i so ry  messages and d a t a  message b locks  a r e  
never s e n t  on l o g i c a l  connec t ion  0. 

I Figures  5-13 and 5-14, which i l l u s t r a t e  FORTRAN 5 
and FORTRAN Extended 4 formats  r e s p e c t i v e l y ,  c o n t a i n  
an example of NETPUT use. The program has f e t ched  
an  asynchronous supe rv i so ry  message and determined 
t h a t  t h e  message is a connect ion  r eques t  from a 

I console .  The header  a r e a  c o n t a i n s  t h e  connect ion-  
r eques t  b lock header .  Because asynchronous super-  
v i s o r y  messages use  an  a p p l i c a t i o n  c h a r a c t e r  t ype  
of one, t h e  connection-accepted message being 
c r e a t e d  i n  t he  example r e q u i r e s  t h e  f i r s t  NSTORE 
c a l l  t o  p l a c e  a 1 i n  t h e  t l c  f i e l d .  The response  
message i s  only  one c e n t r a l  memory word, viewed a s  
a s i n g l e  c h a r a c t e r .  The next  f o u r  l i n e s  of code 
modify the  f i r s t  word of t h e  connect ion-reques t  
message,  conta ined i n  t e x t  a r e a  TA. F i r s t ,  t h e  
NSTORE c a l l  s e t s  t h e  response  b i t  (RB). Next, t h e  
NSTORE c a l l  p l a c e s  a l i s t  number i n  t he  connect ion-  
accepted  message,  fo l lowed by an  a p p l i c a t i o n  char- 
a c t e r  type  of 4. S i x - b i t  d i s p l a y  code c h a r a c t e r s  
a r e  t o  be used f o r  i n p u t  from t h i s  connect ion ,  an  
o p t i o n  t h a t  i s  l e g a l  f o r  conso le s  because they use  
the  i n t e r a c t i v e  v i r t u a l  t e rmina l  i n t e r f a c e .  
F i n a l l y ,  t h e  NETPUT c a l l  sends  t h e  completed mes- 
sage  on a p p l i c a t i o n  connect ion  number 0. The 
incoming block header  a l r e a d y  con ta ined  t h i s  number, 
s o  t h e  program d i d  not  need t o  supply  it whi le  con- 
s t r u c t i n g  t h e  outgoing block header .  

CALL NSTORE (HA,L"ABHTLC",l) 
CALL NSTORE (TA(1) ,2LRB,1) 
CALL NSTORE(TA(1) ,L"CONALN",TERM(I ,811 
CALL NSTORE (TA(1) ,L1'CONACT",4) 
CALL NETPUT (HA,TA) 

a 

I Figure  5-13. NETWT Statement 
FORTRAN 5 E x a m ~ t e  

CALL NSTORE (HA,6LABHTLC,I 
CALL NSTORE (TA(1) ,ZLRB,I) 
CALL NSTORE (TA(1) ,6LCONALN,TERM(I ,8) 
CALL NSTORE(TA(1) ,6LCONACT,4) 
CALL NETPUT (HA,TA) 

Figure  5-14. NETPUT Statement FORTRAN 
Extended 4 E x a m ~ t e  

I 

Outputing From Fragmented Buffer Array (NETPUTF) 1 
Each NETPUTF c a l l  r e q u e s t s  AIP t o  form a message 
b lock from t h e  in fo rma t ion  l o c a t e d  i n  t h e  app l i ca -  
t i o n  program's b lock header  and s c a t t e r e d  t e x t  
a r e a s .  The c a l l i n g  a p p l i c a t i o n  program must con- 
s t r u c t  a complete message b lock heade r ,  a s  desc r ibed  
i n  s e c t i o n  2.  The t e x t  p o r t i o n  of t h e  message b lock  
can be e i t h e r  a d a t a  b lock ,  a s  desc r ibed  i n  s e c t i o n  
2 ,  o r  a supe rv i so ry  message b lock ,  a s  desc r ibed  i n  
s e c t i o n  3. The block formed by AIP i s  s e n t  t o  t h e  
l o g i c a l  connect ion  s ~ e c i f i e d  i n  t h e  b lock header .  

I 
  he NETPUTF s t a t emen t ' ha s  t h e  format shown i n  f i g u r e  
5-15. I 

CALL NETPUTF(ha,na,taa) 

ha An input parameter,  s p e c i f y i n g  t h e  
symbolic add res s  o f  t h e  a p p l i c a t i o n  
program's block header a r ea .  The b lock 
header a r e a  must con ta in  a v a l i d  block 
header word. 

na An input parameter,  s p e c i f y i n g  t h e  nunber 
of fragments t h e  message block i s  d iv ided  
in to .  The number used should be t h e  same 
a s  t h e  nunber o f  c e n t r a l  memory word 
e n t r i e s  i n  t h e  t e x t  a r e a  add res s  a r r a y  
i d e n t i f i e d  by t h e  t a a  parameter;  i f  na i s  
g r e a t e r  than t h e  length  o f  t h e  t e x t  a r e a  
add res s  ar ray ,  t h e  block t r a n s f e r r e d  by 
t h e  NETWTF c a l l  might con ta in  meaningless 
informat ion appended t o  t h e  l a s t  
meaningful fragment.  Parameter na can 
have t h e  v a l u e s  1 ( na ( 40. 

t a a  An input  parameter,  s p e c i f y i n g  t h e  
symbolic add res s  o f  t h e  f i r s t  word of t h e  
one-dimensional a r r a y  d e f i n i n g  t h e  
a p p l i c a t i o n  program's t e x t  a reas .  The 
a r r a y  i d e n t i f i e d  by t a a  has t h e  format 
shown in f i g u r e  5-16. 

Figure  5-15. NETWTF Statement 
FORTRAN Ca l l  Format 

You can use NETPUTF t o  send asynchronous supe rv i so ry  
messages t o  a p p l i c a t i o n  connect ion  number 0. you I 
can a l s o  use  NZTPUTF t o  send synchronous supe rv i so ry  
messages and d a t a  message b locks  t o  a p p l i c a t i o n  
connec t ion  numbers o t h e r  than 0. Synchronous 
supe rv i so ry  messages and d a t a  message b locks  a r e  
never  s e n t  on l o g i c a l  connec t ion  0. 



( NAM assembles t he  t e x t  p o r t i o n  of t he  b lock t r ans -  
f e r r e d  by t h e  c a l l  from s e p a r a t e l y  addressed t e x t  
a r e a s  s c a t t e r e d  through the  a p p l i c a t i o n  program's 
f i e l d  l eng th .  The add res ses  and' s i z e s  of t h e s e  
t e x t  a r e a s  a r e  supp l i ed  t o  AIP through a  t e x t  a r e a  
add res s  a r r a y  s p e c i f i e d  i n  t he  NETPUTF c a l l .  (See 

I f i g u r e  5-16.) The t o t a l  s i z e  of a l l  of t he  t e x t  
a r e a s  i d e n t i f i e d  in  the  t e x t  a r e a  a r r a y  should be  
g r e a t e r  than o r  equa l  t o  t h e  c e n t r a l  memory word 
equ iva l en t  of t h e  number of c h a r a c t e r s  s p e c i f i e d  i n  
t he  block header.  I f  the  block header  d e c l a r e s  t h e  
block t o  con ta in  fewer c e n t r a l  memory words than 
a l l  t he  t e x t  a r e a s  c o n t a i n ,  t he  p o r t i o n  of t h e  t e x t  
a r e a s  beyond the  s i z e  dec l a red  i n  t h e  b lock header 
w i l l  not be inc luded i n  t he  t r a n s f e r r e d  block. 

To reduce d a t a  t r a n s f e r  overhead, downline d a t a  is  
sometimes bu f fe red  by AIP w i t h i n  t h e  a p p l i c a t i o n  
program's f i e l d  l eng th .  Completion of a  NETPUTF 
c a l l  t h e r e f o r e  does n o t  n e c e s s a r i l y  mean t h a t  t he  
downline d a t a  has  been t r a n s f e r r e d  t o  t h e  network. 

When an a p p l i c a t i o n  program is  not  o p e r a t i n g  i n  
p a r a l l e l  mode, r e t u r n  from a  NETPUTF c a l l  i s  equiv- 
a l e n t  t o  completion of t h e  c a l l ,  and t h e  a p p l i c a t i o n  
program can reuse  t h e  header a r e a  and t e x t  a r e a s  
s p e c i f i e d  in  t he  c a l l  immediately.  When an a p p l i -  
c a t i o n  program is  o p e r a t i n g  i n  p a r a l l e l  mode, r e t u r n  
from the  c a l l  i s  not  e q u i v a l e n t  t o  complet ion  o f  t h e  
c a l l .  Completion of t h e  c a l l  must be ae termined 
through the  supe rv i so ry  s t a t u s  word b i t s .  I f  com- 
p l e t i o n  i s  not  d e t e c t e d  when these  b i t s  a r e  checked, 
completion must be fo rced  through c a l l s  t o  NETCHEK. 
The header a r e a  and t e x t  a r e a s  cannot  be reused 
s a f e l y  u n t i l  complet ion  occurs .  Otherwise ,  AIP 
might t r a n s f e r  i n fo rma t ion  on t h e  wrong connect ion  
o r  d a t a  o t h e r  than what t h e  a p p l i c a t i o n  in tended t o  
t r a n s f e r  a s  p a r t  of t h e  block. 

Actual  t r a n s f e r  of downline d a t a  occu r s  any t ime t h e  
a p p l i c a t i o n  program makes an  AIP c a l l  t h a t  r e q u i r e s  
a c c e s s  t o  t h e  network so f tware ' s  d a t a  s t r u c t u r e s .  
Any NETGET o r  NETGETF c a l l  causes  downline t r a n s f e r s  
when t h e  c a l l  i s  no t  made on connec t ion  number 0. 
Any NETWAIT c a l l  w i th  a  f l a g  va lue  of one causes  
downline t r a n s f e r s .  A NETGETL o r  NETGTFL c a l l  
causes  downline t r a n s f e r s  when t h e  c a l l  i s  no t  made 
on l i s t  number 0. Other AIP c a l l s  do no t  necessar-  
i l y  cause  immediate downline t r a n s f e r s ,  and down1 i n e  
d a t a  bu f f e red  by AIP might remain u n t r a n s f e r r e d  i f  
t h e  a p p l i c a t i o n  program i s  swapped ou t  by t h e  
o p e r a t i n g  system. Downline d a t a  bu f f e red  by AIP 
might a l s o  remain u n t r a n s f e r r e d  i f  t h e  a p p l i c a t i o n  
program schedu le s  i t s  own c e n t r a l  p roces so r  usage 
wi th  t h e  COMPASS macro RECALL, i n s t e a d  of u s ing  
c a l l s  t o  NE'IWAIT. To f o r c e  t h e  t r a n s f e r  of downline 
d a t a  bu f f e red  i n  AIP, c a l l  NETCHEK. (See  Workl is t  
Process ing i n  s e c t i o n  4 . )  

F igu res  5-17 and 5-18, which i l l u s t r a t e  FORTRAN 5 
and FORTRAN Extended 4  fo rma t s ,  r e s p e c t i v e l y ,  con- 
t a i n  an  example of NETPUTF use. The program sends  
a  b lock c o n t a i n i n g  an  e n t i r e  s c reen  of d a t a  t o  an  
i n t e r a c t i v e  console .  AIP assembles  t h e  b lock from 
t e x t  a r e a s  c o n t a i n i n g  one l o g i c a l  (and p h y s i c a l )  
l i n e  each. The a p p l i c a t i o n  c h a r a c t e r  type  used f o r  
t h e  'b lock is  4. The program u s e s  12 t e x t  a r e a s  of 
s e p a r a t e l y  addressed 6-word a r r a y s  (OLINE1 through 
OLINElZ), c o n t a i n i n g  6-bi t  d i s p l a y  code c h a r a c t e r s  
and 12-bi t  z e r o  b y t e  t e r m i n a t o r s  (DATA s t a t e m e n t s ) .  
The t e x t  a r e a  a d d r e s s  a r r a y ,  OTAA, c o n t a i n s  12 cor- 
responding words; each  word c o n t a i n s  t h e  r e l a t i v e  
a d d r e s s  of a  t e x t  a r e a ,  ob t a ined  w i t h  t h e  LOCF 
func t ion .  Because t h e  a r r a y  OTAA h a s  a  dimension 
of 12, a  va lue  of 12 i s  a s s igned  t o  ONA i n  i t s  DATA 
s t a t emen t .  Only t h e  f i r s t  ass ignment  s ta tement  
c o n s t r u c t i n g  OTAA i s  shown. Because each t e x t  a r e a  
c o n t a i n s  s i x  words of t e n  6 -b i t  c h a r a c t e r s  each,  a  
s i z e  of 6 is  dec l a red  i n  each OTAA e n t r y .  

I F i g u r e  5-16. NETPUTF Statement Text Area Address Array 
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taa unused sizet 

taana 

unused 

t a a l  The symbolic address o f  t h e  beginning o f  t h e  a r r a y  used i n  t h e  NETPUTF c a l l .  

s i  zei The length  i n  c e n t r a l  memory words o f  b lock fragment i. T h i s  f i e l d  can c o n t a i n  t h e  va lues 
1 ( s i z e i  < 63. The sun o f  a l l  na va lues f o r  size;  d e f i n e s  t h e  s i z e  i n  c e n t r a l  memory 
words o f  t T e  b lock t o  t ransfer ;  t h i s  sun must be  l e s s  than or equal  t o  410 c e n t r a l  memory 
words. 

address; The nuneric r e l a t i v e  address o f  t h e  f i r s t  word o f  t h e  a p p l i c a t i o n  program t e x t  area  
conta in ing b lock fragment i. The t e x t  area addresses g i v e n  i n  t h i s  f i e l d  need not be f o r  
contiguous c e n t r a l  memory areas.  

address, 

unused sizena unused addressna 



DIMENSION OLINEl(6). . . . ,OLINE12(6) 
INTEGER HA, OTAA(12), ONA, TERM(20) 
DATA ONA/12/,HA/O/,OLINElI"ABCDEFGHIJ", . . . , ~"12345678"/, . . . , 

1DATA OLlNE12/"ABCDEFGHIJ", . . . , ~ "12345678~1  

OTAA(l)=SHIFT(6,30).OR.LOCF(OLINEl) 

CALL NSTOREWA, L~ABHABT", 2) 
CALL NSTORE(HA, L"ABHADR", TERM(IACN)) 
CALL NSTORE(HA, L"ABHABN", 1) 
CALL NSTORE(HA, L"ABHACT", 4) 
CALL NSTORE(HA, L"ABHNFEM, 1) 
CALL NSTORE(HA, L~ABHTLC", 720) 
CALL NETPUTF(HA, ONA, OTAA) 

Figure 5-17. NETPUTF Statement FORTRAN 5 Example I 

DIMENSION OLINEl(6), . . . ,OLINE12(6) 
INTEGER HA, OTAA(121, ONA, TERM(20) 
DATA ONA/12/,HA/O/,OLlNE1/lOHABCDEFGHlJ, . . . ,8L12345678/, . . . , 

1DATA OLINE12/10HABCDEFGHIJ, . . . , 8L123456781 

OTAA(l)=SHIFT(6,30).0R.LOCF(OLINEl) 

CALL NSTOREIHA, 6LABHABT.2) 
CALL NSTORE(HA, GLABHADR, TERM(IACN)) 
CALL NSTORE(HA, GLABHABN, 1) 
CALL NSTORE(HA, GLABHACT, 4) 
CALL NSTORE(HA, GLABHNFE, 1) 
CALL NSTORE(HA, GLABHTLC, 720) 
CALL NETPUTF(HA, ONA, OTAA) 

- 
Figure 5-18. NETPUTF Statement FORTRAN Extended 4 Example 

CONNECTIONS ON LISTS 

I The two o p t i o n s  f o r  i npu t  from connect ions  on l i s ts  
a r e  a s  fo l lows :  

Fetch  inpu t  t o  a  s i n g l e ,  u n i f i e d  b u f f e r  (NETGETL 
s t a t emen t )  

Fetch  inpu t  t o  an a r r a y  of b u f f e r s  (NETGTFL 
s t a t emen t )  

I lnputing to Single Buffer (NETGETL) 

Each NETGETL c a l l  causes  NAY t o  s e l e c t  (on a  r o t a t -  
ing  b a s i s )  one of t h e  l o g i c a l  connect ions  from a  
s p e c i f i e d  l i s t .  NAM only chooses a  connect ion  t h a t  

I 
has message blocks queued and t h a t  has not been 
turned o f f  by a  LST/OFF/R supe rv i so ry  message. One 
message block i s  t r a n s f e r r e d  from t h e  NIP queue of 
the  s e l e c t e d  connect ion  f o r  each c a l l  t o  NETGETL. 
The NETGETL c a l l  p l aces  t h e  block header  i n  t h e  

a p p l i c a t i o n  program's header  a r e a  and the  message 
body i n  t h e  a p p l i c a t i o n ' s  t e x t  a r e a .  F igu re  5-19 
shows t h e  format of t h e  NETGETL s t a t emen t .  

Each NETGETL s t a t emen t  causes  t h e  connec t ion  l i s t  
t o  be scanned only  once. Scanning begins  w i th  t h e  
connect ion  immediately fo l lowing t h e  connect ion  
from which a  block was p rev ious ly  t r a n s f e r r e d .  The 
f i r s t  connect ion  on t h e  l i s t  i s  examined a f t e r  t h e  
l a s t  one on t h e  l i s t .  Scanning ends when a  connec- 
t i o n  wi th  a  queued inpu t  block i s  found. I f  no 
connect ion  has  a  queued inpu t  b lock ,  scanning ends 
wi th  t he  connec t ion  preceding the  one a t  which 
scanning s t a r t e d .  

I f  d a t a  o r  supe rv i so ry  message b locks  a r e  not  
a v a i l a b l e  from any connect ion  on the  l i s t ,  a  n u l l  
b lock is  r e tu rned .  A header  word wi th  an app l i ca -  
t i o n  block type  of ze ro  i s  placed i n  t h e  header 
a r e a ,  and t h e  t e x t  a r e a  i s  unchanged from i t s  con- 
t e n t  a f t e r  t h e  l a s t  block was ob ta ined .  Null blocks 
a r e  not  r e tu rned  from each connect ion .  



The a p p l i c a t i o n  program i n d i c a t e s  t h e  s i z e  o f  its 
b u f f e r  i n  each NETGETL c a l l .  I f  a  message b lock 
l a r g e r  than t h i s  s i z e  is a v a i l a b l e  f o r  t r a n s f e r ,  

I t he  message block remains queued, u n l e s s  message 
t r u n c a t i o n  has  been reques ted .  AIP cop ie s  t h e  
header  word of t h e  b lock i n t o  t h e  a p p l i c a t i o n  pro- 
gram's block header a r e a ,  s e t s  t h e  i b u  b i t  of t h e  
header t o  one t o  i n d i c a t e  t h e  c o n d i t i o n ,  and p l a c e s  
t he  a c t u a l  l e n g t h  of t he  queued block i n  t h e  t l c  
f i e l d  of  the  header.  The a p p l i c a t i o n  program's t e x t  
a r e a  i s  unchanged from what i t  conta ined a f t e r  any 
previous  t r a n s f e r .  To o b t a i n  t h e  s t i l l -queued  
block,  t he  program must i s s u e  a  s e p a r a t e  NETGET 
c a l l ,  i n d i c a t i n g  a  b u f f e r  s i z e  s u f f i c i e n t  t o  accom- 

I modate the  queued block,  o r  i t  may r eques t  a  t run-  
ca t ed  message us ing the  DC/TRU/R asynchronous 
supe rv i so ry  message ( see  s e c t i o n  3 ) .  The connec t ion  
p o i n t e r  w i th in  t h e  l i s t  i s  incremented r e g a r d l e s s  
of whether a  t r a n s f e r  occu r s ,  so  the  same connect ion  
i s  not involved i n  a  second NETGETL c a l l .  

I 

I f  t he  a p p l i c a t i o n  program's t e x t  a r e a  i s  l a r g e r  
than the  block t r a n s f e r r e d  by t h e  NETGETL c a l l ,  t h e  
p o r t i o n  of t h e  t e x t  a r ea  a f t e r  t he  l a s t  word used 
f o r  t he  block remains unchanged from what it con- 
t a ined  a f t e r  any previous  t r a n s f e r .  I f  t h e  t r a n s -  
f e r r e d  block does not completely f i l l  t h e  l a s t  word 
used f o r  i t ,  a l l  c h a r a c t e r  p o s i t i o n s  i n  t he  l a s t  

CALL NETGETL(aln,ha,ta,t lmax) 

a l n  An input parameter,  s p e c i f y i n g  t h e  nunber of  t h e  connect ion  L i s t  t o  be scanned f o r  a  queued 
block. This  parameter can have t h e  va lues :  

0 Obtain  a l l  asynchronous supe rv i so ry  messages queued on a p p l i c a t i o n  connect ion  
number 0 f i r s t ,  then any d a t a  or synchronous supe rv i so ry  message b locks  queued 
on o t h e r  connect ions  on l i s t  zero.  

1 < a l n  ( 63  Obta in  one d a t a  or synchronous supe rv i so ry  message block from one connect ion  - 
on t h e  ind ica t ed  L i s t .  

ha A r e t u r n  parameter;  a s  input t o  t h e  c a l l ,  t h e  symbolic add res s  of t h e  a p p l i c a t i o n  program's 
block header area .  The header a r e a  always con ta ins  an updated a p p l i c a t i o n  block header uord 
a f t e r  r e t u r n  from t h e  c a l l .  

t  a  A r e t u r n  parameter;  a s  input  t o  t h e  c a l l ,  t h e  symbolic add res s  of t h e  f i r s t  word of t h e  b u f f e r  
a r r ay  c o n s t i t u t i n g  t h e  t e x t  a r ea  f o r  t h e  a p p l i c a t i o n  program. On r e t u r n  from t h e  c a l l ,  t h e  t e x t  
a r ea  c o n t a i n s  t h e  reques ted  block i f  a  block was a v a i l a b l e  and t h e  t e x t  a r e a  was l a r g e  enough. 
The t e x t  a r ea  i d e n t i f i e d  by t a  should be a t  l e a s t  tlmax words long. 

tlmax An input parameter,  s p e c i f y i n g  t h e  maximum leng th  in  c e n t r a l  memory words of a  b lock t h e  
a p p l i c a t i o n  program can accept .  The v a l u e  dec l a red  f o r  tlmax should be  l e s s  than o r  equal  t o  
t h e  Length of  t h e  t e x t  a r e a  i d e n t i f i e d  in  t h e  same c a l l ;  i f  tlmax i s  g r e a t e r  than t h e  length  of 
t he  t e x t  a rea ,  t h e  block t r a n s f e r  r e s u l t i n g  from t h e  NETGETL c a l l  might ove rwr i t e  a  p o r t i o n  of 
t h e  program. The maximm va lue  needed f o r  tlmax i s  a  func t ion  of t h e  b lock s i z e  used by t h e  
connection f o r  input t o  t h e  program and o f  t h e  a p p l i c a t i o n  c h a r a c t e r  t ype  t h e  program has 
s p e c i f i e d  f o r  input from t h e  connect ion .  The fo l lowing ranges  a r e  v a l i d :  

ac t= l  I  ( t lmax 5 410 f o r  60-bit  (one per word) t r a n s p a r e n t  c h a r a c t e r s  

ac t=2 I ( tlmax ( 273 f o r  8 -b i t  (7.5 pe r  uord) ASCII c h a r a c t e r s  

a c t = 3  1  ( tlmax 5 410 f o r  8 -b i t  ( 5  per word) ASCII c h a r a c t e r s  

ac t=4  1 ( tlmax ( 2 0 5  f o r  6 - b i t  (10 per  word) d i s p l a y  code c h a r a c t e r s  

word used a r e  a l t e r e d  by t h e  t r a n s f e r .  Only t h e  
l e f t m o s t  c h a r a c t e r  p o s i t i o n s  of t h e  l a s t  word 
inc luded i n  t h e  b lock header  word t l c  f i e l d  va lue  
c o n t a i n  meaningful d a t a .  

I 
A tlmax v a l u e  of Q can be  l e g a l l y  d e c l a r e d  bu t  r e s u l t s  i n  an input -b lock-undel i~erable  
cond i t i on ;  t h a t  i s ,  an a p p l i c a t i o n  block header i s  r e tu rned  with an ibu  va lue  of 1, even when an 
empty block o f  a p p l i c a t i o n  block t y p e  2  i s  queued ( a  block with a t l c  va lue  of 0). 

- 
Figure  5-19. NETGETL Sta tement  FORTRAN C a l l  Format 

You can use  NETGETL t o  o b t a i n  an  asynchronous ) 
supe rv i so ry  message from a p p l i c a t i o n  connect ion  
number 0. Appl i ca t ion  connect ion  number 0  i s  always 
p a r t  of a p p l i c a t i o n  l ist  number 0. When a  NETGETL 
c a l l  s p e c i f y i n g  inpu t  from l i s t  0 i s  i s sued ,  any 
asynchronous supe rv i so ry  messages queued f o r  t he  
program a r e  r e tu rned  be fo re  l i s t  scanning con t inues  
t o  o t h e r  connec t ion  numbers on l i s t  0. Synchronous 
supe rv i so ry  messages and d a t a  message b locks  on 
connect ion  numbers o t h e r  than ze ro  can a l s o  be 
obta ined when t h e i r  connect ion  numbers have been 
a s s igned  t o  l ist  0. 

Figures  5-20 and 5-21, which i l l u s t r a t e  FORTRAN 5 ) 
and FORTRAN Extended 4 fo rma t s ,  r e s p e c t i v e l y ,  con- 
t a i n  an  example of NETGETL s ta tement  use .  The 
program has  a s s igned  a l l  i n t e r a c t i v e  conso le s  t o  
l i s t  0  when a c c e p t i n g  connect ion  wi th  them (code 
n o t  shown). A NETGETL c a l l  i s  used t o  p e r i o d i c a l l y  
p o l l  l i s t  0  f o r  asynchronous supe rv i so ry  messages 
a f f e c t i n g  new o r  e x i s t i n g  connec t ions ,  and f o r  
i n t e r a c t i v e  i npu t  a f f e c t i n g  pas s ive  t e rmina l  con- 
n e c t i o n s .  The TLMAX va lue  of 10 i s  adequate  f o r  



both  supe rv i so ry  messages of a p p l i c a t i o n  c h a r a c t e r  
t ype  1 and 72-character  l o g i c a l  l i n e s  i n  ASCII 
( a p p l i c a t i o n  c h a r a c t e r  type  2)  from t h e  i n t e r a c t i v e  
consoles .  Each t ime l i s t  0  i s  po l l ed  by t h e  NETGETL 
c a l l ,  t h e  b lock  header  a r e a  HA i s  t e s t e d  t o  d e t e r -  
mine the  b lock type.  I f  a  n u l l  b lock (ABHABT of 0 )  
i s  found, p o l l i n g  ceases .  I f  a  b lock type  of 1 o r  
2  is  found, t he  block is  processed (code not  shown) 
and p o l l i n g  con t inues .  I f  a  supe rv i so ry  message 
(b lock type  of 3 )  i s  found, a  s u b r o u t i n e  c a l l e d  SMP 
is  en te red  t o  process  t h e  supe rv i so ry  message and 
p o l l i n g  o f  l ist  0 con t inues .  

The NETGET c a l l  r ecove r s  a  b lock n o t  d e l i v e r e d  by 
the  o r i g i n a l  c a l l  because  t h e  b lock was l a r g e r  than 
expected.  This c o n d i t i o n  is  d e t e c t e d  by t h e  t e s t  
of ABHIBU, a s  r e tu rned  by t h e  NETGETL c a l l .  The 
NETGET c a l l  is i s sued  wi th  more of t h e  t e x t  a r e a  
b u f f e r  a v a i l a b l e ;  O V T W  can be up t o  twice  TLMAX 
b e f o r e  t he  t e x t  a r e a  i s  complete ly  f i i l e d .  

1 lnputing to Fragmented Buffer Array (NETGTFL) 

Each NETGTFL c a l l  causes  NAM t o  s e l e c t  (on  a  r o t a t -  
ing b a s i s )  one of t h e  l o g i c a l  connec t ions  from a  
s p e c i f i e d  l i s t .  NAM on ly  chooses  a  connect ion  t h a t  
has message b locks  queued and has  not been tu rned  
o f f  by a  supe rv i so ry  message. One message b lock i s  
t r a n s f e r r e d  from t h e  NIP queue of t h e  s e l e c t e d  con- 
n e c t i o n  f o r  each c a l l  t o  NETGTFL; t h e  b lock header  
i s  placed i n  t h e  a p p l i c a t i o n  program's header a r e a  
and the  message body i s  placed i n  t h e  a p p l i c a t i o n ' s  

I t e x t  a r e a s .  F igu re  5-22 shows t h e  format of t h e  
NETGTFL s t a t emen t .  

Each NETGTFL s t a t emen t  causes  t h e  connec t ion  l i s t  
t o  be scanned only  once. Scanning begins  w i th  t h e  
connect ion  immediately fo l lowing  t h e  connec t ion  from 
which a  block was p rev ious ly  t r a n s f e r r e d .  The f i r s t  
connect ion  on t h e  l ist  i s  examined a f t e r  t h e  l a s t  
one on t h e  l i s t .  Scanning ends when a  connect ion  
wi th  a  queued inpu t  b lock is  found. I f  no connec- 
t i o n  has  a  queued i n p u t  b lock,  scanning ends w i t h  
t h e  connect ion  preceding t h e  one a t  which scanning 
s t a r t e d .  

The t e x t  a r e a s  used a r e  de f ined  f o r  AIP by t h e  t e x t  
a r e a  add res s  a r r a y  i d e n t i f i e d  i n  t h e  NETGTFL c a l l .  
This  t e x t  a r e a  add res s  a r r a y  has  t h e  format shown 

I i n  f i g u r e  5-23. 

The a p p l i c a t i o n  program i n d i c a t e s  t h e  t o t a l  s i z e  of 
i t s  t e x t  a r e a  b u f f e r s  i n  each NETGTFL c a l l  through 
f i e l d s  i n  t he  t e x t  a r e a  add res s  a r r a y .  I f  a  message 
block l a r g e r  than t h i s  t o t a l  s i z e  i s  queued from 
t h e  s p e c i f i e d  connec t ion ,  t h e  message b lock remains 

I queued, u n l e s s  t r u n c a t i o n  is  i n  e f f e c t .  (See 
s e c t i o n  3.) AIP c o p i e s  t h e  header word of t h e  b lock 
i n t o  t h e  a p p l i c a t i o n  program's header  a r e a ,  s e t s  
t he  i bu  b i t  of t h e  header t o  one t o  i n d i c a t e  t he  
c o n d i t i o n ,  and p l a c e s  t h e  a c t u a l  l e n g t h  of t h e  
queued block i n  t he  t l c  f i e l d  of t h e  header.  The 
a p p l i c a t i o n  program's t e x t  a r e a s  a r e  unchanged from 
what they conta ined a f t e r  any previous  t r a n s f e r .  
To ob ta in  t h e  s t i l l -queued  message b lock,  t h e  pro- 
gram must i s s u e  a  s e p a r a t e  NETGETF c a l l ,  i n d i c a t i n g  

I a  b u f f e r  s i z e  s u f f i c i e n t  t o  accommodate t he  queued 
block.  The program a l s o  can r eques t  d a t a  t r u n c a t i o n  
using the  DC/TRU/R asynchronous supe rv i so ry  message. 
(See s e c t i o n  3.) The connect ion  p o i n t e r  w i t h i n  t h e  
l i s t  i s  incremented r e g a r d l e s s  of whether a  t r a n s f e r  
occu r s ,  so  the  same connect ion  is  no t  involved i n  a  
second NETGTFL c a l l .  

INTEGER TA(20),HA, TLMAX. OVTLMAX 
DATA HA/O/, TA/20"0/, TLMAX/lO/ 

NALN=O 
1 CALL NETGETL(NALN,HA, TA, TLMAX) 

I F(NFETCH(HA,L"ABHABT").EQ.O) GO TO 5 
IF(NFETCH(HA,L"ABHABT").NE.3) GO TO 4 
CALL SMP(HA, TA, TLMAX) 
GO TO 1 

4 IF(NFETCH(HA,L"ABHIBU").EQ.I) GO TO 3 
2 CONTINUE 

GO TO 1 
3 OVTLMAX=NFETCH(HA,L"ABHTLC")/~.~ 

ATEMP=N FETCH(HA, L"ABHTLC")/7.5 
IF(ATEMP.NE.OVTLMAX)OVTLMAX=OVTLMAX + 1 
IF(OVTLMAX.GT.20) GO TO 9 
NACN=NFETCH(HA, L~ABHADR")  
CALL NETGET(NACN, HA, TA, OVTLMAX) 

.GO TO 1 
5 CONTINUE 

9 STOP 

Figure  5-20. NETGETL Statement 
FORTRAN 5 Example 

I 

INTEGER TA(20),HA, TLMAX, OVTLMAX 
DATA HA/O/, TA/20*0/, TLMAX/10/ 

NALN=O 
1 CALL NETGETL(NALN,HA, TA, TLMAX) 

IF(NFETCH(HA, GLABHABT).EO.O) GO TO 5 
IF(NFETCH(HA, GLABHABT).NE.3) GO TO 4 
CALL SMP(HA, TA, TLMAX) 
GO TO 1 

4 IF(NFETCH(HA, GLABHIBU).EQ.l) GO TO 3 
2 CONTINUE 

GO TO 1 
3 OVTLMAX=NFETCH(HA, GLABHTLC)/7.5 

ATEMP=NFETCH(HA, GLABHTLC)/7.5 
IF(ATEMP.NE.OVTLMAX)OVTLMAX=OVTLMAX + 1 
IF(OVTLMAX.GT.20) GO TO 9 
NACN=NFETCH(HA, GLABHADR) 
CALL NETGET(NACN, HA, TA, OVTLMAX) 

GO TO 1 
5 CONTINUE 

9 STOP 

Figure  5-21. NETGETL Statement FORTRAN 
Extended 4 Exampte 

I 



I 

I Figure 5-23. NETGTFL Statement Text Area Address Array 

CALL NETGTFL(aln,ha,na,taa) 

a l n  An input parameter, speci fy ing the nunber o f  the connection L i s t  t o  be scanned f o r  a  queued 
block. This parameter can have the  values: 

0  Obtain a l l  asynchronous supervisory messages queued on a p p l i c a t i o n  connection 
number 0 f i r s t ,  then any data or synchronous supervisory message blocks queued 
on other connections on l i s t  zero. 

1  < a l n  < 63 Obtain one data or synchronous superv isory message block from one connection - - 
on the ind ica ted  L is t .  

ha A r e t u r n  parameter; as input  t o  the ca l l ,  the symbolic address o f  the app l i ca t ion  program's 
block header area. The header area always contains an updated a p p l i c a t i o n  b lock header a f t e r  
r e t u r n  from the c a l l .  

n a  An input parameter, speci fy ing the nunber of fragments the message b lock should be d iv ided  
in to.  The nunber used should be the same as the nunber o f  c e n t r a l  memory uord e n t r i e s  i n  the  
t e x t  area address array i d e n t i f i e d  by the taa parameter; i f  na i s  greater  than the length o f  
the tex t  area address array, the b lock t r a n s f e r  r e s u l t i n g  from the NETGTFL c a l l  might overwr i te  
a  p o r t i o n  o f  the program. Parameter na can have the values I ( na ( 40. 

I 

I 

I 

I - 
taa An input paraneter, speci fy ing the symbolic address o f  the f i r s t  uord o f  the one-dimensional 

ar ray d e f i n i n g  the app l i ca t ion  program's t e x t  areas. The array i d e n t i f i e d  by taa has the 
format shown i n  f i g u r e  5-23. 

Figure 5-22. NETGTFL Statement FORTRAN C a l l  Format 

59 39 30 18 0  

taa unused sizel 

taana 

unused 

t a a l  The symbolic address o f  the beginning o f  the  a r ray  used i n  the NETGTFL c a l l .  

s i  zei The length i n  c e n t r a l  memory words o f  b lock  fragment i. This f i e l d  can conta in the values 
1 ( sizei < 63. The sun o f  a l l  na values f o r  sizei de f ines  the s ize i n  c e n t r a l  memory 
words o f  t7ie Largest block the c a l l  can t ransfer ;  t h i s  sun i s  the equivalent o f  the tlmax 
parameter i n  the NETGETL statement. The sun o f  a l l  na values f o r  s ize can be 0, but  t h i s  
r e s u l t s  i n  an input-block-undel iverable condit ion; tha t  is, an a p p l i c a t i o n  b lock header i s  
returned u i t h  the i b u  f i e l d  set, even when an empty b lock  o f  a p p l i c a t i o n  b lock type 2  i s  
queued (a block u i t h  a  t l c  va lue o f  0 ) .  

addressi The nuneric r e l a t i v e  address o f  the f i r s t  uord o f  the app l i ca t ion  program t e x t  area t o  
receive b lock fragment i. The t e x t  area addresses g iven i n  t h i s  f i e l d  need not be f o r  
contiguous c e n t r a l  memory areas. 

addressl 

unused size,, unused address,, 



I f  t h e  t o t a l  s i z e  of t h e  a p p l i c a t i o n  program's t e x t  
a r e a s  is l a r g e r  than t h e  block t r a n s f e r r e d  by t h e  
NETGTFL c a l l ,  t h e  p o r t i o n s  of t h e  t e x t  a r e a s  a f t e r  
t h e  l a s t  word used f o r  t h e  block remain unchanged 
from what they con ta ined  a f t e r  any previous  t r ans -  
f e r .  I f  t he  t r a n s f e r r e d  b lock does  not  complete ly  
f i l l  t h e  l a s t  word used f o r  i t ,  a l l  c h a r a c t e r  posi-  
t i o n s  i n  t h e  l a s t  word a r e  a l t e r e d  by the  t r a n s f e r .  

I Only t h e  l e f t m o s t  c h a r a c t e r  p o s i t i o n s  of t h e  l a s t  
word ind ica t ed  by t h e  b lock header word t l c  f i e l d  
va lue  c o n t a i n  meaningful d a t a .  

I f  d a t a  o r  supe rv i so ry  message b locks  a r e  no t  
a v a i l a b l e  from any connect ion  on t h e  l i s t ,  a  n u l l  
block i s  r e tu rned .  A header  word wi th  an  a p p l i -  
c a t i o n  b lock type  of ze ro  is placed i n  t h e  header  
a r e a ,  and t h e  t e x t  a r e a s  a r e  unchanged from t h e i r  
c o n t e n t s  a f t e r  t h e  l a s t  b lock was obta ined.  Null  
(empty) b locks  a r e  no t  r e tu rned  from each connec- 
t ion .  

) You can use NETGTFL t o  o b t a i n  an asynchronous 
supe rv i so ry  message from a p p l i c a t i o n  connect ion  
number 0. Appl i ca t ion  connect ion  number 0 i s  always 
p a r t  of a p p l i c a t i o n  l i s t  number 0. When a  NETGTFL 
c a l l  s p e c i f y i n g  inpu t  from l is t  0  is  i s s u e d ,  any 
asynchronous supe rv i so ry  messages queued f o r  t h e  
program a r e  r e tu rned  be fo re  l ist  scanning con t inues  
t o  o t h e r  connect ion  numbers on l i s t  0. Synchronous 
supe rv i so ry  messages and d a t a  message b locks  on 
connect ion  numbers o t h e r  than ze ro  can be  obta ined 
when t h e i r  connect ion  numbers have been a s s igned  t o  
l i s t  0. 

F igu res  5-24 and 5-25, which i l l u s t r a t e  FORTRAN 5 
and FORTRAN Extended 4  fo rma t s ,  r e s p e c t i v e l y ,  con- 
t a i n  an example of NETGTFL use .  The program previ -  
ous ly  ass igned a l l  i n t e r a c t i v e  conso le s  t o  l i s t  0 
when accep t ing  connect ion  wi th  them (code not  
shown). A NETGTFL c a l l  i s  used t o  p e r i o d i c a l l y  
p o l l  l ist  0 f o r  asynchronous supe rv i so ry  messages 
a f f e c t i n g  new o r  e x i s t i n g  connec t ions ,  and f o r  

I i n t e r a c t i v e  i npu t  a f f e c t i n g  conso le  connect ions .  
I f  t he  p o l l  i s  s u c c e s s f u l  (does  not  r e t u r n  a  n u l l  
b lock)  and r e t u r n s  an asynchronous supe rv i so ry  mes- 
sage b lock,  sub rou t ine  SMP i s  c a l l e d  t o  process  t he  
message. I f  t he  p o l l  r e t u r n s  a  d a t a  message block 
header  bu t  no b lock ( t e s t  of ABHIBU f a i l s ) ,  a  
NETGETF c a l l  i s  i ssued wi th  a  t o t a l  t e x t  a r e a  b u f f e r  
s i z e  l a r g e r  than i n  t he  o r i g i n a l  c a l l ;  t h i s  NETGETF 
c a l l  should s u c c e s s f u l l y  r e t r i e v e  t h e  queued block. 

I NAM fragments t h e  block t r a n s f e r r e d  by t h e  NETGTFL 
or NETGETF c a l l  i n t o  12 (NA) o r  more (OVRFLNA) t e x t  
a r e a s  (LINE1 through LINE24), i d e n t i f i e d  i n  t h e  24- 
e n t r y  t e x t  a r e a  add res s  a r r a y  (TAA). Each t e x t  a r e a  

I i s  intended t o  hold one 60-character  d i s p l a y  coded 
phys i ca l  l i n e  from a  f u l l  page of i npu t .  NAM p l aces  
each l i n e  i n t o  s i x  consecu t ive  c e n t r a l  memory words. 
The c a l c u l a t i o n  of OVRFLNA assumes t h a t  an app l i ca -  
t i o n  c h a r a c t e r  t ype  of 4  i s  used f o r  i n p u t ,  bu t  t h e  
s i z e  of t he  LINE1 t e x t  a r e a  i s  adequate  f o r  bo th  
a p p l i c a t i o n  c h a r a c t e r  t ype  4 l i n e s  and t h e  a p p l i c a -  

I t i o n  c h a r a c t e r  type  1 words used f o r  asynchronous 
supe rv i so ry  messages.  The FORTRAN f u n c t i o n  LOCF 
s t o r e s  t h e  add res s  o f  each of t he  t e x t  a r e a  a r r a y s  
i n  TAA, and the  TAA e n t r y  has  a  corresponding l eng th  
of 6;  only the  f i r s t  TAA assignment s ta tement  is  
shown. 

1 

DIMENSION LINEl(61, . . . ,LINE24(6) 
INTEGER HA, TAA(241, OVRFLNA 
DATA NA/12/,HA/O/,LINE1/6*L" "I, . . . ,LINE24/6"Ln "I 

TAA(l)=SHIFT(6,3O).OR.LOCF(LINEl) 

NALN=O 

1 CALL NETGTFL(NALN,HA,NA,TAA) 
I F(NFETCH(HA,L"ABHABT").EQ.O) GO TO 5 
IF(NFETCH(HA,L"ABHABT").NE.~) GO TO 4 
CALL SMP(HA,NA,TAA) 
GO TO 1 

4 IF(NFETCH(HA.L"ABHIBU").EQ.I) GO TO 3 
2 CONTINUE 

GO TO 1 
3 OVR FLNA=NFETCH(HA,L"ABHTLC")l60.0 

ATEMP=NFETCH(HA,L"ABHTLC")l6OoO 
IF(ATEMP.NE.OVRFLNA)OVRFLNA=OVRFLNA + 1 
IF(OVRFLNA.GT.24) GO TO 9 
NACN=NFETCH(HA,L"ABHADR") 
CALL NETGETF(NACN,HA,OVR FLNA,TAA) 
GO TO 2 

5 CONTINUE 

9 STOP 

F i g u r e  5-24. NETGTFL Statement 
FORTRAN 5 Example 

I 

PROCESSING CONTROL STATEMENTS 
The t h r e e  p roces s ing  c o n t r o l  s t a t e m e n t s  NETWAIT, 
NETSETP, and NETCHEK cause  o r  reduce  p roces s ing  
de l ays  t o  a l t e r  t h e  a p p l i c a t i o n  program's e f f i c i e n -  
cy.  These t h r e e  s t a t emen t s  a r e  used i n  con junc t ion  
wi th  t he  supe rv i so ry  s t a t u s  word e s t a b l i s h e d  by t h e  
a p p l i c a t i o n  program i n  i t s  NETON s t a t emen t .  NETWAIT 
and NETCHEK can be used by any a p p l i c a t i o n  program; 
NETSETP i s  used only  by programs performing p a r a l l e l  
mode p roces s ing ,  a s  desc r ibed  i n  s e c t i o n  4. 

SUSPENDING PROCESSING (NETWAIT) 

The NETWAIT s t a t emen t  ( f i g u r e  5-26) performs t h e  
fo l lowing  f u n c t i o n s :  

Allows a n  a p p l i c a t i o n  program t o  make i t s e l f  a  
cand ida t e  f o r  r o l l o u t  by t h e  o p e r a t i n g  system 
o r  o the rwi se  suspend i t s  process ing 

Allows t h e  a p p l i c a t i o n  program t o  d e c l a r e  a  
maximum time f o r  process ing suspension 

Allows t h e  a p p l i c a t i o n  program t o  de l ay  resump- 
t i o n  of p roces s ing  u n t i l  i npu t  i s  a v a i l a b l e  f o r  
it on any of i t s  l o g i c a l  connec t ions ,  o r  on 
connec t ion  z e r o  I 
Causes t h e  supe rv i so ry  s t a t u s  word (NETON nsup 
parameter)  f o r  t h e  program t o  be  updated on 
r e t u r n  from t h e  NETWAIT c a l l  



DIMENSION LINEl(G), . . . ,LINE24(6) 
INTEGER HA, TAA(24), OVRFLNA 
DATA NA/12/,HA/O/,LINE1/6*1L /, . . . ,LINE24/GS1L / 

TAA(l)=SHIFT(6,30).0R.LOCF(LINEl) 

NALN=O 
1 CALL NETGTF L(NALN,HA,NA,TAA) 

IF(NFETCH(HA, GLABHABT).EQ.O) GO TO 5 
IF(NFETCH(HA, GLABHABT).NE.3) GO TO 4 
CALL SMP(HA,NA,TAA) 
GO TO 1 

4 IF(NFETCH(HA, GLABHIBU).EQ.l) GO TO 3 
2 CONTINUE 

GO TO 1 
3 OVRFLNA=NFETCH(HA, GLABHTLC)/GO.O 

ATEMP=NFETCH(HA, 6LABHTLC)/GO.O 
IF(ATEMP.NE.OVRF LNA)OVRFLNA=OVRFLNA + 1 
IF(OVRFLNA.GT.24) GO TO 9 
NACN=NFETCH(HA, 6LABHADR) 
CALL NETGETF(NACN,HA,OVRFLNA,TAA) 
GO TO 2 

5 CONTINUE 

9 STOP 

C a l l s  t o  NETWAIT w i t h  nonzero f l a g  va lues  always 
suspend p roces s ing  when suspension i s  p o s s i b l e .  .4' 

C a l l s  t o  NETWAIT wi th  z e r o  f l a g  v a l u e s  suspend 
p roces s ing  on ly  when no i n p u t  i s  a v a i l a b l e .  

NETWAIT c a l l s  w i th  a  f l a g  va lue  of 0 should  only  be 
made a f t e r  a l l  ou t s t and ing  asynchronous supe rv i so ry  
messages have been f e t c h e d  by t h e  program. A 
NElWAIT c a l l  w i th  a  f l a g  va lue  of ze ro  made wh i l e  1 
any asynchronous supe rv i so ry  message remains queued 
always r e s u l t s  i n  immediate r e t u r n  t o  t h e  program, 
r e g a r d l e s s  of whether any o t h e r  i n p u t  i s  a v a i l a b l e .  
Such c a l l s  r e p r e s e n t  unnecessary  a d d i t i o n a l  proc- 
e s s i n g  by AIP and t h e  program and do no t  cause  
t r a n s f e r  of w o r k l i s t s  t h a t  a r e  no t  complete ly  f i l l e d  
( e f f e c t i v e l y  de l ay ing  ou tpu t  r e s u l t i n g  from p rev ious  
c a l l s  t o  NETPUT o r  NETPUTF). 

I f  NETWAIT i s  c a l l e d  wh i l e  t h e  program is  o p e r a t i n g  
i n  p a r a l l e l  mode, p a r a l l e l  mode o p e r a t i o n  i s  ig- 
nored,  and t h e  program i s  suspended. P a r a l l e l  mode 
o p e r a t i o n  is  r e i n s t a t e d  when r e t u r n  from t h e  NETWAIT 1 
c a l l  occu r s .  You should  n o t  i s s u e  a  c a l l  t o  NETWAIT 
when it would i n t e r r u p t  p a r a l l e l  mode o p e r a t i o n ,  
u n l e s s  a  c a l l  t o  NETCHEK f i r s t  r e t u r n s  a n  i n d i c a t i o n  
t h a t  a l l  w o r k l i s t  p roces s ing  is completed. 

You should  inc lude  NETWAIT c a l l s  i n  an  a p p l i c a t i o n  ( 
program t h a t  r epea t ed ly  p o l l s  t h e  network f o r  i n p u t  
( v i a  NETGET, NETGETL, NETGETF, o r  NETGTFL c a l l s ) .  
I f  such programs omit f r e q u e n t  NETWAIT c a l l s ,  s e v e r e  

I 
performance deg rada t ion  can r e s u l t ;  i f  you perform 

Figure  5-25. NETGTFL Statement FORTRAN on- l ine  debugging of such a p p l i c a t i o n  programs, you 
Extended 4  Example should  use  sma l l  t ime l i m i t s  f o r  t h e  iob wh i l e  i t  I 

I 
is i n  t h e  debugging phase. 

I 

I 

CALL NETUAIT(time,flag) 

t ime An input  parameter,  1 ( t ime  (4095,  s p e c i f y i n g  t h e  number of seconds f o r  which t h e  a p p l i c a t i o n  
program should be suspended. I f  a  v a l u e  of z e r o  i s  dec l a red ,  a  d e f a u l t  va lue  of one i s  used; 
i f  a  va lue  g r e a t e r  than 4095 i s  dec l a red ,  a  d e f a u l t  va lue  of 4095 i s  used. 

f l a g  An input parameter,  spec i fy ing  t h e  c o n d i t i o n s  under which p roces s ing  should be  resumed. T h i s  
parameter can have t h e  values :  

0  Return from NETWAIT c a l l  (resume p roces s ing )  when input  i s  a v a i l a b l e  from any connec- 
t i on ,  o r  when t h e  pe r iod  dec l a red  by t h e  t ime parameter has e lapsed.  A minimum t ime  
of 1 second i s  used i f  input  i s  not  a v a i l a b l e  immediately. When a  f l a g  va lue  of z e r o  
i s  dec l a red  and input  i s  a v a i l a b l e  immediately, t h e  va lue  dec l a red  f o r  t h e  t ime 
parameter i s  ignored.  

1 Return from NETWAIT c a l l  (resume p roces s ing )  when t h e  pe r iod  dec l a red  by t h e  t ime 
parameter has e lapsed,  r e g a r d l e s s  of whether input  i s  a v a i l a b l e  from any connect ion .  

I Also f o r c e s  b u f f e r  output  t o  be  t r ansmi t t ed .  

F igure  5-26. NETWAIT Sta tement  FORTRAN C a l l  Format 



I You should  use  NETWAIT c a l l s  a s  p a r t  of  t h e  a p p l i -  
c a t i o n  program's mechanisms t o  c o n t r o l  queuing.  
For  example,  t h e  a p p l i c a t i o n  program must be s u r e  
b e f o r e  each NETPUT o r  NETPUTF c a l l  t h a t  t h e  c a l l  
w i l l  n o t  c a u s e  t h e  l o g i c a l  connec t i on ' s  a p p l i c a t i o n  
b lock  l i m i t  t o  be exceeded .  When t h e  l i m i t  h a s  
been r eached ,  t h e  a p p l i c a t i o n  program should  no t  
o u t p u t  a n o t h e r  b lock  u n t i l  i t  ha s  r e ce ived  a  block- 
d e l i v e r e d  s u p e r v i s o r y  message f o r  a  b lock  a l r e a d y  
s e n t .  Because r e p e a t e d  p o l l i n g  f o r  s u p e r v i s o r y  
message i npu t  t o  o b t a i n  t h e s e  acknowledgments c a n  
degrade  program per formance ,  a  NETWAIT c a l l  should  
f o l l o w  any NETPUT o r  NETPUTF c a l l  t h a t  might  c ause  
t h e  l i m i t  t o  be reached .  The t ime  v a l u e  d e c l a r e d  
i n  t h e  NETWAIT c a l l  should  be l a r g e  enough t o  a l l o w  
a  b lock-de l ivered  s u p e r v i s o r y  message t o  be r ece ived  
b e f o r e  ano the r  NETPUT o r  NETPUTF c a l l  occu r s .  

S i m i l a r l y ,  an  a p p l i c a t i o n  program should  never  e n t e r  
p a r a l l e l  mode a f t e r  a  NETPUT c a l l  u n l e s s  t h e  program 
f i r s t  i s s u e s  a  NETWAIT c a l l .  Because AIP does  n o t  
t r a n s f e r  w o r k l i s t s  p a r t i a l l y  f i l l e d  by NETPUT c a l l s ,  
t h e  NETWAIT c a l l  i s  nece s sa ry  t o  f o r c e  t r a n s f e r  of  
t he  w o r k l i s t .  (See W o r k l i s t  P roce s s ing  i n  s e c t i o n  
4.)  I f  NETWAIT i s  n o t  c a l l e d ,  t h e  t ime  between t h e  
NETSETP c a l l  and t h e  f i r s t  NETCHEK c a l l  i s  not  used 
f o r  network p roce s s ing .  

F i g u r e s  5-27 and 5-28, which i l l u s t r a t e  FORTRAN 5 
and FORTRAN Extended 4 f o rma t s ,  r e s p e c t i v e l y ,  con- 
t a i n  examples of  NETWAIT s t a t emen t  use.  The program 
sends  a  s e r i e s  of  d a t a  message b locks  w i th  NETPUT 
c a l l s ,  i s s u e s  a  NETWAIT t h a t  t r a n s f e r s  t h e  w o r k l i s t  
and beg in s  b lock  t r a n s m i s s i o n ,  and t h e n  checks  t h e  
s u p e r v i s o r y  s t a t u s  word (NSUP). I f  no asynchronous  
s u p e r v i s o r y  messages a r e  queued on r e t u r n  from t h e  
f i r s t  NETWAIT c a l l ,  no b lock -de l i ve r ed  message can  

I have  been r e c e i v e d  and t h e  NSUP t e s t  f a i l s .  The 
program i s s u e s  a  second NETWAIT c a l l  s p e c i f y i n g  
d e l a y  u n t i l  i n p u t  on any connec t i on  ( i n c l u d i n g  t h e  
asynchronous s u p e r v i s o r y  message connec t i on  0 )  i s  
queued . 

MSK1=0 "02000000000000000000" 

CALL NETPUT(HA,TA,TLMAX) 
ITIME=l 
IFLAG=l 
CALL NETWAIT(ITIME,IFLAG) 
IF(NSUP.AND.MSKl.EQ.MSK1) GO TO 1 
ITIME=10 
IF LAG=O 
CALL NETWAIT(ITIME,IFLAG) 

1 IACN=O 
CALL NETGET(IACN, HA, TA, TLMAX) 
CALL SMP(HA, TA, TLMAX) 

I Figu re  5 -27. NETWAIT Sta tement  
FORTRAN 5 Examples 

MSK1=02000000000000000000B 

CALL NETPUT(HA,TA,TLMAX) 
ITIME=l 
IFLAG=l 
CALL NETWAIT(ITIME,IFLAG) 
IF(NSUP.AND.MSKI.EQ.MSK1) GO TO 1 
ITIME=10 
IF LAG=O 
CALL NETWAIT(ITIME,IFLAG) 

1 IACN=O 
CALL NETGET(IACN, HA, TA, TLMAX) 
CALL SMP(HA, TA, TLMAX) 

Figu re  5 -28. NETWAIT Sta tement  FORTRAN 
Extended 4 Examples 

i 

CONTROLLING PARALLEL MODE (NETSETP) 

The NETSETP s t a t e m e n t  ( f i g u r e  5-29) b e g i n s  o r  ends  
a n  a p p l i c a t i o n  program's p a r a l l e l  mode o p e r a t i o n .  
P a r a l l e l  mode o p e r a t i o n  i n v o l v e s  w o r k l i s t  p r o c e s s i n g  
and i s  d i s c u s s e d  i n  d e t a i l  under  bo th  head ings  i n  

I 
s e c t i o n  5. While i n  p a r a l l e l  mode, a n  a p p l i c a t i o n  I 
program cannot  u se  any AIP s t a t e m e n t s  o t h e r  t h a n  
NETOFF o r  NETCHEK u n t i l  AIP p r o c e s s i n g  comple t ion  
h a s  been  i n d i c a t e d  i n  t h e  s u p e r v i s o r y  s t a t u s  word. 
The s u p e r v i s o r y  s t a t u s  word used d u r i n g  p a r a l l e l  
mode o p e r a t i o n  i s  d e f i n e d  by t h e  nsup parameter  i n  
t h e  a p p l i c a t i o n  program's NETON s t a t e m e n t .  The b i t  
of  t h e  s u p e r v i s o r y  s t a t u s  word concerned  w i t h  par-  
a l l e l  mode p r o c e s s i n g  is updated  on ly  w h i l e  a n  
a p p l i c a t i o n  program is o p e r a t i n g  i n  p a r a l l e l  mode. 

CALL NETSETP(option) 

op t  i on  An input  parameter ,  s p e c i f y i n g  whether 
p a r a l l e l  mode o p e r a t i o n  b e g i n s  o r  ends  
a f t e r  t h e  NETSETP c a l l .  T h i s  parameter  
can have t h e  v a l u e s :  

=O Begin p a r a l l e l  mode o p e r a t i o n .  

$0 End p a r a l l e l  mode o p e r a t i o n .  
(Th i s  i s  t h e  d e f a u l t  vaCue f o r  
a p p l i c a t i o n  program o p e r a t i o n . )  

F igu re  5-29. NETSETP S t a t emen t  
FORTRAN C a l l  Format 

I 

When a n  a p p l i c a t i o n  program i s  o p e r a t i n g  i n  p a r a l l e l  
mode, it should  no t  a l t e r  t h e  c o n t e n t s  of  t h e  t e x t  
a r e a  used f o r  a  NETPUT o r  NETPUTF c a l l  immediately 
a f t e r  t h a t  c a l l .  The program can  normal ly  r euse  t h e  
a r e a  a s  soon as a  c a l l  t o  NEIWAIT, NETGET, NETGETF, 
NETGETL, o r  NETGTFL is  completed.  The t e x t  a r e a  
used  i n  a  NETPUT o r  NETPUTF c a l l  shou ld  no t  be  
a l t e r e d  u n t i l  a f t e r  w o r k l i s t  p r o c e s s i n g  i s  r e p o r t e d  
comple te ;  n o r  should  t h e  NETON c a l l  s t a t u s  word be 
t e s t e d  u n t i l  t h en .  



A c a l l  t o  NETSETP end ing  p a r a l l e l  mode o p e r a t i o n  
should  no t  be i s sued  u n t i l  a  c a l l  t o  NETCHEK r e t u r n s  
an  i n d i c a t i o n  t h a t  a l l  w o r k l i s t  p roce s s ing  is com- 
p l e t e d .  AIP i g n o r e s  c a l l s  t o  NETSETP t h a t  a t t e m p t  
t o  end p a r a l l e l  mode o p e r a t i o n  i f  t h e  a p p l i c a t i o n  
program i s  not  o p e r a t i n g  i n  p a r a l l e l  mode. 

I F i g u r e s  5-30 and 5-31, which i l l u s t r a t e  FORTRAN 5  
and FORTRAN Extended 4 f o rma t s  r e s p e c t i v e l y ,  c o n t a i n  
examples of  NETSETP and NETCHEK use .  The program 
a t t e m p t s  t o  reduce  t h e  number of  w o r k l i s t  t r a n s f e r s  
between AIP and NIP t o  i n c r e a s e  i t s  e f f i c i e n c y .  It 

I does  t h i s  wh i l e  s e r v i c i n g  a  b a t c h  d e v i c e  on a p p l i -  
c a t i o n  connec t i on  number 2 and t r a n s m i t t i n g  t o  a n  
i n t e r a c t i v e  conso l e  on a p p l i c a t i o n  connec t i on  
number 3. 

ITLMAX=410 
I IACN=3 
IBACN=2 
IOPT=O 
CALL NETSETP (IOPT) 

1 0  DO 99, I = 1 ,  5, 1 
CALL NSTORE( I IHA( I ) ,L"ABHADR", I IACN)  
CALL NSTORE ( I I H A  (I) ,L"ABHABNW,I) 
CALL NETWT ( I IHACI ) ,  ITEXT (20*(1-1) ) )  

8 8  ITEMP=NSUP.AND.SHIFT (1, 59)  
IF(ITEMP.EQ.SHIFT(1, 5 9 ) )  GO TO 9 9  
CALL NETCHEK 
GO TO 8 8  

9 9  CONTINUE 
9 8  ITEMP=NSUP.AND.SHIFT (1, 55)  

IF(ITEMP.EQ.SHIFT(1, 55 ) )  GO TO 3 
ITEMP=NSUP. AND.SHIFT (1, 56) 
IF(ITEMP.EQ.SHIFT(1, 5 6 ) )  GO TO 4 
ITIME=7 
IFLAG=I 
CALL NETWAIT (ITIME,IFLAG) 
GO TO 9 8  

3 IACN=O 
IOPT=I 
CALL NETSETP(I0PT) 
CALL NETGET (I ACN, IHA, ITA, ITLMAX 

4 IOPT=O 
CALL NETSETP(I0PT) 
CALL NETGET (IIACN, I I H A  (1 1, ITEXT (1 ), ITLMAX) 

5 CALL NETCHEK 
ITEMP=NSUP.AND.SHIFT(I, 59 )  
IF(ITEMP.NE.SHIFT(1, 5 9 ) )  GO TO 5 

6 CALL NETCHEK 
ITEMP=NSUP.AND.SHIFT(I, 59)  
IF(ITEMP.NE.SHIFT(1, 5 9 ) )  GO TO 6 

GO TO 1 0  

1 F i g u r e  5-30. NETSETP a n d  NETCHEK S t a t e m e n t  
FORTRAN 5 Examp les  

ITLMAX=410 
I IACN=3 
IBACN=2 
IOPT=O 
CALL NETSETPCIOPT) 

1 0  DO 99, I = 1, 5, 1 
CALL NSTORE ( I I H A c l ) ,  6LABHADR, I IACN)  
CALL NSTORE ( I I H A ( I ) ,  6LABHABN, 1 )  
CALL NETWT ( I IHACl ) ,  ITEXT (ZO* ( I - I  1) )  

8 8  ITEMP=NSUP.AND. SHIFT (1, 59)  
IF(ITEMP.EQ.SHIFT(1, 59 ) )  GO TO 9 9  
CALL NETCHEK 
GO TO 8 8  

9 9  CONTINUE 
9 8  ITEMP=NSUP.AND.SHIFT(l, 55 )  

IF(ITEMP.EQ.SHIFT(1, 5 5 ) )  GO TO 3 
ITEMP=NSUP.AND.SHIFT(l, 56)  
IF(ITEMP.EQ.SHIFT(1, 5 6 ) )  GO TO 4 
ITIME=7 
IFLAG=I 
CALL NETWAIT (ITIME,IFLAG) 
GO TO 98 

3 IACN=O 
IOPT=I  
CALL NETSETP(I0PT) 
CALL NETGET (IACN, IHA, ITA, ITLMAX) 

4 IOPT=O 
CALL NETSETP(I0PT) 
CALL NETGET(IIACN, I IHA(11 ,  ITEXT(11, ITLMAX) 

5 CALL NETCHEK 
ITEMP=NSUP.AND.SHIFT(I, 59)  
IF(ITEMP.NE.SHIFT(1, 5 9 ) )  GO TO 5 

6 CALL NETCHEK 
ITEMP=NSUP.AND.SHIFT(I, 59)  
IF(ITEMP.NE.SHIFT(1, 5 9 ) )  GO TO 6 

GO TO 1 0  

F i g u r e  5-31. NETSETP a n d  NETCHEK S t a t e m e n t  I 
FORTRAN E x t e n d e d  4 Examp les  

The program f l ow  shown minimizes  w o r k l i s t  t r a n s f e r s  d 

by c o n c e n t r a t i n g  t h e  i n t e r a c t i v e  o u t p u t ,  i n s t e a d  of  
i n t e r l e a v i n g  each  o u t p u t  l i n e  w i t h  NETGET c a l l s  t h a t  
might  c ause  w o r k l i s t  t r a n s f e r s  by AIP f o r  w o r k l i s t s  
n o t  comp le t e ly  f i l l e d .  P a r a l l e l  mode does  n o t  
e x p e d i t e  t h i s  e f f i c i e n c y  , b u t  r equ i r emen t s  f o r  i t s  
u s e  a r e  i l l u s t r a t e d  i n  s e v e r a l  p a r t s  of  t h e  code.  

When t h e  program has  s e n t  downl ine  a l l  o f  t h e  b locks  
i t  i n t e n d s  t o  send t o  t h e  c o n s o l e ,  i t  t e s t s  f o r  1 
u p l i n e  d a t a  o r  asynchronous  s u p e r v i s o r y  messages .  
I f  n e i t h e r  is found,  NETWAIT r o l l s  t h e  program o u t  
f o r  7 seconds  and suspends  p a r a l l e l  mode p r o c e s s i n g  
t empora r i l y .  



When asynchronous  s u p e r v i s o r y  messages are found,  
t h e  program l e a v e s  p a r a l l e l  mode p r o c e s s i n g  w i t h  a  
nonzero  IOPT parameter  i n  a n o t h e r  NETSETP c a l l .  
The program can  t hen  f e t c h  t h e  messages w i t h o u t  
needing  t o  t e s t  NSUP f o r  comple t ion  o f  t h e  NETGET 
c a l l .  

When u p l i n e  d a t a  is  found,  t h e  program makes s u r e  
it is  i n  p a r a l l e l  mode w i t h  a  z e r o  IOPT parameter  
i n  a  NETSETP c a l l .  Th i s  c a l l  i s  i gno red  i f  it is  
reached by a  pa th  t h a t  had a l r e a d y  caused  p a r a l l e l  
mode p roce s s ing  t o  begin .  While i n  p a r a l l e l  mode, 
t h e  program f e t c h e s  any queued i n p u t  from t h e  con- 
s o l e .  NETCHEK i s  c a l l e d  and t e s t e d  f o r  comple t ion  
a f t e r  t h e  NETGET c a l l .  A f t e r  t h e  a t t e m p t  t o  f e t c h  
d a t a  from t h e  conso l e  is completed ( t h e  i n p u t  d i s -  
posed o f  by code i s  not  shown), a  s i m i l a r  a t t e m p t  
( no t  shown) i s  made t o  f e t c h  d a t a  from t h e  b a t c h  
dev i ce .  When any b a t c h  d a t a  has  been d i sposed  o f ,  
t h e  program r e t u r n s  t o  i ts  o u t p u t  l o o p  f o r  t h e  con- 
s o l e  ( hav ing  presumably p r epa red  t h e  o u t p u t  b u f f e r s  
f i r s t ) .  

I f  a  sys tem c o n t r o l  p o i n t  j ob  i s  o p e r a t i n g  i n  
p a r a l l e l  mode when i t  l o s e s  communication w i t h  NIP, 
a l l  f u r t h e r  network i n p u t  and ouput  AIP c a l l s  a r e  
i g n o r e d ,  b u t  t h e  program i s  n o t  a b o r t e d .  The pro- 
gram should  check  t h e  n  b i t  i n  t h e  s u p e r v i s o r y  

) s t a t u s  word ( s e e  f i g u r e  5-2) a f t e r  comple t ion  o f  a l l  
network i npu t  and o u t p u t  c a l l s  t o  de t e rmine  whether  
o r  no t  i t  is  s t i l l  communicating w i t h  NIP. 

I f  a  system c o n t r o l  p o i n t  job  i s  no t  o p e r a t i n g  i n  
p a r a l l e l  mode when i t  l o s e s  communication w i t h  NIP, 
it is abo r t ed  when it makes t h e  nex t  AIP r e q u e s t .  
The o p e r a t i n g  sys tem a b o r t s  a l l  nonsystem c o n t r o l  
p o i n t  jobs  when NIP a b o r t s  r e g a r d l e s s  of  o p e r a t i n g  1 mode. 

1 CHECKING COMPLETION OF WORKLIST 
PROCESSING (NETCHEK) 

The a p p l i c a t i o n  program use s  t h e  NETCHEK s t a t emen t  
( f i g u r e  5-32) t o  perform s e v e r a l  f u n c t i o n s .  Each 
c a l l  t o  NETCHEK: 

I 
Updates b i t  59 of  t h e  s u p e r v i s o r y  s t a t u s  word 
( i d e n t i f i e d  by t h e  nsup  parameter  used i n  t h e  
NETON s t a t e m e n t )  on r e t u r n  from t h e  c a l l ,  when 
t h e  program i s  i n  p a r a l l e l  mode 

Fo rce s  AIP t o  a t t e m p t  t r a n s f e r  of  i t s  c u r r e n t  
w o r k l i s t  t o  NIP i f  t h e  t r a n s f e r  h a s  n o t  y e t  
occu r r ed ,  i f  t h e  program i s  runn ing  i n  e i t h e r  
p a r a l l e l  o r  n o n p a r a l l e l  mode I 

Figu re  5-32. NETCHEK Sta tement  
FORTRAN C a l l  Format 

It i s  n o t  n e c e s s a r y  t o  c a l l  NETCHEK t o  cause  work- 
l i s t  t r a n s f e r s .  W o r k l i s t  t r a n s f e r s  occu r  normal ly  
a f t e r  a l l  t h e  r equ i r emen t s  d e s c r i b e d  i n  s e c t i o n  4 ( 
under  W o r k l i s t  P r o c e s s i n g  have  been  met.  A NETCHEK 
c a l l  c ause s  a n  a t t e m p t  t o  t r a n s f e r  a  w o r k l i s t  i n  
s i t u a t i o n s  t h a t  do  no t  meet  t h e s e  c r i t e r i a .  T h i s  
o p e r a t i o n  is  e q u i v a l e n t  t o  a  NETWAIT e x c e p t  t h a t  
p roce s s ing  is n o t  suspended.  

By check ing  t h e  s u p e r v i s o r y  s t a t u s  word a f t e r  e ach  
NETCHEK c a l l ,  t h e  a p p l i c a t i o n  program can  de t e rmine  
t h e  most r e c e n t  s t a t e  of  w o r k l i s t  p r o c e s s i n g  and 
de t e rmine  whether  a d d i t i o n a l  AIP r o u t i n e  c a l l s  c a n  
be i s s u e d .  NETCHEK, NETOFF, and NETWAIT a r e  t h e  
on ly  AIP s t a t e m e n t s  t h a t  c a n  be  used w h i l e  any 
w o r k l i s t  p r o c e s s i n g  o p e r a t i o n  is  pending .  A c a l l  
t o  NETSETP end ing  p a r a l l e l  mode o p e r a t i o n  should  
n o t  be  i s s u e d  u n t i l  a  c a l l  t o  NETCHEK r e t u r n s  a n  
i n d i c a t i o n  t h a t  a l l  w o r k l i s t  p r o c e s s i n g  h a s  been 
comple ted .  

I f  NETON i s  c a l l e d  d u r i n g  p a r a l l e l  mode o p e r a t i o n ,  
NETCHEK shou ld  n o t  be c a l l e d  u n t i l  a l l  w o r k l i s t  ) 
p r o c e s s i n g  is  r e p o r t e d  comple te .  The NETON c a l l  
s t a t u s  word does  n o t  c o n t a i n  mean ing fu l  i n f o r m a t i o n  
u n t i l  p r o c e s s i n g  f o r  t h e  w o r k l i s t  c o n t a i n i n g  t h e  
NETON c a l l  i s  comple te .  NETCHEK s h o u l d  n o t  b e  
c a l l e d  a f t e r  a  NETOFF c a l l  is  i s s u e d  i n  p a r a l l e l  
mode. A NETOFF c a l l  ends  p a r a l l e l  mode o p e r a t i o n  
by making w o r k l i s t  p r o c e s s i n g  comple t i on  s t a t u s  
imposs ib l e .  

Work l i s t  p r o c e s s i n g  is d e s c r i b e d  i n  s e c t i o n  4.  The 
s u p e r v i s o r y  s t a t u s  word is  d e s c r i b e d  under t h e  
heading  Connect ing  t o  Network a t  t h e  beg inn ing  of 
t h i s  s e c t i o n .  F i g u r e s  5-30 and 5-31 c o n t a i n  
examples of  NETCHEK use .  

I 





This  s e c t i o n  d e s c r i b e s  t h e  s t r u c t u r e  and execu t ion  
of a  Network Access Method (NAM) a p p l i c a t i o n  program 
job a s  a  ba tch  o r  system o r i g i n  type f i l e .  

NOTE 

You can c r e a t e  a p p l i c a t i o n  programs 
from a  t ime-shar ing t e rmina l  under 
NOS, and debug t h e  compi ler  o r  a s -  
sembler l o g i c  t h a t  way. You can  
i n i t i a t e  a  NAM a p p l i c a t i o n  from t h e  
system conso le  o r  from t h e  system 
ca rd  r e a d e r ,  v i a  remote ba t ch  t e r -  
minal  s u b m i t t a l  o r  v i a  t h e  time- 
s h a r i n g  system. 

You cannot  execu te  a p p l i c a t i o n  pro- 
grams a s  T ransac t ion  F a c i l i t y  t a s k s .  

NOS SYSTEM CONTROL POINT 
The NOS system c o n t r o l  po in t  f a c i l i t y  permi ts  t h e  
exchange of d a t a  between programs running a t  d i f -  
f e r e n t  c o n t r o l  po in t s .  These programs a r e  c a l l e d :  

System c o n t r o l  po in t  jobs when they a r e  fo rma l ly  
de f ined  a s  subsystems of t h e  o p e r a t i n g  system 

User c o n t r o l  po in t  jobs when they  exchange d a t a  
w i th  a  system c o n t r o l  p o i n t  job 

System c o n t r o l  po in t  jobs (subsys tems)  can make 
p r iv i l eged  r e q u e s t s  t o  t h e  o p e r a t i n g  system and 
execute  w i th  a  very h igh  p r i o r i t y .  Network system 
c o n t r o l  p o i n t  jobs such a s  t h e  Network I n t e r f a c e  
Program (NIP) u s u a l l y  r e s i d e  i n  t h e  ope ra t ing  system 
l i b r a r y .  

App l i ca t ion  programs acces s ing  t h e  network execu te  
a s  system c o n t r o l  po in t  jobs o r  u s e r  c o n t r o l  po in t  
jobs u s ing  t h e  system c o n t r o l  po in t  f a c i l i t y .  S ince  
the  code t h a t  implements t h i s  f a c i l i t y  is  embedded 
i n  t h e  App l i ca t ion  I n t e r f a c e  Program (AIP),  i t  
remains t r a n s p a r e n t  t o  t h e  a p p l i c a t i o n  program. 
Ce r t a in  a s p e c t s  of system c o n t r o l  po in t  jobs and 
use r  c o n t r o l  po in t  jobs ,  however, do a f f e c t  a p p l i -  
c a t i o n  program o p e r a t i o n .  

An a p p l i c a t i o n  program cannot  execute  s u c c e s s f u l l y  
unLess t h e  CUCP b i t  i s  s e t  i n  t h e  a c c e s s  word asso-  
c i a t e d  wi th  t he  u s e r  name of i t s  job. I f  t h e  pro- 
gram a t t e m p t s  t o  acces s  t h e  network and t h e  CUCP 
b i t  i s  not  s e t ,  t h e  program i s  abo r t ed  wi th  t h e  
d a y f i l e  messages ILLEGAL USER ACCESS and SYSTEM 
ABORT, and no e r r o r  e x i t  process ing occurs .  Access 
word b i t s  a r e  s e t  through t h e  MODVAL u t i l i t y ,  a s  
desc r ibed  i n  t he  NOS System Maintenance r e f e r e n c e  
manual. 

While connect ion  t o  t h e  network e x i s t s ,  a  network 
a p p l i c a t i o n  program always has  a  minimum system 
a c t i v i t y  count of one. I f  t h e  a p p l i c a t i o n  program 
uses t he  c o n t r o l  po in t  manager system macro c a l l  
(GETACT), t h e  minimum system a c t i v i t y  count appea r s  
i n  t h e  SCA f i e l d  of t he  c a l l .  When a  network ap- 

p l i c a t i o n  program ends i t s  connec t ion  w i t h  t h e  net -  
work by a  NETOFF c a l l ,  t h e  sys tem a c t i v i t y  count  
may go down t o  zero .  The GETACT macro is  desc r ibed  
i n  volume 4 of t h e  NOS r e f e r e n c e  s e t .  

APPLICATION JOB 
STRUCTURE 
A b a t c h  a p p l i c a t i o n  program job us ing  t h e  Network 
Access Method is  s t r u c t u r e d  l i k e  any o t h e r  ba t ch  
job. 

A job is  a  sequence of conmrands, o p t i o n a l l y  follow- 
ed by sou rce  programs, o b j e c t  programs, d a t a ,  o r  
d i r e c t i v e s .  A ba tch  job beg ins  w i th  t h e  job command 
and ends  w i t h  a n  end-of-information i n d i c a t o r .  Jobs  
can c o n s i s t  of e i t h e r  p h y s i c a l  c a r d  decks  o r  images 
of c a r d  decks .  

App l i ca t ion  program jobs can e n t e r  t h e  system i n  one 
of two ways : 

Batch jobs on c a r d s  a r e  read i n  through ca rd  
r e a d e r s  a t  t h e  c e n t r a l  s i t e .  Batch  jobs of c a r d  
images a r e  read from a  load t a p e  under t h e  
d i r e c t i o n  of t h e  system conso le  o p e r a t o r  o r  t h e  
d i r e c t i o n  of ano the r  job. 

Remote ba t ch  jobs on c a r d s  a r e  read i n  through 
ca rd  r e a d e r s  a t  remote s i t e  t e r m i n a l s .  Remote 
batch  job ca rd  images a r e  t r a n s m i t t e d  t o  form a  
f i l e  a t  t h e  h o s t  computer. A l l  remote b a t c h  
jobs r each  t h e  h o s t  computer f a c i l i t i e s  through 
t h e  Remote Batch F a c i l i t y  (RBF). 

Batch jobs have t h e  same s t r u c t u r e  no m a t t e r  what 
t h e i r  o r i g i n .  Remote ba t ch  jobs d i f f e r  from c e n t r a l  
s i t e  ba t ch  jobs i n  t h a t  ou tpu t  r e t u r n s  t o  t he  t e r -  
minal and t h a t  remote jobs a r e  s u b j e c t  t o  t h e  l i m i -  
t a t i o n s  of t h e  phys i ca l  equipment a t  t h e  remote 
s i t e .  The fo l lowing  in fo rma t ion  about job decks  
a p p l i e s  t o  both ca rd  decks and card  deck images. 

The f i r s t  c a rd  of t h e  ba t ch  job deck i s  t h e  job 
command; t h e  l a s t  card  has  a  6171819 m u l t i p l e  punch 
i n  column 1. Cards w i th  a  71819 o r  61719 m u l t i p l e  
punch i n  column 1 d i v i d e  t h e  deck i n t o  a command 
p o r t i o n ,  program p o r t i o n ,  and o p t i o n a l  d a t a  po r t i on .  
When a  job deck i s  c r e a t e d  a s  card  images from a  
t ime-shar ing t e r m i n a l ,  t h e  cEOR and cEOF e n t r i e s  
r e s u l t  i n  t h e  l o g i c a l  e q u i v a l e n t  of 7/8/53 and 61719, 
r e s p e c t i v e l y .  I f  t he  job deck i s  submit ted  from a  
HASP o r  bisynchronous s t a t i o n  through the  Remote 
Batch F a c i l i t y ,  t h e  /*EORnn and /*EOI ca rds  r e s u l t  
i n  t h e  l o g i c a l  e q u i v a l e n t  of 7/8/53 and 6 / 7 / 8 / 9 ,  
r e s p e c t i v e l y .  HASP o r  bisynchronous s t a t i o n  card  
r e a d e r s  and card  punches suppor t  7/8/53 c a r d s  hut  not  
6 /7 /8 /9  c a r d s ;  200 User Terminal card  r e a d e r s  do not  
recognize  e i t h e r  /*EORnn ca rds  o r  /*EOI c a r d s .  

Jobs i n  t h e  system wa i t i ng  t o  begin  execu t ion  a r e  
c o l l e c t i v e l y  known a s  t he  i npu t  queue. Each job 
e n t e r s  t h e  system wi th  t h e  name s p e c i f i e d  by the  
f i r s t  command i n  t he  job deck. The o p e r a t i n g  system 
changes t h i s  name, based on the  job commnd p r e s e n t ,  
t o  d i s t i n g u i s h  i t  from a l l  o t h e r s  i n  t h e  system. 



Once a  job  e n t e r s  c e n t r a l  memory and b e g i n s  execu- 
t i o n ,  t h e  image of t h e  job deck  i s  known a s  a  f i l e  
by t h e  name of INPUT. During job  e x e c u t i o n ,  a  f i l e  
w i t h  t h e  name of OUTPUT i s  g e n e r a t e d .  When t h e  job  
comple tes  e x e c u t i o n ,  f i l e  OUTPUT becomes p a r t  of  t h e  
o u t p u t  queue.  The o u t p u t  queue i s  t h e  c o l l e c t i v e  
name f o r  o u t p u t  f i l e s  remain ing  i n  t h e  sys tem when 
t h e  jobs  t h a t  g e n e r a t e d  them have comple ted  execu- 
t i o n .  As p r i n t e r s ,  punches ,  o r  remote  d e v i c e s  be- 
come r eady ,  t h e  o p e r a t i n g  sys tem o r  remote  b a t c h  
so f twa re  c a u s e s  f i l e s  from t h e  o u t p u t  queue t o  be  
p h y s i c a l l y  o u t p u t .  Such f i l e s  no rma l ly  r e t u r n  t o  
t h e  u se r  w i t h  t h e  sys tem-genera ted  name of t h e  job 
t h a t  c r e a t e d  them. 

I COMMANDS 

I Commands a r e  i n s t r u c t i o n s  t o  t h e  o p e r a t i n g  sys tem 
o r  i t s  l o a d e r .  They a r e  grouped t o g e t h e r  a t  t h e  
beginning  of  a  deck.  C o l l e c t i v e l y ,  t h e  commands 
form a  job s t ream.  I n d i v i d u a l l y ,  t h e  commands a r e  
job s t e p s .  

( Commands e x e c u t e  i n  t h e  o r d e r  i n  which t hey  a p p e a r  
i n  t h e  job  s t r e am,  u n l e s s  t h a t  o r d e r  i s  mod i f i ed  by 
t h e  o p e r a t i n g  sys tem c o n t r o l  language .  Con- 

I s e q u e n t l y ,  t h e  o r d e r  of  t h e  commands gove rns  t h e  
o r d e r  of  o t h e r  s e c t i o n s  i n  t h e  deck.  

The u s e r  i s  r e s p o n s i b l e  f o r  s t r u c t u r i n g  t h e  j ob  
decks  s o  t h a t  e ach  command r ead  from f i l e  INPUT ( 
co r r e sponds  c o r r e c t l y  w i t h  t h e  s e c t i o n s  of t h e  job  
deck.  The o p e r a t i n g  sys tem h a n d l e s  e ach  s e c t i o n  of 
t h e  j ob  deck o n l y  once ,  u n l e s s  t h e  j ob  s p e c i f i e s  
c o n t r a r y  hand l i ng .  d' 

The j ob  command p o r t i o n  of a n  a p p l i c a t i o n  program 
job  deck  normal ly  c o n t a i n s  a  USER command a s  i t s  
second c a r d .  (See  f i g u r e  6-1.) The u s e r  name 
s p e c i f i e d  i n  t h i s  command must have b i t  11 (CUCP) 
of i t s  co r r e spond ing  a c c e s s  word s e t ,  s o  t h a t  t h e  
a p p l i c a t i o n  program can  s u c c e s s f u l l y  comple te  c a l l s  
t o  sys tem c o n t r o l  p o i n t s .  The NOS System Mainte-  
nance  r e f e r e n c e  manual d e s c r i b e s  t h e  mechanism f o r  
s e t t i n g  a c c e s s  word b i t s .  Some i n s t a l l a t i o n s  

s t a t e m e n t .  

I 
r e q u i r e  a CHARGE command f o l l o w i n g  t h e  u s e r  ) 

U n t i l  t h e  program is  s u c c e s s f u l l y  compi led ,  t h e  on ly  
o t h e r  r e q u i r e d  command i s  a  compi l e r  o r  a s s emb le r  
e x e c u t i o n  command i n  t h e  form d e s c r i b e d  i n  t h e  ap- 
p r o p r i a t e  r e f e r e n c e  manual f o r  t h e  p roduc t  be ing  
used.  F i g u r e  6-1 i l l u s t r a t e s  t h e  u s e  of t h e  com- 
p i l e r  e x e c u t i o n  command f o r  FORTRAN 5. I f  t h e  job  
u s e s  a  c o m p i l e r ,  a  LIBRARY o r  LDSET command i s  
needed t o  s a t i s f y  e x t e r n a l s  from l o c a l  l i b r a r i e s  
NET10 o r  NETIOD. I f  t h e  j ob  u s e s  CGMPASS, t h e  

d 

COMPASS command must d e c l a r e  NETTEXT t o  s a t i s f y  AIP ( 
e x t e r n a l s  and d e f i n e  t h e  symbol ic  names used f o r  t h e  
f i e l d  a c c e s s  macro u t i l i t i e s  NFETCH and NSTORE. 
(See  s e c t i o n  4.) 1 

Figu re  6-1. Typ i ca l  Job  S t r u c t u r e  f o r  System Input  
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The network software identifies an application pro- 
gram and issues dayfile messages concerning the 
program on the basis of the aname parameter used in 
the program's NETON call. The operating system, 
however, is unaware of this name and issues dayfile 
messages on the basis of the job name assigned to 
the program according to the contents of the job's 
command portion. To ensure that all dayfile mes- 
sages concerning the application program can be 
identified, you should take the following steps when 
the program is run as a batch job: 

Determine the method NOS will use to assign a 
job name to the application program. 

Determine the first four characters of that 
name. 

Inform the system console operator of the first 
characters of the job name corresponding to the 
application name. 

Do not thereafter alter the portion of the job 
commands that determines the job name. 

Alternatively, you can use the NOS control point 
manager macro GETJN to determine the job name as- 
signed to the application program job during each 
execution. For the system console operator's in- 
formation, this name can then be entered in the 
system dayfile with a message indicating its ap- 
plication program name equivalent. This operation 
can be performed with the NOS system macro 
MESSAGE. GETJN and MESSAGE are described in volume 
4 of the NOS 2 reference set. 

Regardless of the mechanism used to determine the 
job name, diagnostic messages significant to the 
system console operator should always be sent to the 
network operator as well. When the network operator 
is not usually the system console operator, identi- 
fication of diagnostic messages by job name associ- 
ation might not be as important as identification 
of such messages by application program name. 

If the job contains commands to reprieve itself from 
an abort (RERUN or RESTART), the program portion of 
the job must issue a NETOFF and new NETON call in 
order to continue accessing the network through NAM. 

OVERLAYS 

When an application program job is structured to use 
overlays, the common blocks used by all AIP routines 
must reside in the main (zero-level) overlay. The 
operating system loader places the blocks in the 
main overlay only if the application program makes 
at least one call to an AIP routine other than 
NETCHEK in the main overlay. At a minimum, the 
NETON call must therefore be placed in the main 
overlay of the program. 

ACCESS TO APPLICATION 
PROGRAMS 
Access by terminal users to application programs is 
controlled in two ways. The first way is by user 
name and the second way is by terminal device name. 

Each user name in the host can be validated to con- 
nect to one or any application in the network. 
This validation is done through MODVAL which is 
described in the NOS 2 System Maintenance reference 
manual. 

In the local configuration file, each terminal can 
be designated to have a mandatory or a primary ap- 
plication assigned to it. If the application is 
mandatory, the terminal cannot be logged into any 
other application regardless of the user name 
entered. If the application is primary, the ter- 
minal will automatically be connected to the ap- 
plication on the initial login unless an alternate 
application name is enforced during the login. On 
subsequent logins the network will prompt for an 
application and, if a carriage return is entered, 
the network will connect the terminal to the primary 
application. 

TYPES OF APPLICATION 
PROGRAMS 
All application programs must be configured in the 
local configuration file (LCF). When an application 
is defined in the local configuration file it can 
be declared as having one of the following 
attributes: 

Disabled 
Unique Identifier 
Privileged 

DISABLED 

A disabled application is configured in the network, 
but is not allowed to access the network until the 
operator enters an enable command to allow it to be 
connected. 

UNIQUE IDENTIFIER 

A unique identifier application program requires 
that interactive terminal user access to it be 
restricted on the basis of the login parameters 
used. Only one interactive terminal with a given 
combination of family name and user index can be 
connected with a unique identifier application. 
NVF rejects a terminal user's request to be con- 
nected with a unique identifier application if the 
user logs in with a family and user index combina- 
tion used by a terminal that is already connected 
with the application. NVF tells the terminal user 
to try again later. 

As an example, the Remote Batch Facility (RBF) 
routes its output files on the basis of the family 
and user names used when the terminal console logs 
in. So that output will not be misrouted, RBF is 
normally configured as a unique identifier appli- 
cation program. Thus the family and user index 
combinations of all interactive terminals accessing 
the program are guaranteed to be unique. 



PRIVILEGED 

Pr iv i l eged  a p p l i c a t i o n  programs must have t h e  CSOJ 
b i t  s e t  i n  t h e  acces s  word a s s o c i a t e d  wi th  t h e  u s e r  
name f o r  t h e  job execut ing  t h e  program code. This  
b i t  provides  t h e  program wi th  system o r i g i n  type  
permission which is  r equ i r ed  t o  acces s  t h e  network 
succes s fu l ly .  

Jobs w i th  system o r i g i n  type  permission can be 
executed by system console  ope ra to r  type-in.  Such 
jobs u sua l ly  r e s i d e  under t h e  ope ra t ing  system u s e r  
name i n  t he  ope ra t ing  system permanent f i l e  c a t a l o g  
o r  a r e  i n s t a l l e d  i n  t h e  ope ra t ing  system l i b r a r y .  

Having system o r i g i n  type  permission does no t  mean 
t h a t  t hese  programs must have a  system o r i g i n  type  
when executed;  r a t h e r ,  a pr iv i l eged  a p p l i c a t i o n  
program is capable  of such execut ion .  

Nonprivileged a p p l i c a t i o n  programs can have any 
o r i g i n  type permission.  Or ig in  type  permission f o r  
such programs does no t  a f f e c t  a c c e s s  t o  t h e  network. 

The primary reason f o r  d e f i n i n g  an  a p p l i c a t i o n  pro- 
gram a s  p r iv i l eged  i s  t o  he lp  ensu re  network secu- 
r i t y .  Nonprivileged a p p l i c a t i o n  progams cannot run 
wi th  t h e  a p p l i c a t i o n  program name used f o r  a  p r i v i -  
leged a p p l i c a t i o n ,  even i f  t h e  p r iv i l eged  a p p l i -  
c a t i o n  program i s  no t  c u r r e n t l y  running. 

Appl ica t ion  programs a r e  u s u a l l y  def ined a s  p r i v i -  
leged when they a r e  i n s t a l l e d  i n  t h e  system. An 
i n s t a l l e d  a p p l i c a t i o n  program i s  one t h a t  r e s i d e s  
i n  t h e  ope ra t ing  system l i b r a r y .  The procedure f i l e  
used t o  execute  an i n s t a l l e d  a p p l i c a t i o n  program 
must have the  CASF b i t  s e t  i n  t h e  a c c e s s  word asso-  
c i a t e d  wi th  t h e  u se r  name i n  t h e  f i l e .  Jobs  t h a t  
mainta in  o r  a t t empt  t o  a c c e s s  i n s t a l l e d  a p p l i c a t i o n  
programs must a l s o  have t h e  CASF b i t  s e t  i n  t h e  
acces s  words a s s o c i a t e d  wi th  t h e i r  u s e r  names. 
This b i t  must be s e t  f o r  a c c e s s  t o  t h e  system 
l i b r a r y .  

I f  a  p r i v i l e g e d  a p p l i c a t i o n  program has  n o t  been 
i n s t a l l e d  i n  t h e  system l i b r a r y ,  it can be executed 
by a  system console  ope ra to r  type-in t h a t  invokes 
i t s  procedure f i l e .  The type-in used has  t h e  form: 

where t h e  anamep parameter i s  t h e  name of t h e  pro- 
cedure f i l e .  The procedure f i l e  must be  an  i n d i r e c t  
acces s  permanent f i l e  i n  t h e  o p e r a t i n g  system per- 
manent f i l e  c a t a l o g  ( s t o r e d  under t h e  system u s e r  
name and u s e r  index) .  For t h e  anamep va lue ,  you can 
use a  v a r i a n t  of e i t h e r  t h e  program e n t r y  po in t  name 
o r  t he  program network a p p l i c a t i o n  name (NETON 
sta tement  aname parameter) ,  and a l l  t h r e e  i d e n t i -  
f i e r s  should be coordinated .  CDC-written app l i ca -  
t i o n  programs a r e  invoked through procedure f i l e s  
f o r  which c e r t a i n  naming convent ions  have been 
adopted.  These convent ions  appear  i n  t he  NOS In- 
s t a l l a t i o n  Handbook, desc r ibed  i n  t h e  preface .  
S imi l a r  convent ions  could be adopted f o r  s i t e -  
w r i t t e n  a p p l i c a t i o n  programs. 

An i n s t a l l e d  p r iv i l eged  a p p l i c a t i o n  program can be 
executed by a  system console  ope ra to r  type-in of t h e  
f  o m :  

where t h e  anament parameter is  t h e  name of t h e  pro- 
gram ( f i r s t  e n t r y  p o i n t )  i n s t a l l e d  i n  t h e  l i b r a r y .  d ' 

For t h e  anament va lue ,  you can use  a  v a r i a n t  of t h e  
program network a p p l i c a t i o n  name (NETON s t a t emen t  
aname parameter) .  4 

A p r i v i l e g e d  a p p l i c a t i o n  program t h a t  i s  not  in- 
s t a l l e d  can be executed by a  system console  o p e r a t o r  
type-in t h a t  invokes an i n s t a l l e d  procedure f i l e .  
This  type-in has  t h e  form: 

X. anamep . 
where t h e  anamep parameter is  t h e  name of t h e  pro- 
cedure  f i l e  i n s t a l l e d  i n  t h e  l i b r a r y .  For t h e  
anamep value  you can use  a  v a r i a n t  of e i t h e r  t h e  
program e n t r y  po in t  o r  t h e  program network app l i ca -  
t i o n  name (NETON s t a t emen t  aname parameter) ,  and a l l  
t h r e e  i d e n t i f i e r s  should be coordinated .  As de- 
s c r i b e d  p rev ious ly ,  t h e  naming convent ions  used by 
CDC f o r  CDC-written a p p l i c a t i o n  programs should be 
used a s  a  guide  f o r  procedure f i l e s  invoking s i t e -  
w r i t t e n  a p p l i c a t i o n  programs. 

You should not  d e f i n e  an  a p p l i c a t i o n  program a s  
p r iv i l eged  o r  i n s t a l l  i t  i n  t h e  system l i b r a r y  u n t i l  d 

t h e  program has  been thoroughly  debugged. Programs 
should be run wi th  ba t ch  o r  remote ba t ch  o r i g i n  
du r ing  t h e  debugging process .  

EXECUTION OF APPLICATION 
PROGRAMS 
Appl i ca t ion  program job s t r u c t u r e  i s  p a r t i a l l y  
dependent on t h e  purpose of t h e  job ' s  execu t ion .  
I f  t h e  job is executed f o r  debugging purposes ,  t h e  
debugging method chosen f o r  t h e  program can a f f e c t  
t h e  parameters  s p e c i f i e d  i n  t h e  job's  LDSET o r  
LIBRARY command and thereby a f f e c t  t h e  AIP code ex- 
ecuted  a t  t h e  program's c o n t r o l  po in t .  This  a s p e c t  
of execu t ion  i s  d i scussed  i n  t h e  next  subsec t ion .  

Successful  execu t ion  of a n  a p p l i c a t i o n  program de- 
pends on s e v e r a l  c o n d i t i o n s  beyond t h e  scope of t h e  
program's code. The l e s s  obvious of t h e s e  depend- 
e n c i e s  a r e  d i scussed  l a t e r  i n  t h i s  s e c t i o n ;  t h e s e  
dependencies a r e  p r imar i ly  requirements  f o r  proper 
c o n f i g u r a t i o n  of t h e  program and t h e  t e rmina l s  i t  
s e r v i c e s .  

FATAL ERRORS 

P o r t i o n s  of t h e  Network Access Method i s s u e  d iag-  
n o s t i c  messages f o r  a l l  f a t a l  e r r o r s .  These mes- 
s ages  a r e  desc r ibed  i n  appendix B. 

The form used f o r  AIP and QTRM d i a g n o s t i c s  depends 
on t h e  l i b r a r y  used t o  load t h e  r o u t i n e s  used dur-  
i n g  execu t ion .  When NET10 i s  used i n  t h e  LIBRARY 
o r  LDSET s t a t emen t ,  a  s i n g l e  d i a g n o s t i c  message wi th  
a  reason code i s  w r i t t e n  t o  t h e  program d a y f i l e  
b e f o r e  t h e  program i s  abor t ed  by a  f a t a l  e r r o r .  
When NETIOD i s  used,  t h e  same d i a g n o s t i c  i s  i s s u e d ,  
but  supplementary d i a g n o s t i c s  can  a l s o  be  i s s u e d  
be fo re  t h e  program a b o r t s .  



DEBUGGING METHODS 

I Two methods a r e  a v a i l a b l e  f o r  debugging the  con- 
nec t ion  s e r v i c i n g  l o g i c  of an  a p p l i c a t i o n  program: ' 

Supervisory  and/or  d a t a  message flow through t h e  
program can be t r aced  by o p t i o n a l  AIP code; t h i s  
code c r e a t e s  a  log  f i l e  of such messages. 

S t a t i s t i c a l  informat ion on program execut ion can 
be gathered f o r  performance adjus tment  by 
o p t i o n a l  AIP code; t h i s  code c r e a t e s  a  s t a t i s -  
t i c s  f i l e  of t h e  program's network use.  

I Debug Log File and Associated Utilities 

The o p t i o n a l  AIP code t h a t  c r e a t e s  t h e  l o g  f i l e  
g ives  an a p p l i c a t i o n  program a  means of r eco rd ing  
a l l  exchanges between t h e  program and t h e  network. 
The AIP u t i l i t y  r o u t i n e  NETDBG g i v e s  t h e  program a  

1 method of s e l e c t i n g  exchanges t h a t  should be re-  
corded. A running count of t h e  number of messages 
copied t o  the  debug log  f i l e  i s  kep t  i n  the  super- 
v i so ry  s t a t u s  word (NETON nsup parameter) .  This  
count enab les  t h e  a p p l i c a t i o n  t o  dec ide  when t o  c a l l  

( t he  AIP u t i l i t y  r o u t i n e  NETREL, which g ives  an  ap- 
p l i c a t i o n  program a  way of r e l e a s i n g ,  s av ing ,  o r  
process ing t h e  c u r r e n t  informat ion i n  t h e  debug l o g  
f i l e .  The AIP u t i l i t y  r o u t i n e  NETSETF g i v e s  an  ap- 
p l i c a t i o n  program a  way of r eques t ing  t h e  ope ra t ing  
system t o  f l u s h  t h e  inpu t /ou tpu t  b u f f e r  f o r  t h e  
debug l o g  f i l e  au tomat i ca l ly ,  i f  t h e  a p p l i c a t i o n  

I t e rmina te s  abnormally.  The AIP u t i l i t y  r o u t i n e  
NETLOG al lows t h e  a p p l i c a t i o n  t o  e n t e r  messages 
i n t o  the  debug log  f i l e .  

Whether o r  n o t  t h e  l o g  f i l e  i s  c r e a t e d  depends on 
the  system l i b r a r y  used t o  s a t i s f y  t h e  a p p l i c a t i o n  
program's e x t e r n a l s .  AIP code f o r  t h e  program can 
be loaded from e i t h e r  NETIO o r  ( i f  t h e  i n s t a l l a t i o n  

( e l e c t s  t o  i n s t a l l  i t )  from NETIOD. When NETIOD i s  
used,  a l l  code needed t o  c r e a t e  t h e  l o g  f i l e  i s  
loaded; t h e  o p t i o n s  f o r  logging both  supe rv i so ry  
messages and d a t a  messages a r e  au tomat i ca l ly  turned 
on i n i t i a l l y .  Because t h i s  code causes  a d d i t i o n a l  
process ing overhead and c e n t r a l  memory requirements  

I f o r  t he  a p p l i c a t i o n  program's c o n t r o l  p o i n t ,  you 
might want t o  remove t h e  code a f t e r  t h e  program i s  
completely debugged. You can remove the  code from 
t h e  job wi thout  a l t e r i n g  t h e  a p p l i c a t i o n  program's 
s t r u c t u r e  by load ing  t h e  AIP code from NETIO in -  
s t ead  of NETIOD. When NETIO i s  used,  t h e  only  p a r t s  
of  t he  log  f i l e  code loaded a r e  do-nothing v e r s i o n s  

I of NETDBG, NETLOG, NETREL, and NETSETF. 

I NETDBG u t i l i t y  

I When NETIOD i s  used, t h e  l o g  f i l e  is au tomat i ca l ly  
c r e a t e d  wi thout  a p p l i c a t i o n  program c a l l s .  You can 
use c a l l s  t o  NETDBG t o  swi tch e i t h e r  o r  both  op t ions  
f o r  message logging o f f  and back on throughout t h e  
program. 

NETDBG c a l l s  use t h e  same syn tax  and c a l l i n g  

I sequences a s  o t h e r  AIP c a l l s .  (See s e c t i o n s  4 and 
5 . )  Figure  6-2 shows the  NETDBG u t i l i t y  FORTRAN 
c a l l  s ta tement  format.  NETDBG can on ly  be c a l l e d  
a f t e r  NETON i s  c a l l e d  and be fo re  NETOFF i s  c a l l e d .  

CALL NETDBG(dbugsup, dbugdat, avai 1) 

dbugsup An input parameter t h a t  t u r n s  t h e  
Logging of supe rv i so ry  messages on o r  
o f f .  This  parameter can have the  
values :  

=O Turn supe rv i so ry  message 
logging on. 

#O Turn supe rv i so ry  message 
Logging o f f .  

When supe rv i so ry  message logging i s  
turned on, a l l  supe rv i so ry  messages 
(except bloc k-del ivered messages) 
exchanged on connection 0 between t h e  
a p p l i c a t i o n  program and NAM a r e  log- 
ged. Logging occurs  whenever a  c a l l  
t o  NETGET, NETGETL, NETGETF, NETGTFL, 
NETPUT, o r  NETPUTF causes  a  message 
t r a n s f e r .  This  logging con t inues  
u n t i l  a  c a l l  with a  nonzero debugsup 
parameter i s  i ssued.  

dbugdat An input parameter t h a t  t u r n s  t h e  
logging of d a t a  messages on o r  o f f  . 
This parameter can have t h e  values :  

=O Turn d a t a  message Logging 
on. 

#O Turn d a t a  message Logging 
o f f .  

When d a t a  message Logging i s  turned 
on, a l l  d a t a  messages exchanged on 
any connection between the  appl ica-  
t i o n  program and N A N  a r e  logged; 
b loc  k-del ivered supe rv i so ry  messages 
(FCIACKIR) a r e  a l s o  Logged, regard- 
l e s s  of t h e  va lue  s p e c i f i e d  f o r  t h e  
dbugsup parameter. Logging occur s  
whenever a  c a l l  t o  NETGET, NETGETL, 
NETGETF, NETGTFL, NETPUT, o r  NETPUTF 
causes  a  message t r a n s f e r .  This log- 
g ing cont inues  u n t i l  a  c a l l  with a  
nonzero dbugdat parameter i s  i ssued.  

avai 1  A r e t u r n  pa rane te r  t h a t  i n d i c a t e s  
whether t h e  logging code p o r t i o n  of 
AIP was loaded when t h e  program was 
loaded. On r e t u r n  from t h e  c a l l ,  
t h i s  parameter can have t h e  va lues :  

=O Load ingoccur red  fromNETIOD 
and logging i s  poss ib l e .  

=I Loading occurred from NETIO 
and logging i s  not poss ib l e .  

When a  value  of 1 i s  re turned,  speci -  
f i c a t i o n  of 0 f o r  e i t h e r  dbugsup o r  
dbugdat has had no e f f e c t  but does  
not cause an e r r o r .  

L 

Figure  6-2. NETDBG U t i l i t y  FORTRAN Ca l l  
Statement Format 

I 



C a l l s  t o  NETDBG can occur i n  programs us ing e i t h e r  
NET10 or  NETIOD. For example, when a  NETDBG c a l l  
t u r n s  e i t h e r  or  both supe rv i so ry  and d a t a  message 
logging on and a  s t a t u s  i s  r e tu rned  i n d i c a t i n g  log- 
g ing is not  poss ib l e ,  no e r r o r  occur s  and t h e  op t ion  
s e l e c t i o n  is  ignored. When the  program con ta ins  a  
NETDBG c a l l  before  NETON t o  t u r n  both logging 
o p t i o n s  o f f  and a  s t a t u s  is  re tu rned  i n d i c a t i n g  
logging i s  p o s s i b l e ,  a  l og  f i l e  is s t i l l  c r e a t e d  t o  
con ta in  a  record of the  program's NETON, NETDBG, and 
NETOFF c a l l s .  

NETREL U t i l i t y  

Log f i l e  c r e a t i o n  begins  when the  a p p l i c a t i o n  pro- 
gram s u c c e s s f u l l y  completes i ts  NETON c a l l  and ends 
when NETOFF is  issued.  I f  t he  a p p l i c a t i o n  has  no t  
c a l l e d  NETSETF previously  and t h e  program f a i l s ,  t h e  
output  b u f f e r  used f o r  t he  l o g  f i l e  is n o t  com- 
p l e t e l y  emptied i n t o  the  f i l e .  I n  such a  c a s e ,  t h e  
a p p l i c a t i o n  should r e p r i e v e  i t s e l f  and i s s u e  a  
NETOFF c a l l ,  or  a  NETREL c a l l ,  t o  f l u s h  t h e  inpu t1  
output  bu f fe r  . 
NETREL c a l l s  use the  same syn tax  and c a l l i n g  
sequences a s  o t h e r  AIP c a l l s .  (See s e c t i o n s  4  and 
5.) Figure  6-3 shows t h e  NETREL u t i l i t y  FORTRAN 
c a l l  s ta tement  format.  To use t h e  NETREL u t i l i t y ,  
an  a p p l i c a t i o n  must i s s u e  an i n i t i a l i z a t i o n  c a l l  t o  
NETREL w i t h  a  nonzero f i r s t  parameter.  Th i s  c a l l  
must be i ssued before  NETON and any NETSETF c a l l  i n  
order  t o  s e t  up t h e  ZZZZZDN f i l e  c o r r e c t l y .  

The f i r s t  parameter on the  NETREL c a l l  is  t h e  name 
of  a  f i l e  con ta in ing  a  job comand record. I f  t h e  
f i l e  name supp l i ed  does  no t  conform t o  t h e  NOS 
ope ra t ing  system f i l e  name format ,  NOS a b o r t s  t h e  
job when AIP a t t empts  t o  do inpu t fou tpu t  on t h e  
f i l e .  

The second parameter on the  NETREL c a l l  g i v e s  the  
maximum number of  words i n  each message t o  be saved 
i n  the  ZZZZZDN f i l e .  NETREL r e a d s  up t o  192 cen- 
t r a l  memory words of t h e  named f i l e ,  o r  u n t i l  a  
l o g i c a l  end-of-record is encountered. 

The t h i r d  parameter i n  the  NETREL c a l l  de termines  
t h e  p o s i t i o n  a t  which NETREL beg ins  r ead ing  t h e  
named f i l e .  The f i l e  can be rewound t o  t h e  
beginning-of-information be fo re  r ead ing  beg ins ,  o r  
it can be read from i t s  c u r r e n t  p o s i t i o n .  

Af t e r  copying the  job command record f i l e  t o  t h e  
debug log f i l e ,  AIP w r i t e s  an  end-of-record l e v e l  0  
t o  the  debug log f i l e  be fo re  beginning t o  log  mes- 
sages .  Each c a l l  t o  NETREL ze ros  the  message count 
i n  the  supervisory  s t a t u s  word (NETON nsup parame- 
t e r ) .  Subsequent c a l l s  t o  NETREL rou te  ZZZZZDN t o  
the  input  queue, r e i n i t i a l i z e  the  f i l e  environment 
t a b l e  and message count i n  the  supe rv i so ry  s t a t u s  
word, and copy ano the r  job command record t o  a  new 
ZZZZZDN f i l e  . 
If  NETREL i s  not c a l l e d  and t h e  a p p l i c a t i o n  is  
loaded wi th  NETIOD, t h e  debug log  f i l e  e x i s t s  a s  a  
l o c a l  f i l e  ass igned t o  the  a p p l i c a t i o n  job. The 
debug log f i l e  does not begin wi th  a  job command 
record;  t h e r e f o r e ,  a t  job t e rmina t ion  it should be 
t r e a t e d  (disposed o f )  a s  a  normal l o c a l  f i l e .  

CALL NETREL(lfn,msglth,nrewind) 

l f n  An input parameter that  names the 
f i l e  containing the job record t o  be 
copied t o  the ZZZZZDN f i l e .  This 
paraneter can have the values: 

=O The appl icat ion program job 
provides i t s  own disposi t ion 
o f  the f i l e  ZZZZZDN. Only 
the msglth parameter i s  proc- 
essed by AIP. 

#O The named f i l e  contains a job 
record t o  dispose o f  the f i l e  
ZZZZZDN. The value declared 
for  l f n  must be l e f t - j u s t i f i e d  
with zero f i l l ,  and can be one 
to seven alphabetic or nuneric 
characters i n  any combination 
permitted by the NOS operat- 
ing system f i l e  name format. 

msglth An input parameter that  gives the 
maximum nunber of words o f  each mes- 
sage t o  be saved on the ZZZZZDN f i l e ;  
O<msglth<410. The value i s  ignored 
i? msgltTi i s  0. 

nrewind An input parameter that  controls 
whether AIP rewinds the job record 
f i l e  before the NETREL operation 
begins. This paraneter can have the 
values: 

=O F i l e  Lfn i s  rewound before 
any operation i s  performed. 

#O F i l e  Lfn i s  not rewound b e  
fore any operation i s  per- 
formed. 

I f  the value declared for  Lfn i s  zero, 
a value of zero for  the rewind para- 
meter i s  ignored. 

Figure 6-3. NETREL U t i l i t y  FORTRAN C a l l  
Statement Format 

NETSETP U t i l i t y  

NETSETF c a l l s  use  t h e  same syn tax  and c a l l i n g  
sequences a s  o t h e r  AIP  c a l l s .  (See s e c t i o n s  4  and 
5.) F igure  6-4 shows t h e  NETSETF u t i l i t y  FORTRAN 
c a l l  s ta tement  format.  NETSETF a l lows  t h e  inpu t1  
output  b u f f e r  f o r  t he  debug log  f i l e  ZZZZZDN t o  be 
f lu shed  au tomat i ca l ly ,  i f  t he  a p p l i c a t i o n  t e r -  
minates  abnormally.  I f  t he  e r r o r  f l a g  code is  
g r e a t e r  than SPET, then  the  debug l o g  f i l e  i s  no t  
f lu shed .  See volume 4  of t h e  NOS re fe rence  s e t  f o r  
a  l i s t  of t h e  va lues  f o r  t h e  e r r o r  f l a g  code. 
Flushing s e t s  t he  f l u s h  b i t  i n  the  f i l e  environment 
t a b l e  (FET) f o r  t he  debug log  f i l e  and c a l l s  t he  
NOS macro SETLOF. 

The SETLOF macro provides  the  NOS o p e r a t i n g  sys  tem 
wi th  a  l i s t  of f i l e s  and FET addresses  t o  be f lu sh -  
ed on abnormal t e rmina t ion .  The SETLOF macro can 
be c a l l e d  more than once; each success ive  c a l l  
o v e r r i d e s  t h e  previous  c a l l  w i th  a  new l i s t  of 
f i l e s .  



CALL NETSETF(flush,fetadr) 

flush An input parameter that flushes the debug log 
file automatically upon abnormal termination. 
The flush parameter can have the following 
values: 

=O the flush bit is set in the FET and 
the FET address of the debug log 
file is returned in fetadr. 

#O the flush bit is set in the FET and 
the SETLOF macro is called. The 
FET address is not returned. 

fetadr A return parameter that is the FET address of 
the debug log file returned by NAM. If zero, 
either the flush parameter was nonzero or 
NETlO was loaded (in which case the flush 
parameter makes no difference). 

Figure  6-4. NETSETF U t i l i t y  FORTRAN Call  
Statement Format 

App l i ca t ions  w r i t t e n  i n  FORTRAN o r  COBOL should  n o t  
c a l l  NETSETF, because those  compi lers  use  CYBER 
Record Manager, and CYBER Record Manager a l s o  c a l l s  
t h e  NOS macro SETLOF. I f  you want the  a p p l i c a t i o n  
t o  c a l l  the  SETLOF macro and inc lude  t h e  debug l o g  
f i l e  i n  the  SETLOF macro l i s t ,  t h e  a p p l i c a t i o n  can 
f i r s t  c a l l  NETSETF t o  g e t  t h e  FET a d d r e s s  of t h e  
debug log  f i l e .  I f  NETSETF is  not  c a l l e d  and you 
want an  a p p l i c a t i o n  t o  f l u s h  the  debug l o g  f i l e  on 
abnormal t e rmina t ion ,  then t h e  program must r e p r i e v e  
i t s e l f  and c a l l  NETOFF o r  NETREL. NETSETF needs t o  
be c a l l e d  only once and should  be c a l l e d  b e f o r e  
NETON i s  c a l l e d .  NETREL does  n o t  c l e a r  t he  f l u s h  
b i t  i n  t h e  FET when i t  r e i n i t i a l i z e s  t h e  FET. 

NETLOG U t i l i t y  

NETLOG c a l l s  use t h e  same syntax and c a l l i n g  se-  
quences a s  o t h e r  AIP c a l l s .  (See s e c t i o n s  4 and 5). 
Figure  6-5 shows t h e  NETLOG u t i l i t y  FORTRAN c a l l  
s ta tement  format.  NETLOG a l lows  an a p p l i c a t i o n  t o  
e n t e r  messages i n t o  t h e  debug l o g  f i l e .  These mes- 
sages  can be of any s i z e ,  but  l a r g e  messages de- 
grade the  performance of AIP. Messages a r e  copied 
t o  t h e  debug l o g  f i l e  unchanged. However, they a r e  
t runca ted  i f  t h e  NETREL u t i l i t y  has  previously  been 
c a l l e d  and i f  t h e  message l e n g t h  exceeds t h e  number 
of c e n t r a l  memory words s p e c i f i e d  a s  t h e  maximum 
message l e n g t h  i n  t h e  NETREL c a l l .  The messages can 
be e i t h e r  format ted  o r  unformatted. DLFP p r i n t s  
format ted  messages unchanged. DLFP p r i n t s  unfor- 
matted messages t h e  same way i t  p r i n t s  network mes- 
sage t e x t  ( i n  o c t a l ,  hexadecimal,  d i s p l a y  code, and 
ASCII c h a r a c t e r s ) .  NETLOG cannot be c a l l e d  be fo re  
NETON. 

NETDMB U t i l i t y  

NETDMB c a l l s  use the  same syn tax  and c a l l i n g  se-  
quences a s  o t h e r  AIP c a l l s .  (See s e c t i o n s  4 and 5).  
F igure  6-6 shows t h e  NETDMB u t i l i t y  FORTRAN c a l l  
s ta tement  format.  NETDMB al lows an  a p p l i c a t i o n  t o  
dump i t s  exchange package and c e n t r a l  memory f i e l d  

CALL NETLOG(address,si ze,format) 

address  An input parameter t h a t  g i v e s  t h e  
address  of t h e  message t o  be w r i t t e n  
t o  t h e  debug Log f i l e .  

s i  ze An input parameter t h a t  g i v e s  t h e  
s i z e  in  c e n t r a l  memory words of  t h e  
message t o  be w r i t t e n  t o  t h e  debug 
log f i l e .  

format An input parameter t h a t  determines  
whether t h e  message i s  format ted  or  
unformatted. This  parameter can have 
t h e  va lues :  

=O The message i s  unformatted 
and ui  11 be p r i n t e d  by DLFP 
in  o c t a l ,  hexadecimal, 6-bi t  
d i s p l a y  code c h a r a c t e r s ,  and 
ASCII c h a r a c t e r s .  

=I The message i s  formatted and 
wi 11 be p r i n t e d  unchanged by 
DLFP. 

Figure  6-5. NETLOG U t i l i t y  FORTRAN Call  
Statement Format 

CALL NETDMB(dunpid,ec s )  

dunpid An input parameter t h a t  i s  a  s i x - d i g i t  
o c t a l  number d m p  i d e n t i f i e r .  
O<dunpi d777777 

ec s  An input parameter t h a t ,  i f  $0, a l s o  
dumps t h e  a s soc ia t ed  ECS. 

Figure  6-6. NETDMB U t i l i t y  FORTRAN Cat(  
Statement Format 

l e n g t h  i n t o  t h e  l o c a l  dump f i l e  ZZZZDMB. The d a t a  
is  i n  b inary  format .  The f i l e  ZZZZDMB must be 
postprocessed by a  b inary  dump i n t e r p r e t e r  t o  a l low 
s e l e c t i o n  of addres s  range and fo rma t t ing  f o r  p r i n t .  
The dump fo rma t t ing  i s  done through DSDI which i s  
desc r ibed  i n  t h e  NOS 2 System Maintenance r e f e r e n c e  
manual. A l o g i c a l  end-of-record i s  w r i t t e n  t o  t h e  
f i l e  ZZZZDMB a f t e r  each NETDMB c a l l .  

Debug Log F i l e  Postprocessor  U t i l i t y  

The debug log  f i l e  is  a  b inary  compressed f i l e  and 
i t  is  w r i t t e n  us ing NOS d a t a  t r a n s f e r  macros. You 
can o b t a i n  a  l i s t i n g  of t h i s  f i l e  by running t h e  
debug log  f i l e  postprocessor  u t i l i t y  wi th  t h e  
d e s i r e d  op t ions .  

The debug l o g  f i l e  postprocessor  (DLFP) u t i l i t y  i s  
a  program t h a t  processes  t h e  debug log  f i l e  gen- 
e r a t e d  by AIP. The gene ra l  format of t h e  DLFP con- 
t r o l  s ta tement  i s  shown i n  f i g u r e  6-7. Examples of 
DLFP c o n t r o l  s t a t emen t s  a r e  shown i n  f i g u r e  6-8. 



The job command format for DLFP is: 

DLFP(pl , P ~ , P ~ . P ~ , P ~ )  

pi is any of the following parameters in any order: 

I=lfn, Directives comprise the next record on file 
Ifn,. 

1=0 No directive input. 

l omitted Directives on file INPUT. 

L=lfn2 List output on file Ifn2. 

L omitted List output on file OUTPUT. 

B=lfn3 File lfn3 contains the debug log file. 

B omitted Debug log file is ZZZZZDN. 

D Discontinue processing current directive 
record if there are errors in it. Restart 
with next directive record if any. 

D omitted Do not ignore directive errors; abort job. 

N=lfn4 Create new debug log file lfn4 with 
records selected from Ifn3 or ZZZZZDN 
according to directives governing record 
selection for the list output file. If this 
option is selected, no debug log file data 
is written on the list output file. 

N omitted No new debug log file is created. 

File names must comply with the NOS product set format. 

DLFP(I=O,B=TAPE) DLFP reads the debug log data from 
file TAPE. The entire log file is 
processed and written to output. 
The output goes to  the OUTPUT file. 

DLFP(D,L=SAVE) DLFP reads the debug log data from 
file ZZZZZDN. DLFP reads the 
INPUT file looking for directives. 
If the directives are not correct, 
DLFP ignores them. The output 
goes to file SAVE. 

DLFP(I=DIR,B) DLFP aborts with the fatal error 
message PARAMETER FORMAT 
ERROR because there is no file 
associated with the B parameter. If 
the B parameter is specified cor- 
rectly, DLFP reads file DIR looking 
for directives. If the directives are 
not correct, DLFP aborts. 

- 

I 

I Figure  6-7. DLFP Control Statement General ou tpu t  l i s t i n g  f i l e .  

Format 
DLFP i s s u e s  d a y f i l e  messages t o  inform u s e r s  of 
f a t a l  e r r o r s  o r  process ing completion. Appendix B 
provides  a l i s t  of a l l  d a y f i l e  messages i ssued by 
DLFP. E r r o r s  o r  i n fo rma t ive  messages can be w r i t t e n  
t o  t h e  output  f i l e  by DLFP. A l l  messages except  NO 
MESSAGES FOUND a r e  f a t a l  e r r o r s  and cause t h e  job 
t o  be abor ted  un les s  t h e  D o p t i o n  was s p e c i f i e d  on 
t h e  job command. 

I 
I 

The gene ra l  format of a l o g  f i l e  l i s t i n g  i s  shown 
i n  f i g u r e  6-11. (Appendix I inc ludes  a sample out-  ( 
pu t . )  NETON and NETOFF c a l l s  a r e  logged t o  record 
t h e  s t a r t  and end of NAM i n t e r f a c i n g ;  only  suc-  
c e s s f u l  NETON c a l l s  a r e  logged. Each AIP c a l l  
logged i s  followed by t h e  o c t a l  r e l a t i v e  addres s  ( i n  
pa ren theses )  from which t h e  c a l l  was made. The 
NETON c a l l  l o g  inc ludes  t h e  parameter va lues  de- 
c l a r e d  on the  s ta tement .  The NETDBG c a l l  l og  l i s t s  

I 
t h e  va lue  dec la red  f o r  dbugsup a s  OPT1 and f o r  
dbugdat a s  OPT2. C a l l s  t h a t  t r a n s f e r  messages a r e  
logged wi th  t h e i r  dec la red  parameters ,  followed by 
t h e  block header con ten t s  and d a t a  message con ten t s .  
(A l l  words comprising a supe rv i so ry  message a r e  
l i s t e d . )  The c o n t e n t s  of each word a r e  g iven  i n  
hexadecimal,  o c t a l ,  6 -b i t  d i s p l a y  code form, and ( 
ASCII-coded form. Each message i s  numbered i n  the  

I Figure  6-8. DLFP Job Command Examples o rde r  i t  was t r a n s f e r r e d .  

The debug l o g  f i l e  postprocessor  au tomat i ca l ly  
rewinds t h e  debug l o g  f i l e  be fo re  pos tp rocess ing  
begins.  The a p p l i c a t i o n  programmer needs t o  rewind 
t h e  f i l e  only  when DLFP i s  no t  t h e  f i r s t  so f tware  
t o  a c c e s s  t h e  f i l e  a f t e r  program 
completes.  I Y 

The debug l o g  f i l e  can be copied,  made permanent, 
o r  o therwise  accessed be fo re  DLFP beg ins  i t s  post -  
process ing.  Such o p e r a t i o n s ,  however, must no t  
a l t e r  t h e  form of t h e  f i l e  used f o r  DLFP inpu t .  
cannot  copy p o r t i o n s  of t h e  f i l e  and s u c c e s s f u l l y  
run DLFP us ing  the  incomplete copy. 

I 
The N o p t i o n  of t h e  DLFP command provides  a means ( 
f o r  c r e a t i n g  a new debug l o g  f i l e  t h a t  i s  a subse t  
of  an  e x i s t i n g  debug l o g  f i l e .  The new f i l e  can be 
s e p a r a t e l y  processed by a subsequent DLFP job com- 
mand and s e p a r a t e  DLFP d i r e c t i v e s .  

An o p t i o n a l  d i r e c t i v e  f i l e  can be submit ted  t o  t h e  

I 
DLFP t o  s e l e c t  s p e c i a l  messages f o r  output .  The 
d i r e c t i v e  f i l e  can have ze ro  o r  more d i r e c t i v e  
records .  

Each d i r e c t i v e  record i s  a Z type  r eco rd ,  which can 
c o n t a i n  one o r  more keywords s t a r t i n g  i n  card  image 
column 1. Keywords a l low you t o  s e l e c t  which mes- 
sages  a r e  w r i t t e n  t o  t h e  output  f i l e .  A l l  keywords 
a r e  o p t i o n a l  and can appear i n  any o rde r .  You can 
use  one o r  more b l anks ,  o r  a comma followed by ze ro  
o r  more b l anks ,  t o  s e p a r a t e  t h e  keywords. You can 
use  l ead ing  blanks.  F igu re  6-9 shows t h e  gene ra l  
format of DLFP d i r e c t i v e  keywords wi th  examples of 
them i n  f i g u r e  6-10. 

j 

Each d i r e c t i v e  record i n i t i a t e s  a n  independent 
sea rch .  An empty d i r e c t i v e  f i l e  o r  empty d i r e c t i v e  
record o r  1=0 causes  a l l  debug log  f i l e  messages t o  
be  output .  D i r e c t i v e  r eco rds  a r e  copied t o  t h e  -* 



hh 

hhxx 

yymmdd 

hhmmss 

yymmdd 

hhmmss 

~ e y w o r d t  Value Descr ip t ion  

B Speci f ies t h a t  on ly  u p l i n e  blocks w i th  the f low c o n t r o l  break f l a g  b i t  ( b i t  brk)  
set i n  the a p p l i c a t i o n  b lock header are output.  

BD= Speci f ies t h a t  o,nly messages t h a t  were Logged on o r  a f t e r  t h i s  date are output. 
Messages before t h i s  date are not output.  yy i s  the  r ightmost two d i g i t s  o f  the 
year, mm i s  the  month, and dd i s  the day o f  the month; OO(yy599, Ol(mm(12, 
Ol'd531. 

BT= Spec i f i es  t h a t  on ly  messages t h a t  were logged on o r  a f t e r  t h i s  t ime are output.  
Messages before t h i s  t ime are not output.  I f  the  debug log f i l e  conta ins more 
than one day's messages, messages beginning a f t e r  the f i r s t  occurrence o f  t h i s  
t ime w i  11 be output i f  ED i s  not speci f ied.  hh i s  the hour, mm i s  the  minute, 
and ss i s  the second; OO(hh(24, OO(mm559, 00Lss<59. 

C Speci f ies tha t  on ly  messages w i th  the Cancel f l a g  set i n  the a p p l i c a t i o n  b lock 
header are output.  

CN= Spec i f i es  t h a t  on ly  synchronous and asynchronous supervisory messages and data 
b locks r e l a t i n g  t o  connection nunber n are output; 15n955. 

DN = Reserved f o r  CDC use. 

E Speci f ies t h a t  on ly  messages w i th  the e r r o r  b i t  set i n  the supervisory message 
are output.  

ED= Speci f ies t h a t  messages on o r  a f t e r  t h i s  date are not t o  be output. yy i s  the 
r ightmost two d i g i t s  o f  the year, mm i s  the  month, and dd i s  the  day o f  the 
month; 0 0 5 ~ ~ 5 9 9 ,  O l~mm~l2 ,  Oldd531. 

ET= Speci f ies t h a t  messages on o r  a f t e r  t h i s  t ime are not t o  be output. I f  the 
debug log f i l e  conta ins more than one day's messages, searching terminates a f t e r  
the f i r s t  occurrence o f  t h i s  t ime i f  ED i s  not speci f ied.  hh i s  the hour, mm i s  
the minute, and ss i s  the  second; W(hh(24, OO(mmL59, OO(ss(59. 

LE= Spec i f i es  maximum length i n  c e n t r a l  memory words o f  each message t o  be output; 
l(n1410 (default=lO) . 

F Speci f ies t h a t  on ly  network messages w i th  the no format e f f e c t o r  b i t  set i n  the 
a p p l i c a t i o n  block are output.  

N Speci f ies t h a t  on ly  network messages are output.  Messages generated by applica- 
t i o n s  f o r  the debug Log f i l e  are ignored. 

NM= Speci f ies t h a t  on ly  n messages are output; O(1000000. 

P = Speci f ies tha t  on ly  messages w i th  the p a r i t y - e r r o r  b i t  or auto inpu t  mode b i t  
set i n  the a p p l i c a t i o n  b lock header are output. 

PF= Spec i f i es  t h a t  on ly  supervisory messages w i th  the pr imary f u n c t i o n  code (PFC) 
equal t o  hhl6 are output. No check i s  made t o  determine whether hh i s  a  l e g a l  
PFC value; OOfhhl&FF. 

PS= Spec i f i es  t h a t  on ly  supervisory messages w i th  PFC/SFC equal t o  hhxxl6 are output.  
No check i s  made t o  determine whether hh i s  a  Legal PFC value and xx i s  a  l e g a l  
SFC value. OOOO<hhl&FFFF. 

R Spec i f i es  t h a t  on ly  messages w i th  the response b i t  set i n  a supervisory message 
are output.  

SM= Spec i f i es  t h a t  no messages are output u n t i l  a f t e r  the n t h  message, which sa t i s -  
f i e s  a l l  the other  keyword options, i s  found; O~n<1000000. 

SN= Reserved f o r  CDC use. 

T Spec i f i es  t h a t  on ly  u p l i n e  b locks w i th  the data t runca t ion  f l a g  b i t  set i n  the 
a p p l i c a t i o n  b lock header are output.  

F igure 6-9. DLFP D i r e c t i v e  Keyword Format (Sheet 1 o f  2) I 



~eyword?  Value Descr ip t ion  

U Speci f ies t h a t  on ly  messages w i th  the input  b lock undel iverable b i t  set i n  the 
app l i ca t ion  block header are output. 

X Speci f ies t h a t  on ly  messages w i th  the transparent data b i t  set i n  the appl ica- 
t i o n  block header are output. 

t ~ h e  same keyword can appear more than once i n  a d i r e c t i v e  record. I f  the re  i s  a value associated w i t h  
t h i s  keyword, the value i n  the l a s t  occurrence o f  the keyword i s  the one used f o r  the search. Blanks 
can precede or fo l l ow the = sign. I f  both PF and PS are specif ied, the l a s t  one spec i f i ed  overr ides the 
f i r s t  one specif ied. I f  there are e r ro rs  i n  the d i r e c t i v e  record, the job i s  aborted unless the  D op t ion  
was spec i f i ed  on the con t ro l  statement. I f  the D o p t i o n  was specif ied, the d i r e c t i v e  record i n  e r r o r  i s  
ignored and processing r e s t a r t s  w i t h  the next d i r e c t i v e  record, i f  any. I f  there are m u l t i p l e  e r ro rs  i n  
a d i r e c t i v e  record, a l l  e r ro rs  are i d e n t i f i e d .  

I Figure 6-9. DLFP D i r e c t i v e  Keyword Format (Sheet 2 o f  2) 

R,E DLFP processes and outputs  a l l  supervisory messages tha t  have both 
the  response and e r ro r  b i t  set. There are c u r r e n t l y  no supervisory 
messages tha t  have both b i t s  set. 

BD=780229,BT=2401 ,ED=780228 DLFP does not process t h i s  d i r e c t i v e  record because i t  contains a t  
least  one error .  The f i r s t  e r ro r  i s  tha t  February 29, 1978 i s  an in- 
v a l i d  date. The second e r r o r  i s  t h a t  2401 i s  an i n v a l i d  time. Note 
tha t  i t  was not an e r ro r  t o  have the ED date e a r l i e r  than the BD date 
al though no messages would ever be processed because o f  i t .  

PF=ABC,SM=-1 ,LE=1 F,NM=10000000 DLFP does not process t h i s  d i r e c t i v e  record because i t  contains a t  
Least one error .  The f i r s t  e r r o r  i s  tha t  ABC i s  not  a two-character 
hexadecimal number. The second e r ro r  i s  t h a t  - i s  not a lega l  char- 
acter  t o  have i n  the d i r e c t i v e  record. The t h i r d  e r r o r  i s  t h a t  I F  i s  
not a decimal number. The f o u r t h  e r ro r  i s  tha t  the character s t r i n g  
NM=10000000 i s  greater  than 10 characters. 

X,CN=15,SM=20 DLFP processes and outputs  a l l  messages on connection number 15 t h a t  
have the transparent b i t  set except f o r  the f i r s t  19. 

PS=8301 ,CN=S,PF=83 DLFP processes and outputs  a l l  supervisory messages r e l a t i n g  t o  con- 
nec t ion  nunber 5 t h a t  have a PFC=8316(FC mnemonic). Note tha t  even 
though PS i s  a lso specif ied, the  d i r e c t i v e  i s  ignored because PF i s  
spec i f i ed  a f t e r  i t . 

BC=781104,BT=2350,ED=781105, DLFP processes and outputs a l l  messages tha t  occurred from 11:50 PM 
ET =000000 on November 4, 1978 t o  midnight.  

LE=Z,PF=67,NM=I 0 DLFP processes the f i r s t  ten  supervisory messages w i th  PFC=6716(CON 
mnemonic). Only the f i r s t  two words o f  each supervisory message i s  
output.  

PS=8381 DLFP outputs  no messages. 81 i s  too  Large a value f o r  SFC, so DLFP 
does not f i n d  any matching supervisory message. 

PS=6302,CN=I ,E DLFP processes and outputs a l l  CON/ACRQ/R supervisory messages re- 
l a t i n g  t o  connection number 1 tha t  have the e r r o r  b i t  set. 

,CN=300,UX,PF=FD,CN=30 DLFP does not process t h i s  d i r e c t i v e  record because i t  contains a t  
l eas t  one error.  The f i r s t  e r ro r  i s  tha t  the f i r s t  keyword does not  
begin i n  colunn 1. The second e r ro r  i s  tha t  300 i s  too la rge  a con- 
nec t ion  number. The t h i r d  e r r o r  i s  tha t  there should be a comma or  
b lank between the U and X. Even i f  the th ree  e r r o r s  were not  present, 
DLFP would not output any messages because c u r r e n t l y  FD i s  not a 
l e g i t i m a t e  PFC value. Also CN=30 does not  f i x  the e r r o r  i n  the f i r s t  
CN d i r e c t i v e .  

1 Figure 6-10. DLFP D i r e c t i v e  Examples 



I 

aname LOG FILE OUTWT current  date yylmmldd 
DATE RECORDED yylmmldd PAGE ddd 

hh.mm.ss.mil NETON (oooooo) ANAME = ccccccc DATE = yylmmldd MSG NO. ddd 
NSUP ADDR = oooooo MINACN = dddd MAXACN = dddd 

hh .mm.ss.mil NETDBG (oooooo) OPT1 = b OPT2 = b DATE = yylmmldd MSG NO. ddd 

hh.mm.ss.mil NETGET (oooooo) ACN = dddd HA = oooooo TA = oooooo TLMAX = dddd MSG NO. ddd 
ABT = dd ADR = dddd ABN = oooooo ACT = dd STATUS = bbbbbbbb TLC = ddd 

001 hhhhhhhhhhhhhhh oooooooooooooooooooo c c c c c c c c c c  aaaaaaaaa mnemoni c 
002 hhhhhhhhhhhhhhh oooooooooooooooooooo c c c c c c c c c c  aaaaaaaaa 

nnn hhhhhhhhhhhhhhh oooooooooooooooooooo c c c c c c c c c c  aaaaaaaaa 

hh.mm.ss.mi 1 NETLOG (oooooo) MSG NO. ddd 

001 hhhhhhhhhhhhhhh oooooooooooooooooooo c c c c c c c c c c  aaaaaaaaa mnemonic 
002 hhhhhhhhhhhhhhh oooooooooooooooooooo c c c c c c c c c c  aaaaaaaaa 
003 hhhhhhhhhhhhhhh oooooooooooooooooooo c c c c c c c c c c  aaaaaaaaa 

hh.mm.ss.mil NETGETL (oooooo) ALN = dddd HA = oooooo TA = oooooo TLMAX = dddd MSG NO. ddd 
ABT = dd ADR = dddd ABN = oooooo ACT = dd STATUS = bbbbbbbb TLC = ddd 

001 hhhhhhhhhhhhhhh oooooooooooooooooooo c c c c c c c c c c  aaaaaaaaa mnemonic 
002 hhhhhhhhhhhhhhh oooooooooooooooooooo c c c c c c c c c c  aaaaaaaaa 

nnn hhhhhhhhhhhhhhh oooooooooooooooooooo c c c c c c c c c c  aaaaaaaaa 

hh.mm.ss.mil NETGETF (oooooo) ACN = dddd HA = oooooo NA = dd TAA = oooooo MSG NO. ddd 
ABT = dd ADR = dddd ABN = oooooo ACT = dd STATUS = bbbbbbbb TLC = ddd 

FRAGMENT 1 SIZE = dddd ADDRESS = oooooo 
001 hhhhhhhhhhhhhhh oooooooooooooooooooo c c c c c c c c c c  aaaaaaaaa mnemonic 
002 hhhhhhhhhhhhhhh oooooooooooooooooooo c c c c c c c c c c  aaaaaaaaa 

FRAGMENT 2 SIZE = dddd ADDRESS = oooooo 

FRAGMENT dd SIZE = dddd ADDRESS = oooooo 
nnn hhhhhhhhhhhhhhh oooooooooooooooooooo c c c c c c c c c c  aaaaaaaaa 

hh.mm.ss.mil NETGTFL (oooooo) ALN = dddd HA = oooooo NA = dd TAA = oooooo MSG NO. ddd 
ABT = dd ADR = dddd ABN = oooooo ACT = dd STATUS = bbbbbbbb TLC = ddd 

FRAGMENT 1 SIZE = dddd ADDRESS = oooooo 
001 hhhhhhhhhhhhhhh oooooooooooooooooooo c c c c c c c c c c  aaaaaaaaa mnemonic 

FRAGMENT dd SIZE = dddd ADDRESS = oooooo 
nnn hhhhhhhhhhhhhhh oooooooooooooooooooo c c c c c c c c c c  aaaaaaaaa 

hh.mm.ss.mil NETPUT (oooooo) HA = oooooo TA = oooooo MSG NO. ddd 
ABT = dd ADR = dddd ABN = oooooo ACT = dd STATUS = bbbbbbbb TLC = ddd 

001 hhhhhhhhhhhhhhh oooooooooooooooooooo c c c c c c c c c c  aaaaaaaaa mnemoni c 
002 hhhhhhhhhhhhhhh oooooooooooooooooooo c c c c c c c c c c  aaaaaaaaa 

nnn hhhhhhhhhhhhhhh oooooooooooooooooooo cccccccccc  aaaaaaaaa 

Figure 6-11. General Format o f  DLFP Output (Sheet 1 o f  2) 



hh.mm.ss.mil NETPUTF (oooooo) HA = oooooo NA = dd TAA = oooooo MSG NO. ddd 
ABT = dd ADR = dddd ABN = oooooo ACT = dd STATUS = bbbbbbbb TLC = ddd 

FRAGMENT 1 SIZE = dddd ADDRESS = oooooo 
001 hhhhhhhhhhhhhhh oooooooooooooooooooo cccccccccc  aaaaaaaaa mnemonic 

nnn hhhhhhhhhhhhhhh oooooooooooooooooooo cccccccccc aaaaaaaaa 

FRAGMENT dd SIZE = dddd ADDRESS = oooooo 
nnn hhhhhhhhhhhhhhh oooooooooooooooooooo cccccccccc aaaaaaaaa 

hh.mm.ss.mil NETOFF (oooooo) DATE = yylmmldd. MSG NO. ddd 

LEGEND: 

aname Appl ica t ion name. 

hh.mm.ss.mil System clock t ime of  t h e  AIP c a l l  i n  hours, minutes,  seconds, and mi l l i s econds .  

yylmmldd System d a t e  expressed a s  year,  month, and day. 

mnemonic For supe rv i so ry  messages, t h e  message mnemonic appears;  f o r  d a t a  messages, t h i s  a r e a  i s  
blank. 

a  ... a  I n d i c a t e s  ASCII c h a r a c t e r s  a r e  Listed.  

b  ... b  I n d i c a t e s  b i n a r y  d i g i t s  a r e  l i s t e d .  

c ... c I n d i c a t e s  d i s p l a y  code c h a r a c t e r s  a r e  l i s t e d .  

d  ... d  I n d i c a t e s  decimal d i g i t s  a r e  l i s t e d .  

h  ... h  I n d i c a t e s  hexadecimal d i g i t s  a r e  l i s t e d .  

o  ... o I n d i c a t e s  o c t a l  d i g i t s  a r e  l i s t e d .  

n  ... n  I n d i c a t e s  l a s t  c e n t r a l  memory word l i s t e d  from block. 

I Figure  6-11. General Format of DLFP Output (Sheet 2 of 2) 

The l i s t i n g  provides  t h e  fo l lowing l abe led  informa- 
t i o n :  

ACN g i v e s  t h e  va lue  used f o r  t h e  acn parameter 
i n  the  ind ica t ed  c a l l .  

ALN g ives  t h e  value  used f o r  t h e  a l n  parameter 
i n  t h e  ind ica t ed  c a l l .  

1 HA g ives  t h e  o c t a l  r e l a t i v e  addres s  used i n  
p l ace  of t h e  symbolic addres s  s p e c i f i e d  f o r  t h e  
ha parameter i n  the  ind ica t ed  c a l l .  

TA g ives  the  r e l a t i v e  addres s  used i n  p l ace  of 
t he  symbolic addres s  s p e c i f i e d  f o r  t h e  t a  pa- 
rameter i n  the  ind ica t ed  c a l l .  

NA g i v e s  t h e  value  used f o r  t h e  na parameter i n  
t h e  ind ica t ed  c a l l .  

TAA g ives  the  r e l a t i v e  addres s  used i n  p lace  of 
t he  symbolic address  s p e c i f i e d  f o r  t h e  t a a  pa- 
rameter i n  t h e  ind ica t ed  c a l l .  

TLMAX g ives  t h e  value  used f o r  t h e  tlmax pa- 
rameter i n  the  ind ica t ed  c a l l .  

ABT g ives  the  a b t  f i e l d  con ten t  f o r  t h e  app l i -  
c a t i o n  block header used i n  t h e  ind ica t ed  c a l l .  

ADR g i v e s  the  a d r  o r  acn f i e l d  con ten t  f o r  t he  
a p p l i c a t i o n  block header used i n  t h e  ind ica t ed  
c a l l .  

ABN g i v e s  the  abn f i e l d  con ten t  f o r  t he  a p p l i -  
c a t i o n  block header used i n  t h e  ind ica t ed  c a l l .  

ACT g i v e s  t h e  a c t  f i e l d  con ten t  f o r  t he  a p p l i -  -J 

c a t i o n  block header used i n  t h e  ind ica t ed  c a l l .  

STATUS g i v e s  t h e  s e t t i n g s  of b i t s  19 through 1 2  
f o r  t h e  a p p l i c a t i o n  block header used i n  t h e  
ind ica t ed  c a l l ,  a t  t h e  time t h e  c a l l  is  
completed. 

TLC g i v e s  t h e  t l c  f i e l d  con ten t  f o r  t he  a p p l i -  
c a t i o n  block header used i n  t h e  i n d i c a t e d  c a l l .  

FRAGMENT g i v e s  t h e  number w i t h i n  t h e  c a l l  t a a  
a r r a y  used t o  l o c a t e  the  corresponding informa- 
t i o n  t r a n s f e r r e d  by t h e  c a l l .  

SIZE g i v e s  t h e  con ten t  of t h e  s i z e  f i e l d  w i t h i n  
t h e  c a l l  t a a  a r r a y  used t o  d e l i m i t  t h e  co r re -  
sponding informat ion t r a n s f e r r e d  by the  c a l l .  

ADDRESS g i v e s  t h e  addres s  f i e l d  con ten t  of t he  
t a a  a r r a y  used t o  l o c a t e  t h e  corresponding 
informat ion t r a n s f e r r e d  by t h e  c a l l .  

I 
d 



Statistical File and Associated Utilities 

The o p t i o n a l  AIP code t h a t  c r e a t e s  t h e  s t a t i s t i c a l  
f i l e  a l l ows  you t o  r eco rd  cumulat ive  f i g u r e s  of 
exchanges between t h e  program and t h e  network. The 
AIP u t i l i t y  r o u t i n e  NETSTC g i v e s  t h e  program a 
method of s e l e c t i n g  which p o r t i o n s  of t h e  program 
have f i g u r e s  accumulated.  The AIP u t i l i t y  NETLGS 
al lows you t o  w r i t e  messages i n  t h e  s t a t i s t i c a l  
f i l e .  A l l  s t a t i s t i c a l  ou tpu t  i s  w r i t t e n  t o  a l o c a l  
f i l e  named ZZZZZSN. 

Whether o r  n o t  t h e  s t a t i s t i c a l  f i l e  i s  c r e a t e d  
depends on t h e  system l i b r a r y  used t o  s a t i s f y  t h e  
a p p l i c a t i o n  program's e x t e r n a l s .  AIP code f o r  t h e  
program can be loaded from e i t h e r  NETIO o r  ( i f  t h e  
i n s t a l l a t i o n  e l e c t s  t o  i n s t a l l  i t )  from NETIOD. 
When NETIOD i s  u sed ,  a l l  code needed t o  c r e a t e  t h e  
s t a t i s t i c a l  f i l e  i s  loaded;  accumulat ion  of f i g u r e s  
i s  au toma t i ca l ly  turned on i n i t i a l l y .  Because t h i s  
code causes  a d d i t i o n a l  process ing overhead and cen- 
t r a l  memory requirements  f o r  t h e  a p p l i c a t i o n  pro- 
gram's c o n t r o l  p o i n t ,  you can remove t h e  code when 
t h e  s t a t i s t i c a l  f i l e  i s  no t  needed. You can remove 
t h e  code from t h e  job wi thout  a l t e r i n g  t h e  a p p l i -  
c a t i o n  program's s t r u c t u r e  by load ing  t h e  AIP code 
from NETIO i n s t e a d  of NETIOD. When NETIO i s  used,  
t h e  only  p a r t  of t h e  s t a t i s t i c a l  f i l e  code loaded 
i s  a do-nothing v e r s i o n  of NETSTC. 

When NETIOD is used ,  t h e  s t a t i s t i c a l  f i l e  i s  au to -  
m a t i c a l l y  c r e a t e d  wi thout  a p p l i c a t i o n  program c a l l s .  
You can use  c a l l s  t o  NETSTC t o  swi t ch  accumulat ion  
o f f  and back on throughout  t h e  program, and t o  dump 
and r e s t a r t  s t a t i s t i c s  coun te r s .  

NETSTC U t i l i t y  

NETSTC c a l l s  u se  t h e  same syn tax  and c a l l i n g  se-  
quences a s  o t h e r  AIP c a l l s .  (See s e c t i o n s  4 and 5.)  
F igu re  6-12 shows t h e  NETSTC u t i l i t y  FORTRAN c a l l  
s ta tement .  

C a l l s  t o  NETSTC can occur  i n  programs us ing  e i t h e r  
NETIO o r  NETIOD. For example, when a NETSTC c a l l  
t u r n s  accumulat ion  on and a s t a t u s  i s  r e tu rned  in- 
d i c a t i n g  accumulat ion  i s  n o t  p o s s i b l e ,  no e r r o r  
occu r s  and t h e  o p t i o n  s e l e c t i o n  i s  ignored.  When 
t h e  program c o n t a i n s  a NETSTC c a l l  immediately a f t e r  
NETON t o  t u r n  accumulat ion  o f f  and a s t a t u s  i s  
r e tu rned  i n d i c a t i n g  accumulat ion  i s  p o s s i b l e ,  a 
s t a t i s t i c a l  f i l e  i s  s t i l l  c r e a t e d  t o  c o n t a i n  a 
record  of t h e  program's NETON, NETSTC, and NETOFF 
c a l l s .  A c a l l  t o  NETSTC be fo re  NETON i s  l e g a l .  

S t a t i s t i c a l  f i l e  c r e a t i o n  beg ins  when t h e  app l i ca -  
t i o n  program s u c c e s s f u l l y  completes  i t s  NETON c a l l  
and ends when NETOFF i s  i s s u e d .  A l o g i c a l  end-of- 
record  is  w r i t t e n  t o  f i l e  ZZZZZSN when NETOFF i s  
c a l l e d .  Because t h e  ou tpu t  b u f f e r  used f o r  t h e  f i l e  
i s  no t  complete ly  emptied i n t o  t h e  s t a t i s t i c a l  f i l e  
u n t i l  t h e  a p p l i c a t i o n  program i s s u e s  a NETOFF c a l l ,  
it i s  impor tant  t o  i s s u e  t h e  c a l l  even when t h e  
program l o s e s  communication w i t h  t h e  network; 
o the rwi se ,  t h e  l a s t  few e n t r i e s  w r i t t e n  t o  t h e  
s t a t i s t i c a l  f i l e  f o r  t h e  job run cannot  be saved. 
A l l  s t a t i s t i c s  a r e  w r i t t e n  t o  f i l e  ZZZZZSN and t h e  
coun te r s  r e s e t  t o  z e r o  whenever a c a l l  t o  NETSTC is  
m a d e ' t o  t u r n  s t a t i s t i c s  g a t h e r i n g  o f f  and AIP was 
loaded from NETIOD. I n d i v i d u a l  s t a t i s t i c s  a r e  
w r i t t e n  t o  ZZZZZSN and r e s e t  t o  ze ro  whenever t h e  
coun te r  overf lows.  

NETLGS U t i l i t y  

NETLGS c a l l s  u s e  t h e  same syn tax  and c a l l i n g  se- 
quences a s  o t h e r  AIP c a l l s .  (See s e c t i o n s  4 and 5 ) .  
F igu re  6-13 shows t h e  NETLGS u t i l i t y  FORTRAN c a l l  
s t a t emen t  format.  NETLGS a l l o w s  a n  a p p l i c a t i o n  t o  
e n t e r  messages i n t o  t h e  s t a t i s t i c a l  l og  f i l e  
ZZZZZSN. 

CALL NETSTC(onoff, avail) 

onoff An input parameter that turns the accumulation of statistics on or off. This parameter can have the values: 

=O Turn accumulation on. 

=1 Turn accumulation off. 

When statistics accumulation is turned on, each call to  an AIP routine increments a counter for that 
routine and each block transferred between the application program and the network increments a 
counter for blocks of that type. lncrementing continues until a call with an onoff parameter of 1 is 
issued. Calls with onoff parameters of 0 cause the counters to  be reset to 0. 

avail A return parameter that indicates whether the statistics accumulation portion of AIP was loaded when 
the program was loaded. On return from the call, this parameter can have the values: 

=O Loading occurred from NETIOD and accumulation is possible. 

= 1 Loading occurred from NETlO and accumulation is not possible. 

When a value of 1 is returned, specification of 0 for the onoff parameter has no effect but does not 
cause an error. 

F igure  6-12. NETSTC U t  i l i t y  FORTRAN Cat 1 Statement Format 



I I CALL NETLGS(address,si ze) 

add res s  An input parameter t h a t  i n d i c a t e s  t h e  
add res s  of t h e  message t o  be w r i t t e n  
t o  t he  s t a t i s t i c s  log f i l e .  The 
message must con ta in  6 - b i t  d i s p l a y  
code informat ion with a  l i n e  termi- 
na to r  (12 t o  66 b i t s  of zero,  r i g h t -  
j u s t i f i e d  in a  c e n t r a l  memory word). 

I s i z e  

An input parameter t h a t  i n d i c a t e s  t h e  
number of words i n  t h e  message. 

F igure  6-13. NETLGS U t i l i t y  FORTRAN C a l l  
Statement Format 

When a p p l i c a t i o n  program execu t ion  ends ,  t h e  s t a -  
t i s t i c a l  f i l e  e x i s t s  a s  a  l o c a l  f i l e  named ZZZZZSN. 
The f i l e  i s  w r i t t e n  us ing NOS d a t a  t r a n s f e r  macros; 

I t he  c o n t e n t s  a r e  6-bit  d i s p l a y  code c h a r a c t e r s ,  
format ted  f o r  p r i n t e r  ou tpu t .  To o b t a i n  a  l i s t i n g  
of t h i s  f i l e ,  t he  f i l e  must be rewound and copied  

I t o  OUTPUT, o r  o the rwi se  d isposed by us ing  ROUTE. 

Each per iod f o r  which s t a t i s t i c s  a r e  accumulated 
du r ing  program execu t ion  is  l i s t e d  s e p a r a t e l y  i n  t h e  

1 s t a t i s t i c a l  f i l e .  F igure  6-14 shows the  g e n e r a l  
format of t h e  per iod l i s t i n g s .  The coun te r s  used 
a r e  60-bit s igned i n t e g e r s ,  r e s e t  t o  ze ro  a t  t h e  
beginning of each per iod.  I f  a  coun te r  is no t  used 
dur ing a  g iven per iod ( i t s  va lue  remains z e r o ) ,  t h e  
corresponding l i n e  f o r  t he  counter  is omi t t ed  from 
the  l i s t i n g  f o r  t h a t  pe r iod .  I f  a  coun te r  over- 
f lows du r ing  a  g iven pe r iod ,  t h e  corresponding l i n e  
i n  t h e  l i s t i n g  i s  preceded by t h e  message: 

and the  counter  i s  r e s e t  t o  zero .  I f  t h e  program 
i s  running i n  p a r a l l e l  mode du r ing  t h e  pe r iod ,  t h e  
number of t r a n s f e r  a t t e m p t s  unsucces s fu l  because NIP 
was busy a r e  l i s t e d .  The CPU u t i l i z a t i o n  shown is  
cumulat ive  between t h e  NETON and NETOFF c a l l s .  The 
NAK-S l i n e  i n d i c a t e s  t h e  number of block-not- 
de l ive red  (FC/NAK/R) supe rv i so ry  messages r ece ived .  

DEPENDENCIES 

I Before an a p p l i c a t i o n  program execu te s  a s  p a r t  of 
t he  network, t h e  a p p l i c a t i o n  program should be  
i d e n t i f i e d  i n  t h e  network's  f i l e s  a s  p a r t  of t h e  
l o c a l  hos t  computer sys tem's  r e sou rces .  This  is 
done by e n t e r i n g  its a p p l i c a t i o n  program name i n t o  
t he  l o c a l  c o n f i g u r a t i o n  f i l e ,  us ing t h e  Network 
D e f i n i t i o n  Language (NDL). This a c t i o n  is not t h e  
a p p l i c a t i o n  programmer's r e s p o n s i b i l i t y  and i s  no t  
desc r ibed  i n  t h i s  manual. Use of t h e  Network Def i -  
n i t i o n  Language is desc r ibed  i n  t h e  Network Def in i -  
t i o n  Language r e f e rence  manual mentioned i n  t h e  
p re face .  

NAM STATISTICS GATHERING STARTED 

NET {g:c} DATE yy/rnrn/dd TlME hh.mm.ss. 

NAM STATISTICS GATHERING TERMINATED 

OFF NET {STC)  DATE yylrnrnldd. TlME hh.rnrn.sr. 

CPU TlME USED: dddddd SEC 

NUMBER OF PROCEDURE CALLS 

NETCHEK dddddd 
NETGET dddddd 
NETGETF dddddd 
NETGETL dddddd 
NETGTFL dddddd 
NETPUT dddddd 
NETPUTF dddddd 
NETSETP dddddd 
NETWAIT dddddd 

NUMBER OF WORKLIST TRANSFER ATTEMPTS 

SUCCESSFUL dddddd 
UNSUCCESSFUL dddddd 

NUMBER OF INPUTIOUTPUT BLOCKS TRANSFERRED 

INPUT ABT=O dddddd 
INPUT ABT=1 dddddd 
INPUT ABT=2 dddddd 
INPUT ABT=3 dddddd 
OUTPUT ABT=I dddddd 
OUTPUT ABT=2 dddddd 
OUTPUT ABT=3 dddddd 

NUMBER OF ERRORS 

LOGICAL ERROR dddddd 
NAK-S dddddd 

Legend: 

yylrnmldd System date of the call beginning 
or ending the accumulation period, 
expressed as year, month, and day 

hh.rnm.ss System clock time of the call 
beginning or ending the accurnu- 
lation period, expressed in hours, 
minutes, and seconds 

d . . . d  Indicates decimal digits 

F igure  6-14. General  Format of One Per iod 
L i s t i n g  in  S t a t i s t i c a l  F i l e  

I 

U n t i l  t h e  a p p l i c a t i o n  program i s  i d e n t i f i e d  i n  t h e  
NOS sys tem COMTNAP common deck, t h e  program cannot I 
c a l l  NETON and execu te  w i th  a c t u a l  l o g i c a l  con- 
n e c t i o n s  made. U n t i l  con f igu red  a s  a network 
r e sou rce ,  t h e  program's connect ion-servic ing l o g i c  
cannot  be debugged. 

When t h e  program i s  i d e n t i f i e d  i n  COMTNAP, i t  can I 
s u c c e s s f u l l y  perform a  NETON c a l l  i f  t h e  network i s  
o p e r a t i o n a l .  A s  soon a s  a  NETON c a l l  i s  completed,  
t e r m i n a l s  can r eques t  connect ion  t o  t h e  program. 



Before a terminal can complete a connection to the 
program, the user name from its login procedure must 
have an access word bit associated with the appli- 

I cation program's name in COMTNAP. This association 
is established by using MODVAL and must exist for 
all login user names. The procedure is not de- 
scribed further in this manual because it is'not the 
application programmer's responsibility. 

I If the application program uses the batch device 
interface, the owning console for the passive device 
it is intended to service must be configured in the 
local configuration file with the program declared 
as the initial application for the terminal. Unless I this is done, the passive devices cannot access the 
application program. The application programs re- 
leased by CDC with this version of the network 
software only provide a mechanism for the switching 

of interactive device connections to other programs. 
A passive device configured with the Remote Batch 
Facility as its initial application program cannot 
be used by any other application program. 

I 
MEMORY REQUIREMENTS 
Although the size of an application program varies 
with its complexity and functions, the AIP coding 
added by the CYBER loader does not normally exceed 
1100 words of central memory. The version of AIP 
that generates the debug log file and statistics 
file requires 1100 more words. Using the QTRM 
utility package adds less than 700 additional words 
to the program's central memory field length 
requirements. 





THE COMMUNICATIONS CONTROL PROGRAM AND 
THE NETWORK PROCESSING UNIT 

This section contains a general description of how 
the Communications Control Program (CCP) functions 
in a network processing unit (NPU). This descrip- 
tion: 

Introduces the major hardware components of the 
NPU that form the hardware environment for CCP 
operation. 

Briefly describes the multiplex subsystem and 
the mechanics of transferring data in the two 
general formats used by the network; these are 
the interactive virtual terminal (IVT) format 
defined in section 2, and the physical record 
unit (PRU) format used to support CDC-defined 
batch devices through the special batch data 
interface mentioned in section 2. 

Summarizes the operation of CDC-written terminal 
interface programs (TIPS). 

HARDWARE ENVIRONMENT 
Each CDC network processing unit consists of: 

A 2551 series Communications Processor, with 
macromemory and micromemory 

A multiplex subsystem, containing varying num- 
bers and types of communications line adapters 

0, 1, or 2 CYBER channel couplers 

Figure 7-1 shows the maximum architecture of such a 
network processing unit. Some NPUs also have a 
magnetic tape cassette drive and an operator's 
console that is not part of the network. 
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Figure 7-1. Basic Components of a 
CDC Network Processing Unit  

255 1 SERIES COMMUNICATIONS PROCESSOR 

The 2551 series Communications Processor has both a 
programmable micromemory and a macromemory; each 
model of the 2551 series has varying amounts of 
macromemory, with several sizes of random access 
micromemory (RAM) logic. 8192 words (8K) of micro- 
memory are required to run the current release of 
CCP . 
Because models can be modified on site, a model 
designation does not necessarily correspond to a 
specific macromemory or micromemory configuration. 
The internal characteristics of a specific 2551 
Communications Processor model are described in the 
corresponding hardware reference manual listed in 
the preface. 

Each NPU might require its own variant of CCP, 
depending on the macromemory size of the unit and 
the software modules that need to reside in the 
unit. Variants are generated as described in the 
NOS Version 2 System Maintenance Reference Manual 
described in the preface. These variants reside in 
the host NPU load file (NLF). The appropriate 
variant for loading into each NPU is determined by 
the host Network Supervisor program from information 
contained in the network configuration file. This 
process is described in the Network Access Method 
Version 1 Network Definition Language Reference 
Manual listed in the preface. 

CYBER CHANNEL COUPLER 

Local NPUs (front-end NPUs for CDC host computers) 
have at least one CYBER channel coupler. Although 
up to two channel couplers can be physically housed 
in an NPU cabinet, the channel coupler is treated 
as an external device by the NPU. The coupler con- 
tains programmable registers; it serves as a trans- 
fer mechanism to convert' the 8-bit data bytes 
within one 16-bit NPU memory word into 8-bit data 
bytes within two 12-bit words of a CDC CYBER 170 
computer's peripheral processor. 

CCP services the coupler through a software module 
called the Host Interface Program (HIP). The ex- 
ternal characteristics of the CYBER channel coupler 
are described in the Network Access Method Version 
1 Network Definition Language Reference Manual 
mentioned in the preface. The internal character- 
istics of a coupler are described in the appropriate 
2551 Communications Processor model hardware refer- 
ence manual listed in the preface. 

CASSETTE DRIVE 

The magnetic tape cassette drive and an accompanying 
deadman timer hardware is required if the 2551 has 
two couplers or is used as a remote NPU. When an 
NPU has a cassette drive, the drive is used to 
begin the loading of CCP from a host computer. 



The cassette drive loads a copy of the system auto- 
start module program (SAM-P) from a CDC-supplied 
cassette. SAM-P is essentially a bootstrap loader 
that obtains the copy of CCP appropriate for its 
NPU from a copy of the Network Supervisor program 
in a host computer. 

The cassette drive can also be used to load optional 
offline hardware diagnostic software for use with 
the offnet NPU console. 

NPU CONSOLE 

If the NPU has an operator's console, that console 
is not part of the network; it connects to a special 
port of the NPU and is not serviced through a com- 
munications line adapter. This offnet console is 
not the console associated with the NPU operator who 
is known to the Communications Supervisor program 
in the host as a network operator or NOP. 

The offnet NPU console is used to run optional on- 
line or offline diagnostic software; use of that 
software is described in the Communications Control 
Program Version 3 Diagnostic Handbook listed in the 
preface. If the site modifies its copy of CCP, the 
offnet console can be used with the internal Test 
Utility Package for online debugging of the code. 

MULTIPLEX SUBSYSTEM 
The multiplex subsystem contains the following 
components : 

A multiplex loop interface adapter (MLIA) 

One or more loop multiplexers (LMs) 

One or more communications line adapters (CLAs) 

Related firmware (microprograms) and software 

The basic relationships of these components are 
shown in figure 7-2. 

There are three types of CDC communications line 
adapters: 

Model 2560 series synchronous CLAs, used to 
support lines connecting Mode 4 protocol, IBM 
2780 or IBM 3780 bisynchronous protocol, or HASP 
protocol terminals to the NPU 

Model 2561 series asynchronous CLAs, used to 
support lines connecting teletypewriter- 
compatible or IBM 2741-compatible terminals to 
the NPU 
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Model 2563 series high-level data link control 
(HDLC) CLAs, used to support trunks connecting 
other NPUs or lines connecting asynchronous 
terminals to the NPU through X.25 packet- 
switching networks 

The types of CLAs in the multiplex subsystem of a 
specific NPU depend on the types of connections 
that NPU must support. The external characteristics 
of CLAs are described in the Network Access Method 
Version 1 Network Deflnition Language Reference 
Manual mentioned in the preface. The internal 
characteristics and functions of CDC-supplied CLAs 
are described in their respective hardware reference 
manuals listed in the preface. 

MULTIPLEX SUBSYSTEM 
OPERATION 
The following paragraphs provide a brief overview 
of the flow of data through all of the hardware and 
software components listed above. 

The multiplex subsystem has two principal tasks: 

Relieves the TIPs of having to process communi- 
cation line data according to physical line 
characteristics (most line characteristics are 
invisible to the TIPS as a result of multiplex 
subsystem processing) 

Multiplexes data to match the low-speed char- 
acteristics of individual terminals with the 
high-speed characteristics of the NPU and the 
host 

The multiplex subsystem: 

Receives serial data from communications lines, 
places it in a circular input buffer, demulti- 
plexes it, and places it into a separate input 
buffer for each device on a communication line 

Detects and processes special characters 

Translates code on input 

Detects breaks in communication 

Checks the cyclic redundancy count (CRC) 

Checks and generates character parity 

Controls modems on the NPU end of communication 
lines and analyzes line status 

Processes commands issued by the TIPS 

Chains input data buffers as necessary to 
assemble network data blocks 

Transmits serial data to communications lines 
from communications line output buffers 

INPUT MULTIPLEXING 

Each line has a communications line adapter (CLA). 
If a character is ready when each CLA is sampled, 
the CLA places the character on the input multiplex 
loop together with information identifying the 

source (line) and in some cases, the nature of the 
character (for instance, a character byte can con- 
tain modem signal information rather than a charac- 
ter of data). All information on the input multi- 
plex loop is routed to a circular input buffer (CIB) 
which is usually 512 words long. The demultiplexing 
operation picks data from this buffer and recon- 
stitutes the data input lines separately for each 
communications line. 

INPUT DEMULTIPLEXING 

All TIPS except the HASP and BSC TIPs and possibly 
a site-written TIP process data in a single pass. 
For one-pass TIPs, the multiplex subsystem is 
responsible for selecting data from the CIB as well 
as for putting it into a communication line input 
buffer. 

When transmission block input starts, the multiplex 
subsystem reserves a data buffer for the network 
block (data buffers are normally 64  words long, 
with 2 characters per NPU word). The words in the 
CIB are identified by the communication line num- 
ber, and are packed into an input buffer for that 
line. If a buffer is filled before the transmission 
block' is complete, another buffer is assigned and 
is chained to the first. 

When the state programs detect the end of input, 
the TIP appropriate for the terminal type is noti- 
fied. The TIP continues the processing by passing 
control of the data to the BIP, which formats the 
data into network blocks and controls the routing 
of those blocks. The BIP passes control of the 
network blocks to the Host Interface Package (HIP) 
or the Link Interface Package (LIP). 

The LIP passes the network block across a trunk 
communications line to another LIP, as described 
below under Trunk Multiplexing. The HIP passes the 
network block through the coupler to the PPU of the 
host. 

OUTPUT MULTIPLEXING 

When the NPU has received a network data block from 
the host and a TIP has transformed the code and/or 
format from IVT or PRU to terminal format, the TIP 
notifies the multiplex subsystem that the trans- 
mission block is ready for output. The multiplex 
subsystem picks the characters from the communica- 
tion line's output buffer one at a time, whenever a 
new output data demand (ODD) is generated by the 
CLA. (The ODD indicates the communications line is 
ready to receive another character.) 

The outgoing characters are placed on the output 
multiplex loop, along with such control characters 
as are needed, and an address that will be recog- 
nized by the CLA for the active line to that ter- 
minal device. The CLA recognizes the address, 
picks that data from the output loop, and marks it 
as being sent. When the contents of the entire 
output buffer for the communications line have been 
transmitted, and the transmission block has been 
received by the terminal, the multiplex subsystem 
can notify the TIP (or the TIP can wait for an 
acknowledgment response from the terminal). The 
TIP releases the output buffer and notifies the 
host of a successful transmission. 



OUTPUT DEMULTlPLEXlNG 

The demul t ip lexing of downline t r a n s f e r s  is a  t e r -  
minal func t ion ;  t h a t  i s ,  t h e  network block i s  
r e c o n s t i t u t e d  i n  a  b u f f e r  f o r  t h e  terminal .  That 
b u f f e r  becomes a  t ransmiss ion block t o  t h e  t e r -  
minal ,  which must then subdivide  or  r o u t e  t h e  b lock 
f o r  d e l i v e r y  t o  the  proper  ou tpu t  device .  

TRUNK MULTIPLEXING 

I f  a  remote NPU i s  included i n  the  network, t r a n s -  
miss ions  between the  l o c a l  NPU and t h e  remote NPU 
t a k e  place  over a  t runk  communications l i n e .  I n  
the  l o c a l  NPU, a  l i n k  i n t e r f a c e  package (LIP) s e t s  
up the  ou tpu t  b u f f e r ,  and the  network block i n  t h a t  
b u f f e r  remains i n  IVT o r  PRU format whi le  being 
t r ansmi t t ed  over the  t runk.  I n  t h e  remote NPU, t h e  
downline network block goes through t h e  CIB and i s  
then demultiplexed by the  LIP. 

The LIP passes  the  b lock t o  the  BIP, which performs 
the  ope ra t ions  desc r ibed  under Inpu t  Mul t ip lexing.  
The BIP then passes  the  b lock t o  t h e  a p p r o p r i a t e  
TIP. 

After  t h e  TIP i n  the  remote NPU t r a n s l a t e s  t h e  code 
from IVT o r  PRU format t o  t e rmina l  format ,  t he  net-  
work block is t r e a t e d  a s  an  ou tpu t  network block i n  
a  l o c a l  NPU; t h a t  i s ,  t h e  block is mul t ip lexed f o r  
t r ansmiss ion ,  i s  s e n t ,  and is  acknowledged. The 
acknowledgment must be format ted  a s  any o t h e r  inpu t  
network block: remul t ip lexed and s e n t  u p l i n e  
through the  l o c a l  NPU t o  the  h o s t .  

Input  network b locks  ( u p l i n e  t r a f f i c )  a r e  r e fo r -  
matted from t e rmina l  t o  PRU o r  IVT format a s  i n  a  .J 
l o c a l  NPU, but  a r e  then s e n t  by t h e  LIP through t h e  
remote NPU m u l t i p l e x e r ,  received by t h e  l o c a l  NPU 
m u l t i p l e x e r ,  and r econs t ruc ted  i n t o  complete ne t -  
work blocks  i n  t h e  l o c a l  NPU by t h a t  NPU's LIP. d 
Network blocks  pass ing through two NPUs a r e  mul t i -  
plexed twice  i n  a  remote NPU, once to / f rom t h e  t e r -  
minal  and aga in  f rom/to  t h e  l o c a l  NPU. 

NETWORK BLOCK HANDLING 
The b a s i c  procedures f o r  up l ine  and downline network 
b lock  movement a r e  d i scussed  next .  Note t h a t  t h e  
procedures  g iven a r e  h i g h l y  summarized. Acknowl- 
edgment procedures a r e  a l s o  h igh ly  summarized. It 
i s  assumed t h a t  t e rmina l s  a r e  connected through a  
s i n g l e  NPU. 

SIMPLIFIED INPUT PROCESSING 

Figure  7-3 shows t h e  movement of d a t a  from a  t e r -  
minal  t o  a  h o s t  a p p l i c a t i o n s  program. So l id  l i n e s  u 
i n d i c a t e  d a t a  and acknowledgment pathways, dashed 
l i n e s  i n d i c a t e  p r i n c i p a l  c o n t r o l  func t ions .  

The major s t e p s  i n  up l ine  d a t a  process ing a r e :  

P o l l i n g  synchronous t e rmina l s  ( such  a s  Mode 4 
t e r m i n a l s )  t o  f i n d  i f  t h e  t e rmina l  has  d a t a  
ready t o  send. 

Figure  7-3. Simp1 i f i e d  Input Process ing 
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Setting up the multiplex subsystem and buffers 
when a terminal indicates it has data to send 
up1 ine. 

Collecting data from all active terminals in a 
circular input buffer (CIB). 

Demultiplexing data and converting it to IVT or 
PRU format, a process controlled by state pro- 
grams unique to each TIP. Demultiplexed data 
is collected in one or more chained buffers that 
are collectively called a communication line 
input buffer. If code conversion is necessary 
(such as EBCDIC to ASCII for IVT data or EBCDIC 
to display code for PRU data), this is also 
accomplished. 

When an input buffer is full (that is, the 
transmission block is complete), the block 
content is validated for conformance to the 
appropriate protocols. 

The transmission block is converted to one or 
more network blocks. 

Network block routing is determined and the 
block is queued to the host coupler. 

Line statistics (a type of status information 
that includes both success and failure data, 
such as number of blocks and characters proc- 
essed or the number of transmission errors 
detected) are updated for the transfer. These 
statistics are periodically sent upline to the 
host; some become accounting messages, others 
become hardware error log messages. 

The coupler transmits the block to the host PPU 
and dequeues the block. 

The host receives the block and queues it to 
the applications program. 

The NPU releases the block buffer. 

When the host delivers the block to an applica- 
tion program, it sends an acknowledgment to CCP. 

SIMPLIFIED OUTPUT PROCESSING 

Figure 7-4 shows the movement of data from a host 
application program to an interactive terminal 
(downline blocks). Conventions for solid and 
dashed lines are the same as for the input diagram. 

The text below describes the same movement for data 
sent to a CDC-defined batch device; the same steps 
occur for both device types, but the order of opera- 
tions varies. The major steps in downline data 
processing are : 

An interrupt from the host indicates a buffer 
of data is ready for transmission. The data is 
in PRU or IVT format at this point. 

If the NPU is not already saturated with other, 
higher priority tasks (note that output takes 
precedence over input), the host interface 
package (HIP) sets up the coupler to receive 
the network block and assigns a buffer (or 
chained buffers) of space to be used as an out- 
put buffer for the block. 

Figure 7-4. Simplified Output Processing 
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The network block is s e n t  by a buffered t r a n s f e r  
from t h e  PPU through the  coupler  t o  the  ass igned 
buf fe r s .  The coupler causes t h e  transmission- 
complete i n t e r r u p t  t o  the  HIP when a l l  of the  
network block has been received. 

The t e x t  processor converts  the  network block 
from IVT o r  PRU format t o  the  d e s t i n a t i o n  t e r -  
minal 's format ( t ransmission blocks) .  

The t ransmission block is queued t o  a terminal  
con t ro l  block where the  terminal  i n t e r f a c e  
package (TIP) d e t e c t s  t h a t  da ta  is ava i l ab le .  

If  the  terminal is ab le  t o  receive output  d a t a ,  
the  TIP d i r e c t s  the  mult iplex subsystem t o  out- 
put the  message. 

When a synchronous terminal  has detected the  end 
of a t ransmission,  it sends an acknowledgment. 

When the  TIP knows t h a t  the  d a t a  was received,  
the  NPU terminates  the  output  opera t ion  by 
sending an acknowledgment t o  the  hos t  and by 
re leas ing  the  output  b u f f e r s .  

Line s t a t i s t i c s  ( a  type of s t a t u s  information 
tha t  includes  both success  and f a i l u r e  d a t a ,  
such a s  number of blocks and c h a r a c t e r s  proc- 
essed o r  the  number of t ransmission e r r o r s  
de tec ted)  a r e  updated f o r  the  t r a n s f e r .  These 
s t a t i s t i c s  a r e  p e r i o d i c a l l y  s e n t  up l ine  t o  t h e  
h o s t ;  some become accounting messages, o t h e r s  
become hardware e r r o r  log messages. 

DATA PRIORITIES 

Network blocks a r e  def ined t o  be high o r  low pr io r -  
i t y  a s  a func t ion  of the  device  which sends o r  
receives  the  da ta  i n  the  block. Regulation of d a t a  
i s  needed because a l l  network blocks requ i re  b u f f e r  
space; i t  is  poss ib le  t h a t  combined peak load 
demands from te rmina l s ,  from the h o s t ,  and from 
neighboring NPUs ( i f  any) may requ i re  more b u f f e r s  
than the  NPU can ass ign.  

To prevent NPU stoppage f o r  l a c k  of b u f f e r s ,  the  NPU 
is allowed t o  r e j e c t  input  on the  b a s i s  of p r i o r i t y  
o r  because the  channel seeking t o  inpu t  d a t a  a l ready  
has i t s  maximum share  of b u f f e r s  ass igned.  For 
terminals  which a r e  pol led f o r  i n p u t ,  r egu la t ion  is  
handled i n d i r e c t l y ;  the  NPU does no t  p o l l  t h e  t e r -  
minals u n t i l  more b u f f e r s  a r e  ava i l ab le .  A s  c u r r e n t  
network blocks a r e  processed and ou tpu t ,  more buf- 
f e r s  become a v a i l a b l e  and the regu la t ion  l e v e l  can 
change t o  accept  da ta  previously  r e j e c t e d .  

Two types of r egu la t ion  e x i s t :  

Regulation of upl ine and downline d a t a  f o r  
s p e c i f i c  connections 

Regulation of up l ine  and downline da ta  f o r  
e n t i r e  l o g i c a l  l i n k s  (da ta  paths  through an NPU 
t o  a h o s t )  

Connection Regulation 
'./ 

Data t o  o r  from a terminal  device  is regulated by 
the  up l ine  and downline network block l i m i t s  ass ign-  
ed f o r  the  device. The NPU queues t h e  number of 
inpu t  blocks s p e c i f i e d  a s  the  up l ine  block l i m i t  d 
f o r  the  device. The NPU a l s o  queues the  number of 
downline blocks queued f o r  the  device  ou t s ide  of 
the  h o s t ;  t h e  por t ion  queued by t h e  hos t  is es tab-  
l i s h e d  by two queuing l i m i t s ,  t h e  a p p l i c a t i o n  block 
l i m i t  and t h e  downline block l i m i t .  

The a p p l i c a t i o n ,  downline, and up l ine  block l i m i t s  
a r e  i n i t i a l l y  es tab l i shed  by t h e  network adminis- 
t r a t o r  i n  the  network d e f i n i t i o n  f i l e ,  using the  
Network Def in i t ion  Language s ta tement  ABL, DBL, and 
UBL parameters.  This process is  discussed i n  sec- 
t i o n  2 and i n  the  Network Access Method Version 1 
Network Def in i t ion  Language Reference Manual l i s t e d  
i n  t h e  preface.  

When t h e  upl ine block l i m i t  f o r  a device  is  reached, 
inpu t  r egu la t ion  begins f o r  the  device .  Input 
r egu la t ion  is  discussed s e p a r a t e l y  f o r  each TIP, 
l a t e r  i n  t h i s  sec t ion .  When t h e  a p p l i c a t i o n  block 
l i m i t  f o r  downline da ta  is reached, hos t  processes  
perform output r egu la t ion  without involving the  NPU. 

Levels of Logical Link Regulation 

Three l e v e l s  of t r a f f i c  p r i o r i t y  a r e  def ined on a 
l o g i c a l  l i n k :  

Se rv ice  message t r a f f i c  ( p r i o r i t y  1 ) :  This 
l e v e l  includes  command, r ep ly ,  and s t a t u s  
information exchanged between neighboring NPUs 
and between NPUs and a host .  T r a f f i c  a t  t h i s  
l e v e l  is suspended only a f t e r  suspension of - 
t r a f f i c  a t  l e v e l s  2 and 3 f a i l s  t o  produce the  
needed buf fe r  space. 

High-level ( p r i o r i t y  2 ) :  This l e v e l  i s  intend- 
ed f o r  da ta  assoc ia ted  with  an i n t e r a c t i v e  type 
of device .  The s i z e  of each network block is  
normally small but the  network block is quickly 
processed so  t h a t  no processing de lay  is  v i s i b l e  
t o  the  terminal  user .  T r a f f i c  a t  t h i s  l e v e l  i s  
suspended only a f t e r  suspension of t r a f f i c  a t  
l e v e l  3 f a i l s  t o  produce the  needed buf fe r  
space. 

Low-level ( p r i o r i t y  3): This  l e v e l  is intended 
f o r  d a t a  assoc ia ted  with batch-type devices .  
The s i z e  of the  network block is  l a rge  ( o f t e n  a 
thousand by tes  o r  more) but s ince  no operator  
i n t e r a c t i o n  is  involved, a smal l  delay i n  net- 
work block processing is  acceptable .  T r a f f i c  
a t  t h i s  l e v e l  is  suspended f i r s t  when regu la t ion  
must occur t o  produce t h e  needed buf fe r  space. 

The a c t u a l  assignment of p r i o r i t i e s  ( l e v e l s  2 and 
3) t o  devices  occurs i n  t h e  network conf igura t ion  
f i l e .  Refer t o  the  Network Access Method Version 1 
Network D e f i n i t i o n  Language Reference Manual l i s t e d  
i n  the  preface.  



When the logical link used by a device becomes sub- 
ject to traffic suspension at the indicated prior- 
ity level, input regulation begins for the device. 
Input regulation is discussed separately for each 
TIP, later in this section. 

Most downline regulation occurs through host proc- 
esses, without involving the NPU. The NPU can 
reject downline data when buffer regulation is in 
effect. 

TERMINAL INTERFACE 
PROGRAMS 
There are two basic categories of Terminal Interface 
Programs : 

Site-written TIPs 

CDC-written TIPs 

A site-written TIP can consist of: 

Code written specifically to support a communi- 
cations protocol not currently supported by a 
CDC-w r it ten TIP 

Code added to a CDC-written TIP to support ter- 
minals that use CDC-supported protocols but 
have characteristics not compatible with any 
CDC-defined terminal class or with any CDC- 
defined device type 

The functions and characteristics of site-written 
TIPs are unknown. The configurable features of 
communication lines, terminals, and devices sup- 
ported by such TIPs are described in the Network 
Access Method Version 1 Network Definition Language 
Reference Manual described in the preface. 

The released version of CCP has separate TIPs to 
support five communication protocols. These are: 

The ASYNC TIP, supporting teletypewriter- 
compatible or IBM-2741-compatible devices 

The X.25 TIP, supporting packet-switching net- 
work terminals using a packet assembly/ 
disassembly (PAD) facility 

The MODE4 TIP, supporting terminals and devices 
that use either the mode 4A or mode 4C variants 
of the CDC Mode 4 communications protocol 

The HASP TIP, supporting terminals and devices 
that use the Houston Automatic Spooling Program 
(HASP) protocol 

The BSC TIP, supporting terminals and devices 
that use the IBM 2780 or IBM 3780 variants of 
the IBM bisynchronous protocol 

ASYNC TIP 

The ASYNC TIP supports terminal devices connected 
through dedicated or dial-up asynchronous lines. 
Such devices normally generate IVT data to exchange 
in an interactive mode with a host application pro- 
gram. The TIP supports one terminal device per 
line, and expects each device to have an input and 
an output mechanism. 

The following CDC-defined terminal classes are 
supported: 

Terminal 
Class Archetype Terminal 

Teletype Models 33, 35, 37, 38 
CDC 713, 751, 756 
Reserved for CDC 
IBM 2741 
Teletype Model 40-2 
Hazeltine 2000 
CDC 752 
Tektronix 4014, 4114 

Site-defined devices in terminal classes 28 through 
31 can also be supported if the site modifies the 
released version of the ASYNC TIP. 

Each CDC-defined terminal class has a default set 
of terminal characteristics as shown in appendix 
F. These terminal characteristics can be changed 
from their defaults initially for each device 
through the network configuration file or sub- 
sequently by the terminal user and/or the applica- 
tion program through the use of commands. 

The valid values and default parameters for commands 
in each of these terminal classes are shown in 
appendix F. When a valid value is entered from a 
terminal, the TIP responds with the message: 

cd ACCEPTED. . 
where cd is the command mnemonic. When an invalid 
value is entered, the TIP responds with the message: 

cd reason 

and the command represented by cd is ignored. The 
field identified as reason contains a message such 
as DUPLICATE CHARACTER, INAPPROPRIATE VALUE, ILLEGAL 
TERMINAL CLASS, ILLEGAL COMMAND, or ILLEGAL VALUE, 
explaining the reason the command was ignored. 

The ASYNC TIP supports all IVT interface commands 
and features except the following ones for 2741 
terminals: 

Break condition as user break or cancel input 
(the BR command) 

Special editing (the SE command) 

Paper tape input or output (the IN command PT 
and XP options, the OP command PT option) 

Input and output regulation of or by devices, 
called device control (the LC and OC commands) 

Abort output blocks (the AB command) 

Input cursor positioning response (the CP 
command) 

Block mode operation 

Changing the end-of-line character code to a 
value other than the default delimiter (the EL 
or EB command X options) 

Line mode cursor positioning (the EL cormnand CP 
option) 



Transparent mode timeout or character count 
delimiter, or changing the character code used 
as a delimiter (the DL or the XL command TO or 
C option, or the X and Y options) 

Echoplexing (the EP command) 

Protocol Assumptions 

This subsection describes those aspects of TIP 
operation that depend upon hardware use or are 
implementor-determined portions of asynchronous 
communications protocol. These aspects include: 

Line access 

Line speed and stop bit use 

Operating modes 

Point-to-Point and Multidrop Line Access 

The ASYNC TIP supports point-to-point communication 
line access for nonaddressable terminals. Multi- 
drop terminal configurations are not supported. 

Speeds and Stop Bits 

Teletypewriter-compatible terminals (classes 1, 2, 
and 5 through 8) are assumed to use 2 stop bits when 
operating at 110 b/s and 1 stop bit when operating 
at speeds from 150 to 9600 b/s. 2741-compatible 
terminals (class 4) that operate at speeds of 134.5 
b/s use 1.5 stop bits; 2741-compatible terminals 
that operate at speeds of 300 b/s use 1 stop bit. 

Modes of Operation 

The logical mode of operation of the TIP is normally 
half-duplex, with input given priority over out- 
put. This means that output is not started when 
input is active. If input occurs during output, 
output is stopped within a few characters, and con- 
tinues with the first unsent character after input 
completes. The TIP attempts to deliver output 
whenever such data is available, unless: input is 
in process, a page wait condition is in force, or 
an automatic input mode block has been delivered to 
the terminal. 

The only exception to this half-duplex mode of 
operation occurs when full-duplex operation is 
required by the application program (refer to the 
turn-on-full-duplex supervisory message described 
in section 3). Full-duplex operation, supporting 
simultaneous input and output, is functional only 
when transparent keyboard input is selected (refer 
to the XK or X options of the IN command in appendix 
F). When the TIP operates in full-duplex mode, 
device input and output control (IC and OC com- 
mands), page waiting (PG command), echoplexing (EP 
command), and automatic input are not effective 
options for the terminal user or the application 
program. 

Supported Input and Output Mechanisms 
-1 

The TIP supports a range of input and output mecha- 
nisms; only one input and one output mechanism can 
be active at any given time. Control of multiple 
output mechanisms (for example, a display and a d 

hardcopy printer) is left up to the terminal. 

When normalized mode input is in effect, the TIP 
supports the following input modes and mechanisms 
(refer to the IN command in appendix F): 

Keyboard in line mode. Input is forwarded 
after an end-of-line or end-of-block character 
is recognized; available output is sent after 
either the end-of-line or the end-of-block 
character. 

Keyboard in block mode (not supported for 2741 
devices). Input is forwarded after an end-of- 
line or end-of-block character is recognized; 
available output is only sent after the end-of- 
block character. Unless the terminal is 
operating in full-ASCII mode (Y option of the 
FA command, described in appendix F), an end- 
of-block character immediately following an 
end-of-line character does not cause the TIP to 

.i 
send an empty line to the host. 

Paper tape in block mode with a fixed end-of- 
block indicator sequence (not supported for 
2741 devices). After last message block of 
queued output is delivered, the TIP sends an 
ASCII DC1 (X-ON) character code to start the 
tape reader. Input is forwarded after the end- 
of-line character is recognized; available out- 
put is only sent if the end-of-line character 
is followed by the ASCII DC3 (XOFF) character. 
The sequence of end-of-line and DC3 codes forms 
the fixed end-of-block indicator. The DC3 can J 
be preceeded by an ASCII LF character as well; 
the LF is not part of the forwarded input. 

When normalized mode output is to be sent, the TIP 
supports the following output devices (refer to the 
OP command in appendix F): 

Display. Line folding and scrolling are assumed 
to be performed by the output device when page 
width (see PW command in appendix F) is reached. 

Printer. Line folding is performed by the TIP 
when page width is reached. Paging is performed J 

by the TIP when page length is reached. 

Paper tape (not supported for 2741 devices). 
This output mechanism is treated the same as a 
printer, with the exception that an ASCII DC3 
character is sent after the completion of every 
downline post-print format effector action. 

In transparent mode, the keyboard or paper tape are 
allowed input mechanisms and the display, printer, 
or paper tape are allowed output mechanisms. For- 
warding of input is determined by the options 
selected for the DL or XL commands (see appendix 
F). Output formatting is left up to the host 
application program. In transparent mode, the 
application program is responsible for all data 
interpretation, including control characters. 



Terminal Code Sets and Parity 

The ASYNC TIP supports teletypewriter-compatible 
terminal devices operating with user selectable 
parity set to even, odd, zero, or none. The initial 
parity of the device is established in the network 
configuration file, but can be changed by the 
application program and/or the terminal user; refer 
to the PA command in appendix F. Teletypewriter- 
compatible devices use the ASCII, ASCII bit-paired 
APL, or ASCII typewriter-paired-APL code sets. 

The TIP also supports IBM 2741-compatible terminal 
devices with a fixed parity (set to odd). These 
devices use the EBCD, EBCD-APL, Correspondence Code, 
or Correspondence-Code-APL code sets. 

The TIP converts terminal code sets to and from 
network ASCII codes where necessary. The terminal 
code set used is initially established in the net- 
work configuration file. The terminal user and/or 
the application program can change the code set as 
part of the automatic recognition process, using 
the AR command described in appendix F. 

Normalized Mode O $ E  

The host sends 7-bit ASCII character codes. The 
eighth bit (bit 7) can be anything and is ignored. 
If translation is needed, bit 7 is set to zero 
before the TIP translates the character. If trans- 
lation is not needed, the bit is set to zero before 
going to the CLA for output. The CLA provides the 
parity setting appropriate for the parity option 
selected. This is true for all parity settings. 

Transparent Mode Output 

The host can send anything for bit 7 of all parity 
settings; the host value for bit 7 is ignored for 
all parity options except parity of none. Bit 7 is 
set to zero for parity of zero, and is set correctly 
for parity of odd or even. For parity of none, the 
entire 8 bits, as sent from the host, are sent 
through the CLA to the terminal. 

Normalized Mode Input 

The TIP sends the host 7-bit ASCII character codes 
with the eighth bit always set to 0. This is true 
for all four parity settings. 

Transparent Mode I s  

For parity of none, the host receives the 8 bits 
just as they came in on the line. For the other 
three parity settings, the eighth bit is set to 
zero. 

Initial Connection 

The initial line speed and code set can be explic- 
itly set through the network configuration file or 
can be determined by the TIP through automatic 
recognition. Recognition of line speed is available 
in a range of 110 to 2400 b/s. 

Automatic recognition of line speed is performed 
when a line becomes active. The TIP sets the CLA 
to sample the line at 800 b/s. The user has 60 
seconds to enter input. The first input on the line 
is presumed to be a carriage return code; the bit 
pattern received is compared against the patterns 
expected for that code at supported speeds until a 
match is found. The user then enters more input. 
If the next character entered is also a carriage 
return, the terminal is assumed to use: 

The ASCII code and character set if the ter- 
minal is recognized as other than a 2741 

The EBCD code and character set if the terminal 
is using a 134.5 b/s speed, or is known to be a 
2741 operating at 300 bits per second 

If the second character entered is not a carriage 
return, it is presumed to be a right parenthesis 
code; the bit pattern received is compared against 
the patterns expected for that code in supported 
code sets, until a match is found. 

The need for automatic recognition is established 
through the network configuration file. Once line 
speed and code set are known, the terminal connec- 
tion to the NPU is complete. Subsequent connection 
to a host and an application program depend on the 
network configuration; the procedure and possible 
commands required are described in appendix H. 

After initial connection, the automatic recognition 
procedure can be restarted by the terminal user 
without diaconnecting the terminal from either the 
host application program or the NPU. See the AR 
command description in appendix F. 

Disconnection 

The ASYNC TIP disconnects a terminal on a dial-up 
line when: 

The terminal uses a line speed or code set not 
recognized by the TIP (after 60 seconds of 
attempted automatic recognition). 

The terminal user fails to complete both steps 
of the automatic recognition sequence within 
the time allowed. 

The terminal ts not connected to a host and no 
input has been received from it for 2 minutes. 

The Communications Supervisor requests that the 
line or device be disabled. 

The user hangs up the phone. 

The ASYNC TIP does not disconnect a terminal on a 
dedicated line. Input from disabled terminals or 
input on disabled hardwired lines is discarded. 
Output to disabled terminals is possible (for 
example, messages from the network operator). 
Failure to complete automatic recognition on a 
dedication line causes the TIP to restart the 
procedure. 



Data Formatting in Normalized Mode 

During inpu t ,  t h e  TIP d e t e c t s  t h e  end of a phys ica l  
l i n e  when: 

A l i n e f e e d  code i s  en te red  and an up l ine  block- 
ing f a c t o r  of 0 i s  i n  use  ( an  u p l i n e  network 
block i s  genera ted when 0 is i n  use ,  even though 
the  corresponding network block s i z e  is  100 
c h a r a c t e r s ) .  

The page width is  g r e a t e r  t han  56 c h a r a c t e r s  
and the  page width is  reached. 

The page width i s  0 o r  g r e a t e r  t han  56 char- 
a c t e r s  and an end-of-line o r  end-of-block ind i -  
c a t o r  i s  en te red .  

The TIP does not d i s c a r d  s t o r e d  c h a r a c t e r s  of a 
phys ica l  l i n e  i n  response t o  backspace codes when 
the  backspaces occur a f t e r  t he  end of t h e  phys ica l  
l i n e .  The user  cannot backspace a c r o s s  a phys ica l  
l i n e  boundary t o  d e l e t e  p rev ious ly  en te red  char- 
a c t e r s .  

During ou tpu t  t o  a device  wi th  a p r i n t e r  mechanism 
( r e f e r  t o  the  PR o p t i o n  of the  OP command i n  appen- 
d i x  F ) ,  a phys ica l  l i n e  ends when t h e  page width is 
reached o r  when t h e  ou tpu t  con ta ins  a u n i t  s e p a r a t o r  
code, a c a r r i a g e  r e t u r n  code, o r  a l i n e  feed code. 
During output  t o  a device  wi th  a d i s p l a y  mechanism 
(DI op t ion  of t h e  OP command), a phys ica l  l i n e  ends 
when the  output  ends o r  when i t  c o n t a i n s  a u n i t  
s e p a r a t o r  code, a c a r r i a g e  r e t u r n  code, o r  a l i n e  
feed code. 

The TIP i n s e r t s  c a r r i a g e  r e t u r n ,  l i n e  f eed ,  and 
i d l e  codes when needed a f t e r  t he  end of a phys ica l  
l i n e ;  r e f e r  t o  t h e  C I  and LI commands i n  appendix F. 

Normalized Editing Modes 

The th ree  e d i t i n g  modes desc r ibed  i n  s e c t i o n  2 a r e  
supported f o r  a l l  t e rmina l  c l a s s e s  except  terminal  
c l a s s  4 (2741s).  For 27418, on ly  t h e  complete 
e d i t i n g  and full-ASCII e d i t i n g  modes a r e  supported. 

I n  complete e d i t i n g  mode and s p e c i a l  e d i t i n g  mode, 
t he  cancel  i npu t  c h a r a c t e r  is s t o r e d  a s  d a t a  and a 
f l a g  is s e t  i n  the  network block. The f l a g  becomes 
the  can b i t  of t he  a p p l i c a t i o n  block header i n  t h e  
h o s t ;  r e f e r  t o  the  CN command i n  appendix F. A f t e r  
the  cancel  i npu t  c h a r a c t e r  is e n t e r e d ,  t h e  TIP sends  
t h e  message 

t o  the  t e rmina l .  

I n  s p e c i a l  e d i t i n g  mode and full-ASCII mode, l i n e  
feed codes and backspace c h a r a c t e r s  are d a t a  and 
a r e  not processed by t h e  TIP. 

I n  s p e c i a l  e d i t i n g  mode, i npu t  of a backspace f o l -  
lowed by a l i n e  f eed  code causes  ou tpu t  of a b e l l  
code and a p o i n t e r  c h a r a c t e r ,  followed by a back- 
space and a l i n e  feed.  For t h e  ASCII, EBCD, and 
Correspondence Code c h a r a c t e r  s e t s ,  t h e  po in te r  
c h a r a c t e r  is ! ; f o r  t h e  APL c h a r a c t e r  sets, t h e  
p o i n t e r  c h a r a c t e r  is  V .  

Input Operations 

Sec t ion  2 d e s c r i b e s  t h e  gene ra l  c a s e  f o r  any i n t e r -  
a c t i v e  v i r t u a l  t e rmina l  i npu t  ope ra t ion .  This sub- 
s e c t i o n  d e s c r i b e s  t h e  s p e c i a l  c a s e s  and s u b s e t s  of 
those  ope ra t ions  unique t o  t e rmina l s  s e rv iced  -J 

through t h e  ASYNC TIP. 

When i n p u t  ends ,  t h e  TIP can perform cur so r  posi -  
t i on ing  a s  a response t o  t h a t  cond i t ion .  Whether 
c u r s o r  p o s i t i o n i n g  occurs  is  determined by t h e  cur- 
r e n t  s e t t i n g  of t h e  CP command ( r e f e r  t o  appendix 
F ) .  The response used is  determined by t h e  c u r r e n t  
va lue  f o r  t h e  CP op t ion  of t h e  EL o r  EB command. 
For 2741 t e r m i n a l s ,  c u r s o r  p o s i t i o n i n g  always occurs  
a f t e r  i npu t  because t h e  t e rmina l  ends each l i n e  
wi th  a newline code (NL). 

The fol lowing IVT ope ra t ions  can be c o r r e c t l y  sup- 
por ted  by t h e  ASYNC TIP on ly  i n  l i n e  mode: 

Cursor pos i t ion ing  responses a t  t h e  end of each 
phys ica l  and l o g i c a l  l i n e  ( r e f e r  t o  Y op t ion  of 
t h e  CP command i n  appendix F ) ;  c u r s o r  pos i t i on -  
i n g  a t  t h e  end of each block is t h e  on ly  op t ion  
t h a t  can be supported i n  b lock mode. 

d' 

Spec ia l  e d i t i n g  mode process ing of the  
backspace-linefeed code sequence. 

For 2741 t e r m i n a l s ,  t h e  TIP keeps t r a c k  of s h i f t s  
between uppercase and lowercase.  Each phys ica l  
l i n e  of input  is  presumed t o  s t a r t  i n  lowercase.  

For paper t a p e  ope ra t ion  ( r e f e r  t o  PT op t ion  of t h e  
I N  command i n  appendix F ) ,  a DC3 (X-OFF) code is  
s e n t  up l ine  a s  d a t a  un le s s  i t  fo l lows an  end-of-line 
i n d i c a t o r .  For t r anspa ren t  paper t ape  ope ra t ion  
( r e f e r  t o  XP op t ion  of t h e  I N  command), a DC3 
(X-OFF) code fol lowing an end-of-line i n d i c a t o r  and - 
t h e  end-of-line i n d i c a t o r  i t s e l f  a r e  s e n t  up l ine  a s  
d a t a  when t h a t  sequence does no t  d e l i m i t  m u l t i p l e  
message t r a n s p a r e n t  input .  

Output Operations 

Two i n t e r a c t i v e  v i r t u a l  t e rmina l  output  con t ro l  
ope ra t ions  a r e  unique t o  t h e  ASYNC TIP: 

Discarding output  on t e rmina l  user  o r  app l i ca -  
t i o n  program command 

i 

Suspending output  i n  response t o  dev ice  commands 
t h a t  perform output  r e g u l a t i o n  

Discarding Output 

I f  t h e  t e rmina l  u s e r  e n t e r s  t h e  a b o r t  output  b lock 
c h a r a c t e r  ( r e f e r  t o  t h e  AB command i n  appendix F ) ,  
t h e  ASYNC TIP d i s c a r d s  t h e  r e s t  of t h e  c u r r e n t  
t r ansmiss ion  b lock  and t h e  c u r r e n t  network block. 
Output con t inues  wi th  any subsequent b lock received 
from t h e  h o s t .  

Output Regula t ion 

Terminals can t r ansmi t  an  i s o l a t e d  ASCII DC3 (X-OFF) 
code t o  s t o p  ou tpu t .  When output  c o n t r o l  by a 
dev ice  is s e l e c t e d  ( r e f e r  t o  t h e  Y o p t i o n  of t h e  OC 



command i n  appendix  F ) ,  t h e  TIP s t o p s  o u t p u t  w i t h i n  
n  c h a r a c t e r s  ( n  depends  on t h e  sys tem l o a d ,  b u t  i s  
normal ly  2 )  and  d i s c a r d s  t h e  r e c e i v e d  DC3 code.  

The t e r m i n a l  can  t hen  t r a n s m i t  a n  i s o l a t e d  ASCII 
DC1 (X-ON) code t o  resume o u t p u t .  When t h e  TIP 
r e c e i v e s  t h a t  code ,  i t  d i s c a r d s  t h e  DC1 and resumes 
o u t p u t  w i t h  t h e  n e x t  c h a r a c t e r  i n  t h e  c u r r e n t  
b u f f e r  . 
I f  t h e  t e r m i n a l  does  no t  t r a n s m i t  a n  ASCII DC1 
(X-ON) code ,  any  i n p u t  fo l lowed by a n  end-of-block 
o r  end-of - l ine  i n d i c a t o r  c a u s e s  o u t p u t  t o  resume. 
The TIP d i s c a r d s  t h e  end-of-block o r  end-of - l ine  
i n d i c a t o r  i f  a p p r o p r o p r i a t e  f o r  t h e  c u r r e n t  
o p e r a t i n g  mode, and t h e  r ece ived  i n p u t  is s e n t  t o  
t h e  h o s t  a s  d a t a .  

The ASYNC TIP a l s o  s u p p o r t s  o u t p u t  r e g u l a t i o n  
through u se  of t h e  c l e a r  t o  send (CTS) modem s i g n a l .  
The TIP s t o p s  o u t p u t  w i t h i n  two c h a r a c t e r s  when CTS 
d r o p s ,  and resumes o u t p u t  when CTS i s  r a i s e d  a g a i n .  

Break Significance 

A b reak  c o n d i t i o n  on an  asynchronous  communication 
l i n e  e x i s t s  when a  n u l l  c h a r a c t e r  w i t h  a  f raming 
e r r o r  i s  d e t e c t e d  by t h e  CLA. Such a  c o n d i t i o n  
cause s  t h e  TIP t o  s t o p  any  o u t p u t  i n  p r o g r e s s  and 
w a i t  f o r  c o n s e c u t i v e  i n p u t .  Th i s  c o n d i t i o n  ha s  t h e  
fo l l owing  a d d i t i o n a l  meaning t o  t h e  ASYNC TIP o n l y  
when normal ized  mode i n p u t  i s  used  (IN command KB 
o r  PT o r  BK o p t i o n s ,  d e s c r i b e d  i n  appendix  F ) .  

A d e v i c e  can  be d e f i n e d  such  t h a t  d e t e c t i o n  of a  
b r e a k  c o n d i t i o n  on t h e  l i n e  is  i n t e r p r e t e d  a s  e i t h e r  
a  u s e r  b r eak  1  s i g n a l  ( r e f e r  t o  t h e  B1 command i n  
appendix  F )  o r  a s  a  c a n c e l  i n p u t  s i g n a l  ( r e f e r  t o  
CN command i n  append ix  F). T h i s  is done i n i t i a l l y  
through t h e  network c o n f i g u r a t i o n  f i l e  and sub- 
s e q u e n t l y  by an  a p p l i c a t i o n  program and /o r  a  t e r -  
m ina l  u se r  through t h e  Y o p t i o n  of t h e  BR command, 
d e s c r i b e d  i n  appendix  F. 

I f  i npu t  is i n  p roce s s  when such  a  b r eak  c o n d i t i o n  
is d e t e c t e d ,  t h e  c o n d i t i o n  is  t r e a t e d  as a  r e q u e s t  
t o  c a n c e l  i n p u t .  A f l a g  is  s e t ,  and t h e  c a n c e l l e d  
d a t a  is s e n t  u p l i n e  t o  t h e  h o s t  f o r  d i s c a r d i n g .  
The s e t  f l a g  becomes t h e  can  b i t  i n  t h e  a p p l i c a t i o n  
b lock  header .  As it does  when i t  d e t e c t s  t h e  c a n c e l  
c h a r a c t e r  a t  t h e  end of  a  l i n e ,  t h e  TIP s ends  t h e  
message 

t o  t h e  t e rmina l .  

I f  t h e  t e r m i n a l  is i d l e  o r  o u t p u t  is i n  p r o c e s s  
when such  a  b r eak  c o n d i t i o n  is  d e t e c t e d ,  t h e  condi -  
t i o n  is t r e a t e d  a s  a  u s e r  b r eak  1  r e q u e s t .  A b r e a k  
b lock  is  c r e a t e d ,  and a l l  d a t a  queued f o r  o u t p u t  i s  
d i s c a r d e d ;  t h e  b r e a k  b l o c k  is s e n t  u p l i n e  t o  t h e  
h o s t .  I n  t h e  h o s t ,  t h e  b r eak  b l o c k  becomes a  
s u p e r v i s o r y  message and a l s o  s e t s  t h e  b r k  b i t  i n  t h e  
a p p l i c a t i o n  b lock  heade r  of  a  subsequen t  network 
b lock .  

Input Regulation 

As mentioned e a r l i e r  i n  t h i s  s e c t i o n  under  Data 
P r i o r i t i e s ,  t h e  TIP must sometimes suspend i n p u t .  
For  d e v i c e s  t h a t  s u p p o r t  i n p u t  c o n t r o l  ( r e f e r  t o  
t h e  Y o p t i o n  of  t h e  IC command i n  appendix  F ) ,  i n p u t  
i s  s topped whenever a  temporary  su spens ion  of i n p u t  
must occur .  The TIP s ends  a n  ASCII DC3 (X-OFF) code  
t o  accompl ish  t h i s .  When r e g u l a t i o n  e n d s ,  t h e  TIP 
s ends  a n  ASCII DC1 (X-ON) code t o  t h e s e  t e r m i n a l s .  

I f  i n p u t  of a  l o g i c a l  l i n e  o c c u r s  when r e g u l a t i o n  
i s  needed ,  t h e  message 

WAIT. . 
is s e n t ,  p receeded  by a  DC3 (X-OFF) code .  The d a t a  
t r a n s m i t t e d  from t h e  t e r m i n a l  is d i s c a r d e d .  For  
t e r m i n a l s  o p e r a t i n g  i n  b l o c k  mode, a v a r y i n g  number 
of  l o g i c a l  l i n e s  w i t h i n  a  b l o c k  might  be  d i s c a r d e d ;  
t h a t  i s ,  r e g u l a t i o n  can  beg in  a f t e r  t h e  f i r s t  log- 
i c a l  l i n e  i s  s t o r e d  and c a n  end b e f o r e  t h e  l a s t  
l o g i c a l  l i n e  of  t h e  t r a n s m i s s i o n  b l o c k  b e g i n s .  The 
WAIT message is s e n t  f o r  e ach  d i s c a r d e d  l i n e .  

When d a t a  ha s  been d i s c a r d e d ,  t h e  message 

REPEAT. . 
i s  s e n t  a s  soon a s  r e g u l a t i o n  ends  and d a t a  c an  
a g a i n  be  a c c e p t e d  and s t o r e d  by t h e  NPU. Paper  
t a p e  r e a d e r s  must be  r e s t a r t e d  manual ly .  

Output  from t h e  h o s t  is s e n t  t o  t h e  t e r m i n a l  d u r i n g  
i n p u t  r e g u l a t i o n ,  u n l e s s  i n p u t  was i n  p r o c e s s  when 
r e g u l a t i o n  began.  

Error Recovery 

The ASYNC TIP per forms no e r r o r  r e cove ry  on i n p u t  
d a t a ;  any  e r r o r  r e cove ry  needed must be performed 
by t h e  a p p l i c a t i o n  program i n  t h e  h o s t .  I f  a  p a r i t y  
e r r o r  o r  f raming e r r o r  is  d e t e c t e d  d u r i n g  i n p u t ,  
t h e  TIP s t o r e s  t h e  e r roneous  code i n  t h e  network 
b lock  and  s e t s  a  f l a g .  The f l a g  becomes t h e  pef 
b i t  i n  t h e  h o s t  a p p l i c a t i o n  b lock  heade r .  

X.25 TIP WITH PAD 

The X.25 TIP PAD subTIP s u p p o r t s  asynchronous  t e r -  
m ina l  d e v i c e s  connected  through a  packe t - sw i t ch ing  
network (PSN) o r  a  p u b l i c  d a t a  network (PDN). These 
networks p rov ide  a  packet  a s s emb ly /d i s a s semb ly  
(PAD) a c c e s s  f a c i l i t y  w i t h  s e p a r a t e  sw i t ched  v i r t u a l  
c i r c u i t s  f o r  e ach  d e v i c e ,  and u se  a  d e d i c a t e d  o r  
d i a l -up  synchronous  communication l i n e  t o  exchange 
d a t a  w i t h  t h e  NPU. 

The t e r m i n a l  d e v i c e  is connec t ed  t o  t h e  PDN through 
t h e  PAD f a c i l i t y .  The PAD f a c i l i t y  c o n n e c t s  t o  t h e  
t e r m i n a l  ove r  a  v o i c e  g r a d e  l i n e  a t  low o r  medium 
speeds .  

X.25 d e v i c e s  no rma l ly  g e n e r a t e  IVT d a t a  t o  exchange 
i n  a n  i n t e r a c t i v e  mode w i t h  a  h o s t  a p p l i c a t i o n  pro- 
gram. The TIP s u p p o r t s  one t e r m i n a l  d e v i c e  pe r  
v i r t u a l  c i r c u i t ,  and e x p e c t s  e a c h  d e v i c e  t o  have a n  
i n p u t  and a n  o u t p u t  mechanism. 



The following CDC-defined terminal classes are 
supported: 

Terminal 
Class Archetype Terminal 

1 Teletype Models 33, 35, 37, 38 
2 CDC 713, 751, 756 
3 Reserved for CDC 
5 Teletype Model 40-2 
6 Hazeltine 2000 
7 CDC 752 
8 Tektronix 4014. 4114 

Site-defined devices in terminal classes 28 through 
31 can also be supported if the site modifies the 
released version of the X.25 TIP. 

Each CDC-defined terminal class connected via a PAD 
access facility has a default set of terminal char- 
acteristics, as shown in appendix F. Some of these 
characteristics differ from those the terminal class 
would possess if serviced through the ASYNC TIP. 
These terminal characteristics can be changed ini- 
tially for each communication line through the net- 
work configuration file or subsequently by the ter- 
minal user and/or the application program through 
the use of commands. 

The valid values and default parameters for commands 
in each of these terminal classes are shown in 
appendix F. When a valid value is entered from a 
terminal, the TIP responds with the message: 

cd ACCEPTED. . 
where cd is the command mnemonic. 

When an invalid value is entered, the TIP responds 
with the message: 

cd reason 

and the command represented by cd is ignored. The 
field identified as reason contains a message such 
as DUPLICATE CHARACTER, INAPPROPRIATE VALUE, ILLEGAL 
TERMINAL CLASS, ILLEGAL COMMAND, or ILLEGAL VALUE, 
explaining the reason the command was ignored. 

The X.25 PAD subTIP supports all IVT interface com- 
mands and features except the following: 

Special editing (the SE command) 

Paper tape input or output (the IN command PT 
and XP options, the OP command PT option) 

Keyboard input options KB and XK (the IN com- 
mand) are not recognized because only the X 
option is needed 

Input and output regulation of or by devices, 
called device control (the IC and OC commands) 

Abort output blocks (the AB command) 

Cancel input using a break condition key (the 
BR command) 

Line mode cursor positioning (the EL command CP 
option) 

Changing the end-of-block indicator (the EB 
command X option) J 

Transparent mode timeout delimiter (the DL or 
XL command TO option) 

Echoplexing (the EP command) 

Protocol Assumptions 

This subsection describes those aspects of TIP 
operation that depend upon hardware use or are 
implementor-interpreted portions of X.25 communica- 
tions protocol. These aspects include: 

Line access 

Frame and packet characteristics 

Operating mode 

Point-to-Point and Multidrop Line_ Access 

The X.25 TIP supports point-to-point communication 
lines but allows multiple virtual circuits to share 
the 'line. Multidrop terminal configurations within 
a virtual circuit are not supported. 

Frame and Packet Characteristics 

A public data network (PDN) uses the CCITT X.25 
protocol to transfer data over a high-speed com- 
munication line called a link. A PDN can have one 
or more links to a single NPU. 

Each link from a PDN can carry one or more virtual 
circuits. Virtual circuits can be either switched 
or permanent; terminals using a PAD always use 
switched virtual circuits (refer to the Network 
Access Method Version 1 Network Definition Language 
Reference Manual listed in the preface). Each ter- 
minal device using the link uses a separate virtual 
circuit on the same physical communications line; 
the X.25 TIP multiplexes the virtual circuits as a 
software function. 

The PAD access protocol is defined by the following 
CCITT recommendations: 

Recommendation X.3 defines the conversion of 
asynchronous character-by-character ASCII data 
to a synchronous packet format. This recom- 
mendation provides options which govern PAD 
operation; these options are selected when the 
user subscribes to the PDN. 

Recommendation X.28 defines these options for 
the terminal. 

Recommendation X.29 defines these options for 
the NPU. 

Because some of these selections affect network 
operation, CDC supports a set of standard PAD ref- 
erence selections common to the X.25 networks listed 
Ln the Network Access Method Version 1 Network 
Definition Language Reference Manual (see preface). 
These selections are not required; however, the 
options chosen must not conflict with the commands 
supported for the interactive virtual terminal 
interface. 



Upline ,  t he  PAD f a c i l i t y  c o n s o l i d a t e s  t e rmina l  d a t a  
i n t o  packets ,  adding p r e f i x  and s u f f i x  in fo rma t ion  
when necessary .  Packets  a r e  p laced i n  frames by 
t h e  PDN and t r ansmi t t ed  over  t h e  l i n k  t o  t h e  NPU. 

The TIP d i s c a r d s  a l l  frame and packet p r e f i x  and 
s u f f i x  informat ion,  and forwards the  t e rmina l  d a t a  
t o  the  hos t  a s  network blocks  of t h e  a p p r o p r i a t e  
block type ,  depending on the  u p l i n e  block s i z e  and 
the  presence of end-of-line o r  end-of-block indica-  
t o r s .  The end-of-packet sequence b i t  ( an  M b i t  
va lue  of 0) i s  i n t e r p r e t e d  a s  an  end-of-block i n d i -  
c a t o r .  

Downline, t he  TIP c o l l e c t s  IVT format d a t a  i n t o  
packets .  Each network block becomes one o r  more 
packets ;  the  c o n t i n u a t i o n  b i t  ( t h e  M b i t )  of t h e  
packet i s  s e t  t o  one i n  a l l  packets  except  t h e  l a s t  
c r e a t e d  from a  s i n g l e  network block;  messages con- 
t inued ac ross  network blocks  a r e  not  marked a s  con- 
t i n u a t i o n  packets .  The TIP then  assembles t h e  
packets  i n t o  frames f o r  t r ansmiss ion  over  the  l i n k .  
Each frame con ta ins  d a t a  f o r  only  one v i r t u a l  c i r -  
c u i t .  The PAD access  f a c i l i t y  d isassembles  t h e  
packets  i n t o  c h a r a c t e r s  of  d a t a  f o r  t h e  t e rmina l .  

Mode of Operat ion 

The PAD subTIP is i n s e n s i t i v e  t o  l i n e  speeds.  The 
l o g i c a l  mode of o p e r a t i o n  of t h e  PAD subTIP i s  
half-duplex. The subTIP d e l i v e r s  output  whenever 
such d a t a  is  a v a i l a b l e ,  un le s s :  i npu t  is  i n  
p rogres s ,  a  page wa i t  c o n d i t i o n  is i n  f o r c e ,  o r  an 
automat ic  inpu t  mode block has  been d e l i v e r e d  t o  
the  t e rmina l .  

There i s  no excep t ion  t o  t h i s  half-duplex mode of 
ope ra t ion .  When fu l l -dup lex  o p e r a t i o n  is requested 
by the  a p p l i c a t i o n  program, t h e  PAD subTIP cannot 
honor the  r eques t  ( r e f e r  t o  t h e  turn-on-full-duplex 
supe rv i so ry  message desc r ibed  i n  s e c t i o n  3 ) .  

Supported Input and Output Mechanisms 

The PAD subTIP suppor t s  a  range of inpu t  and ou tpu t  
mechanisms; only  one inpu t  and one ou tpu t  mechanism 
can be a c t i v e  a t  any given time. Control  of mul t i -  
p l e  ou tpu t  mechanisms ( f o r  example, a  d i s p l a y  and a  
hardcopy p r i n t e r )  i s  l e f t  up t o  t h e  terminal .  

When normalized mode inpu t  is  i n  e f f e c t ,  t h e  PAD 
subTIP suppor t s  only  one inpu t  mode and mechanism 
( r e f e r  t o  t h e  I N  command i n  appendix F ) ,  t he  key- 
board i n  b lock mode. Input  is forwarded a f t e r  an  
end-of-line or  end-of-block i n d i c a t o r  i s  recognized 
( t h e  end-of-packet c o n t i n u a t i o n  b i t ,  b i t  M ,  i s  
always an end-of-block i n d i c a t o r ) .  I f  an  end-of- 
block i n d i c a t o r  i n  a d d i t i o n  t o  t h e  M b i t  is de f ined ,  
t h a t  c h a r a c t e r  is d i sca rded .  Avai lable  ou tpu t  i s  
only s e n t  a f t e r  an  end-of-block i n d i c a t o r  is 
received.  

When normalized mode ou tpu t  i s  t o  be s e n t ,  t h e  PAD 
subTIP suppor t s  t h e  fo l lowing output  dev ices  ( r e f e r  
t o  t h e  OP command i n  appendix F ) :  

Display. Line f o l d i n g  and s c r o l l i n g  is  assumed 
t o  be performed by t h e  ou tpu t  dev ice  when page 
width  ( s e e  PW command i n  appendix F) i s  reached. 

P r i n t e r .  Line f o l d i n g  i s  performed by t h e  TIP 
when page width  i s  reached. Paging is performed 
by t h e  TIP when page l e n g t h  is  reached ( s e  PL 
command i n  appendix F). 

I n  t r a n s p a r e n t  mode, t h e  keyboard is  t h e  allowed 
i n p u t  mechanism and t h e  d i s p l a y  o r  p r i n t e r  a r e  
allowed ou tpu t  mechanisms. Forwarding of inpu t  i s  
determined by t h e  o p t i o n s  s e l e c t e d  f o r  t h e  DL o r  XL 
commands ( s e e  appendix F).  Output fo rma t t ing  is 
l e f t  up t o  t h e  h o s t  a p p l i c a t i o n  program. I n  t r a n s -  
pa ren t  mode, t h e  a p p l i c a t i o n  program is  r e s p o n s i b l e  
f o r  a l l  d a t a  i n t e r p r e t a t i o n ,  i nc lud ing  c o n t r o l  
c h a r a c t e r s .  

Terminal Code Sets and Parity 

The PAD subTIP suppor t s  t e l e typewr i t e r - compa t ib l e  
t e rmina l  dev ices  ope ra t ing  wi th  u s e r  s e l e c t a b l e  
p a r i t y  s e t  t o  even, odd, z e r o ,  o r  none. The i n i t i a l  
p a r i t y  of t h e  dev ice  is e s t a b l i s h e d  i n  t h e  network 
d e f i n i t i o n  f i l e ,  bu t  can be changed by t h e  app l i ca -  
t i o n  program and/or  t h e  t e rmina l  u s e r ;  r e f e r  t o  t h e  
PA command i n  appendix F. Devices access ing  the  
NPU through PAD a c e s s  f a c i l i t i e s  use t h e  ASCII code 
s e t .  

Normalized Mode Output 

The hos t  sends  8 -b i t  ASCII c h a r a c t e r  codes.  The 
e i g h t h  b i t  ( b i t  7 )  can be anything and i s  ignored. 
B i t  7 of t h e  h o s t  output  is replaced be fo re  going 
t o  t h e  CLA f o r  ou tpu t ;  t h e  TIP s u p p l i e s  a  va lue  f o r  
b i t  7 t h a t  is a p p r o p r i a t e  f o r  t h e  s e l e c t e d  p a r i t y  
op t ion .  This  i s  t r u e  f o r  a l l  p a r i t y  s e t t i n g s .  

Transparent  Mode Output 

The h o s t  can send anything f o r  b i t  7  of a l l  p a r i t y  
s e t t i n g s ;  t h e  h o s t  va lue  supp l i ed  f o r  b i t  7 i s  
ignored f o r  a l l  p a r i t y  o p t i o n s  except  a  p a r i t y  of 
none. The TIP s e t s  b i t  7 t o  zero  f o r  p a r i t y  of 
ze ro ,  and c o r r e c t l y  f o r  p a r i t y  of odd o r  even. For 
p a r i t y  of none, t h e  e n t i r e  8  b i t s ,  a s  s e n t  from t h e  
h o s t ,  a r e  s e n t  through t h e  CLA t o  the  t e rmina l .  

Normalized Mode Inpu t  

The TIP sends  t h e  h o s t  8-bi t  ASCII c h a r a c t e r  codes 
wi th  t h e  e i g h t h  b i t  always s e t  t o  0. This  is t r u e  
f o r  a l l  fou r  p a r i t y  s e t t i n g s .  

Transparent  Mode Inpu t  

For p a r i t y  of none, t h e  h o s t  r e c e i v e s  t h e  8  b i t s  
j u s t  a s  they  came i n  on t h e  l i n e .  For the  o t h e r  
t h r e e  p a r i t y  s e t t i n g s ,  t h e  e i g h t h  b i t  is s e t  t o  
zero .  P a r i t y  i s  not  checked f o r  c o r r e c t n e s s ;  p a r i t y  
c o r r e c t n e s s  is determined by t h e  PAD a c c e s s  f a c i l i t y  
be fo re  t h e  d a t a  i s  received by t h e  NPU. 

Initial Connection 

Automatic r ecogn i t ion  through t h e  TIP is  not  sup- 
por ted .  Code and c h a r a c t e r  s e t  a r e  f i x e d  a s p e c t s  
of t h e  PAD f a c i l i t y  used by t h e  t e rmina l  dev ice .  



The X.25 TIP suppor t s  e i t h e r  d a t a  t e rmina l  equipment 
(DTE) o r  d a t a  channel equipment (DCE) t e rmina t ion  
p ro toco l .  The X.25 TIP can a l s o  accep t  s e r v i c e  
charges  f o r  incoming c a l l s .  Both a s p e c t s  of  v i r t u a l  
c i r c u i t  i n i t i a l i z a t i o n  must be known be fo re  t e rmina l  
connect ion t o  the  NPU can be completed. 

P ro toco l  t e rmina t ing  l o c a t i o n  informat ion and 
s e r v i c e  charge acceptance  r eques t s  a r e  supp l i ed  by 
the  PDN and must ag ree  wi th  informat ion supp l i ed  by 
the  network a d m i n i s t r a t o r  i n  t h e  network conf igura-  
t i o n  f i l e .  P r o t c o l  t e rmina t ion  l o c a t i o n ,  charge  
acceptance ,  and a p p r o p r i a t e  response  in fo rma t ion  is  
descr ibed i n  the  Network Access Method Version 1 
Network D e f i n i t i o n  Language Reference Manual l i s t e d  
i n  the  p re face .  

When terminal  connect ion t o  the  NPU i s  complete,  
subsequent connect ion t o  a h o s t  and an a p p l i c a t i o n  
program occur.  That connect ion process  depends on 
t h e  network c o n f i g u r a t i o n ;  t h e  procedure and 
p o s s i b l e  commands r equ i red  a r e  desc r ibed  i n  
appendix H. 

Disconnection 

The X.25 TIP c l e a r s  a swi tched v i r t u a l  c i r c u i t  when 
the  Communications Supervisor  d i s a b l e s  t h e  t e rmina l .  
The X.25 TIP does not c l e a r  a v i r t u a l  c i r c u i t  o r  
d isconnect  a ded ica t ed  communication l i n e .  Output 
t o  d i sab led  t e rmina l s  ( f o r  example, a message from 
the  network o p e r a t o r )  is  not  poss ib l e .  

Data Formatting in Normalized Mode 

During i n p u t ,  t h e  TIP d e t e c t s  t h e  end of a phys ica l  
l i n e  when: 

A l i n e f e e d  code is en te red  and an up l ine  block- 
ing  f a c t o r  of 0 is i n  use  (an  u p l i n e  network 
block is generated when 0 is i n  use ,  even though 
the  corresponding network block s i z e  is  100 
c h a r a c t e r s )  

The page width is 0 o r  g r e a t e r  t han  56 charac- 
t e r s  and an end-of-line o r  end-of-block ind i -  
c a t o r  is en te red  

The TIP does not d i s c a r d  s t o r e d  c h a r a c t e r s  of a 
physical  l i n e  i n  response  t o  backspace codes when 
t h e  backspaces occur a f t e r  t h e  end of t h e  phys ica l  
l i n e .  The user  cannot backspace a c r o s s  a phys ica l  
l i n e  boundary t o  d e l e t e  p rev ious ly  en te red  char- 
a c t e r s .  

During ou tpu t  t o  a dev ice  wi th  a p r i n t e r  mechanism 
( r e f e r  t o  the  PR o p t i o n  of t h e  OP command i n  appen- 
d i x  F ) ,  a phys ica l  l i n e  ends when t h e  page width  is 
reached o r  when the  output  c o n t a i n s  a u n i t  s e p a r a t o r  
code, a c a r r i a g e  r e tu rncode ,  o r  l i n e  feed code. 
During ou tpu t  t o  a dev ice  wi th  a d i s p l a y  mechanism 
(DI op t ion  of the  OP command), a phys ica l  l i n e  ends 
when the  ou tpu t  ends o r  when i t  c o n t a i n s  a u n i t  
s e p a r a t o r  code, a c a r r i a g e  r e t u r n  code, o r  a l i n e  
feed code. 

The TIP i n s e r t s  c a r r i a g e  r e t u r n ,  l i n e  f eed ,  and i d l e  
codes when necessary  a f t e r  t he  end of a phys ica l  
l i n e ;  r e f e r  t o  t h e  C I  and LI commands i n  appendix F. 

Normalized Editing Modes 
d 

Only two of t h e  e d i t i n g  modes desc r ibed  i n  s e c t i o n  
2 a r e  suppor ted:  complete e d i t i n g  and full-ASCII 
e d i t i n g .  
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I n  complete e d i t i n g  mode, t h e  cance l  i npu t  c h a r a c t e r  
is  s t o r e d  a s  d a t a  and a f l a g  is  s e t  i n  t h e  network 
block.  The f l a g  becomes t h e  can b i t  of t h e  a p p l i -  
c a t i o n  block header i n  t h e  h o s t ;  r e f e r  t o  t h e  CN 
command i n  appendix F. The TIP sends  t h e  message 

t o  t h e  t e rmina l .  

I n  full-ASCII mode, phys ica l  l i n e s  a r e  n o t  recog- 
n ized a s  inpu t  boundar ies  f o r  backspacing. 

Output Operations 

Some PAD a c c e s s  f a c i l i t i e s  recognize  an  ASCII DC3 
(X-OFF) code a s  a c o n t r o l  s i g n a l  t o  i n t e r r u p t  out-  
put .  A subsequent ASCII DC1 (X-ON) code s e r v e s  t o  
resume output  from t h e  PAD. Th i s  usage is no t  p a r t  
of t h e  X.25 p ro toco l .  I f  t h e  PAD does not suppor t  
output  c o n t r o l ,  any DC3 (X-OFF) o r  DC1 (X-ON) code 
s e n t  by t h e  t e rmina l  i s  received by t h e  TIP, t r e a t e d  
a s  d a t a ,  and s e n t  u p l i n e  t o  t h e  h o s t  a p p l i c a t i o n  
program. 

Break Significance 

A break  c o n d i t i o n  on an  X.25 communication l i n e  i s  
a s e l e c t a b l e  op t ion  of t h e  PAD f a c i l i t y .  A dev ice  
can be de f ined  such t h a t  occurrence  of a break con- 
d i t i o n  on t h e  l i n e  is i n t e r p r e t e d  a s  a use r  b reak  1 
s i g n a l  ( r e f e r  t o  t h e  B1 command i n  appendix F ) .  
Th i s  is done i n i t i a l l y  through t h e  network configu- 
r a t i o n  f i l e  and subsequent ly  by an  a p p l i c a t i o n  pro- 
gram and/or  a t e rmina l  u se r  through t h e  Y o p t i o n  of 
t h e  BR command, desc r ibed  i n  appendix F. 

The TIP d i s c a r d s  a l l  d a t a  queued f o r  output  t o  the  
PDN. The TIP c r e a t e s  a break block and sends i t  
u p l i n e  t o  t h e  h o s t .  I n  t h e  h o s t ,  t h e  break block 
becomes a supe rv i so ry  message and a l s o  s e t s  t h e  brk  
b i t  i n  t h e  a p p l i c a t i o n  block header of a subsequent 
network block. 

The TIP r e t a i n s  subsequent ly  received downline d a t a  
u n t i l  i npu t  from t h e  t e rmina l  occurs .  The PAD sub- 
TIP n o t i f i e s  t h e  PAD s o  t h a t  subsequent inpu t  i s  
allowed. 

The PAD d i s c a r d s  a l l  downline d a t a  queued from t h e  
TIP b u t  not  received by t h e  t e rmina l .  The PAD might 
n o t  d i s c a r d  u p l i n e  d a t a  queued from the  t e rmina l  
w i t h i n  t h e  PDN. 

Because t h e  X.25 p ro toco l  does not  a l low t h e  TIP t o  
determine i f  input  was i n  process  when t h e  break 
c o n d i t i o n  occurred,  t h e  TIP cannot i n t e r p r e t  a break 
cond i t ion  a s  a r eques t  t o  cance l  i npu t .  



Input Regulation MODE4 TIP 

As mentioned e a r l i e r  i n  t h i s  s e c t i o n  under Data 
P r i o r i t i e s ,  t he  TIP must sometimes suspend input .  
When r e g u l a t i o n  i s  needed, t h e  TIP s t o p s  acknowl- 
edging incoming packets .  Unacknowledged packets  
a r e  r e t a ined  and a r e  acknowledged once r e g u l a t i o n  
ends. At some po in t  whi le  r e g u l a t i o n  is  occur r ing ,  
t h e  PDN w i l l  s t o p  sending packets  because t h e  packet 
window ( t h e  permit ted  number of unacknowledged 
packe t s )  i s  reached. The packet window is desc r ibed  
i n  t h e  Network Access Method Version 1 Network 
D e f i n i t i o n  Language Reference Manual mentioned i n  
t h e  preface .  

The terminal  u se r  is not  informed by t h e  TIP when 
r e g u l a t i o n  i s  i n  process .  Packets  t h a t  cannot be 
s e n t  t o  t h e  TIP from t h e  PDN a r e  presumed t o  be 
queued by t h e  PDN s o  t h a t  no d a t a  i s  l o s t .  

Output from the  h o s t  is s e n t  t o  t h e  t e rmina l  du r ing  
inpu t  r e g u l a t i o n ,  un le s s  inpu t  was i n  process  when 
r e g u l a t i o n  began. 

Some PDN PAD access  f a c i l i t i e s  suppor t  DC3 (X-OFF) 
and DC1 (X-ON) codes a s  dev ice  inpu t  c o n t r o l  codes. 
This  f e a t u r e  is  not p a r t  of t h e  X.25 p ro toco l  and 
is not recognized o r  c o n t r o l l a b l e  through t h e  PAD 
subTIP. 

Error Recovery 

Because the  TIP does not check p a r i t y  on i n p u t ,  
p a r i t y  e r r o r s  a r e  not  de t ec t ed  o r  r epor t ed  t o  t h e  
hos t  f o r  c o r r e c t i v e  a c t i o n .  

A t  t he  packet l e v e l ,  t h e  TIP checks f o r  miss ing 
input  packets .  A miss ing packet causes  a channel  
r e s e t .  Other packets  t r a v e l l i n g  up l ine  f o r  t h e  
v i r t u a l  c i r c u i t  a r e  d i sca rded ;  no a c t i o n  is taken 
f o r  packets  going downline. 

The a c t i o n  taken by t h e  PDN i n  response t o  a channel  
r e s e t  depends on t h e  s p e c i f i c  PDN. I f  t h e  PDN does 
not r e t r ansmi t  t he  packe t ,  t he  d a t a  i s  l o s t .  The 
TIP does not inform the  t e rmina l  u se r  of a channel  
r e s e t .  

I f  t he  TIP r ece ives  a r e s e t  packet from t h e  PDN, i t  
r e i n i t i a l i z e s  the  channel  i n  both  d i r e c t i o n s .  A l l  
packets  t r a v e l l i n g  u p l i n e  and downline on t h e  same 
c i r c u i t  a r e  d i sca rded .  The TIP does  not  r e t r a n s m i t  
packets i n  response t o  a r e s e t  packet and does not 
inform the  t e rmina l  u se r  t h a t  u p l i n e  o r  downline 
d a t a  was d i sca rded .  I n  the  c u r r e n t  r e l e a s e ,  t h e  
TIP does no t  n o t i f y  t h e  hos t  a p p l i c a t i o n  program of 
a channel r e s e t  f o r  e i t h e r  cause.  

A t  t h e  l i n k  l e v e l ,  t h e  TIP checks f o r  bad frame 
c o n t e n t ,  f o r  miss ing f rames,  and f o r  bad frame fo r -  
mats. I f  such an  e r r o r  is recove rab le  ( t h e  frame 
is i d e n t i f i e d  and was r e t a i n e d  f o r  r e t r a n s m i s s i o n ) ,  
t he  Frame i s  r e s e n t .  Otherwise,  t h e  l i n k  i s  r e s e t .  
The a c t i o n  taken f o r  a l i n k  r e s e t  is dependent upon 
the  s p e c i f i c  PDN. The TIP does not  r e t r ansmi t  
downline packets  a f t e r  a l i n k  r e s e t  and does  no t  
n o t i f y  e i t h e r  t h e  hos t  a p p l i c a t i o n  program o r  t h e  
terminal  user.  

The MODE4 TIP suppor t s  t e rmina l s  u s ing  CDC Mode 4 
p ro toco l  connected through ded ica ted  o r  d ia l -up 
synchronous l i n e s .  Such t e rmina l s  c o n t a i n  dev ices  
t h a t  gene ra t e  IVT d a t a  t o  exchange wi th  a h o s t  
a p p l i c a t i o n  program i n  an  i n t e r a c t i v e  mode, and 
dev ices  t h a t  exchange PRU d a t a  wi th  a h o s t  app l i ca -  
t i o n  program i n  a ba tch  mode. 

The TIP expec t s  each t e rmina l  t o  have a t  l e a s t  one 
i n t e r a c t i v e  dev ice .  The i n t e r a c t i v e  dev ice  must 
have an inpu t  and an  ou tpu t  mechanism. 

The terms c l u s t e r ,  t e rmina l ,  and dev ice  have va ry ing  
d e f i n i t i o n s  w i t h i n  mode 4 documentation. This  sub- 
s e c t i o n  uses  t h e s e  d e f i n i t i o n s :  

A t e rmina l  is  a group of dev ices  wi th  a common 
c l u s t e r  address .  

A c l u s t e r  is a group of dev ices  wi th  a s i n g l e  
c l u s t e r  c o n t r o l l e r .  

A dev ice  is  a s e p a r a t e l y  a c c e s s i b l e  u n i t  of 
i n p u t  o r  output  equipment,  such a s  a conso le ,  a 
ca rd  r e a d e r ,  o r  a l i n e  p r i n t e r .  Within t h e  
network, a dev ice  is s e p a r a t e l y  addres sab le ,  
r e g a r d l e s s  of whether i t  has  a s e p a r a t e  hard- 
ware addres s  wi th in  t h e  terminal .  For mode 4C 
t e r m i n a l s ,  dev ices  have s e p a r a t e  t e rmina l  ad- 
d r e s s e s ;  f o r  mode 4A t e r m i n a l s ,  dev ices  use  a 
f i x e d  t e rmina l  addres s  ( t h a t  of t h e  console  
dev ice )  and an  i n t e r a c t i v e  o r  ba t ch  mode of 
access .  

C l u s t e r  addres ses  and t e rmina l  addres ses  a r e  
desc r ibed  i n  t h e  Network Access Method Vers ion 1 
Network D e f i n i t i o n  Language Reference Manual, l i s t e d  
i n  t h e  preface .  The maximum number of t e rmina l s  on 
a communication l i n e  and the  maximum number of 
dev ices  w i t h i n  each t e rmina l  a l s o  is desc r ibed  i n  
t h a t  manual. 

A CDC-defined mode 4A t e rmina l  has  one conso le ,  one 
ca rd  r eade r ,  and one l i n e  p r i n t e r .  A CDC-defined 
mode 4C t e rmina l  can have one o r  more consoles  and 
l i n e  p r i n t e r s .  

The fol lowing CDC-defined t e rmina l  c l a s s e s  a r e  sup- 
po r t ed :  

Terminal 
Class 
p- 

Archetype -Terminal 

10 CDC 200 User Terminal (mode 4A) 

11 CDC 714-10120 d i s p l a y  t e rmina l  
(mode 4C) 

12 CDC 711-10 d i s p l a y  t e rmina l  o r  
Tektronix  4014 t e rmina l  (mode 4C) 

13 CDC 714-30 d i s p l a y  t e rmina l  (mode 
4C) 

15 CDC 734 and 731 remote ba tch  t e r -  
minal  (mode 4A) 



Site-defined devices in terminal classes 28 through 
31 can also be supported if the site modifies the 
released version of the MODE4 TIP. 

Each CDC-defined terminal class has a default set 
of terminal characteristics as shown in appendix 
F. These terminal characteristics can be changed 
from their defaults initially for each terminal or 
device through the network configuration file or 
suhsequently by the terminal user and/or the appli- 
cation program through the use of commands. 

The valid values and default parameters for com- 
mands in each of these terminal classes are shown 
in appendix F. When a valid value is entered from 
the console, the TIP responds with the message: 

cd ACCEPTED.. 

where cd is the command mnemonic. When an invalid 
value is entered, the TIP responds with the message: 

cd reason 

The command represented by cd is ignored. The field 
identified as reason contains a message such as 
DUPLICATE CHARACTER, INAPPROPRIATE VALUE, ILLEGAL 
TERMINAL CLASS, ILLEGAL COMMAND, or ILLEGAL VALUE, 
explaining the reason the command was ignored. 

The MODE4 TIP supports all of the IVT interface 
commands and features except the following: 

Automatic recognition restart (the AR command) 

Parity selection (the PA command) 

Special editing (the SE command) 

Paper tape input or output (the IN command PT 
and XP options, and the OP command PT option) 

Console printing mechanism selection (the OP 
command PR option) 

Input and output regulation of or by devices, 
called device control (the IC and OC commands) 

Abort output blocks (the AB command) 

Cursor positioning (the EL and EB command CP 
option or the CP command) 

Line mode operation (the EL command X option) 

Changing the end-of-block character code to 
values other than the default (the EL and EB 
command Y option) 

Transparent mode timeout or character count 
delimiter, or changing the character code used 
as a delimiter (the DL or the XL command TO or 
C option, or the X and Y options) 

Echoplexing (the EP command) 

Break condition as user break or cancel input 
(the BR command) 

Idle character insertion at end of physical 
lines (the CI and LI commands) 

Backspace processing (the BS command) 

Protocol Assumptions 

This subsection describes those aspects of TIP 
operation that depend upon hardware use or are 
implementor-interpreted portions of CDC Mode 4 com- 
munications protocol. These aspects include: 

Unsupported protocol features 

Polling 

Toggle bit use 

Line access 

Operating mode 

Unsupported Protocol Features 

The MODE4 TIP does not use or support the following 
Mode 4 protocol message types: 

Diagnostic write 

Alert 

Initialize command or request 

Terminal disconnect 

Network disconnect 

Polling 

The MODE4 TIP polls each mode 4A console and 
requests status from mode 4C clusters on a timed 
basis. The TIP uses a fast and slow method of 
service based on whether there was any recent data 
traffic from or to the terminal. Mode 4C consoles 
are polled only when the cluster controller indi- 
cates an active read request in the cluster's status 
response. 

Toggle Bit Use 

The toggle bit (bit 4 of the terminal address) is 
used during recovery of lost write messages or lost 
responses to write messages. The toggle bit value 
returned from a mode 4 terminal differs according 
to the terminal class. 

Terminals in classes 10, 11, 13, and 15 return the 
toggle state of the last correctly received write 
message. These terminals do not distinguish the 
type of message to which the terminal is responding 
when they set or clear the toggle bit. 

Terminals in class 12 return the toggle state of 
the last received message. These terminals return 
the toggle state used in poll messages, status 
requests, and so forth. 

To compensate for this difference, the TIP initial- 
izes the toggle state of the terminal by sending a 
clear write message. This guarantees delivery of 
the first output transmission block. 

When the TIP polls for a lost terminal response to 
a write message, the TIP sets the toggle state 
opposite to that of the last correctly received 



w r i t e  message. I f  t h e  togg le  b i t  i n  t h e  response  
is the  same a s  i n  t h e  p o l l i n g  message, t he  w r i t e  
message i s  s e n t  again .  This  procedure gua ran tees  
t h a t  a l l  w r i t e  messages a r e  c o r r e c t l y  received by 
the  terminal .  No blocks  a r e  dup l i ca t ed  f o r  t e r -  
minals  except  711s,  because: 

Blocks a r e  on ly  s e n t  once t o  t e rmina l s  i n  
c l a s s e s  10, 1 2 ,  13 and 15. 

The Tektronix  4014 d i s c a r d s  a  w r i t e  message 
wi th  a  togg le  s t a t e  t h a t  i s  t h e  same a s  t h e  
previous  w r i t e  message. 

Dupl ica t ion of ou tpu t  dur ing c o r r e c t i o n  of a  l o s t  
w r i t e  message c o n d i t i o n  cannot be avoided a t  711 
devices .  The 711 dev ice  does  no t  ma in ta in  t h e  
c o r r e c t  t ogg le  s t a t e  and does  no t  d i s c a r d  d u p l i c a t e  
b locks .  

Point-to-Point and Mult idrop Line Access 

Mixtures of mode 4A and mode 4C t e rmina l s  a r e  sup- 
por ted  on mul t id rop  l i n e s .  Mixtures of ASCII and 
Ex te rna l  BCD te rmina l s  on t h e  same l i n e  a r e  a l s o  
supported. Refer  t o  t h e  Network Access Method 
Version 1  Network D e f i n i t i o n  Language Reference 
Manual f o r  informat ion on t h e  suppor t  p o s s i b l e  f o r  
automat ic  r ecogn i t ion  and f i x e d  c o n f i g u r a t i o n  com- 
munication l i n e s .  

Operating Mode 

The MODE4 TIP i s  i n s e n s i t i v e  t o  l i n e  speeds.  

The l o g i c a l  mode of o p e r a t i o n  of t h e  TIP i s  h a l f -  
duplex f o r  each dev ice ,  w i th  console  i n p u t  g iven  
p r i o r i t y  over batch output .  The TIP a t t empts  t o  
d e l i v e r  console  ou tpu t  whenever such d a t a  is  a v a i l -  
a b l e ,  un le s s :  a  page wa i t  cond i t ion  is  i n  f o r c e ,  
o r  an  automat ic  i n p u t  mode block has  been d e l i v e r e d  
t o  t h e  terminal .  

The end of an  inpu t  t r ansmiss ion  block i s  s i g n i f i e d  
by an  ETX c h a r a c t e r  code. Th i s  end-of-block i n d i -  
c a t o r  i s  p a r t  of t he  Mode 4  p ro toco l  and cannot be  
changed. 

Supported Input and Output Mechanisms 

The TIP suppor t s  a  range of inpu t  and ou tpu t  dev ices  
and mechanisms. Console dev ices  have a  keyboard a s  
an  inpu t  mechanism and a  d i s p l a y  a s  a n  ou tpu t  
mechanism. 

CDC-defined mode 4A ba tch  dev ices  a r e  e i t h e r  ca rd  
r eade r s  o r  impact l i n e  p r i n t e r s .  Such dev ices  a r e  
se rv iced  s e q u e n t i a l l y  wi th  t h e  conso le .  

CDC-defined mode 4C ba tch  dev ices  a r e  e i t h e r  impact 
p r i n t e r s  o r  nonimpact p r i n t e r s .  Such dev ices  a r e  
se rv iced  concur ren t ly  wi th  t h e  console .  

Sequen t i a l  Operat ion 

For mode 4A t e r m i n a l s ,  on ly  one i n t e r a c t i v e  o r  
ba t ch  inpu t  o r  ou tpu t  mechanism can be  a c t i v e  a t  
any given time. Inpu t  and ou tpu t  a r e  t h e r e f o r e  
s e q u e n t i a l  ope ra t ions .  

The TIP suspends conso le  o p e r a t i o n s  when e i t h e r  t h e  
ca rd  r eade r  becomes a c t i v e  o r  d a t a  is a v a i l a b l e  f o r  
t h e  l i n e  p r i n t e r .  Batch i n p u t  and output  b locks  
a l t e r n a t e  ( a r e  i n t e r l e a v e d )  u n t i l  one of t h e  f o l -  
lowing even t s  occur s :  

Output a r r i v e s  f o r  t h e  console  from t h e  h o s t .  

The ca rd  r eade r  o r  p r i n t e r  is s topped ( o r  
suspended).  

The card  r eade r  s t o p s  and no p r i n t e r  d a t a  is 
a v a i l a b l e  f o r  5 seconds.  

Console i n p u t  i s  a t tempted ( t h e  ba tch  i n t e r r u p t  
key i s  used) .  

I n  t h e  f i r s t  t h r e e  c a s e s ,  t h e  TIP i s s u e s  a  c l e a r  
w r i t e  t o  c l e a r  t h e  t e rmina l  b u f f e r .  I n  t h e  l a s t  
c a s e ,  t h e  TIP p o l l s  t h e  console  f o r  i n p u t  d a t a .  

Concurrent Operat ion 

For mode 4C t e r m i n a l s ,  a l l  dev ices  can be a c t i v e  a t  
a  g iven t ime,  b u t  on ly  t h e  i n p u t  o r  ou tpu t  mechanism 
of t h e  conso le  dev ice  can be  a c t i v e  a t  a  g iven 
t ime. Inpu t  and ou tpu t  a r e  t h e r e f o r e  concur ren t  
o p e r a t i o n s  f o r  ba t ch  dev ices  bu t  s e q u e n t i a l  opera- 
t i o n s  f o r  t h e  console .  I n t e r a c t i v e  o p e r a t i o n s  can 
be concurrent  w i th  ba tch  ope ra t ions .  

Card Reader Operat ion 

Card r eade r  o p e r a t i o n s  a r e  governed by s p e c i a l  com- 
mand b locks  exchanged w i t h  t h e  hos t .  These commands 
o r i g i n a t e  w i t h i n  t h e  PIP r o u t i n e  o r  a r e  cover ted  by 
PIP t o  o r  from supe rv i so ry  messages exchanged wi th  
an  a p p l i c a t i o n  program. The hos t  sends  commands t o  
t h e  TIP t o :  

S t a r t  i npu t  

Resume i n p u t  

Abort i npu t  

The TIP sends command blocks  t o  t h e  hos t  t o :  

Report  a  no t  ready s t a t u s  r e tu rned  by t h e  ca rd  
r eade r  

Report an  i n t e r r u p t i o n  i n  batch o p e r a t i o n  

Report  incomplete ca rd  images ( fewer  than 80 
c h a r a c t e r s )  

Report  incomplete i n p u t  f i l e s  (when t h e  l a s t  
ca rd  read is  n o t  t h e  end of in fo rma t ion )  

Report  t h e  end of the  inpu t  s t ream 

Report  t h e  number of c a r d s  read 

Report  t h e  end of f i l e  

A mode 4  ca rd  r eade r  becomes ready f o r  inpu t  when 
t h e  h o s t  sends  t h e  TIP a  s t a r t  i npu t  command block.  
The TIP then  p o l l s  t h e  t e rmina l  f o r  i npu t .  



Card inpu t  begins  wi th  t h e  f i r s t  ca rd  read. A ca rd  
inpu t  f i l e  begins  when t h e  beginning-of-information 
i s  de tec t ed .  The TIP expec t s  a nonblank d a t a  ca rd  
a s  the  beginning-of-information i n i t i a l l y  o r  f o l -  
lowing an  end of informat ion card .  The TIP d i s c a r d s  
b lank c a r d s ,  end-of-record c a r d s ,  o r  end-of- 
informat ion ca rds  read when i t  is  expec t ing  t h e  
beginning of informat ion.  

When the  beginning of informat ion is  l o c a t e d ,  t h e  
TIP conver t s  subsequent d a t a  i n t o  a NOS ope ra t ing  
system job f i l e  i n  6 -b i t  d i s p l a y  code. Conversion 
from 026 o r  029 punch p a t t e r n s  is  performed i n  t h e  
terminal  hardware,  so  t r a n s p a r e n t  ca rd  inpu t  ( b i n a r y  
ca rds )  o r  changes i n  punch t r a n s l a t i o n  cannot be 
supported. 

The TIP conver t s  t h e  received ca rd  d a t a  from e i t h e r  
Ex te rna l  BCD code o r  ASCII code t o  6-bi t  d i s p l a y  
code. T r a i l i n g  blanks  a r e  d i sca rded  un les s  t h e  
l a s t  nonblank c h a r a c t e r  is  a colon;  one blank i s  
preserved o r  i n s e r t e d  when t h e  l a s t  c h a r a c t e r  i s  a 
colon o r  t h e  ca rd  c o n t a i n s  an  odd number of s i g n i f -  
i c a n t  c h a r a c t e r s .  For h o s t s  us ing a 64-character 
s e t ,  t h i s  convention produces an  82-character  record 
when t h e  c h a r a c t e r  i n  column 80 i s  a colon.  

Every ca rd  image becomes a zero-byte terminated 
record.  These r eco rds  become a network b lock  equiv- 
a l e n t  t o  one,  two, o r  t h r e e  phys ica l  record u n i t s  
(PRUs); a b lock equ iva len t  t o  one PRU c o n t a i n s  640 
6-bi t  c h a r a c t e r s  o r  equ iva len t  zero-byte t e rmina to r  
b y t e s ,  l e f t - j u s t i f i e d  i n  an  8-bi t  c h a r a c t e r  byte.  
A record is  continued i n  a subsequent network block 
when necessary .  I n  t h e  h o s t ,  PIP removes t h e  two 
low-order b i t s  and packs t h e  c h a r a c t e r s  i n t o  a c t u a l  
PRUs . 
The TIP recognizes  /*EOR and 71819 multipunch c a r d s  
a s  end-of-record i n d i c a t o r s  f o r  NOS system l o g i c a l  
records .  It conver t s  any numbers found i n  columns 
2 and 3 o r  6 and 7 t o  o c t a l  record l e v e l  numbers. 
When necessa ry ,  s h o r t  o r  zero- length  PRUs a r e  
c rea t ed .  

The TIP recognizes  /*EOI and 6171819 multipunch 
ca rds  a s  end-of-information i n d i c a t o r s  f o r  NOS 
f i l e s .  

P r i n t e r  Operat ion 

Line p r i n t e r  o p e r a t i o n s  a r e  governed by s p e c i a l  
command blocks  exchanged wi th  t h e  hos t .  These com- 
mands o r i g i n a t e  wi th in  t h e  PIP r o u t i n e  o r  a r e  
cover ted  by PIP t o  o r  from supe rv i so ry  messages 
exchanged wi th  an  a p p l i c a t i o n  program. The h o s t  
sends commands t o  t h e  TIP to :  

Terminate output  

Mark t h e  po in t  of output  t e rmina t ion  

R e s t a r t  ou tpu t  

The TIP sends  command b locks  t o  the  h o s t  t o :  

Report an  i n t e r r u p t i o n  i n  ba tch  o p e r a t i o n  (mode 
4A only)  

Report a p r i n t e r  no t  ready c o n d i t i o n  (mode 4A 
only)  

Report  when a f i l e  l i m i t  is  exceeded 

Report  when a p r i n t e r  message (PM) i s  received 

Report  t h e  number of l i n e s  p r i n t e d  

Report t h e  end of f i l e  

The TIP beg ins  output  t o  a p r i n t e r  when i t  has  out-  
put  queued f o r  t h e  device .  Data received from t h e  
h o s t  is  packed a s  l i n e  images i n  PRU-sized network 
b locks  ( t h e  hos t  PIP r o u t i n e  s t r i p s  ze ro  by te  t e r -  
mina to r s  and r e p l a c e s  them wi th  hexadecimal FF code 
b y t e s ) .  The TIP d i s c a r d s  t r a i l i n g  blanks  on a p r i n t  
l i n e .  

6-bit  d i s p l a y  code is  conver ted  t o  e i t h e r  Ex te rua l  
BCD o r  ASCII a s  a p p r o p r i a t e  f o r  t h e  t e rmina l .  ASCII 
p r i n t  f i l e s  a r e  conver ted  from 7-bi t  codes r i g h t -  
j u s t i f i e d  i n  8 -b i t  by te s  t o  t h e  codes suppor ted f o r  
normalized mode d a t a  ( s e e  Terminal Code S e t s  and 
P a r i t y ) .  This  convers ion inc ludes  s t r i p p i n g  t h e  
unneeded b i t  7 ( t h e  h o s t  PIP r o u t i n e  s t r i p s  t h e  
unneeded b i t s  8 through 11 p r i o r  t o  downline t r ans -  
miss ion) .  The p a r i t y  b i t  is  a p p r o p r i a t e l y  s e t  
du r ing  ou tpu t .  
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Console i n p u t  o r  ou tpu t  i n t e r r u p t s  p r i n t i n g  a t  a 
mode 4A t e rmina l ;  t h e  TIP r e p o r t s  t h i s  c o n d i t i o n  t o  
t h e  a p p l i c a t i o n  program through a command block. 
Mode 4C p r i n t e r  busy and not-ready c o n d i t i o n s  a r e  
no t  r epor t ed  t o  t h e  h o s t  and p r i n t i n g  con t inues  
when t h e  c o n d i t i o n  c l e a r s .  

Once s t a r t e d ,  t h e  TIP con t inues  ou tpu t  t o  mode 4C 
p r i n t e r s  un le s s  stopped o r  i n t e r r u p t e d  by a command 
block from t h e  h o s t  o r  a p r i n t e r  message (PM ca r -  
r i a g e  c o n t r o l  sequence i n  t h e  p r i n t  f i l e ) .  Any 
mode 4C o r  mode 4A p r i n t e r  t h a t  i s  i n t e r r u p t e d ,  
s topped,  o r  not  ready can be r e s t a r t e d  by a command -l 
block from t h e  h o s t .  

The TIP suppor t s  bo th  mode 4C impact and nonimpact 
p r i n t e r s .  The impact p r i n t e r  suppor t s  page e j e c t  
and can be c o n t r o l l e d  through c a r r i a g e  c o n t r o l  
c h a r a c t e r  process ing.  The nonimpact p r i n t e r  does 
no t  suppor t  page e j e c t ,  s o  t h e  TIP s imula t e s  t h a t  
e f f e c t  when i t  processes  c a r r i a g e  c o n t r o l  charac- 
t e r s .  This  s imula t ion  uses  t h e  de f ined  page l e n g t h  
of t h e  dev ice  (from t h e  network d e f i n i t i o n  f i l e )  t o  
c a l c u l a t e  t h e  number of l i n e s  remaining t o  the  
bottom of t h e  page; t h e  TIP i n s e r t s  t h e  c a l c u l a t e d  __ 
number of l i n e f e e d s  i n t o  t h e  o u t p u t ,  then adds s i x  
more t o  space over  t h e  s imulated page boundary. 

P r i n t  Message P r o c e s s i n g  

When t h e  p r i n t  f i l e  c o n t a i n s  a l i n e  beginning wi th  
t h e  c h a r a c t e r s  PM, t h e  TIP s t o p s  t h e  p r i n t e r ,  
n o t i f i e s  t h e  a p p l i c a t i o n  program through a command 
b lock ,  and sends t h e  d a t a  from t h e  p r i n t  f i l e  l i n e  
t o  t h e  a p p l i c a t i o n  program. 

Normalized Mode Console Operat ions  

When normalized mode i n p u t  i s  i n  e f f e c t  from a con- 
s o l e ,  t h e  TIP suppor t s  on ly  one i n p u t  mode and 
mechanism ( r e f e r  t o  t h e  I N  command i n  appendix F ) :  
t h e  keyboard i n  b lock mode. Input  i s  forwarded 
a f t e r  an  end-of-line o r  end-of-block c h a r a c t e r  is 



recognized; a v a i l a b l e  ou tpu t  is  on ly  s e n t  a f t e r  t h e  
end-of-block cha rac te r .  When inpu t  ends ,  t h e  TIP 
p o s i t i o n s  t h e  c u r s o r  t o  t h e  l e f thand  margin of t h e  
next  l i n e  on t h e  d i s p l a y  and unlocks t h e  keyboard. 

When normalized mode output  is  s e n t  t o  a conso le ,  
t h e  TIP suppor t s  on ly  one output  mechanism, t h e  
d i sp lay .  Line fo ld ing  and s c r o l l i n g  is  assumed t o  
be performed by the  ou tpu t  mechanism when page 
width  ( s e e  PW command i n  appendix F) is  reached. 
When output  ends ,  t h e  TIP ensu res  t h a t  t h e  cu r so r  
is  pos i t ioned  a t  t h e  l e f thand  margin of t h e  next  
l i n e  on t h e  d i sp lay .  Page wa i t ing  is  suppor ted.  

Transparent  Mode 

Transparent  mode inpu t  and output  a r e  only  suppor ted 
f o r  t h e  d i s p l a y  console .  The TIP adds  t h e  l i n e  
p ro toco l  frame c o n t r o l  c h a r a c t e r s  t o  ou tpu t  and 
removes them from inpu t .  

The TIP does not  p o l l  a t e rmina l  f o r  console  inpu t  
a f t e r  t r a n s p a r e n t  mode inpu t  i s  r ece ived ,  u n t i l  
subsequent output  i s  d e l i v e r e d  t o  t h e  console .  

I n  t r a n s p a r e n t  mode, t h e  a p p l i c a t i o n  program is  
re spons ib le  f o r  handl ing a l l  d a t a  i n t e r p r e t a t i o n ,  
including any embedded IVT command o r  f e a t u r e  con- 
t r o l  cha rac te r s .  The a p p l i c a t i o n  program must pro- 
p e r l y  p o s i t i o n  t h e  c u r s o r  a t  t he  end of inpu t  o r  
ou tpu t ,  and must unlock t h e  keyboard when necessary .  

The TIP does  not  perform c l e a r  w r i t e  o r  r e s e t  w r i t e  
ope ra t ions  a t  t h e  beginning of t r a n s p a r e n t  mode 
output .  The dev ice ' s  t r ansmiss ion  b u f f e r  is  
t h e r e f o r e  no t  c l e a r e d  and r e s e t  un le s s  t h e  proper  
c o n t r o l  codes a r e  p a r t  of t h e  t r a n s p a r e n t  ou tpu t .  

Terminal Code Sets and Parity 

The MODE4 TIP suppor t s  t e rmina l s  ope ra t ing  wi th  a 
f ixed  p a r i t y ,  s e t  t o  odd. Mode 4A t e rmina l s  use  
t h e  ASCII o r  Ex te rna l  BCD code s e t s ;  mode 4C t e r -  
minals  use t h e  ASCII code s e t .  

The TIP conver t s  t e rmina l  code s e t s  t o  and from 
network ASCII codes where necessary .  No ASCII con- 
t r o l  codes e x i s t  i n  normalized output  t o  Ex te rna l  
BCD t e r m i n a l s ;  t h e  TIP r e p l a c e s  a l l  nongraphic 
c h a r a c t e r s  w i th  b lanks  and f o l d s  a l l  lowercase 
c h a r a c t e r s  t o  equ iva len t  uppercase c h a r a c t e r s  ( s e e  
appendix A). The fol lowing ASCII codes e f f e c t i v e l y  
do no t  e x i s t  i n  normalized output  t o  ASCII t e r -  
minals :  

Control  codes below t h e  hexadecimal va lue  8 
( t h e s e  a r e  conver ted  t o  b lanks)  

The c o n t r o l  codes US and CR (hexadecimal 1F and 
OD; these  a r e  conver ted  t o  newline sequences) 

The c o n t r o l  code LF (hexadecimal 1A; t h e  TIP 
removes t h i s  code from t h e  ou tpu t )  

I n  t r a n s p a r e n t  mode, t h e  TIP does  no t  conver t  o r  
d e l e t e  c h a r a c t e r s  i n  d a t a  s e n t  t o  e i t h e r  Ex te rna l  
BCD o r  ASCII t e rmina l s .  

The terminal  code s e t  used is  i n i t i a l l y  e s t a b l i s h e d  
i n  t h e  network c o n f i g u r a t i o n  f i l e .  I f  t h e  t e rmina l  

suppor t s  t h e  f e a t u r e  and a l t e r n a t e  c o n f i g u r a t i o n s  
e x i s t  i n  t h e  network c o n f i g u r a t i o n  f i l e ,  t h e  t e r -  
minal u s e r  can change t h e  code s e t  p r i o r  t o  t h e  
automat ic  r ecogn i t ion  process  and i n i t i a l  connect ion 
t o  t h e  network. 

Normalized Mode Output 

When t h e  h o s t  sends  ASCII c h a r a c t e r  codes,  t h e  
e i g h t h  upper b i t  ( b i t  7 )  can be anything and i s  
ignored. I f  t r a n s l a t i o n  is  needed, t h e  va lue  
supp l i ed  by t h e  h o s t  a s  b i t  7 is  ignored when t h e  
TIP t r a n s l a t e s  t h e  cha rac te r .  I f  t r a n s l a t i o n  i s  n o t  
needed, t h e  b i t  is  r e s e t  by t h e  CLA a s  necessary .  
The CLA s e t s  t h e  b i t  t o  g ive  t h e  c h a r a c t e r  odd 
p a r i t y .  

Transparent  Mode Output 

The h o s t  can send anything f o r  b i t  7. B i t  7 is  s e t  
c o r r e c t l y  by t h e  CLA f o r  odd p a r i t y  t o  ASCII o r  
Ex te rna l  BCD code t e rmina l s .  The e n t i r e  8-bi t  by te  
s e n t  from t h e  h o s t  is  never s e n t  through the  CLA t o  
t h e  t e rmina l .  

Normalized Mode Input  

When t h e  TIP sends  t h e  hos t  ASCII c h a r a c t e r  codes,  
t h e  e i g h t h  b i t  is  always s e t  t o  0. 

Transparent  Mode Inpu t  

The e i g h t h  b i t  i s  s e t  t o  zero.  The remaining 7 
b i t s  a r e  s e n t  t o  t h e  hos t  j u s t  a s  they came i n  on 
t h e  communication l i n e .  

Initial Connection 

The i n i t i a l  t e rmina l  c l a s s ,  p ro toco l  v a r i a n t  (mode 
4A o r  mode 4C), c l u s t e r  addres s ,  t e rmina l  addres s ,  
dev ice  type,  and code s e t  can be  e x p l i c i t l y  s e t  
through the  network c o n f i g u r a t i o n  f i l e  o r  can be 
determined by t h e  TIP through automat ic  r ecogn i t ion .  
The need f o r  automat ic  r ecogn i t ion  i s  e s t a b l i s h e d  
through t h e  network c o n f i g u r a t i o n  f i l e .  

Automatic r ecogn i t ion  is performed when a l i n e  
becomes a c t i v e .  The use r  must f i r s t  p r e s s  t h e  
t r ansmiss ion  key (SEND o r  ETX). This a c t i o n  s t o r e s  
a read message i n  t h e  c l u s t e r  addres s  f o r  t h e  
terminal .  

When t h e  l i n e  becomes a c t i v e ,  t h e  TIP p o l l s  t o  f i n d  
an  a c t i v e  t e rmina l .  A l l  c l u s t e r  addres ses  a r e  
pol led .  I f  t h e  f i r s t  p o l l  does  n o t  l o c a t e  an  a c t i v e  
c l u s t e r  addres s ,  a second p o l l  occur s  b e f o r e  t h e  
c l u s t e r  is  c l a s s i f i e d  a s  f a i l e d  hardware. Each 
p o l l  is timed o u t  f o r  1 t o  1.5 seconds.  

When an a c t i v e  t e rmina l  i s  found, t h e  TIP p o l l s  
t h a t  c l u s t e r  addres s  f o r  a read message; t h e  read 
message c o n t a i n s  an  escape code t h a t  i n d i c a t e s  t h e  
code s e t  used by t h e  t e rmina l .  I f  t h e  t e rmina l  
u ses  Ex te rna l  BCD, t h e  automat ic  r ecogn i t ion  p rocess  
i s  complete;  i f  t h e  t e rmina l  u ses  ASCII, t h e  t e r -  
minal c o n f i g u r a t i o n  is  determined. 



The TIP sends a conf igura t ion  request  t o  determine 
t h e  devices  present .  I f  i t  rece ives  e r r o r  responses 
o r  no response a f t e r  two a t t empts ,  t h e  terminal  is  
mode 4A. I f  the  TIP rece ives  a read response, t h e  
terminal  i s  mode 4C and t h e  terminal  addresses  and 
device  types of t h e  ind iv idua l  devices  a r e  then 
determined. 

The information received i s  passed t o  t h e  Communi- 
ca t ions  Supervisor i n  the  hos t .  The Communications 
Supervisor compares i t  a g a i n s t  t h e  informat ion 
known f o r  a l l  poss ib le  terminals  using t h e  l i n e ,  
u n t i l  a match i s  found. The Communications Super- 
v i s o r  then r e p o r t s  t h e  conf igura t ion  t o  t h e  TIP. 
The mode 4C console device  c o n t r o l l i n g  a p r i n t e r  i s  
the console with  the  same c l u s t e r  address  i n  t h e  
network conf igura t ion  f i l e  t h a t  was t h e  l a s t  console 
def ined before  t h e  p r i n t e r  was def ined.  

Once the  address ing information and t h e  code s e t  
a r e  known, the  terminal  connection t o  the  NPU i s  
complete. Subsequent connection of console and 
batch devices  t o  a host  and an a p p l i c a t i o n  program 
depend on the  network conf igura t ion ;  t h e  procedure 
and poss ib le  commands required a r e  descr ibed i n  
appendix H. Batch devices  a r e  always connected t o  
the  host  t o  which the  owning console i s  connected. 

Disconnection 

The MODE4 TIP disconnects  a terminal  on a dial-up 
l i n e  when: 

The terminal uses automatic r ecogn i t ion  in fo r -  
mation not  recognized by t h e  TIP. 

The terminal is  not  connected t o  a host  and no 
input  has been received from it f o r  2 minutes. 

The Communications Supervisor r eques t s  t h a t  t h e  
l i n e  o r  terminal  be d i sab led .  

When a console i s  disconnected from a h o s t ,  t h e  TIP 
disconnects  any batch device  f o r  which t h a t  console  
i s  the  owning device. 

The MODE4 TIP does no t  disconnect  a terminal  on a 
dedicated l i n e .  Input from d i sab led  t e rmina l s  o r  
inpu t  on d i sab led  hardwired l i n e s  i s  not  requested. 
Output t o  d i sab led  terminals  i s  poss ib le  ( f o r  
example, messages from t h e  network operator) .  

Data Formatting in Normalized Mode 

During i n p u t ,  the  TIP d e t e c t s  t h e  end of a physical  
l i n e  when: 

An end-of-line o r  end-of-block i n d i c a t o r  is  
entered 

During output  t o  a console  device  with  a d i s p l a y  
mechanism, a physical  l i n e  ends when t h e  output  
ends o r  when it con ta ins  a c a r r i a g e  r e t u r n  o r  u n i t  
separa to r  code. 

Normalized Editing Modes 

Only two of the  e d i t i n g  modes descr ibed i n  s e c t i o n  
2 a r e  supported: complete e d i t i n g  and full-ASCII 
ed i t ing .  

I n  complete e d i t i n g  mode, t h e  cance l  input  charac te r  
is  s t o r e d  a s  d a t a  and a f l a g  is s e t  i n  t h e  network 
block. The f l a g  becomes the  can b i t  of the  app l i -  -J 

c a t i o n  block header i n  t h e  hos t ;  r e f e r  t o  the  CN 
command i n  appendix F. The TIP sends t h e  message 

t o  the  terminal  a f t e r  t h e  cancel  inpu t  charac te r  i s  
received. 

In  full-ASCII mode, SOH, ETX, and end-of-line se- 
quences a r e  s e n t  t o  the  hos t  a s  data .  Full-ASCII 
mode is  s i m i l a r  t o  t r ansparen t  mode, except t h e  TIP 
cont inues  i t s  normal po l l ing  and protocol  processing 
procedures. 

Input Regulation 

As mentioned e a r l i e r  i n  t h i s  s e c t i o n  under Data 
P r i o r i t i e s ,  the  TIP must sometimes suspend inpu t .  
For batch dev ices ,  po l l ing  ceases  and input  is  
stopped between t ransmission blocks whenever a 
temporary suspension of input  must occur. For 
console devices ,  po l l ing  ceases .  

Output from t h e  hos t  is  de l ive red  t o  the  terminal  -J 

during inpu t  r egu la t ion .  Po l l ing  and stopped inpu t  
resumes a s  soon as regu la t ion  ends and d a t a  can 
aga in  be s to red  by t h e  NPU. 

Error Recovery 

The MODE4 TIP performs e r r o r  recovery on inpu t  da ta  
by reques t ing  re t ransmission of erroneous blocks 
from t h e  terminal .  The TIP d e t e c t s  t h e  following 
e r r o r s :  

An e r r o r  i n d i c a t i o n  from t h e  terminal  

No response from t h e  terminal  

An i n v a l i d  address  from the  terminal 

An i n v a l i d  protocol  response from t h e  terminal  

A c h a r a c t e r  p a r i t y  e r r o r  

Data C a r r i e r  Detect s i g n a l  dropped during input  

An i n v a l i d  MTI 

An i n v a l i d  o r  missing E code 

A missing ETX o r  a n  ETX i n  an i l l e g a l  sequence 

A l o n g i t u d i n a l  p a r i t y  check e r r o r  

The TIP determines whether t h e  e r r o r  occurred i n  
t h e  c l u s t e r  c o n t r o l l e r  o r  the  dev ice ,  and at tempts  
t o  c o r r e c t  t h e  e r r o r  by r e s t a r t i n g  the  inpu t lou tpu t  
sequence i n  which it occurred. This  r e s t a r t  is  
c a l l e d  s h o r t  term recovery. Short  term recovery i s  
attempted a f ixed  number of t imes ( t h e  d e f a u l t  i s  
10); then t h e  c l u s t e r  o r  device  is  t r e a t e d  a s  f a i l e d  
hardware and long term recovery procedures begin. 

I f  a p a r i t y  e r r o r  i s  de tec ted  dur ing inpu t ,  t h e  TIP 
reques t s  re t ransmission.  The f l a g  t h a t  becomes the  
pef b i t  i n  the  hos t  a p p l i c a t i o n  block header is not 
used; d a t a  containing p a r i t y  e r r o r s  is discarded and 
replaced by c o r r e c t  da ta  r esen t  from t h e  terminal .  

d' 



Long term recovery d i f f e r s  f o r  mode 4A and mode 4C 
t e rmina l s ,  and f o r  c l u s t e r  c o n t r o l l e r  o r  device  
f a i l u r e s .  For mode 4A te rmina l s ,  c l u s t e r  c o n t r o l l e r  
and device  f a i l u r e  a r e  i d e n t i c a l ,  so s e p a r a t e  
device  recovery i s  unnecessary; f o r  mode 4C t e r -  
minals ,  c l u s t e r  c o n t r o l l e r  and device  f a i l u r e  a r e  
s e p a r a t e  events .  

Times ind ica ted  below a r e  approximate. Only one 
a t tempt  occurs dur ing each cyc le  of s e r v i c i n g  a l l  
t h e  c l u s t e r s  and dev ices  on t h e  l i n e ,  so  t h a t  
recovery a t t empts  do no t  i n t e r f e r e  wi th  response 
time f o r  o t h e r  t e rmina l s  us ing t h e  l i n e .  

C lus te r  recovery on communication l i n e s  i s  at tempted 
every few seconds ( d e f a u l t  is  10 seconds f o r  point- 
to-point communication l i n e s  and 50 seconds f o r  
mul t idrop l i n e s ) .  For mode 4A te rmina l s ,  t h e  TIP 
sends a c l e a r  w r i t e  message t o  t h e  console ;  f o r  
mode 4C t e rmina l s ,  t h e  TIP sends a s t a t u s  r eques t  
message t o  t h e  c l u s t e r .  

I f  t h e  TIP g e t s  a v a l i d  response,  t h e  c l u s t e r  con- 
t r o l l e r  i s  opera t iona l .  For mode 4C t e rmina l s ,  t h e  
TIP then performs recovery a t t empts  on a l l  devices  
wi th in  t h e  c l u s t e r .  

Device recovery a t t empts  occur every few seconds 
( d e f a u l t  i s  50 seconds).  Device recovery is  no t  
attempted i f  t h e  e n t i r e  c l u s t e r  must undergo 
recovery. 

Device recovery c o n s i s t s  of t h e  TIP sending a c l e a r  
w r i t e  message t o  each mode 4C console  o r  an  empty 
w r i t e  message t o  each mode 4C p r i n t e r .  I f  t h e  TIP 
rece ives  a v a l i d  response,  t h e  device  is  opera- 
t i o n a l .  

HASP TIP 

The HASP TIP supports  bisynchronous t e rmina l s  us ing 
HASP mul t i l eav ing  p ro toco l  connected through 
dedicated o r  d ia l -up synchronous l i n e s .  Such t e r -  
minals con ta in  devices  t h a t  genera te  IVT d a t a  t o  
exchange wi th  a hos t  a p p l i c a t i o n  program i n  an  
i n t e r a c t i v e  mode, and dev ices  t h a t  exchange PRU 
d a t a  wi th  a hos t  a p p l i c a t i o n  program i n  a batch 
mode. 

The TIP supports  one terminal  per l i n e ,  but  can 
support  up t o  2 2  dev ices  per  terminal .  The TIP 
expects  each terminal  t o  have one i n t e r a c t i v e  
dev ice ,  a console .  The console  must have an  inpu t  
and an  output  mechanism. 

The terms terminal  and device  have varying d e f i n i -  
t i o n s  wi th in  HASP documentation. This subsec t ion  
uses these  d e f i n i t i o n s :  

A terminal  i s  equ iva len t  t o  a worksta t ion and 
i s  a s e t  of dev ices  wi th  a s i n g l e  po in t  of 
access  t o  a communication l i n e .  

A device  i s  a s e p a r a t e l y  a c c e s s i b l e  u n i t  of 
inpu t  o r  output  equipment, such a s  a console ,  a 
card  r eader ,  a card  punch, a p l o t t e r ,  o r  a l i n e  
p r i n t e r .  Within t h e  network, a device  i s  
s e p a r a t e l y  addressable .  For HASP te rmina l s ,  
a l l  devices  except  t h e  console  have s e p a r a t e  
s t ream numbers. Each device  i s  addressed by 
device  type and s t ream number. 

Stream numbers a r e  desc r ibed  i n  t h e  Network Access 
Method Version 1 Network D e f i n i t i o n  Languake Refer- 
ence Manual, l i s t e d  i n  t h e  p re face .  

A CDC-defined HASP te rmina l  has  one console.  It can 
a l s o  have up t o  seven ca rd  r eader s ,  up t o  seven 
l i n e  p r i n t e r s ,  and up t o  seven ca rd  punches o r  
p l o t t e r s .  

The fol lowing CDC-defined t e rmina l  c l a s s e s  a r e  
supported : 

Terminal 
C lass  Archetype Terminal 

9 HASP te rmina l  support ing p r e p r i n t  
format c o n t r o l  

14 HASP te rmina l  support ing only  post- 
p r i n t  format c o n t r o l  

Si te-def ined dev ices  i n  t e rmina l  c l a s s e s  28 through 
31 can a l s o  be supported i f  t h e  s i t e  modif ies  t h e  
r e l eased  ve r s ion  of t h e  HASP TIP. 

Each CDC-defined t e rmina l  c l a s s  has  a d e f a u l t  s e t  
of t e rmina l  c h a r a c t e r i s t i c s  a s  shown i n  appendix 
F. These t e rmina l  c h a r a c t e r i s t i c s  can be  changed 
from t h e i r  d e f a u l t s  i n i t i a l l y  f o r  each communication 
l i n e  through t h e  network conf igura t ion  f i l e  o r  sub- 
sequen t ly  by t h e  t e rmina l  u s e r  and/or  t h e  appl ica-  
t i o n  program through t h e  use  of commands. 

The v a l i d  va lues  and d e f a u l t  parameters f o r  com- 
mands i n  each of t h e s e  t e rmina l  c l a s s e s  a r e  shown 
i n  appendix F. When a v a l i d  va lue  i s  en te red  from 
t h e  console ,  t h e  TIP responds wi th  t h e  message: 

cd ACCEPTED.. 

where cd is t h e  command mnemonic. When an  i n v a l i d  
value  is  e n t e r e d ,  t h e  TIP responds wi th  t h e  message: 

cd reason 

The command represented by cd i s  ignored.  The 
f i e l d  i d e n t i f i e d  a s  reason con ta ins  a message such 
a s  DUPLICATE CHARACTER, INAPPROPRIATE VALUE, ILLEGAL 
TERMINAL CLASS, ILLEGAL COMMAND, o r  ILLEGAL VALUE, 
exp la in ing  t h e  reason t h e  command was ignored.  

The HASP TIP suppor t s  on ly  t h e  fol lowing IVT i n t e r -  
f ace  commands: 

User break 1 and use r  break 2 ( s e e  t h e  B1 and 
B2 commands i n  appendix F) 

Cancel inpu t  ( s e e  t h e  CN command i n  appendix F) 

Change network c o n t r o l  c h a r a c t e r  ( s e e  t h e  CT 
command i n  appendix F) 

Display t e rmina l  c h a r a c t e r i s t i c s  ( s e e  t h e  CH 
command i n  appendix F) 

Lockout u n s o l i c i t e d  console  messages ( s e e  t h e  
LK command i n  appendix F) 

Change console  page width ( s e e  t h e  PW command 
i n  appendix F) 

Sending a message t o  t h e  network opera to r  ( s e e  
t h e  MS command i n  appendix F) 



Host node selection (see the HN command in 
appendix G) 

The HASP TIP accepts terminal transparent trans- 
missions beginning with the sequence DLE and STX. J 

When such a transmission is received, the next out- 
put sent to the terminal occurs as a terminal 
transparent transmission. Nontransparent terminal 
output transmission resumes after the next non- d 
transparent terminal input transmission. 

Host availability display (see the HD command 
in appendix G) 

Protocol Assumptions 

This subsection describes those aspects of TIP 
operation that depend upon hardware use or are 
implementor-interpreted portions of HASP communica- 
tions protocol. These aspects include: 

Point-to-Point and Multidrop Line Access 

The HASP TIP only supports nonaddressable HASP 
workstations on point-to-point communication lines. 

Stream identification 

Filler use to maintain communication when data 
is not available for transmission Operating Mode 

Terminal transparent transmissions The HASP TIP is insensitive to line speeds. 

Line access The logical mode of operation of the TIP is half- 
duplex for each device. The TIP attempts to deliver 
console output whenever such data is available, 
unless an automatic input mode block has been 
delivered to the terminal. 

Operating mode 

Stream Identification 4 
The end of an input transmission block is signified 
by an ETB character code. This end-of-block indi- 
cator is part of the HASP protocol and cannot be 
changed. 

The HASP TIP assumes that a network-assigned stream 
number between 1 and 7 corresponds to bits in the 
function control sequence (FCS). If the bits in the 
FCS are numbered from left to right, the following 
correspondences exist: 

Card reader streams 1 through 4 are bits 4 
through 7; card reader streams 5 through 7 are 
bits C through E. 

Supported Input and Output Mechanisms 

The TIP supports a range of input and output devices 
and mechanisms. Console devices have a keyboard as 
an input mechanism and a display as an output 
mechanism. d 

Line printer streams 1 through 4 are bits 4 
through 7; line printer streams 5 through 7 are 
bits C through E. 

CDC-defined HASP batch devices are serviced con- 
currently with the console. All devices can be 
active at a given time, but only the input or out- 
put mechanism of the console device can be active 
at a given time. Input and output are therefore 
concurrent operations for batch devices and sequen- 
tial operations for the console. 

Card punch or plotter streams 7 through 5 are 
bits 5 through 7; card punch or plotter streams 
4 through 1 are bits C through F. 

The stream number algorithm allows separate flow 
control when more than eight printers, punches, and 
plotters are configured. 

Filler Use Card Reader Operation 

The TIP uses an ACKO acknowledgment block as an idle 
block filler to transmit when no data is available 
to send downline. This idle block is transmitted 
at least every 2 seconds to prevent timeout on the 
communication line. 

Card reader operations are governed by special com- 
mand blocks exchanged with the host. These commands 
originate within the PIP routine or are coverted by 
PIP to or from supervisory messages exchanged with 
an application program. The host sends commands to 
the TIP to: 

Terminal Transparent Transmissions Start input 

Two forms of terminal input and output are sup- 
ported : 

Resume input 

Abort input 
Terminal nontransparent transmissions 

The TIP sends command blocks to the host to: 
Terminal transparent transmissions 

Report when input stops 
In either form, the TIP recognizes two modes of 
data: Report the end of the input stream 

Nontransparent network data Report the number of cards read 

Transparent network data Report the end of file 



A HASP ca rd  reader  becomes ready f o r  inpu t  when t h e  
hos t  sends t h e  TIP a s t a r t  i n p u t  command block. 
Once ca rd  inpu t  beg ins ,  i t  con t inues  u n t i l :  

An end-of- f i le  (EOF) block is  received from t h e  
card  r eade r  

The host  a b o r t s  i n p u t  on t h e  ca rd  r eade r  s t ream 

The hos t  d i sconnec t s  o r  d i s a b l e s  t h e  t e rmina l  

The worksta t ion o r  communication l i n e  f a i l s  

Card inpu t  begins  wi th  t h e  f i r s t  ca rd  read.  A ca rd  
inpu t  f i l e  begins  when t h e  beginning-of-information 
i s  de t ec t ed .  The TIP expec t s  a nonblank d a t a  ca rd  
a s  the  beginning-of-information i n i t i a l l y  o r  f o l -  
lowing an  end of informat ion ca rd .  The TIP d i s c a r d s  
b lank c a r d s ,  end-of-record c a r d s ,  o r  end-of- 
informat ion ca rds  read when it i s  expect ing t h e  
beginning of informat ion.  

When the  beginning of informat ion i s  l o c a t e d ,  t h e  
TIP conver t s  subsequent d a t a  i n t o  a NOS ope ra t ing  
system job f i l e  i n  6 -b i t  d i s p l a y  code. Conversion 
from 026 o r  029 punch p a t t e r n s  i s  performed. 

The i n i t i a l  punch p a t t e r n  t r a n s l a t i o n  f o r  each job 
f i l e  i s  determined by t h e  network a d m i n i s t r a t o r  
through t h e  network c o n f i g u r a t i o n  f i l e .  The t e r -  
minal u se r  can change t h e  t r a n s l a t i o n  f o r  subsequent 
p o r t i o n s  of t he  job f i l e  by punching a 26 o r  a 29 
i n  columns 79 and 80 of any job card  o r  of any end- 
of-record card  t h a t  i s  no t  i n  a t r a n s p a r e n t  p o r t i o n  
of t h e  f i l e .  

The TIP conver t s  nontransparent  ca rd  inpu t  d a t a  
from EBCDIC t o  6 -b i t  d i s p l a y  code. Compressed 
c h a r a c t e r s  a r e  uncompressed. 

T r a i l i n g  blanks  a r e  d i sca rded  un les s  t h e  l a s t  non- 
b lank c h a r a c t e r  i s  a colon;  one blank i s  preserved 
o r  i n s e r t e d  when t h e  l a s t  c h a r a c t e r  is  a colon o r  
the  card  con ta ins  an  odd number of s i g n i f i c a n t  
c h a r a c t e r s .  For h o s t s  us ing a 64-character s e t ,  
t h i s  convention produces an  82-character  record 
when t h e  c h a r a c t e r  i n  column 80 is  a colon. 

Every ca rd  image becomes a zero-byte terminated 
record.  These r eco rds  become a network block 
equ iva len t  t o  one,  two, o r  t h r e e  phys ica l  record 
u n i t s  (PRUs); a b lock equ iva len t  t o  one PRU c o n t a i n s  
640 6-bi t  c h a r a c t e r s  o r  equ iva len t  zero-byte t e r -  
minator b y t e s ,  l e f t - j u s t i f i e d  i n  an  8 -b i t  c h a r a c t e r  
byte .  A record i s  cont inued i n  a subsequent net -  
work block when necessary .  I n  t h e  h o s t ,  PIP removes 
the  two low-order b i t s  and packs t h e  c h a r a c t e r s  
i n t o  a c t u a l  PRUs. 

Unless t h e  TIP i s  reading t r a n s p a r e n t  ca rd  d a t a ,  i t  
recognizes  /*EOR ca rds  a s  end-of-record i n d i c a t o r s  
f o r  NOS system l o g i c a l  r eco rds .  It conver t s  any 
numbers found i n  columns 6 and 7 t o  o c t a l  record 
l e v e l  numbers. Level number 17 i s  recognized a s  an  
end-of- f i le  i n d i c a t o r  w i t h i n  a m u l t i p l e  f i l e  job. 
When necessa ry ,  s h o r t  o r  zero- length  PRUs a r e  
c rea t ed .  

Unless t h e  TIP i s  reading t r a n s p a r e n t  ca rd  d a t a ,  it 
recognizes  /*EOI ca rds  a s  end-of-information i n d i -  
c a t o r s  f o r  NOS f i l e s .  Once t r a n s p a r e n t  i npu t  
beg ins ,  t he  TIP recognizes  on ly  a n  end-of- f i le  
(EOF) block a s  end-of-information f o r  t h e  f i l e .  

Transparent  ca rd  inpu t  ( b i n a r y  ca rd  d a t a )  is  sup- 
por ted .  The TIP does  n o t  t r a n s l a t e  subsequent 
p o r t i o n s  of t h e  job f i l e  when t h e  u s e r  punches t h e  
c h a r a c t e r s  TR i n  columns 79 and 80 of any end-of- 
record card .  An end-of-record ca rd  con ta in ing  such 
punches becomes t h e  l a s t  recognized end-of-record 
ca rd  i n  t h e  job f i l e .  

The TIP does n o t  conver t  t r a n s p a r e n t  i n p u t  d a t a  t o  
6-bi t  d i s p l a y  code. Transparent  i n p u t  c h a r a c t e r s  
a r e  uncompressed and s t o r e d  a s  8-bi t  codes wi th in  
8-bi t  bytes .  No record t e rmina to r s  a r e  i n s e r t e d .  
A record is  cont inued i n  a subsequent network b lock  
when necessary .  

These unterminated r eco rds  become a network block 
equ iva len t  t o  one,  two, o r  t h r e e  phys ica l  record 
u n i t s  (PRUs). A b lock  equ iva len t  t o  one PRU con- 
t a i n s  320 8 -b i t  c h a r a c t e r s .  

I n  t h e  h o s t ,  PIP packs t h e  c h a r a c t e r s  i n t o  a c t u a l  
PRUs. PIP r i g h t - j u s t i f i e s  t h e  8 -b i t  b y t e s  received 
w i t h i n  12-bit  b y t e s  f o r  s t o r a g e ,  z e r o - f i l l i n g  b i t s  
8 through 11. Transparent  ca rd  inpu t  becomes a 
v a r i a b l e  number of v a r i a b l e  l e n g t h  unterminated 
r eco rds  con ta in ing  5 c h a r a c t e r s  pe r  word i n  each 
phys ica l  record u n i t  of 64 60-bit  words. 

P r i n t e r  Operatio; 

Line p r i n t e r  o p e r a t i o n s  a r e  governed by s p e c i a l  
command blocks  exchanged wi th  t h e  hos t .  These com- 
mands o r i g i n a t e  wi th in  t h e  PIP r o u t i n e  o r  a r e  
cover ted  by PIP t o  o r  from supe rv i so ry  messages 
exchanged wi th  a n  a p p l i c a t i o n  program. The h o s t  
sends commands t o  t h e  TIP t o :  

Terminate ou tpu t  

Mark t h e  po in t  of ou tpu t  t e rmina t ion  

R e s t a r t  ou tpu t  

The TIP sends command blocks  t o  the  h o s t  t o :  

Report when a f i l e  l i m i t  i s  exceeded 

Report  t h e  number of l i n e s  p r i n t e d  

Report a p r i n t e r  message (PM) i n  t h e  output  

Report t h e  end of f i l e  

The TIP beg ins  ou tpu t  t o  a p r i n t e r  when it  has  out- 
put queued f o r  t h e  device .  Data received from t h e  
hos t  is  packed a s  l i n e  images i n  PRU-sized network 
blocks  ( t h e  h o s t  PIP r o u t i n e  s t r i p s  zero  by te  t e r -  
minators  and r e p l a c e s  them wi th  hexadecimal FF code 
b y t e s ) .  The TIP d i s c a r d s  t r a i l i n g  blanks  on a p r i n t  
l i n e .  End-of-record o r  end-of- f i le  i n d i c a t o r s  i n  
t h e  d a t a  t e rmina te  an  output  t r ansmiss ion  block.  

6-bi t  d i s p l a y  code is  conver ted  t o  EBCDIC. ASCII 
p r i n t  f i l e s  a r e  conver ted  from 7-bi t  codes r i g h t -  
j u s t i f i e d  i n  8 -b i t  by te s  t o  t h e  EBCDIC codes sup- 
por ted  f o r  normalized mode d a t a  ( s e e  Terminal Code 
S e t s  and P a r i t y ) .  This convers ion inc ludes  
s t r i p p i n g  t h e  unneeded b i t  7. The h o s t  PIP r o u t i n e  
removes t h e  unneeded b i t s  8 through 11 of t h e  s t o r e d  
12-bit  byte  be fo re  t r ansmiss ion  downline. 



P r i n t e r  busy and not-ready c o n d i t i o n s  a r e  n o t  
repor ted  t o  t h e  hos t .  P r i n t i n g  con t inues  when t h e  
cond i t ion  c l e a r s .  

Once s t a r t e d ,  t h e  TIP con t inues  output  t o  p r i n t e r s  
un le s s  stopped o r  i n t e r r u p t e d  by a command block 
from t h e  host  o r  a p r i n t e r  message (PM c a r r i a g e  
c o n t r o l  sequence i n  t h e  p r i n t  f i l e ) .  Any p r i n t e r  
t h a t  is  i n t e r r u p t e d  o r  s topped can be  r e s t a r t e d  by 
a command block from t h e  hos t .  

The TIP suppor t s  both  p r e p r i n t  and p o s t p r i n t  
p r i n t e r s .  D i f f e r e n t  format e f f e c t o r  s u b s t i t u t i o n s  
occur ,  depending on t h e  t e rmina l  c l a s s  of t h e  work- 
s t a t i o n .  The TIP uses  t h e  subrecord c o n t r o l  byte  
(SRCB) con ten t  a p p r o p r i a t e  t o  t h e  t e rmina l  c l a s s .  

Some HASP p r i n t e r s  cannot suppress  c a r r i a g e  con- 
t r o l .  These p r i n t e r s  sometimes gene ra t e  e x t r a  
spaces  i n  ou tpu t  and do n o t  o v e r p r i n t  l i n e s .  

P r i n t  Message Process ing 

When t h e  p r i n t  f i l e  c o n t a i n s  a l i n e  beginning wi th  
t h e  c h a r a c t e r s  PM, t h e  TIP s t o p s  t h e  p r i n t e r ,  n o t i -  
f i e s  t h e  a p p l i c a t i o n  program through a command 
block,  and sends t h e  d a t a  from t h e  p r i n t  f i l e  l i n e  
t o  t h e  a p p l i c a t i o n  program. 

Card Punch Operat ion 

Card punch o p e r a t i o n s  a r e  governed by s p e c i a l  com- 
mand blocks  exchanged wi th  t h e  hos t .  These commands 
o r i g i n a t e  w i t h i n  t h e  PIP r o u t i n e  o r  a r e  cove r t ed  by 
PIP t o  o r  from supe rv i so ry  messages exchanged wi th  
an  a p p l i c a t i o n  program. The hos t  sends  commands t o  
t h e  TIP to :  

Terminate output  

Mark t h e  po in t  of ou tpu t  t e rmina t ion  

R e s t a r t  ou tpu t  

The TIP sends  command blocks  t o  t h e  hos t  t o :  

Report when a f i l e  l i m i t  i s  exceeded 

Report t h e  number of c a r d s  punched 

Report t h e  end of f i l e  

The TIP begins  output  t o  a punch when i t  has  output  
queued f o r  t h e  device .  Data r ece ived  from t h e  h o s t  
is packed a s  ca rd  images i n  PRU-sized network 
blocks  ( t h e  hos t  PIP r o u t i n e  s t r i p s  zero  byte  t e r -  
minators  and r ep laces  them wi th  hexadecimal FF code 
b y t e s ) .  

End-of-record o r  end-of- f i le  i n d i c a t o r s  i n  t h e  d a t a  
t e rmina te  an  output  t r ansmiss ion  block. The TIP 
gene ra t e s  71819 m u l t i p l e  punch c a r d s  t o  mark end- 
of-record i n d i c a t o r s ,  and /*EOI c a r d s  t o  mark end 
of f i l e  i n d i c a t o r s .  

6-bit  d i s p l a y  code i s  conver ted  t o  EBCDIC. Punch 
p a t t e r n  t r a n s l a t i o n  is  s e l e c t e d  by a command block 
preceding t h e  d a t a .  I f  no such comand b lock  is  
rece ived ,  029 punch p a t t e r n s  a r e  assumed. 

Punch busy and not-ready c o n d i t i o n s  a r e  no t  r epor t ed  
t o  t h e  hos t .  Punching con t inues  when t h e  c o n d i t i o n  -J 

c l e a r s .  

Once s t a r t e d ,  t h e  TIP con t inues  ou tpu t  t o  punches 
u n l e s s  stopped o r  i n t e r r u p t e d  by a command block I 
from t h e  hos t .  Any punch t h a t  is i n t e r r u p t e d  o r  
stopped can be  r e s t a r t e d  by a command block from 
t h e  hos t .  

P l o t t e r  Operat ion 

P l o t t e r  o p e r a t i o n s  a r e  governed by s p e c i a l  command 
blocks  exchanged wi th  t h e  h o s t .  These commands 
o r i g i n a t e  w i t h i n  t h e  PIP r o u t i n e  o r  a r e  cover ted  by 
PIP t o  o r  from supe rv i so ry  messages exchanged wi th  
an  a p p l i c a t i o n  program. The h o s t  sends commands t o  
t h e  TIP t o :  

Terminate ou tpu t  

Mark t h e  po in t  of ou tpu t  t e rmina t ion  

R e s t a r t  output  

The TIP sends  command blocks  t o  t h e  hos t  t o :  

Report  when a f i l e  l i m i t  is  exceeded 

Report  t h e  number of p l o t t e r  r eco rds  d e l i v e r e d  

Report t h e  end of f i l e  

The TIP beg ins  ou tpu t  t o  a p l o t t e r  when i t  has  out- 
put queued f o r  t h e  device .  Data is  received from 
t h e  hos t  i n  PRU-sized network blocks.  End-of-record 
o r  end-of-fi le i n d i c a t o r s  i n  t h e  d a t a  t e rmina te  an  
ou tpu t  t r ansmiss ion  block. 

P l o t t e r  d a t a  is  always i n  network t r a n s p a r e n t  mode. 
P l o t t e r  d a t a  c o n s i s t s  of 6 -b i t  o r  8 -b i t  b inary  
codes and i s  t h e r e f o r e  no t  conver ted  t o  EBCDIC by 
CCP. PIP r i g h t - j u s t i f i e s  6-bi t  codes w i t h i n  t h e  
8-bi t  c h a r a c t e r  b y t e ,  with zero  f i l l .  The 8-bi t  
codes  i n  t h e  h o s t  a r e  s t o r e d  a s  5 c h a r a c t e r s  per  
word, r i g h t - j u s t i f i e d  w i t h i n  12-bit  by te s  wi th  zero  
f i l l ;  PIP s t r i p s  t h e  unneeded b i t s  8 through 11 
be fo re  t r ansmiss ion  t o  CCP. 

The d a t a  i s  format ted  i n t o  HASP records  by t h e  TIP; 
normal d a t a  compression occurs .  Each record ends 
when i t  c o n t a i n s  t h e  number of c h a r a c t e r s  e s t ab -  
l i s h e d  a s  t h e  page width  of t he  dev ice ,  o r  when t h e  
end of t h e  network block is  reached and t h e  block 
is an  end-of-record o r  end-of-information block. 
The i n i t i a l  page width  is e s t a b l i s h e d  by t h e  network 
a d m i n i s t r a t o r  i n  t h e  network c o n f i g u r a t i o n  f i l e .  

P l o t t e r  busy and not-ready cond i t ions  a r e  not 
repor ted  t o  t h e  hos t .  P l o t t i n g  con t inues  when t h e  
c o n d i t i o n  c l e a r s .  

Once s t a r t e d ,  t h e  TIP con t inues  output  t o  p l o t t e r s  
u n l e s s  stopped o r  i n t e r r u p t e d  by a command block 
from t h e  h o s t .  Any p l o t t e r  t h a t  i s  i n t e r r u p t e d  o r  
stopped can be  r e s t a r t e d  by a command block from 
t h e  hos t .  



Normalized Mode Console Operat ion 

The TIP suppor t s  on ly  normalized mode inpu t  from a 
conso le ,  us ing on ly  one i n p u t  mode and mechanism: 
t h e  keyboard i n  l i n e  mode. Input  is  forwarded a f t e r  
each console  record is  received ( a f t e r  each end-of- 
b lock i n d i c a t o r  is  recognized) ;  a v a i l a b l e  output  i s  
on ly  s e n t  a f t e r  t h e  end-of-block c h a r a c t e r .  

The TIP suppor t s  only  normalized mode output  t o  a 
conso le ,  us ing on ly  one ou tpu t  mechanism: t h e  
d i s p l a y .  Line f o l d i n g  and s c r o l l i n g  is  assumed t o  
be performed by t h e  ou tpu t  mechanism when page 
width ( s e e  PW command i n  appendix F) i s  reached. 
When output  ends ,  t h e  TIP ensu res  t h a t  t h e  c u r s o r  
i s  pos i t i oned  a t  t h e  l e f thand  margin of t h e  nex t  
l i n e  on t h e  d i sp lay .  

Transparent  Mode 

Network t r a n s p a r e n t  mode i n p u t  and output  a r e  on ly  
supported f o r  batch devices .  Network t r a n s p a r e n t  
input  i s  allowed on ly  from ca rd  r eade r s .  Network 
t r a n s p a r e n t  output  is allowed only  t o  p l o t t e r s ,  and 
i s  r equ i red  f o r  them. 

The TIP does  add t h e  l i n e  p ro toco l  frame c o n t r o l  
c h a r a c t e r s  t o  network t r a n s p a r e n t  output  and removes 
them from network t r a n s p a r e n t  i npu t .  I n  network 
t r anspa ren t  mode, t h e  a p p l i c a t i o n  program is  
re spons ib le  f o r  handl ing a l l  d a t a  i n t e r p r e t a t i o n ,  
including any embedded c o n t r o l  c h a r a c t e r s .  

Terminal Code Sets and Parity 

The HASP TIP suppor t s  t e rmina l s  ope ra t ing  wi thout  
p a r i t y .  HASP t e rmina l s  use t h e  IBM EBCDIC code s e t .  

The TIP conver t s  t e rmina l  code s e t s  t o  and from 
network ASCII codes where necessary .  During nor- 
malized output  t o  HASP t e r m i n a l s ,  t h e  TIP r e p l a c e s  
ASCII c h a r a c t e r s  t h a t  have no EBCDIC e q u i v a l e n t s  
w i th  b lanks .  During normalized inpu t  from HASP 
t e r m i n a l s ,  t he  TIP r e p l a c e s  EBCDIC c h a r a c t e r s  t h a t  
have no ASCII e q u i v a l e n t s  w i th  b lanks  ( s e e  appendix 
A). 

The card  r eade r  network i n p u t  mode is  i n i t i a l l y  
non t ranspa ren t .  The t e rmina l  u se r  can change t h e  
mode t o  network t r a n s p a r e n t  by us ing  t h e  c h a r a c t e r s  
TR on end-of-record ca rds  i n  an  i n p u t  deck. This  
process  i s  desc r ibed  e a r l i e r  i n  t h i s  subsec t ion  
under Card Reader Operat ion.  

I n  network t r a n s p a r e n t  mode, t h e  TIP does  no t  
conver t  o r  d e l e t e  c h a r a c t e r s  i n  d a t a .  

The p l o t t e r  ou tpu t  mode is  f i x e d  a s  network t r a n s -  
pa ren t .  P l o t t e r  d a t a  can be e i t h e r  6-bi t  i n s t r u c -  
t i o n  code by tes  o r  8 -b i t  i n s t r u c t i o n  code by tes .  
The TIP does not  a l t e r  t h e  b y t e  con ten t .  

Normalized Mode and Network Nontransparent Mode 
Output 

When the  hos t  sends ASCII c h a r a c t e r  codes ,  t h e  
e i g h t h  upper b i t  ( b i t  7 )  can be anything and i s  
ignored when t h e  TIP t r a n s l a t e s  t h e  c h a r a c t e r .  The 
b i t  is  s e t  a s  needed f o r  t h e  corresponding EBCDIC 
cha rac te r .  

Network Transparent  Mode Output  

The h o s t  can send anything f o r  b i t  7. B i t  7 i s  not  
changed by t h e  CLA o r  t h e  TIP. The e n t i r e  & b i t  
b y t e  s e n t  from t h e  h o s t  is  s e n t  through t h e  CLA t o  
t h e  t e rmina l .  

Normalized Mode and Network Nontransparent  Mode 
Input  

When t h e  TIP sends  t h e  h o s t  ASCII c h a r a c t e r  codes ,  
t h e  e i g h t h  b i t  is  always s e t  t o  0. 

Network Transparent  Mode Inpu t  

The e i g h t h  b i t  ( b i t  7 )  of t h e  d a t a  i s  n o t  changed. 
A l l  e i g h t  b i t s  a r e  s e n t  t o  t h e  h o s t  j u s t  a s  they  
came i n  on t h e  communication l i n e .  

Initial Connection 

The i n i t i a l  t e rmina l  c l a s s ,  s t ream numbers, conf ig-  
u r a t i o n  o r d i n a l ,  and dev ice  types  can be e x p l i c i t l y  
s e t  through t h e  network c o n f i g u r a t i o n  f i l e  o r  can 
be determined by t h e  TIP through automat ic  recogni- 
t i o n .  The need f o r  automat ic  r ecogn i t ion  i s  e s t ab -  
l i s h e d  through t h e  network c o n f i g u r a t i o n  f i l e .  

Automatic r e c o g n i t i o n  i s  performed when a l i n e  
becomes a c t i v e .  This  process  occur s  a s  p a r t  of t h e  
i n i t i a l  communication sequence between t h e  TIP and 
t h e  t e rmina l ,  a s  fo l lows :  

The t e rmina l  sends an  enqu i ry  b lock  (ENQ). 

The TIP responds wi th  a n  acknowledgment b lock  
( ACKO ) . 
The t e rmina l  sends a s ignon block on t h e  console  
stream. The s ignon block c o n t a i n s  e i t h e r  a 
/*SIGNON c a r d  image, o r  a /*CONFIG ca rd  image. 

I f  t h e  TIP r e c e i v e s  a /*SIGNON ca rd  o r  an  i n v a l i d  
/*CONFIG c a r d ,  i t  d i s c a r d s  t h e  ca rd  and sends t h e  
d i a g n o s t i c  message 

image <BAD CONFIG> 

t o  the  t e r m i n a l ,  where image c o n t a i n s  t h e  p o r t i o n  
of t h e  ca rd  t h a t  cannot be processed. 

I f  automat ic  r e c o g n i t i o n  i s  r e q u i r e d ,  t h e  TIP w a i t s  
f o r  i n p u t  of a v a l i d  /*CONFIG ca rd  from a card  
r eade r .  The format of a v a l i d  /*CONFIG ca rd  i s  
g iven i n  appendix H. 

When a v a l i d  /*CONFIG ca rd  is  rece ived ,  t h e  in fo r -  
mation i s  passed t o  t h e  Communications Supervisor  
i n  t h e  h o s t .  The Communications Supervisor  compares 
it a g a i n s t  t h e  in fo rma t ion  known f o r  a l l  p o s s i b l e  
t e rmina l s  us ing t h e  l i n e ,  u n t i l  a match i s  found. 
The Communications Supervisor  then  r e p o r t s  t h e  con- 
f i g u r a t i o n  t o  t h e  TIP. 

Once t h e  s ignon block o r  /*CONFIG ca rd  is success-  
f u l l y  processed,  t h e  t e rmina l  connect ion t o  t h e  NPU 
is  complete. Subsequent connect ion of t h e  console  
and ba tch  dev ices  t o  a h o s t  and an  a p p l i c a t i o n  pro- 
gram depend on t h e  network c o n f i g u r a t i o n ;  t h e  pro- 
cedure  and p o s s i b l e  commands r equ i red  a r e  desc r ibed  
i n  appendix H. Batch dev ices  a r e  always connected 
t o  t h e  h o s t  t o  which t h e  console  i s  connected. 



I f  automatic r ecogn i t ion  is no t  required f o r  t h e  
communication l i n e ,  any /*CONFIG card image received 
by the  TIP is s e n t  t o  t h e  host  a s  data .  I f  t h e  
card image i s  received on t h e  console stream, it is  
sen t  up l ine  on the  console  connection. I f  t h e  ca rd  
image i s  received on a card reader  s t ream,  i t  is 
sen t  up l ine  a s  the  f i r s t  card of a job f i l e .  

Disconnection 

The HASP TIP does not  recognize a /*SIGNOFF card a s  
a method of disconnect ing a terminal .  A /*SIGNOFF 
card read a s  the  only card i n  a job f i l e  i s  s e n t  t o  
the  host  a s  data .  

The HASP TIP disconnects  a terminal  on a dial-up o r  
a dedicated l i n e  when: 

The terminal  is  no t  connected t o  a host  and no 
input  has been received from i t  f o r  2 minutes.  

The Communications Supervisor r eques t s  t h a t  t h e  
l i n e  o r  terminal be d i sab led .  

A l i n e  o r  terminal  f a i l u r e  i s  de tec ted .  

When a console is  disconnected from a h o s t ,  t h e  TIP 
disconnects  a l l  batch devices  i n  t h e  same terminal .  

Data Formatting in Normalized Mode 

During console i n p u t ,  the  TIP d e t e c t s  t h e  end of a 
physical  l i n e  when: 

An end-of-line i n d i c a t o r  is de tec ted ;  t h i s  end- 
o f - l ine  i n d i c a t o r  i s  t h e  end-of-record f o r  t h e  
console stream. 

During output  t o  a console d i s p l a y  device ,  a physi- 
c a l  l i n e  ends when the  output  ends o r  when it con- 
t a i n s  a c a r r i a g e  re tu rn  o r  u n i t  separa to r  code. 

Normalized Editing Modes 

Only one of the  e d i t i n g  modes descr ibed i n  s e c t i o n  
2 is supported: complete e d i t i n g .  

In  complete e d i t i n g  mode, t h e  cance l  inpu t  charac te r  
is  s to red  a s  d a t a  and a f l a g  is  s e t  i n  t h e  network 
block. The f l a g  becomes t h e  can b i t  of t h e  app l i -  
ca t ion  block header i n  the  h o s t ;  r e f e r  t o  t h e  CN 
command i n  appendix F. The TIP sends t h e  message 

t o  t h e  terminal a f t e r  t h e  cancel  inpu t  charac te r  i s  
received. 

Input Regulation 

A s  mentioned e a r l i e r  i n  t h i s  s e c t i o n  under Data 
P r i o r i t i e s ,  the  TIP must sometimes suspend input .  
The HASP protocol  provides two l e v e l s  of inpu t  
regulat ion:  

A g loba l  wait  b i t  

Individual  FCS stream b i t s  

For devices  ass igned t o  a r egu la t ion  l e v e l  of 
p r i o r i t y  3 (normally batch dev ices ) ,  one o r  more of .- 
t h e  b i t s  i n  t h e  FCS i s  s e t  t o  zero and input  i s  
stopped between t ransmission blocks whenever a tem- 
porary suspension of input  must occur. For devices  
ass igned t o  a r egu la t ion  l e v e l  of p r i o r i t y  2 (nor- - 
mally console  dev ices ) ,  only t h e  wai t  b i t  is  s e t ;  
t h i s  a c t i o n  suspends a l l  device  inpu t  between 
t ransmission blocks. 

Output from the  hos t  is de l ive red  t o  the  terminal  
dur ing regulat ion.  The FCS o r  the  wai t  b i t s  a r e  
changed and inpu t  resumes a s  soon a s  r egu la t ion  
ends and da ta  can again be s to red  by t h e  NPU. 

Output Regulation 

The terminal  can a l s o  suspend output  t o  a s i n g l e  
device  by using t h e  FCS b i t s  o r  t o  a l l  devices  by 
using t h e  wa i t  b i t .  The HASP TIP recognizes  e i t h e r  
use. When a n  FCS b i t  i s  used, t h e  TIP presumes t h e  
wai t  b i t  is  not  used. When t h e  wa i t  b i t  is  used, 
the  TIP presumes t h e  FCS b i t s  a r e  unchanged. 

Error Recovery 

The HASP TIP performs e r r o r  recovery on input  da ta  
by reques t ing  re t ransmission of erroneous blocks 
from t h e  terminal .  The TIP d e t e c t s  t h e  following 
e r r o r s  : 

Cycl ic  redundancy count e r r o r s  

I l l e g a l  t ransmission block formats 

Unknown responses 

Timeout over t h e  communication l i n e  

Block c o n t r o l  byte  (BCB) e r r o r s ,  such a s  a break 
i n  t h e  sequence of t r ansmi t t ed  blocks 

When t h e  TIP rece ives  a negat ive acknowledgment 
block (NAK) t h a t  i n d i c a t e s  a n  e r r o r  i n  r ecep t ion  of 
downline d a t a ,  t h e  TIP at tempts  t o  re t ransmi t  t h e  
block 62 times. I f  the  sixty-second at tempt  t o  
t ransmit  f a i l s ,  the  TIP c l a s s i f i e s  t h e  communication 
l i n e  and terminal  inopera t ive .  

The TIP reques t s  re t ransmission of a bad up l ine  
block 63 times. I f  the  s ix ty - th i rd  a t tempt  t o  4 
rece ive  f a i l s ,  t h e  TIP c l a s s i f i e s  the  communication 
l i n e  and t e rmina l  inopera t ive .  

Because EBCDIC does no t  con ta in  a p a r i t y  b i t ,  the  
TIP cannot d e t e c t  a p a r i t y  e r r o r .  It does not  s t o r e  
erroneous code i n  t h e  network block o r  s e t  a f l a g  
f o r  such da ta .  The f l a g  t h a t  becomes t h e  pef b i t  
i n  t h e  hos t  a p p l i c a t i o n  block header i s  not  used 
because da ta  containing p a r i t y  e r r o r s  i s  discarded 
and replaced by c o r r e c t  d a t a  r e s e n t  from t h e  ter- 
minal. 

BSC TIP 

The BSC TIP supports  IBM-2780- o r  IBM-3780- 
compatible bisynchronous terminals  connected through 
dedicated o r  dial-up synchronous l i n e s .  Such t e r -  
minals can con ta in  devices  t h a t  generate  IVT d a t a  



t o  exchange with a host  app l ica t ion  program i n  an 
i n t e r a c t i v e  mode, but normally contain devices t h a t  
exchange PRU data  with a host  app l ica t ion  program 
i n  a batch mode. 

The TIP supports more than one terminal device per 
l i n e .  A 2780 or  3780 terminal always contains  one 
card reader and one l i n e  p r i n t e r ;  one card punch 
can a l so  be supported. 

The host software expects each terminal t o  have a t  
l e a s t  one i n t e r a c t i v e  device,  serviced through the  
i n t e r a c t i v e  v i r t u a l  terminal in te r face .  The in te r -  
ac t ive  device must have an input  and an output 
mechanism. Because 2780 and 3780 terminals  nor- 
mally do not have consoles, the  TIP simulates the  
exis tence of a console by using a s p e c i a l  data  mode 
f o r  batch devices. The console simulation method 
is  the reason each terminal must have one card 
reader and one l i n e  p r i n t e r .  The card reader i s  
serviced a s  an i n t e r a c t i v e  input  mechanism and t h e  
l i n e  p r i n t e r  a s  an i n t e r a c t i v e  output mechanism. 

The terms terminal ,  terminal address ,  and device 
have varying or  no d e f i n i t i o n s  within 2780 o r  3780 
documentation. This subsection uses these def in i -  
t ions : 

A terminal is  a s e t  of devices with a s i n g l e  
point of access t o  a communication l i n e .  

A terminal address i s  t h e  con t ro l  character  
code used t o  i d e n t i f y  a card punch transmission 
block. 

A device i s  a separa te ly  access ib le  u n i t  of 
input o r  output equipment, such a s  a console, a 
card reader ,  o r  a l i n e  p r i n t e r .  Within the  
network, a device is separa te ly  addressable ,  
regardless  of whether i t  has a separate  hard- 
ware address within the  terminal.  

Terminal addresses a r e  described i n  the  Network 
Access Method Version 1 Network Defini t ion Language 
Reference Manual, l i s t e d  i n  the  preface. 

The following CDC-defined terminal c lasses  a r e  sup- 
ported: 

Terminal 
Class Archetype Terminal 

16 IBM 2780 remote job en t ry  terminal 

1 7  IBM 3780 remote job en t ry  terminal 

Site-defined devices i n  terminal c l a s s e s  28 through 
31 can a l s o  be supported i f  the  s i t e  modifies the  
released version of the BSC TIP. 

Each CDC-defined terminal c l a s s  has a defau l t  s e t  
of terminal c h a r a c t e r i s t i c s  a s  shown i n  appendix 
F. These terminal c h a r a c t e r i s t i c s  can be changed 
from t h e i r  defau l t s  i n i t i a l l y  f o r  each communication 
l i n e  through the network configurat ion f i l e  o r  sub- 
sequently by the terminal user and/or the  applica- 
t ion  program through the use of commands. 

The va l id  values and defau l t  parameters f o r  commands 
i n  each of these terminal c lasses  a r e  shown i n  
appendix F. When a va l id  value is  entered from the 
console, the TIP responds with the  message: 

where cd is  the command mnemonic. When an inva l id  
value is  entered,  the  TIP responds with the  message: 

cd reason 

The command represented by cd i s  ignored. The f i e l d  
i d e n t i f i e d  a s  reason contains  a message such a s  
REJECTED, DUPLICATE CHARACTER, INAPPROPRIATE VALUE, 
ILLEGAL TERMINAL CLASS, ILLEGAL COMMAND, o r  ILLEGAL 
VALUE, explaining the  reason the  command was 
ignored. 

The BSC TIP supports only the following IVT in te r -  
face commands and fea tures :  

Changing the network cont ro l  character  ( see  the 
CT command i n  appendix F) 

Changing the  page width of the console ( see  the  
PW command i n  appendix F) 

Displaying terminal c h a r a c t e r i s t i c s  ( see  the  CH 
command i n  appendix F) 

Sending a message t o  the network operator  (see 
the MS command i n  appendix F) 

Host node s e l e c t i o n  ( see  the  HN command i n  
appendix G )  

Host a v a i l a b i l i t y  d i sp lay  ( see  the  HD command 
i n  appendix G) 

Protocol Assumptions 

This subsection describes those aspec t s  of TIP 
operat ion t h a t  depend upon hardware use or  a r e  
implementor-interpreted port ions of 2780 or  3780 
communications protocol.  These aspects  include: 

Terminal f e a t u r e  support 

Terminal t ransparent  transmissions 

Size and number of records per transmission 
block from o r  t o  a terminal 

Resolving l i n e  content ion 

Line access 

Operating mode 

Terminal Features 

The following 2780 terminal fea tures  a r e  supported: 

Transparent transmission format, separate  from 
network t ransparent  mode 

Multiple record transmission blocks; from 2 t o  
7 records per block can be configured by the 
s i t e  administrator  

120- and 144-character p r i n t  l i n e s  

Batch job f i l e  termination when column 80 of 
the l a s t  card read contains  an ETX code punch 

cd ACCEPTED.. Blank compression 



The following 3780 terminal features are supported: 

Transparent transmission format, separate from 
network transparent mode 

Multiple record transmission blocks in trans- 
parent transmission format 

Punch component selection codes 

Terminal Transparent Transmissions 

Two forms of terminal input and output are sup- 
ported : 

Terminal nontransparent transmissions 

Terminal transparent transmissions 

In either form, the TIP recognizes two modes of 
data : 

Nontransparent network data 

Transparent network data 

When a terminal begins communicating with the net- 
work, it uses nontransparent network data in non- 
transparent transmissions. 

The BSC TIP accepts terminal transparent trans- 
missions beginning with the sequence DLE and STX. 
When such a transmission is received, the next out- 
put sent to the terminal occurs as a terminal 
transparent transmission. Nontransparent terminal 
output transmission resumes after the next non- 
transparent terminal input transmission. 

Record Blocking 

A 2780 terminal using nontransparent transmissions 
sends or receives two (a default value, changeable 
by the network adminstrator through the network 
configuration file) 80-character fixed-length 
records or up to 7 variable-length records per 
block. A 3780 terminal using nontransparent trans- 
missions sends or receives a maximum number of 
characters per transmission block, regardless of 
the number of records in the block. The number of 
3780 characters used by the TIP during output also 
is initially established by the network administra- 
tor in the network configuration file; refer to the 
Network Access Method Version 1 Network Definition 
Language Reference Manual listed in the preface. 

In transparent input transmissions, records always 
contain 80 characters. In nontransparent input 
transmissions, records contain from 1 through 80 
characters. 

Line Contention 

Contention for line use is resolved in favor of 
input data. Batch output can be interrupted to 
accept card reader batch data or console data. 
Interrupted output is restarted when the end-of- 
transmission is detected in input. Card reader 
input is not interruptable. 

Point-to-Point and Multidrop Line Access 

Nonaddressable 2780 and 3780 terminals are supported 
on point-to-point communication lines only. 

Operating Mode 

The BSC TIP is insensitive to line speeds. 

The logical mode of operation of the TIP is half- 
duplex for each device, with console input given 
priority over output. This means that console 
output is not started when input is active. 

The TIP attempts to deliver console output whenever 
such data is available. Automatic input mode blocks 
are ignored by the BSC TIP. 

Supported Input and Output Mechanisms 

The TIP supports three batch input and output 
devices. Real console devices must emulate card 
reader input and accept line printer output if used. 

Sequential Operation 

For BSC terminals, only one input or one output 
mechanism can be active at any given time. Input 
and output are therefore sequential operations. 

The TIP suspends console output when either the 
card reader becomes active or data is available for 
the line printer. 

Batch input and output alternate unless one of the 
following events occurs: 

Output arrives for the console from the host; 
this output is printed as soon as the current 
batch print file ends. 

The card reader or printer is stopped (or 
suspended). 

Console input begins (the first two characters 
of a card are /* and the card reader hopper was 
previously empty). 

Card Reader Operation 

Card reader operations are governed by special com- 
mand blocks exchanged with the host. These commands 
originate within the PIP routine or are coverted by 
PIP to or from supervisory messages exchanged with 
an application program. The host sends commands to 
the TIP to: 

Start input 

Resume input 

Abort input 

The TIP sends command blocks to the host to: 

Report when input stops 

Report the end of the input stream 



Report the number of cards read 

Report the end of file 

A 2780 or 3780 card reader becomes ready for batch 
input when the host sends the TIP a start input 
command block. Card input begins with the first 
card read. 

A card input file begins when the beginning-of- 
information is detected. The TIP expects a non- 
blank data card as the beginning-of-information 
initially or following an end of information card. 
The TIP discards blank cards, end-of-record cards, 
or end-of-information cards read when it is expect- 
ing the beginning of information. 

When the beginning of information is located, the 
TIP converts subsequent data into a NOS operating 
system job file in 6-bit display code. Conversion 
from 026 or 029 punch patterns is performed. 

The initial punch pattern translation for each job 
file is determined by the network administrator 
through the network configuration file. The ter- 
minal user can change the translation for subsequent 
portions of the job file by punching a 26 or a 29 
in columns 79 and 80 of any job card or any end-of- 
record card that is not in a transparent portion of 
the file. 

The TIP converts nontransparent card input data 
from EBCDIC to 6-bit display code. Compressed 
blanks and zeros are uncompressed. 

Trailing blanks are discarded unless the last non- 
blank character is a colon; one blank is preserved 
or inserted when the last character is a colon or 
the card contains an odd number of significant 
characters. For hosts using a 64-character set, 
this convention produces an 82-character record 
when the character in column 80 is a colon. 

Every card image becomes a zero-byte terminated 
record. These records become a network block 
equivalent to one, two, or three physical record 
units (PRUs); a block equivalent to one PRU con- 
tains 640 6-bit characters or equivalent zero-byte 
terminator bytes, left-justified in an 8-bit char- 
acter byte. A record is continued in a subsequent 
network block when necessary. In the host, PIP 
removes the two low-order bits and packs the char- 
acters into actual PRUs. 

Unless the TIP is reading network transparent card 
data or the terminal is sending terminal transparent 
transmissions, the TIP recognizes /*EOR cards as 
end-of-record indicators for NOS system logical 
records. It converts any numbers found in columns 
6 and 7 to octal record level numbers. Record level 
17 is recognized as an end-of-file indicator. When 
necessary, short or zero-length PRUs are created. 

Unless the TIP is reading network transparent card 
data or the terminal is sending terminal transparent 
transmissions, the TIP recognizes /*EOI cards as 
end-of-information indicators for NOS files. If 
the terminal is sending transparent transmissions, 
the TIP also recognizes an ETX code punched in 
column 80 of the last card read (or in column 1 of 
an otherwise blank card) as an end-of-information 

indicator for a NOS file. Once transparent data 
input begins, the TIP recognizes only an end-of- 
transmission code (EOT) as an end-of-information 
for the file. 

Network transparent card input (binary card data) 
is supported. The initial translation mode is 
always network nontransparent. The TIP does not 
translate subsequent portions of the job file when 
the user punches the characters TR in columns 79 and 
80 of any end-of-record card. An end-of-record card 
containing such punches becomes the last recognized 
end-of-record card in the job file. 

The TIP does not convert network transparent input 
data to 6-bit display code. Network transparent 
input characters are uncompressed and stored as 
8-bit codes within 8-bit bytes. No record termina- 
tors are inserted. A record is continued in a sub- 
sequent network block when necessary. 

These unterminated records become a network block 
equivalent to one, two, or three physical record 
units (PRUs). A block equivalent to one PRU con- 
tains 320 8-bit characters. 

In the host, PIP packs the characters into actual 
PRUs. PIP right-justif ies the 8-bit bytes received 
within 12-bit bytes for storage, zero-filling bits 
8 through 11. Network transparent card input 
becomes a variable number of variable length unter- 
minated records containing 5 characters per word in 
each physical record unit of 64 60-bit words. 

Printer Operation 

Line printer operations are governed by special 
command blocks exchanged with the host. These 
commands originate within the PIP routine or are 
coverted by PIP to or from supervisory messages 
exchanged with an application program. The host 
sends commands to the TIP to: 

Terminate output 

Mark the point of output termination 

Restart output 

The TIP sends command blocks to the host to: 

Report when a file limit is exceeded 

Report the number of lines printed 

Report a printer message (PM) in the output 

Report the end of file 

The TIP begins output to a printer when it has out- 
put queued for the device and no input is in 
process. Data received from the host is packed as 
line images in PRU-sized network blocks (the host 
PIP routine strips zero byte terminators and 
replaces them with hexadecimal FF code bytes). The 
TIP discards trailing blanks on a print line. End- 
of-record or end-of-file indicators in the data 
terminate an output transmission block. The end of 
a file is also marked by sending an ETX block to 
the terminal. 



6-bit  d i s p l a y  code i s  converted t o  EBCDIC. ASCII 
p r i n t  f i l e s  a r e  converted from 7-bit  codes r i g h t -  
j u s t i f i e d  i n  8-bit  bytes  t o  t h e  EBCDIC codes sup- 
ported f o r  normalized mode da ta  ( s e e  Terminal Code 
Se t s  and P a r i t y ) .  This conversion includes  s t r i p -  
ping the  unneeded b i t  7. The hos t  PIP r o u t i n e  
s t r i p s  the  unneeded b i t s  8 through 11 .from t h e  
12-bit byte  used f o r  s to rage  be fore  sending t h e  
da ta  downline. 

P r i n t e r  busy and not-ready cond i t ions  a r e  no t  
reported t o  the  host .  P r i n t i n g  cont inues  when t h e  
condi t ion c l e a r s .  

Once s t a r t e d ,  t h e  TIP cont inues  output t o  p r i n t e r s  
un less  stopped o r  i n t e r r u p t e d  by a command block 
from the  host  o r  a p r i n t e r  message (PM c a r r i a g e  
c o n t r o l  sequence i n  t h e  p r i n t  f i l e ) .  Any p r i n t e r  
t h a t  i s  in te r rup ted  o r  stopped can be r e s t a r t e d  by 
a command block from t h e  host .  

P r i n t  Message Processing 

Wen t h e  p r i n t  f i l e  con ta ins  a l i n e  beginning with  
the  charac te r s  PM, t h e  TIP s t o p s  t h e  p r i n t e r ,  no t i -  
f i e s  the  a p p l i c a t i o n  program through a command 
block, and sends t h e  da ta  from t h e  p r i n t  f i l e  l i n e  
t o  t h e  a p p l i c a t i o n  program. 

Card Punch Operation 

Card punch opera t ions  a r e  governed by s p e c i a l  com- 
mand blocks exchanged with  t h e  host .  These commands 
o r i g i n a t e  wi th in  t h e  PIP r o u t i n e  o r  a r e  coverted by 
PIP t o  o r  from supervisory messages exchanged with  
an a p p l i c a t i o n  program. The host  sends commands t o  
the  TIP to :  

Terminate output  

Mark the  point  of output  terminat ion 

R e s t a r t  output  

The TIP sends command blocks t o  t h e  host  t o :  

Report when a f i l e  l i m i t  i s  exceeded 

Report t h e  number of cards  punched 

Report t h e  end of f i l e  

The TIP begins output  t o  a punch when i t  has  output  
queued f o r  t h e  device. Data received from t h e  hos t  
i s  packed a s  card images i n  PRU-sized network blocks 
( t h e  host  PIP rou t ine  s t r i p s  zero byte  terminators  
and rep laces  them with  hexadecimal FF code by tes ) .  

End-of-record o r  end-of-file i n d i c a t o r s  i n  t h e  da ta  
terminate an output  t ransmission block. The TIP 
generates  /*EOR cards  t o  mark end-of-record ind i -  
c a t o r s ,  and /*EOI ca rds  t o  mark end-of-file indica- 
t o r s .  The end of a f i l e  is  a l s o  marked by sending 
an ETX block t o  t h e  terminal.  

6-bit  d i sp lay  code i s  converted t o  EBCDIC. Punch 
p a t t e r n  t r a n s l a t i o n  is  se lec ted  through a command 
block t h a t  precedes t h e  da ta .  I f  no command block 
i s  received,  029 punch p a t t e r n s  a r e  assumed. 

The TIP p r e f i x e s  t h e  f i r s t  card image i n  each punch 
f i l e  wi th  t h e  terminal  address  code assoc ia ted  with  
the punch. For 3780 t e rmina l s ,  t h i s  code i s  i n i -  
t i a l l y  es tab l i shed  by t h e  network admin i s t ra to r  i n  
t h e  network conf igura t ion  f i l e ;  r e f e r  t o  t h e  Network 
Access Method Version 1 Network Def in i t ion  Language 
Reference Manual l i s t e d  i n  t h e  preface.  The code 
used f o r  a 3780 can a l s o  be es tab l i shed  by t h e  t e r -  
minal use r  dur ing t h e  automatic r ecogn i t ion  process ,  
descr ibed l a t e r  i n  t h i s  subsect ion.  

Punch busy and not-ready cond i t ions  a r e  not  reported 
t o  t h e  host .  Punching cont inues  when t h e  cond i t ion  
c l e a r s .  

Once s t a r t e d ,  the  TIP cont inues  output  t o  punches 
unless  stopped o r  in te r rup ted  by a command block 
from t h e  host .  Any punch t h a t  is  i n t e r r u p t e d  o r  
stopped can be r e s t a r t e d  by a command block from 
the  host .  

Normalized Mode Console Operations 

The TIP supports  only normalized mode inpu t  from a 
console ,  us ing only only one input  mode and mecha- 
nism: t h e  card reader ,  emulating a keyboard i n  
l i n e  mode. Console inpu t  begins with  the  charac te r s  

i n  charac te r  p o s i t i o n s  1 and 2 of a card image. 
Input i s  forwarded a f t e r  t h e  card ends and t h e  end- 
of-transmission c h a r a c t e r  is  recognized; a v a i l a b l e  
output  is  only s e n t  a f t e r  t h e  end-of-transmission 
charac te r .  

Console output  is  s e n t  only a f t e r  output  of a batch 
f i l e  is  completed. The f i r s t  l i n e  of any console 
output  is  pref ixed by t h e  message descr ibed i n  
s e c t i o n  2. 

The TIP supports  only normalized mode input  from a 
console ,  us ing only one output mechanism: t h e  l i n e  
p r i n t e r ,  emulating a d i sp lay .  Line fo ld ing  and 
paging is performed using c a r r i a g e  c o n t r o l  char- 
a c t e r s  when page width ( s e e  PW command i n  appendix 
P) i s  reached. 

Network Transparent Mode 

Network t r ansparen t  mode inpu t  i s  only supported 
f o r  the  card reader.  The TIP does remove the  l i n e  
protocol  frame c o n t r o l  charac te r s  from inpu t .  

In  network t r ansparen t  mode, t h e  a p p l i c a t i o n  pro- 
gram i s  respons ib le  f o r  handling a l l  d a t a  i n t e r p r e -  
t a t i o n ,  including any embedded c o n t r o l  charac te r s .  

Terminal Code Sets and Parity 

The BSC TIP supports  t e rmina l s  opera t ing  without 
pa r i ty .  2780 and 3780 terminals  use t h e  I B M  EBCDIC 
code s e t .  

The TIP converts  terminal  code s e t s  t o  and from 
network ASCII codes where necessary. During nor- 
malized output t o  BSC te rmina l s ,  the  TIP rep laces  
ASCII c h a r a c t e r s  t h a t  have no EBCDIC equ iva len t s  
wi th  blanks. During normalized input  from BSC t e r -  
minals ,  the  TIP rep laces  EBCDIC c h a r a c t e r s  t h a t  
have no ASCII equ iva len t s  wi th  blanks ( s e e  appendix 
A). 



I n  network t r a n s p a r e n t  mode, t h e  TIP does  no t  con- 
v e r t  o r  d e l e t e  c h a r a c t e r s  i n  d a t a .  

The card  r eade r  i n p u t  mode i s  i n i t i a l l y  network 
non t r anspa ren t .  The t e rmina l  u s e r  can  change t h e  
mode t o  network t r a n s p a r e n t  by us ing t h e  c h a r a c t e r s  
TR on c e r t a i n  c a r d s  i n  an  inpu t  deck. T h i s  process  
i s  desc r ibed  e a r l i e r  i n  t h i s  s u b s e c t i o n  under Card 
Reader Opera t ion .  

Normalized Mode and Network Nontransparent  Mode 
Output 

When t h e  h o s t  sends  ASCII c h a r a c t e r  codes ,  t h e  
e i g h t h  b i t  ( b i t  7) can  be anything and i s  ignored 
when t h e  TIP t r a n s l a t e s  t h e  c h a r a c t e r .  The b i t  is  
s e t  a s  needed f o r  t h e  corresponding EBCDIC char-  
a c t e r .  

Network Transparent  Mode Output 

The h o s t  can  send any th ing  f o r  b i t  7. B i t  7 is  n o t  
changed by t h e  CLA o r  t h e  TIP. The e n t i r e  8 -b i t  
b y t e  s e n t  from t h e  h o s t  i s  s e n t  through t h e  CLA t o  
t h e  t e rmina l .  

Normalized Mode and Network Nontransparent  Mode 
Input 

When t h e  TIP sends  t h e  h o s t  ASCII c h a r a c t e r  codes ,  
t h e  e i g h t h  b i t  i s  always s e t  t o  0. 

Network Transparent  Mode Inpu t  

The e i g h t h  b i t  ( b i t  7 )  i s  n o t  changed. A l l  e i g h t  
b i t s  a r e  s e n t  t o  t h e  h o s t  j u s t  a s  t hey  came i n  on 
t h e  communication l i n e .  

Initial Connection 

The i n i t i a l  t e rmina l  c l a s s ,  t e rmina l  add res s  code 
f o r  t h e  punch, c o n f i g u r a t i o n  o r d i n a l ,  and dev ice  
types  can be e x p l i c i t l y  s e t  through t h e  network 
c o n f i g u r a t i o n  f i l e  o r  can  be determined by t h e  TIP 
through automat ic  r ecogn i t i on .  The need f o r  auto-  
ma t i c  r ecogn i t i on  i s  e s t a b l i s h e d  through t h e  ne t -  
work c o n f i g u r a t i o n  f i l e .  

Automatic r e c o g n i t i o n  i s  performed when a  l i n e  
becomes a c t i v e .  Th i s  process  occu r s  a s  p a r t  of t h e  
i n i t i a l  communication sequence between t h e  TIP and 
t h e  t e rmina l ,  a s  fo l lows :  

The t e rmina l  sends  an  enqu i ry  b lock  (ENQ). 

The TIP responds w i t h  an  acknowledgment b lock  
( ACKO ) . 
The t e rmina l  sends  a  /*CONFIG ca rd  image. 

I f  t h e  TIP r e c e i v e s  a n  i n v a l i d  /*CONFIG c a r d ,  i t  
d i s c a r d s  t h e  c a r d  and sends  t h e  d i a g n o s t i c  message 

image <BAD CONFIG> 

t o  t h e  t e rmina l ,  where image c o n t a i n s  t h e  p o r t i o n  
of t h e  ca rd  t h a t  cannot  be processed.  

I f  automat ic  r e c o g n i t i o n  is  r e q u i r e d ,  t h e  TIP w a i t s  
f o r  i n p u t  of a  v a l i d  /*CONFIG c a r d  from a  ca rd  
r eade r .  The format  of a  v a l i d  /*CONFIG ca rd  i s  
given i n  appendix H. 

When a  v a l i d  /*CONFIG c a r d  is  r ece ived ,  t h e  i n f o r -  
mat ion is  passed t o  t h e  Communications Supe rv i so r  
i n  t h e  hos t .  The Communications Supe rv i so r  compares 
i t  a g a i n s t  t h e  i n fo rma t ion  known f o r  a l l  p o s s i b l e  
t e r m i n a l s  u s ing  t h e  l i n e ,  u n t i l  a  match i s  found. 
The Communications Supervisor  t hen  r e p o r t s  t h e  con- 
f i g u r a t i o n  t o  t h e  TIP. 

Once t h e  /*CONFIG c a r d  i s  s u c c e s s f u l l y  processed,  
t h e  t e rmina l  connec t ion  t o  t h e  NPU i s  complete.  
U n t i l  t h e  p roces s ing  i s  completed,  t h e  TIP d i s c a r d s  
any i n p u t  r ece ived  from t h e  t e rmina l .  Subsequent 
connect ion  of t h e  conso le  and ba t ch  d e v i c e s  t o  a  
h o s t  and a n  a p p l i c a t i o n  program depend on t h e  net -  
work c o n f i g u r a t i o n ;  t h e  procedure and p o s s i b l e  com- 
mands r equ i r ed  a r e  desc r ibed  i n  appendix H. Batch 
d e v i c e s  a r e  always connected t o  an  a p p l i c a t i o n  pro- 
gram i n  t h e  h o s t  t o  which t h e  conso le  i s  connected.  

I f  automat ic  r e c o g n i t i o n  i s  n o t  r equ i r ed  f o r  t h e  
communication l i n e ,  any /*CONFIG c a r d  image r ece ived  
by t h e  TIP i s  s e n t  t o  t h e  h o s t  a s  d a t a .  Because 
t h e  c a r d  image i s  rece ived on t h e  conso le  s t r eam,  
i t  is  s e n t  u p l i n e  on t h e  conso le  connect ion .  

Disconnection 

The BSC TIP d i s c o n n e c t s  a  t e rmina l  on a  d ia l -up 
l i n e  when: 

The t e rmina l  u s e s  au toma t i c  r e c o g n i t i o n  i n f o r -  
mation n o t  recognized by t h e  TIP. 

The t e r m i n a l  u s e r  f a i l s  t o  complete t h e  auto-  
ma t i c  r e c o g n i t i o n  sequence w i t h i n  t h e  time 
allowed. 

The t e rmina l  i s  no t  connected t o  a  h o s t  and no 
i n p u t  has  been r ece ived  from i t  f o r  2 minutes .  

The Communications Supe rv i so r  r e q u e s t s  t h a t  t h e  
l i n e  o r  t e rmina l  be d i s a b l e d .  

The BSC TIP does  n o t  d i sconnec t  a  t e rmina l  on a  
ded ica t ed  l i n e .  I n p u t  from d i s a b l e d  t e r m i n a l s  o r  
i n p u t  on d i s a b l e d  hardwired l i n e s  i s  d i s ca rded .  
F a i l u r e  t o  complete au toma t i c  r e c o g n i t i o n  on a  
d e d i c a t i o n  l i n e  c a u s e s  t h e  TIP t o  r e s t a r t  t h e  
procedure.  

Data Formatting in Normalized Mode 

During i n p u t  from t h e  emulated conso le ,  t h e  TIP 
d e t e c t s  t h e  end of a  p h y s i c a l  l i n e  when a  ca rd  image 
ends  and t h e  end-of- t ransmiss ion code is  r ece ived .  
During ou tpu t  t o  t h e  emulated conso le  d e v i c e  w i th  a  
d i s p l a y  mechanism, a  p h y s i c a l  l i n e  ends  when t h e  
ou tpu t  ends ,  when t h e  page width  i s  reached,  o r  
when t h e  ou tpu t  c o n t a i n s  a  c a r r i a g e  r e t u r n  o r  l i n e  
f eed  code. 

Normalized Editing Modes 

Only one of t h e  e d i t i n g  modes desc r ibed  i n  s e c t i o n  
2 i s  suppor ted:  complete e d i t i n g .  



Input Regulation Cyclic redundancy count errors 

As mentioned earlier in this section under Data 
Priorities, the TIP must sometimes suspend input. 
If input is in process when regulation begins, the 
TIP sends a wait/acknowledgment message (WACK) to 
the terminal; this action suspends the input'between 
transmission blocks whenever a temporary suspension 
of input must occur. The data transmitted from the 
terminal is not discarded. If the terminal is idle 
when regulation begins, the TIP prevents subsequent 
input by sending an end-of-transmission (EOT) code 
to the terminal. 

Output from the host is sent to the terminal during 
regulation. When regulation ends and data can 
again be stored by the NPU, the TIP sends an enquiry 
block (ENQ) to resume input at the point where it 
was suspended. 

Error Recovery 

The BSC TIP performs error recovery on input data 
by requesting re transmission of erroneous blocks 
from the terminal. The TIP detects the following 
errors : 

Illegal transmission block formats 

Unknown responses 

Timeout over the communication line 

When the TIP receives a negative acknowledgment 
block (NAK) that indicates an error in reception of 
downline data, the TIP attempts to retransmit the 
block three times. If the fourth attempt to 
transmit fails, the TIP classifies the communication 
line and terminal inoperative. 

The TIP requests retransmission of a bad upline 
block three times. If the fourth attempt to receive 
fails, the TIP classifies the communication line 
and terminal inoperative. 

Because EBCDIC does not contain a parity bit, the 
TIP cannot detect a parity error. The flag that 
becomes the pef bit in the host application block 
header is not used because data containing parity 
errors is discarded and replaced by correct data 
resent from the terminal. 



This s e c t i o n  d e s c r i b e s  the  types  of network f a i l u r e  
t h a t  a r e  poss ib l e .  Each type  of f a i l u r e  r e q u i r e s  
i t s  own recovery techniques .  

APPLICATION PROGRAMS 
The p resen t  r e l e a s e  of t he  network sof tware  makes 
no p rov i s ion  f o r  d a t a  recovery i f  NIP o r  NVF f a i l u r e  
occurs .  The o p e r a t o r  must r e i n i t i a t e  NAM. A l l  
a p p l i c a t i o n  programs t h a t  a r e  no t  system c o n t r o l  
po in t  jobs a r e  abor ted .  When t h e  network process- 
i ng  u n i t  d e t e c t s  a  network communication f a i l u r e ,  
it i n d i c a t e s  t h e  cond i t ion  by d i s p l a y i n g  a  message 
on a l l  connected t e rmina l s .  

I f  t h e  Network Access Method f a i l s  ( s p e c i f i c a l l y ,  
i f  NIP communication f a i l s ) ,  t he  network so f tware  
dumps NAM and e n t e r s  a  message i n  the  system day- 
f i l e .  A l l  a p p l i c a t i o n  programs t h a t  a r e  not  system 
c o n t r o l  po in t  jobs a r e  abor t ed ,  and a  message i s  
i ssued t o  t h e  d a y f i l e  of  each job. 

An abor ted  a p p l i c a t i o n  program can r e p r i e v e  i t s e l f  
under c e r t a i n  cond i t ions  wi thout  being re loaded.  
These cond i t ions  a r e  desc r ibed  i n  s e c t i o n  6 and 
appendix B. A r ep r i eved  a p p l i c a t i o n  program must 
i s s u e  a  NETOFF c a l l  be fo re  i t  can i s s u e  a  new NETON 
c a l l .  A new NETON c a l l  can be s u c c e s s f u l l y  com- 
p le t ed  a s  soon a s  a  copy of t h e  Network Access 
Method i s  r e s t a r t e d .  I f  t h e  r ep r i eved  program 
i s s u e s  the  NETOFF a f t e r  t h e  Network Access Method 
i s  r e s t a r t e d ,  t he  NETOFF i s  ignored. 

HOST 
I f  a  hos t  f a i l s ,  t he  Network Process ing Uni t  (NPU) 
and i t s  sof tware  must s t o p  message process ing t o  
t h a t  host .  Host u n a v a i l a b i l i t y  i s  communicated t o  
the  o t h e r  ends of a l l  l o g i c a l  l i n k s .  Also ,  t h e  NPU 
sends  an in fo rma t ive  s e r v i c e  message t o  a l l  con- 
nec ted ,  i n t e r a c t i v e  t e rmina l s  (and t o  some o t h e r  
types  of t e rmina l s )  informing t h e  terminal  t h a t  t h e  
hos t  i s  unava i l ab le .  Af t e r  recovery,  a l l  l o g i c a l  
l i n k s  a r e  r e i n i t i a l i z e d  and new connect ions  a r e  
made. 

The host  recovers  t h e  e x i s t i n g  conf igu ra t ion  s t a t u s  
by means of s t a t u s  r e q u e s t s  t o  the  NPU. 

NETWORK PROCESSING UNIT 
I f  an  NPU f a i l s ,  i t  must be re loaded from t h e  hos t .  
Off- l ine  d i a g n o s t i c  t e s t s  may be d e s i r a b l e  du r ing  
t h i s  per iod t o  h e l p  i d e n t i f y  t h e  cause  of f a i l u r e .  
F a i l u r e  i s  d e t e c t e d  by means of a  20-second timeout 
a c r o s s  t h e  coupler .  The NPU i s  forced t o  gene ra t e  
a  load r eques t  message. 

An NPU t h a t  has  f a i l e d  can be dumped be fo re  i t  is  
re loaded.  Whenever an  NPU f a i l s ,  i t  i s  auto-  
m a t i c a l l y  re loaded by t h e  Network Supervisor  (NS). 
When the  NPU i s  re loaded ,  i t  r e q u e s t s  supe rv i s ion  
from the  Communications Supervisor  (CS). CS then  
informs t h e  NPU Operator  and t h e  Host Operator that 
i t  i s  now supe rv i s ing  t h e  NPU. 

LOGICAL LINK 
Host f a i l u r e ,  one of the  causes  of l i n k  f a i l u r e ,  was 
previously  desc r ibed .  Link p ro toco l  f a i l u r e  l e a d s  
t o  r e g u l a t i o n  of  d a t a  t r a f f i c  u n t i l  a l l  message 
t r a f f i c  ceases  on t h e  l i n k .  

A l o g i c a l  l i n k  may recover  spontaneously  ( r e g u l a t i o n  
l e v e l  d r o p s ) ,  o r  may be r e i n i t i a l i z e d  by the  hos t .  
In the  c a s e  of spontaneous recovery,  t h e  l o g i c a l  
l i n k  p ro toco l  a l lows a  r e s t a r t  wi thout  l o s s  of d a t a .  
Otherwise,  a l l  l o g i c a l  connect ions  must be remade. 
Trunks connect ing neighbor ing NPUs a r e  a  s p e c i a l  
c l a s s  of l i n k s .  Trunk recovery p ro toco l  i s  handled 
by t h e  Link I n t e r f a c e  Package (LIP).  

TRUNK 
A t runk  f a i l u r e  i s  d e t e c t e d  by a  f a i l u r e  of t he  
t runk p ro toco l .  A l l  d a t a  queued f o r  t r ansmiss ion  
on the  t runk  i s  d i sca rded .  The f a i l u r e  is  repor t ed  
t o  t h e  host .  The t runk  p ro toco l  d e t e c t s  t h e  t runk 
recovery.  The l o g i c a l  l i n k  p ro toco l  determines  when 
t h e  t runk can aga in  be used f o r  d a t a  b lock t r ans -  
miss ions .  

LINE 
Lines  a r e  d isconnected and t e rmina l  c o n t r o l  b locks  
(TCBs) a s s o c i a t e d  wi th  t h e  l i n e s  a r e  d e l e t e d .  A 
l i n e  f a i l u r e  is  d e t e c t e d  by abnormal modem s t a t u s  
o r  by t h e  l i n e  p ro toco l  f a i l u r e .  The change of 
s t a t u s  i s  repor t ed  by CCP t o  NAM i n  the  hos t .  

The l i n e  is  c o n s t a n t l y  monitered by CCP, and i f  t h e  
c o r r e c t  modem s i g n a l s  a r e  p r e s e n t ,  CCP r e a c t i v a t e s  
the  l i n e  and r e q u e s t s  TCB c o n f i g u r a t i o n  from CS. 

TERMINAL 
Terminal s t a t u s  i s  repor t ed  and messages a r e  d i s -  
carded.  TCBs a r e  n o t  r e l eased .  Once t e rmina l  
f a i l u r e  has been d e t e c t e d ,  p o s s i b l e  t e rmina l  
recovery i s  monitored by a  p e r i o d i c  s t a t u s  check o r  
d i a g n o s t i c  p o l l  made from the  NPU t o  the  t e rmina l .  
Terminal recovery s t a t u s  i s  repor t ed  t o  NAM. 





CHARACTER DATA INPUT, OUTPUT, AND CENTRAL 
MEMORY REPRESENTATION 

This appendix describes the code and character  s e t s  
used by the operating system loca l  batch device 
dr iver  programs, magnetic tape dr iver  programs, and 
network terminal communication products. This 
appendix does not descr ibe how other  products 
associate  c e r t a i n  graphic o r  control  characters  
with spec i f ic  binary code values f o r  c o l l a t i n g  or 
syntax processing purposes. The main t e x t  of t h i s  
manual descr ibes such associat ions tha t  a r e  re le -  
vant to  the reader. 

CHARACTER SETS AND 
CODE SETS 
A character  s e t  d i f f e r s  from a code s e t .  A char- 
a c t e r  s e t  i s  a s e t  of graphic and/or control  char- 

I a c t e r  symbols. A code s e t  i s  a numbering system 
used t o  represent each character  within a character  
s e t .  Characters exFst outs ide the computer system 
and communication network; codes a r e  received, 
s to red ,  re t r i eved ,  and t ransmit ted within the 
computer system and network. 

I When t h i s  manual re fe rs  t o  the ASCII 128-character 
s e t  or the 7-bit ASCII code s e t ,  it i s  re fe r r ing  t o  
the character  s e t  and code s e t  defined a s  the 
American National Standard Code f o r  Information 
Interchange (ASCII, ANSI Standard X3.4-1977). 

I 
References i n  t h i s  manual t o  an ASCII character  s e t  
or an ASCII code s e t  do not necessar i ly  apply t o  
the 128-character, 7-bit ASCII code s e t .  

GRAPHIC AND CONTROL 
CHARACTERS 

1 A graphic character  can be displayed or  pr inted.  
Examples of graphic characters  a r e  the characters  A 
through Z ,  a blank, and the d i g i t s  0 through 9. A I control  character  i s  not a graphic character ;  a 
control  character  i n i t i a t e s ,  modifies, or s tops a 
control  operation. An example of a control  char- 
a c t e r  i s  the backspace charac te r ,  which moves the 
terminal ca r r iage  or cursor back one space. Al- 
though a control  character  is not a graphic char- 

I a c t e r ,  some terminals use a graphic representat ion 
f o r  control  characters .  

CODED AND BINARY 
CHARACTER DATA 

Character codes can be in te rpre ted  a s  coded char- 
a c t e r  data  or a s  binary character  data .  Coded 

1 character  data  is converted by defau l t  from one 
code s e t  representat ion t o  another a s  i t  en te rs  o r  
leaves the computer system; f o r  example, da ta  
received from a terminal or sent t o  a magnetic tape 
un i t  is converted. Binary character  data  is  not 
converted a s  i t  en te rs  or leaves the  system. 
Character codes a r e  not converted when moved within 
the system; f o r  example, data  t rans fe r red  t o  o r  
from mass s torage i s  not converted. 

The d i s t i n c t i o n  between coded character  data  and 
binary character  data  i s  important when reading or  
punching cards and when reading or  wr i t ing  magnetic 
tape. Only coded character  data  can be properly 
reproduced a s  charac te rs  on a l i n e  p r in te r .  Only 
binary character  data  can properly represent 
characters  on a punched card when the data  cannot 
be s tored a s  display code. 

The d i s t i n c t i o n  between binary character  data  and 
characters  represented by binary da ta  (such a s  
peripheral  equipment i n s t r u c t i o n  codes) i s  a l s o  
important. Only binary noncharacter data  can 
properly reproduce characters  on a p l o t t e r .  

CHARACTER SET TABLES 
The character  s e t  t ab les  i n  t h i s  appendix a r e  
designed so t h a t  the user can f ind the character  
represented by a code (such a s  i n  a dump) or f ind 
the code t h a t  represents  a character .  To f ind the 
character  represented by a code, the user looks up 
the code i n  the  column l i s t i n g  the appropriate  code 
s e t  and then f inds  the character  on t h a t  l i n e  i n  
the column l i s t i n g  the appropriate  character  s e t .  
To f ind the code t h a t  represents  a charac te r ,  the 
user looks up the character  and then f inds  the code 
on the same l i n e  i n  the appropriate  column. 

NETWORK OPERATING SYSTEM 
NOS supports the following character  s e t s :  

CDC graphic 64-character s e t  

CDC graphic 63-character s e t  

ASCII graphic 64-character s e t  

ASCII graphic 63-character s e t  

ASCII graphic 95-character s e t  

ASCII 128-character s e t  

Each i n s t a l l a t i o n  must s e l e c t  e i t h e r  a 64-character 
s e t  o r  a 63-character s e t .  The d i f fe rences  between 
the codes of a 63-character s e t  and the codes of a 
64-character s e t  a r e  described under Character Set 
Anomalies. Any reference i n  t h i s  appendix t o  a 
64-character s e t  implies e i t h e r  a 63- o r  64- 
character  s e t  unless otherwise s ta ted .  

NOS supports the following code s e t s  t o  represent 
i t s  character  s e t s  i n  c e n t r a l  memory: I 

6-bit d i sp lay  code 

12-bit ASCII code 

6112-bit display code 

The 6-bit display code i s  a s e t  of o c t a l  codes from 
00 t o  77, inclusive.  I 



The 12-bit  ASCII code is t h e  ASCII 7-bi t  code 
r i g h t - j u s t i f i e d  i n  a 12-bit  byte .  The b i t s  a r e  
numbered from t h e  r i g h t  s t a r t i n g  w i t h  0 ;  b i t s  0 
through 6 c o n t a i n  t h e  ASCII code,  b i t s  7 through 10 
c o n t a i n  z e r o s ,  and b i t  11 d i s t i n g u i s h e s  t h e  12-bit  
ASCII 0000 code from t h e  12-bit  0000 end-of-l ine 
byte.  The o c t a l  v a l u e s  f o r  t h e  12-bit  codes a r e  
0001 through 0177 and 4000. 

The 6112-bit d i s p l a y  code i s  a combination of 6-bi t  
codes and 12-bit  codes.  The o c t a l  v a l u e s  f o r  t h e  
6-bi t  codes a r e  00 through 77, excluding 74 and 
76. (The i n t e r p r e t a t i o n  of t h e  00 and 63 codes is 
desc r ibed  under Cha rac t e r  Se t  Anomalies i n  t h i s  
appendix.)  The o c t a l  12-bit  codes begin  w i t h  
e i t h e r  74 o r  76 and a r e  followed by a 6-bit  code. 
Thus, 74 and 76 a r e  escape  codes and a r e  never used 
a s  6-bit  codes w i t h i n  t h e  6112-bit d i s p l a y  code 
s e t .  The o c t a l  va lues  of t h e  12-bit  codes a r e :  
7401, 7402, 7404, 7407, and 7601 through 7677. The 
o t h e r  12-bit codes ,  74xx and 7600, a r e  undef ined.  

CHARACTER SET ANOMALIES 

The o p e r a t i n g  system inpu t /ou tpu t  so f tware  and some 
products  i n t e r p r e t  two codes d i f f e r e n t l y  when t h e  
i n s t a l l a t i o n  s e l e c t s  a 63-character  s e t  r a t h e r  than 
a 64-character s e t .  I f  a s i t e  u ses  a 63-character  
s e t :  t he  colon ( : )  graph ic  c h a r a c t e r  is always 
represented  by a 6-bit  d i s p l a y  code va lue  of 63 
o c t a l ;  d i s p l a y  code 00 i s  undef ined ( i t  has no 
a s s o c i a t e d  g raph ic  o r  punched ca rd  code ) ;  t h e  per- 
cent  (%) graph ic  does not  e x i s t ,  and t r a n s l a t i o n s  
produce a space (55 o c t a l ) .  

However, i f  t h e  s i t e  u ses  a 64-character  s e t ,  out -  
put of a an o c t a l  7404 6112-bit d i s p l a y  code o r  a 
6-bi t  d i s p l a y  code va lue  of 00 produces a colon.  
I n  ASCII mode, a colon can be inpu t  only  a s  a 7404 
6112-bit d i s p l a y  code. Undefined 6112-bit d i s p l a y  
codes i n  ou tpu t  f i l e s  produce u n p r e d i c t a b l e  r e s u l t s  
and should be avoided.  

Two consecut ive  6-bit  d i s p l a y  code v a l u e s  of 00 can 
be confused wi th  t h e  12-bi t  0000 end-of-l ine by te  
and should be avoided.  

INTERACTIVE TERMINAL USERS 

NOS suppor t s  d i s p l a y  conso le s  and t e l e t y p e w r i t e r s  
t h a t  use code s e t s  o t h e r  than 7-bi t  ASCII codes f o r  
communication o r  use g r a p h i c s  o t h e r  than those  
def ined i n  an ASCII c h a r a c t e r  s e t .  Data exchanged 
wi th  such t e rmina l s  i s  t r a n s l a t e d  a s  desc r ibed  
under Terminal Transmiss ion Modes i n  t h i s  appen- 
d i x .  The fo l lowing  d e s c r i p t i o n  a p p l i e s  only  t o  
t e rmina l s  t h a t  use 7-bit  ASCII codes and t h e  ASCII 
c h a r a c t e r  s e t .  

ASCII Data Exchange Modes 

Table A-1 shows the  c h a r a c t e r  s e t s  and code s e t s  
a v a i l a b l e  t o  an I n t e r a c t i v e  F a c i l i t y  ( I N )  use r .  
Table A-2 shows the  o c t a l  and hexadecimal 7-bi t  
ASCII code f o r  each ASCII c h a r a c t e r ,  and can be 
used t o  conver t  codes from o c t a l  t o  hexadecimal.  
( C e r t a i n  Terminal I n t e r f a c e  Program commands re-  
qu i r e  hexadecimal s p e c i f i c a t i o n  of a 7-bit  ASCII 
code. ) 

IAF suppor t s  bo th  normalized mode and t r a n s p a r e n t  
mode t r ansmis s ions  through t h e  network. These 

/ ' 

t r ansmis s ion  modes a r e  desc r ibed  under Terminal 
Transmiss ion Modes i n  t h i s  appendix.  Refer  t o  t h e  
NOS Vers ion 2 Reference  S e t ,  Volume 3 System Com- 
mands, f o r  a d d i t i o n a l  informat ion.  u' 

IAF t r e a t s  normal ized mode t r a n s m i s s i o n s  a s  coded 
c h a r a c t e r  d a t a ;  IAF conve r t s  t h e s e  t r ansmis s ions  t o  
o r  from e i t h e r  6-bi t  o r  6112-bit d i s p l a y  code.  

IAF t r e a t s  t r a n s p a r e n t  mode t r ansmis s ions  a s  b ina ry  
c h a r a c t e r  da t a .  Transparent  mode i n p u t  o r  ou tpu t  
u ses  12-bi t  b y t e s ,  w i t h  b i t  11 always s e t  t o  1; f o r  
ASCII t e r m i n a l s ,  t r a n s p a r e n t  mode i n p u t  and ou tpu t  
occu r s  i n  t h e  12-bi t  ASCII code shown i n  t a b l e  A-1, 
but  t h e  l e f t m o s t  d i g i t  i s  4 i n s t e a d  of 0. 

When t h e  NORMAL command is  i n  e f f e c t ,  IAF assumes 
t h a t  t h e  ASCII g raph ic  64-character  s e t  i s  used and 
t r a n s l a t e s  a l l  i n p u t  and ou tpu t  t o  o r  from d i s p l a y  
code. When t h e  ASCII command i s  i n  e f f e c t ,  IAF 
assumes t h a t  t h e  ASCII 128-character  s e t  is  used 
and t r a n s l a t e s  a l l  i npu t  and ou tpu t  t o  o r  from 
6112-bit d i s p l a y  code. 

The IAF use r  can conve r t  a 6112-bit d i s p l a y  code 
f i l e  t o  a 12-bi t  ASCII code f i l e  u s ing  t h e  NOS d 

FCOPY c o n t r o l  s t a t emen t .  The r e s u l t i n g  12-bit  
ASCII f i l e  can be routed  t o  a l i n e  p r i n t e r  but t h e  
f i l e  cannot  be ou tpu t  through IAF. 

Terminal Transmission Modes 

Coded c h a r a c t e r  d a t a  can be exchanged wi th  a con- 
v e r s a t i o n a l  t e rmina l  i n  two t r ansmis s ion  modes. 
These two modes, normalized mode and t r a n s p a r e n t  
mode, correspond t o  t h e  types  of c h a r a c t e r  code .- 
e d i t i n g  and t r a n s l a t i o n  performed by t h e  network 
so f tware  du r ing  i n p u t  and ou tpu t  ope ra t ions .  

The t e rmina l  ope ra to r  can change t h e  i n p u t  t r a n s -  
mi s s ion  mode us ing  a t e rmina l  d e f i n i t i o n  command 
(sometimes c a l l e d  a Terminal I n t e r f a c e  Program 
command). The a p p l i c a t i o n  program providing t h e  
t e rmina l  f a c i l i t y  s e r v i c e  can change t h e  inpu t  o r  
ou tpu t  t r ansmis s ion  mode. 

Normalized Mode Transmiss ions  

Normalized mode i s  t h e  i n i t i a l  and d e f a u l t  mode 
used f o r  both  i n p u t  and ou tpu t  t r ansmis s ions .  The 
network so f tware  t r a n s l a t e s  normalized mode d a t a  t o  
o r  from t h e  t r ansmis s ion  code used by t h e  t e rmina l  
i n t o  o r  from t h e  7-bi t  ASCII code shown i n  t a b l e  
A-2. (Tables  A-1 and A-3 through A-7 a r e  provided 
f o r  use whi le  coding an  a p p l i c a t i o n  program t o  run 
under t h e  o p e r a t i n g  system; they  do not d e s c r i b e  
c h a r a c t e r  t r ansmis s ions  through t h e  network.) 
T r a n s l a t i o n  of a s p e c i f i c  t e rmina l  t r ansmis s ion  
code t o  o r  from a s p e c i f i c  7-bi t  ASCII code depends 
on t h e  t e rmina l  c l a s s  i n  which t h e  network so f tware  
p l aces  t h e  t e rmina l .  

The fo l lowing paragraphs  summarize t h e  gene ra l  ca se  
f o r  normalized mode d a t a  code t r a n s l a t i o n s .  This 
g e n e r a l i z e d  d e s c r i p t i o n  uses  t a b l e  A-2. 



The reader  can extend t h i s  gene ra l i zed  d e s c r i p t i o n  
by using the  o t h e r  t a b l e s  t o  determine c h a r a c t e r  
s e t  mapping f o r  func t ions  i n i t i a t e d  from a terminal .  
For example, t he  d e s c r i p t i o n  under Terminal Output 
Character  S e t s  can be used t o  p r e d i c t  whether a 
lowercase ASCII c h a r a c t e r  s to red  i n  6112-bit d i s -  
p lay  code can appear on an EBCDIC o r  e x t e r n a l  BCD 
terminal ;  i f  an  ASCII c h a r a c t e r  passes  through t h e  
network represented i n  7-bit  ASCII a s  normalized 
mode d a t a ,  i t  probably can be r ep resen ted  on an 
EBCDIC t e rmina l ,  b u t  it is always transformed t o  an  
uppercase c h a r a c t e r  on a mode 4A ASCII terminal .  

Table A-2 con ta ins  the  ASCII 128-character s e t  
supported by the  network sof tware .  The ASCII 
96-character subset  i n  t h e  r ightmost  s i x  columns 
minus the  d e l e t i o n  c h a r a c t e r  (DEL) comprises t h e  
g raph ic  95-character  subse t ;  t h e  DEL is not  a 
graphic  c h a r a c t e r ,  a l though  some t e rmina l s  graphi-  
c a l l y  r ep resen t  i t .  The g raph ic  64-character  
subset  comprises the  middle fou r  columns. Only the  
c h a r a c t e r s  i n  t h i s  64-character subse t  have 6-bit  
d i s p l a y  code e q u i v a l e n t s .  

Terminals t h a t  suppor t  an  ASCII g raph ic  64-character 
subse t  a c t u a l l y  use a subse t  of up t o  96 charac- 
t e r s ,  c o n s i s t i n g  of the  g raph ic  64-character subse t  
and the  c o n t r o l  c h a r a c t e r s  of columns 1 and 2; 
o f t e n ,  t he  DEL c h a r a c t e r  i n  column 7 i s  inc luded.  
Terminals t h a t  suppor t  an  ASCII g raph ic  95-character 
or  96-character subse t  a c t u a l l y  might use a l l  128 
c h a r a c t e r s .  

The hexadecimal va lue  of t h e  7-bit  code f o r  each 
c h a r a c t e r  i n  t a b l e  A-2 c o n s i s t s  of t h e  c h a r a c t e r ' s  
column number i n  the  t a b l e ,  followed by i t s  row 
number. For example, N i s  i n  row E of column 4 ,  s o  
i t s  hexadecimal value  is 4E. The o c t a l  va lue  f o r  
the code when i t  i s  r i g h t - j u s t i f i e d  i n  an  8-bi t  
byte  appears  beneath the  c h a r a c t e r  g raph ic  o r  
mnemonic. The b ina ry  va lue  of t he  code c o n s i s t s  of 
the  b i t  va lues  shown, p laced i n  the  o rde r  g iven by 
t h e  s u b s c r i p t s  f o r  t h e  l e t t e r  b ;  f o r  example, N is  
1001 110. 

Tables A-8 through A-19 show the  normalized mode 
t r a n s l a t i o n s  performed f o r  each t e rmina l  c l a s s .  
The p a r i t y  shown i n  the  t e rmina l  t r ansmiss ion  codes 
is the  p a r i t y  used a s  a d e f a u l t  f o r  t h e  t e rmina l  
c l a s s .  The p a r i t y  s e t t i n g  a c t u a l l y  used by a 
t e rmina l  can be i d e n t i f i e d  t o  t h e  network so f tware  
through a TIP command. 

Tables A-8 through A-19 c o n t a i n  the  g raph ic  and 
c o n t r o l  c h a r a c t e r s  a s s o c i a t e d  wi th  t h e  t r ansmiss ion  
codes used by the  t e rmina l  because of t he  t e rmina l  
c l a s s  and code s e t  i n  use.  The network ASCII 
graphic  and c o n t r o l  c h a r a c t e r s  shown a r e  those  of 
t h e  s t anda rd  ASCII c h a r a c t e r  s e t  a s s o c i a t e d  w i t h  
t h e  ASCII t r ansmiss ion  codes of t a b l e  A-2. 

Terminal Output Character  Subsets  -- Although t h e  
network suppor ts  t h e  ASCII 128-character s e t ,  some 
t e rmina l s  r e s t r i c t  ou tpu t  t o  a sma l l e r  c h a r a c t e r  
s e t .  This r e s t r i c t i o n  is supported by r ep lac ing  
the con t ro l  c h a r a c t e r s  i n  columns 0 and 1 of t a b l e  
A-2 wi th  blanks  t o  produce t h e  ASCII g raph ic  
95-character subse t ,  and r ep lac ing  the  c h a r a c t e r s  
i n  columns 6 and 7 wi th  the  corresponding char- 
a c t e r s  from columns 4 and 5 ,  r e s p e c t i v e l y ,  t o  
produce t h e  ASCII g raph ic  64-character subse t .  

Terminal Input  Character  Subsets  and Super se t s  -- 
Although t h e  network suppor t s  t h e  ASCII 128- 
c h a r a c t e r  s e t ,  some t e rmina l s  r e s t r i c t  i npu t  t o  a 
sma l l e r  c h a r a c t e r  s e t  o r  permit i n p u t  of a l a r g e r  
c h a r a c t e r  s e t .  A c h a r a c t e r  i n p u t  from a dev ice  
us ing  a c h a r a c t e r  s e t  o t h e r  than ASCII i s  conver ted  
t o  an  equ iva len t  ASCII c h a r a c t e r ;  t e rmina l  char- 
a c t e r s  wi thout  ASCII c h a r a c t e r  e q u i v a l e n t s  a r e  
r ep resen ted  by t h e  ASCII code f o r  a space .  

S i t e - w r i t t e n  t e rmina l - se rv ic ing  f a c i l i t y  programs 
can a l s o  cause  i n p u t  o r  output  c h a r a c t e r  replace-  
ment, convers ion,  o r  d e l e t i o n  by exchanging d a t a  
wi th  t h e  network i n  6-bi t  d i s p l a y  code. 

Input  R e s t r i c t i o n s  -- The network so f tware  automat- 
i c a l l y  d e l e t e s  codes a s s o c i a t e d  wi th  t e rmina l  
communication p ro toco l s  o r  t e rmina l  hardware func- 
t i o n s .  These codes u s u a l l y  r e p r e s e n t  t h e  c a n c e l ,  
backspace, l i n e f e e d ,  c a r r i a g e  r e t u r n ,  and d e l e t i o n  
c h a r a c t e r s .  I f  i npu t  dev ice  c o n t r o l  o r  paper t ape  
suppor t  is  reques t ed ,  t h e  device  c o n t r o l  3 and 
device  c o n t r o l  1 codes a r e  a l s o  d e l e t e d .  Some of 
these  code d e l e t i o n s  can be suppressed by us ing 
e d i t i n g  op t ions  ( r e f e r  t o  t h e  FA and SE t e rmina l  
d e f i n i t i o n  parameters  i n  t h e  NOS Version 2 Ref- 
e rence  S e t ,  Volume 3, System Commands). 

Output R e s t r i c t i o n s  -- A l l  codes s e n t  by an  app l i -  
c a t i o n  program a r e  t r ansmi t t ed  t o  t h e  t e rmina l .  
However, t h e  12-bit  ASCII code 0037 ( o c t a l ) ,  t h e  
6112-bit d i s p l a y  code 7677 ( o c t a l ) ,  and t h e  7-bi t  
ASCII code 1F (hexadecimal) should be avoided i n  
normalized mode output .  The network sof tware  i n t e r -  
p r e t s  t h e  u n i t  s e p a r a t o r  c h a r a c t e r  r ep resen ted  by 
these  codes a s  an  end-of-line i n d i c a t o r .  The 
process ing of a p p l i c a t i o n  program-supplied u n i t  
s e p a r a t o r s  causes  i n c o r r e c t  fo rma t t ing  of ou tpu t  
and can cause l o s s  of o t h e r  output  c h a r a c t e r s .  

Inpu t  P a r i t y  P rocess ing  -- The network so f tware  
does not  preserve  t h e  p a r i t y  of t h e  t e rmina l  t r a n s -  
miss ion code i n  t h e  corresponding ASCII code. An 
ASCII code received by t h e  t e rmina l - se rv ic ing  
f a c i l i t y  program always con ta ins  zero  a s  i t s  e i g h t h  
b i t .  

Output P a r i t y  P rocess ing  -- The network so f tware  
provides  t h e  p a r i t y  b i t  s e t t i n g  a p p r o p r i a t e  f o r  t he  
t e rmina l  being s e r v i c e d ,  even when t h e  so f tware  is 
t r a n s l a t i n g  from ASCII c h a r a c t e r  codes wi th  z e r o  
p a r i t y  b i t  s e t t i n g s .  

Transparent  M o d s r a n s m i s s i o n s  

Transparent  mode is  s e l e c t e d  s e p a r a t e l y  f o r  i npu t  
and ou tpu t  t r ansmiss ions .  

During t r a n s p a r e n t  mode i n p u t ,  t h e  p a r i t y  b i t  i s  
s t r i p p e d  from each t e rmina l  t r ansmiss ion  code 
( u n l e s s  t h e  N p a r i t y  op t ion  has  been s e l e c t e d  by a 
t e rmina l  d e f i n i t i o n  command), and t h e  t r ansmiss fon  
code i s  placed i n  an  8-bi t  byte  wi thout  t r a n s l a t i o n  
t o  7-bi t  ASCII code. Line t r ansmiss ion  p ro toco l  
c h a r a c t e r s  a r e  d e l e t e d  from mode 4 t e r m i n a l  i n p u t .  
When t h e  8-bi t  by te s  a r r i v e  i n  t h e  h o s t  computer, 
a t e rmina l  s e r v i c i n g  f a c i l i t y  program can r i g h t -  
j u s t i f y  t h e  by te s  w i t h i n  a 12-bit  byte .  



During t r a n s p a r e n t  mode o u t p u t ,  p roces s ing  s i m i l a r  
t o  t h a t  performed f o r  i npu t  occurs .  When t h e  h o s t  
computer t r a n s m i t s  12-bit  b y t e s ,  t h e  l e f t m o s t  4  
b i t s  ( b i t s  11 through 8 )  a r e  d i sca rded .  The code 
i n  each 8-bit  by t e  received by t h e  network so f tware  
i s  not t r a n s l a t e d .  The p a r i t y  b i t  a p p r o p r i a t e  f o r  
t he  t e rmina l  c l a s s  is  a l t e r e d  a s  i n d i c a t e d  by t h e  
p a r i t y  o p t i o n  i n  e f f e c t  f o r  t h e  t e rmina l .  The 
codes a r e  then t r a n s m i t t e d  t o  t h e  t e rmina l  i n  by te s  
of a  l e n g t h  a p p r o p r i a t e  f o r  t h e  t e rmina l  c l a s s .  
Line t r ansmis s ion  p r o t o c o l  c h a r a c t e r s  a r e  i n s e r t e d  
i n t o  mode 4  t e rmina l  ou tpu t .  

LOCAL BATCH USERS 

Table  A-3 l ists  t h e  CDC g raph ic  64-character  s e t ,  
t h e  ASCII g raph ic  64-character  s e t ,  and t h e  ASCII 
g raph ic  95-character  s e t  a v a i l a b l e  on l o c a l  ba t ch  
dev ices .  This  t a b l e  a l s o  l ists  t h e  code s e t s  and 
ca rd  keypunch codes (026 and 029) t h a t  r e p r e s e n t  
t h e  c h a r a c t e r s .  

The 64-character s e t s  use 6-bi t  d i s p l a y  code a s  
t h e i r  code s e t ;  t h e  95-character  s e t  u se s  12-bit  
ASCII code. The 95-character  s e t  i s  composed of 
a l l  t he  c h a r a c t e r s  i n  t h e  ASCII 128-character s e t  
t h a t  can be p r i n t e d  a t  a  l i n e  p r i n t e r  ( r e f e r  t o  
Line  P r i n t e r  Output) .  Only 12-bit  ASCII code f i l e s  
can be p r i n t e d  us ing t h e  g raph ic  ASCII 95-character  
s e t .  The 95-character  s e t  is r ep re sen ted  by t h e  
o c t a l  12-bit  ASCII codes 0040 through 0176. An 
o c t a l  12-bi t  ASCII code o u t s i d e  of t h e  range 0040 
through 0176 r e p r e s e n t s  an  u n p r i n t a b l e  c h a r a c t e r .  

To p r i n t  a  6112-bit d i s p l a y  code f i l e ,  t h e  u s e r  
must conver t  t h e  f i l e  t o  12-bi t  ASCII code. The 
NOS FCOPY c o n t r o l  s ta tement  is used f o r  t h i s  con- 
ve r s ion .  

Line Printer Output 

The p r i n t e r  t r a i n  used on t h e  l i n e  p r i n t e r  t o  which 
a  f i l e  i s  s e n t  de t e rmines  which ba t ch  c h a r a c t e r  s e t  
i s  p r i n t e d .  The fo l lowing  CDC p r i n t  t r a i n s  match 
the  batch  c h a r a c t e r  s e t s  i n  t a b l e  A-3: 

Character  S e t  -- 
P r i n t  
T r a i n  - 

CDC g raph ic  64-character  s e t  596-1 

ASCII g raph ic  64-character  s e t  596-5 

ASCII g raph ic  95-character  s e t  596-6 

The c h a r a c t e r s  of t h e  d e f a u l t  596-1 p r i n t  t r a i n  a r e  
l i s t e d  i n  t he  t a b l e  A-3 column l a b e l e d  CDC Graphic 
(64-Character S e t ) ;  t h e  596-5 p r i n t  t r a i n  charac-  
t e r s  a r e  l i s t e d  i n  t h e  t a b l e  A-3 column l a b e l e d  
ASCII Graphic (64-Character S e t ) ;  and t h e  596-6 
p r i n t  t r a i n  c h a r a c t e r s  a r e  l i s t e d  i n  t h e  t a b l e  A-3 
column l a b e l e d  ASCII Graphic (95-Character S e t ) .  

I f  an  u n p r i n t a b l e  c h a r a c t e r  e x i s t s  i n  a  l i n e ,  NOS 
marks the  c o n d i t i o n  by p r i n t i n g  t h e  number s i g n  ( # )  
i n  t he  f i r s t  p r i n t a b l e  column of t h e  l i n e .  A space  
r ep l aces  t he  u n p r i n t a b l e  c h a r a c t e r  w i t h i n  t h e  l i n e .  

When a  t r ansmis s ion  e r r o r  occurs  du r ing  t h e  p r i n t -  
i n g  of a  l i n e ,  NOS makes up t o  f i v e  a t t e m p t s  t o  

.d' 
r e p r i n t  t h e  l i n e .  The CDC g r a p h i c  p r i n t  t r a i n  
p r i n t s  a  conca tena t ion  symbol ( I+ ) i n  t h e  f i r s t  
p r i n t a b l e  column of a  l i n e  c o n t a i n i n g  e r r o r s .  The 
ASCII p r i n t  t r a i n s  p r i n t  an  u n d e r l i n e  ( - ) i n s t e a d  J 

of t h e  conca tena t ion  symbol. 

Af t e r  t h e  f i f t h  a t t empt ,  t h e  s e t t i n g  of s ense  
swi t ch  one f o r  t h e  b a t c h  i n p u t  and ou tpu t  c o n t r o l  
po in t  de termines  f u r t h e r  process ing.  NOS e i t h e r  
rewinds t h e  f i l e  and r e t u r n s  i t  t o  t h e  p r i n t  queue, 
o r  i gno res  t h e  t r ansmis s ion  e r r o r s .  

Punched Card Input and Output 

A c h a r a c t e r  r ep re sen ted  by m u l t i p l e  punches i n  a  
s i n g l e  column has  i t s  punch p a t t e r n  i d e n t i f i e d  by 
numbers and hyphens. For example, t h e  punches 
r e p r e s e n t i n g  an  exclamat ion po in t  a r e  i d e n t i f i e d  a s  
11-0; t h i s  n o t a t i o n  means both  rows 11 and 0  a r e  
punched i n  t h e  same column. 

A m u l t i p l e  punch p a t t e r n  t h a t  r e p r e s e n t s  something 
o t h e r  than a  c h a r a c t e r  i s  i d e n t i f i e d  by numbers and 
s l a s h e s .  For example, t h e  punches r e p r e s e n t i n g  t h e  
end of a n  i n p u t  f i l e  a r e  i d e n t i f i e d  a s  6171819; J 

t h i s  n o t a t i o n  means rows 6  through 9  a r e  punched i n  
t h e  same column. 

Coded c h a r a c t e r  d a t a  i s  exchanged wi th  ca rd  r eade r s  
o r  card  punches according t o  t h e  t r a n s l a t i o n s  shown 
i n  t a b l e  A-3. As i n d i c a t e d  i n  t h e  t a b l e ,  o t h e r  
ca rd  keypunch codes  a r e  a v a i l a b l e  f o r  i npu t  of t h e  
ASCII and CDC c h a r a c t e r s  [ and 1.  NOS cannot  read 
o r  punch t h e  95-character  s e t  a s  coded c h a r a c t e r  
da t a .  

Each s i t e  chooses e i t h e r  026 o r  029 a s  i t s  d e f a u l t  - 
keypunch code. NOS begins  reading a n  i n p u t  deck i n  
t h e  d e f a u l t  code ( r e g a r d l e s s  of t h e  c h a r a c t e r  s e t  
i n  u se ) .  The u s e r  can s p e c i f y  t h e  a l t e r n a t e  key- 
punch code by punching a  26 o r  29 i n  columns 79 and 
80 of any job c a r d ,  61719 c a r d ,  o r  7 /8 /9  ca rd .  The 
s p e c i f i e d  t r a n s l a t i o n  con t inues  throughout  t h e  job 
u n l e s s  t h e  a l t e r n a t e  keypunch code t r a n s l a t i o n  i s  
s p e c i f i e d  on a  subsequent 61719 o r  71819 ca rd .  

A 51719 c a r d  wi th  a  punch i n  column 1  changes 
keypunch code t r a n s l a t i o n  i f  t h e  ca rd  i s  read 
immediately be fo re  o r  a f t e r  a  71819 ca rd .  A space  
(no punch) i n  column 2  i n d i c a t e s  026 t r a n s l a t i o n  
mode; a  9  punch i n  column 2  i n d i c a t e s  929 t r a n s l a -  
t i o n  mode. The s p e c i f i e d  t r a n s l a t i o n  remains i n  
e f f e c t  u n t i l  a  s i m i l a r  51719 c a r d  o r  a  71819 c a r d  
is encountered ,  o r  t h e  job ends.  

The 51719 c a r d  a l s o  a l l ows  l i t e r a l  i n p u t  when 
4 /5 /6 /7 /8 /9  is punched i n  column 2.  L i t e r a l  i npu t  
can  be used t o  read 80-column b i n a r y  c h a r a c t e r  d a t a  
w i t h i n  a  punched ca rd  deck of coded c h a r a c t e r  d a t a .  

L i t e r a l  c a r d s  a r e  s t o r e d  wi th  each column repre-  
s en t ed  i n  a  12-bi t  by t e  ( a  row 12 punch i s  repre-  
s en t ed  by a  1  i n  b i t  11,  row 11 by a  1  i n  b i t  10,  
row 0  by a  1  i n  b i t  9 ,  and rows 1  through 9  by 1 ' s  
i n  b i t s  8  through 0  of t h e  b y t e ) ,  u s ing  16 c e n t r a l  
memory words per  ca rd .  L i t e r a l  i n p u t  ca rds  a r e  
read u n t i l  ano the r  51719 ca rd  wi th  4 /5 /6 /7 /8 /9  
punched i n  column 2  is  read.  The next  ca rd  can 
s p e c i f y  a  new convers ion mode. 



I f  t he  ca rd  fol lowing t h e  51719, 61719, o r  71819 
card  has  a 7 and a 9 punched i n  column 1 ,  t h e  sec- 
t i o n  of t h e  job deck fol lowing it con ta ins  system 
b ina ry  ca rds  ( a s  desc r ibed  i n  t h e  NOS Version 2 
Reference S e t ,  Volume 3 ,  System Commands). 

REMOTE BATCH USERS 

Remote batch console  inpu t  and output  is  r e s t r i c t e d  
t o  normalized mode t ransmiss ion.  Normalized mode 
i s  descr ibed under Terminal Transmission Modes i n  
t h i s  appendix.  

The a b i l i t i e s  t o  s e l e c t  a l t e r n a t e  keypunch code 
t r a n s l a t i o n s ,  t o  read b ina ry  c a r d s ,  t o  ou tpu t  
p l o t t e r  f i l e s ,  and t o  p r i n t  lowercase c h a r a c t e r s  
depend upon the  remote t e rmina l  equipment. Remote 
batch terminal  suppor t  under NOS is  desc r ibed  i n  
t h e  Remote Batch F a c i l i t y  (RBF) r e fe rence  manual. 

MAGNETIC TAPE USERS 

The cha rac te r  and code s e t s  used f o r  reading and 
w r i t i n g  magnetic t apes  depend on whether coded o r  
b ina ry  d a t a  is read o r  w r i t t e n  and on whether t h e  
tape  i s  7-track or  9-track. 

Coded Data Exchanges 

Coded c h a r a c t e r  d a t a  t o  be copied from mass s to rage  
t o  magnetic t ape  i s  assumed t o  be s t o r e d  i n  a 
63- o r  64-character 6-bit  d i s p l a y  code. The oper- 
a t i n g  system magnetic t ape  d r i v e r  program conver t s  
the  d a t a  t o  6-bit  e x t e r n a l  BCD code when w r i t i n g  a 
coded 7-track tape  and t o  7-bi t  ASCII o r  8-bi t  
EBCDIC code ( a s  s p e c i f i e d  on the  t ape  assignment 
s ta tement)  when w r i t i n g  a coded 9- t rack tape .  

Coded c h a r a c t e r  d a t a  copied t o  mass s t o r a g e  from 
magnetic t ape  i s  s t o r e d  i n  a 63- o r  64-character 
6-bit  d i s p l a y  code. The ope ra t ing  system magnetic 
t ape  d r i v e r  program conver t s  t h e  d a t a  from 6-bi t  
e x t e r n a l  BCD code when reading a coded 7-track t ape  
and from 7-bit  ASCII o r  8-bi t  EBCDIC code ( a s  
s p e c i f i e d  on the  tape  assignment s t a t emen t )  when 
reading a coded 9-t rack tape .  

To read and w r i t e  lowercase c h a r a c t e r  7-bi t  ASCII 
o r  8-bit  EBCDIC codes o r  t o  read and w r i t e  c o n t r o l  
codes,  the  user  must a s s i g n  a 7-track o r  9-track 
t ape  i n  b inary  mode. 

Seven-Track Tape Input  and Output 

Table A-4 shows the  code and c h a r a c t e r  s e t  conver- 
s i o n s  between 6-bit e x t e r n a l  BCD and 6-bit  d i s p l a y  
code f o r  7-track tapes .  Because on ly  63 c h a r a c t e r s  
can be represented i n  7- t rack even p a r i t y ,  one of 
the  64 d i s p l a y  codes is  l o s t  i n  convers ion t o  and 
from e x t e r n a l  BCD code. 

Figure  A-1 shows the  d i f f e r e n c e s  i n  7-track t ape  
convers ion t h a t  depend on whether t h e  system uses  
the  63-character o r  64-character s e t .  The ASCII 
c h a r a c t e r  f o r  t h e  s p e c i f i e d  c h a r a c t e r  code is shown 
i n  parentheses .  The output  arrows show how t h e  
6-bit  d i s p l a y  code changes when it  is w r i t t e n  on 
tape  i n  e x t e r n a l  BCD. The inpu t  arrows show how 
the  e x t e r n a l  BCD code changes when t h e  tape  is read 

-. and converted t o  d i s p l a y  code. 

63-Character Set 

Display Code External BCD Display Code 

00 16(%) 00 
33(0) Output 12(0) - Input 33(0) 63(:) 12(0) - 33(0) 

64-Character Set 

Display Code External BCD Display Code 

00(:) 12(0) 33(0) 
33(0) Output 12(0) Input 33(0) 
63(%) - 16(%) - 63(%) 

Figure A-1. Magnetic Tape Code Conversions 

Nine-Track Tape Inpu t  and Output 

Table A-5 l i s t s  t h e  convers ions  between t h e  7-bi t  
ASCII code used on t h e  t a p e  and t h e  6-bi t  d i s p l a y  
code used w i t h i n  the  system. Table  A-6 l i s t s  t h e  
convers ions  between t h e  8-bi t  EBCDIC code used on 
t h e  t a p e  and t h e  6 -b i t  d i s p l a y  code used w i t h i n  the  
system. 

When an  ASCII o r  EBCDIC code r ep resen t ing  a lower- 
case  c h a r a c t e r  is  read from a 9- t rack magnetic 
t a p e ,  i t  i s  conver ted  t o  i t s  uppercase c h a r a c t e r  
6-bi t  d i s p l a y  code equ iva len t .  Any EBCDIC code not  
l i s t e d  i n  t a b l e  A-6 is  conver ted  t o  d i s p l a y  code 55 
( o c t a l )  and becomes a space.  Any code between 80 
(hexadecimal) and FF (hexadecimal) read from an 
ASCII t ape  is  conver ted  t o  d i s p l a y  code 00. 

Binary Character Data Exchanges 

Binary c h a r a c t e r  d a t a  exchanged between c e n t r a l  
memory f i l e s  and magnetic t a p e  is t r a n s f e r r e d  a s  a 
s t r i n g  of by te s  wi thout  convers ion of t h e  by te  
con ten t s .  The grouping of t h e  by te s  and the  number 
of b i t s  i n  each by te  depend on whether 7- t rack o r  
9-track t ape  i s  being used. 

Seven-Track Tape Inpu t  and Output 

Each b ina ry  d a t a  c h a r a c t e r  code w r i t t e n  t o  o r  read 
from 7- t rack magnetic t ape  is assumed t o  be s t o r e d  
i n  a 6-bi t  by te ,  such a s  the  system u s e s  f o r  63- o r  
64-character 6 -b i t  d i s p l a y  code. Seven-bit ASCII 
and 8 -b i t  EBCDIC codes can on ly  be read from o r  
w r i t t e n  t o  7- t rack magnetic t ape  a s  b ina ry  charac- 
t e r  d a t a  i f  each code is  s t o r e d  w i t h i n  a 12-bit  
by te  a s  i f  it were two c h a r a c t e r  codes.  

Nine-Track Tape Inpu t  and Output 

Each b ina ry  d a t a  c h a r a c t e r  code exchanged between 
c e n t r a l  memory f i l e s  and 9- t rack magnetic t ape  is  
assumed t o  be s t o r e d  i n  an  8-bi t  o r  12-bit  byte .  
During such b ina ry  d a t a  t r a n s f e r s ,  t h e  6112-bit 



d i s p l a y  codes and 12-bit ASCII codes shown i n  t a b l e  
A-I, the 7-bit ASCII codes shown i n  t a b l e  A-2, o r  
o r  the  8-bit hexadecimal EBCDIC codes shown i n  
t a b l e  A-7 can be read o r  w r i t t e n .  The 7-bit ASCII 
codes and 8-bit  EBCDIC codes can be exchanged 
e i t h e r  i n  an unformatted form o r  r i g h t - j u s t i f i e d  
wi th in  a  ze ro - f i l l ed  12-bit byte  of memory: 

When 9-track tape is w r i t t e n ,  every p a i r  of 12-bit 
memory bytes becomes th ree  8-bit  tape bytes ;  when 
9-track tape is read,  every th ree  8-bit  tape by tes  
become a  p a i r  of 12-bit memory bytes .  Because of 
the  12-bit byte p a i r s ,  codes not packed i n t o  12-bit 
bytes  a r e  exchanged i n  t h e i r  unpacked form, whi le  
codes packed i n  12-bit bytes  a r e  exchanged i n  
packed f  o m .  

When an odd number of c e n t r a l  memory words is  read 
o r  w r i t t e n ,  t h e  lower four  b i t s  of t h e  l a s t  8-bi t  

d 
byte  ( b i t s  0 through 3 of the  l a s t  word) a r e  not 
used. For example, th ree  c e n t r a l  memory words a r e  
w r i t t e n  on t ape  a s  22 8-bit  bytes  (7.5 p a i r s  of 
12-bit by tes )  and the  remaining four  b i t s  a r e  
ignored. 

d 

CODE CONVERSION AIDS 
Table A-7 con ta ins  t h e  o c t a l  values  of each 8-bit  
EBCDIC code r i g h t - j u s t i f i e d  i n  a  12-bit byte  with  
zero f i l l .  This 12-bit EBCDIC code can be produced 
o r  read using t h e  FORM and 8-Bit Subroutines 
u t i l i t i e s .  



TABLE A-1. INTERACTIVE TERMINAL CHARACTER SETS 



TABLE A-1. INTERACTIVE TERMINAL CHARACTER SETS (Contd) 

Character 

ASCII Graphic 
(64-Character Se t )  

< l e s s  than 
> grea te r  than 
@ comnrmercial a t  
\ reverse s lan t  
n circumflex 
; semicolon 

Sets  

ASCII Character 
(128-Character Se t )  

< l e s s  than 
> g r e a t e r  than 

\ reverse s lan t  

semicolon 
6 cormnercial a t  
A circumflex 
: c o l o n t t  
' grave accent 
a 
b 
c 
d 
e 
f 

g 
h 
i 
j 
k 
1 
rn 
n 
o 

P 
9 
r 
s 
t 
u 
v 
w 
x 
Y 
z 
{ opening brace 
I v e r t i c a l  l i n e  
1 closing brace - t i l d e  
NUL 
SOH 
STX 
ETX 
EOT 
ENQ 
ACK 
BEL 
BS 
HT 
LF 
VT 
FF 
CR 
SO 
SI 
DEL 
DLE 

Octal 
6-Bit 

Display 
Code 

7 2 
7 3 
74 
7 5 
76 
7 7 

Code Sets  

Octal 
6112-B i t  
Display 
~ o d e t  

7 2 
73 

7 5 

77 
7401 
7402 
7 4 0 4 t t  
7407 
7601 
7602 
7603 
7604 
7605 
7606 
7607 
7610 
7611 
7612 
7613 
7614 
7615 
7616 
7617 
7620 
7621 
7622 
7623 
7624 
7625 
7626 
7627 
7630 
7631 
7632 
7633 
7634 
7635 
7636 
7640 
7641 
7642 
7643 
7644 
7645 
7646 
7647 
7650 
7651 
7652 
7653 
7654 
7655 
7656 
7657 
7637 
7660 

Octal 
12-Bi  t 
ASCII 
Code 

0074 
0076 

0134 

0073 
0100 
0136 
0072 
0140 
0141 
0142 
0143 
0144 
0145 
0146 
1047 
0150 
0151 
0152 
0153 
01  54 
0155 
01  56 
0157 
0160 
0161 
0162 
0163 
0164 
0165 
0166 
0167 
0170 
0171 
0172 
0173 
0174 
0175 
0176 
4000 
000 1 
0002 
0003 
0004 
0005 
0006 
0007 
0010 
001 1 
0012 
0013 
0014 
0015 
0016 
0017 
0177 
0020 



TABLE A-1. INTERACTIVE TERMINAL CHARACTER SETS (Contd) 

Cha rac t e r  S e t s  

t ~ v a i l a b l e  on ly  on NOS o r  through BASIC on NOS/BE. 

? ? c h a r a c t e r  o r  code i n t e r p r e t a t i o n  depends on c o n t e x t .  Re fe r  t o  C h a r a c t e r  S e t  Anomalies i n  t h e  t e x t .  

Code S e t s  

ASCII Graphic  
(64-Character  S e t )  

O c t a l  
6-Bit  

D i sp l ay  
Code 

ASCII Cha rac t e r  
(128-Character  S e t )  

DC 1 
DC2 
DC3 
DC4 
NAK 
SYN 
ETB 
CAN 
EM 
SUB 
ESC 
FS 
GS 
RS 
US 

O c t a l  
6112-Bit 
D i sp l ay  

code? 

7661 
7662 
7663 
7664 
7665 
7666 
7667 
7670 
7671 
7672 
7673 
7674 
7675 
7676 
7677 

O c t a l  
12-Bit 
ASCII 
Code 

002 1 
0022 
0023 
0024 
0025 
0026 
0027 
0030 
003 1 
0032 
0033 
0034 
0035 
0036 
0037 



TABLE A-2. 7-BIT ASCII CODE AND CHARACTER SETS 

-.J 

kT 128-Character Set 

96-Character Subset J 

Graphic 64-Character Subset 

b 

Bits 

- -- 

t ~ h e  graphic 95-character subset does not include DEL; refer to Terminal Transmission Modes In the text. 

LEGEND : 

I Numbers under characters are the octal values for the 7-bit character codes used within the network. 



TABLE A-3. LOCAL BATCH DEVICE CHARACTER SETS 

CDC 
Graphic 

(64-Charac t e r  
S e t )  

: c o l o n t t  
A 
B 
C 
D 
E 
F 
G 

H 
I 
J 
K 
L 
M 
N 
0 

P 
Q 
R 
S 
T 
U 
V 
W 

X 
Y 
Z 
0 
1 
2 
3 
4 

5 
6 
7 
8 
9 
+ p lus  
- hyphen (minus) 
* a s t e r i s k  

/ s l a n t  
( open. paren. 
) c los .  paren. 
$ d o l l a r  s i g n  
= equals  

space 
, comma . period 

equivalence 
[ open. bracket  

1 c los .  bracket 

X percent  s i g n t t  

Card Keypunch 
- 

026 

8-2 
12-1 
12-2 
12-3 
12-4 
12-5 
12-6 
12-7 

12-8 
12-9 
11-1 
11-2 
11-3 
11-4 
11-5 
11-6 

11-7 
11-8 
11-9 
0-2 
0-3 
0-4 
0-5 
0-6 

0-7 
0-8 
0-9 

0 
1 
2 
3 
4 

5 
6 
7 
8 
9 

12 
11 

1 1-8-4 

0- 1 
0-8-4 

12-8-4 
11-8-3 

8-3 
no punch 
0-8-3 

12-8-3 

0-8-6 
8- 7 

0-8-2 

8-6 

Code 

029 

8-2 
12-1 
12-2 
12-3 
12-4 
12-5 
12-6 
12-7 

12-8 
12-9 
11-1 
11-2 
11-3 
11-4 
11-5 
11-6 

11-7 
11-8 
11-9 
0-2 
0-3 
0-4 
0-5 
0-6 

0-7 
0-8 
0-9 

0 
1 
2 
3 
4 

5 
6 
7 
8 
9 

12-8-6 
11 

11-8-4 

0-1 
12-8-5 
11 -8-5 
11-8-3 

8-6 
no punch 
0-8-3 

12-8-3 

8-3 
12-8-2 
o r  

12-0t t t  
11-8-2 
OK 

1 1 -0ft7 
0-8-4 

Oc ta l  
12-Bit 
ASCII 
Code 

0101 
0102 
0103 
0104 
0105 
0 106 
0107 

01 10 
0111 
0112 
0113 
01 14 
0115 
0116 
0117 

0120 
0121 
0122 
0123 
0124 
0125 
0126 
0127 

0130 
0131 
0132 
0060 
006 1 
0062 
0063 
0064 

0065 
0066 
0067 
0070 
007 1 
0053 
0055 
0052 

0057 
0050 
005 1 
0044 
0075 
0040 
0054 
0056 

0043 
0133 

0135 

0045 

-- 
Octa l  
6-Bit 

Display 
Code 

Oott 
0 1 
02 
03 
04 
05 
06 
07 

10 
11 
12 
13 
14 
15 
16 
17 

20 
21 
22 
23 
24 
25 
26 
2 7 

30 
3 1 
32 
33 
34 
35 
36 
3 7 

40 
41 
4 2 
43 
44 
4 5 
46 
47 

50 
51 
5 2 
5 3 
54 
5 5 
56 
57 

60 
6 1 

62 

6 3 t t  

Character  S e t s  

ASCII 
Graphic 

(64-Character 
S e t )  

: c o l o n t t  
A 
B 
C 
D 
E 
F 
G 

H 
I 
J 
K 
L 
M 
N 
0 

P 
Q 
R 
S 
T 
U 
V 
W 

X 
Y 
Z 
0 
1 
2 
3 
4 

5 
6 
7 
8 
9 
+ p lus  
- hyphen (minus) 
* a s t e r i s k  

/ s l a n t  
( open. paren. 
) c l o s .  paren. 
$ d o l l a r  s i g n  
= equals  

space 
, co~mna . period 

# number s i g n  
[ open. bracket  

] c los .  bracket 

% percent s i g n t t  

Code S e t s  

Oc ta l  
6112-Bit 
Display 

code? 

0 1 
02 
03 
04 
05 
06 
07 

10 
11 
12 
13 
14 
15 
16 
17 

20 
2 1 
2 2 
23 
24 
25 
26 
2 7 

30 
3 1 
32 
3 3 
34 
3 5 
36 
3 7 

40 
4 1 
42 
4 3 
44 
45 
46 
47 

50 
5 1 
5 2 
53 
54 
5 5 
5 6 
57 

60 
6 1 

6 2 

6 3 t t  

ASCII 
Graphic 

(95-Character 
S e t )  

A 
B 
C 
D 
E 
F 
G 

H 
I 
J 
K 
L 
M 
N 
0 

P 
Q 
R 
S 
T 
U 
V 
W 

X 
Y 
Z 
0 
1 
2 
3 
4 

5 
6 
7 
8 
9 
+ p lus  
- hyphen (minus) 
* a s t e r i s k  

/ s l a n t  
( open. paren. 
) c l o s .  paren. 
$ d o l l a r  s i g n  
= equa l s  

space 
, C O I ~ I I I ~ ~  . period 

# number s i g n  
[ open. bracket  

] c l o s .  bracket  

X percent  sign?? 



TABLE A-3. LOCAL BATCH DEVICE CHARACTER SETS (Contd) 

CDC 
Graphic 

(64-Character 
S e t )  

= not equa l s  
p c o n c a t e n a t  ion 
v l o g i c a l  OR 

A l o g i c a l  AND 
9 s u p e r s c r i p t  
4 subsc r ip t  
< l e s s  than 

> g r e a t e r  than 
< l e s s l e q u a l  - 
> g r e a t e r l e q u a l  
1 l o g i c a l  NOT 
; semicolon 

?Avai lable  only 

??cha rac te r  or  code i n t e r p r e t a t i o n  depends on con tex t .  Refer  t o  Character  Se t  Anomalies i n  the  t e x t .  

t t t ~ v a i l a b l e  f o r  input  on ly ,  on NOS. 

§Avai lable  f o r  input on ly ,  on NOSIBE o r  SCOPE 2.  

Card Keypunch 
- 

026 

8-4 
0-8-5 
11-0 

o r  
11-8-2§ 
0-8-7 
11-8-5 
11-8-6 
12-0 

o r  
12-a-2§ 
11 -8-7 

8-5 
12-8-5 
12-8-6 
12-8-7 

Code 

029 

8-7 
0-8-5 
12-8-7 
o r 

11-09 
12 

8-5 
0-8-7 
12-8-4 
o r  
12-05 

0-8-6 
8-4 

0-8-2 
11-8-7 
1 1  -8-6 

Character  S e t s  

ASCII 
Graphic 

(64-Character 
S e t )  

" q u o t a t i o n m a r k  
- under l ine  
! exclamation p t .  

& ampersand 
' apost rophe 
? ques t ion  mark 
< l e s s  than 

> g r e a t e r  than 
@ commercial a t  
\ r eve r se  s l a n t  
A ci rcumflex 
; semicolon 

on NOS or  through 

Code S e t s  - 
Octa l  
6112-Bit 
Display 

code7 

64 
65 
66 

67 
70 
7 1 
72 

73 

7 5 

7 7 
7401 
7402 
7404v 
7407 
7601 
7602 
7603 
7604 
7605 
7606 
7607 
7610 
7611 
7612 
7613 
7614 
7615 
7616 
7617 
7620 
7621 
7622 
7623 
7624 
7625 
7626 
7627 
7630 
7631 
7632 
7633 
7634 
7635 
7636 

Octa l  
12-Bit 
ASCII 
Code 

0042 
0137 
004 1 

0046 
0047 
0077 
0074 

0076 

0134 

0073 
0100 
0136 
0072 
0140 
0141 
0142 
0143 
0144 
0145 
0146 
0147 
0150 
0151 
0152 
0153 
0154 
0155 
0156 
0157 
0160 
0161 
0162 
0163 
0164 
0165 
0166 
0167 
01 70 
0171 
0172 
0173 
0174 
0175 
0176 

ASCII 
Graphic 

(95-Character 
S e t )  

" q u o t a t i o n m a r k  
- under 1 ine  
! exclamation p t .  

& ampersand 
' apost rophe 
? ques t ion  mark 
< l e s s  than 

> g r e a t e r  than 

\ r eve r se  s l a n t  

; semicolon 
@ commercial a t  
A ci rcumflex 
: c o l o n t t  

grave accen t  
a 
b 
c 
d 
e 
f 
B 
h 
i 
j 
k 
1 
m 
n 
o 
P 
9 
r 
s 
t 
u 
v 
w 
x 
Y 
z 
( open. b race  
I v e r t i c a l  Line 
} c l o s .  brace  - t i l d e  

BASIC on NOSIBE. 

Oc ta l  
6-Bit 

Display 
Code 

64 
65 
66 

6 7 
70 
7 1 
7 2 

7 3 
7 4 
7 5 
76 
77 



TABLE A-4. 7-TRACK CODED TAPE CONVERSIONS 

Ex te rna l  
BCD 

01 

02 

03 

04 

05 

06 

07 

10 

11 

127 

13 

14 

15 

167 

17 

20 

2 1  

2  2  

23 

24 

25 

26 

2  7  

30 

3  1  

32 

3  3  

34 

35 

36 

37 

t ~ s  the  t e x t  depends 

ASCII 
Cha rac t e r  

1  

2  

3  

4  

5  

6  

7  

8 

9 

0  

= e q u a l s  

" q u o t a t i o n  mark 

@ c o m e r c i a 1  a t  

X pe rcen t  s i g n  

[ opening b racke t  

space  

/ s l a n t  

S 

T 

U 

V 

W 

X 

Y 

Z 

1 c l o s i n g  b racke t  

, c o m a  

( opening p a r e n t h e s i s  

- under1 ine  

# number s i g n  

6 ampersand 

e x p l a i n s ,  convers ion of 

Ex te rna l  
BCD 

40 

4  1  

42 

43 

44 

45 

46 

4  7  

50 

5  1  

52 

53 

54 

55 

56 

57 

60 

61 

62 

63 

64 

65 

66 

67 

70 

7  1 

72 

7  3  

74 

7  5  

7  6  

77 

on whether 

Oc ta l  
6-Bit 

Display  
Code 

34 

3  5  

36 

3  7  

40 

41 

4  2  

4  3  

44 

33 

54 

64 

7  4  

63 

61 

55 

50 

23 

24 

25 

26 

2  7  

30 

31 

32 

62 

56 

51 

65 

60 

6  7  

t hese  codes 

ASCII 
Cha rac t e r  

- hyphen (minus) 

J 

K 

L 

M 

N 

0  

P 

Q 
R 

! exclamat ion p o i n t  

$ d o l l a r  s i g n  

* a s t e r i s k  

' apost rophe 

? q u e s t i o n  mark 

> g r e a t e r  than 

+ p l u s  

A 

B 

C 

D 

E 

F 

G 

H 

I 

< l e s s  t han  

. per iod 

) c l o s i n g  p a r e n t h e s i s  

\ r eve r se  s l a n t  

c a r e t  

; semicolon 

t h e  t ape  i s  read o r  w r i t t e n .  

O c t a l  
6-Bi t 

Display  
Code 

46 

12 

13 

14 

15 

16 

17 

20 

2  1  

2  2  

6 6  

5  3  

47 

70 

7  1  

73 

4  5  

0  1  

02 

03 

04 

05 

06 

07 

10 

I1  

72 

5  7  

5  2  

75 

76 

7  7  



TABLE A-5. ASCII 9-TRACK CODED TAPE CONVERSION 

ASCII 
1 

Code 
(Hex) 

20 

2  1 

22 

2  3 

24 

25 

26 

2 7  

28 

2 9 

2A 

2B 

2C 

2D 

2E 

2F 

30 

3 1 

3 2 

33 

34 

3 5 

36 

3 7 

38 

3 9 

3A 

3B 

3C 

3D 

3E 

3F 

40 

4 1 

42 

4 3 

44 

45 

46 

Code 

Code 
(Hex) 

00 

7D 

02 

03 

0 4  

0 5  

06  

07 

08 

09 

0 A 

OB 

OC 

OD 

OE 

OF 

1 0  

11 

12 

1 3  

14 

15 

16 

17 

18 

19 

1A 

1B 

7B 

1 D 

1 E 

I F  

60 

6 1 

62 

6 3 

64 

6 5 

66 

1 

6-Bir  
Code 

~ o n v e r s i o n t  

Character  

space  

! exclamat ion p o i n t  

" quo ta t ion  mark 

11 number s ign  

$ d o l l a r  s i g n  

% percent  s i g n s  

h ampersand 

' apost rophe 

( opening p a r e n t h e s i s  

) c l o s i n g  p a r e n t h e s i s  

* a s t e r i s k  

+ p l u s  

, comma 

- hyphen (minus) 

. period 

/ s l a n t  

0 

1 

2 

3  

4 

5 

6 

7 

8 

9 

: co lons  

; semicolon 

< l e s s  than 

= equa l s  

> g r e a t e r  than 

? ques t ion  mark 

@ commercial a t  

A 

B 

C 

D 

E 

F 

Cha rac t e r  and 
~ o n v e r s i o n t t  

Character  

NUL 

} c l o s i n g  brace  

STX 

ETX 

EOT 

ENQ 

ACK 

BEL 

BS 

HT 

LF 

VT 

FF 

CR 

SO 

S I  

DLE 

DC 1 

DC2 

DC3 

DC4 

NAK 

SY N 

ETB 

CAN 

EM 

SUB 

ESC 

{ opening b race  

GS 

RS 

US 

grave  accent  

a  

b 

c 

d 

e  

f 

Display  codet t t  

ASCII 
Cha rac t e r  

space  

! exclamat ion p o i n t  

" q u o t a t i o n  mark 

# number s i g n  

$ d o l l a r  s i g n  

% pe rcen t  s i g n s  

6 ampersand 

' apost rophe 

( opening p a r e n t h e s i s  

) c l o s i n g  p a r e n t h e s i s  

* a s t e r i s k  

+ p l u s  

, comma 

- hyphen (minus) 

. per iod 

! s l a n t  

0 

1  

2 

3  

4 

5 

6 

7 

8  

9 

: co lons  

; semicolon 

< l e s s  t han  

= e q u a l s  

> g r e a t e r  than 

? ques t ion  mark 

@ commercial a t  

A 

B 

C 

D 

E 

F 

Code 
( O c t a l )  

5 5 

6 6 

64 

60  

5 3 

63s 

6 7  

7 0 

5 1  

5 2  

47 

45  

56 

4 6 

5 7 

50 

3  3  

34 

3 5 

3 6 

37 

40  

4 1 

4 2 

4 3  

4 4 

00 5 
7 7  

7  2 

5 4 

73 

7  1  

7 4 

0 1  

02 

0 3  

04 

0 5 

06  



TABLE A-5. ASCII 9-TRACK CODED TAPE CONVERSION (Contd) 

- 

changes from o r  t o  ASCII t o  o r  from d i s p l a y  code. 

t t ~ h e s e  c h a r a c t e r s  do not e x i s t  i n  d i s p l a y  code. When t h e  c h a r a c t e r s  a r e  copied from a t a p e ,  each 
ASCII c h a r a c t e r  i s  changed t o  an a l t e r n a t e  d i s p l a y  code c h a r a c t e r .  The corresponding codes a r e  a l s o  
changed. Example: When the  system cop ie s  a lowercase a ,  61 (hexadecimal) ,  from t a p e ,  i t  w r i t e s  an  
uppercase A ,  01 ( o c t a l ) .  

t t t ~  d i s p l a y  code space always t r a n s l a t e s  t o  an ASCII space .  

§ c h a r a c t e r  o r  code i n t e r p r e t a t i o n  depends on con tex t .  Refer  t o  Cha rac t e r  S e t  Anomalies i n  t h e  t e x t .  

6-Bit 
Display  c o d e t i t  

ASCII 

Code 

ASCII 
Character  

G 

H 

I 

J 

K 

L 

M 

N 

0 

P 

Q 
R 

S 

T 

U 

V 

W 

X 

Y 

Z 

[ opening b racke t  

\ r e v e r s e  s l a n t  

1 c l o s i n g  b racke t  

" . c a r e t  

- under1 i n e  

remain the  same and t h e  

Character  afid 

Code 
(Hex) 

47 

48 

49 

4A 

4B 

4C 

4D 

4E 

4F 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

5A 

5B 

5C 

5D 

5E 

5F 

t ~ h e n  

Code 
( O c t a l )  

07 

10 

I  I  

12 

13 

14 

15 

16 

17 

20 

21 

2 2 

2 3 

24 

25 

26 

27 

30 

31 

3 2 

61 

75 

62 

7 6 

6 5 

code 

Code 

Code 
(Hex) 

67 

68 

69 

6A 

68 

6C 

6D 

6E 

6F 

70 

7 1 

7 2 

7 3 

74 

7 5 

76 

7 7 

78 

7 9 

7A 

1 C 

7 C 

01 

7E 

7F 

from o r  t o  

~ o n v e r  s i o n t  

Character  

G 

H 

I 

J 

K 

L 

M 

N 

0 

P 

Q 
R 

S 

T 

U 

V 

W 

X 

Y 

Z 

[ opening bracket  

\ r eve r se  s l a n t  

1 c l o s i n g  b racke t  

" c a r e t  

- unde r l ine  

t hese  c h a r a c t e r s  a r e  copied 

~ o n v e r s i o n t t  

Character  

------- 
g 

h 

i 

1 
k 

1 

m 

n 

o 

P 

9 

r 

6 

t 

u 

v 

w 

x 

Y 
z 

FS 

I v e r t i c a l  l i n e  

SOH - t i l d e  

DEL 

a t a p e ,  t h e  c h a r a c t e r s  



TABLE A-6. EBCDIC 9-TRACK CODED TAPE CONVERSION 

6-Bit 
Display  ~ o d e t #  

ASCII 
Cha rac t e r  

space  

[ opening b racke t  

. per iod 

< l e s s  than 

( opening p a r e n t h e s i s  

+ p l u s  

! exclamat ion p o i n t  

6 ampersand 

] c l o s i n g  b racke t  

$ d o l l a r  s i g n  

* a s t e r i s k  

) c l o s i n g  p a r e n t h e s i s  

; semicolon 

c a r e t  
rn 

- hyphen (minus) 

/ s l a n t  

, comma 

% pe rcen t  s i g n s  

unde r l i ne  - 
> g r e a t e r  than 

7 q u e s t i o n  mark 

: c o l o n s  

# number s i g n  

@ commercial a t  

' apost rophe 

= e q u a l s  

" q u o t a t i o n  mark 

A 

B  

C 

D 

E  

F  

G 

H 

I 

J 

K 

L 

EBCDIC 

Code 
( O c t a l )  

5  5  

61 

57 

7  2 

5  1  

45 

66 

6  7  

62 

5  3  

47 

5  2  

77 

76 

4  6  

50 

56 

63s 

65 

7  3 

7  1  

00 

60 

7  4  

70 

54 

64 

0  1  

02 

0  3  

04 

05 

06 

0  7  

10 

11 

12 

13 

14 

Code 
(Hex) 

40 

4A 

4B 

4  C 

4D 

4E 

4F 

50 

5A 

5B 

5C 

5D 

5E 

5F 

60 

6  1 

6B 

6C 

6D 

6E 

6F 

7A 

7  B 

7  C 

7  D 

7E 

7  F 

C 1  

C2 

C 3  

C4 

C5 

C 6  

C7 

C8 

C 9  

D I 

D2 

D3 

Code 

Code 
(Hex) 

00 

1C 

OE 

CO 

16 

OB 

DO 

2E 

01 

3  7  

2  5 

05 

27 

A1 

OD 

OF 

OC 

2D 

07 

1 E  

1F 

3F 

03 

7  9 

2F 

1  D 

02 

8  1  

82 

83 

84 

85 

86 

87 

88 

89 

9 1  

9  2  

9  3  

Code 
~ o n v e r s i o n t  

Character  

space  

d cen t  s i g n  

. per iod 

< l e s s  than 

( opening p a r e n t h e s i s  

+ p l u s  

I v e r t i c a l  l i n e  

6 ampersand 

! exclamat ion po in t  

$ d o l l a r  s i g n  

* a s t e r i s k  

) c l o s i n g  p a r e n t h e s i s  

; semicolon 

-I l o g i c a l  NOT 

- hyphen (minus) 

/ s l a n t  

, comma 

X percent  s i g n s  

- under1 ine  

> g r e a t e r  than 

? q u e s t i o n  mark 

: co lons  

i! number s i g n  

@ c o m e r c i a l  a t  

' apost rophe 

= equa l s  

" quo ta t ion  mark 

A 

B  

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

Charac t e r  and 
~ o n v e r s i o n t t  

Character  

NUL 

IFS 

SO 

{ opening b race  

BS 

VT 

} c l o s i n g  b race  

ACK 

SOH 

EOT 

LF 

HT 

ESC 

- t i l d e  

CR 

S  I 

FF 

ENQ 

DEL 

IRS 

IUS 

SUB 

ETX 

\ r eve r se  s l a n t  

BEL 

IGS 

STX 

a  

b  

c 

d 

e  

f 

g  

h  

i 

j 

k  

1 



TABLE A-6. EBCDIC 9-TRACK CODED TAPE CONVERSION (Contd) 

codes 4A (hexadecimal) ,  4F (hexadecimal) ,  5A (hexadecimal) ,  and 5F (hexadecimal) )  and t h e  code changes 
from o r  t o  EBCDIC t o  o r  from d i s p l a y  code. 

t t ~ h e s e  c h a r a c t e r s  do not e x i s t  i n  d i s p l a y  code. When the  c h a r a c t e r s  a r e  copied  from a t a p e ,  each 
EBCDIC c h a r a c t e r  i s  changed t o  an a l t e r n a t e  d i s p l a y  code c h a r a c t e r .  The corresponding codes a r e  a l s o  
changed. Example: When the  system cop ie s  a lowercase a ,  81 (hexadecimal) ,  from t a p e ,  i t  w r i t e s  an 
uppercase A ,  01 ( o c t a l ) .  

t t t ~  d i s p l a y  code space always t r a n s l a t e s  t o  an EBCDIC space .  

§cha rac t e r  o r  code i n t e r p r e t a t i o n  depends on con tex t .  Refer  t o  Cha rac t e r  Se t  Anomalies i n  t h e  t e x t .  

6-Bit 
EBCDIC 

Code Display ~ o d e t t t  

ASCII 
Cha rac t e r  

M 

N 

0 

P 

Q 
R 

\ r eve r se  s l a n t  

S 

T 

U 

V 

W 

X 

Y 

Z 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

remain the  same ( excep t  

Character  and 

Code 
(Hex) 

D4 

D5 

D6 

D7 

D8 

D9 

EO 

E2 

E3 

E4 

E 5 

E6 

E7 

E8 

E 9 

FO 

F 1 

F 2 

F3 

F4 

F 5 

F 6 

F7 

F8 

F 9 

t ~ h e n  

Code 
(Oc ta l  ) 

15 

16 

17 

20 

2 1 

22 

75 

2 3 

24 

25 

2 6 

27 

30 

3 1 

32 

3 3 

34 

3 5 

36 

3 7 

40 

4 1 

42 

4 3 

44 

EBCDIC 

Code 

Code 
(Hex) 

94 

95 

96 

97 

98 

99 

6A 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

A9 

10 

11 

12 

13 

3C 

3D 

3 2 

26 

18 

19 

from o r  t o  

~ o n v e r  s i o n t  

Character  

M 

N 

0 

P 

Q 
R 

\ r eve r se  s l a n t  

S 

T 

U 

V 

W 

X 

Y 

Z 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

these  c h a r a c t e r s  a r e  copied 

~ o n v e r s i o n t t  

Character  

m 

n 

o 

P 

9 

r  

I v e r t i c a l  l i n e  

s 

t 

u 

v 

w 

x 

Y 

z 

DLE 

DC 1 

DC 2 

TM 

DC4 

NAK 

SYN 

ETB 

CAN 

EM 

a t a p e ,  t h e  c h a r a c t e r s  



TABLE A-7. FULL EBCDIC CHARACTER SET 

Hexa- 
decimal 
EBCDIC 
Code 

00 

0 1 

0 2 

0 3 

04 

0 5 

06 

0 7 

08 

09 

0 A 

OB 

OC 

OD 

OE 

OF 

10 

1 1  

12 

13 

14 

15 

16 

17 

18 

19 

1A 

1B 

1C 

1D 

1E 

1F 

2 0 

2 1 

2 2 

2 3 

24 

2 5 

26 

2 7 

Octal 
12-Bit 
EBCDIC 
Code 

0000 

0001 

0002 

0003 

0004 

0005 

0006 

0007 

0010 

001 1 

0012 

0013 

0014 

0015 

0016 

0017 

0020 

0021 

0022 

0023 

0024 

0025 

0026 

0027 

0030 

0031 

0032 

0033 

0034 

0035 

0036 

0037 

0040 

0041 

0042 

0043 

0044 

0045 

0046 

0047 

EBCDIC 
Graphic or 
Control 
character? 

NUL 

SOH 

STX 

ETX 

PF 

HT 

LC 

DEL 

undefined 

undefined 

SMM 

VT 

FF 

CR 

SO 

SI 

DLE 

DC1 

DC2 

TM 

RES 

NL 

BS 

IL 

CAN 

EM 

CC 

CU1 

IFS 

IGS 

IRS 

IUS 

DS 

SOS 

FS 

undefined 

BYP 

LF 

ETBB 

ESCE 

Hexa- 
decimal 
EBCDIC 
Code 

4A 

4B 

4C 

4D 

4E 

4F 

50 

51 

thru 

5 9 

5A 

5B 

5C 

5D 

5E 

5F 

60 

6 1 

6 2 

thru 

6 9 

6A 

6B 

6C 

6D 

6E 

6F 

7 0 

thru 

78 

7 9 

7A 

7 B 

7 C 

7D 

7E 

7 F 

80 

81 

8 2 

Octal 
12-Bit 
EBCDIC 
Code 

0112 

0113 

0114 

0115 

0116 

0117 

0120 

0121 

thru 

0131 

0132 

0133 

0134 

0135 

0136 

0137 

0140 

0141 

0142 

thru 

0151 

0152 

0153 

0154 

0155 

0156 

0157 

0160 

thru 

0170 

0171 

0172 

0173 

0174 

0175 

0176 

0177 

0200 

0201 

0202 

EBCDIC 
Graphic or 
Control 
character? 

d cent sign 
. period 
< less than 
( open. paren. 

+plus 

IlogicalOR 

6 ampersand 

undefined 

undefined 

! exclam. point 

$ dollar sign 

* asterisk 
) clos. paren. 

; semicolon 

-I logical NOT 

- minus 
/ slant 

undefined 

undefined 

1 vertical line 
, comma 
% percent sign 

- underline 

> greater than 
? question mark 

undefined 

undefined 

' grave accent 

: colon 

11 number sign 

@ commercial at 

' apostrophe 

= equals 

" quotation mark 

undefined 

a 

b 

Hexa- 
decimal 
EBCDIC 
Code 

A7 

A8 

A9 

AA 

thru 

BF 

CO 

C 1 

C 2 

C3 

C4 

C5 

C6 

C7 

C8 

C9 

C A 

CB 

CC 

CD 

CE 

CF 

DO 

D 1 

D2 

D3 

D4 

D5 

D6 

D7 

D8 

D9 

D A 

thru 

DF 

EO 

El 

E 2 

E 3 

E4 

Octal 
12-Bit 
EBCDIC 
Code 

0247 

0250 

0251 

0252 

thru 

0277 

0300 

0301 

0302 

0303 

0304 

0305 

0306 

0307 

0310 

0311 

0312 

03 13 

0314 

0315 

0316 

031 7 

0320 

0321 

0322 

0323 

0324 

0325 

0326 

0327 

0330 

0331 

0332 

thru 

0337 

0340 

0341 

0342 

0343 

0344 

EBCDIC 
Graphic or 
Control 
character7 

x 

y 

z 

undefined 

undefined 

{ open. brace 

A 

B 

C 

D 

E 

F 

G 

H 

I 

undefined 

undefined 

f 

undefined 

Y 

undefined 

} clos. brace 

J 

K 

L 

M 

N 

0 

P 

Q 

R 

undefined 

undefined 

\ reverse slant 

undefined 

S 

T 

U 



TABLE A-7. FULL EBCDIC CHARACTER SET (Contd) 

Hexa- 
decimal 
EBCDIC 
Code 

28 

2 9 

2A 

2B 

2C 

2D 

2E 

2F 

30 

3 1 

3 2 

33 

34 

3 5 

3 6 

3 7 

38 

39 

3A 

3B 

3C 

3D 

3E 

3F 

40 

41 

thru 

49 

t~raphic 
support subsets or variations of this character graphic set. 

Octal 
12-Bit 
EBCDIC 
Code 

0050 

005 1 

0052 

0053 

0054 

0055 

0056 

0057 

0060 

0061 

0062 

0063 

0064 

0065 

0066 

0067 

0070 

007 1 

0072 

0073 

0074 

0075 

0076 

0077 

0100 

0101 

thru 

01 11 

characters 

EBCDIC 
Graphic or 
Control 
character? 

undefined 

undefined 

SM 

CU2 

undefined 

ENQ 

ACK 

BEL 

undefined 

undefined 

SYN 

undefined 

PN 

RS 

UC 

EOT 

undefined 

undefined 

undefined 

CU3 

DC4 

NAK 

undefined 

SUB 

space 

undefined 

undefined 

shown are those 

EBCDIC 
Graphic or 
Control 
~haractert 

c 

d 

e 

f 

g 

h 

i 

undefined 

undefined 

j 

k 

1 

m 

n 

o 

p 

q 

r 

undefined 

undefined 

tilde 

s 

t 

u 

v 

w 

System/370 standard 

Hexa- 
decimal 
EBCDIC 
Code 

83 

84 

85 

86 

87 

88 

89 

8A 

thru 

90 

9 1 

92 

93 

94 

95 

9 6 

9 7 

98 

99 

9A 

thru 

A0 

A1 

A2 

A3 

A4 

A5 

A6 

used on 

Octal 
12-Bit 
EBCDIC 
Code 

0203 

0204 

0205 

0206 

0207 

0210 

0211 

02 12 

thru 

0220 

0221 

0222 

0223 

0224 

0225 

0226 

0227 

0230 

0231 

0232 

thru 

0240 

0241 

0242 

0243 

0244 

0245 

0246 

the IBM 

liexa- 
decimal 
EBCDIC 
Code 

E5 

E6 

E7 

E8 

E9 

E A 

EB 

EC 

ED 

thru 

EF 

FO 

F1 

F2 

F3 

F4 

F5 

F6 

F7 

F8 

F9 

FA 

FB 

thru 

FF 

(PN) print 

Octal 
12-Bit 
EBCDIC 
Code 

0345 

0346 

0347 

0350 

0351 

0352 

0353 

0354 

0355 

thru 

0357 

0360 

0361 

0362 

0363 

0364 

0365 

0366 

0367 

0370 

0372 

0372 

0373 

thru 

0377 

train. 

EBCDIC 
Graphic or 
Control 

~haractert 

V 

W 

X 

Y 

Z 

undefined 

undefined 

d 

undefined 

undefined 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 vertical line 

undefined 

undefined 

Other devices 



TABLE A-8. CHARACTER CODE TRANSLATIONS, CONSOLES I N  TERMINAL CLASSES 9 ,  14, 16, AND 17 

I 

(HASP, HPRE, 2780, AND 3780) 

Oc ta l  
Code 

000 
00 1 
002 
003 
004 
005 
006 
007 
010 
011 
012 
013 
014 
015 
016 
017 
020 
02 1 
022 
023 
024 
025 
026 
027 
030 
03 1 
032 
033 
034 
035 
036 
037 
040 
04 1 
042 
043 
044 
04 5 
046 
047 
050 
05 1 
052 
053 
054 
055 
056 
057 
060 
061 
062 
063 
064 
065 
066 
067 
070 
07 1 
072 

O c t a l  
c o d e f t  

000 
00 1 
002 
003 
040 
011 
040 
177 
040 
040 
040 
013 
014 
015 
016 
017 
020 
021 
022 
023 
040 
040 
010 
040 
030 
031 
040 
040 
034 
035 
036 
037 
040 
040 
040 
040 
040 
012 
027 
033 
040 
040 
040 
040 
040 
005 
006 
007 
040 
040 
026 
040 
040 
040 
040 
004 
040 
040 
040 

Terminal 

~ r a ~ h i c t  

EBCDIC 

Control  Cha rac t e r  

NUL 
SOH 
STX 
ETX 
PF 
HT 
LC 
DEL 
undefined 
undefined 
SMM 
VT 
FF 
CR 
SO 
S I 
DLE 
DC 1 
DC2 
TM 
RES 
NL 
BS 
IL 
CAN 
EM 
CC 
CU1 
IFS 
IGS 
IRS 
IUS 
DS 
SOS 
FS 
undefined 
BYP 
LF 
ETB o r  EOB 
ESC o r  PRE 
undefined 
undefined 
SM 
CU 2 
undefined 
ENQ 
ACK 
BEL 
undefined 
undefined 
SY N 
undefined 
PN 
RS 
UC 
EOT 
undefined 
undefined 
undefined 

Network ASCII 

Graphic 

apace  

space  

space  
space  
space  

apace 
space  

space  

space  
space  

space  
space  
space  
space  
space  

space  
space  
space  
space  
space  

space  
space  

space  
space  
space  
space  

space  
space  
space  

(Normalized Mode) 

Control  Cha rac t e r  

nu1 1 
s t a r t  of header  
s t a r t  of t e x t  
end of t e x t  

h o r i z o n t a l  t a b u l a t e  

d e l e t e  

v e r t i c a l  t a b u l a t e  
form feed  
c a r r i a g e  r e t u r n  
s h i f t  ou t  
s h i f t  i n  
d a t a  l i n k  escape  
dev ice  c o n t r o l  1 
dev ice  c o n t r o l  2 
dev ice  c o n t r o l  3 

backspace 

cance l  
end of medium 

f i l e  s e p a r a t o r  
group s e p a r a t o r  
record  s e p a r a t o r  
u n i t  s e p a r a t o r  

l i n e f e e d  
end of t r ansmis s ion  block 
escape  

enqu i ry  
p o s i t i v e  acknowledgment 
b e l l  

synchronous i d l e  

end of t r ansmis s ion  



TABLE A-8. CHARACTER CODE TRANSLATIONS, CONSOLES IN TERMINAL CLASSES 9, 14, 16, AND 17 (Contd) 
(HASP, IIPRE, 2780, AND 3780) I 

Octal 
Code 

073 
074 
075 
076 
077 
100 
101 
thru 
111 
112 
113 
114 
115 
116 
117 
120 
121 
thru 
131 
132 
133 
134 
135 
136 
137 
140 
141 
142 
thru 
151 
152 
153 
154 
155 
156 
157 
160 
thru 
170 
171 
172 
173 
174 
175 
176 
177 
200 
201 
202 
203 
204 
205 
206 
207 
210 
211 
212 
thru 
220 

Octal 
codett 

040 
024 
025 
040 
032 
040 
040 

133 
056 
074 
050 
053 
04 1 
046 
040 

135 
044 
052 
051 
073 
136 
055 
057 
040 

174 
054 
04 5 
137 
076 
07 7 
040 

140 
172 
043 
loo 
04 7 
075 
042 
040 
141 
142 
143 
144 
145 
146 
147 
150 
151 
040 

Terminal 

~ r a ~ h i c t  

space 

k 

< 
( 
+ 

I 
6 

! 
$ 

) 
* 
1 - 
1 

I 
I 

i 
- > 
? 

i 
e 
- 
I, 

a 
b 
c 
d 
e 
f 
g 
h 
i 

EBCDIC 

Control Character 

CU3 
DC4 
NAK 
undefined 
SUB 

undefined 

undefined 

undefined 

undefined 

undefined 

undefined 

Network ASCII 

Graphic 

space 

space 

space 
space 

[ 

< 
( + 
! 
6 
space 

1 
$ * 
1 
s 

A - 
1 
space 

I 
u 

i 
- > 
? 
space 

X 
e 
= 
11 

space 
a 
b 
c 
d 
e 
f 
g 
h 
i 
space 

(Normalized Mode) 

Control Character 

device control 4 
negative acknowledgment 

substitute 



I 
TABLE A-8. CHARACTER CODE TRANSLATIONS, CONSOLES I N  TERMINAL CLASSES 9 ,  14, 16, AND 17 (Contd) 

(HASP, HPRE, 2780, AND 3780) 

Octal 
Code 

221 
222 
223 
224 
225 
226 
227 
230 
231 
232 
thru 
240 
241 
242 
243 
244 
245 
246 
247 
250 
251 
252 
thru 
277 
300 
301 
302 
303 
304 
305 
306 
307 
310 
311 
312 
313 
314 
315 
316 
317 
320 
321 
322 
323 
324 
325 
326 
327 
330 
33 1 
332 
thru 
337 
340 
34 1 
342 
343 
344 
345 

Octal 
codett 

152 
153 
154 
155 
156 
157 
160 
161 
162 
040 

176 
163 
164 
165 
166 
167 
170 
171 
172 
040 

173 
101 
102 
103 
104 
105 
106 
107 
110 
111 
040 
040 
040 
040 
040 
040 
175 
112 
113 
114 
115 
116 
117 
120 
121 
122 
040 

134 
040 
123 
124 
125 
126 

Terminal 

~ r a ~ h i c t  

j 
k 
1 
m 
n 
o 
P 
9 
r 

- 
s 
t 
u 
v 
w 
x 
Y 
z 

{ 
A 
B 
C 
D 
E 
F 
G 
H 
I 

J' 

Y 

1 
J 
K 
L 
M 
N 
0 
P 
Q 
R 

\ 

S 
T 
U 
V 

EBCDIC 

Control Character 

undefined 

undefined 

undefined 
undefined 

undefined 

undefined 

undefined 

undefined 

Network ASCII 

Graphic 

j 
k 
1 
m 
n 
o 
P 
9 
r 
space 

- 
s 
t 
u 
v 
w 
x 
Y 
z 
space 

{ 
A 
B 
C 
D 
E 
F 
G 
H 
I 
space 
space 
space 
space 
space 
space 
1 
J 
K 
L 
M 
N 
0 
P 
Q 
R 
space 

\ 
space 
S 
T 
U 
V 

(Normalized Mode) 

Control Character 



TABLE A-8. CHARACTER CODE TRANSLATIONS, CONSOLES I N  TERMINAL CLASSES 9 ,  14, 16, AND 17 (Contd) 
(HASP, HPRE, 2780, AND 3780) I 

I 
Octal  
Code 

346 
347 
350 
351 
352 
353 
354 
355 
t h r u  
357 
360 
361 
362 
363 
364 
365 
366 
367 
370 
371 
372 
373 
t h r u  
377 

?Graphic c h a r a c t e r s  shown a r e  those  used on t h e  IBM System/370 s t anda rd  (PN) p r i n t  t r a i n .  Other 
dev ices  suppor t  s u b s e t s  o r  v a r i a t i o n s  of t h i s  c h a r a c t e r  g raph ic  s e t .  

t t ~ h o w n  wi th  zero  p a r i t y  ( e i g h t h  o r  uppermost b i t  i s  always zero) .  

Oc ta l  
c o d e t t  

127 
130 
131 
132 
040 
040 
040 
040 

060 
061 
062 
063 
064 
065 
066 
067 
070 
071 
040 
040 

Terminal 

Graphic? 

W 
X 
Y 
Z 

rl 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
I 

EBCDIC 

Control  Character  

undefined 
undefined 

undefined 

undefined 

Network ASCII (Normalized Mode) 

Graphic 

W 
X 
Y 
Z 
space  
space  
space  
space  

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
space 
space  

Control  Character  



TABLE A-9. AMERICAN NATIONAL STANDARD CODE FOR INFORMATION INTERCHANGE (ASCII) WITH 029 PUNCXED 
CARD CODES AND EBCDIC TRANSLATION (BATCH OUTPUT DEVICES, TERMINAL CLASSES 9 ,  14, 16, AND 17) 

(HASP, HPRE, 2780, AND 3780) 

b8 
ASCII b7 

B i t  b6 
b5 

ASCII Character 029 o r  EBCDIC Card Code 

EBCDIC Character EBCDIC Code (Hexadecimal) 

0 
0 

1 
0 

b8 
ASCII b7 

B i t  b6 
b5 

1 0 0 0  

1 0 0 1  

1 0 1 0  

1 0 1 1  

1 1 0 0  

1 1 0 1  

1 1 1 0  

1 1  1 1  

0 
0 

1 
0 

2 

( 
12-8-5 
( 4D 

1 
11-8-5 
) 5D 

* 
11-8-4 
* 5C 

+ 
12-8-6 
+ 4E 

, 
0-8-3 
, 6B 

- 
11 
- 60 

. 
12-8-3 . 4B 

/ 
0- 1 
/ 61 

0 0 0 0  

0 0 0 1  

0 0 1 0  

0 0 1 1  

0 1 0 0  

0 1 0 1  

0 1 1 0  

0 1 1 1  

LEGEND : 

\ 

8 

9 

10 

(A) 

11 

(B) 

12 

(C) 

13 

(D) 

14 

(E) 

15 

(F)  

0 
1 
0 

1 

0 
0 

1 
1 

0 
0 

1 
1 

3 

8 
8 

8 F8 

9 
9 

9 F9 

8-2 
: 7A 

s 

11-8-6 
; 5E 

< 
12-8-4 
< 4C 

- - 
8-6 
= 7E 

> 
0-8-6 
> 6E 

? 
0-8-7 
? 6F 

0 
1 
0 

0 

4 

H 
12-8 
H C8 

I 
12-9 
I C9 

J 
11-1 
J D l  

K 
11-2 
K D2 

L 
11-3 
L D 3  

M 
11-4 
MD4 

N 
11-5 
N D5 

o 
11-6 
0 D6 

5 

P 
11-7 
P D7 

Q 
11-8 
Q D8 

R 
11-9 
R D9 

S 
0-2 
S E2 

T 
0-3 
T E3 

U 
0-4 
U E4 

V 
0-5 
V E5 

W 
0-6 
W E6 

0 
1 
0 

0 

3 

0 
0 

0 FO 

1 
1 

1 F1 

2 
2 

2 P2 

3 
3 

3 F3 

4 
4 

4 F4 

5 
5 

5 F5 

6 
6 

6 F6 

7 
7 

7 F7 

0 
1 
0 

1 

5 

X 
0-7 
X E7 

Y 
0-8 
Y E8 

Z 
0-9 
Z E9 

I 
12-8-2 
t 4A 

\ 
0-8-2 
\ EO 

1 
11-8-2 
! 5A 

A 

11-8-7 
i 5F 

- 
0-8-5 

- 6D 

\ 

0 

1 

2 

3 

4 

5 

6 

7 

4 

@ 
8-4 
@ 7C 

A 
12-1 
A C1 

B 
12-2 
B C2 

C 
12-3 
C C 3  

D 
12-4 
D C4 

E 
12-5 
E C5 

F 
12-6 
F C6 

G 
12-7 
G C7 

SP 
nopunch  
SP 40 

! 
12-8-7 
I 4F 

I1  

8-7 
" 7F 

# 
8-3 
# 7B 

$ 
11-8-3 
$ 5B 

X 
0-8-4 
% 6C 

& 
12 
6 50 

8-5 
7D 



m 
0 

TABLE A-10. EXTENDED BINARY CODED DECIMAL INTERCHANGE CODE (EBCDIC) WITH 029 PUNCHED CARD CODES 
C 
U) 

AND ASCII  TRANSLATION (BATCH INPUT DEVICES, TERMINAL CLASSES 9 ,  14 ,  16, AND 17)  
U) 
CI1 

(HASP, HPRE, 2 7 8 0 ,  AND 3780)  
0 
0 

'd 

I 

LEGEND EBCDIC charactr--f l  6---f-029 or EBCDIC card codr 

11 2 
ASCl l Character-] 5 D c  ASCII Code IHexadec~rnal) 

? 
NOTE A card wlth the character SUB ~unched  ~ r i  calunin 1 funct~ons as a 'EOR qeparator cdrd 

0 1 0 1 

0 1 1 0 

0 1 1 1 

1 0 0 0  

1 0 0 1 

1 0 1 0 

1 0 1 1 

1 1 0 0 

1 1 0 1 

1 1 1 0 

1 1 1 1 

5 

6 

7 

8 

9 

,lD31 

HT 
12-9-5 
SP 20 

LC 
12-9-6 
SP 20 

DEL 
12-9-7 
SP 20 

GE 
12-9-8 
SP 20 

RLF 
12-9-8-1 
SP 20 

SMM 
$-9-8-2 

20 

VT 
2-9-8-3 

20 

F F 
12-9-84 
SP 20 

7;-9-8-5 
SP 20 

SO 
2-9-8-6 

20 

SI 
lp2-9-8-7 

20 

N L 
11-9-5 
SP 20 

8 s  
1 1 - 9 4  
SP 20 

I L  
11-9-7 
SP 20 

CAN 
11-9-8 
SP 20 

EM 
11-9-8-1 
SP 20 

CC 
11-9-8-2 
SP 20 

CU l  
11-9-8-3 
SP 20 

I FS 
11-9-84 
SP 20 

IGS 
11-9-8-5 
SP m 
I RS 
11-9-8-6 
SP 20 

I US 
11-9-8-7 
SP 20 

LF 
0-9-5 
SP M 

ETB 
0-9-6 
SP 20 

ESC 
0-9-7 
SP 20 

0-9-8 
SP 20 

0-9-8-1 
SP 20 

SM 
0-9-8-2 
SP 20 

CU2 
0-9-8-3 
SP 20 

0 -9 -84  
SP 20 

ENQ 
0-9-8-5 
SP 20 

ACK 
0-9-8-6 
SP 20 

EEL 
0-9-8-7 
SP 20 

RS 
9-5 
SP 20 

UC 
9-6 
SP 20 

EOT 
9-7 
SP 20 

9-8 
SP 20 

9-8-1 
SP 20 

9-8-2 
SP 20 

CU3 
9-8-3 
SP 20 

DC4 
9-8-4 
SP 20 

NAK 
9-8-5 
SP M I  

9-8-6 
SP m 
SUB 
9-8-7 
SP 20 

12-0-9-5 
SP 20 

12-0-9-6 
SP 20 

12-0-9-7 
SP 20 

12-0-9-8 
SP 20 

12-8-1 
SP 20 

d 
12-8-2 
I 58 

12-8-3 
. 2E 

< 
1 2 - 8 4  
< 3C 

I 
12-8-5 

2 8 )  
+ 
1 2 - 8 4  
+ 2 8 :  

I 
12-8-7 
1 

12-11-9-5 
SP 20 

12-11-9-6 
SP M 

12-11-9-7 
SP m 

12-11-9-8 
SP M 

11-8-1 
SP 20 
I 

11-8-2 
I 5 0  

$ 
11-8-3 
$ 24 

11 -84  
' 2A 

1 
11-8-5 

2 9 -  

11-8-6 

-8 

11-8-7 
2 5 E 7  

11-0-9-5 
SP 20 

11-0-9-6 
SP 20 

11-0-9-7 
SP m 

11-0-9-8 
SP 20 

0-8-1 
SP 20 

12-11 
\ 5C 

0-8-3 
, 2C 
% 
0 - 8 4  
% 25 

0-8-5 
5~ 

> 
0-8-6 

3 8 >  3 ~ =  
> 
0-8-7 

3 F "  

12-11-0-9-5 
SP. 20 

1 2 - 1 1 4 9 - 6  
SP 20 

12-11-0-9-7 
SP 20 

12-11-0-9-8 
SP 2 0 H  

8-1 
@ 4 0 1  

8-2 
: 3A 

# 
8-3 
# 23 

8 
8 4  
8 40 

8-5 
' 27 

8-6 
30 

8-7 
22 

e 
12-0-5 
E 45 

f 
12-04 
F 46 

9 
12-0-7 
G 47 

h 
12-0-8 

48 

12-0-9 
4 9 R  

12-0-8-2 
SP 20 

12-0-8-3 
SP 20 

12 -0 -84  
SP 20 

124-8-5 
SP 20 

12-0-8-6 
SP 20 

12-0-8-7 
SP 20 

n 
12-11-5 
N 4E 

o 
12-11-6 
0 4F 

P 
12-11-7 
P 50 

4 
12-11-8 
Q 51 

r 
12-11-9 

5 2 2  

12-11-8-2 
SP 20 

12-11-8-3 
SP M 

12-11-84 
SP M 

12-11-8-5 
SP m 

12-1 1 - 8 4  
SP 20 

12-11-8-7 
SP 20 

Y 

1 1 4 5  
V 56 

w 
1 1 - 0 4  
W 57 

x 
1 1 4 7  
x 58 

V 
11-0-8 
Y 59 

z 
11-0-9 

114-8-2 
SP 20 

11-0-8-3 
SP 20 

11-0-8-4 
SP 20 

11-0-8-5 
SP m 

114-8-6 
SP m 

11-0-8-7 
SP 20 

12-11-0-5 
SP 20 

1 2 - 1 1  
SP M 

12-11-0-7 
SP m~ 

12-114-8 
SP 2 0 H  

12-11-0-9 
5 A S P  20 

12-11-0-8-2 
SP m 

12-11-0-8-3 
SP m 

12-11-0-84 
SP 20 

12-11-0-8-5 
SP m 

12-11-0-8-6 
SP m 

12-114-8-7 
SP M 

E 
12-5 
E 45 

F 
12-6 
F 46 

G 
12-7 

4 7 ~  

H 
12-8 

4 8 0  

I 
12-9 
1 49 

124-9-8-2 
SP 20 

12-0-9-8-3 
SP 20 

2 
12-0-9-84 
SP 20 

12-0-9-8-5 
SP 20 

Y 
12-0-9-8-6 
SP 20 

12-0-9-8-7 
SP 20 

N 
11-5 
N 4E 

0 
11-8 
0 4F 

P 
11-7 

50 

Q 
11-8 

5 1 Y  

R 
11-9 
R 52 

12-11-9-8-2 
SP 

12-11-9-8-3 
SP 

12-11-9-8-4 
SP 20 

12-11-9-8-5 
SP 

12-11-9-8-6 
SP 20 

12-11-9-8-7 
SP 20 

V 
0-5 
V 56 

W 
0-6 
W 57 

X 
0-7 
x 58 
Y 
0-8 

5 9 8  
Z 
0-9 
Z 5A 

11-0-9-8-2 
~ S P  

11-0-9-8-3 
m S P  

rl 
11-0-9-84 
SP 20 

11-0-9-8-5 
M S P  

11-0-9-8-6 
SP 20 

11-0-9-8-7 
SP 20 

5 
5 

5 35 

6 
6 

6 36 

7 
7 

7 37 

8 
8 

38 

9 
9 

9 39 
I ILVM) 
12-11-0-94-2 

2 0 9  m 

12-11-0-9-8-3 
2 0 9  20 

12-11-0-9-84 
SP 20 

12-1149-8-5 
m S P  m 

12-11-0-94-6 
SP 20 

€ 0  
12 -1149-8 -7  
SP 20 



TABLE A-11. AMERICAN NATIONAL STANDARD CODE FOR INFORMATION INTERCHANGE (ASCII) WITH 026 PUNCHED 
CARD CODES AND EBCDIC TRANSLATION (BATCH OUTPUT DEVICES, TERMINAL CLASSES 9 ,  14, 16, AND 17) 

(HASP, HPRE, 2780, AND 3780) 

b8 
ASCII b7 

B i t  
b6 
b5 

0 
0 

1 
0 

0 
1 
0 

1 

CDC Character 026 o r  EBCDIC Card Code 

EBCDIC Character EBCDIC Code (Hexadecimal) 

5 

P 
11-7 
P D7 

Q 
11-8 
Q D8 

R 
11-9 
R D9 

S 
0-2 
S E2 

T 
0-3 
T E3 

U 
0-4 
U E4 

V 
0-5 
V E5 

W 
0-6 
W E6 

0 
0 

1 
1 

b4 b3 b2 b l  

0 0 0 0  

0 0 0 1  

0 0 1 0  

0 0 1 1  

0 1 0 0  

0 1 0 1  

0 1 1 0  

0 1 1 1  

LEGEND : 

0 
1 
0 

0 

3 

0 
0 

0 FO 

1 
1 

1 F1 

2 
2 

2 F2 

3 
3 

3 F3 

4 
4 

4 F4 

5 
5 

5 F5 

6 
6 

6 F6 

7 
7 

7 F7 

b8 ASCII 
B i t  E l  

5 

4 

< - 
8-5 
' 7D 

A 
12-1 
A C1 

B 
12-2 
B C2 

C 
12-3 
C C3 

D 
12-4 
D C4 

E 
12-5 
E C5 

F 
12-6 
F C6 

G 
12-7 
G C7 

Row 

0 

1 

2 

3 

4 

5 

6 

7 

0 
0 

1 
0 

SP 
no punch 
SP 40 

! 
12-8-7 
! 4F 

# 
8-4 
@ 7C 

- - - 
0-8-6 
> 6E 

$ 
11-8-3 
$ 5B 

% 
8-6 
= 7E 

A 
0-8-7 
? 6F 

t 
0-8-5 
) 5D 

b4 b3 b2 bl 3 

8 
8 

8 F8 

9 
9 

9 F9 

8-2 
: 7A 

12-8-7 
4 4F 

< 
12-0 
{ CO 

- - 
8-3 
# 7B 

> 
11-8-7 
i 5F 

4 
11-8-6 
; 5E 

1 0 0 0  

1 0 0 1  

1 0 1 0  

1 0 1 1  

1 1 0 0  

1 1 0 1  

1 1 1 0  

1 1  1 1  

0 
0 

1 
1 

4 

H 
12-8 
H C8 

I 
12-9 
I C9 

J 
11-1 
J D l  

K 
11-2 
K D2 

L 
11-3 
L D3 

M 
11-4 
M D4 

N 
11-5 
N D5 

0 
11-6 
0 D6 

8 

9 

10 

(A) 

11 

(B) 

12 

( c )  

13 

(D) 

14 

(E) 

15 

(F) 

5 

X 
0-7 
X E7 

Y 
0-8 
Y E8 

Z 
0-9 
Z E9 

[ 
8-7 
" 7F 

- > 
12-8-5 
( 4D 

1 
0-8-2 
\ EO 

1 

12-8-6 
+ 4E 

+ 
0-8-5 

- 6D 

0 
1 
0 

0 

( 
0-8-4 
% 6C 

) 
12-8-4 
< 4C 

* 
11-8-4 
* 5C 

+ 
12 
6 50 

I 

0-8-3 
, 6B 

- 
11 
- 60 

12-8-3 
4B 

1 
0- 1 
1 61 

0 
1 
0 

1 



TABLE A-12. CHARACTER CODE TRANSLATIONS, CONSOLES IN TERMINAL CLASSES 1, 2, AND 5 THROUGH 8 
(M33, 713, 751, H2000, T4014, AND M40) I 

O c t a l  
~ o d e t t t  

000 
003 
00 5 
006 
01 1 
012 
014 
017 
02 1 
022 
024 
027 
030 
033 
035 
036 
04 1 
042 
044 
047 
050 
053 
055 
056 
060 
063 
065 
066 
07 1 
07 2 
074 
077 
101 
102 
104 
107 
110 
113 
115 
116 
120 
123 
125 
126 
131 
132 
134 
137 
140 
143 
145 
146 
151 
152 
154 
157 
161 
162 

(Transparent  Mode Use) 

Control  ~ h a r a c t e r f t  

ETX o r  8 c 
wL 

ENQ o r  WRU o r  8 ACK o r  RU o r  F 
HT o r  @ 
LF o r  NL o r  4 o r  @ 
FF o r  FORM o r  @ 
SI o r  @ 
DC1 o r  X-ON o r  8 DC2 o r  TAPE o r  R 
DC4 o r  TAPE o r  
ETB o r  @ 

Octa l  
code? 

000 
003 
005 
006 
01 1 
012 
014 
01 7 
02 1 
022 
024 
027 
030 
033 
035 
036 
04 1 
042 
044 
047 
050 
053 
055 
056 
060 
063 
06 5 
066 
07 1 
072 
074 
077 
101 
102 
104 
107 
110 
113 
115 
116 
120 
123 
125 
126 
131 
132 
134 
137 
140 
143 
145 
146 
151 
152 
154 
157 
161 
162 

Terminal ASCII 

ASC I1 
Graphic 

A 

> 

! 

$ 

( 
+ 
- 

b 
3 
5 
6 
9 

2 
? 
A 
B 
D 
G 
H 
K 
M 
N 
P 
S  
U 
V 
Y 
Z 
\ 
- o r  + 

c 
e  
f  
i 

ii 
1 
o 
9  
r 

Network ASCII 

ASCII 
Graphic 

! 
11 

$ 

( 
+ 
- 

0 
3 
5 
6 
9 

i 
? 
A 
B 
D 
G 
H 
K 
M 
N 
P 
S 
U 
V 
Y 
Z 
\ 
- 
c 
e  
f  
i 

j 
1 
o 
9  
r  

(Normalized Mode) 

Control  Character  

nu1 1 
end of t e x t  
enquiry  
p o s i t i v e  acknowledgment 
h o r i z o n t a l  t a b u l a t e  
l i n e f e e d  
form£ eed 
s h i f t  i n  
dev ice  c o n t r o l  1 
dev ice  c o n t r o l  2 
dev ice  c o n t r o l  4 
end t r ansmis s ion  b lock 
cance l  
escape  
group s e p a r a t o r  
record  s e p a r a t o r  



I 
TABLE A-12. CHARACTER CODE TRANSLATIONS, CONSOLES I N  TERMINAL CLASSES 1, 2 ,  AND 5 THROUGH 8 (Contd) 

(M33, 713,  751, H2000, T4014, AND M40) 
v' 

Octal 
code7 

164 
167 
170 
173 
174 
175 
176 
201 
202 
204 
207 
210 
213 
215 
216 
2 20 
223 
225 
226 
231 
232 
234 
237 
2 40 

243 
245 
246 
251 
252 
254 
257 
261 
262 
2 64 
267 
270 
273 
275 
276 
300 
303 
305 
30 6 
311 
312 
314 
317 
321 
322 
324 
327 
3 30 
333 
335 
336 
341 

Octal 
~ o d e t t t  

164 
167 
170 
173 
174 
175 
176 
00  1 
002 
004 
007 
010 
013 
015 
016 
020 
023 
025 
026 
03  1 
032 
034 
037 
040 

043 
045 
046 
05 1 
052 
054 
057 
06 1 
062 
064 
06 7 
070 
07 3 
075 
076 
100 
103 
105 
106 
11 1 
112 
114 
117 
121 
122 
124 
127 
130 
133 
135 
136 
141 

Terminal ASCII 

ASCII 
Graphic 

t 
w 
x 
{ 
I or  or I 
1 
N or  1 

4 

SPACE 
or 
blank 
I 
X 
6 
1 * 
* 
/ 
1 
2 
4 
7 
8 
, - 
> 
@ 
C 
E 
F 
I 
J 
L 
0 
Q 
R 
T 
W 
X 

1 
A or 7 
a 

(Transparent Mode Use) 

Control c h a r a c t e r t t  

BS or O- or  @ 
VT or  @ 
CR or  RETURN o r  @ 

0 SO or N 
DLE or  P 
DC3 o r  X-OFF or  @ 
NAK or + or  @) 
SYN or  LINE CLEAR o r  @ 
EM or  RESET or  @ 
SUB or  ? or @ 
FS or  \ 
us 0. 8 

Network ASCII 

ASCII 
Graphic 

t 
w 
x 
I 
I I 

1 - 

space 

# 
X 
6 
) * 

1 
i 
2 
4 
7 
8 
, - 
> 
@ 
C 
E 
F 
I 
J 
L 
0 
Q 
R 
T 
W 
X 
[ 
1 
A 
a 

(Normalized Mode) 

Control Character 

s t a r t  of header 
s t a r t  of t e x t  
end of transmission 
b e l l  
backspace 
v e r t i c a l  t abu la te  
ca r r iage  re tu rn  
s h i f t  out 
da ta  l i n k  escape 
device control  3 
negative acknowledgment 
synchronous i d l e  
end of medium 
s u b s t i t u t e  
f i l e  separa tor  
u n i t  separator  



TABLE A-12. CHARACTER CODE TRANSLATIONS, CONSOLES IN TERMINAL CLASSES 1, 2 ,  AND 5 THROUGH 8 (Contd)  
(M33, 713,  751,  H2000, T4014, AND M40) I 

I Termina l  ASCII ( T r a n s p a r e n t  Mode Use) 

t ~ h o w n  w i t h  even  p a r i t y ,  which is  t h e  d e f a u l t  f o r  t h e s e  t e r m i n a l  c l a s s e s  ( u n l e s s  PA=N, a n  a p p l i c a t i o n  
program r e c e i v e s  t h e  same code a s  i n  normal ized  mode). 

t t ~  c i r c l e  around a c h a r a c t e r  i n d i c a t e s  t h a t  t h e  c h a r a c t e r  key is p r e s s e d  i n  c o n j u n c t i o n  w i t h  a CTL, CTRL, 
CNTRL, o r  CONTROL key  t o  g e n e r a t e  t h e  code.  

t t t ~ h o w n  w i t h  z e r o  p a r i t y  ( e i g h t h  o r  uppermost b i t  is a lways  z e r o ) .  
1 

Network ASCII (Normalized Mode) 

O c t a l  
c o d e t t t  

142 
144 
147 
150 
153 
155 
156 
160 
163 
165 
166 
171 
172 
177 

C o n t r o l  ~ h a r a c t e r f t  

DEL o r  RUBOUT 

O c t a l  
~ o d e t  

342 
3 44 
347 
3 50 
353 
355 
356 
3 60 
363 
365 
366 
37 1 
37 2 
377 

ASC 11 
G r a p h i c  

b 
d 
g 
h 
k 
m 
n 
P 
s 
u 
v 
Y 
z 
rn 

ASCII 
Graphic  

b 
d 
g 
h 
k 
m 
n 
P 
s 
u 
v 
Y 
z 

C o n t r o l  C h a r a c t e r  

d e l e t e  



I 
TABLE A-13. CHARACTER CODE TRANSLATIONS, ASCII TERMINAL CLASSES 10 AND 15 

(200UT AND 734) 

Octal  
cod e t t  

040 

043 

045 

046 

05 1 

052 

054 

057 

06 1 

062 

064 

067 

070 

07 3 

075 

07 6 

100 

103 

105 

106 

111 

112 

114 

11 7 

121 

122 

124 

127 

130 

133 

135 

136 

24 1 

242 

244 

247 

250 

Graphic 

space 

# 

X 

6 

) 

* 
9 

1 
1 

2 

4 

7 

8 

s 

= 

> 
@ 

C 

E 

F 

I 

J 

L 

0 

Q 
R 

T 

W 

X 

I 

1 

A 

! 

$ 

( 

Network ASCII (Normalized Mode) Terminal 

Octal  

, 

Input  o r  Output 

040 

04 3 

045 

04 6 

05 1 

052 

054 

057 

06 1 

062 

064 

067 

070 

073 

07 5 

076 

1 00 

103 

105 

106 

11 1 

112 

114 

117 

121 

122 

124 

127 

130 

133 

135 

136 

04 1 

042 

044 

04 7 

050 

ASCII? 

029 
Card Code 

no punch 

8- 3 

0-8-4 

12 

11 -8-5 

1 1-8-4 

0-8-3 

0- 1 

1 

2 

4 

7 

8 

11 -8-6 

8-6 

0-8-6 

8-4 

12-3 

12-5 

12-6 

12-9 

11-1 

11-3 

11-6 

11-8 

11-9 

0-3 

0-6 

0-7 

12-0 o r  
12-8-2 

11-0 o r  
11 -8-2 

11-8-7 

12-8-7 

8- 7 

11 -8-3 

8-5 

12-8-5 

Keyboard 
P r i n t e r  

, 

ASCII 

blank 

# 

X 

6 

) 

* 
9 

1 
1 

2 

4 

7 

8 

B 

a 

> 
@ 

C 

E 

F 

I 

J 

L 

0 

Q 
R 

T 

W 

X 

I 

1 

A 

! 
11 

$ 

( 

~ o d e t t t  

Console Output Only 

140 

143 

145 

146 

151 

152 

154 

157 

161 

162 

164 

167 

170 

173 

175 

176 

026 
Card Code 

no punch 

0-8-6 

8-6 

0-8-7 

12-8-4 

11-8-4 

0-8-3 

0- 1 

1 

2 

4 

7 

8 

12-8-7 

8-3 

11 -8-7 

11-8-5 

12-3 

12-5 

12-6 

12-9 

11-1 

11-3 

11-6 

11-8 

11-9 

0- 3 

0-6 

0-7 

12-0 o r  
12-8-3 

11-0 o r  
11-8-2 

12-8-6 

0-8-2 

8-4 

11 -8-3 

8-7 

0-8-4 

o r  
Graphic 

CDC 

blank 

X 

1 
* 
s 

1 
1 

2 

4 

7 

8 

I 

a 

> 
- < 
C 

E 

F 

I 

3 

L 

0 

Q 
R 

T 

W 

X 

[ 

1 

7 

# 

$ 

( 



TABLE A-13. CHARACTER CODE TRANSLATIONS, ASCII TERMINAL CLASSES 10 AND 15 (Contd) 
(200UT AND 734) I 

equ iva l en t  normalized mode t r a n s l a t i o n s .  

t t ~ h o w n  wi th  odd p a r i t y ,  t h e  only p o s s i b l e  p a r i t y  s e l e c t i o n  f o r  t h e s e  t e rmina l  c l a s s e s .  

t t t ~ h o w n  wi th  ze ro  p a r i t y  ( e i g h t h  o r  uppermost b i t  i s  always z e r o ) .  During o u t p u t ,  codes 000 through 
0378 a r e  conver ted  t o  code 0408 (b l ank ) .  Codes f o r  lowercase ASCII c h a r a c t e r s  s e n t  t o  t h e  console  
a r e  converted t o  t h e  codes f o r  t he  equ iva l en t  uppercase c h a r a c t e r s  suppor ted  by t h e  t e r m i n a l ,  a s  shown; 
codes f o r  t hese  lowercase c h a r a c t e r s  cannot be s e n t  t o  ba tch  dev ices  wi thout  caus ing e r r o r s .  

026 
Card Code 

12 

11 

12-8-3 

0 

3 

5 

6 

9 

8-2 

8-5 

1 1-8-6 

12-1 

12-2 

12-4 

12-7 

12-8 

11-2 

11-4 

11-5 

11-7 

0-2 

0-4 

0-5 

0-8 

0-9 

12-8-5 

0-8-5 

l i s t e d .  These 

Graphic 

+ 
- 

0 

3 

5 

6 

9 

< 
? 

A 

B 

D 

G 

H 

K  

M 

N 

P  

S  

U 

V 

Y 

Z 

\ 

- 

no 

A S C I I ~  

029 
Card Code 

12-8-6 

11 

12-8-3 

0 

3 

5 

6 

9 

8-2 

12-8-4 

0-8-7 

12-1 

12-2 

12-4 

12-7 

12-8 

11-2 

11-4 

11-5 

11-7 

0-2 

0-4 

0-5 

0-8 

0-9 

0-8-2 

0-8-5 

codes a r e  no t  

Oc ta l  
code?? 

253 

255 

256 

2 60 

263 

265 

266 

271 

272 

274 

277 

30 1 

302 

304 

307 

310 

313 

315 

316 

320 

323 

325 

326 

33 1 

332 

334 

337 

t ~ s c a p e  

Network ASCII (Normalized Mode) 

Oc ta l  

, 

Inpu t  o r  Output 

053 

055 

056 

060 

063 

065 

066 

07 1 

072 

074 

077 

10 1 

102 

104 

107 

110 

113 

115 

116 

120 

123 

125 

126 

131 

132 

134 

135 

a r e  not t r e a t e d  a s  

~ o d e t t t  

Console Output Only 

141 

142 

144 

147 

150 

153 

155 

156 

160 

163 

165 

166 

171 

172 

174 

177 

network d a t a  and have 

Terminal 

Keyboard o r  
P r i n t e r  

ASCII 

+ 
- 

0 

3 

5 

6 

9 

< 
? 

A 

B 

D 

G 

H 

K 

M 

N 

P 

S  

U 

V 

Y 

Z 

\ 

- 

codes and 

Graphic 

CDC 

+ 
- 

0 

3 

5 

6 

9 

< 
4 
A 

B 

D 

G 

H 

K 

M 

N 

P  

S  

U 

V 

Y 

Z 

> - 
P 

c o n t r o l  



TABLE A-14. CHARACTER CODE TRANSLATIONS, BCD TERMINAT., CLASSES 10 AND 15 
(200UT AND 734) 

O c t a l  
c o d e t t  

020 

040 

043 

04 5 

046 

05 1 

052 

054 

057 

06 1 

062 

064 

067 

070 

07 3 

07 5 

103 

105 

106 

111 

112 

114 

117 

121 

122 

124 

127 

130 

133 

135 

136 

241 

242 

244 

247 

2 50 

253 

Graphic  

- 
L 

N 

0 

R 

! 

* 
> 
A 

B 

D 

G 

H 

\ 
3 

5 

6 

9 

0 
I ,  

[ 

1 
S 

U 

X 

Y 

- 
1/ 

J 

K 

M 

P 

Q 

$ 

Network ASCII (Normalized Mode) Terminal  

O c t a l  

I npu t  o r  Output 

072 

055 

114 

116 

117 

122 

04 1 

052 

076 

101 

102 

104 

107 

108 

056 

134 

063 

065 

066 

07 1 

060 

042 

133 

057 

123 

125 

130 

131 

054 

137 

04 3 

112 

113 

115 

120 

121 

044 

E x t e r n a l  B C D ~  

029 
Card Code 

8- 2 

11 

11-3 

11-5 

11-6 

11-9 

12-8-7 

11-8-4 

0-8-6 

12-1 

12-2 

12-4 

12-7 

12-8 

12-8-3 

12-0 

3 

5 

6 

9 

0 

8-5 o r  
8-7 

8-4 

0-1 

0- 2 

0-4 

0-7 

0-8 

0-8-3 

0-8-5 

8- 3 

11-1 

11-2 

11-4 

11-7 

11-8 

11-8-3 

Keyboard 
P r i n t e r  

ASCII 

- 

L 

N 

0 

R 

! 

* 
> 
A 

B 

D 

G 

H 

3 

5 

6 

9 

0 

1 
/ 
S 

U 

X 

Y 

- 
C 

J 

K 

M 

P 

Q 

$ 

~ o d e t t t  

Console Output Only 

154 

156 

157 

162 

141 

142 

144 

147 

148 

174 

173 

163 

165 

170 

171 

177 

152 

153 

155 

160 

161 

026 
Card Code 

8-2 

11 

11-3 

11-5 

11-6 

11-9 

11-0 

11-8-4 

11 -8-7 

12-1 

12-2 

12-4 

12-7 

12-8 

12-8-3 

12-8-5 

3 

5 

6 

9 

0 

8-4 

8-7 

0- 1 

0-2 

0-4 

0-7 

0-8 

0-8-3 

0-8-5 

0-8-6 

11-1 

11-2 

11-4 

11-7 

11 -8 

11-8-3 

o r  
Graphic 

CDC 

- 
L 

N 

0 

R 

V 

* 
> 
A 

B 

D 

G 

H 

3 

5 

6 

9 

0 
- - 

[ 

1 
S 

U 

X 

Y 

9 

r' 
- - - 

J 

K 

M 

P 

Q 
$ 



TABLE A-14. CHARACTER CODE TRANSLATIONS, BCD TERMINAL CLASSES 10 AND 15 (Contd) 
(200UT AND 734) 

Oc ta l  
c o d e t t  

255 

256 

263 

265 

2 66 

27 1 

272 

274 

277 

30 1 

302 

304 

307 

310 

313 

315 

316 

320 

323 

325 

326 

331 

332 

334 

337 

320 

t ~ s c a p e  
equ iva l en t  normalized mode t r a n s l a t i o n s .  

??shown wi th  odd p a r i t y ,  t h e  only  p o s s i b l e  p a r i t y  s e l e c t i o n  f o r  t h e s e  t e rmina l  c l a s s e s .  

t t t ~ h o w n  wi th  ze ro  p a r i t y  ( e i g h t h  o r  uppermost b i t  i s  always z e r o ) .  During o u t p u t ,  codes 000 through 
0378 a r e  conver ted  t o  code 3208 (b l ank ) .  Codes f o r  lowercase ASCII c h a r a c t e r s  s e n t  t o  t he  conso le  
a r e  converted t o  the  codes f o r  t he  equ iva l en t  uppercase c h a r a c t e r s  suppor ted  by t h e  t e r m i n a l ,  a s  shown; 
codes f o r  t hese  lowercase c h a r a c t e r s  cannot be s e n t  t o  ba t ch  dev ices  wi thout  caus ing e r r o r s .  

§input and ou tpu t  of t h i s  symbol i s  not  p o s s i b l e  on some t e rmina l s .  BCD t r ansmis s ion  convent ions  suppor t  
t h e  rubout symbol m a s  an i n t e r n a l  t e rmina l  memory p a r i t y  e r r o r  i n d i c a t o r  i n s t ead .  The ASCII codes 
1368 and 1768 a r e  output  a s  a  blank. 

Graphic 

? 

C 

E  

F 

I 

< 
) 

1 

2 

4 

7 

8 
- - 
@ 

X 

space 

T  

V 

W 

Z 

1 

( 

6 

A §  

no 

Network ASCII (Normalized Mode) 

Oc ta l  

Inpu t  o r  Output 

047 

077 

103 

105 

106 

111 

074 

05 1 

073 

06 1 

062 

064 

067 

070 

075 

100 

045 

040 

124 

126 

127 

132 

135 

050 

046 

a r e  not  t r e a t e d  a s  

Terminal 

Keyboard o r  

E x t e r n a l  B C D ~  

029 
Card Code 

12 

12-8-7 

12-3 

12-5 

12-6 

12-9 

12-8-4 

11-8-5 

11-8-6 

1 

2 

4 

7 

8 

8-6 

11-8-7 

0-8-4 

no punch 

0-3 

0- 5 

0-6 

0-9 

0-8-2 

12-8-5 

0-8-7 

none 

codes a r e  not  

~ o d e t t t  

Console Output Only 

143 

145 

146 

151 

140 

164 

166 

167 

172 

175 

136,  
176 

network d a t a  and have 

P r i n t e r  

ASCII 

? 

C 

E  

F 

I 

< 
) 

1 

2 

4 

7 

8 
- - 
@ 

% 

blank 

T 

V 

W 

Z 

1 
( 

6 

A o r  
b lank 

codes 

026 
Card Code 

11-8-5 

11-8-6 

12-3 

12-5 

12-6 

12-9 

12-0 

12-8-4 

12-8-7 

1 

2 

4 

7 

8 

8- 3 

8- 5 

8-6 

no punch 

0-3 

0-5 

0-6 

0-9 

0-8-2 

0-8-4 

0-8-7 

none 

l i s t e d .  These 

Graphic 

CDC 

t 
4 
C 

E  

F 

I 

< 
) 

1 

2 

4 

7 

8 
- - 

< - 
% 

blank 

T 

V 

W 

Z 

1 
( 

A 

i o r  
o r  

none 

and c o n t r o l  



TABLE A-15. CHARACTER CODE TRANSLATIONS, CONSOLES IN TERMINAL CLASSES 11, 12, AND 13 

I (711, 714, AND 714X) 



TABLE A-15. CHARACTER CODE TRANSLATIONS, CONSOLES I N  TERMINAL CLASSES 11, 12, AND 13 (Contd) 
(711, 714, AND 714X) I 

Octal  
~ o d e t  

163 
165 
166 
171 
172 
177 
2 00 
203 
205 
206 
21 1 
212 

214 
217 
22 1 
222 
223 
2 24 
227 
230 
233 
235 
236 
241 
242 
244 
247 
2 50 
253 
255 
256 
2 60 
263 
265 
266 
271 
272 
2 74 
277 
301 
302 
304 
30 7 
310 
313 
315 
316 
320 
323 
325 
326 
331 
332 
3 34 
337 
340 
343 

Oc ta l  
~ o d e t t t  

163 
165 
166 
171 
172 
177 
000 
003 
00 5 
006 
01 1 
012 

014 
017 
02 1 
022 
023 
024 
02 7 
030 
033 
035 
03 6 
04 1 
042 
044 
047 
050 
053 
055 
056 
060 
063 
065 
066 
07 1 
072 
074 
07 7 
101 
102 
104 
107 
110 
113 
115 
116 
120 
123 
125 
126 
131 
132 
134 
137 
140 
143 

Terminal ASCII 

ASCII 
Graphic 

s 
u  
v  
Y 
z 

! 
I, 

$ 

( 
+ - 
i 
3 
5 
6 
9 

i 
? 
A 
B 
D 
G 
H 
K 
M 
N 
P 
S  
U 
V 
Y 
Z 
\ 

o r  + 
T 

c 

(Transparent  Mode Use) 

Control  ~ h a r a c  t e r t t  

$ :: r 
ETX o r  C o r  SEND 
ENQ o r  WRU o r  8 ACK o r  RU o r  F 
HT o r  @ 
LF o r  NL o r  4 o r  @ 

o r  NEW LINE 
FF o r  FORM o r  @ 
S I  o r  @ 
DC1 o r  X-ON o r  Q 

% DC2 o r  TAPE o r  R 
DC3 o r  X-OFF o r  S  
DC4 o r  TAPE o r  T 
ETB o r  @ 

ESC o r  ESCAPE o r  

Network ASCII 

ASCII 
Graphic 

s 
u  
v  
Y 
z 

! 
II 

$ 

( + - 
6 
3 
5 
6 
9 

i 
? 
A 
B 
D 
G 
H 
K 
M 
N 
P 
S 
U 
V 
Y 
Z 
\ 
- 
c 

(Normalized Mode) 

Control Character  

d e l e t e  
nu1 1 
end of t e x t  
enquiry  
p o s i t i v e  acknowledgment 
h o r i z o n t a l  t a b u l a t e  
l i n e f  eed 

f  o  rmf eed 
s h i f t  i n  
dev ice  c o n t r o l  I 
dev ice  c o n t r o l  2 
device  c o n t r o l  3 
dev ice  c o n t r o l  4 
end t r ansmiss ion  block 
cance l  
escape 
group s e p a r a t o r  
record s e p a r a t o r  



TABLE A-15. CHARACTER CODE TRANSLATIONS, CONSOLES I N  TERMINAL CLASSES 11, 12, AND 13 (Contd) 

I (711, 714, AND 714X) 

I Terminal ASCII (Transparent Mode Use) 

tshown with odd p a r i t y ,  which i s  the defau l t  f o r  these terminal c lasses  (unless  PAEN, an appl ica t ion  
program receives the same code a s  i n  normalized mode). 

t t ~  c i r c l e  around a character  indicates  t h a t  the character  key i s  pressed i n  conjunction with a CTL, CTRL, 
CNTRL, or CONTROL key t o  generate the code. 

tttshown with zero par i ty  (eighth or  uppermost b i t  is always zero). 

1 

Network ASCII (Normalized Mode) 

Control ~ h a r a c t e r t t  
Octal 
cod e t  

345 
346 
35 1 
352 
3 54 
357 
36 1 
362 
364 
367 
3 70 
373 
374 
375 
376 

Octal 
~ o d e t t t  

145 
146 
151 
152 
154 
157 
161 
162 
164 
167 
170 
173 
174 
175 
176 

ASCII 
Graphic 

e 
f 
i 
j 
1 
o 
9 
r 
t 
w 
x 
I 
! or ? or  I 
1 
I. or  1 

ASCII 
Graphic 

e 
f 
i 
j 
1 
o 
q 
r 
t 
w 
x 
{ 
, I 

1 ." 

Control Character 



TABLE A-16. ASCII CHARACTER CODE TRANSLATIONS, EBCD CONSOLES I N  TERMINAL CLASS 4 
(2741) 

O c t a l  
c o d e t t t  

040 
137 o r  055 
140 o r  100 
053 o r  046 
052 o r  070 
121 o r  161 
131 o r  171 
110 o r  150 
072 o r  064 
115 o r  155 
125or165 
104 o r  144 
02 1 
000 
000 
023 
074 o r  062 
113or153 
123 o r  163 
102 o r  142 
051 o r  060 
000 
000 
000 
041 o r  066 
117or157 
127 o r  167 
106 o r  146 
017 
010 
027 
016 
075 o r  061 
112or152 
077 o r  057 
101 o r  141 
050 o r  071 
122 o r  162 
132 o r  172 
1 1 1  o r  151 
045 o r  065 
116 o r  156 
126or166 
105 o r  145 
000 
015 
012 
006 
073 o r  063 
114 o r  154 
124 o r  164 
103 o r  143 
042 o r  043 
041 o r  044 
174 o r  054 
136 o r  056 

( T r a n s p a r e n t  Mode Use) 

C o n t r o l  C h a r a c t e r  

PN o r  PUNCH ON 
RES o r  RESTORE 
BY o r  BYPASS 
PF o r  PUNCH OFF 

undef ined  
u n d e f i n e d  
undef ined  

UCS o r  UPPERCASE 
BS o r  BACKSPACE 
EOB 
LCS o r  LOWERCASE 

RO o r  READER STOP 
NL o r  CR o r  RETURN 
LF o r  LINE FEED 
HT o r  TAB 

O c t a l  
Cadet 

000 
00 1 
002 
003 
004 
00 5 
006 
007 
010 
011 
012 
013 
014 
015 
016 
01 7 
020 
02 1 
022 
023 
024 
025 
026 
027 
030 
03 1 
032 
033 
034 
035 
036 
037 
040 
04 1 
042 
043 
044 
045 
046 
047 
050 
05 1 
052 
053 
0 54 
055 
056 
057 
060 
06 1 
062 
063 
064 
065 
066 
067 

Termina l  EBCD 

EBCD 
Graphictt 

s p a c e  
o r  - 

7 o r  @ 
+ o r  6 
* o r  8 
Q o r  s 
Y o r  y 
H  o r  h  
: o r  4 

M o r  m  
U o r  u  
D  o r  d  

< o r  2 
K o r  k  
S  o r  s 
B  o r  b 
) o r  0 

' o r  6 
0 o r  o  
W o r  w 
F o r  f 

= o r  1 
J o r  j 
? o r  / 
A  o r  a  
( o r  9 
R  o r  r  
Z o r  z  
I o r  i 
% o r  5 
N o r  n  
V o r  v  
E  o r  e  

; o r  3 
L  o r  1 
T  o r  t 
C  o r  c  
" o r  # 
! o r  $ 
I o r  . 
l o r  . 

Network ASCII 

ASCII 
G r a p h i c  

s p a c e  
- o r  - 
' o r  @ 
+ o r  6 
* o r  8 
Q o r  q 
Y  o r  y 
H  o r  h  
: o r  4 

M o r  m  
U o r u  
D o r  d  

< o r  2 
K o r k  
S  o r  s 
B  o r  b 
) o r  0 

' o r  6 
O o r o  
W o r  w 
F o r  f  

= o r  1 
J o r j  
? o r  / 
A  o r  a  
( o r  9 
R  o r  r  
Z o r  z  
I o r  i 
% o r  5 
N o r  n  
V o r v  
E  o r  e  

; o r  3 
L  o r  1 
T  o r  t 
C  o r  c  
" o r  W 
! o r  $ 
I o r  , 
* o r  . 

(Normalized Mode) 

C o n t r o l  C h a r a c t e r  

d e v i c e  c o n t r o l  1 ( t a p e  o n )  
nu1 1 
n u l l  
d e v i c e  c o n t r o l  3 ( t a p e  o f f )  

n u l l  
n u l l  
nu1 1 

s h i f t  i n 5  
backspace  
end t r a n s m i s s i o n  b lock5  
s h i f t  o u t s  

n u l l  
c a r r i a g e  r e t u r n  
1 i n e f  eed  
h o r i z o n t a l  t a b u l a t e  



TABLE A-16. ASCII CHARACTER CODE TRANSLATIONS, EBCD CONSOLES I N  TERMINAL CLASS 4 (Contd) 
(2741) 

Oc t a l  
Cadet 

070 
07 1 
072 
073 
074 
075 
076 
077 
100 
101 
102 
103 
104 
105 
106 
107 
110 
111 
112 
113 
114 
115 
116 
117 
120 
121 
122 
123 
124 
125 
126 
127 
130 
131 
132 
133 
134 
135 
136 
137 
140 
141 
142 
143 
144 
145 
146 
147 
150 
151 
152 
153 
154 
155 
156 
157 

O c t a l  
c o d e m  

076 o r  067 
1 2 0 o r 1 6 0  
1 3 0 o r 1 7 0  
107 o r  147 
004 
000 
001 
177 
040 
137 o r  055 
140 o r  100 
053 o r  046 
052 o r  070 
121 o r  161 
131 o r  171 
110 o r  150 
072 o r  064 
115 o r  155 
125 o r  165 
104 o r  144 
021 
00 0 
000 
023 
074 o r  062 
113 o r  153 
123 o r  163 
102 o r  142 
051 o r  060 
000 
000 
000 
041 o r  066 
117 o r  157 
127 o r  167 
106 o r  146 
017 
010 
027 
016 
075 o r  061 
112 o r  152 
077 o r  057 
101 o r  141 
050 o r  071 
122 o r  162 
1 3 2 o r 1 7 2  
111 o r  151 
045 o r  065 
1 1 6 0 1 - 1 5 6  
1 2 6 o r 1 6 6  
105 o r  145 
000 
015 
012 
00 6 

Terminal  EBCD 

EBCD 
Graphictt 

> o r  7 
P o r  p 
X o r  x 
G o r  g 

space  

- o r  - 
6 o r  @ 
+ o r  6 
* o r  8 
Q o r  q 
Y o r  y 
H o r  h 
: o r  4 

M o r  m 
U o r  u 
D o r  d 

< o r  2 
K o r  k 
S o r  s 
B o r  b 
) o r  0 

' o r  6 
0 o r  o 
W o r  w 
F o r  f 

= o r  1 
J o r  j 
? o r  / 
A o r  a 
( o r  9 
R o r  r 
Z o r  z 
I o r  i 
% o r  5 
N o r  n 
V o r  v 
E o r  e 

(T ranspa ren t  Mode Use) 

Con t ro l  Cha rac t e r  

EOT 
IL o r  IDLE o r  NULL 
PRE o r  PREFIX 
DE L 

PN o r  PUNCH ON 
RES o r  RESTORE 
BY o r  BYPASS 
PF o r  PUNCH OFF 

undef ined  
undef ined  
undef ined  

UCS o r  UPPERCASE 
BS o r  BACKSPACE 
EOB 
LCS o r  LOWERCASE 

RO o r  READER STOP 
NL o r  CR o r  RETURN 
LF o r  LINE FEED 
HT o r  TAB 

Network ASCII 

ASCII 
Graphic  

> o r  7 
P o r p  
X o r x  
G o r  g 

space  
- o r  - 
' o r  @ 
+ o r  & 
* o r  8 
Q o r  q 
Y o r  y 
H o r  h 
: o r  4 

M o r  m 
U o r  u 
D o r  d 

< o r  2 
K o r  k 
S o r  s 
B o r  b 
) o r  0 

' o r  6 
0 o r  o 
W o r  w 
F o r  f 

= o r  1 
J o r  j 
? o r  / 
A o r  a 
( o r  9 
R o r  r 
Z o r z  
I o r  i 
% o r  5 
N o r n  
V o r v  
E o r  e 

(Normalized Mode) 

Con t ro l  C h a r a c t e r  

end of t r an smi s s ion§  
nu1 1 
s t a r t  of header5  
d e l e t e  

d e v i c e  c o n t r o l  1 ( t a p e  on )  
nu1 1 
n u l l  
d e v i c e  c o n t r o l  3 ( t a p e  o f f )  

nu1 1 
n u l l  
nu1 1 

s h i f t  i n §  
backspace  
end t r a n s m i s s i o n  b lock5 
s h i f t  o u t s  

n u l l  
c a r r i a g e  r e t u r n  
l i n e f  eed 
h o r i z o n t a l  t a b u l a t e  



TABLE A-16. ASCII CHARACTER CODE TRANSLATIONS, EBCD CONSOLES I N  TERMINAL CLASS 4 (Contd) 
(2741) 

a p p l i c a t i o n  program rece ives  t h e  same code a s  i n  normalized mode.) 

t t ~ a c h  input  l i n e  i s  assumed t o  begin i n  lowercase.  Input  c h a r a c t e r s  a r e  t r a n s l a t e d  t o  lowercase ASCII 
c h a r a c t e r s  un le s s  p re f ixed  by the  UCS code. Once a  ca se  s h i f t  occu r s ,  it remains i n  e f f e c t  u n t i l  
ano the r  ca se  s h i f t  code i s  r ece ived ,  t h e  page width  i s  reached, o r  t h e  l i n e  is t r ansmi t t ed  t o  t h e  
hos t  computer. During o u t p u t ,  c a s e  i s  preserved by i n s e r t i o n  of c a s e  s h i f t  codes where needed. 

t t t shown  wi th  ze ro  p a r i t y  ( e i g h t h  o r  uppermost b i t  is always z e r o ) .  

'Not t r ansmi t t ed  t o  t h e  hos t  computer a f t e r  t r a n s l a t i o n  du r ing  i n p u t .  

§§Output t r a n s l a t i o n  only.  

Oc ta l  
c o d e t t t  

073 o r  063 
114 o r  154 
1 2 4 0 ~ 1 6 4  
103 o r  143 
042 o r  043 
041 o r  044 
174 o r  054 
136 o r  056 
076 o r  067 
120 o r  160 
1 3 0 0 ~ 1 7 0  
107 o r  147 
004 
000 
00 1  
177 
133 t h r u  
135 
140 
173 
175 o r  176 
002 
003 
005 
007 
013 o r  014 

020 
022 
024 t h r u  
026 

030 t h r u  
037 

i s  t he  d e f a u l t  

(T ranspa ren t  Mode Use) 

Control  Character  

EOT 
IL o r  IDLE o r  NULL 
PRE o r  PREFIX 
DEL 

IL o r  IDLE o r  NULL§§ 
IL o r  IDLE o r  NULL@ 
IL o r  IDLE o r  NULL§§ 
IL o r  IDLE o r  NULL§§ 
IL o r  IDLE o r  NULL@ 

IL o r  IDLE o r  NULL@ 
IL o r  IDLE o r  NULL§§ 
IL o r  IDLE o r  NULL@ 

IL o r  IDLE o r  NULL§§ 

even p a r i t y ;  odd p a r i t y  

Oc ta l  
Cadet 

160 
161 
162 
163 
164 
165 
166 
167 
170 
17 1  
172 
173 
174 
175 
176 
177 
000 

000 
000 
000 
175 
175 
175 
175 
175 

175 
175 
175 

175 

t ~ h o w n  

Terminal EBCD 

EBCD 
Graphictt 

; o r  3 
L o r  1 
T o r  t 
C o r  c  
" o r  i/ 
! o r  $ 
I o r  , 
l o r  . 
> o r  7  
P o r  p  
X o r  x  
G o r  g  

space@ 

spaces5 
space@ 
space@ 

wi th  odd and 

Network ASCII 

ASCII 
Graphic 

; o r  3 
L o r  1 
T o r t  
C o r  c  
" o r  i/ 
! o r  $ 
1 o r  , 
* o r  . 
> o r  7  
P  o r  p  
X o r x  
G o r  g  

I o r  \ " 1 
{ 
} o r  " 

f o r  t h i s  t e rmina l  

(Normalized Mode) 

Control  Cha rac t e r  

end of t r ansmis s ion§  
nu1 1 
s t a r t  of headerg 
d e l e t e  

s t a r t  of t e x t  
end of t e x t  
enqu i r e  
b e l l  
v e r t i c a l  t a b u l a t e  
o r  formfeed 
d a t a  l i n k  escape  
dev ice  c o n t r o l  2  
dev ice  c o n t r o l  4 ,  
nega t ive  acknowledge, 
o r  synchronize  
c a n c e l ,  end of media,  
s u b s t i t u t e ,  e scape ,  
f i l e  s e p a r a t o r ,  group 
s e p a r a t o r ,  record  
s e p a r a t o r ,  o r  u n i t  
s e p a r a t o r  

c l a s s .  (Unless  PA=N, t h e  



TABLE A-17. APL CHARACTER rODE TRANSLATIONS, EBCD CONSOLES IN TERMINAL CLASS 4 
(2741) 

d 

(Transparent Mode Use) 

Cont ro l  Character 

undef ined 
undef ined 
undef ined 
undef ined 

undef i ned 
undef ined 
undef ined 

UCS o r  UPPERCASE 
BS o r  BACKSPACE 
EOB 
LCS o r  LOWERCASE 

undef ined 
NL o r  CR o r  RETURN 
LF o r  LINE FEED 
HT o r  TAB 

EOT 
I L  o r  IDLE o r  NULL 

Terminal 

Octa l  
code? 

000 
00 1 
002 
003 
004 
005 
006 
00 7 
010 
01 1 
012 
013 
014 
015 
01 6 
01 7 
020 
02 1 
022 
023 
024 
025 
026 
027 
030 
031 
032 
033 
034 
03 5 
036 
03 7 
040 
04 1 
042 
04 3 
044 
045 
046 
047 
050 
05 1 
052 
053 
054 
055 
056 
057 
060 
06 1 
062 
063 
064 
065 
066 
067 
070 
07 1 
072 
073 
074 
075 

Octa l  
~ o d e # t  

040 
137 o r  053 
161 o r  160 
045 o r  146 
042 o r  070 
0 7 7 o r 1 2 1  
171 o r  131 
1 5 0 o r 1 1 D  
100 o r  064 
1 7 4 o r 1 1 5  
165 o r  125 
144 o r  104 
000 
000 
000 
000 
055 o r  062 
153 o r  113 
163 o r  123 
142 o r  102 
046 o r  060 
000 
000 
000 
174 o r  066 
157 o r  117 
167 o r  127 
136 o r  106 
017 
010 
027 
016 
042 o r  061 
1 5 2 o r 1 1 2  
134 o r  057 
141 o r  101 
041 o r  071 
162 o r  122 
172 o r  132 
151 o r  111 
075 o r  065 
156 o r  116 
166 o r  126 
145 o r  105 
000 
01 5 
012 
006 
074 o r  063 
1 5 4 o r 1 1 4  
164 o r  124 
143 o r  103 
051 o r  135 
050 o r  133 
073 o r  054 
072 o r  056 
076 o r  067 
052 o r  120 
170 o r  130 
147 or  107 
004 
000 

EBCD-APL 

EBCD-APL 
~ r a p h i c t t  

space 
- o r  + - o r  - 
+ o r  x 

+- o r  8 
? o r  Q 
t o r  Y 
A o r  H 
5 o r  4 
I o r  M 
1 o r  U 
L o r  D 

- o r  2 
-r or  K 
7 o r  S 
1 o r  B 
A o r  0 

o r  6 
o o r  0 
w o r  W 
- o r  F 

" o r  1 
o r  J 

\ o r  / 
a o r  A 
v o r  9 
p o r  R 
c o r  Z 
1 or  I 
= o r  5 
7 or  N 
U o r  V 
E o r  E 

< o r  3 
0 o r  L - o r  T 
fl o r C  

o r  I 
( o r  [ 
; o r  , 
: o r  . 
> o r  7 
* o r  P 
2 o r  X 
V o r  G 

Network ASCII 

ASCI I-APL 
Graphic 

space 
- o r  + -- o r  - 
+ o r  X 

+ o r  8 
? o r Q  
t o r  Y 
A o r H  
5 o r  4 
1 o r M  
1 o r  U 
L o r  D 

- o r  2 
+ o r  K 
7 o r  S 
1 o r  B 
A o r  0 

_> o r  6 
o o r  0 
w o r  W 
- o r  F 

" o r  1 
a o r J  
\ o r  / 
a: o r  A 
v o r  9 
p o r  R 
c o r  Z 
1 o r  I 
= o r  5 
T o r  N 
U o r  V 
E o r  E 

< o r  3 
O o r L  
- o r  T 
fl o r  C 
) o r  ] 
( o r  [ 
; o r  , 
: o r  . 
> o r  7 
* o r  P 
2 o r  X 
V o r  G 

(Normalized Mode) 

Cont ro l  Character 

nu1 1 
nu1 1 
nu1 1 
nu1 1 

nu1 1 
nu1 1 
nu1 1 

s h i f t  i n s  
backspace 
end t ransmiss ion b locks 
s h i f t  out5  

nu1 1 
c a r r i a g e  r e t u r n  
1 i n e  feed 
h o r i z o n t a l  t a b u l a t e  

end o f  t ransmiss ion§ 
nu1 1 



TABLE A-17. APL CHARACTER CODE TRANSLATIONS, EBCD CONSOLES IN TERMINAL CLASS 4 (Contd) 
(2741) 

Terminal  

Octa l  
code? 

076 
077 
100 
101 
102 
103 
104 
105 
106 
107 
110 
111 
112 
113 
114 
115 
116 
117 
120 
121 
122 
123 
124 
125 
126 
127 
130 
131 
132 
133 
134 
135 
136 
137 
140 
141 
142 
143 
144 
145 
146 
147 
150 
151 
152 
153 
154 
155 
156 
157 
160 
161 
162 
163 
164 
165 
166 
167 
170 
171 
172 
173 
174 

Octa l  
~ o d e t t t  

001 
177 
040 
137 o r  053 
161 o r  160 
045 o r  146 
042 o r  070 
077or121 
171 o r  131 
150 o r  110 
100 o r  064 
174or115 
165 o r  125 
144 o r  104 
000 
000 
000 
000 
055 o r  062 
153or 113 
163 o r  123 
142 o r  102 
046 o r  060 
000 
000 
000 
174 o r  066 
157 o r  117 
167 o r  127 
136 o r  106 
01 7 
010 
027 
016 
042 o r  061 
152 o r  112 
134 o r  057 
141 o r  101 
041 o r  071 
162 o r  122 
172 o r  132 
151 o r  111 
075 o r  065 
156 o r  116 
166 o r  126 
145 o r  105 
000 
015 
012 
006 
074 o r  063 
154 o r  114 
164or124 
143 o r  103 
051 o r  135 
050 o r  133 
073 o r  054 
072 o r  056 
076 o r  067 
052 o r  120 
170 o r  130 
147 o r  107 
004 

EBCO-APL 

EBCO-APL 
~ r a p h i c t t  

space 
- o r  + - o r  - 
+ o r  X 
+ o r  8 
? o r  Q 
t o r  Y 
A o r  H 
5 o r  4 
I o r  M  
1 o r  U  
L o r  0 

- o r  2 
-I o r  K  

o r  S  
I o r  B  
A o r  0 

2 o r  6 
o o r  0 
w o r  W 
- o r  F  

" o r  1 
o r  J 

\ o r  / 
a o r  A  
w o r  9 
p o r  R 
c o r  Z 
1 o r  I 
= o r  5 
7 o r  N  
U  o r  V 
E o r  E  

< o r  3 
o r  L  - o r  T  

fl o r  C 

) Or 1 ( o r  
; o r  , 
: o r  . 
> o r  7 

o r  P  
2 o r  X 
V o r  G 

(Transparent  Mode Use) 

Con t ro l  Character 

PRE o r  PREFIX 
DEL 

undef ined 
undef ined 
undef ined 
undef ined 

undef ined 
undef ined 
undef ined 

UCS o r  UPPERCASE 
BS o r  BACKSPACE 
EOB 
LCS o r  LOWERCASE 

undef i ned 
NL o r  CR o r  RETURN 
LF o r  LINE FEED 
HT o r  TAB 

EOT 

Network ASCII 

ASCII -APL 
Graphic 

space 
o r  + 

5 o r  - 
+ o r  x 
+ o r  8  
? o r Q  
t o r  Y 
A o r  H 
5 o r  4 
1 o r M  
1 o r  U  
L o r  D 

- o r  2 
-I o r K  
r o r  S  
L o r  8  
A o r  0 

2 o r  6 
o o r  0 
w o r  W 
- o r  F  

" o r  1 
o o r  J 
\ o r  / 
a o r  A  
v o r  9 
p o r  R 
c o r  Z 
1 o r  I 
= o r  5 
7 o r  N  
U  o r  V 
E o r  E  

< o r  3 
o r  L  - o r T  

fl o r  C 
) o r  ] 
( o r  [ 
; o r  , 
: o r  . 
> o r  7 
* o r  P  
3 o r  X 
V o r  G 

T 

(Normal ized Mode) 

Con t ro l  Charac ter  

s t a r t  o f  headerg 
d e l e t e  

nu1 1  
nu1 1  
nu1 1  
nu1 1  

nu1 1  
nu1 1  
nu1 1  

s h i f t  i n s  
backspace 
end t ransmiss ion  b lock9 
s h i f t  ou t9  

nu1 1  
c a r r i a g e  r e t u r n  
l i n e  f eed  
h o r i z o n t a l  t a b u l a t e  

end o f  t ransmiss ion9 



TABLE A-17. APL CHARACTER CODE TRANSLATIONS, EBCD CONSOLES I N  TERMINAL CLASS 4 (Contd) 
( 2 7 4 1 )  

tShown w i t h  odd and even p a r i t y ;  odd p a r i t y  i s  t h e  d e f a u l t  f o r  t h i s  t e r m i n a l  c l ass .  (Unless PA=N, 
t h e  a p p l i c a t i o n  program rece i ves  t h e  same code as i n  normal ized mode.) 

t t ~ a c h  i n p u t  l i n e  i s  assumed t o  beg in  i n  lowercase. I n p u t  cha rac te rs  a re  t r a n s l a t e d  t o  lowercase ASCII 
charac ters  unless p r e f i x e d  by t h e  UCS code. Once a case s h i f t  occurs,  i t  remains i n  e f f e c t  u n t i l  
another case s h i f t  code i s  rece ived,  t h e  page w i d t h  i s  reached, o r  t h e  l i n e  i s  t r a n s m i t t e d  t o  
t he  host  computer. Du r i ng  output ,  case i s  preserved by  i n s e r t i o n  o f  case s h i f t  codes where needed. 

t t t ~ h o w n  w i t h  zero p a r i t y  ( e i g h t h  o r  uppermost b i t  i s  always ze ro ) .  

s ~ o t  t r a n s m i t t e d  t o  t h e  hos t  computer a f t e r  t r a n s l a t i o n  d u r i n g  i n p u t .  

§§0utput t r a n s l a t i o n  on l y .  

(Transparent Mode Use) 

Con t ro l  Character 

I L  o r  IDLE o r  NULL 
PRE o r  PREFIX 
DEL 

IL o r  IDLE o r  NULL@ 
IL o r  IDLE o r  NULL§§ 
IL o r  IDLE o r  NULL@ 
IL o r  IDLE o r  NULL§§ 
IL o r  IDLE o r  NULL@ 

IL o r  IDLE o r  NULL@ 

I L  o r  IDLE o r  NULL§§ 

Terminal  

Octa l  
code? 

175 
176 
177 
000 
000 
000 
000 
175 
175 
175 
175 
175 

175 

175 

Oc ta l  
codeft? 

000 
001 
177 
047 
140 
173 
175 
002 
003 
005 
007 
013 o r  014 

020 t h r u  
026 

030 t h r u  
03 7 

EBCD-APL 

EBCD-APL 
~ r a p h i c t t  

space§§ 
space@ 
space@ 
spaceeP 

Network ASCII 

ASCII -APL 
Graphic 

I 

o 

I 

(Normal ized Mode) 

Con t ro l  Charac ter  

nu1 1 
s t a r t  o f  headers 
d e l e t e  

s t a r t  o f  t e x t  
end o f  t e x t  
enqu i re  
be1 1 
v e r t i c a l  t a b u l a t e  
o r  fo rm f e e d  
d a t a  l i n k  escape, dev i ce  
c o n t r o l  1 t h r u  dev i ce  
c o n t r o l  4, 
nega t i ve  acknowledge, 
o r  synchron ize  
cancel ,  end o f  media, 
s u b s t i t u t e ,  escape, 
f i l e  separa tor ,  group 
separa tor ,  r e c o r d  
separa tor ,  o r  u n i t  
separa:or 



TABLE A-18. ASCII CHARACTER CODE TRANSLATIONS, CORRESPONDENCE 
CODE CONSOLES IN TERMINAL CLASS 4 

(2741) 

Octal 
code? 

000 
00 1 
002 
003 
004 
005 
006 
007 
0 10 
01 1 
012 
013 
014 
01 5 
016 
017 
020 
02 1 
022 
023 
024 
025 
026 
02 7 
030 
03 1 
032 
033 
034 
035 
036 
037 
040 
04 1 
042 
043 
044 
045 
046 
04 7 
0 50 
05 1 
052 
053 
054 
055 
056 
05 7 
0 60 
06 1 
062 
063 
064 
065 
066 
067 

Octal 
codettt 

040 
137 or 135 
1 2 4 0 ~ 1 6 4  
112 or 152 
044 or 064 
1 1 7 0 ~ 1 5 7  
1 1 4 0 ~ 1 5 4  
077 or 057 
045 or 065 
042 or 041 
105 or 145 
120 or 160 
021 
000 
000 
023 
100 or 062 
Q56 
116 or 156 
053 or 075 
132 or 172 
000 
000 
000 
041 or 066 
111 or 151 
1 1 3 0 ~ 1 5 3  
121 or 161 
017 
010 
027 
016 
1 7 4 0 ~ 0 6 1  
115 or 155 
130 or 170 
107 or 147 
051 or 060 
123 or 163 
110 or 150 
131 or 171 
046 or 067 
122 or 162 
104 or 144 
072 or 073 
000 
015 
012 
00 6 
043 or 063 
126 or 166 
125 or 165 
106 or 146 
050 or 071 
127 or 167 
102 or 142 
137 or 055 

Terminal 
(Transparent 

Correspondence 
Code ~ra~hictt 

space 
114 or 112 
T or t 
J or j 
$ or 4 
0 or o 
L or 1 
? or / 
% or 5 
" or ' 
E or e 
P or p 

@ or 2 

N or n 
+ or = 
Z or z 

d or 6 
I or i 
K or k 
Q or q 

+ or 1 - 
M or m 
X or x 
G or g 
) or 0 
S or s 
H or h 
Y or y 
6 or 7 
R or r 
D or d 
: or ; 

X or 3 
V or v 
U or u 
F or f 
( or 9 
W or w 
B or b 
- or - 

Correspondence Code 
Mode Use) 

Character 

PN or PUNCH ON 
RES or RESTORE 
BY or BYPASS 
PF or PUNCH OFF 

undefined 
undefined 
undefined 

UCS or UPPERCASE 
BS or BACKSPACE 
EOB 
LCS or LOWERCASE 

RO or READER STOP 
NL or CR or RETURN 
LF or LINE FEED 
HT or TAB 

Network ASCII 

ASCII 
Graphic 

space 
[ or ] 
T o r t  
J or j 
$ or 4 
O o r o  
L o r 1  
? or / 
X or 5 
" or ' 
E or e 
P or p 

@ or 2 

N or n 
+ or = 
Z or z 

! or 6 
I or i 
K o r k  
Q or q 

! or 1 
M or m 
X or x 
G or g 
) or 0 
S or s 
H or h 
Y or y 
fi or 7 
R or r 
D or d 
: or ; 

1 or 3 
V or v 
U or u 
F or f 
( or 9 
W or w 
B or b 
- or - 

(Normalized Mode) 

Control Character 

device control 1 (tape on) 
nu1 1 
null 
device control 3 (tape off) 

nu1 1 
null 
nu1 1 

shift in8 
backspace 
end transmission blocks 
shift out8 

null 
carriage return 
linefeed 
horizontal tabulate 



TABLE A-18. ASCII CHARACTER CODE TRANSLATIONS, CORRESPONDENCE 
CODE CONSOLES I N  TERMINAL CLASS 4 (Contd) 

(2741) 

Oc t a l  
~ o d e f l t  

052 o r  070 
101 o r  141 
103 o r  143 
054 
004 
000 
033 
177 
040 
133 o r  135  
124 o r  164 
112 o r  152 
044 o r  064 
1 1 7 0 1 - 1 5 7  
1 1 4 0 1 - 1 5 4  
077 o r  057 
045 o r  065 
042 o r  041 
105 o r  145 
120 o r  160 
02 1 
000 
000 
023 
100 o r  062 
056 
116 o r  156 
053 o r  075 
1 3 2 0 ~ 1 7 2  
000 
000 
000 
041 o r  066 
111 o r  151 
1 1 3 0 1 - 1 5 3  
121 o r  161 
01 7 
010 
027 
016 
174 o r  061 
1 1 5 0 ~ 1 5 5  
130 o r  170 
107 o r  147 
051 o r  060 
123 o r  163 
1 1 0 o r 1 5 0  
131 o r  171 
046 o r  067 
122 o r  162 
104 o r  144 
072 o r  073 
000 
015 
012 
006 

Correspondence Code 
Mode Use) 

Character 

EOT 
IL o r  IDLE o r  NULL 
PRE o r  PREFIX 
DEL 

PN o r  PUNCH ON 
RES o r  RESTORE 
BY o r  BYPASS 
PF o r  PUNCH OFF 

undef ined  
undef ined  
undef ined  

UCS o r  UPPERCASE 
BS o r  BACKSPACE 
EOB 
LCS o r  LOWERCASE 

RO o r  READER STOP 
NL o r  CR o r  RETURN 
LF o r  LINE FEED 
HT o r  TAB 

Oc ta l  
code7 

070 
07 1 
072 
073 
074 
075 
076 
077 
100 
101 
102 
103 
104 
105 
106 
107 
110 
111 
112 
113 
114 
115 
116 
117 
120 
121 
122 
123 
124 
125 
126 
127 
130 
131 
132 
133 
134 
135 
136 
137 
140 
141 
142 
143 
144 
145 
146 
147 
150 
151 
152 
153 
154 
155 
156 
157 

Terminal  
(T ranspa ren t  

Correspondence 
Code ~ r a ~ h i c t t  

* o r  8 
A o r  a 
C o r  c 

space  
114 o r  112 
T o r  t 
J o r  j 
$ o r  4 
0 o r  o 
L o r  1 
? o r  / 
X o r  5 
" o r  ' 
E o r  e 
P o r  p 

@ o r  2 

N o r  n 
+ o r  = 

Z o r  z 

d o r  6 
I o r  i 
K o r  k 
Q o r  q 

+ o r  1 - 
M o r  m 
X o r  x 
G o r  g 
) o r  0 
S o r  s 
H o r  h 
Y o r  y 
6 o r  7 
R o r  r 
D o r  d 
: o r  ; 

Network ASCII 

ASCII 
Graphic  

* o r  8 
A o r  a 
C o r  c 
, 

space  
[ o r  ] 
T o r  t 
J o r  j 
$ o r  4 
O o r o  
L o r 1  
? o r  / 
X o r  5 
" o r  ' 
E o r  e 
P o r  p 

@ o r  2 

N o r  n 
+ o r  = 
Z o r z  

! o r  6 
I o r  i 
K o r k  
Q o r  q 

+ o r  1 
M o r m  
X o r  x 
G o r  g 
) o r  0 
S o r  s 
H o r h  
Y o r  y 
& o r  7 
R o r  r 
D o r  d 
: o r  ; 

(Normalized Mode) 

Con t ro l  C h a r a c t e r  

end of t r an smi s s ion§  
nu1 1 
e s c a p e  
d e l e t e  

d e v i c e  c o n t r o l  1 ( t a p e  o n )  
nu1 1 
n u l l  
d e v i c e  c o n t r o l  3 ( t a p e  o f f )  

nu1 1 
n u l l  
nu1 1 

s h i f t  i n 5  
backspace  
end t r a n s m i s s i o n  b locks  
s h i f t  o u t s  

n u l l  
c a r r i a g e  r e t u r n  
l i n e f e e d  
h o r i z o n t a l  t a b u l a t e  



TABLE A-18. ASCII CHARACTER CODE TRANSLATIONS, CORRESPONDENCE 
CODE CONSOLES I N  TERMINAL CLASS 4 (Contd) 

(2741) 

Terminal Correspondence Code 
(Transparent  Mode Use) 

Network ASCII (Normalized Mode) 

Correspondence I Octa l  
Code ~ r a ~ h i c t t  

Character I c o d e t t t  

EOT 
IL o r  IDLE o r  NULL 
PRE o r  PREFIX 
DEL 

020 
022 
024 t h r u  
026 

t ~ h o w n  wi th  odd and even p a r i t y ;  odd p a r i t y  is  t h e  d e f a u l t  f o r  t 
a p p l i c a t i o n  program r e c e i v e s  t he  same code a s  i n  normalized mod 

ASCII 
Graphic 

i s  termina 
.) 

Control  Cha rac t e r  

- - 

end of t r ansmis s ions  
nu1 1 
escape  
d e l e t e  

s t a r t  of header  
s t a r t  of t e x t  
end of t e x t  
enqu i r e  
b e l l  
v e r t i c a l  t a b u l a t e  
o r  formfeed 
d a t a  l i n k  e scape  
dev ice  c o n t r o l  2 
dev ice  c o n t r o l  4 ,  
nega t ive  acknowledge, 
o r  synchronize  
c a n c e l ,  end of media,  
s u b s t i t u t e ,  f i l e  s e p a r a t o r ,  
group s e p a r a t o r ,  record  
s e p a r a t o r ,  o r  u n i t  
s e p a r a t o r  

-- 

c l a s s .  (Unless PA=N, t h e  

f t ~ a c h  input  l i n e  i s  assumed t o  begin i n  lowercase.  Input  c h a r a c t e r s  a r e  t r a n s l a t e d  t o  lowercase ASCII 
c h a r a c t e r s  un le s s  p re f ixed  by the  UCS code. Once a  ca se  s h i f t  occu r s ,  i t  remains i n  e f f e c t  u n t i l  
another  case  s h i f t  code i s  r ece ived ,  t he  page width  i s  reached,  o r  t h e  l i n e  i s  t r ansmi t t ed  t o  t he  h o s t  
computer. During o u t p u t ,  c a se  i s  preserved by i n s e r t i o n  of ca se  s h i f t  codes where needed. 

I t t t shown wi th  zero  p a r i t y  ( e i g h t h  o r  uppermost b i t  i s  always z e r o ) .  I 
I ' ~ o t  t r ansmi t t ed  t o  the  hos t  computer a f t e r  t r a n s l a t i o n  du r ing  input .  I 

§§Output t r a n s l a t i o n  only .  I 



TABLE A-I 9 .  APL CHARACTER CODE TRANSLATIONS, CORRESPONDENCE 
CODE CONSOLES I N  TERMINAL CLASS 4 

(2741) 

O c t a l  
~ o d e t  

000 
00 1 
002 
003 
004 
005 
006 
007 
010 
011 
012 
013 
014 
015 
016 
017 
020 
021 
022 
023 
024 
025 
02 6 
027 
030 
031 
032 
033 
034 
035 
036 
037 
040 
041 
042 
043 
044 
045 
046 
047 
050 
051 
052 
053 
054 
055 
056 
057 
060 
06 1 
062 
063 
064 
065 
066 
067 

O c t a l  
c o d e t t t  

040 
161 o r  160 
164 o r  124 
0 5 6 0 ~ 1 1 2  
100 o r  064 
1 5 7 0 ~ 1 1 7  
1 5 4 o r 1 1 4  
134 o r  057 
075 o r  065 
051 o r  035 
145 o r  105 
052 o r  120 
000 
000 
000 
023 
136 o r  062 
072 o r  056 
156 o r  116 
045 o r  146 
172 o r  132 
000 
000 
000 
174 o r  066 
15: o r  111 
153 o r  113 
077 o r  121 
01 7 
010 
027 
016 
042 o r  061 
174 o r  115 
1 7 0 o r 1 3 0  
147 o r  107 
045 o r  060 
163 o r  123 
1 5 0 o r 1 1 0  
171 o r  131 
076 o r  067 
1 6 2 o r 1 2 2  
144 o r  104 
050 o r  133 
000 
015 
012 
006 
074 o r  063  
1 6 6 o r 1 2 6  
1 6 5 o r 1 2 5  
137 o r  106 
041 o r  071 
1 6 7 o r 1 2 7  
142 o r  102 
055 o r  053 

Terminal  Correspondence 
(T ranspa ren t  

Correspondence 
Code APL 
~ r a ~ h i c t t  

space - or - - or T . or J 
5 or 4 
0 or 0 

or L 
\ o r /  
= or 5 

or 1 
E or E 
* or P 

- or 2 
: or . 
T or N 
+ or x 
c or Z 

2 or 6 
1 or 1 
-I or K 
? or Q 

" or 1 
1 or M 
3 or X 
V or G 

or 0 
r or S 
A or H 
1 orY 
> or 7 
p or R 
L or D 
( or I 

< or 3 
U or V 
1 or U 
- or F 
v or 9 
w or W 
I or B 
- or + 

Network ASCII 

ASCII-APL 
Graphic  

space 
-r Or - 
-- Or T 
. o r J  
5 Or 4 
- o r 0  
0 0 r L  
\ or / 
= or 5 
) or ] 
6 or E 
* or p 

- or 2 
: or . 
T or N 
+ or x 
c or Z 

2 or 6 
1 or I 
-1 or K 
? or Q 

rn or 1 
1 or M 
3 0rX 
V or G 
A or 0 
r or S 
A orH 
t or Y 
> or 7 
p orR 
L or D 
( or [ 

< Or 3 
U o r V  
1 orU 
- or F 
, or 9 
w orW 
1 or B - or + 

Code 
Mode Use) 

Con t ro l  Cha rac t e r  

undef ined  
unde f ined  
undef ined  
undef ined  

undef ined  
undef ined  
undef ined  

UCS o r  UPPERCASE 
BS o r  BACKSPACE 
EO B 
LCS o r  LOWERCASE 

undef ined  
NL o r  CR o r  RETURN 
LF o r  LINE FEED 
HT o r  TAB 

(Normalized Mode) 

ConLrol C h a r a c t e r  

nu1 1 
n u l l  
nu1 1 
n u l l  

n u l l  
nu1 1 
n u l l  

s h i f t  i n s  
backspace  
end t r a n s m i s s i o n  b locks  
s h i f t  ou t5  

nu1 l 
c a r r i a g e  r e t u r n  
l i n e f  eed  
h o r i z o n t a l  t a b u l a t e  



TABLE A,-19. APL CHARACTER CODE TRANSLATIONS, CORRESPONDE,NCE 
CODE CONSOLES I N  TERMINAL CLASS 4 (Contd) 

(2741) 

Octa l  
cod e t  

070 
07 1 
072 
073 
074 
075 
076 
077 
100 
101 
102 
103 
104 
105 
106 
107 
110 
11 1 
112 
113 
114 
115 
116 
117 
120 
121 
122 
123 
124 
125 
126 
127 
130 
131 
132 
133 
134 
135 
136 
137 
140 
141 
142 
143 
144 
145 
146 
147 
150 
151 
152 
153 
154 
155 
156 
157 

Terminal Corresponde,nce Code I Network ASCII (Normalized Mode) 
(Transparent  Mode Use) 

Correspondence 
Code APL 
~ r a ~ h i c t t  

+ or  8 
a or A 
n o r c  
; or  , 

space - or + - or  T . or J 
5 or  4 
o or 0 

or  L 
\ o r /  
= or  5 
1 or I 
E or E 

o r  P 

Control  Character  

EOT 
I 'L o r  IDLE o r  NULL 
P'RE o r  PREFIX 
DEL 

undefined 
undefined 
undefined 
undefined 

undefined 
undefined 
undefined 

UCS o r  UPPERCASE 
BS o r  BACKSPACE 
ElDB 
LCS o r  LOWERCASE 

undefined 
NL o r  CR o r  RETURN 
LF o r  LINE FEED 
HT o r  TAB 

Oc ta l  
c o d e t t t  

042 o r  070 
141 o r  101 
143 o r  103 
073 o r  054 
004 
000 
03 3 
177 
040 
161 o r  160 
164 o r  124 
056 o r  112 
100 o r  064 
157 o r  117 
154 o r  114 
134 o r  057 
075 o r  065 
051 o r  035 
145 o r  105 
052 o r  120 
000 
000 
000 
023 
136 o r  062 
072 o r  056 
156 o r  116 
045 o r  146 
172 o r  132 
000 
000 
000 
174 o r  066 
151 o r  111 
153 o r  113 
077 o r  121 
017 
010 
02 7 

ASCII-APL 
Graphic 

space 
-, or  - - o r  T . o r  J 
5 or  4 
o or  0 

o r  L 
\ o r /  
= or  5 

or  1 
E or E 

o r  P 

Control  Charac te r  

end of t r ansmiss ions  
n u l l  
escape 
d e l e t e  

nu1 1 
n u l l  
n u l l  
nu1 1 

n u l l  
nu1 1 
n u l l  

s h i f t  in§ 
backspace 
end t r ansmiss ion  blockg 
s h i f t  ou t5  

nu1 1 
c a r r i a g e  r e t u r n  
l i n e f  eed 
h o r i z o n t a l  t a b u l a t e  



TABLE A-19. APL CHARACTER CODE TRANSLATIONS, CORRESPONDENCE 
CODE CONSOLES I N  TERMINAL CLASS 4 (Contd) 

(2741) 

Oc ta l  
code7 

160 
161 
162 
163 
164 
165 
166 
167 
170 
171 
172 
173 
174 
175 
176 
177 
000 
000 
000 
000 
175 
175 
175 
175 
175 
175 

175 
175 
175 

175 

Terminal C o r r e s ~  
(Transparent  

Correspondence 
Code APL 
~ r a ~ h i c t t  

< or 3 
U o r  V 
I o r U  

or F 
S or 9 
w or W 
1 or  B 
- or + 
# or  8 
a or A 
n o r c  
; or  , 

ndence Code 
.ode Use) 

Control  Cha rac t e r  

EOT 
IL o r  IDLE o r  NULL 
PRE o r  PREFIX 
DEL 

IL o r  IDLE o r  NULL§§ 
IL o r  IDLE o r  NULL@ 
IL o r  IDLE o r  NULL§§ 

IL o r  IDLE o r  NULL§§ 
IL o r  IDLE o r  NULL§§ 
IL o r  IDLE o r  NULL@ 

Network ASCII 

Oc ta l  
c o d e t t t  

ASCII-APL 
Graphic 

020 
022 
024 t h r u  
026 

~ r m a l i z e d  Mode) 

- - -- 

(:ontrol  Cha rac t e r  

- - 

end of t r ansmis s ions  
nu 1 I. 
e scape  
d e l e t e  

s t a r t  of header  
s t a r t  of t e x t  
end of t e x t  
enqu i r e  
b e l l  
v e r t  i c a l  t a b u l a t e  
o r  f ormfeed 
d a t a  l i n k  escape  
dev ice  c o n t r o l  2 
dev ice  c o n t r o l  4 ,  
negaitive acknowledge, 
o r  s.ynchronize 
c a n c e l ,  end of media,  
s u b s t i t u t e ,  f i l e  
s e p a ~ r a t o r ,  group 
sepat ra tor ,  record  
s e p e r a t o r ,  o r  u n i t  1 s e p a ~ r a t o r  

tshown wi th  odd and even p a r i t y ;  odd p a r i t y  is t h e  d e f a u l t  f o r  t h i s  t e rmina l  c l a s s .  (Unless  PA=N, t h e  
a p p l i c a t i o n  program rece ives  t h e  same code a s  i n  normalized mode.) 

t t ~ a c h  inpu t  l i n e  is assumed t o  begin  i n  lowercase.  Inpu t  c h a r a c t e r s  a r e  t r a n s l a t e d  t o  lowercase  ASCII 
c h a r a c t e r s  un le s s  p re f ixed  by t h e  UCS code. Once a c a s e  s h i f t  occu r s ,  i t  remains i n  e f f e c t  u n t i l  
another  ca se  s h i f t  code is received,  t h e  page width  is reached,  o r  t h e  l i n e  is t r a n s m i t t e d  t o  t h e  h o s t  
computer. During o u t p u t ,  c a s e  is preserved by i n s e r t i o n  of ca se  s h i f t  codes where needed. 

t t t shown  wi th  z e r o  p a r i t y  ( e i g h t h  o r  uppermost b i t  is always ze ro ) .  

§Not t r ansmi t t ed  t o  the  hos t  computer a f t e r  t r a n s l a t i o n  du r ing  inpu t .  

§§output t r a n s l a t i o n  only .  



DIAGNOSTIC MESSAGES 

I This appendix l i s t s  t he  fo l lbwing c a t e g o r i e s  of 
messages a f f e c t i n g  network p rograming :  

Execution e r r o r s  

Assembly e r r o r s  

Postprocessor  e r r o r s  

) Communications Control Program e r r o r s  

EXECUTION ERRORS 
When the  Network Access Method's execut ion t ime 
code d e t e c t s  a f e t a l  e r r o r ,  a  d i a g n o s t i c  message is 
w r i t t e n  i n  the  a p p l i c a t i o n  program's d a y f i l e .  The 
d i a g n o s t i c  messages i ssued by NIP a r e  l i s t e d  a lpha-  
b e t i c a l l y  i n  t a b l e  B-I. 

A l l  f a t a l  e r r o r s  de tec t ed  by NIP cause  the  app l i ca -  
t i o n  program t o  a b o r t  wi thout  t h e  a b i l i t y  t o  re- 
p r i eve  i t s e l f  from the  a b o r t .  A l l  f a t a l  e r r o r s  
de tec t ed  by AIP cause the  a p p l i c a t i o n  program t o  
a b o r t  and permit t he  a p p l i c a t i o n  t o  r ep r i eve  i t s e l f  
from the  a b o r t ,  bu t  no f u r t h e r  AIP c a l l s  a r e  allowed 
a f t e r  the  a b o r t  occurs.  

The form of d i a g n o s t i c  message used by AIP and/or  
QTRM i s  p a r t i a l l y  determined by t h e  l i b r a r y  used t o  
provide the  r o u t i n e s  f o r  t he  execu t ion  run. I f  t h e  
r o u t i n e s  a r e  loaded from l i b r a r y  NETIO, the  only  
f a t a l  d i a g n o s t i c  i ssued is: 

NETWORK APPLICATION ABORTED, RC=rc. 

where r c  i s  a  reason code from 01 through 99,  w i th  
the  s i g n i f i c a n c e  ind ica t ed  i n  t a b l e  B-2. I f  t he  AIP 
and QTRM r o u t i n e s  a r e  loaded from l i b r a r y  NETIOD, 

t h e  same f a t a l  d i a g n o s t i c  message is  i s s u e d ,  bu t  a  
supplementary message exp la in ing  the  r eason  code i s  
i s sued ,  a s  shown i n  the  Message column of t a b l e  
B-2. The supplementary message begins  wi th  t h e  
name of t h e  r o u t i n e  t h a t  de t ec t ed  t h e  e r r o r .  

The a d d i t i o n a l  informac:ive message: 

NAM VER. x.y - l e v e l  

is  always i s sued  a t  AIP NETON c a l l  process ing com- 
p l e t i o n .  The numbers x , y ,  and l e v e l ,  r e s p e c t i v e l y ,  
i n d i c a t e  t h e  ve r s ion  riumber, v a r i a n t ,  and PSR l e v e l  
of t h e  AIP code used. 

ASSEMBLY ERROR'S 
When an a p p l i c a t i o n  p~rogram uses  t h e  COMPASS macro 
v e r s i o n  of t h e  AIP ca l - l s ,  t h e  assembly l i s t i n g  can 
c o n t a i n  t h e  f a t a l  e r r o r  messages l i s t e d  i n  t a b l e  
B-3. These messages a r e  desc r ibed  i n  d e t a i l  i n  
s e c t i o n  5. 

POSTPROCESSOR ERRORS 
The debug l o g  f i l e  postprocessor  (DLFP) i s  used t o  
process  debug log  f i l e s .  During t h i s  process ing i t  
can i s s u e  t h e  messages shown i n  t a b l e  B-4. 

COMMUNICATIONS CONTROL 
PROGRAM ERRORS 
The d i a g n o s t i c  messages i s sued  by t h e  Communications 
Control Program t o  the! terminal  ope ra to r  a r e  l i s t e d  
a l p h a b e t i c a l l y  i n  t a b h  B-5. 

TABLE B-1. APPLICATION PROGRAM DAYFILE NIP DIAGNOSTIC MI:SSAGES 

I Message I Sign i f i cance  I Ac. t i o n  
I s sued  

BY 

APP WORK LIST 
ADDR=O 

The a p p l i c a t i o n  program s p e c i f i e d  Change the  addres s  and r e run  
an address  of 0 ,  1, o r  a  word out- t h e  job. I f  an i n c o r r e c t  
s i d e  of i ts  f i e l d  l eng th  on a  addres s  cannc~t  be found, con- 
NETPUT o r  NETGET type  AIP c a l l ,  o r  t a c t  a  systenl a n a l y s t ;  a  bug 
an AIP bug e x i s t s .  e x i s t s  i n  AIE'. 

o r  des t royed i t s  copy of AIP. 

AIP has  ind ica t ed  t h a t  NIP should 
w r i t e  i t s  r e p l y  w o r k l i s t  a t  addres s  
0. NIP cannot use t h i s  address .  
E i t h e r  an  AIP bug e x i s t s ,  o r  t he  
a p p l i c a t i o n  program has  bypassed 

NIP 

Follow s i t e -de f ined  procedure 
t o  r e p o r t  and. c o r r e c t  product 
o r  system problems. 

NIP 



TABLE B-1. APPLICATION PROGRAM DAYFILE NIP DIAGNOSTIC MESSAGES (Contd) 

Message 

BAD AIP OPCODE 

EXTRA WORKLIST 

1 

ILLOGICAL WORKLIST 

BAD WORD/ 
ENTRY COUNT 

INVALID APPLICATION 
NAME ON NETON 

INVALID MINACNI 
MAXACN ON NETON 

I NONEXISTENT 

Significance 

I 

Action 

APPLICATION ID 

NOT YET NETTED ON 

SECURITY VIOLATION 

AIP has passed an invalid operation 
code in a worklist sent to NIP. 
Either an AIP bug exists, or the 
application program has bypassed 
or destroyed its copy of AIP. 

The number of words or entries in 
a worklist passed from AIP to NIP 
exceeded the maximum number per- 
mitted. Either an AIP bug exists, 
or the application program has by- 
passed or destroyed its copy of 
AIP . 
AIP passed a new worklist to NIP 
while NIP was still processing a 
previous worklist. Either an AIP 
bug exists, or the application pro- 
gram has bypassed or destroyed 
its copy of AIP. 

AIP has passed a worklist to NIP 
that contains more than one 
NETWAIT or NETGET request. 
Either an AIP bug exists, or the 
application program has bypassed 
or destroyed its copy of AIP. 

The program attempted to access 
the network with an aname param- 
eter that does not appear in the 
local configuration file. 

One or both of the indicated 
parameters was out of the range 
permitted for the installation. 

NIP has no table entry corre- 
sponding to the process number 
AIP has passed to it to identify 
the application program. Either 
an AIP or NAM bug exists, or the 
application program has bypassed 
or destroyed its copy of AIP. 

The application program 
attempted to use the network's 
resources before issuing a NETON 
call. If this message does not 
occur with the corresponding AIP 
message, either a bug exists in 
AIP, or the application program 
has bypassed or destroyed its 
copy of AIP. 

The application program has 
attempted to call NETON as a super- 
visory or validation program. 

Follow site-defined procedure 
to report and correct product 
or system problems. 

Follow site-defined procedure 
to report and correct product 
or system problems. 

Follow site-defined procedure 
to report and correct product 
or system problems. 

Follow site-defined procedure 
to report and correct product 
or system problems. 

Correct the aname parameter 
and rerun the job. Check 
that the local configuration 
file has been updated to in- 
clude the application's name. 

Change the parameters and 
rerun the job. 

Follow site-defined procedure 
to report and correct product 
or system problems. 

Change the program and rerun 
the job. 

Change the program and rerun 
the job. 

NIP 

NIP 

NIP 

NIP 

NIP 

NIP 

NIP 

NIP 

NIP 



TABLE B-2. APPLICATION PROGRAM DAYFILE AIP AND QTRM DIAGNOSTIC MESSAGES 

Message I S i g n i f i c a n c e  I Act i o n  

Reserved by CDC. 

NP$GET: REQUEST INVALID 
BEFORE NETON 

NETON: DUPLICATE 
NETON REQUEST 

NP$PUT: REQUEST INVALID 
BEFORE NETON 

NETWAIT: REQUEST INVALID 
BEFORE NETON 

The a p p l i c a t i o n  program 
has  c a l l e d  NETON twice. 

NETDBG: REQUEST INVALID 
BEFORE NETON 

Change and r e r u n  t h e  job.  

NETON: PREVIOUS REQUEST 
INCOMPLETE 

NETSETP: PREVIOUS REQUEST 
INCOMPLETE 

NPSGET: PREVIOUS REQUEST 
INCOMPLETE 

NPSPUT: PREVIOUS REQUEST 
INCOMPLETE 

The a p p l i c a t i o n  program 
i s s u e d  a GET-type c a l l  be- 
f o r e  i t  i s s u e d  a NETON 
c a l l ,  o r  a f t e r  i t  i s sued  a 
NETOFF c a l l .  

The a p p l i c a t i o n  program 
i s s u e d  a PUT-type c a l l  be- 
f o r e  i t  i s s u e d  a NETON 
c a l l ,  o r  a f t e r  i t  i s s u e d  a 
NETOFF call .  

The a p p l i c a t i o n  program 
i s s u e d  t h e  i n d i c a t e d  c a l l  
b e f o r e  it i s s u e d  a NETON 
c a l l ,  o r  a f t e r  i t  i s s u e d  a 
NETOFF c a l l .  

The a p p l i c a t i o n  program 
i s s u e d  t h e  i n d i c a t e d  c a l l  
b e f o r e  i t  i s s u e d  a NETON 
c a l l ,  o r  a f t e r  it i s sued  a 
NETOFF c a l l .  

Reserved  by CDC. 

An AIP c a l l  o t h e r  t han  t o  
NETOFF o r  NETCHEK canno t  
be  made w h i l e  t h e  program 
i s  i n  p a r a l l e l  p r o c e s s i n g  
mode and a p r e v i o u s  AIP 
c a l l  ha s  n o t  been com- 
p l e t e d .  

An AIP c a l l  o t h e r  t han  t o  
NETOFF o r  NETCHEK canno t  
be  made w h i l e  t h e  program 
i s  i n  p a r a l l e l  p r o c e s s i n g  
mode and a p r ev ious  AIP 
c a l l  ha s  n o t  been  com- 

pleted- 
An AIP c a l l  o t h e r  t h a n  t o  
NETOFF o r  NETCHEK canno t  
be made w h i l e  t h e  program 
i s  i n  p a r a l l e l  p r o c e s s i n g  
mode and a p r e v i o u s  AIP 
c a l l  has  n o t  been  com- 
p l e t e d .  

An AIP c a l l  o t h e r  t han  t o  
NETOFF o r  NETCHEK canno t  
be  made w h i l e  t h e  program 
i s  i n  p a r a l l e l  p r o c e s s i n g  
mode and a p r e v i o u s  AIP 
c a l l  ha s  n o t  been com- 
p l e t e d .  

Change t h e  program and re- 
r un  t h e  job. 

Change t h e  program and re-  
r un  t h e  job .  

Change t h e  program and re- 
run  t h e  job.  

Change t h e  program and re-  
run  t h e  job .  

R e l o c a t e  t h e  imprope r l y  
p l aced  NETON c a l l  and r e -  
run  thtz job .  

R e l o c a t e  t h e  imprope r ly  
p l aced  NETSETP c a l l  and r e -  
run  t h e  job.  

R e l o c a t e  t h e  imprope r ly  
p l aced  GET-type c a l l  and 
r e r u n  t h e  job .  

R e l o c a t e  t h e  imprope r ly  
p laced  PUT-type c a l l  and 
r e r u n  t h e  job.  

I s s u e d  
BY 

AIP 

AIP 

AIP 

AIP 

AIP 

AIP 

AIP 

AIP 



TABLE B-2. APPLICATION PROGRAM DAYFILE AIP AND QTRM DIAGNOSTIC MESSAGES (Contd) 

Reason 
Code 

44 

45 
t h r u  
4 9 

50 

51 

52 
t h r u  
66 

67 

68 

69 

7 0 

7 1 

72  

7 3  

I 

Message 

NETWAIT: PREVIOUS REQUEST 
INCOMPLETE 

NPSON: INVALID PROCESS 
NUMBER 

NPSXFER: NWL HAS 
OVERFLOWED 

NPSXFER: NIP NOT 
AVAILABLE AT A SCP 

FETCH ILLEGAL FIELD 
MNEMONIC 

STORE ILLEGAL FIELD 
MNEMONIC 

QTENDT : REQUEST INVALID 
BEFORE QTOPEN 

QTGET: REQUEST INVALID 
BEFORE QTOPEN 

QTPUT: REQUEST INVALID 
BEFORE QTOPEN 

QTLINK: REQUEST INVALID 
BEFORE QTOPEN 

Action 

Relocate the  improperly 
placed NETWAIT c a l l  and 
rerun the  job. 

Follow si te-def ined pro- 
cedure t o  repor t  and cor- 
r e c t  product o r  system 
problems. 

Follow si te-def ined pro- 
cedure t o  repor t  and cor- 
r e c t  product o r  system 
problems. 

Change the  a p p l i c a t i o n  
program repr ieve  procedure 
and rerun the  job. 

Correct the  c a l l  and rerun 
the  job. 

Correct the  c a l l  and rerun 
the  job. 

Correct the  s ta tement  se- 
quence and rerun the  job. 

Correct the  statement se- 
quence and rerun the  job. 

Correct the  s ta tement  se- 
quence and rerun the  job. 

Correct the  statement se- 
quence and rerun the  job. 

S ign i f i cance  

An AIP c a l l  o the r  than t o  
NETOFF o r  NETCHEK cannot 
be made while the  program 
i s  i n  p a r a l l e l  processing 
mode and a previous AIP 
c a l l  has not been com- 
p le ted .  

Reserved by CDC. 

A bug e x i s t s  i n  the  oper- 
a t i n g  system o r  NAM. The 
process number ass igned t o  
the  a p p l i c a t i o n  program 
during processing of i t s  
NETON c a l l  was ou t  of 
range. 

The debug opt ion code i n  
AIP de tec ted  an e r r o r  con- 
d i t i o n  no t  caused by an 
a p p l i c a t i o n  program AIP 
c a l l .  

Reserved by CDC. 

The a p p l i c a t i o n  program 
repr ieved i t s e l f  a f t e r  
being abor ted ,  but NIP has 
a l s o  aborted.  The only 
AIP c a l l  t h a t  can be 
issued a f t e r  NIP a b o r t s  is  
a NETOFF. 

E i t h e r  the  f i e l d  o r  value 
parameter i n  the  indi-  
ca ted  c a l l  was not  found. 

E i t h e r  the  f i e l d  o r  value 
parameter i n  the  indi-  
cated c a l l  was not found. 

A QTENDT c a l l  is  i l l e g a l  
before  a QTOPEN c a l l  o r  
a f t e r  a QTCLOSE c a l l .  

A QTGET c a l l  is i l l e g a l  
before  a QTOPEN c a l l  o r  
a f t e r  a QTCLOSE c a l l .  

A QTPUT c a l l  is  i l l e g a l  
before  a QTOPEN c a l l  o r  
a f t e r  a QTCLOSE c a l l .  

A QTLINK c a l l  is  i l l e g a l  
before  a QTOPEN c a l l  o r  
a f t e r  a QTCLOSE c a l l .  

Issued 
BY 

AIP 

AIP 

AIP 

AIP 

AIP 

AIP 

QTW 

QTRM 

QTW 

QTRM 



TABLE B-2. APPLICATION PROGRAM DAYFILE AIP AND QTRM DIAGNOSTIC MESSAGES (Contd) 

Reason 
Code 

7 4 

75 
thru 
7 9 

80 

8 1 

82 

8 3 

84 
thru 
94 

9 5 

96 
thru 
98 

99 

Message 

Reserved by CDC. 

Significance 

QTTIP: REQUEST INVALID 
BEFORE QTOPEN 

QTOPEN: DUPLICATE QTOPEN 

A QTTIP call is illegal 
before a QTOPEN call or 
after a QTCLOSE call. 

QTOPEN: NIT NUM-TERMS 
FIELD IS ZERO 

QTOPEN: NETON REJECTED 

QTOPEN: NETWORK NOIT 
AVAILABLE 

QTLINK: NO SUPPORT- 
A-TO-A 

QTGET : NETWORK L0C:ICAL 
ERROR, TYPE n 

The application program 
attempted to perform 
QTOPEN a second time. 

The num-terms field in 
the network information 
table was zero when 
QTOPEN was called. 

  he application program 
was not allowed to access 
the network. Either 
another application with 
the same name has accessed 
the network or the network 
operator has disabled the 
application from accessing 
the network. 

The network is not running 
or it temporarily does not 
have enough resources to 
allow this application to 
access the network. 

Reserved by CDC. 

The application program 
requested connection to 
another application pro- 
gram when the support-A- 
to-A field is not set. 

Reserved by CDC. 

NAM has sent a logical 
error supervisory message 
to the application pro- 
gram; n is the reason code 
from the logical error 
supervisory message. The 
logical error is due to 
a QTPUT call with bad 
parameters stored in the 
network information table. 

Act ion 

Correct the statement se- 
quence and rerun the job. 

Remove the extra QTOPEN 
statement and rerun the 
job. 

Correct the table and re- 
run the job. 

Rerun th.e job after con- 
tacting the local 
operator. 

Rerun tbe job later. 

Change t.he program to set 
the Support-A-to-A field 
before t.he call to QTOPEN 
and rerun the job. 

Correct the parameter 
fields before issuing the 
QUPUT call. 

Issued 
BY 

QTRM 

QT 

QTRM 

QTRM 

QTW 

QTM 



TABLE B-3. AIP MACRO ASSEMBLY LISTING DIAGNOSTIC MESSAGES 

Message 1 
ERR FIRST PARAMETER 
MISSING 

ERR MUST BE LIST= 1 

ERR NSUP ADDRESS 
MISSING 

ERR STATUS ADDRESS 
MISSING 

ERR MINACN ADDRESS 
MISSING 

ERR MAXACN ADDRESS I 
MISSING 

ERR HEADER AREA 
ADDRESS MISSING 

ERR TEXT AREA 
ADDRESS MISSING 

ERR TEXT LIMIT IS 
MISSING 

ERR SECOND PARAMETER 
MISSING 

ERR THIRD PARAMETER 
MISSING 

ERR PARAMETER 
MISSING 

At l e a s t  one parameter  i s  
r e q u i r e d  i n  t h e  AIP c a l l  
t h a t  caused t h e  e r r o r .  

S i g n i f i c a n c e  

A parameter  i s  r e q u i r e d  a f t e r  
LIST= i n  t h e  second c a l l i n g  
format  by t h e  AIP c a l l  t h a t  
caused t h e  e r r o r .  

Ac t i on  

Address of nsup word is  n o t  
provided  i n  t h e  f i r s t  o r  t h i r d  
c a l l i n g  format  by t h e  NETON 
AIP c a l l  t h a t  caused t h e  e r r o r .  

Address of  s t a t u s  word i s  n o t  
provided  i n  t h e  f i r s t  o r  t h i r d  
c a l l i n g  format  by t h e  NETON 
AIP c a l l  t h a t  caused  t h e  e r r o r .  

Address of  MINACN word is  n o t  
p rov ided  i n  t h e  f i r s t  o r  t h i r d  
c a l l i n g  format  by t h e  NETON 
AIP c a l l  t h a t  caused t h e  e r r o r .  

Address of  MAXACN word i s  n o t  
provided  i n  t h e  f i r s t  o r  t h i r d  
c a l l i n g  format  by t h e  NETON 
AIP c a l l  t h a t  caused  t h e  e r r o r .  

Address of  a p p l i c a t i o n  b l o c k  
heade r  i s  no t  provided  i n  f i r s t  
o r  t h i r d  c a l l i n g  format  by t h e  
NETGET, NETGETF, NETGETL, o r  
NETGTFL AIP c a l l  t h a t  c aused  
t h e  e r r o r .  

Address of  t e x t  a r e a  is  n o t  
provided  i n  t h e  f i r s t  o r  t h i r d  
c a l l i n g  fo rma t  by t h e  NETGET, 
NETGETF, NETGETL o r  NETGTFL 
AIP c a l l  t h a t  caused  t h e  e r r o r .  

Address  of t e x t  l i m i t  of  b l o c k  
a c c e p t a b l e  is  n o t  p rov ided  i n  
t h e  f i r s t  o r  t h i r d  c a l l i n g  f o r -  
mat by t h e  NETGET, NETGETF, 
NETGETL o r  NETFTFL AIP c a l l  
t h a t  caused t h e  e r r o r .  

Second parameter  is  n o t  pro- 
v ided  i n  t h e  f i r s t  o r  t h i r d  
c a l l i n g  format  by t h e  NETPUT, 
NETREL, NETSETF, NETSTC, 
NETWAIT, NETPUTF o r  NETDBG AIP 
c a l l  t h a t  caused t h e  e r r o r .  

Thi rd  parameter  is  n o t  pro- 
v ided  i n  t h e  f i r s t  o r  t h i r d  
c a l l i n g  format  by t h e  NETPUTF 
o r  NETDBG AIP c a l l  t h a t  caused  
t h e  e r r o r .  

The parameter  is n o t  provided  
i n  t h e  NETSETP AIP c a l l  t h a t  
caused  t h e  e r r o r .  

C o r r e c t  t h e  c a l l  and r e -  
assemble  t h e  job.  

C o r r e c t  t h e  c a l l  and re-  
assemble  t h e  job.  

C o r r e c t  t h e  c a l l  and re-  
assemble  t h e  job. 

C o r r e c t  t h e  c a l l  and re- 
assemble  t h e  job.  

C o r r e c t  t h e  c a l l  and re-  
assemble  t h e  job .  

C o r r e c t  t h e  c a l l  and re -  
assemble  t h e  job .  

C o r r e c t  t h e  c a l l  and re- 
assemble  t h e  job .  

C o r r e c t  t h e  c a l l  and re-  
assemble  t h e  job.  

C o r r e c t  t h e  c a l l  and re-  
assemble  t h e  job.  

C o r r e c t  t h e  cal l  and re- 
assemble  t h e  job .  

C o r r e c t  t h e  c a l l  and re-  
assemble  t h e  job .  

C o r r e c t  t h e  c a l l  and re- 
assemble  t h e  job.  



TABLE B-3. AIP MACRO ASSEMBLY LISTING DIAGNOSTIC MESSAGES (Contd)  

ERR f i e l d  ERROR I N  
1 ST PARAMETER 

Message S i g n i f i c a n c e  

ERR f i e l d  ERROR I N  
FIELD MNEMONICS 

Act i o n  

ERR f i e l d  ILLEGAL 
REGISTER NAME 

ERR f i e l d  ERROR I N  
BRD PARAMETER 

The f i r s t  parameter  provided  
i n  t h e  NFETCH o r  NSTORE c a l l  
t h a t  caused  t h e  e r r o r  is  n o t  
v a l i d .  The f i e l d  parameter  
i n d i c a t e s  t h e  f i e l d  i n  which  
t h e  e r r o r  occu r s .  

The second parameter  provided  
i n  t h e  NFETCH o r  NSTORE c a l l  
t h a t  c aused  t h e  e r r o r  is  n o t  a 
v a l i d  symbol ic  f i e l d  name. The 
f i e l d  parameter  i n d i c a t e s  t h e  
f i e l d  i n  which t h e  e r r o r  
occu r s .  

The t h i r d  parameter  provided  
i n  t h e  NFETCH c a l l  t h a t  caused  
t h e  e r r o r  is  n o t  a v a l i d  r e g i s -  
ter. The f i e l d  pa r ame te r  
i n d i c a t e s  t h e  f i e l d  i n  which  
t h e  e r r o r  occu r s .  

The t h i r d  parameter  provided  
i n  t h e  NSTORE c a l l  t h a t  caused  
t h e  e r r o r  is n o t  a v a l i d  r e g i s -  
t e r .  The f i e l d  pa r ame te r  
i n d i c a t e s  t h e  f i e l d  i n  which  
t h e  e r r o r  occu r s .  

Message 

BAD DEBUG LOG FILE 

BAD DIRECTIVE TABLE 
ENTRY 

DLFP COMPLETE 

DUPLICATE FILE NAME 

EMPTY DEBUG LOG FILE 

ERROR I N  B DIRECTIVE 

ERXOR I N  BD= DIRECTIVE 

ERROR I N  BT= DIRECTIVE 

ERROR I N  C DIRECTIVE 

ERROR I N  CN= DIRECTIVE 

C o r r e c t  t h e  c a l l  and re -  
assemble  t h e  job. 

C o r r e c t  t h e  c a l l  and re- 
assemble  t he  job .  

C o r r e c t  t h e  c a l l  and re- 
assemble  the  job. 

C o r r e c t  t h e  c a l l  and re- 
assemble  the  job .  

TABLE B-4. DLFP DAYFILE, ERROR, AND INFORMATIVE MESSAGES 

S i g n i f i c a n c e  Act i on  

DLFP d i d  no t  p r o c e s s  t h e  debug 
l o g  f i l e  because  t h e  c o n t e n t  
of  t h e  f i l e  was bad. 

C o r r e c t  anc r e run .  

DLFP d e t e c t e d  a n  e r r o r  i n  i t s  
i n t e r n a l  t a b l e s .  

C o r r e c t  ancl r e run .  

DLFP comple ted  p r o c e s s i n g  t h e  
debug l o g  f i l e ,  i f  any. 

The debug l o g  f i l e  was empty. I None. 

None. 

The same f i l e  name was used on 
more t han  one parameter  on t h e  
c o n t r o l  c a r d .  

B d i r e c t i v e  is no t  fo l lowed by I C o r r e c t  ancl r e r u n .  
keyword o p e r a t o r .  

C o r r e c t  ant1 r e r u n .  

Date  is i n v a l i d  o r  m i s s ing .  I C o r r e c t  and r e run .  

Time is i n v a l i d  o r  m i s s ing .  I C o r r e c t  ancl r e run .  

C d i r e c t i v e  is n o t  fo l lowed by I C o r r e c t  andl r e run .  
keyword s e p a r a t o r .  

Connect ion  number is i n v a l i d  I C o r r e c t  anti r e run .  
o r  m i s s i ng .  

AIP 

A1 P 

AIP 

I s sued  
BY 

DLFP 

DLFP 

DLF P 

DLFP 

DLFP 

DLFP 

DLFP 

DLFP 

DLFP 

DLFP 



TABLE B-4. DLFP DAYFILE, ERROR, AND INFORMATIVE MESSAGES (Contd) 

Message 

ERROR I N  DN= DIRECTIVE 

ERROR I N  E DIRECTIVE 

ERROR I N  ED= DIRECTIVE 

ERROR I N  ET= DIRECTIVE 

ERROR I N  F DIRECTIVE 

ERROR I N  LE= DIRECTIVE 

ERROR I N  N DIRECTIVE 

ERROR I N  NM= DIRECTIVE 

ERROR I N  P DIRECTIVE 

ERROR I N  PF= DIRECTIVE 

ERROR I N  PS= DIRECTIVE 

ERROR I N  R DIRECTIVE 

ERROR I N  SM= DIRECTIVE 

ERROR I N  SN= DIRECTIVE 

ERROR I N  T DIRECTIVE 

ERROR I N  U DIRECTIVE 

ERROR I N  X DIRECTIVE 

ILLEGAL CHARACTER 

ILLEGAL FILE NAME 

ILLEGAL PARAMETER 

LOG FILE NOT CLOSED 

MULTIPLE COMMAS 
BETWEEN DIRECTIVES 

1 Action 1 Sign i f i cance  

DN d i r e c t i v e  used i n c o r r e c t l y .  Correct  and rerun.  

Date is i n v a l i d  o r  missing. ( Correct  and rerun. I DLFP I 

E d i r e c t i v e  is not  followed by 
keyword sepa ra to r .  

Time i s  inva l id  o r  missing. 

Correct  and rerun.  

F d i r e c t i v e  is not  followed 
by keyword sepa ra to r .  

Length is an i n v a l i d  value  o r  
missing. 

N d i r e c t i v e  i s  no t  followed 
by a keyword sepa ra to r .  

Correct  and rerun. 

Correct  and rerun. 

Correct  and rerun. 

Correct  and rerun.  

Number is i n v a l i d  o r  missing. I Correct  and rerun. I DLFP I 
P d i r e c t i v e  i s  not followed 
by keyword sepa ra to r .  

Hexadecimal number i s  i n v a l i d ,  
not two d i g i t s ,  o r  missing. 

Hexadecimal number i s  i n v a l i d ,  
not  four  d i g i t s ,  o r  missing. 

R d i r e c t i v e  is not  followed by 
keyword sepa ra to r .  

Number is  i n v a l i d ,  o r  missing. 

SN d i r e c t i v e  used incor rec t ly .  

T d i r e c t i v e  is not followed by 
keyword sepa ra to r .  

U d i r e c t i v e  is not followed by 
keyword sepa ra to r .  

X d i r e c t i v e  is not  followed by 
keyword sepa ra to r .  

The d i r e c t i v e  record con ta ins  a 
cha rac te r  t h a t  i s  not a l e t t e r ,  
a d i g i t ,  an equal  s i g n ,  a 
comma, o r  a blank. 

The f i l e  name con ta ins  char- 
a c t e r s  o t h e r  than l e t t e r s  and 
d i g i t s  or  i t  begins wi th  a 
number. 

DLFP does not  recognize a 
parameter on the  c o n t r o l  card .  

Debug log f i l e  was not c losed 
c o r r e c t l y .  E i t h e r  NETOFF o r  
NETREL was not  c a l l e d  before  
the  a p p l i c a t i o n  terminated. 

Two o r  more commas were used 
wi th  no d i r e c t i v e  i n  between 
them. 

Correct  and rerun.  

Correct  and rerun. 

Correct  and rerun. 

Correct  and rerun. 

Correct  and rerun.  

Correct  and rerun. 

Correct  and rerun. 

Correct  and rerun.  

Correct  and rerun. 

Correct  and rerun. 

Correct  and rerun. 

Correct  and rerun. 

Correct  t h e  a p p l i c a t i o n  
program f o r  f u t u r e  exe- 
c u t i o n s ,  i f  poss ib~ le .  

Correct  and rerun.  

DLFP 

DLFP 

DLFP 

DLFP 

DLF P I DLFP I 
DLFP 

DLFP 

DLFP 



TABLE B - 4 .  DLFP DAYFILE, ERROR, AND INFORMATIVE MESSAGES (Contd)  

I Message S i g n i f i c a n c e  

NO MESSAGES FOUND No messages were found w i t h  
t h e  s p e c i f i e d  keywords. 

None. 

C o r r e c t  ant1 r e run .  

C o r r e c t  an11 r e run .  

C o r r e c t  and r e run .  

C o r r e c t  an11 r e run .  

OVER 10 VALID CHARS 
BETWEEN KEYWD SEP 

The s t r i n g  of  v a l i d  c h a r a c t e r s  
between t h e  keyword s e p a r a t o r  
was g r e a t e r  t h a n  10  c h a r a c t e r s .  
A v a l i d  c h a r a c t e r  is a l e t t e r ,  
a d i g i t ,  o r  a n  e q u a l  s i g n .  

PARAMETER FORMAT ERROR A parameter  on t h e  c o n t r o l  c a r d  
is n o t  f o rma t t ed  c o r r e c t l y .  

PARAMETER SPECIFIED 
TWICE 

A parameter  on t h e  c o n t r o l  c a r d  
a p p e a r s  more t h a n  once.  

UNRECOGNIZABLE 
KEYWORD 

A n o n e x i s t e n t  keyword was used ,  
o r  t h e  f i r s t  keyword d i d  n o t  
beg in  i n  column one.  

TABLE B-5. CCP USER DIAGNOSTIC MESSAGES 

Message 

FROM NOP... 
message t e x t  

I S i g n i f i a n c e  I Act i o n  I s sued  By 

CCP None. A message from t h e  NPU o p e r a t o r  is  
d i s p l a y e d .  

HOST AVAILABLE I You have s e l e c t e d  a n  a v a i l a b l e  As i n d i c a t e d  by t h e  
u s e r  sl:atus mes- 
sage :  ENTER INPUT 
TO CONlJECT TO HOST. 

CCP 
h o s t .  

The r e q u e s t e d  connec t i on  was 
r e j e c t e d  by t h e  h o s t .  

As i n d : ~ c a t e d  by t h e  
u s e r  s t a t u s  mes- 
s age :  ENTER HD TO 
SEE HOST STATUS. 

CCP 

Your t e r m i n a l  ha s  been connected  t o  
t h e  h o s t .  

As i n d i c a t e d  by t h e  
u s e r  s t a t u s  mes- 
s a g e :  READY FOR 
INPUT o r  TERMINAL 
DISABLElD BY NOP. 

CCP 

HOST DISCONNECTED 

HOST UNAVAILABLE 

INPUT DISCARDED 

NO HOST AVAILABLE 

The NPU has  t e rmina t ed  communi- 
c a t i o n  w i t h  t h e  h o s t  s o f t w a r e ;  
connec t i on  was n o t  completed.  

As i n d i c a t e d  by t h e  
u s e r  s t a t u s  mes- 
s age :  ENTER INPUT 
TO CONNECT TO HOST 
o r  TERMINAL 
DISABLED BY NOP. 

CCP 

You have s e l e c t e d  and a t t emp ted  t o  
e s t a b l i s h  a connec t i on  w i t h  a h o s t  
t h a t  is c u r r e n t l y  u n a v a i l a b l e .  

A s  i n d i c a t e d  by t h e  
u s e r  s t a t u s  mes- 
s age :  ENTER HD TO 
SEE HOST STATUS. 

CCP 

I CCP has  d i s c a r d e d  u s e r  i n p u t .  I Reen t e r  t h e  i n p u t .  CCP 

CCP No h o s t s  a r e  a v a i l a b l e .  As indf ica ted  by ' t h e  
u s e r  sl :atus mes- 
age :  ENTER HD TO 
SEE HOST STATUS. 



TABLE B-5. CCP USER DIAGNOSTIC MESSAGES (Contd) 

Message 

NO HOST CONNECTED 

NO HOST SELECTED 

OVER. . 

REPEAT. . 
WAIT.. 

xx ACCEPTED.. 

xx DUPLICATE CHARACTER 

xx ERR 

xx ILLEGAL COMMAND 

xx ILLEGAL TERMINAL CLASS 

xx ILLEGAL VALUE 

xx VALUE INAPPROPRIATE 

*DEL* 

Signifiance 

You are not connected to a host. 

A host is available but you did not 
select one. 

Page wait has occurred. More out- 
put is available. 

System ready to accept input. 

Because of a temporary overload 
condition, a portion of the current 
input line has been discarded. 

Informative message that indicates 
a valid terminal definition command 
was entered and accepted. xx is 
the terminal definition command 
that was accepted. 

The value you specified in the 
terminal definition command xx 
conflicts with another terminal 
definition. 

The terminal definition command 
has been rejected because an in- 
valid command syntax was entered. 
xx is the terminal parameter 
mnemonic of the terminal definition 
command. 

The characters xx must be a 
terminal definition mnemonic or 
interactive status command. 

The value you specified in the 
terminal definition command xx is 
not valid for your terminal. 

You specified an invalid value in 
the terminal definition commands 
xx . 
The value you specified in the 
terminal definition command xx 
is not appropriate for your 
terminal. 

The system has deleted the last 
line of input. This occurred when 
you entered the cancel character 
(CN) followed by the end-of-line/ 
end-of-block terminator. 

Act ion 

As indicated by the 
user status mes- 
age: ENTER INPUT 
TO CONNECT TO HOST. 

As indicated by the 
user status mes- 
age: ENTER HN=nn 
TO SELECT HOST. 

Enter an empty line. 

Reenter last input. 

Cancel current in- 
put line and repeat 
input after REPEAT.. 
output. 

None. 

Try another value. 

Reenter the command 
correctly. 

Ensure the accuracy 
of your entry and 
retry. 

Choose an appro- 
priate value (refer 
to appendix F). 

Choose a valid 
value (refer to 
appendix F. 

Choose an appro- 
priate value (refer 
to appendix F). 

None. 

Issued By 

CCP 

CC P 

CCP 

CCP 

CCP 

CCP 

CCP 

CCP 

CCP 

CCP 

CCP 

CCP 

CCP 



I TERMS 
I This appendix con ta ins  terms and mnemonics unique 

t o  t h e  d e s c r i ~ t i o n  of the  sof tware  presented i n  
t h i s  manual. It a l s o  con ta ins  terms whose i n t e r -  
p r e t a t i o n  wi th in  t h i s  manual is  in tended t o  be more 
cons t r a ined  o r  d i f f e r e n t  from t h a t  commonly made. 
Some terms used i n  o t h e r  manuals f o r  t he  network 
sof tware  a r e  included f o r  the  r eade r ' s  convenience 
when r econc i l ing  terminology. 

Acknowledgment, Block - 
A message r e tu rned  t o  the  sender  confirming t h e  
d e l i v e r y  of one block; r e f e r r e d  t o  a s  BACK i n  
CCP documentation. 

Address - I A l o c a t i o n  of d a t a  ( a s  i n  t h e  main o r  micro NPU 

-._ I memory) o r  of a dev ice  ( a s  a p e r i p h e r a l  dev ice  
or  t e rmina l ) .  

A s c i e n t i f i c  programming language c h a r a c t e r i z e d  
by powerful o p e r a t o r s  def ined a s  s i n g l e  symbols. I - 

Appl icat ion Block Header (ABH) - 
A s i n g l e  60-bit word d e s c r i p t i o n  accompanying 
every block pass ing between an a p p l i c a t i o n  pro- 
gram and NAM. 

Appl ica t ion Block Limit (ABL) - 
The number of unacknowledged blocks  a l o g i c a l  
connect ion i s  allowed t o  have ou t s t and ing  
(queued by the  network) a t  any one time. 

Appl ica t ion Block Number (ABN) - 
A f i e l d  i n  the  a p p l i c a t i o n  block header .  An 
appl ica t ion-ass igned number used t o  i d e n t i f y  a 
p a r t i c u l a r  d a t a  message block. 

Appl ica t ion Block Type (ABT) - 
A f i e l d  i n  the  a p p l i c a t i o n  block header d e f i n i n g  
t h e  accompanying block a s  e i t h e r  d a t a  o r  super- 

- I v i s o r y ,  n u l l  or  not n u l l ,  and i n d i c a t i n g  which 
block i s  t he  l a s t  block of a message. 

Appl ica t ion Character  Type (ACT) - 
A f i e l d  i n  the  a p p l i c a t i o n  block header d e f i n i n g  

1 t h e  byte  s i z e  and packing of t e x t  c h a r a c t e r s .  

Appl ica t ion Connection Number (ACN) - 
( A number ass igned by NAM t o  i d e n t i f y  a p a r t i c -  

u l a r  l o g i c a l  connection w i t h i n  an  a p p l i c a t i o n  
program. 

Appl ica t ion I n t e r f a c e  Program (AIP) - 
A group of r o u t i n e s  t h a t  r e s i d e  i n  t h e  app l i ca -  
t i o n  program's f i e l d  l eng th .  These r o u t i n e s  

1 b u f f e r  communication between t h e  a p p l i c a t i o n  
program and the  network, us ing the  system con- 
t r o l  po in t  f e a t u r e  of NOS. 

Appl ica t ion L i s t  Number (ALN) - 
An application-program-assigned number used t o  
i d e n t i f y  a p a r t i c u l a r  group of l o g i c a l  connec- 
t i o n s  belonging t o  the  a p p l i c a t i o n  program. 

App l i ca t ion  Name (ANAMIS) - 
Up t o  seven 6-bi t  l e t t e r s  o r  d i g i t s  ( t h e  f i r s t  
must be a l e t t e r )  used t o  i d e n t i f y  an  app l i ca -  
t i o n  program. It :is used by ano the r  a p p l i c a t i o n  
program, by a t e rmina l  ope ra to r  when connect ion 
t o  t h e  a p p l i c a t i o n  is  reques t ed ,  and by the  
h o s t  ope ra to r  t o  g:Lve commands. I 

Appl i ca t ion  Program - 
A program r e s i d e n t  i n  a hos t  computer t h a t  pro- 
v i d e s  an  informat ion s t o r a g e ,  r e t r i e v a l ,  and/or  
process ing s e r v i c e  v i a  t h e  d a t a  communication 
network and t h e  Network Access Method. Appli- 
c a t i o n  programs a:lways use  t h e  system c o n t r o l  
po in t  f e a t u r e  of NOS t o  communicate w i t h  t h e  
Network Access Method. In  t h e  con tex t  of ne t -  
work so f tware ,  an  a p p l i c a t i o n  program is  not  an  
i n t e r a c t i v e  job, bu t  r a t h e r  a t e rmina l  s e r v i c i n g  
f a c i l i t y .  A t e rmina l  s e r v i c i n g  f a c i l i t y  pro- 
v'ides t e rmina l  u s e r s  wi th  a s p e c i f i c  process ing 
c a p a b i l i t y  such a s  remote job e n t r y  from ba tch  
t e r m i n a l s ,  t r a n s a c t i o n  process ing,  e n t r y  and 
execut ion of i n t e r a c t i v e  jobs,  and so  f o r t h .  
For example, t h e  s t anda rd  CDC i n t e r a c t i v e  fa-  
c i l i t y  IAF makes t e rmina l  i npu t  and output  
appear t h e  same to  an  execut ing program a s  f i l e  
i n p u t  and ou tpu t ;  IAF i s  a network a p p l i c a t i o n  
program, bu t  t h e  execu t ing  program us ing  IAF i s  
an i n t e r a c t i v e  job. 

Archetype Terminal - 
The s p e c i f i c  t e rmina l  equipment possess ing a l l  
of t h e  a t t r i b u t e s  used a s  d e f a u l t s  f o r  t he  
d e f i n i t i o n  of one terminal  c l a s s .  Each t e rmina l  ( 
c l a s s  has  a corresl?onding archetype t e rmina l .  

Asynchronous - 
A t ransmiss ion  i n  which each in fo rma t ion  char- 
a c t e r  i s  i n d i v i d u a l l y  synchronized by t h e  use 
of s t a r t  and s t o p  b i t s .  The gap between each 
c h a r a c t e r  is  no t  n ~ a c e s s a r i l y  of f ixed  length .  

Asynchronous P ro toco l  - 
The p ro toco l  used by asynchronous,  t e l e t y p e - l i k e  
dev ices .  For CCP, t h e  p ro toco l  i s  a c t u a l l y  the  
s e t  of p ro toco l s  for  e i g h t  types  of r e a l  t e r -  
minals .  The NPU/l:erminal i n t e r f a c e  is  handled 
by the  ASYNC TIP. 

Automatic Input  - 
An ou tpu t  mode t'bt p r e f i x e s  up t o  20 char- 
a c t e r s  of t he  output  message t o  the  inpu t  r ep ly .  

Automatic Login - 
The process  whereby one o r  more of t h e  Network 
Va l ida t ion  F a c i l i t y  l o g i n  d i a l o g  parameters is  
supp l i ed  t o  NVF from t h e  l o c a l  c o n f i g u r a t i o n  
f i l e .  Parameters  supp l i ed  through automat ic  
l o g i n  c o n f i g u r a t i o n  of a t e rmina l  suppress  
prompting f o r  t h e  corresponding d ia log  e n t r i e s  
and o v e r r i d e  any e n t r i e s  made from t h e  t e rmina l .  ( 

Automatic Recogni t ion - 
The process  whereby t h e  Terminal I n t e r f a c e  Pro- 
gram i d e n t i f i e s  c h a r a c t e r i s t i c s  of a terminal  
when the  t e rmina l ' s  communication l i n e  becomes 



ac t ive .  The Terminal I n t e r f a c e  Program deter-  
mines sub-TIP type and terminal c l a s s  (and, f o r  
mode 4 terminals ,  the  c l u s t e r  and terminal ad- 
d resses )  by var ious  methods f o r  l i n e s  configured 
f o r  automatic recogni t ion.  The Communications 
Supervisor then matches these  parameters a g a i n s t  
the  d e s c r i p t i o n s  of s p e c i f i c  terminaIs  i n  the  
network configurat ion f i l e ;  the  terminal wi th  
the  c l o s e s t  match t o  the  empi r i ca l ly  determined 
parameters is  automatical ly  recognized a s  the  
terminal on the  communication l i n e .  

Bandwidth - 
For CCP, bandwidth i n d i c a t e s  the  t r a n s f e r  r a t e  
( i n  charac te r s  per second) between the NPU and 
the terminals .  

Base System Software - 
The r e l a t i v e l y  i n v a r i a n t  s e t  of programs i n  CCP 
t h a t  supp l ies  the  monitor,  t iming, i n t e r r u p t  
handling, and mult iplexing funct ions  f o r  the  
NPU. Base software a l s o  includes  common a r e a s ,  
d iagnos t i c s ,  and debugging u t i l i t i e s .  

Batch Device - 
A device  t h a t  is  capable of conducting input  
only o r  output  only operat ions .  A batch device  
i s  incapable of performing i n t e r a c t i v e  communi- 
ca t ions .  Card readers ,  l i n e  p r i n t e r s ,  and 
p l o t t e r s  a r e  examples of batch devices .  Batch 
devices  a r e  sometimes re fe r red  t o  a s  pass ive 
devices .  

Batch F i l e  Command - 
A command from RBF i n  the  host  which a l t e r s  t h e  
f i l e  c h a r a c t e r i s t i c s  of subsequent da ta  t rans-  
f e r s  f o r  a batch device. The c h a r a c t e r i s t i c s  
which can be changed include:  code type,  sup- 
p ress ing  ca r r i age  c o n t r o l  on output ,  changing 
f i l e  l i m i t s  (maximum s i z e  of a f i l e  i n  char- 
a c t e r s ) ,  and whether o r  not l a c e  cards  should 
be generated f o r  a card punch. For HASP and 
BSC terminals ,  026/029 card type can be changed 
from a terminal through a request  t o  RBF. 

Binary Synchronous Communications (BSC) - 
A communications protocol  supported by the  BSC 
TIP. This protocol  connects IBM 2780 o r  3780 
terminals  t o  the NPU using half-duplex synchro- 
nous t ransmissions  i n  a point-to-point mode. 
The terminals  have batch devices  which use 
EBCDIC code. Transparent d a t a  exchanges a r e  
permitted. The terminals  a r e  s t ruc tu red  t o  
have a v i r t u a l  console ( i n t e r a c t i v e  device) .  
This is composed of a card reader  f o r  input  and 
a p r i n t e r  f o r  output .  

Block - 
In the  context  of network communications, a 
por t ion  or a l l  of a message. A message is  
divided i n t o  blocks of one o r  more words (2  
bytes/word i n  the  NPU) t o  f a c i l i t a t e  buf fe r ing ,  
t ransmission,  e r r o r  de tec t ion  and c o r r e c t i o n  of 
v a r i a b l e  l eng th  da ta  streams. Di f fe r ing  block 
p ro toco l s  apply t o  the  host/NPU and the  NPUI 
terminal i n t e r f a c e s .  

Block Acknowledgment - 
See Acknowledgment, Block. 

Block Header - 
See Appl icat ion Block Header. 

Block I n t e r f a c e  Package (BIP:, - 
A group of modules t h a t  provide rou t ing ,  s e r v i c e  
message handl ing,  and some common TIP sub- -J '  

rou t ines  including a s s i s t a n c e  i n  IVT block and 
PRUB formation f o r  uplirte messages. By making 
holdlqueue dec i s ions  f o r  downline batch m e s -  
sages ,  the  BIP a l s o  has some batch da ta  stream 
flow c o n t r o l  c a p a b i l i t y .  

Block Limit - 
The number of message blocks t h a t  can be 
awai t ing de l ive ry  a t  any one time i n  e i t h e r  the  
host-to-NPU d i r e c t i o n  o r  the  NPU-to-host d i rec -  
t i o n  f o r  a s i n g l e  device. 

Block Protocol  - 
The protocol  governing block t r a n s f e r s  of 
informat ion between the host  and the  l o c a l  
NPU. Data is  t r a n s f e r r e d  i n  IVT blocks o r  PRU 
blocks (PRUBs) . 

Block Type - 
See Appl icat ion Block Type. 

Break - 
A method employed by a terminal  opera to r  t o  
i n t e r r u p t  output  o r  input  i n  progress.  Also, 
an element of t h e  block protocol  t h a t  i n d i c a t e s  
an i n t e r r u p t i o n  of the  da ta  stream. 

Broadcast Message - 
A message generated by t h e  system or  by an 
opera to r  using the  system. The message is  s e n t  
t o  one (broadcast  one) o r  a l l  (broadcast  a l l )  
of the  consoles  i n  the  system. 

Buffer Threshold - 
The minimum number of b u f f e r s  a v a i l a b l e  f o r  
assignment t o  new tasks .  As t h e  buf fe r  l e v e l  
f a l l s  toward t h e  th resho ld ,  new t a s k s  a r e  
re jec ted  ( r e g u l a t i o n )  wi th in  CCP. 

Buffering - 
The process of c o l l e c t i n g  d a t a  together  i n  buf- 
f e r s .  Ord ina r i ly ,  no a c t i o n  on the  d a t a  i s  
taken u n t i l  the  buf fe r  is  f i l l e d .  F i l l e d  buf- 
f e r s  include the  case  where d a t a  i s  terminated 
before  t h e  end of t h e  buf fe r  and the  remaining 
space is f i l l e d  with  extraneous mat ter .  

Byte - 
A group of contiguous h i t s .  Unless pref ixed 
( f o r  example, a 6-bi t  b y t e ) ,  t h e  term implies  
8-bi t  groups. When used f o r  encoding charac te r  
d a t a ,  a byte  represen t s  a s i n g l e  charac te r .  
ZVT uses  7-bi t  ASCII c h a r a c t e r s  wi th  t h e  e i g h t  
b i t  reserved f o r  pa r i ty .  

Casse t t e  - 
The magnetic t ape  dev ice  i n  an NPU used f o r  
boo t s t rap  loading of o f f - l i n e  d i a g n o s t i c s  and 
( i n  remote NPUs) the  boo1:strap load/dump opera- 
t ion .  

CE Error  Message - 
A message containing :Lnformation concerning 
hardware and/or  software malfunctions. 



Character  - 
A coded by te  of d a t a ,  such a s  a 6-bi t  d i s p l a y  
code o r  7-bit  ASCII code. Terminals expect  a 
wide range of codes. Network products  a r e  
r e spons ib le  f o r  t r a n s l a t i n g  between t e rmina l  
codes and hos t  codes. Unl.ess o therwise  spec- 
i f i e d ,  r e fe rences  t o  charac . ters  i n  t h i s  manual 
a r e  t o  ASCII 7-bi t  by te  c h a r a c t e r s .  

Character Type - 
See Appl ica t ion Character  Type. 

C i rcu la r  Input Buf fe r  (CIB) - 
This f ixed  b u f f e r  i s  used by the  m w  subsystem 
t o  c o l l e c t  a l l  d a t a  passi.ng up l ine  from t h e  
mul t ip l exe r .  The b u f f e r  is c o n t r o l l e d  by a put 
po in te r  f o r  the  mul t ip l exe r  and a p ick p o i n t e r  
used t o  demul t ip lex  d a t a  t o  ind iv idua l  l i n e -  
o r i en ted  d a t a  b u f f e r s .  

C l u s t e r  - 
Mode 4 dev ices  grouped b.y a common c l u s t e r  
addres s .  

C l u s t e r  Address - 
The hardware addres s  of a c l u s t e r .  This term 
i s  used i n  s e v e r a l  ways wi th in  mode 4 communi- 
c a t i o n s  documentation, a s  shown i n  t a b l e  C-1. 

TABLE C-1. MODE 4 NOMENCLdTURE EQUIVALENCE 

I Networks 
Nomenclature 

Network p rocess ing  
u n i t  

C l u s t e r  addres s  

C lus t e r  c o n t r o l l e r  

Terminal addres s  

Data source  

S i t e  addres s  

Equipment 
c o n t r o l l e r  

S t a t i o n  
addres s  

Control  
s t a t i o n  

S t a t i o n  
addres s  

S t a t i o n  

Device 
addres s  

Command Driver  - 
The hardware d r i v e r  t h a t  c o n t r o l s  t h e  mux 
subsystem. 

Common Area - 
Within CCP, a r e a s  of  main memory ded ica ted  t o  
system and g loba l  d a t a .  Th'ese a r e  u s u a l l y  below 
address  100016. 

Communication Element - 
Any e n t i t y  t h a t  c o n s t i t u t c : ~  a po in t  of i npu t  
t o ,  o r  ou tpu t  from, the  d a t a  communication net -  
work. This inc ludes  t e rmina l  d e v i c e s ,  t e r -  
mina l s ,  communication l i n e s ,  and a p p l i c a t i o n  
programs. 

Communication Line - 
A complete communication c l L r c u i t  between a t e r -  
minal and i t s  network process ing u n i t .  

Communication Network .- 
The p o r t i o n  of the  t o t a l  network comprising the  
l i n k e d  network p rc~cess ing  u n i t s .  The communi- 
c a t i o n  network excludes  t h e  hos t  computer and 
t e rmina l s  and i s  approximately  equ iva len t  t o  
the  s e t  of a l l  network e lements  conf igured a s  
p a r t  of t he  t o t a l  network. 

Communications Control  Program (CCP) - 
A p o r t i o n  of the  letwork so f tware  t h a t  r e s i d e s  
i n  a 255x S e r i e s  retwork process ing u n i t .  This  
s e t  of modules performs the  t a s k s  de lega ted  t o  
t h e  NPU i n  t h e  network message process ing sys- 
tem. This  softwa,-e can inc lude  such r o u t i n e s  
a s  t h e  Terminal 1nl:erface Program. 

Communications Supervi::or (CS) - 
A p o r t i o n  of  t h e  network so f tware ,  w r i t t e n  a s  
an  a p p l i c a t i o n  ,program; t h e  Communications 
Supervisor  conf igc . res  and c o n t r o l s  t h e  s t a t u s  
of NPUs and a l l  t h e i r  communication l i n e s  and 
t e rmina l s .  

Conf igurat ion - 
See System Configu,:ation. 

Connection - 
See Logical  Connection. 

Connection Number (CN) - 
A unique number a:;signed t o  each a c t i v e  dev ice  
on a l o g i c a l  l i n k .  

Console - 
A dev ice  devoted t;o network c o n t r o l  process ing.  
An example of  a console  i s  t h e  NPU Operator ' s  
(NOP) t e rmina l .  1i conso le  a t t a c h e d  to  the  NPU 
can be used f o r  o f f l i n e  process ing.  

Constant C a r r i e r  - 
A communication l i n e  wi th  a t r ansmiss ion  c a r r i e r  
s i g n a l  t h a t  remains on con t inuous ly ;  f a i l u r e  i s  
r epor t ed  i f  t he  c a r r i e r  s i g n a l  received remains 
o f f  f o r  a per iod of time t h a t  equa l s  o r  exceeds 
a f a i l u r e  v e r i f i c a t i o n  per iod.  

Content ion - 
The s t a t e  t h a t  e x i s t s  i n  a b i d i r e c t i o n a l  t r ans -  
miss ion l i n e  when both  ends of t h e  l i n e  t r y  t o  
use  the  l i n e  f o r  t .ransmission a t  t he  same time. 
A l l  p r o t o c o l s  con ta in  l o g i c  t o  r e s o l v e  t h e  con- 
t e n t i o n  s i t u a t i o n .  

Control  Blocks - 
(1) The types  of b locks  used t o  t r ansmi t  c o n t r o l  
( a s  opposed t o  d a t a )  informat ion;  ( 2 )  Blocks 
ass igned f o r  s p e c i a l  c o n f i g u r a t i o n / s t a t u s  pur- 
poses  i n  t h e  NPU. The major b locks  a r e  l i n e  
c o n t r o l  b locks  (LCB), l o g i c a l  l i n k  c o n t r o l  
b locks  (LLCB), l o g i c a l  channel c o n t r o l  blocks 
(LCCB), t e rmina l  c o n t r o l  b locks  (TCB), queue 
c o n t r o l  b locks  (QCB), b u f f e r  maintenance c o n t r o l  
b locks  (BCB), mux l i n e  c o n t r o l  blocks (MLCB), 
t e x t  p rocess ing  c o n t r o l  b locks  (TPCB), and 
d i a g n o s t i c s  c o n t r o l  b locks  (DCB). 

Control led  C a r r i e r  - 
A communication l i n e  wi th  a t r ansmiss ion  c a r r i e r  
s i g n a l  t h a t  is r a i s e d  and lowered wi th  each 
block t r a n s m i t t e d ;  f a i l u r e  i s  r epor t ed  i f  t h e  
c a r r i e r  s i g n a l  received does  n o t  f l u c t u a t e  i n  a 
s i m i l a r  f a sh ion .  



Control led  Terminal - 
A te rminal  whose inpu t  can be s t a r t e d  and 
stopped by the  network sof tware .  When a t e r -  
minal p l aces  d a t a  on a communication l i n e  only 
i n  response t o  a p o l l ,  t h e  maximum inpu t  r a t e  
can be c o n t r o l l e d  by c o n t r o l l i n g  the  p o l l i n g  
r a t e .  Mode 4 t e rmina l s  a r e  con t ro l l ed :  

Coupler - 
A hardware module r e s i d e n t  i n  a front-end ne t -  
work process ing u n i t .  That coupler  l i n k s  t h e  
network process ing u n i t  t o  a h o s t  computer. 
Transmissions a c r o s s  the  coupler  use block 
p ro toco l .  

Cross - 
The sof tware  suppor t  system f o r  CCP. These 
programs, which a r e  run on the  h o s t ,  suppor t  
source  code programming i n  PASCAL, macro- 
assembler ,  and microassembler languages.  The 
compiled or  assembled ou tpu t  of t h e  Cross pro- 
grams a r e  i n  ob jec t  code format on hos t  computer 
f i l e s  (source  code i s  a l s o  kep t  i n  hos t  f i l e s ) .  
The ob jec t  code f i l e s  a r e  processed by o t h e r  
Cross programs and h o s t  i n s t a l l a t i o n  programs 
i n t o  a downline load f i l e  f o r  an NPU. 

Cycl ic  Redundancy Check (CRC) - 
A check code t r ansmi t t ed  wi th  blocks/frames of  
d a t a .  It i s  used by s e v e r a l  p ro toco l s  inc lud ing  
the  HASP and CDCCP pro toco l s .  

Data - 
Any p o r t i o n  of a message c r e a t e d  by the  source ,  
exc lus ive  of any informat ion used t o  accomplish 
t r ansmiss ion  of such a message. 

Data Buffer  - 
A block of 64 contiguous words i n  CCP used f o r  
s t o r i n g  d a t a  ( 2  c h a r a c t e r s  per word). A b u f f e r  
u s u a l l y  has a header of  one o r  more words. 
Data wi th in  a d a t a  b u f f e r  is de l imi t ed  by 
p o i n t e r s  t o  the  f i r s t  and l a s t  c h a r a c t e r s  ( d a t a  
b u f f e r s  a r e  c h a r a c t e r  o r i en ted ) .  I f  t h e  d a t a  
cannot a l l  f i t  i n t o  one b u f f e r ,  an  a d d i t i o n a l  
b u f f e r  is  ass igned and i s  chained t o  t h e  c u r r e n t  
b u f f e r .  Buffer assignment cont inues  u n t i l  t he  
e n t i r e  message is  conta ined i n  t h e  c h a i n  of  
b u f f e r s .  Buf fe r s  a r e  chained toge the r  only  t o  
the  forward d i r e c t i o n .  

Data Compression - 
The technique of t r a n s m i t t i n g  a sequence of 
i d e n t i c a l  c h a r a c t e r s  a s  a c o n t r o l  c h a r a c t e r  and 
a number r ep resen t ing  the  l e n g t h  of t h e  se- 
quence. HASP and BSC p r o t o c o l s  suppor t  d a t a  
compression. 

Data Set  - 
A hardware i n t e r  f ace  which t r a n s f  o m s  analog 
d a t a  t o  d i g i t a l  d a t a  and the  converse.  

DDLTs - 
Spec ia l  d i a g n o s t i c  programs which use a h igh ly  
s t r u c t u r e d  t a b l e  technique t o  a i d  the  t roub le -  
shooter  i n  i s o l a t i n g  a problem. 

Debugging - 
The process  of running a program t o  r i d  it of 
anomalies . CCP s u p p l i e s  debugging a i d s  f o r  
programs (TUP, PBTIPDG, and PBDEBUG) and f o r  
run-time PASCAL programs (QDEBUG and its asso-  
c i a t e d  programs) AIP s u p p l i e s  the  a p p l i c a t i o n  
programs wi th  debug log  f i l e s .  

Dedicated Line - 
A communication l i n e  t h a t  is  permanently con- 4 
nected between a t e rmina l  and a network proc- 
e s s i n g  u n i t .  Contras t  w i th  Switched Line.  

DEFINE - d 
An NDL s ta tement  t h a t  provides  t h e  macro-like 
c a p a b i l i t y  of s u b s t i t u t i n g  an i d e n t i f i e r  i n  
coding f o r  a more complex e n t i t y .  When t h e  
coding is  processed,  t h e  i d e n t i f i e r  is i n t e r -  
p re t ed  a s  i f  i t  had been replaced by t h e  complex 
e n t i t y .  Also, a NOS c o n t r o l  s ta tement  t h a t  
c r e a t e s  permanent f i l e s .  

Des t ina t ion  - 
The dev ice  o r  a p p l i c a t i o n  program designated t o  
r e c e i v e  the  message. 

Des t ina t ion  Node (DN) - 
The NPU node t h a t  d i r e c t l y  i n t e r f a c e s  t o  t h e  
d e s t i n a t i o n  of a d a t a  message block. For in- 
s t a n c e ,  t he  DN of  an  up l ine  message may be  the  
host  process  which passes  t h e  message t o  t h e  
a p p l i c a t i o n  program respons ib le  f o r  process ing 
t h e  message. 

Device - 
J 

' A s e p a r a t e l y  addres sab le  p o r t i o n  o r  a l l  of a 
t e rmina l .  This  term is  used i n  v a r i o u s  ways 
w i t h i n  mode 4 communications documentation, a s  
shown i n  t a b l e  C-1. 

D iagnos t i c s  - 
Software programs o r  combinations of programs 
o r  t a b l e s  which a i d  t h e  t roub leshoo te r  i n  
i s o l a t i n g  problems. 

D i rec t  Access F i l e  - 
I n  t h e  con tex t  of NOS permanent f i l e s ,  a d i r e c t  
access  f i l e  is  a f i l e  t h a t  i s  accessed and d. 
modified d i r e c t l y .  

D i rec t  C a l l s  - 
The method of pass ing c o n t r o l  d i r e c t l y  from one 
program t o  another .  This  i s  t h e  usua l  t r a n s f e r  
mode f o r  CCP. Some CCP c a l l s  a r e  i n d i r e c t ,  
through t h e  monitor.  Such OPS l e v e l  i n d i r e c t  
c a l l s  pass  informat ion t o  the  c a l l e d  program 
through parameter a r e a s  c a l l e d  w o r k l i s t s .  See 
Workl is t .  

D i rec t  Memory Access (DMA) - - The high-speed inpu t /ou tpu t  channel t o  t h e  NPU 
main memory. This  channel i s  used f o r  host/NPU 
buffered t r a n s f e r s .  

D i r e c t o r i e s  - 
Tables  i n  CCP which c o n t a i n  informat ion used t o  
r o u t e  b locks  t o  the  proper i n t e r f a c e  and l i n e .  
There a r e  d i r e c t o r i e s  f o r  source  and d e s t i n a t i o n  
node and f o r  connect ion number. A routed mes- 
sage is  a t t a c h e d  t o  t h e  TCB f o r  t h e  l i n e  over 
which t h e  message w i l l  pass.  

Downline - 
The d i r e c t i o n  of ou tpu t  i n fo rma t ion  f low,  from 
h o s t  t o  NPU t o  terminal .  

Dump - 
In  t h e  con tex t  of CCP, t h e  process  of t r ans -  
f e r r i n g  the  c o n t e n t s  of t h e  NPU main memory, 
r e g i s t e r s ,  and f i l e  1 r e g i s t e r s  t o  the  h o s t .  
The dump can be processed by the  Network Dump 
Analyzer i n  t h e  hos t  t o  produce a l i s t i n g  of 
the  dumped in fo rma t ion  i n  hexadecimal format.  

d 



Echo - 
The process of d i sp lay ing  a keystroke on a t e r -  
minal ' s  console. Echoing can be done from the 
TIP, from a modem, o r  from the terminal i t s e l f .  

Echoplex - 
The process of r e tu rn ing  received charac te r s  on 
a ful l -duplex l i n e .  Not a l l  terminals  o n ,  f u l l -  
duplex communication l i n e s  a r e  capable of 
echoplex operat ion.  

F i l e  - 
A u n i t  of batch da ta .  F i l e s  a r e  t r ans fe r red  
between app l i ca t ion  programs and terminals  by 
using PRUBS on the NPUs host  s i d e  and t r ans -  
mission blocks on the  NPUs terminal  s ide .  A 
f i l e  contains  one o r  more records. Example: a 
card reader  job can c o n s i s t  of a f i l e  containing 
the  card image records  of a l l  the  cards  i n  the  
job deck. 

F i l e  Reg i s te r s  - 
The two s e t s  of mic roreg i s t e r s  ( f i l e  1 and f i l e  
2) i n  the NPU. F i l e  1 r e g i s t e r s  contain  param- 
e t e r  information t h a t  i s  reloaded whenever the  
NPU is i n i t i a l i z e d .  Microprograms using f i l e  1 
r e g i s t e r s  may a l s o  change values  i n  them. F i l e  
2 r e g i s t e r s  a re  invar ian t  firmware r e g i s t e r s  
t h a t  come preprogrammed with the  NPU. 

Format Ef fec to r s  (FE) - 
Characters i n  an output  da ta  stream that de te r -  
mine the appearance of da ta  a t  the  console. A 
format e f f e c t o r  usual ly  takes  the form of a 
s ing le  charac te r  i n  the  output  message. For 
p r i n t i n g  dev ices ,  the  charac te r  is  t r a n s l a t e d  
by the  output s i d e  of the  TIP i n t o  a combination 
of ca r r i age  r e t u r n s ,  l i n e  feeds ,  o r  spaces. 
S imi la r ly ,  FEs f o r  d i s p l a y s  can command new 
l i n e s ,  screen c l e a r i n g ,  o r  cu rsor  posi t ioning.  

Frame - 
A frame is a block of da ta  sen t  ac ross  a high- 
speed l i n k .  It is composed of con t ro l  by tes ,  a 
CRC sum, and ( i n  some cases)  d a t a  by tes  i n  
sub-block sequence. A sub-block can be a block 
protocol  block or a p a r t  of a block. The frame 
i s  the  bas ic  communications u n i t  used i n  t runk 
(NPU t o  NPU) communications and provides high- 
da ta  dens i ty  i n  b i t - s e r i a l  format '  over data-  
grade l i n e s ,  a s  wel l  a s  da ta  assurance. 

Frames a re  t ransmit ted a s  a sequence of by tes  
through the  mux subsystem which uses a 
hardware-controlled frame on the input  and out- 
put mux loops. 

Free-Wheeling Terminal - 
When a terminal can input  a t  the  d i s c r e t i o n  of 
the  terminal user and has an input  r a t e  that 
cannot be con t ro l l ed  d i r e c t l y .  Asynchronous 
terminals  a r e  free-wheeling. Contrast wi th  
Controlled Terminal. 

Front-End NPU - 
A network processing u n i t  which d i r e c t l y  i n t e r -  
f aces  t o  one o r  more hosts .  Synonymous with  
l o c a l  NPU. 

Fu l l  Duplex (FDX) - 
Two-way simultaneous t ransmission on a communi- 
ca t ion  l i n e .  

Function Codes - 
Codes used by the  s e r v i c e  module t o  des igna te  
the  type of funct ion (command o r  s t a t u s )  being 
t ransmit ted.  Two codes a r e  def ined:  Primary 
Function Code (PFC) and Secondary Function Code 
(SFC). Function codes a r e  a l s o  used between NAM 
and the a p p l i c a t i o n  programs i n  a l l  supervisory 
messages. 

Global Variables  - 
PASCAL v a r i a b l e s  which a r e  def ined f o r  use by 
any CCP program. Contras t  g loba l  v a r i a b l e s  
with  l o c a l  v a r i a b l e s ,  which a r e  i d e n t i f i e d  only 
within  a program. 

Half Duplex (HDX) - 
Two-way a l t e r n a t i n g  t ransmissioh on a communi- 
c a t i o n  l i n e .  Normally a s i n g l e  s e t  of da ta  
l i n e s  c a r r y  i n p u t ,  ou tpu t ,  and p a r t  of the  con- 
t r o l  information. Contention f o r  use i s  possi- 
b l e  i n  HDX mode and must be resolved by the  
protocol  governing Line t r a n s f e r s .  

Hal t  Codes - 
Codes generated by the  NPU when i t  executes a 
sof t -s top.  These codes, which i n d i c a t e  the  
cause of t h e  stoppage, a r e  contained i n  a CCP 
dump. 

HASP - 
A protocol  based on the  BSC protocol ;  i t  i s  used 
by HASP worksta t ions .  A worksta t ion has both 
i n t e r a c t i v e  and batch devices .  The standard 
code of a l l  HASP devices  i s  EBCDIC; however, 
t r ansparen t  batch da ta  exchanges with  the  host 
a r e  a l s o  permitted. The HASP TIP converts  
i n t e r a c t i v e  HASP da ta  from EBCDIC transmission 
blocks t o  ASCII IVT blocks;  i t  converts  batch 
HASP da ta  from EB1:DIC t ransmission blocks t o  
d i sp lay  code PRUBs. 

Header - 
The port ion o r  por t ions  of a message holding 
information about t:he message source,  dest ina-  
t i o n ,  and type. During network movement, a 
message can acquire  severa l  headers.  For exam- 
p l e ,  dur ing movemerlt of a message from a t e r -  
minal t o  the  host  over an X.25 network, the  
message acqu i res  the  following headers: one a t  
the  terminal  ( a l s o  a t r a i l e r ) ,  one f o r  the  
frame, one f o r  the  packet,  and another f o r  the  
host  block. Heade:rs a r e  discarded by the  ap- 
p ropr ia te  s t a g e  of processing, so t h a t  i n  t h i s  
example, t h e  hos t  s e e s  only the  host block 
header.  Conversely, headers  a r e  generated and 
discarded a s  need~ed downline, so  t h a t  t h e  
terminal  sees  only t h e  terminal  header (and 
t r a i l e r ) .  

Header Area (HA) - 
An a r e a ,  usua l ly  one 60-bit word, wi th in  the  
a p p l i c a t i o n  program. containing the  a p p l i c a t i o n  
block header f o r  a NETPUT or  NETPUTF c a l l ,  o r  
t h e  a rea  t o  rece ive  the  header f o r  a NETGET, 
NETGETL, NETGETF, o r  NETGTFL c a l l .  

High-Speed ~ynchro'nous .Line - 
A d a t a  transmission l i n e  opera t ing  a t  o r  above 
19200 b/s .  These l i n e s  a r e  normally used f o r  
l o c a l  LIPIremote LIP t r a n s f e r s  and f o r  X.25 and 
HASP network t r a n s f ~ ~ r s .  



Host - 
The computer t h a t  controls  the network and con- 
t a i n s  the appl icat ions programs tha t  process 
network messages. 

Host Interface Package (HIP) - 
The CCP program which handles block t r a n s f e r s  
across the hos t / loca l  NPU in te r face .  The HIP 
t r a n s f e r s  control  blocks and data  blocks (IVT 
blocks or PRUBs). 

Host Node - 
The node I D  number of the NPU coupler t h a t  
d i r e c t l y  in te r faces  with a host  computer. 

Host Operator (HOP) - 
The operator  who resides a t  the system console, 
i n i t i a t e s  NAM, con t ro l s  NPUs and network-related 
host elements. The HOP may do a l l  NPU operator  
(NOP) functions a s  well a s  those funct ions 
unique to the HOP desp i te  the exis tance of NOPs. 
There can be only one HOP. Contrast with NPU 
operator .  

I d e n t i f i e r  (ID) - 
I d e n t i f i e r s  can r e f e r  t o  por t s ,  nodes, l i n e s ,  
l i n k s ,  or terminals. Any hardware element or 
connection can have an I D ,  normally a sequen- 
t i a l l y  assigned number. 

I n i t i a l i z a t i o n  - 
The process of loading an NPU and op t iona l ly  
dumping the NPU contents. After downline load- 
ing from the hos t ,  the NPU network-oriented 
tab les  a re  configured by the host  so t h a t  a l l  
network processors have the same IDS f o r  a l l  
network terminals ,  l i n e s ,  t runks,  e t c .  

Input - 
Information flowing upline from terminal t o  host 
computer . 

Input Buffer - 
In the context of CCP, a da ta  b u f f e r  containing 
a message destined to the host.  These buf fe rs  
a r e  dynamically a l loca ted  and released. 

Input. Parameter - 
A parameter in  an AIP c a l l  tha t  provides input 
to  the AIP routine. An input parameter can be 
a constant ,  an expression, o r  a symbolic address 
fo r  such values. Input parameters a re  not 
a l t e r e d  by the completion of AIP processing. 

In te rac t ive  Device - 
Any device capable of conducting both input and 
output ,  making it capable of dialog with the 
Network Validation F a c i l i t y .  Also known a s  a 
console-type device. An in te rac t ive  terminal 
device i s  serviced by an appl ica t ion  program 
using the in te rac t ive  v i r t u a l  terminal in te r -  
face. Contrast with Passive Device. 

In te rac t ive  Vir tual  Terminal (IVT) - 
A block protocol format fo r  in te rac t ive  t e r -  
minal consoles. CCP TIPs convert a l l  upline 
in te rac t ive  messages t o  t h i s  format (exception: 
no transformations a re  made t o  t ransparent  da ta  
except to  put the messages i n t o  block format). 
By t h i s  method, app l ica t ion  programs i n  the 
host need only t o  be able  to  process i n t e r -  
a c t i v e  data  i n  IVT format ra ther  than i n  the 
m u l t i p l i c i t y  of formats tha t  r e a l  terminals use. 

Downline messages from the host  t o  i n t e r a c t i v e  
devices a r e  converted from IVT t o  r e a l  terminal 
format. IVT processing i s  control led by the 
TIPs; the  TIPs use some common IVT modules. 

In te r face  (NPU) - - -' 

The s e t  of hardware and software t h a t  permits 
t r a n s f e r s  between the  NPU and an ex te rna l  
device. There a r e  three pr inc ipa l  in te r faces :  
t o  the host through a coupler (block protocol 
i n  IVT or PRU format handled by a HIP) t o  a 
neighbor NPU v i a  the rnux subsystem (CDCCP pro- 
tocol  handled by a LIP), and t o  the terminals 
(various protocols) .  Standard terminal proto- 
co l s  a re  handled by the ASYNC, BSC, Mode 4, HASP 
and X.25 TIPs. 

In te r rup ts  - 
A s e t  of hardware l i n e s  and software programs 
tha t  allow ex te rna l  events t o  in te r rup t  NPU 
processing. Interrupt ing programs allow pref- 
e r e n t i a l  processing on a p r i o r i t y  basis .  The 
lowest p r i o r i t y  l eve l  is  processed by an OPS 
monitor. 

IVT Commands - 
A group of commands t h a t  allow the operator  a t  
the terminal or a host  app l ica t ion  program t o  
control  some of the IVT transforms made by a 
TIP. These commands can (1) change the terminal 
characters  f o r  breaks and cancel s igns ,  (2) 
s e l e c t  output page format (such a s  page width 
and length,  number of padding characters  a f t e r  
a l i n e  feed or ca r r iage  r e t u r n ) ,  ( 3 )  designate 
par i ty  type, terminal c l a s s ,  and other  device- 
re la ted  fea tures .  

Level - 
For l o g i c a l  records, an o c t a l  number 0 through 
17 i n  the system-supplied 48-bit marker t h a t  
terminates a short  or zero-length PRU. 

Line - 
A connection between an NPU and a terminal ,  o r  
a group of terminals. 

Line Control Block (LCB) - 
A t a b l e  assigned t o  each a c t i v e  l i n e  i n  the 
system. It contains configurat ion information 
a s  well  a s  cur ren t  pro'cessing information. 

Link - 
A connection between two NPUs or  an NPU and a 
host.  

Link In te r face  Package (LIP) - 
The CCP program which handles frame t r a n s f e r s  
across  a trunk; t h a t  i s ,  across  the connection 
between a l o c a l  and a remote NPU. A LIP uses 
CDCCP protocol and i n t e r f a c e s  on the l o c a l  NPU 
s i d e  t o  the HIP. On the  remote NPU s i d e ,  t h e  
LIP i n t e r f a c e s  with the appropriate  TIP. In 
both loca l  and remote NPUs, the LIP i n t e r f a c e s  
with the mux subsystem f o r  t r a n s f e r  across  the 
trunk. 

L is t  - 
A group of l o g i c a l  connections with the same 
appl ica t ion  l i s t  number, which a r e  linked to- 
gether by NAM and t rea ted  a s  a s ing le  e n t i t y  i n  
NETGETL o r  NETGTFL c a l l s .  

L i s t  Number - 
See Application L i s t  Number. 



Load - 
The process of moving programs downline from 
the host and s to r ing  them in the NPU main and 
micromemory. Loading of a remote NPU i s  accom- 
plished by the host through the use of the LIP 
in the loca l  NPU. 

Local Configuration F i l e  (LCF) - 
A f i l e  i n  the host computer system, containing 
information on the physical and log ica l  makeup 
of the communication elements i n  the system. 
The f i l e  contains a l i s t  of the app l ica t ion  
programs ava i lab le  fo r  execution i n  the host  
computer, and the l i n e s  and terminals t h a t  can 
access it. This is  a NOS d i r e c t  access per- 
manent f i l e .  

Local NPU - 
An NPU which is  connected t o  the host  v i a  a 
coupler. A loca l  NPU always contains a HIP f o r  
processing block protocol t r a n s f e r s  across  the 
hos t / loca l  NPU in te r face .  Synonymous with 
front-end NPU. Contrast with remote NPU. 

Logical Channel Control Block (LCCB) - 
A data  s t ruc ture  holding information about 
log ica l  channels. These a re  used by the X.25 
TIP for  terminals connected t o  the NOS network 
through a publ ic  data  network. 

Logical Connection - 
A log ica l  message path establ ished between two 
appl icat ion programs or between a network te r -  
minal and an appl ica t ion  program. Unti l  t e r -  
minated, the log ica l  connection allows messages 
to  pass between the two e n t i t i e s .  

Logical Line - 
The bas ic  message u n i t  of a device. An upl ine 
l o g i c a l  l i n e  is designated by a ca r r iage  re tu rn  
for  upline. See Physical Line. 

Logical Link (LL) - 
The portion of a log ica l  connection defined by 
host node and terminal node I D  numbers. A 
log ica l  l i n k  i s  an error-free path across  the 
network over which,many separate  log ica l  con- 
nections a re  multiplexed. A log ica l  l i n k  cannot 
t raverse  more than two NPUs. 

Logical Link Control Block (LLCB) - 
A t ab le  assigned t o  each l o g i c a l  l i n k  i n  the 
system which touches t h i s  NPU. The tab le  
contains configuration in£ ormation a s  well a s  
current  processing information. 

Logical Record - 
Under NOS, a data  grouping t h a t  cons i s t s  of one 
or more PRUs terminated by a short PRU or zero- 
length PRU. Equivalent t o  a system-logical- 
record under NOS/BE. 

Loop Multiplexer (LM) - 
The hardware which i n t e r f a c e s  the CLAs (which 
convert d a t a  between b i t - s e r i a l  d i g i t a l  and 
b i t - p a r a l l e l  d i g i t a l  character  format) and the 
input and output loops. 

Low/Medimum-Speed Voice-Grade Line - 
A l i n e  tha t  operates  a t  b i t  transmission r a t e s  
a t  or below 19200 b/s. These l i n e s  character-  
i s t i c a l l y  connect individual terminals t o  an 
NPU or t o  a PAD access device. 

Macromemory - 
The portion of 255x Ser ies  network processing 
un i t  memory t h a t  contains  code involved i n  da ta  
communication, such a s  the Terminal In te r face  
Program. 

Main Memory - 
The macromemory of the NPU. It i s  par t ly  dedi- 
cated t o  programs ancl common areas ;  the remain- 
der is buffer  area used f o r  data  and overlay 
programs. Word s ize  is  16 data  b i t s  plus th ree  
add i t iona l  b i t s  f o r  par i ty  and program protec- 
t ion.  Memory i s  packaged i n  16K and 32K word 
increments. 

Mask - 
In CCP, a b i t  pa t te rn  used i n  the i n t e r r u p t  
subsystem t o  check i f  an i n t e r r u p t  is  of suf- 
f i c i e n t l y  high p r i o r i t y  t o  be processed now. 
An i n t e r r u p t  mask :register i s  used i n  t h i s  
processing. 

Message - 
A l o g i c a l  un i t  of information, a s  processed by 
an appl ica t ion  program. When transmit ted over 
a network, a message can cons i s t  of one or  more 
blocks. 

Micromemory - 
The micro port ion of the NPU memory. This con- 
s i s t s  of 4096 words of 16-bit length. 1024 
words a r e  Read Only lhmory (ROM); the  remaining 
words a r e  Random Ac'tess Memory (RAM) and a r e  
a l t e r a b l e .  The ROM memory contains  the emula- 
t o r  microprogram t h a t  allows use of assembly 
language. 

Microprocessor - 
The portion of the hiPU t h a t  processes the pro- 
grams. 

Mode 4 - 
A communication l i n e  transmission protocol which 
requires  the  polline, of sources f o r  input t o  
the data  communication network. Control Data 
defines two types of mode 4 equipment, mode 4A 
and mode 4C. Mode 4A equipment is  polled 
through the hardware address of the console 
device,  regardless  of how many devices i n t e r f a c e  
t o  the network. Mode 4C equipment i s  polled 
through separate  hardware addresses, depending 
on the point each device uses t o  in te r face  with 
the network. 

Modem - 
A hardware device fcsr converting analog l e v e l s  
t o  d i g i t a l  s igna ls  and the converse. Long l i n e s  
in te r face  t o  d i g i t a l  equipment v i a  modems. 
Modem is  synonymous with da ta  s e t .  

Module - 
See program. 

Monitor - 
The port ion of the  NPU base system software 
responsible  f o r  time and space a l l o c a t i o n  within 
the computer. The pr inc ipa l  monitor program is  
OPSMON, which execu.tes OPS l e v e l  programs by 
scanning a t a b l e  of programs which have pending 
tasks .  



Multiplex Loop I n t e r f a c e  Adapter (MLIA) - 
The hardware por t ion  of the  mult iplex subsystem 
t h a t  c o n t r o l s  the  mu1 t ip lex ing  loops ( inpu t  and 
ou tpu t )  a s  wel l  a s  the  i n t e r f a c e  between the  
NPU and the mult iplexing subsystem. 

Multiplex Subsystem - 
The por t ion  of the  base NPU software which per- 
forms mult iplexing t a sks  f o r  upl ine and down- 
l i n e  d a t a ,  and a l s o  demult iplexes  upl ine da ta  
from the C I B  and places  the  da ta  i n  l i n e -  
or iented input da ta  b u f f e r s  . 

Neighbor NPUs - 
Two NPUs connected t o  one another  by means of a 
trunk. The NPU connected t o  the  host  v i a  a 
coupler is designated a s  the  l o c a l  NPU. The 
other  NPU is  a remote NPU; i t  i s  not  connected 
d i r e c t l y  t o  the hos t  i n  any fashion. 

Network - 
An interconnected s e t  of network processing 
u n i t s ,  h o s t s ,  and terminals .  

Network Access Method (NAM) - 
A software package t h a t  provides a general ized 
method of using a communication network f o r  
switching,  buf fe r ing ,  queuing, and t r ansmi t t ing  
data .  NAM is  a s e t  of i n t e r f a c e  rou t ines  used 
by a terminal se rv ic ing  f a c i l i t y  f o r  shared 
access  t o  a network of terminals  and o t h e r  
app l i ca t ion  programs, so t h a t  the  f a c i l i t y  pro- 
gram does not need t o  support the physical  
s t r u c t u r e s  and p ro toco l s  of a p r i v a t e  communi- 
ca t ion  network. 

Network Address - 
The address  used by block protocol  t o  e s t a b l i s h  
rout ing f o r  the  message. It c o n s i s t s  of t h r e e  
p a r t s ;  DN - the  d e s t i n a t i o n  node, SN - the  
source node, and CN - the  connection number. 

Network Configuration F i l e  (NCF) - 
A network d e f i n i t i o n  f i l e  i n  the  hos t  computer, 
containing information on the  network elements 
and permissible  l inkages  between them. The 
s t a t u s  of the  elements descr ibed i n  t h i s  f i l e  
is  modified by the  network opera to r  i n  the  
course of managing the network through the  Net- 
work Supervisor.  This is  a NOS d i r e c t  access  
permanent f i l e .  

Network Def in i t ion  F i l e  - 
Ei the r  of the  two types of NDL program output 
f i l e s  t h a t  determine the  conf igura t ion  of the  
network. This can be a network conf igura t ion  
f i l e  o r  a l o c a l  conf igura t ion  f i l e .  

Network Def in i t ion  Language (NDL) - 
The compiler-level language used t o  de f ine  t h e  
network configurat ion f i l e  and l o c a l  configura- 
t i o n  f i l e  contents .  

Network Def in i t ion  Language Processor (NDLP) - 
The network software module t h a t  processes an 
NDL program a s  an o f f - l i n e  batch job t o  c r e a t e  
the  network d e f i n i t i o n  f i l e s  and o the r  NDL pro- 
gram output .  

Network Element - 
Any configurable  e n t i t y  supervised o r  loaded by 
the  Network Supervisor.  A network element con- ..-/ 
sists of any e n t i t y  i n  the  t o t a l  network t h a t  
i s  no t  a communication element; t h i s  term i s  
usua l ly  appl ied t o  the  d a t a  communication net-  
work e n t i t i e s  comprising the  NPUs and t h e i r  

d 

l inkages .  

Network Logical Address - 
See Network Address. 

Network Processing Unit (NPU) - 
The c o l l e c t i o n  of hardware and software t h a t  
switches ,  b u f f e r s ,  and t r ansmi t s  da ta  between 
terminals  and host computers. 

Network Supervisor (NS) - 
A por t ion  of t h e  network sof tware ,  w r i t t e n  a s  a 
NAM a p p l i c a t i o n  program. The Network Supervisor 
dumps and loads  the  NPUs i n  the  communication 
network. 

Node - 
A hardware o r  software e n t i t y  t h a t  c r e a t e s ,  
absorbs ,  switches ,  and/or b u f f e r s  message 
blocks. NPUs and host  couplers  a r e  communica- 
t i o n  nodes of the  network. .-A 

NPU Operator (NOP) - 
The opera to r  who r e s i d e s  a t  a terminal  and con- 
t r o l s  network elements such a s  NPUs, t runks ,  
l o g i c a l  l i n k s ,  l i n e s ,  and terminals .  Contrast 
wi th  host  operator .  

Off-Line Diagnost ics  - 
Optional d iagnos t i c s  f o r  the  NPU t h a t  r equ i re  
the  NPU be disconnected from the  network. 

On-Line Diagnost ics  - 
Optional d iagnos t i c s  f o r  the  NPU t h a t  can be 
executed whi le  the  NPU i s  connected t o ,  and 
operat ing a s  a p a r t  of the  network. Individual  
l i n e s  being t e s t e d  must, however, be discon- 
nected from the  network. These d iagnos t i c s  a r e  
provided i f  the  user purchases a network main- 
tenance con t rac t .  

OPS Monitor - 
The NPU monitor. See Monitor. 

i 
Output - 

Information flowing downline from host  t o  t e r -  
minal. 

Output Buffer - 
Any buf fe r  t h a t  i s  used t o  hold a downline mes- 
sage from the  host .  

Packet - 
A group of binary d i g i t s ,  including da ta  and 
c a l l  c o n t r o l  s i g n a l s ,  which i s  switched a s  a 
s i n g l e  u n i t .  The d a t a ,  c o n t r o l  s i g n a l s ,  and 
e r ro r -con t ro l  information a r e  arranged i n  a 
s p e c i f i c  format. 



Packet AssemblyIDisassembly Access (PAD) - 
A d e f i n i t i o n  of  the  procedures f o r  t h e  o p e r a t i o n  
of an asynchronous terminal  through a packet- 
swi tching network (PSN). 

I 
Assembly: The accumulation of c h a r a c t e r s  from 
an asynchronous dev ice  i n t o  d a t a  blocks f o r  
t ransmiss ion v i a  a PDN. Disassembly: The 
encoding of blocks f o r  t r ansmiss ion  t o  an  
asynchronous terminal .  

Packet-Switching Network (PSN) - 
A packet-switching network provides  d a t a  com- 
munication s e r v i c e  between v a r i o u s  terminal  and 
computer systems o r  networks. The PSN is  usu- 
a l l y  l i censed  a s  a common c a r r i e r .  

Terminal i n t e r f a c e  t o  a PSN is  def ined by t h e  
packet assembly/disassembly (PAD) access .  PSN 
i n t e r f a c e  wi th  a NOS network is  de f ined  by t h e  
X.25 p ro toco l .  

PAD SubTIP - 
A subTIP of the  X.25 TIP t h a t  a l lows  asynchro- 
nous ASCII t e r m i n a l s  t o  communicate over  a 
pub l i c  d a t a  network. 

Paging (NPU) - 
A method of  execut ing programs and access ing  
d a t a  i n  the  NPU main memory r eg ion  above 65K. 
Paging i s  r equ i red  f o r  addres s ing  where the  
address  i s  l a r g e r  than 16 b i t s  (NPU word s i z e )  
i n  l eng th .  

Paging (Screen)  - 
The process  of f i l l i n g  a CRT d i s p l a y  wi th  d a t a  
and holding a d d i t i o n a l  d a t a  f o r  subsequent d i s -  
p lays .  Changing the  paged d i s p l a y  is  t e rmina l  
o p e r a t o r  c o n t r o l l e d  i f  t he  page wa i t  op t ion  i s  
s e l e c t e d .  

Pa ramete r i za t ion  - 
The process  whereby a l l  of t h e  conf igu rab le  
c h a r a c t e r i s t i c s  of  a s p e c i f i c  model of terminal  
a r e  r econc i l ed  wi th  the  c h a r a c t e r i s t i c s  of t h a t  
t e rmina l ' s  gene ra l  t e rmina l  c l a s s .  A l l  charac- 
t e r i s t i c s  no t  s p e c i f i c a l l y  dec la red  f o r  a g iven 
terminal  a r e  i n f e r r e d  from t h e  t e rmina l ' s  as-  
s igned t e rmina l  c l a s s .  C h a r a c t e r i s t i c s  can be  
dec la red  through the  t e rmina l ' s  d e f i n i t i o n  i n  
the  l o c a l  c o n f i g u r a t i o n  f i l e ,  o r  by t h e  t e r -  
minal user  through d i a l o g  wi th  t h e  Terminal 
I n t e r f a c e  Program, o r  by an a p p l i c a t i o n  program 
s e r v i c i n g  the  terminal .  

P a r i t y  - 
A type of  d a t a  assurance.  The most common 
p a r i t y  i s  c h a r a c t e r  p a r i t y ;  t h a t  i s ,  t he  sup- 
p lying of one e x t r a  b i t  per  c h a r a c t e r  so  t h a t  
t he  sum of a l l  t he  b i t s  i n  the  c h a r a c t e r  ( i n -  
c luding the  p a r i t y  b i t )  is  always an even (even 
p a r i t y )  o r  odd (odd p a r i t y )  number. 

PASCAL - 
A high l e v e l  programming language used f o r  CCP 
programs. Almost a l l  CCP programs a r e  w r i t t e n  
i n  PASCAL language. 

Pass ive  Terminal - 
Any terminal  incapable  of  conducting both inpu t  
and ou tpu t  and t h e r e f o r e  incapab le  of d i a l o g  
wi th  the  Network Va l ida t ion  F a c i l i t y .  Batch 
u n i t  record p e r i p h e r a l s  a r e  t y p i c a l  examples of 
pas s ive  t e rmina l s .  Also known a s  a nonconsole 
device .  Contras t  w i th  I n t e r a c t i v e  Terminal. 

Password - 
A parameter i n  th.e t e rmina l  ope ra to r ' s  l o g i n  
procedure type-in,  used f o r  a d d i t i o n a l  access  
s e c u r i t y  by the  Network Va l ida t ion  F a c i l i t y .  
This  parameter does not  appear  i n  any supervi -  
sory  messages. 

P e r i p h e r a l  Processor  Unit  (PPU) - 
The hardware u n i t  w i th in  the  hos t  computer t h a t  
performs phys ica l  i npu t  and output  through t h e  
computer's d a t a  channels .  

Phys ica l  Line - 
A s t r i n g  of d a t a  t h a t  is  determined by t h e  t e r -  
minal ' s  phys ica l  c l l a r a c t e r i s t i c s  (page width  o r  
l i n e  f eed ) .  Contras t  w i th  l o g i c a l  l i n e ,  which 
is determined by a c a r r i a g e  r e t u r n  o r  o t h e r  
forwarding s i g n a l .  

Phys ica l  Link - 
A connect ion between two major network nodes 
such a s  neighbor ing nodes. Messages can be 
t r ansmi t t ed  over a c t i v e  phys ica l  l i n k s .  

Phys ica l  Record Unit  (PRU) - 
Under NOS, the  amount of informat ion t r ansmi t t ed  
by a s i n g l e  physic.al o p e r a t i o n  of a s p e c i f i e d  
device .  The s i z e  of a PRU depends on the  
dev ice ,  a s  shown in t a b l e  C-2. 

A PRU t h a t  is  not  f u l l  of u se r  d a t a  i s  c a l l e d  a 
s h o r t  PRU; a PRU t h a t  has  a l e v e l  t e rmina to r  
bu t  no use r  d a t a  is  c a l l e d  a zero- length  PRU. 

TABLE C-2. PRU SIZE 

Mass s t o r a g e  I 7 1  
Device 

S ize  i n  Number 
of 60-Bit Words 

Tape i n  S I  format 
wi th  b ina ry  d a t a  

I Tape i n  o t h e r  format I Undefined I 

512 

Tape i n  I format 

P o l l i n g  - 
The process  of r eques t ing  inpu t  from hardware 
o r  sof tware  t h a t  o r ~ l y  provides  inpu t  on r eques t .  
P o l l i n g  is a concept of s e v e r a l  network proto-  
c o l s  and is  used t o  avoid inpu t  con ten t ion .  
Mode 4 t e r m i n a l s  a r e  po l l ed  f o r  i npu t  by t h e  
Terminal I n t e r f a c e  Program s e r v i c i n g  them; an  
a p p l i c a t i o n  program p o l l s  a l l  l o g i c a l  connec- 
t i o n s  f o r  i n p u t ,  whether t h e  l o g i c a l  connect ions  
a r e  wi th  c o n t r o l l e d  mode 4 t e rmina l s  o r  f r ee -  
wheeling asynchronous t e rmina l s .  

512 

P o r t  (P )  - 
The phys ica l  c o n ~ ~ e c t i o n  i n  t h e  NPU through 
which d a t a  is t r a n s f e r r e d  to/from t h e  NPU. 
Each p o r t  i s  numbered and suppor t s  a s i n g l e  
l i n e .  Subpor ts  a r e  poss ib l e  but  no t  used i n  
t h i s  v e r s i o n  of CCI?. 

Primary Function Code (PFC) - 
See Funct ion Codes. 



P r i o r i t y  - 
The condi t ion when t r a f f i c  through the network 
is maintained p r e f e r e n t i a l l y  f o r  one o r  more 
terminals  out  of a l l  terminals  producing net-  
work t r a f f i c .  Terminals wi th  p r i o r i t y  a re  t h e  
l a s t  terminals  f o r  which network t r a f f i c  is  
suspended when t r a f f i c  must be temporarily 
stopped because the  network i s  operat ing a t  
capaci ty .  Terminals with p r i o r i t y  receive pre- 
f e r e n t i a l  treatment of t h e i r  input  o r  output .  

P r i o r i t y  Level - 
A s e t  of 17 l e v e l s  of processing i n  the  NPU. 
P r i o r i t y  l e v e l s  a re  i n t e r r u p t  driven. The OPS 
monitor processes a t  the  lowest p r i o r i t y  l e v e l ;  
t h a t  i s ,  a t  a l e v e l  below any in te r rup t -d r iven  
l e v e l .  

Program - 
A s e r i e s  of i n s t r u c t i o n s  which a r e  executed by 
a computer t o  perform a t a s k ;  usua l ly  synonymous 
with  a module. A program can be composed of 
several  subprograms. 

P ro tec t  System - 
I n  the  NPU, a method of p roh ib i t ing  one s e t  of 
programs (unprotected)  from accessing another  
s e t  of programs (p ro tec ted)  and t h e i r  a s soc ia ted  
data .  The system uses a p ro tec t  b i t  i n  t h e  
main memory word. 

Protocol  - 
A s e t  of s tandardized conventions which must be 
used t o  achieve complete communication between 
elements i n  a network. A protocol  can be a s e t  
of predefined coding sequences, such a s  the  
con t ro l  byte envelopes added t o  o r  removed from 
d a t a  exchanged with  a terminal ;  a s e t  of d a t a  
addressing and d i v i s i o n  methods, such a s  the  
block mechanism used between an app l i ca t ion  
program and the  Network Access Method; o r  a s e t  
of procedures used t o  con t ro l  communication, 
such a s  the  supervisory message sequences used 
between an app l i ca t ion  program and the Network 
Access Method. 

PRU Comands - 
A s e t  of commands from the hos t  o r  a terminal 
t h a t  changes batch device  o r  batch f i l e  charac- 
t e r i s t i c s ,  a l t e r s  batch da ta  stream flow, o r  
t ransmits  accounting da ta  t o  the  host .  Al l  
batch f i l e  and batch device  commands can come 
from the host .  A few batch f i l e  connnands can 
a l s o  come from the terminal.  Some batch stream 
flow commands come from the  host,; o t h e r s  come 
from the terminals .  Accounting d a t a  commands 
come only from the terminals .  

PRU Device - 
Under NOS, a mass s to rage  device  o r  a tape i n  
S I  o r  I format,  so  c a l l e d  because records  on 
these  devices  a r e  w r i t t e n  i n  PRUs. 

PRUB - 
Physical record u n i t  block. A block format f o r  
batch terminals  that is  compatible with  t h e  
h o s t ' s  PRU (batch f i l e )  handling c a p a b i l i t i e s .  
CCP TIPs convert a l l  up l ine  batch messages t o  

t h i s  format (exception: no t ransformat ions  a r e  
made t o  t ransparent  da ta  except t o  put the  mes- 
sages  i n t o  PRUBs). By t h i s  method, a p p l i c a t i o n  
programs i n  the  host  need only t o  be a b l e  t o  
process batch da ta  i n  PRU format r a t h e r  than i n  
the  m u l t i p l i c i t y  of formats which r e a l  t e r -  
minals use. Downline messages from the  host  t o  
r e a l  batch devices  a r e  converted from PRUB t o  
r e a l  terminal  format. PRUB procesqing is  con- 
t r o l l e d  by t h e  TIPs with  t h e  he lp  of t h e  BIP. 

Publ ic  Data Network (PDN) - 
A network t h a t  supports  the  i n t e r f a c e  descr ibed 
i n  the  CCITT protocol  X.25. 

Queues - 
Sequences of blocks,  t a b l e s ,  messages, e t c .  
Most network queues a r e  maintained by leaving 
the  queued elements i n  place and using t a b l e s  
of po in te r s  t o  the  next queued element. Most 
queues operate  on a f i r s t - i n - f i r s t - o u t  bas i s .  
A s e r i e s  of work l i s t  e n t r i e s  f o r  a TIP i s  an 
example of an NPU queue. 

Random F i l e  - 
In the  context  of t h e  NOS opera t ing  system, a 
f i l e  wi th  the  random b i t  s e t  i n  the  f i l e  envi- 
ronment t a b l e  i n  which ind iv idua l  records  a r e  
accessed by t h e i r  r e l a t i v e  PRU numbers. 

Record - 
(1 )  A d a t a  u n i t  def ined f o r  the  host  record 
manager (PRU); (2 )  a da ta  u n i t  def ined f o r  HASP 
worksta t ions .  In  e i t h e r  case ,  a record con- 
t a i n s  space f o r  a t  l e a s t  one charac te r  of da ta  
and normally has a header a ssoc ia ted  with  i t .  
HASP records  can be composed of subrecords. 

Regulation - 
The process of making an NPU o r  a hos t  pro- -' 
gress ive ly  l e s s  a v a i l a b l e  t o  accept  var ious  
c l a s s e s  of input  da ta .  The host has one regu- 
l a t i o n  scheme, t h e  hos t  and mul t ip lex  i n t e r f a c e s  
of a l o c a l  NPU have another scheme, and the  mux 
i n t e r f a c e  t o  a neighbor NPU has a t h i r d  regula- 
t i o n  scheme. Some types  of t e rmina l s  ( f o r  
ins tance ,  HASP worksta t ions)  may a l s o  regu la te  
da ta .  Messages a r e  c l a s s i f i e d  a s  supervisory 
o r  s e r v i c e  (h ighes t  p r i o r i t y )  p r i o r i t y  da ta  and 
nonpr io r i ty  da ta .  P r i o r i t y  of d a t a  i s  es tab-  
l i s h e d  on a terminal-to-terminal b a s i s  through 
the  PRI c l a s s i f i c a t i o n  i n  NDL. Y' 

Remote NPU - 
A network processing u n i t  l inked i n d i r e c t l y  t o  
a hos t  computer through o t h e r  network processing 
u n i t s .  Contras t  wi th  l o c a l  NPU. 

Response Messages - 
A subc lass  of supervisory o r  s e r v i c e  messages 
t h a t  i s  a response t o  a supervisory o r  s e r v i c e  
message of the  o r ig ina to r .  Response messages 
normally con ta in  the  requested information o r  
i n d i c a t e  that the  requested t a s k  has  been 
s t a r t e d  o r  performed. Er ro r  o r  abnormal re- 
sponses a r e  s e n t  when the  responder cannot 
d e l i v e r  the  information o r  s t a r t  the  task.  



Return Parameter - 
A parameter in  an AIP c a l l  t h a t  provides a s  
input to  the  AIP rou t ine  the  i d e n t i f i c a t i o n  of 
a loca t ion  t o  which AIP should t r a n s f e r  in fo r -  
mation. This loca t ion  is within  the  appl ica-  
t i o n  program's f i e l d  length and ou t s ide  of the  
AIP por t ion  of t h a t  f i e l d  length.  A' r e tu rn  
parameter cannot be a constant  o r  a value i n  
i t s e l f .  Return parameters a r e  always symbolic 
addresses.  The time a t  which t r a n s f e r  of in- 
formation from AIP occurs depends on whether 
the program is  operat ing i n  p a r a l l e l  mode and 
whether use of the parameter is g loba l  t o  a l l  
AIP rou t ines  o r  l o c a l  t o  the  c a l l  i n  which i t  
i s  used. 

Routing - 
The process of sending datalcommands through 
the network t o  its d e s t i n a t i o n  ( f o r  ins tance ,  a 
terminal) .  The network l o g i c a l  address  (DN, 
SN, CN) is  the primary c r i t e r i o n  f o r  rout ing.  
In the NPU, d i r e c t o r i e s  a r e  used t o  accomplish 
the rout ing funct ion.  

Sequent ia l  - 
A f i l e  organizat ion i n  which records  a r e  s to red  
in  the  order i n  which they a r e  generated. 

Service Channel - 
The network l o g i c a l  connection used f o r  se rv ice  
message transmission. For t h i s  channel,  CN=O. 
The channel i s  always configured,  even a t  load 
time . 

Service Message (SM) - 
The network method of t r ansmi t t ing  most command 
and s t a t u s  information to/from the  NPU. Service  
messages use CMD blocks i n  the  block protocol.  

Service Module (SVM) - 
The s e t  of NPU programs responsible  f o r  proc- 
e ss ing  se rv ice  messages. SVM i s  a pa r t  of the  
BIP. 

Short PRU - 
A PRU tha t  does not contain  a s  much user  d a t a  
a s  the PRU can hold,  and is  terminated by a 
system terminator  wi th  a l e v e l  number. Under 
NOS, a shor t  PRU def ines  EOR. 

Source - 
The terminal o r  hos t  computer program that 
c r e a t e s  a message. 

Source Node (SN) - 
The node t h a t  i n t e r f a c e s  d i r e c t l y  t o  the  source 
of a d a t a  message block. 

S t a t e  Program Tables - 
CCP t a b l e s  used by the  mult iplex subsystem t o  
l o c a t e  the  next s t a t e  program t o  execute. 

S t a t e  Programs - 
CCP programs w r i t t e n  in  s t a t e  programming lan-  
guage. These programs usual ly  a r e  p a r t  of a 
TIP (some a r e  common t o  a l l  TIPS), but do not  
opera te  on the OPS leve l .  Ins tead they a r e  
reached by a c a l l  t o  the  mux l e v e l  o r  a r e  oper- 
a t ed  automatical ly  by the  mult iplex subsystem. 
S t a t e  programs process modem s i g n a l s ,  input  
d a t a ,  and output  data .  Text processing is  
pr imari ly  performed by s t a t e  programs. 

S t a t i o n  - 
A provider and/or r e c i p i e n t  of da ta  messages; 
usua l ly  synonymous with  a grouping of t e r -  
minals. This  term i s  used i n  var ious  ways 
wi th in  mode 4 communications documentation, a s  
shown i n  t a b l e  C-1. 

S t a t i s t i c s  Service  Message - 
A subc lass  of se rv ice  messages t h a t  con ta in  
d e t a i l e d  informatic~n about t h e  c h a r a c t e r i s t i c s  
and h i s t o r y  of a ne:twork element such a s  a l i n e  
o r  a terminal .  

S t a t u s  - 
Information r e l a t i n g  t o  the  cur ren t  s t a t e  of a 
dev ice ,  l i n e ,  e t c .  Service  messages a r e  the  
p r i n c i p a l  c a r r i e r  s of s t a t u s  information. 
S t a t i s t i c s  a r e  a s p e c i a l  subclass  of s t a t u s .  

S t r i n g  - 
A u n i t  of information t ransmission used by the  
HASP protocol .  One o r  more s t r i n g s  compose a 
record. A s t r i n g  can be composed of d i f f e r e n t  
c h a r a c t e r s  o r  contiguous i d e n t i c a l  charac te r s .  
In the  l a t t e r  case , ,  the  s t r i n g  is  normally com- 
pressed t o  a s i n g l e  charac te r  and a value indi-  
c a t i n g  the  number of t imes t h e  charac te r  occurs.  

Subfunction Code (SFC) - 
See Function Codes. 

Subport - 
One of s e v e r a l  adtlresses i n  a por t .  In t h i s  
r e l e a s e  of CCP, subport is  always equal  t o  0. 

Subprogram - 
A s e r i e s  of instru(:tions which a r e  executed by 
a computer t o  perform a t a sk  o r  p a r t  of a t a sk .  
A subprogram may be c a l l e d  by severa l  programs 
o r  may be unique t o  a s i n g l e  program. Subpro- 
grams a r e  normally reached by a d i r e c t  c a l l  
from a program. 

Supervisory Message - 
A message block i n  the  host  no t  d i r e c t l y  
involved with  the  t ransmission of d a t a ,  but 
which provides infc~rmat ion f o r  e s t a b l i s h i n g  and 
maintaining an environment f o r  the  communication 
of d a t a ,  between the  a p p l i c a t i o n  program and 
NAU, and through the  network t o  a d e s t i n a t i o n  
o r  from a source. Supervisory messages may be 
t r ansmi t t ed  t o  an ITPU i n  the  format of a serv- 
i c e  message. 

Switched Line - 
A communication l i n e  connected with  one network 
processing u n i t  but a b l e  t o  be connected t o  any 
one of severa l  terminals  v i a  a switching mecha- 
nism, such a s  a d ia led  telephone l i n e .  

Switching - 
The process of roiit ing a message o r  block t o  
the  spec i f i ed  i n t e r n a l  program o r  ex te rna l  des- 
t i n a t i o n .  

Symbolic Address - 
The a b s t r a c t  i d e n t i f i c a t i o n  of an e n t i t y  
serving a s  a 1ocat:ion from which o r  t o  which 
information can be t r ans fe r red .  A symbolic 
address  can contain  information, but does not 
c o n s t i t u t e  inforrnat.ion. A symbolic address i s  
an i d e n t i f i e r  repr(2sented i n  charac te r  form by 



the programmer, and is equivalent to  the con- 
cept of a var iab le  in  the terminology of some 
programming languages. In FORTRAN or  ALGOL 
programs, typ ica l  symbolic addresses include 
a r ray  names, a r ray  element names, and var iab le  
names. In COMPASS, a symbolic address i s  
equivalent to  a l abe l  in  a source code' locat ion 
f i e l d ;  a r e l a t i v e  address cannot be used a s  a 
symbolic address. In COBOL, a symbolic address 
i s  equivalent t o  a l eve l  01 Data Description 
entry. In SYMPL, a symbolic address i s  equiva- 
l e n t  to  the name of an array or  sca la r  item i n  
a data  declarat ion.  

Synchronous - 
A transmission i n  which data  is  t ransferred i n  
blocks t h a t  a re  framed by s t a r t  and end-of-text 
characters .  The blocks of da ta  can be comprised 
of charac te rs  of any predefined b i t  length. 

Character synchronization is  achieved by rec- 
ogni t ion of a predefined sync character  tha t  
precedes the block of data .  

System Configuration - 
The process of s e t t i n g  tab les  and var iab les  
throughout the network t o  ass ign  l i n e s ,  l i n k s ,  
terminals, e t c . ,  so t h a t  a l l  elements of the 
network recognize a uniform addressing scheme. 
After configurat ion,  network elements accept 
a l l  da ta  commands d i rec ted  to/through themselves 
and r e j e c t  a l l  o ther  data  and commands. 

Terminal - 
An e n t i t y ,  ex te rna l  to  the da ta  communication 
network but connected to  it v i a  a communication 
l i n e ,  tha t  suppl ies  input messages t o ,  and/or 
accepts output messages from, an appl ica t ion  
program. In the context of t h i s  manual, a t e r -  
minal i s  each separately addressable device 
comprising a physical terminal or s ta t ion .  

Terminal Address - 
The hardware address of a mode 4 console or 
mode 4C p r i n t e r .  This term is used i n  various 
ways within mode 4 communications documentation, 
a s  shown in t ab le  C-1. 

Terminal Class (TC) - 
An NDL parameter and supervisory message f i e l d  
value describing the physical a t t r i b u t e s  of a 
group of s imilar  terminals ,  i n  terms of an 
archetype terminal f o r  the group. 

Terminal Control Block (TCB) - 
A control  block within CCP containing configu- 
ra t ion  and s t a t u s  information f o r  an a c t i v e  
terminal. TCBs a r e  dynamically assigned. 

Terminal In te r face  Program (TIP) - 
A port ion of the Communications Control Program 
that  provides an in te r face  f o r  terminals con- 
nected t o  a 255x Ser ies  network processing 
un i t .  The TIP performs character  conversion t o  
and from 8-bit ASCII, l imited e d i t i n g  of the  
input and output stream, par i ty  checking, and 
so for th .  

Terminal Name (TNAME) - 
A name of up t o  seven l e t t e r s  and d i g i t s  known 
to the network and used to iden t i fy  a terminal 
to  the network's loca l  operator .  

Terminal Node - 
The node number associated with an NPU t h a t  

J 
in te r faces  with a terminal.  

Terminal Operator - 
The person operat ing the cc~nt ro l s  of a terminal.  d 
Contrast with user. 

Terminal Servicing F a c i l i t y  - 
See Application Program. 

Test U t i l i t y  Program (TUP) - 
A debugging u t i l i t y  t h a t  supports breakpoint 
debugging of CCP a s  well a s  o ther  u t i l i t y  type 
operat ions such a s  loading and dumping. I 

Text Area (TA) - 
The area within the app l ica t ion  program t h a t  
receives the message block. t e x t  from a NETGET, 
NETGETF, NETGTFL, or NETGE.TL c a l l ,  o r  contains  
the  message block t e x t  f o r  a NETPUT o r  NETPUTF 
c a l l .  

Text Length i n  Characters (TLC] - 
A f i e l d  i n  the app l ica t ion  block header spec- 
i fy ing  the number of character  bytes  of t e x t  i n  
the message block. 

Text Length Maximum (TLMAX) - 
Maximum length i n  c e n t r a l  memory words of the 
data  message t e x t  block t h a t  the app l ica t ion  
program w i l l  accept f o r  processing. 

Timeout - 
The process of s e t t i n g  a time f o r  completion of 
an operation and enter ing an e r r o r  processing 
condition i f  the operation has not f inished i n  
the a l l o t e d  time. 

Timing Services - 
The subset of base system, programs within CCP 
which provide timeout processing and clock times 
f o r  messages, s t a t u s ,  et.c. Timing se rv ices  
provide the d r i v e r s  f o r  the real-time clock. 

T r a i l e r  - 
Control information appended t o  the end of a 
message un i t .  A t r a i l e r  contains the end-of- 
da ta  control  s ignals .  T r a i l e r s  can be generated 
by the terminal or by an. intermediate device 
such a s  a frame generator. Not a l l  headers a r e  
matched with t r a i l e r s ,  although some devices 
s p l i t  t h e i r  control  information between a 
header and a t r a i l e r .  The t r a i l e r  usual ly con- 
t a i n s  a data  assurance f i e l d  such a s  a CRC-16 
or  a checksum. Like headers, t r a i l e r s  a r e  
generated and discarded a t  var ious s tages along 
a message un i t ' s  path. 

Transparent Mode - 
A software fea ture  provided by the Network 
Access Method and the net.work processing un i t  
TIP. When transparent  mode transmission occurs 
between an appl ica t ion  program and a terminal ,  
the Network Access Method does not convert data  
t o  o r  from display code, and the TIP does not 
e d i t  the character  stream or convert the char- 
a c t e r s  t o  o r  from 8-bit ASCII code. When no 
par i ty  is  i n  e f f e c t  fo r  thle terminal and t rans-  
parent mode transmission occurs, a l l  e ight  b i t s  
of the character  byte can be used t o  represent  
charac te rs  i n  256-character s e t s  (such a s  
EBCDIC). 



Trunk - 
The ded i ca t ed  communication 1 i n e  connec t ing  two 
network p roces s ing  u n i t s .  

Trunk P ro toco l  - 
The p ro toco l  used f o r  communicati.ng between 
ne ighbor ing  NPUs. It is  modif ied  CDCCP proto-  
c o l  which u se s  t he  frame a s  t he  b a s i c  communi- 
c a t i o n s  e lement .  

Typeahead (Terminal )  - 
The a b i l i t y  of a t e rmina l  t o  e n t e r  i n p u t  d a t a  
a t  a l l  t imes  w i thou t  l o s i n g  o u t p u t  d a t a  cu r -  
r e n t l y  i n  p rog re s s .  Th i s  r e q u i r e s  suspending 
t h e  o u t p u t  o p e r a t i o n  u n t i l  t he  i n p u t  message is  
f i n i s h e d ,  and t hen  resuming the  i n t e r r u p t e d  
o u t p u t .  The ASYNC TIP s u p p o r t s  typeahead;  t h e  
X.25 TIP s u p p o r t s  typeahead i f  it is  provided 
by t he  PDN. 

U n s o l i c i t e d  S e r v i c e  Message - 
Serv i ce  messages s e n t  t o  t h e  h o s t  which do not  
respond t o  a  p r ev ious  s e r v i c e  message from t h e  
h o s t .  U n s o l i c i t e d  SMs r e p o r t  hardware f a i l u r e s  
t o  t he  h o s t .  

Upl ine  - 
The d i r e c t i o n  of i npu t  f low from t e rmina l  
through an NPU t o  h o s t  computer. 

User - 
That person o r  group of people  who a r e  t h e  
p r e p a r e r s  and /o r  r e c i p i e n t s  of  messages commu- 
n i c a t e d  w i t h  an  a p p l i c a t i o n  program v i a  t h e  
network. A use r  may i n t e r f a c e  w i t h  one o r  more 
t e r m i n a l s ,  o r  w i t h  no t e rmina l s .  Con t r a s t  w i t h  
t e rmina l  o p e r a t o r .  

User Name - 
The NOS v a l i d a t i o n  f i l e  parameter  e n t e r e d  by t h e  
t e rmina l  o p e r a t o r  d u r i n g  t h e  Network V a l i d a t i o n  
F a c i l i t y  log- in  procedure .  

V i r t u a l  Channel (X.251PAD) - 
A channel  de f ined  f o r  moving d a t a  between a  
t e rmina l  and a  h o s t .  V i r t u a l  channe l s  a r e  
d e f i n e d  f o r  t h e  l e n g t h  of  t ime t h a t  t he  t e rmina l  
is  connected t o  t h e  PDN. 

Word - 
The b a s i c  s t o r a g e  and p roces s ing  element of a  
computer.  The NPL u s e s  16-bi t  word (main mem- 
o r y )  and 32-bit  word ( i n t e r n a l  t o  t h e  micro- 
p roces so r  o n l y ) .  All i n t e r f a c e s  a r e  16-bi t  
word (DMA) o r  i n  c h a r a c t e r  format ( m u l t i p l e x  
l o o p  i n t e r f a c e ) .  Cha rac t e r s  a r e  s t o r e d  i n  main 
memory two per  word. Hosts  (CYBER s e r i e s )  u se  
60-bi t  words bu t  a  12-bi t  b y t e  i n t e r f a c e  t o  t h e  
NPU. Cha rac t e r s  a t  t he  h o s t  s i d e  of  t h e  NPU 
h o s t  i n t e r f a c e  a r e  s t o r e d  i n  b i t s  19 through 12 
and 7 through 0  of  a  dual-12-bit  t ype .  

Some t e r m i n a l s  such  a s  a  HASP w o r k s t a t i o n  can 
use  any word s i z e  b u t  must communicate t o  t h e  
NPU i n  c h a r a c t e r  format.  Thk re fo re ,  w o r k s t a t i o n  
word s i z e  is  t r a n s p a r e n t  t o  t he  NPU. 

Work l i s t  P roces so r  - 
Within  CCP, t h e  base  system programs r e s p o n s i b l e  
f o r  c r e a t i n g  and queuing w o r k l i s t  e n t r i e s .  

W o r k l i s t s  - 
Within  CCP, p a c k e t s  of i n fo rma t ion  c o n t a i n i n g  
t h e  pa rame te r s  f o r  a t a s k  t o  be  performed. 
Programs use w o r k l i s t s  t o  r e q u e s t  t a s k s  of OPS 
l e v e l  programs. Work l i s t  e n t r i e s  a r e  queued t o  
t h e  c a l l e d  program. E n t r i e s  a r e  one t o  s i x  
words l ong ,  and a  g iven  program always h a s  
e n t r i e s  of  t h e  same s i z e .  

X.25 P ro toco l  - 
A CCITT p r o t o c o l  used by t h e  p u b l i c  d a t a  ne t -  
work. It i s  c h a r a c t e r i z e d  by high-speed,  framed 
d a t a  t r a n s f e r s  ove r  l i n k s .  A PDN r e q u i r e s  a  
PAD a c c e s s  f o r  a t t z ~ c h i n g  asynchronous t e r m i n a l s .  

X.25 TIP - 
The CCP TIP t h a t  : .n ter faces  an  NPU t o  a  p u b l i c  
d a t a  network. 

Zero-Length PRU - 
A PRU t h a t  c o n t a i n s  sys tem in fo rma t ion ,  bu t  no 
u s e r  d a t a .  Under IDS, a  zero- length  PRU d e f i n e s  
EOF . 



MNEMONICS 
Following is a list of mnemonics used in this 
manual : 

ABH Application Block Header 

ABL Application Block Limit 

ABN Application Block Number 

ABT Application Block Type 

ACK Positive Acknowledgment Block 

ACKOIACKl Acknowledge Block (BSCIHASP protocol) 

ACN Application Connection Number 

ACT Application Character Type 

ACTL Assurance Control Block 

AIP 

ALN 

ANAME 

APL 

APP 

ARM 

ASC I1 

ASYNC 

B CB 

BCD 

BFC 

BFR 

B IP 

BLK 

BN 

BRK 

BSC 

BSN 

BSZ 

BT 

B1, B2 

C A 

CB 

CC ITT 

Application Interface Program 

Application List Number 

Application Name 

A Prograrmning Language 

Application 

Asynchronous Response Mode 

American Standard Code for Information 
Interchange 

Asynchronous 

Block Control Byte (HASP protocol) 

Binary Coded Decimal 

Block Flow Control 

Buffer 

Block Interface Package 

Message Block 

Block Number 

Break Block 

Binary Synchronous Communication 

Block Serial Number 

Block Size 

Block Type 

User-defined breaks 

Cluster Address 

Control Block 

Comite Consultif International Tele- 
phonique et Telegraphique (an inter- 
national communications standards 
organization) 

CCP 

CDCCP 

CDT 

CE 

CFS 

CIB 

CIA 

CMD 

CMDR 

CN 

CND 

CR 

CRC 

CRT 

CS 

CTL 

DB C 

DBZ 

DCB 

DEL 

DLFP 

DM 

IUA 

DN 

DND 

DSR 

DT 

EBCDIC 

EC 

E-CODE 

ENQ 

EOF 

EOI 

EOJ 

EOM 

EOR 

EOT 

Communications Control Program 

CDC Communications Control Procedure 

Conversational Display Terminal 

Customer Engineer 

Configurator State (for SVM) 

Circular Input Buffer 

Communications Line Adapter 

Command Block 

Command Reject (trunk protocol) 

Connection Number (for blocks/SVM) 

Connection Number Directory 

Carriage Return 

Cyclic Redundancy Check 

Cathode Ray Tube 

Communications Supervisor 

Control Element (ASYWC protocol) 

Data Block Clarifier (for blocks/SVM) 

Downline Block Size 

Diagnostics Control Block 

Delete Character 

Debug Log File Postprocessor utility 

Disconnect Mode (trunk protocol) 

Direct Memory Access (in NPU) 

Destination Node (for blocksISVM) 

Destination Node Directory 

Data Set Ready 

Device Type 

Extended Binary Coded Decimal Inter- 
change Code 

Error Code 

Device Codes (Mode 4 protocol) 

Enquiry Block (BSC/HASP protocol) 

End of File 

End of Information 

End of Job 

End of Message 

End of Record (HASP protocol) 

End of Transmission 



ETX 

FCD 

FCS 

FD 

FDX 

FE 

FET 

FF 

FN 

FRQ 

FS 

" - FV 

HA 

HASP 

HCP 

HDLC 

HDX 
L 

HIP 

HL 

HN 

HO 

HOP 

IAF 

ICMD 

I W R  

ICT 

I D  

IDC 

IDP 

I -FRAME 

I N  ITN 

INITR 

110 

IS0 

End of Transmission Block (HASP pro- 
toco l )  

End of Text 

F i r s t  Character Displacement ( i n  buf- 
f e r )  

Function Control Sequence (HASP pro- 
t o c o l )  

Forward Data (block protocol)  

F u l l  Duplex 

Format Ef fec to r  

F i l e  Environment Table 

Forms Feed 

F ie ld  Number ( f o r  SVM) 

Frame Retent ion Queue ( t runk  p ro toco l )  

Forward Supervision (block p ro toco l )  

F ie ld  Values ( f o r  SVM protocol)  

Header Area 

Houston Automatic Spooling Protocol  

Host Communications Processor ( a l t e r -  
na te  name f o r  NPU) 

High Level Data Link Control 

Half Duplex 

Host I n t e r f a c e  Package 

High Level 

Host Node 

Host Ordinal 

Host Operator 

I n t e r a c t i v e  F a c i l i t y  program 

I n t e r r u p t  Comand 

I n t e r r u p t  Command Response 

Input Character Type 

I d e n t i f i e r  (number of code) 

I n t e r n a l  Data Channel ( i n  NPU) 

Input da ta  processor  

Information Frame ( f o r  t runk protocol)  

I n i t i a l i z a t i o n  Block Acknowledgement 

I n i t i a l i z a t i o n  Block Request 

Input/Output 

I n t e r n a t i o n a l  Standards Organization 

IVT 

LBN 

LCB 

LCCB 

LCD 

LCF 

LD 

LF 

LFG 

LIDLE 

LINIT 

LIP 

LISTPPM 

LL 

LLCB 

LLREG 

LM 

LP 

LRN 

LT 

MCS 

MLCB 

MLIA 

MM 

MPLINK 

MSG 

MT I 

M4 

NAK 

NAM 

NCB 

NCF 

NDA 

NDLP 

NIP 

I n t e r a c t i v e  V i r t u a l  Terminal Format 

Last  Block Number 

Line Control Block 

Logical Channel Control Block 

Last Character Displacement 

Local Configurat ion F i l e  

LoadIDump 

Line Feed 

Load F i l e  Generator 

I d l e  Element ( t runk  p ro toco l )  

Line I n i t i a l i z a t i o n  Element ( t runk  
p ro toco l )  

Link I n t e r f a c e  Package 

PID Dump Analyzer 

Logical Link 

Logical Link Control Block 

Logical Link Regulation 

Loop Mu1 t i p l e x e r  

Line p r i n t e r  

Link Remote Node ( f o r  SVM) 

Line Type 

Message Control System 

Mult iplex Line Control Block 

Mult iplex Loop I n t e r f a c e  Adapter 

Main Memory 

The PASCAL l i n k  e d i t o r  

End-of-Message Block 

Message Type I n d i c a t o r s  (Mode 4 pro- 
t o c o l )  

Negative Acknowledgment Block (BSCI 
HASP pro toco l )  

Network Access Method 

Network Configuration Block 

Network Configuration F i l e  

Network Dump Analyzer 

Network Def in i t ion  Language Processor 

Network I n t e r f a c e  Program 



NLF 

NOP 

NPU 

NS 

NVF 

ODD 

ODP 

OPS 

OPSMON 

P 

PAD 

PDN 

PFC 

PIP 

PL 

PPU 

PRU 

PRlJB 

PSN 

Pw 

QDEBUG 

QTRM 

RAM 

RBF 

RC 

RCB 

RCV 

REJ 

RIM 

RL 

RM 

RNR 

ROM 

RR 

RS 

Network Load F i l e  

NPU Operator 

Network Processing Unit 

Network Supervisor program ' 

Network Val idat ion F a c i l i t y  

Output Data Demand (Multiplex sub- 
system) 

Output Data Processor 

Operat ional  (OPS l e v e l  = Monitor l e v e l  
programs) 

Monitor 

Port  

Packet Assembly/Disassembly 

Publ ic  Data Network 

Primary Function Code ( f o r  SVM) 

Per iphera l  I n t e r f a c e  Program 

Page Length (IVT) 

Per iphera l  Processing Unit 

Physical  Record Unit 

Physical  Record Unit Block 

Packet Switching Network 

Page Width 

PASCAL Debugging Package 

Queued Terminal Record Manager 

Random Access Memory 

Remote Batch F a c i l i t y  program 

Reason Code ( f o r  SVM) ( a l s o  c a l l e d  
response code) 

Record Control Byte (HASP pro toco l )  

Receive S t a t e  

Reject  ( t runk  o r  X.25 protocol)  

Request I n i t i a l i z a t i o n  Mode ( t runk  
p ro toco l )  

Regulation Level 

Response Message (SM) 

Receive Not Ready ( t runk o r  X.25 pro- 
t o c o l )  

Read Only Memory 

Receive Ready ( t runk  o r  X.25 protocol)  

Reverse Supervision (block protocol)  

RST 

RT 

RTS 

SAM-P 

SARM 

SCB 

SF C 

S -FRAME 

SIM 

SM 

SN 

SND 

SP 

SRCB 

STX 

SVM 

SYNC 

TA 

TAA 

TAF 

TC 

TCB 

TDP 

mRM 

TIP 

TIPTQ 

TLC 

TIMAX 

TNAME 

TO 

TOT 

TPCB 

TT 

TTF 

TTY 

Reset Block 

Record 5 p e  

Request t o  Send ( t runk  p ro toco l )  

System Autos ta r t  Module Program 

Set  Asynchronous Mode ( t runk  o r  X.25 
pro toco l )  

S t r i n g  Control Byte (HASP pro toco l )  

Secondary Functiotn Code ( f o r  SVM) 

Supervisory Frame ( t runk  o r  X.25 pro- 
t o c o l )  

Se t  1 n i t i a l i z a t i . o n  Mode ( t runk  pro- 
t o c o l )  

Se rv ice  Message 

Source Node ( f o r  blocks/SVM) 

Source Node Directory 

Subport 

Subrecord Control. Byte (HASP pro toco l )  

S t a r t  of Text (ASiYNC pro toco l )  

Service  Module ( f o r  processing s e r v i c e  
messages) 

Synchronizing Element (Mode 4 p ro toco l )  

Terminal Address 

Text Area Array 

Transact ion Fac i l - i ty  

Terminal Class  

Terminal Control Block 

Time Dependent Program 

Termination Block 

Terminal I n t e r f a c e  Program 

TIP Trunk Queues ( t runk  p ro toco l )  

Text Length i n  Characters  

Text Length Maximum 

Terminal Name 

Timeout 

To ta l  Number of Trunks (SM) 

Text Processor Control Block 

Terminal 5 p e  

Trunk Transmission Frame 

Teletype w r i t e r  



TUP 

TVF 

UA 

UBZ 

U-FRAME 

U I  

US 

UT 

VAR 

WL 

WLCB 

Test  U t i l i t y  Program 

Terminal V e r i f i c a t i o n  F a c i l i t y  

Unnumbered Acknowledgment ( t r u n k  o r  
X.25 p ro toco l )  

Upline Block S i z e  

Unnumbered Frame ( s e e  UA and UI) 

Unnumbered Information frame ( t runk  o r  
X. 25 p r o t o c o l )  

Unit  Sepa ra to r  

User Terminal 

PASCAL Variable  

Worklist  

Workl is t  Control  Block 

W LE 

WLP 

XBZ 

X-OFF 

X-ON 

WT 

X. 3 

Workl is t  Entry  

Workl is t  Processor  

Transmission Block S ize  

Stop c h a r a c t e r  (ASYNC pro toco l )  

S t a r t  c h a r a c t e r  (ASYNC p r o t o c o l )  

Transparent  b i t  

CCITT p ro toco l  f o r  asynchronous t e r -  
minal access  t o  a PDN 

CCITT p ro toco l  f o r  pub l i c  d a t a  network 

CCITT p ro toco l  f o r  t e rmina l  access  t o  
PDNIPAD 

CCITT p ro toco l  f o r  h o s t  a c c e s s  t o  
PDNIPAD 





USER PROGRAM CALL STATEMENT SUMMARY 

This appendix summarizes the formats of calls to 
AIP and QTRM routines. The general format of each 
routine is listed alphabetically without description 
opposite the page number where the routine is com- 
pletely described. 

COMPILER LEVEL (NETIO- 
RESIDENT OR NETIOD-RESIDENT) 

Call Format 

CALL NETCHEK 

CALL NETDBG(dbugsup,dbugdat,avail) 

CALL NETDMB(dumpid ,ecs) 

CALL NETGET(acn,ha,ta,tlmax) 

CALL NETGETF(acn,ha,na,taa) 

CALL NETGETL(aln,ha,ta,tlmax) 

CALL NETGTFL(aln,ha,na,taa) 

CALL NETLGS(address,size) 

CALL NETLOG(address,size,format) 

CALL NETOFF 

CALL NETON(aname,nsup,status,minacn, 
maxacn) 

CALL NETPUT(ha,ta) 

CALL NETPUTF(ha,na,taa) 

CALL NETREL(1fn ,msglth ,nrewind) 

CALL NETSETF(f1ushfetadr) 

CALL NETSETP(option) 

CALL NETSTC(onoff,avail) 

CALL NETWAIT(time,flag) 

CALL NSTORE(array,field,value) 

[ivalue=]NFETCH(array,field) 

ENTER FORTRAN-X QTCLOSE 

ENTER FORTRAN-X QTENDT 

ENTER FORTRAN-X QTGET USING 
ta-in-acni 

ENTER FORTRAN-X QTLINK 

Page - 
5-19 

6-5 

6-7 

5-4 

5-6 

5-11 

5-13 

6-13 

6-7 

5-3 

5-1 

Call Format 

ENTER FORTRAN-X QTOPEN USING 
net-info-table 

ENTER FORTRAN-X QTPUT USING 
ta-out-acni 

ENTER FORTRAN-X QTTIP USING 
ta-out-acni 

ASSEMBLY LANGUAGE LEVEL 
(NETTEXT-RESIDENT) 

Call Format_ 

['label] NETCHEK 

[label] NETDBG dbugsup,dbugdat, 6-5 
avail 

label NETDBG dbugsup,dbugdat , 6-5 
avai1,LIST 

[label] NETDBG LIST=label 
LIST=register name 

[label] NETDMB dumpid ,ecs 6-7 

label NETDMB dumpid,ecs,list 6-7 

[label] NETDMB LIST=label 
LIST=register name 6-7 

[label] NETGET acn,ha,ta,tlmax 5-4 

label NETGET acn,ha,ta,tlmax, 5-4 
LIST 

[label] NETGET LIST=label 
LIST=register name I " 

[label] NETGETF acn ,ha ,na ,taa 5-6 

label NETGETF acn,ha,na, taa,LIST 5-6 

[label] NETGETF LIST=label 
LIST=register name I 5-6 

[label] NETGETL aln,ha,ta,tlmax 5-1 1 

label NETGETL aln,ha,ta,tlmax,LIST 5-11 

[label] NETGETL LIST=label 
LIST=register name I '-I1 

[label] NETGTFL aln,ha,na,taa 5-13 

label NETGTFL aln,ha,na,taa,LIST 5-13 



Call Format 

[label] NETGTFL 

Call Format 

LIST=label 
LIST=register name 

label NETREL lfn,msglth, 6-6 
nrewind,LIST 

[label] NETREL LISTslabel 
LIST=register name 1 6-6 

[label] NETLGS 

label NETLGS 

[label] NETLGS 

address, size ,LIST 

LIST=label 
LIST=register name 1 [label] NETSETF flush,fetadr 6-6 

label NETSETF flush,fetadr,LIST 6-6 
[label] NETLOG 

label NETLOG 
[label] NETSETF i LIST=label LIST=register name I 6-6 address,size,format, 

LIST 
[label] NETSETP option 5-17 

[label] NETLOG LIST=label 
LIST=register name 1 label NETSETP option ,LIST 5-17 

[label] NETOFF 

[label] NETON 

[label] NETSETP i LISTslabel LISTsregister name I ,-I, 

[label] NETSTC onoff ,avail 6-13 

label NETON label NETSTC onoff,avail,LIST 6-1 3 

[label] NETSTC LISTslabel 
LISTsregister name i LIST=label LIST=register name 

[label] NETON 

[label] NETPUT 

label NETPUT 

[label] NETPUT 

[label] NETWAIT time , flag 5-15 

ha, ta, LIST label NETWAIT time,f lag,LIST 5-15 

i LIST=label LIST=register name 
[label] NETWAIT LIST=label 

LISTsregister name I '-I5 

[label] NETPUTF 

label NETPUTF 

[label ] NETPUTF 

[label] NFETCH r a y ,  f i e l d  4-10 

LIST=label 
LIST=register name I 

[label] NSTORE array,field=value 4-11 
[label] NETREL 



QUEUED TERMINAL RECORD MANAGER 

The Queued Terminal Record Manager (QTRM) u t i l i t y  
package a l lows an a p p l i c a t i o n  program t o  use  NAM t o  
perform input  and ou tpu t  t o  and from a  t e rmina l  o r  
a p p l i c a t i o n  i n  a  way s i m i l a r  t o  t he  use of t h e  CYBER 
Record Manager t o  perform inpu t  and ou tpu t  t o  and 
from mass s to rage .  Th i s  appendix d e s c r i b e s  t h e  
i n t e r f a c e  between QTRM and an  a p p l i c a t i o n  program. 

NAM a l lows  an a p p l i c a t i o n  program t o  communicate 
w i th  ano the r  a p p l i c a t i o n  program t h e  same a s  t h e  
program does w i th  a  te rminal .  The program then has  
a  connect ion  wi th  a  t e rmina l  o r  an  a p p l i c a t i o n .  
When t h e  term connect ion  is used i n  t h i s  appendix,  
it r e f e r s  t o  t h e  g e n e r a l  ca se  and inc ludes  bo th  
t e rmina l - to -app l i ca t ion  connect ions  and a p p l i c a t i o n -  
t o - a p p l i c a t i o n  connect ions .  

An a p p l i c a t i o n  program i n t e r f a c e  w i t h  QTRM has two 
p a r t s :  

A formal  d a t a  s t r u c t u r e ,  c a l l e d  t h e  network 
informat ion t a b l e ,  i s  used a s  a  communication 
a rea .  

A s e t  of sub rou t ines  is used by t h e  a p p l i c a t i o n  

( program t o  perform network a c t i o n s .  

NETWORK 1NK)RMATION TABLE 
An a p p l i c a t i o n  program uses  t he  network in fo rma t ion  
t a b l e  t o  communicate w i t h  QTRM and wi th  t h e  network 
so f tware  through QTRM. The a p p l i c a t i o n  program 
c r e a t e s  t h e  network in fo rma t ion  t a b l e  w i t h i n  i t s  
own f i e l d  l eng th .  I f  t he  program uses  o v e r l a y s ,  
t he  network in fo rma t ion  t a b l e  must be c r e a t e d  
w i t h i n  t h e  main ( 0 ,  0  l e v e l )  ove r l ay .  The l e n g t h  
of t he  network in fo rma t ion  t a b l e  v a r i e s  according 
t o  t h e  number of connec t ions  t h e  a p p l i c a t i o n  program 
i s  w r i t t e n  t o  communicate w i th .  

The network informat ion t a b l e  has t h e  format shown 
1 i n  f i g u r e  E-1. Th i s  t a b l e  i s  de f ined  s o  t h a t  i t s  

f i r s t  word begins  a t  a  word boundary. I n  a  FORTRAN 
program, t he  t a b l e  would be c r e a t e d  a s  one o r  more 

I one-dimensional a r r a y s .  I n  a  COBOL program, t h e  
t a b l e  would be c r ea t ed  a s  a  Data D iv i s ion  i t em 
beginning wi th  an 01 l e v e l  d e s c r i p t i o n ,  p r e f e r a b l y  
i n  t h e  Working Storage  s e c t i o n .  

The aetwork informat ion t a b l e  has two consecu t ive  
p a r t s .  The f i r s t  p o r t i o n  i s  a  10-word e n t r y  g l o b a l  
t o  program use of t h e  network. The second p o r t i o n  
c o n s i s t s  of 10-word e n t r i e s  unique t o  each con- 
nec t ion  se rv i ced  by t h e  a p p l i c a t i o n  program. 

The g l o b a l  p o r t i o n  of t h e  network informat ion t a b l e  
c o n t a i n s  a  few f i e l d s  t h a t  QTRM w r i t e s  f o r  t h e  
a p p l i c a t i o n  program t o  read.  Most of t h e  f i e l d s  i n  
t h i s  p o r t i o n  a r e  read o r  w r i t t e n  by e i t h e r  QTRM o r  
t he  a p p l i c a t i o n  program. 

The connect ion  p o r t i o n  of t h e  network in fo rma t ion  
t a b l e  c o n t a i n s  f i e l d s  w r i t t e n  by QTRM t h a t  should 
on ly  be used by t h e  a p p l i c a t i o n  program a s  read-only 
f i e l d s .  E r r o r s  can  r e s u l t  i f  t h e  a p p l i c a t i o n  pro- 
gram w r i t e s  i n  any of t h e s e  f i e l d s .  

The f i r s t  9 words of each 10-word e n t r y  i n  t h e  
second p o r t i o n  of t h e  t a b l e  a r e  mainta ined by QTRM 
f o r  each connect ion .  Both QTRM and t h e  a p p l i c a t i o n  I 
program a c c e s s  a  g iven  10-word e n t r y  u s ing  t h e  
a p p l i c a t i o n  connect ion  number a s s igned  by t h e  net -  
work t o  t h e  connect ion .  For example, i f  a  t e rmina l  
o r  a p p l i c a t i o n  is  a s s igned  t o  connect ion  number 3 ,  
QTRM w r i t e s  a l l  i n fo rma t ion  concerning t h a t  t e rmina l  
o r  a p p l i c a t i o n  i n t o  t h e  t h i r d  10-word e n t r y  i n  t h e  
connect ion  p o r t i o n  of t h e  network in fo rma t ion  t a b l e .  
I f  t h e  a p p l i c a t i o n  program needs some in fo rma t ion  
concerning t h e  t e rmina l  o r  a p p l i c a t i o n  a s s igned  t o  
connec t ion  number 5 ,  i t  r eads  t h e  f i f t h  10-word 
e n t r y  i n  t h e  connect ion  p o r t i o n  of t h e  network 
in fo rma t ion  t a b l e .  The connec t ion  number a s s igned  
t o  t h e  t e rmina l  o r  a p p l i c a t i o n  is t h e r e f o r e  an  
indexing i n t e g e r  t h a t  can  be  used t o  a c c e s s  t h e  
c o r r e c t  10-word e n t r y  i n  t h e  t a b l e ,  o r  o t h e r  t a b l e s  
mainta ined by t h e  a p p l i c a t i o n  program t o  c o n t a i n  
i n fo rma t ion  r e l a t e d  t o  s e r v i c i n g  t h e  same t e rmina l  
o r  a p p l i c a t i o n .  

The t e n t h  word of t h e  g l o b a l  p o r t i o n  and t h e  t e n t h  
word of each of t h e  connect ion  e n t r i e s  a r e  not  
acces sed  by QTRM. They a r e  r e se rved  f o r  i n s t a l l a -  
t i o n  use. 

The a p p l i c a t i o n  program determines  t h e  number of 
10-word e n t r i e s  i n  t h e  second p o r t i o n  of t h e  net -  
work in fo rma t ion  t a b l e .  One 10-word e n t r y  must 
e x i s t  f o r  each t e rmina l  o r  a p p l i c a t i o n  t h e  program 
is  w r i t t e n  t o  s e r v i c e  s imu l t aneous ly .  The app l i ca -  
t i o n  program p l a c e s  t h e  number of 10-word e n t r i e s  
i n  t h e  f i r s t  p o r t i o n  of t h e  network in fo rma t ion  
t a b l e  s o  t h a t  QTRM knows how many e n t r i e s  e x i s t .  

The a p p l i c a t i o n  program does n o t  need t o  provide  a  
10-word e n t r y  f o r  each t e rmina l  o r  a p p l i c a t i o n  
s e r v i c e d  cumula t ive ly  du r ing  a  s i n g l e  program 
execu t ion .  The network r e a s s i g n s  a connect ion  
number when a  t e rmina l  o r  a p p l i c a t i o n  d i sconnec t s  
from t h e  program, so  t h a t  s e v e r a l  t e r m i n a l s  o r  
a p p l i c a t i o n s  can s e q u e n t i a l l y  use  t h e  same con- 
n e c t i o n  number a t  d i f f e r e n t  pe r iods  du r ing  a  s i n g l e  
program execut ion .  For example, i f  t h e  program i s  
i n t ended  t o  s e r v i c e  e i g h t  t e r m i n a l s  a t  t h e  same 
t ime ,  it p rov ides  e i g h t  10-word e n t r i e s .  During a  
s i n g l e  execu t ion ,  s i x  d i f f e r e n t  t e r m i n a l s  might use  
each of t hose  e n t r i e s  i n  s u c c e s s i o n ,  bu t  each t e r -  
minal  u ses  on ly  t h e  e n t r y  a s s igned  t o  i t  whi le  i t  
communicates w i th  t h e  program. Consequently,  t h e  
program does not  need 48 e n t r i e s  t o  a l l o w  f o r  t he  
p o s s i b i l i t y .  

I n  f i g u r e  E-1, t h e  number of 10-word e n t r i e s  is ( 
shown a s  n  and i s  communicated t o  QTRM a s  t h e  va lue  
i n  t h e  num-conns f i e l d .  The connec t ion  number f o r  
a  s p e c i f i c  t e rmina l  o r  a p p l i c a t i o n  is  i d e n t i f i e d  a s  
i i n  t h e  f i e l d  d e s c r i p t i o n s .  
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Read and 
Global Entry write portion, 
for OTRM occurs only 

communication once 

Read-only 
portion, 

repeated once 
for each 

connection 

(n=num-conns) 

reserved for installation use 

'A-to-A l (6)  
++set-return-code l (6)  

F igure  E - I .  Network I n f o r m a t i o n  Table Format (Sheet 1 o f  9 )  



net- in fo- tab le The symbolic address o f  the  e n t i r e  network in fo rmat ion  table, used t o  i d e n t i f y  
the tab le  i n  a QTOPEN c a l l .  I n  a COBOL program, t h i s  address i s  the  Data D i v i -  
s ion  descr ip to r  f o r  the l e v e l  01 data item conta in ing Level 02 o r  Lower Level 
data items f o r  a l l  o f  the f i e l d s  described i n  t h i s  f igure. I n  a FORTRAN pro- 
gram, t h i s  address i s  the name o f  a  one-dimensional array. 

application-name This 42-bit  f i e l d  contains the  a p p l i c a t i o n  name used t o  i d e n t i f y  the program 
t o  the network, and entered by a terminal  user t o  log i n  t o  the program. The 
name contained i n  t h i s  f i e l d  can be one t o  seven l e t t e r s  o r  d i g i t s ,  beginning 
w i t h  a l e t t e r ,  and must be L e f t - j u s t i f i e d  w i t h i n  the f i e l d  and b l a n k - f i l l e d  t o  
the r igh t ;  the name must be placed i n  the f i e l d  be fo re  c a l l i n g  QTOPEN. Chang- 
ing  the contents o f  t h i s  f i e l d  a f t e r  c a l l i n g  QTOPEN has no e f fec t .  The name 
placed i n  t h i s  f i e l d  i s  subject t o  the same r e s t r a i n t s  as the a n a e  parameter 
i n  a c a l l  t o  the AIP r o u t i n e  NETON, as described i n  sec t ion  5. 

char-set This 6-b i t  f i e l d  contains a b i n a r y  in teger  t o  i d e n t i f y  the  character code set 
and byte packing convention along w i t h  the  mode o f  data used by the  program 
f o r  a l l  input  and output through QTRM. 

For input, spec i f y  any in teger  from the fo l low ing  l i s t .  E i t h e r  p lace the code 
value i n  the char-set f i e l d  before c a l l i n g  QTOPEN, or a l low QTOPEN t o  p lace 
the d e f a u l t  value o f  4  i n  the char-set f i e l d  i f  the a p p l i c a t i o n  program does 
not spec i f y  a  code value. 

1  A 60-b i t  character i s  i n  60-b i t  word (al lowed only  f o r  connections 
t o  other app l i ca t ions  i n  the same host). 

2  8 -b i t  A S C I I  codes are packed w i t h  7.5 bytes per 60-b i t  word (every 
two words contains 15 characters) and t ransmi t ted i n  character  mode. 

3 8 -b i t  ASCII codes are packed w i th  5 bytes per 60-b i t  word (each char- 
acter  code i s  r i g h t - j u s t i f i e d  w i t h i n  a 12-b i t  byte and z e r o - f i l l e d  
t o  the l e f t )  and t ransmi t ted i n  character mode. 

4 6 -b i t  d i s p l a y  codes are packed w i t h  10 bytes per  60-b i t  word ( t h i s  
i s  the d e f a u l t  value used by QTRM when no other Legal value i s  speci- 
f ied) .  

Note t h a t  the char-set value at  QTOPEN app l ies  t o  a l l  input  from a l l  connec- 
t ions.  When a char-set va lue o f  1 i s  used, on ly  connections t o  other a p p l i -  
ca t ions  should be made. Char-set values o f  2 and 3 can be used f o r  e i t h e r  
terminals  or appl icat ions.  

A f t e r  a  c a l l  t o  QTOPEN i s  made, the char-set f i e l d  i s  used t o  spec i f y  a  value 
tha t  appl ies t o  output. The a p p l i c a t i o n  program may change the contents any 
time. The output i s  c o n t r o l l e d  by the char-set value outstanding when QTPUT 
i s  cal led. No QTRM r o u t i n e  changes the  contents a f t e r  QTOPEN i s  completed. 
I n  a d d i t i o n  t o  the code values l i s t e d  above f o r  input, t h e  fo l low ing  codes are 
v a l i d  f o r  output:  

10 8 -b i t  codes are packed w i t h  7.5 bytes per 60-b i t  word and trans- 
m i t t e d  i n  transparent mode. 

11 8-b i t  codes are packed w i t h  5 bytes per 60-b i t  word and trans- 
m i t t e d  i n  transparent mode. 

Use o f  the d e f a u l t  va lue (d isp lay  code) f o r  output al lows use o f  QTRM e d i t i n g  
features. Requirements on t h e  length and contents o f  the  t ransmi t ted  data are 
described i n  sec t ion  3 f o r  the act  and mode o f  the  a p p l i c a t i o n  b lock  header. 

num-conns This f i e l d  conta ins a 12-b i t  integer, 1 < num-conns < 4095, i n d i c a t i n g  w i th  
how many connections the  app l i ca t ion  proTram can s i m ~ l t a n e o u s l y  support. 
Connections are assigned nunbers from 1 t o  num-conns; the  value used fo r  num- 
conns should not be greater  than the number o f  10-word e n t r i e s  provided i n  the 
network in format ion table. The network in format ion t a b l e  must be 10+(10X 
nm-conns) c e n t r a l  memory uords i n  Length, regardless o f  whether the program 
references words a t  the end of the table. The va lue must be placed i n  t h i s  
f i e l d  before the c a l l  t o  QTOPEN. A f t e r  the c a l l  t o  QTOPEN, changing the con- 
t e n t s  o f  the f i e l d  has no ef fect .  
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NAM-superv i sor-word This 60-bit  f i e l d  i s  used by QTRM and should be ignored by the a p p l i c a t i o n  
program. The f i e l d  contains the NETON c a l l  nsup parameter used by QTRM. (See 
sect ion 5 . )  

max-trans-si ze 

This 6 -b i t  f i e l d  contains an in teger  i n d i c a t i n g  whether the app l i ca t ion  pro- 
gram supports app l i ca t ion - to -app l i ca t ion  connections. These app l i ca t ion - to -  
app l i ca t ion  connections may be i n i t i a t e d  by t h i s  o r  another appl icat ion.  This 
f i e l d  can conta in the fo l lowing:  

0  Does not support app l i ca t ion - to -app l i ca t ion  connections. 

1  Supports appl icat ion- to-appl icat ion connections. 

The value must be placed i n  t h i s  f i e l d  before the QTOPEN. A f t e r  the c a l l  t o  
QTOPEN, changing the contents o f  the f i e l d  has no e f f e c t .  

This 12-b i t  f i e l d  contains a b i n a r y  in teger  tha t  i nd ica tes  the  extent  o f  the 
app l i ca t ion  program storage area from which data f o r  a  conriection i s  sent or 
i n t o  which data i s  wr i t ten .  The value used i s  spec i f i ed  i r ~  u n i t s  determined 
by the code value tha t  i s  the  char-set value at  QTOPEN f o r  input  and cur ren t  
char-set value f o r  output, as fo l lows:  

I f  code = 1, one max-trans-size u n i t  = 60 b i t s .  

I f  code = 2 o r  10, one max-trans-size u n i t  = 8 b i t s .  

I f  code = 3 or 11, one max-trans-size u n i t  = 12 b i t s .  

I f  code = 4, one max-trans-size u n i t  = 6 b i t s .  

The value used i n  t h i s  f i e l d  i s  subject t o  the fo l low ing  r e s t r i c t i o n s :  

Max-trans-size must be Less than the number o f  u n i t s  thiat would occupy 410 
c e n t r a l  memory words. 

Max-trans-size must be less  than 2043 un i t s .  

Max-trans-size must be a t  l eas t  11 u n i t s  longer tha t  the  value i n  the 
current-trans-si  ze f i e ld ,  i f  char-set = 4. 

Max-trans-size must be Less than or equal t o  the number o f  u n i t s  t h a t  can 
be contained i n  the t e x t  area (working-storage area) used by the  program. 

Max-trans-size must be set t o  a value tha t  can be contained exac t l y  i n  a 
m u l t i p l e  o f  c e n t r a l  memory words, otherwise QTRM r e s t r i c t s  the s ize o f  the 
t e x t  area without warning the a p p l i c a t i o n  t o  make the  l a s t  character posi-  
t i o n  end on a word boundary. 

The value must be placed i n  t h i s  f i e l d  before any QTPUT o r  QTGET c a l l ,  and can 
be changed between c a l l s  as appropriate. This f i e l d  performs a f u n c t i o n  com- 
parable t o  the tlmax parameter i n  d i r e c t  AIP r o u t i n e  ca l ls ,  as described i n  
sect ion 5. 

Current-trans-si  ze This 12-b i t  f i e l d  contains a b inary  in teger  tha t  i nd ica tes  how much o f  the 
a p p l i c a t i o n  program t e x t  area conta ins data meaningful f o r  a  g iven QTGET or  
QTPUT c a l l .  The value used i s  spec i f i ed  i n  u n i t s  determined by the code value 
tha t  i s  the  char-set value at  QTOPEN f o r  input  and current  char-set va lue f o r  
output, as fo l lows:  

I 

I I f  code = 1, one current-trans-size u n i t  = 60 b i t s .  

I f  code = 2 o r  10, one current - t rans-s ize u n i t  = 8 b i t s .  

I f  code = 3 or 11, one current - t rans-s ize u n i t  = 12 b i t s .  

1 I f  code = 4, one current - t rans-s ize u n i t  = 6 b i t s .  
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On r e t u r n  from a QTGET c a l l  t h a t  d e l i v e r s  a data block t o  the program, QTRM 
places a value i n  t h i s  f i e l d  tha t  i nd ica tes  the s ize o f  the de l i ve red  block. 
Before a QTPUT cal l ,  the a p p l i c a t i o n  program must set a  value i n  t h i s  f i e l d  
t h a t  i nd ica tes  t o  QTRM the  s ize o f  the b lock t o  be t ransferred.  For char-set 
values other than 4, the a p p l i c a t i o n  program must ind ica te  hou many u n i t s  com- 
p r i s e  the b lock ( inc lud ing  a l l  A S C I I  u n i t  separator character codes and any 
format e f f e c t o r  characters). For a char-set value o f  4, the a p p l i c a t i o n  pro- 
gram can use a value o f  0, o r  the nonzero value i n d i c a t i n g  hou many u n i t s  com- 
p r i s e  the block ( inc lud ing  a l l  zero by te  separators except the  l a s t  and a l l  
format e f f e c t o r  characters).  Special  QTRM output e d i t i n g  funct ions are per- 
formed f o r  data blocks u i t h  a char-set o f  4, depending on the value i n  the  
current - t rans-s ize f i e ld ;  these funct ions are described i n  the t e x t  under the 
heading E d i t i n g  Display-Code Output. 

s  1  eep This 6 -b i t  f i e l d  contains a signed in teger  t h a t  t e l l s  QTRM uhat a c t i o n  t o  take 
a f t e r  the app l i ca t ion  program issues a QTGET c a l l .  This f i e l d  can have the 
values: 

-n Where 1 ( n  < 32; i f  no data b lock o r  return-code in format ion other 
than a va lue o f  1 i s  ava i lab le  t o  return, the progran i s  suspended 
by  QTRM u n t i l  in format ion becomes avai lab le.  I f  in fo rmat ion  i s  
avai lable, c o n t r o l  re tu rns  t o  the progran immediately. The value 
used f o r  n  i s  not s i g n i f i c a n t .  

0  The QTGET c a l l  i s  not  associated u i t h  program suspension; i f  no data 
block i s  avai lable, c o n t r o l  re tu rns  t o  the progran immediately and a 
return-code value o f  1  i s  used t o  ind ica te  the cond i t i on  t o  the pro- 
gram. I f  a b lock i s  avai lable, c o n t r o l  also re tu rns  t o  the program 
immediately. 

+n Where 1 ( n < 32; the program w i  11 be suspended f o r  a  maximum o f  n  
seconds. Control  i s  re turned t o  the progran as soon as any in fo r -  
mation i s  ava i lab le  ( the return-code f i e l d  value i s  not  1 )  or  uhen 
the  current -abl - i  f i e l d  value i s  increased f o r  any connection ( t h e  
return-code f i e l d  value i s  1) .  I f  no in format ion i s  ava i lab le  a f t e r  
n  seconds, con t ro l  i s  returned t o  the program u i t h  a reason-code 
f i e l d  va lue o f  1. 

The a p p l i c a t i o n  program must set o r  change the value i n  t h i s  f i e l d  as neces- 
sary before each QTGET c a l l .  QTRM does not change the value i n  t h i s  f i e l d .  

connection-nunber This 12-b i t  f i e l d  contains an in teger  tha t  i d e n t i f i e s  the connection involved 
i n  the  current  QTGET, QTPUT, o r  QTENDT c a l l .  On r e t u r n  from a QTGET cal l ,  
QTRM places the connection nunber i n  t h i s  f i e l d  f o r  the connection f o r  uhich 
in format ion was returned by the  ca l l .  Before a QTPUT or QTENDT cal l ,  the 
a p p l i c a t i o n  program must p lace the connection number i n  t h i s  f i e l d  f o r  the 
connection involved i n  the  c a l l .  This va lue can be used as a subscr ip tor  o r  
index value t o  access the corresponding lo -uord  connection en t ry  i n  the net- 
work informat ion table. 

return-code This 6 -b i t  f i e l d  i s  used by QTRH t o  ind ica te  program or connection processing 
s tatus on r e t u r n  f ran  a QTGET, QTPUT, or QTLINK c a l l .  The a p p l i c a t i o n  program 
should always t e s t  the contents o f  t h i s  f i e l d  a f t e r  a  QTGET, QTWT, o r  QTLINK 
c a l l .  Th is  f i e l d  can conta in the fo l low ing  values: 

0  In fo rmat ion  has been exchanged w i t h  the network. A f te r  a  QTGET, 
t h i s  value ind ica tes  t h a t  a  block was received from a connection and 
i s  i n  the a p p l i c a t i o n  program t e x t  input  area i d e n t i f i e d  f o r  tha t  
QTGET cal l ;  the connection nunber o f  the  connection generat ing the 
b lock  i s  i n  the connection-nunber f i e l d  o f  t h i s  table. A f te r  a  
QTPUT, t h i s  value ind ica tes  tha t  the  b lock was given t o  NAM (however, 
the  b lock might no t  have been de l i ve red  t o  the connection yet).  

A f te r  a  QTLINK c a l l  has been made by the progran, t h i s  value i n d i -  
cates t h a t  the request f o r  connection t o  an app l i ca t ion  i s  being 
forwarded t o  NAM and i s  outstanding. 

1 No in format ion has been exchanged w i t h  the network. This value on ly  
occurs a f t e r  a  QTGET c a l l  tha t  was made whi le  the sleep f i e l d  con- 
ta ined  0 or a  p o s i t i v e  value. 
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A new terminal  or a p p l i c a t i o n  connection has occurred. This  va lue 
only  occurs a f t e r  a  QTGET c a l l .  The connection number o f  the new 
connection i s  i n  the connection-number f i e ld ,  bu t  no data b lock has 
been returned by the QTGET cal l ;  the  10-word en t ry  i n  the network 
in format ion tab le  has been updated by QTRM f o r  the new connection. 

An improperly formatted b lock has been detected. This value on ly  
occurs as a  r e s u t t  o f  a  QTPUT c a l l  t o  a  terminal, and usua l l y  i n d i -  
cates a  missing o r  misplaced u n i t  separator o r  zero byte terminator  
w i t h i n  the block. The block causing the problem and any other sub- 
sequent blocks sent t o  the terminal  were discarded by the network. 

Reserved f o r  CDC use. 

The current-abl value f o r  the terminal  i d e n t i f i e d  i n  the connection- 
nunber f i e l d  has been exceeded. This reture-code va lue on ly  occurs 
a f t e r  a  QTPUT c a l l  i s  attempted when the current -abl  value f o r  the 
terminal  i s  zero. The block involved i n  the  c a l l  i s  discarded by  
QTRM and must be resent a f t e r  QTRM resets  the current -abl  f i e l d  fo r  
the terminal  t o  a  nonzero value. 

The connection between NAN and the terminal  or app l i ca t ion  i d e n t i -  
f i e d  i n  the connection-number f i e l d  has been broken by one o f  the  
f o l l o u i n g  condi t ions:  

The terminal  user hung up. 

The communication Line fa i led .  

A b lock sent t o  the terminal  or app l i ca t ion  was l o s t  by the net- 
work. 

A b lock t o  o r  from the terminal  or a p p l i c a t i o n  was too  long t o  
de l i ve r .  

The terminal  sent transparent data t o  the program. 

The other a p p l i c a t i o n  terminated or terminated the  connection. 

No add i t i ona l  communication i s  poss ib le  between the a p p l i c a t i o n  
program and t h a t  terminal  o r  appl icat ion, and QTENDT should not be 
ca l led.  The in format ion i n  the 10-word en t ry  f o r  the a f fec ted  con- 
nect ion remains unchanged u n t i l  a  new connection .is made tha t  uses 
the same entry. 

The user a t  the terminal  i d e n t i f i e d  i n  the connection-number f i e l d  
has entered a  user-break-I character.  This  va lue on ly  occurs a f t e r  
a  QTGET c a l l .  On r e t u r n  from the ca l l ,  QTRM has reset  the current -  
ab l  f i e l d  f o r  the a f fec ted  terminal  t o  the  value i n  the terminal  a b l  
f ie ld ;  t h i s  change ind ica tes  t h a t  any b locks p rev ious ly  sent by the 
program but  not yet  de l i ve red  t o  the terminal  were discarded. The 
a c t i o n  taken by the  app l i ca t ion  program i s  determined by what the 
terminal  user expects t o  occur a f t e r  e n t r y  o f  the character.  

The user at the terminal  i d e n t i f i e d  i n  the connection-number f i e l d  
has entered a  user-break-2 character. This  value on ly  occurs a f t e r  
a  QTGET c a l l .  On r e t u r n  from the ca l l ,  QTRM has reset  the current -  
ab l  f i e l d  f o r  the a f fec ted  terminal  t o  the  value i n  the terminal  a b l  
f i e ld ;  t h i s  change ind ica tes  t h a t  any b locks p rev ious ly  sent by the 
p r o g r a  bu t  not yet de l i ve red  t o  the te rm ina l  were discarded. The 
a c t i o n  taken by the a p p l i c a t i o n  program i s  determined s o l e l y  by what 
the terminal  user expects t o  occur a f t e r  en t ry  o f  the  character.  

The network i s  shu t t ing  down. A l l  t e rm ina l  users should be n o t i f i e d  
and QTCLOSE should be c a l l e d  as soon as no data b locks are outstand- 
ing i n  e i t h e r  d i r e c t i o n .  
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10 The network has ended a l l  communication w i th  the app l i ca t ion  pro- 
gram. This  va lue on ly  occurs a f t e r  a QTGET ca l l ;  normally, t h i s  
value means t h a t  the a p p l i c a t i o n  program should close a l l  f i l e s  and 
end i t s  execution. No c a l l s  t o  QTRM rout ines can be made a f t e r  re- 
c e i p t  o f  t h i s  reason-code value; a c a l l  t o  QTCLOSE i s  not  necessary. 

11 The a p p l i c a t i o n  progran has performed some operat ion t h a t  v i o l a t e s  
NAM protocols .  QTRM has received a l o g i c a l  e r r o r  supervisory mes- 
sage from NAM, as described i n  sec t ion  3. QTRM aborts the program 
but  places the reason code from the supervisory message i n  the sec- 
return-code f i e l d  o f  the network in format ion table. 

12 Another app l i ca t ion - to -app l i ca t ion  request from t h i s  program i s  out- 
standing. Th is  value i s  re turned by a QTLINK request. The QTLINK 
request must be reissued a f t e r  the outstanding request i s  completed 
o r  rejected. 

13 The connection was not  establ ished. This value i s  re turned by a 
QTGET c a l l  issued by the progran fo l low ing  a QTLINK request. The 
sec-return-code f i e l d  conta ins one o f  the  fo l lowing:  

The reason code f r a n  the abnormal response t o  the  request-for- 
connect ion supervisory message (CON/ACRQ/A) issued by QTRM 

The reason code p l u s  32 f r o ~ n  the  connection-broken superv isory 
message (CON/CB/R) i f  the connect ion was broken be fo re  the 
connection-processing was completed 

14 The app l i ca t ion - to -app l i ca t ion  connect ion i s  completed. This va lue 
i s  returned by a QTGET c a l l  issued by the program fo l low ing  a QTLINK 
request. The connection-number f i e l d  contains the  new connect ion 
nunber. The 10-word en t ry  i n  the network in format ion t a b l e  has been 
updated w i t h  the new connection information. 

15 
t h r u  
63 Reserved f o r  CDC use. 

sec-return-code This 6 -b i t  f i e l d  contains one o f  the in teger  Logica l  e r r o r  supervisory message 
reason codes described i n  sec t ion  3. This f i e l d  i s  not w r i t t e n  by the appl ica- 
t i o n  program, but  i s  provided f o r  debugging. 

When the va lue o f  the return-code f i e l d  i s  set t o  11 o r  13, t h i s  6 -b i t  f i e l d  
conta ins a d d i t i o n a l  in format ion f o r  debugging based on reason codes returned 
i n  the CON/ACRQ/A and CON/CB/R supervisory messages described i n  sec t ion  3. 

int-msg This 6 -b i t  f i e l d  contains an in teger  tha t  i nd ica tes  t o  QTRM whether the b lock  
involved i n  a QTPUT c a l l  i s  o r  i s  not the Last o r  on ly  b lock o f  a message. I f  
the app l i ca t ion  program supports te rm ina ls  i n  terminal  c lass 4, t h i s  f i e l d  
must be w r i t t e n  before any QTPUT c a l l .  Programs support ing appl icat ion- to-  
a p p l i c a t i o n  connections can a lso use t h i s  f i e l d  but i t  w i l l  have no e f f e c t .  
This f i e l d  can conta in the f o l l o w i n g  values: 

0 The Last o r  on ly  b lock  o f  the message. The a p p l i c a t i o n  program w i l l  
not c a l l  QTPUT again f o r  the current  connection u n t i l  a QTGET c a l l  
has returned an input  block. 

1 An intermediate b lock  i n  a m u l t i p l e  b lock message. The a p p l i c a t i o n  
program w i l l  c a l l  QTPUT again f o r  the  current  connect ion before a 
c a l l  t o  QTGET has returned an input  b lock  from t h a t  connection. 

The connection involved i n  the  current  QTPUT c a l l  i s  i d e n t i f i e d  i n  the 
connection-nunber f i e l d .  QTRM uses the int-msg f i e l d  t o  change the abt f i e l d  
o f  the a p p l i c a t i o n  block header involved i n  the QTPUT c a l l .  I f  int-msg = 0, 
abt = 2; i f  int-msg = 1, abt = 1. 

* 
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next-application-name This 42-bit  character data f i e l d  contains the network a p p l i c a t i o n  program name 
i d e n t i f y i n g  the program t o  which a terminal  should be switched dur ing process- 
ing o f  a  QTENDT c a l l .  This f i e l d  can conta in the fo l lowing:  

0 The network software uses prompting d i a l o g  t o  determine t h e  
,next a p p l i c a t i o n  program the terminal  communicates with, o r  
disconnects the  terminal  i f  tha t  i s  an appropr ia te act ion.  

NVF The Network V a l i d a t i o n  F a c i l i t y  r e i n i t i a t e s  the l o g i n  sequence 
command f o r  the terminal  o r  causes terminal  disconnect ion. 

v a l i d  The terminal  i s  switched t o  the ind ica ted  program without 
program prompting dialog, when the swi tch i s  possible. 
name 

I f  e i t h e r  the NVF command or v a l i d  program name op t ion  i s  used, the  name 
placed i n  the f i e l d  must be one t o  seven d i s p l a y  code l e t t e r s  o r  d i g i t s ,  l e f t -  
j u s t i f i e d  w i th  blank f i l l  w i t h i n  the f ie ld ,  and the f i r s t  character must be 
alphabetic.  I f  the NVF command op t ion  i s  used, the fo l low ing  commands are v a l i d :  

BYE } Cause the terminal  t o  be disconnected from the host. 

R e i n i t i a t e  Login f o r  the terminal; i f  d i a l o g  i s  poss ib le  and } required, the  l o g i n  prompting sequence begins. 

I f  the v a l i d  program name op t ion  i s  used, the name placed i n  the f i e l d  must be 
the element name used t o  de f ine  the referenced app l i ca t ion  program i n  the sys- 
tem common deck COMTNAP. 

The QTOPEN c a l l  sets t h i s  f i e l d  t o  zero. The app l i ca t ion  program must set o r  
change t h i s  f i e l d  as appropr ia te before each QTENDT c a l l .  Guidel ines fo r  the  
use o f  t h i s  f i e l d  can be found i n  the d iscuss ion o f  vo lun ta ry  connect ion t e r -  
minat ion under Terminating Connections i n  sec t ion  3. 

This  f i e l d  does not apply t o  QTENDT c a l l s  f o r  app l i ca t ion - to -app l i ca t ion  
connect ions. 

requested-appl icat ion- This  42-b i t  character data f i e l d  contains the  network a p p l i c a t i o n  program name 
name i d e n t i f y i n g  the program t o  which the  current  a p p l i c a t i o n  program i s  request ing 

a connection w i th  a QTLINK c a l l .  

terminal-name-i/ This 42-bit  character data f i e l d  contains the d i s p l a y  code characters  o f  the  
application-name-i name used t o  i d e n t i f y  the te rm ina l  o r  a p p l i c a t i o n  program on connection i 

w i t h i n  the network. The name i s  one t o  seven l e t t e r s  o r  d i g i t s  Long and i s  
l e f t - j u s t i f i e d  w i th  blank f i l l  w i t h i n  t h i s  f i e l d .  A te rm ina l  name used i s  
obtained from the network con f igu ra t ion  f i l e  en t ry  f o r  the terminal.  

t c l a s s - i  This 6 -b i t  f i e l d  contains the  in teger  terminal  c lass associated by the  network 
w i th  the terminal  on connection i. The in teger  used i n  the f i e l d  i s  one o f  
those described f o r  the t c  f i e l d  o f  the connection-request supervisory message 
presented i n  sec t ion  3. The in teger  i s  changed dur ing a QTGET c a l l  whenever 
the terminal  user has entered a TIP command t o  change the terminal  c lass o f  
the terminal  on connection i. 

This f i e l d  does not  apply t o  app l i ca t ion - to -app l i ca t ion  connections. 

page-width-i This 12-b i t  f i e l d  contains the in teger  page width value associated by the  ne t -  
work w i th  the terminal  on connect ion i. The in teger  used i n  the f i e l d  has the 
s ign i f i cance  explained i n  sect ions 2 and 3. The in teger  i s  changed dur ing a 
QTGET c a l l  whenever the terminal  user has entered a TIP command t o  change the 
page width or terminal  c lass o f  the terminal  on connection i. 

This f i e l d  does not  apply t o  app l i ca t ion - to -app l i ca t ion  connections. 

f  ami ly-name-i This 42-bit  character data f i e l d  contains the  d i s p l a y  code characters  o f  t h e  
Permanent f i l e  fami ly  name associated by the  network w i th  the terminal  on con- 
nect ion i. The fami l y  name i s  one t o  seven Le t te rs  o r  d i g i t s  Long and i s  
l e f t - j u s t i f i e d  w i th  blank f i l l  w i t h i n  t h i s  f i e l d .  The name used i s  obtained 
from the  l o g i n  in format ion f o r  the terminal.  
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This f i e l d  does not apply t o  app l i ca t ion - to -app l i ca t ion  connections. 

dev-t ype- i This 6 -b i t  f i e l d  contains one o f  the fo l low ing  in teger  values t o  i d e n t i f y  the 
t ype  o f  connection on connection i: 

0 Th is  connection i s  a  terminal - to-appl icat ion connection. 

5 Th is  connection i s  an app l i ca t ion - to -app l i ca t ion  connection. 

page-length-i  This 12-b i t  f i e l d  contains the in teger  page Length value associated by the 
network w i th  the terminal  on connection i. The in teger  used i n  the f i e l d  has 
the s ign i f i cance  explained i n  sect ions 2  and 3. The in teger  i s  changed dur ing 
a  QTGET c a l l  a f t e r  the terminal  user enters a  TIP command t o  change the page 
Length o r  te rm ina l  c lass of the terminal  on connection i. 

This f i e l d  does not apply t o  app l i ca t ion - to -app l i ca t ion  connections. 

user-name- i This 42-bit  character data f i e l d  contains the  d i s p l a y  code characters o f  the 
NOS user nane associated by the  network w i th  the  terminal  on connection i. 
The user name i s  one t o  seven le t te rs ,  d i g i t s ,  o r  as te r i sks  long and i s  Le f t -  
j u s t i f i e d  w i t h  blank f i l l  w i t h i n  the f i e l d .  The name used i s  obtained from 
the l o g i n  in format ion f o r  the terminal.  

This f i e l d  does not apply t o  app l i ca t ion - to -app l i ca t ion  connections. 

res  Reserved by CDC. Current ly  unused. 

b lock-s ize- i  This 12-b i t  f i e l d  contains the ir l teger b lock s ize i n  character u n i t s  f o r  the  
te rm ina l  on connection i. This b lock  s i ze  i s  based on the network conf igura- 
t i o n  f i l e  in format ion f o r  the terminal.  The b lock s ize i s  a  suggested va lue 
f o r  ad just ing the current-trans-size f i e l d  based on e f f i c i e n c y  considerat ions 
f o r  the s i te .  

This  f i e l d  does not  apply t o  app l i ca t ion - to -app l i ca t ion  connections. 

ab l - i  This 6 - b i t  in teger  f i e l d  contains the nunber o f  transmission blocks permi t ted 
by the network t o  be i n  t r a n s i t  t o  connection i a t  a  g iven moment. This b lock 
l i m i t  i s  based on the  network con f igu ra t ion  f i l e  in format ion f o r  the  connec- 
t i on .  The value used i n  t h i s  f i e l d  determines the  nunber o f  QTPUT c a l l s  t h a t  
can be made on connection i before a  QTGET c a l l  re tu rns  an i n d i c a t i o n  t h a t  a  
b lock was de l i ve red  t o  the connection. a  t y p i c a l  value i s  2  f o r  a terminal -  
t o - a p p l i c a t i o n  connection and 7 f o r  an app l i ca t ion - to -app l i ca t ion  connection. 

current-abn-i This 18-b i t  in teger  f i e l d  conta ins the b i n a r y  b lock  number assigned by QTRM t o  
the  b lock sent t o  connection i by the  l a s t  QTPUT c a l l  i nvo lv ing  t h a t  connec- 
t i on .  Every b lock sent by QTRM i s  assigned a  number; the  nunber assigned i s  
sequential  w i t h i n  the blocks sent t o  a  g iven  connection, and the sequence i s  
r e s t a r t e d  each t ime a  new connection i s  assigned t o  the connection nunber. 

ac knowledged-abn-i This 18-b i t  in teger  f i e l d  conta ins the  b i n a r y  b lock nunber assigned by QTRM t o  
the b lock l a s t  acknowledged on connect ion i. QTRM updates t h i s  f i e l d  dur ing 
a  QTGET ca l l ,  when QTRM determines tha t  a  b lock-del ivered message has been 
received. 

s t a t e - i  This 6 -b i t  f i e l d  contains the in teger  f l a g  i d e n t i f y i n g  the current  processing 
s t a t e  o f  connection i. This f i e l d  has the  values: 

0  Th is  connect ion nunber i s  c u r r e n t l y  no t  i n  use. 

1  This  connection i s  c u r r e n t l y  i n  a  t r a n s i t i o n  s t a t e  wh i le  a  new con- 
nec t ion  i s  being establ ished. No other in fo rmat ion  i n  the associated 
10-word e n t r y  f o r  t h i s  connection should be considered accurate. 

2 Th is  connection i s  i n  use and i n  a  normal s t a t e  f o r  input  o r  output 
processing by the a p p l i c a t i o n  program. 

4  Th is  connection i s  c u r r e n t l y  i n  a  t r a n s i t i o n  s ta te  whi le  a  new con- 
nec t ion  i s  being establ ished. No other  in format ion i n  the associated 
10-word en t ry  f o r  t h i s  connection should be considered accurate. 
This  value i s  used f o r  app l i ca t ion - to -app l i ca t ion  connections only. 
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For the  convenience of programmers u s ing  COBOL 5.2 
o r  subsequent v e r s i o n s  t h a t  permit  man ipu la t ion  of 
informat ion i n  6-bi t  b y t e s ,  t h e  f i e l d s  w i t h i n  t h e  
network informat ion t a b l e  a r e  de f ined  i n  6-bi t  b y t e  
m u l t i p l e s .  The f i r s t  occurrence  of each f i e l d  
w i t h i n  f i g u r e  E-1 i n d i c a t e s  t h e  t ype  and s i z e  of 
t h e  COBOL d a t a  i t em needed t o  d e f i n e  t h e  f i e l d  
p rope r ly .  These i n d i c a t i o n s  have t h e  form I(x) o r  
C(y ) ,  where I i n d i c a t e s  b i n a r y  i n t e g e r  d a t a ,  C 
i n d i c a t e s  c h a r a c t e r  d a t a ,  x i n d i c a t e s  t he  number of 
b i t s  comprising t h e  i n t e g e r ,  and y  i n d i c a t e s  t h e  

1 number of 6 -b i t  display-code c h a r a c t e r s  comprising 
the  c h a r a c t e r  s t r i n g .  

I 
I 

SUBROUTINES 

current-abl- i  Th is  6 -b i t  in teger  f i e l d  contains the number o f  sequential  QTPUT c a l l s  t h a t  
c u r r e n t l y  can be made f o r  connection i without wa i t i ng  f o r  acknowledgment o f  
d e l i v e r y  t o  the terminal  or appl icat ion.  QTRM updates t h i s  f i e l d  dur ing  QTGET 
and QTPUT cal ls ,  and the a p p l i c a t i o n  program should examine the f i e l d  before 
making a QTPUT c a l l  i nvo lv ing  the  connection. The values used i n  t h i s  f i e l d  
range from 0 t o  the value contained i n  the ab l - i  f i e ld ;  a value o f  0 i nd ica tes  
tha t  no b locks c u r r e n t l y  can be sent ( the  maximun nunber o f  b locks are i n  
t r a n s i t  t o  the terminal ) .  

upline-abh-i This 60-bit  f i e l d  contains the b inary  a p p l i c a t i o n  b lock header received by 
QTRM w i t h  the  Last input  data b lock de l i ve red  by a QTGET c a l l  f o r  connection i. 
This f i e l d  has the format and contains the in format ion described i n  sec t ion  2. 

dounl ine-abh-i This 60-bit  f i e l d  contains the b i n a r y  a p p l i c a t i o n  b lock header created by QTRM 
t o  send w i th  the l a s t  output data b lock involved i n  a QTWT c a l l  for  connec- 
t i o n  i. This f i e l d  has the format and contains the in format ion described i n  

C a l l s  t o  t h e  s u b r o u t i n e s  compris ing  QTRM do n o t  
con ta in  many parameters because most communication 
between an a p p l i c a t i o n  program and QTRM occur s  
through the  f i e l d s  i n  t he  network informat ion t a b l e .  
The format of t h e  sub rou t ine  c a l l s  conforms t o  t h e  
g e n e r a l  g u i d e l i n e s  g iven  f o r  t he  compiler-language 
form of t h e  A I P  r o u t i n e s ,  a s  desc r ibed  i n  s e c t i o n s  

1 4 and 5. The QTRM r o u t i n e s  r e s i d e  i n  t h e  l i b r a r i e s  
NET10 and NETIOD. These l i b r a r i e s  a r e  accessed a s  

( desc r ibed  i n  s e c t i o n s  4 and 6 .  

I sect ion 2. 
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The format  of t h e  sub rou t ine  c a l l s  is given i n  t h e  
fo l lowing subsec t ions .  Because QTRM i s  des igned t o  
be COBOL-oriented, t h e  sub rou t ine  d e s c r i p t i o n s  a r e  

( COBOL-oriented. As desc r ibed  i n  s e c t i o n  4 ,  QTRM 
can be used by programs w r i t t e n  i n  languages  o t h e r  
than COBOL. 

INITIATING NETWORK ACCESS (QTOPEN) 

The a p p l i c a t i o n  program begins  communication w i t h  
t h e  network by c a l l i n g  QTOPEN. Th i s  c a l l  ha s  t h e  

( format shown i n  f i g u r e  E-2. 

ENTER FORTRAN-X QTOPEN USING net-info-table 

net-info-table An input parameter, specifying the 
symbolic address for word 1 in  the global 
portion of the network information table 
that should be used by QTRM during 
access to  the network. I n  a COBOL call, 
this parameter is the Data Division 
descriptor for a level 01 data item 
containing level 02 or lower level data 
items in the form described in figure E-1. 
The fields in the network information 
table must be initialized before the call 
to QTOPEN is issued. 

Figure E-2. QTOPEN Statement COBOL C a l l  Format 1 

QTOPEN i s  normally c a l l e d  on ly  once per  network 
communication a c c e s s  bu t  can be c a l l e d  aga in  a f t e r  
a  QTCLOSE c a l l .  No QTRM c a l l  o t h e r  than QTCLOSE 
can be  made be fo re  QTOPEN i s  c a l l e d .  The c a l l  t o  
QTOPEN performs t h e  fo l lowing  f u n c t i o n s :  

I d e n t i f i e s  t o  QTRM t h e  a d d r e s s  of t h e  network 
in fo rma t ion  t a b l e  de f ined  by t h e  a p p l i c a t i o n  
program 

Allows QTRM t o  use  t h e  i n fo rma t ion  a l r e a d y  
placed i n  t h e  network in fo rma t ion  t a b l e  by t h e  
a p p l i c a t i o n  program 

Allows QTRM t o  i n i t i a l i z e  t h e  connec t ion  e n t r y  
p o r t i o n s  of t h e  network in fo rma t ion  t a b l e  and 
t o  s t o r e  i t s  own in fo rma t ion  i n  t h e  g l o b a l  
p o r t i o n  of t h e  t a b l e  

Causes QTRM t o  i d e n t i f y  t h e  a p p l i c a t i o n  program 
t o  t h e  network 



Before QTOPEN i s  c a l l e d ,  t h e  a p p l i c a t i o n  program 
must p l ace  informat ion i n  t he  fo l lowing f i e l d s  of 
t he  t a b l e :  

During p roces s ing  of t h e  c a l l ,  QTRM uses  t h i s  
informat ion t o  make a p p r o p r i a t e  AIP c a l l s .  For 
example,  suppose t h e  a p p l i c a t i o n  program makes t h e  
fo l lowing  c a l l :  

ENTER FORTRAN-X QTOPEN USING NIT 

where NIT i s  t he  network informat ion t a b l e  symbolic 
add res s  and c o n t a i n s  t h e  application-name RMV2, t h e  
num-conns va lue  of 5 ,  and t h e  char-se t  va lue  of 4. 
I n  t he  Data D iv i s ion  of t h e  program code,  NIT 
appears  a s :  

WORKING-STORAGE SECTION. 
01 NIT. 
02 GLOBAL. 
03 APPLICATION-NAME PIC X ( 7 )  VALUE I S  

"RMV2" . 
03 CHAR-SET PIC 9 COMP-4 VALUE IS  4. 
03 NUM-TERMS PIC 99 COMP-4 VALUE IS 5. 
03 FILLER X(30). 

QTRM then connects  t he  program t o  t he  network. QTRM 
i d e n t i f i e s  t he  program a s  t he  network a p p l i c a t i o n  
program c a l l e d  RMV2, suppor t ing  f i v e  t e r m i n a l s  
s imul taneously  on connect ions  numbered 1 through 5 
and us ing 6-bi t  d i s p l a y  code f o r  a l l  i npu t  and 
ou tpu t  t r ansmis s ions ,  and capab le  of p roces s ing  
t r ansmis s ions .  

When the  QTOPEN c a l l  i s  completed,  t he  a p p l i c a t i o n  
program e i t h e r  performs p roces s ing  not  r e l a t e d  t o  
network communication o r  uses  t h e  QTGET c a l l  and 
the  s l e e p  f i e l d  of t he  network informat ion t a b l e  t o  
suspend i t s  p roces s ing  u n t i l  a  t e rmina l  o r  app l i ca -  
t i o n  r eques t s  a c c e s s  t o  it. As soon a s  a  t e rmina l  
connect ion  i s  completed ( a s  soon a s  t h e  s t a t e  f i e l d  
i n  a  connect ion  e n t r y  of the  network informat ion 
t a b l e  changes t o  2 ) ,  t he  program must i d e n t i f y  
i t s e l f  t o  the  t e rmina l  by sending a  message t o  i t  I using a  c a l l  t o  QTPUT. 

SENDING DATA (QTPUT) 

The a p p l i c a t i o n  program sends d a t a  through t h e  net -  
work by c a l l i n g  QTPUT. Th i s  c a l l  has  t h e  format I shown i n  f i g u r e  E-3. 

ENTER FORTRAN-X QTPUT USING ta-out-acni 

ta-out-acni An input parameter, specifying the symbolic 
address of the output text area for the 
terminal or application using connection acni. 
In a COBOL call, this parameter is the Data 
Division descriptor for a level 01 data item 
with a length defined by the max-trans-size 
value in the network information table. Data 
contained in ta-out-acni is subject to the same 
constraints as character mode data in the text 
area used by any NETPUT call to AIP. These 
constraints are described in section 2 .  

F igure E-3. QTPUT Statement COBOL C a l l  Format I 
Before making a  c a l l  t o  QTPUT, t h e  a p p l i c a t i o n  
program must perform t h e  fo l lowing  o p e r a t i o n s :  

Check t h e  connect ion  e n t r y  i n  t h e  network in- 
format ion t a b l e  t o  which t h e  QTPUT c a l l  a p p l i e s .  
The cu r r en t - ab l  and/or  s t a t e  f i e l d  must c o n t a i n  
v a l u e s  t h a t  permit  t h e  c a l l  t o  be made. 

Ensure t h a t  t h e  connec t ion  number i d e n t i f y i n g  
t h e  connect ion  t o  which t h e  c a l l  a p p l i e s  i s  i n  
t h e  connection-number f i e l d  of t h e  network 
informat ion t a b l e .  

P l ace  a  1 i n  t h e  int-msg f i e l d  of t h e  network 
in fo rma t ion  t a b l e  i f  t h a t  a c t i o n  i s  neces sa ry .  
Th i s  f i e l d  must be used t o  s e r v i c e  a  t e rmina l  
i n  t e rmina l  c l a s s  4  c o r r e c t l y  when ou tpu t  queu- 
ing  i s  performed. Terminals  i n  t h a t  c l a s s ,  
such a s  t h e  2741, have lockab le  keyboards.  
When ou tpu t  beg ins ,  t h e  network so f tware  1.ocks 
the  t e rmina l  keyboard. The keyboard remains 
locked u n t i l  a  b lock i s  d e l i v e r e d  t h a t  has an  
int-msg va lue  of 0  a s s o c i a t e d  wi th  i t .  Then 
t h e  keyboard i s  unlocked and no more ou tpu t  t o  
t h e  t e rmina l  i s  pe rmi t t ed  u n t i l  i npu t  i s  com- 
p l e t e d .  I f  a  message comprising n ine  b iocks  i s  
be ing s e n t  t o  t h e  t e r m i n a l ,  t h e  f i r s t  e i g h t  
must have t h e  int-msg f i e l d  s e t  t o  1 t o  prevent  
t h e  network so f tware  from i n t e r p r e t i n g  an 
in t e rmed ia t e  p o r t i o n  of a  message (a  s i n g l e  
b lock)  a s  t h e  e n t i r e  message and p r o h i b i t i n g  
ou tpu t  of t h e  remainder of t he  b locks .  The l a s t  
b lock  of a  message must always have the  int-msg 
f i e l d  s e t  t o  0  b e f o r e  i t  i s  s e n t .  

P l a c e  t h e  d a t a  t o  be t r a n s m i t t e d  by t h e  c a l l  
i n t o  t h e  t e x t  a r e a  i d e n t i f i e d  by t h e  parameter 
t o  be used i n  t h e  c a l l .  

For t e rmina l - to -app l i ca t ion  connec t ions ,  p l a c e  
a  u n i t  s e p a r a t o r  code a s  a  l i n e  t e rmina to r  a t  
t h e  end of t h e  d a t a  i n  t h e  t e x t  a r e a ,  i f  char-  
s e t  i s  no t  6 -b i t  d i s p l a y  code. QTRM w i l l  supply  
t h e  f i n a l  zero-byte t e rmina to r  f o r  6-bi t  
d i s p l a y  code d a t a  f o r  t e rmina l - to -app l i ca t ion  
connec t ions  ( t h i s  QTRM f u n c t i o n  i s  desc r ibed  i n  

I 
more d e t a i l  under t h e  heading QTRM Format t ing  
of Display-Coded Ou tpu t ) .  



Place  the  s i z e  of t h e  c u r r e n t  t r ansmis s ion  i n  
t he  g l o b a l  p o r t i o n  of the  network in fo rma t ion  
t a b l e .  A l l  embedded l i n e  t e rmina to r s  of e i t h e r  
type  must be inc luded i n  t h e  c h a r a c t e r  count 
comprising the  c u r r e n t  t r ansmis s ion  s i z e .  I f  a  
char-se t  f i e l d  va lue  o t h e r  than 4  i s  used,  any 
f i n a l  u n i t  s e p a r a t o r  must a l s o  be inc luded i n  
t he  c h a r a c t e r  count ;  i f  a  char-se t  f i e l d  va lue  
of 4 i s  used,  t h e  c h a r a c t e r  count should no t  
i nc lude  the  zero-byte l i n e  t e rmina to r  t h a t  QTRM 
s u p p l i e s  a u t o m a t i c a l l y  f o r  te rminal - to-  
a p p l i c a t i o n  connec t ions .  

P l ace  the  c o r r e c t  va lue  i n  t he  max-trans-size 
f i e l d  of t h e  network in fo rma t ion  t a b l e ,  i f  t h a t  
informat ion was not  s to red  t h e r e  be fo re  a  pre-  
v ious  QTRM c a l l .  The max-trans-size va lue  can 
be changed be fo re  any QTPUT c a l l ,  because t h e  
ou tpu t  t e x t  a r e a  used f o r  t he  c a l l  can be 
changed. QTRM uses  t he  value  i n  t h i s  f i e l d  t o  

I determine  t h e  s t a r t i n g  po in t  of any backward 
scanning it i s  r equ i r ed  t o  perform. 

When the  QTPUT c a l l  i s  completed,  t h e  d a t a  b lock 
involved i n  t h e  c a l l  u s u a l l y  i s  i n  t r a n s i t  through 
t h e  network, bu t  i s  no t  n e c e s s a r i l y  a l r e a d y  d e l i v -  
ered t o  t h e  connect ion .  De l ive ry  of t h e  b lock ,  and 
t h e  p o s s i b i l i t y  of a d d i t i o n a l  QTPUT c a l l s  f o r  t h e  
same t e r m i n a l ,  can be t r acked  through QTGET c a l l s  
and t h e  f i e l d s  of t h e  connect ion  e n t r y  i n  t h e  
network informat ion t a b l e .  

QTRM sometimes cannot t r ansmi t  a  b lock through t h e  
network when a  QTPUT c a l l  i s  made. Af t e r  r e t u r n  
f  ram t h e  QTPUT c a l l ,  t h e  a p p l i c a t i o n  program should  
check t h e  return-code f i e l d  of t h e  network i n f o r -  
mation t a b l e  t o  de termine  whether t h e  b lock was 1 a c t u a l l y  t r a n s m i t t e d .  

As an example of QTPUT use ,  suppose an  a p p l i c a t i o n  
program wants t o  send t h e  message WELCOME ABOARD t o  
t h e  t e rmina l  on connect ion  1. The program sends  
the  prompting message w i t h  a  c a l l  such a s  t h a t  shown 
i n  t he  fo l lowing  s t a t emen t  s e t :  

MOVE " WELCOME ABOARD " TO OUT-TEXT. 
MOVE 1 TO CONNECTION-NUMBER. 
MOVE 1 5 TO CURRENT-TRANS -S IZE . 
ENTER FORTRAN-X QTPUT USING OUT-TEXT. 
IF  RETURN-CODE NOT = 0 GO TO PROBLEM. 

Elsewhere i n  t he  program, t h e  Data D iv i s ion  con- 
t a i n s :  

01 OUT-TEXT PIC X(100). 

The Procedure  Div i s ion  a l s o  c o n t a i n s  s t a t emen t s  t o  
t e s t  t h e  e n t r y  f o r  connect ion  1 t o  s e e  whether t h e  
c a l l  can be made. These t e s t s  a r e  neces sa ry  even 
f o r  t he  f i r s t  t r ansmis s ion  f  ram t h e  program because 
QTRM might i n d i c a t e  t h a t  t h e  connect ion  is  i n  a  
s t a t e  t empora r i l y  p reven t ing  any t ransmiss ion.  

Use of t he  c u r r e n t - t r a n s - s i z e  f i e l d  and t h e  f i r s t  
c h a r a c t e r  of t h e  t e x t  a r e a  du r ing  display-coded 
t r ansmis s ions  i s  desc r ibed  l a t e r  i n  t h i s  s e c t i o n .  
The t e s t s  of the  t a b l e  needed be fo re  t h e  QTPUT c a l l  
a r e  a s s o c i a t e d  wi th  t h e  QTGET c a l l  and a r e  d e s c r i b e d  
in  the  subsec t ion  on Output Queuing Using QTRM. 

OBTAINING DATA OR CONNECTION 
STATUS (QTGET) 

The a p p l i c a t i o n  program o b t a i n s  i n p u t  from a  con- 
n e c t i o n  o r  s t a t u s  inforumtion about a  connec t ion  by 

e' 
c a l l i n g  QTGET. Th i s  c a l l  ha:; t h e  format shown i n  
f i g u r e  E-4. I 

I-' 
IENTER FORTRAN-X QTGET USING ta-in-acni I 
ta-in-acni An input parameter, specifying the symbolic 

address of the input text area for the con- 
nection acni. In a  COBOL call, this parameter 
is the Data Division descriptor for a  level 01 
data item with a  length defined by the max- 
trans-size value in the network information 
table. Data contained in ta-in-acni is subject 
to the same constraints as character mode 
data in the text area used by any NETGET, 
NETGETF, NETGETI-, or NETGTFL call to  
AIP. These constraints are described in 
section 2. 

F igure  E-4. QTGET Statement COBOL Ca l l  Format I 
Before making a  c a l l  t o  QTGET, t h e  a p p l i c a t i o n  
program must perform t h e  fo l lowing  o p e r a t i o n s :  

P l ace  t h e  c o r r e c t  va lue  i n  t h e  s l e e p  f i e l d  ( i n  
word 5 )  of t h e  network in fo rma t ion  t a b l e ,  i f  
t h a t  i n fo rma t ion  was no t  s t o r e d  t h e r e  b e f o r e  a  
previous  QTRM c a l l .  The s l e e p  f i e l d  va lue  used 
can be  changed be fo re  any QTGET c a l l ,  i f  
neces sa ry .  

P l ace  t h e  c o r r e c t  va lue  i n  t h e  max-trans-size 
f i e l d  of t h e  network in fo rma t ion  t a b l e ,  i f  t h a t  
i n fo rma t ion  was n o t  s t o r e d  t h e r e  b e f o r e  a  
previous  QTRM c a l l .  The max-trans-size va lue  
can  be changed be fo re  any QTGET c a l l ,  because 
t h e  i n p u t  t e x t  a r e a  used f o r  t h e  c a l l  can  be 
changed. 

During t h e  QTGET c a l l ,  QTRM updates  a l l  connect ion  
e n t r y  f i e l d s  i n  t h e  network in fo rma t ion  t a b l e  f o r  
which in fo rma t ion  is  a v a i l a b l e .  Th i s  updat ing  is  
performed f o r  a l l  connec t ions ,  even though t h e  c a l l  
r e t u r n s  i n fo rma t ion  concerning a  s i n g l e  connect ion .  

A f t e r  updat ing  t h e  connect ion  e n t r y  f i e l d s ,  t h e  
QTGET c a l l  causes  t h e  network t o  s e l e c t  a  s p e c i f i c  
t e rmina l  o r  a p p l i c a t i o n  f o r  t h e  program and QTRM t o  
s e r v i c e .  I f  no c u r r e n t  requirement f o r  s e r v i c i n g  
e x i s t s ,  QTRM e i t h e r  r e t u r n s  c o n t r o l  t o  t h e  program 
and p l a c e s  a  va lue  of 1 i n  t h e  re turn-code f i e l d  of 
t h e  network in fo rma t ion  t a b l e ,  o r  suspends program 
execu t ion  u n t i l  a  s e r v i c i n g  requirement  a r i s e s .  
Whether r e t u r n  from t h e  QTGET c a l l  i s  immediate o r  
de layed depends on t h e  s i g n  and va lue  of t h e  s l e e p  
f i e l d  when t h e  c a l l  occu r s .  

I f  a  s e r v i c i n g  requirement  e x i s t s ,  QTRM r e t u r n s  
c o n t r o l  t o  t h e  program w i t h  i n fo rma t ion  i n  one of 
two forms. I f  QTRM d e t e c t s  a  network o r  connect ion  
s t a t u s  c o n d i t i o n  corresponding t o  a  nonzero r e tu rn -  
code f i e l d  v a l u e ,  t h e  re turn-code and connection- 



number f i e l d s  a r e  a p p r o p r i a t e l y  s e t ,  and c o n t r o l  
r e t u r n s  t o  t he  program. QTRM does no t  d e l i v e r  
i npu t  d a t a  on r e t u r n  from such a  c a l l .  Only s t a t u s  
informat ion i s  r e tu rned ;  any d a t a  queued f o r  
d e l i v e r y  t o  t he  program must be obta ined through 
subsequent QTGET c a l l s .  

I f  QTRM does not d e t e c t  a  network o r  connect ion  
s t a t u s  c o n d i t i o n  corresponding t o  a  nonzero r e tu rn -  
code f i e l d  va lue ,  t h e  return-code f i e l d  i s  s e t  t o  
zero .  Control  r e t u r n s  t o  t he  program a f t e r  t h e  
connection-number f i e l d  has  been s e t  t o  i d e n t i f y  
the  connect ion  a f f e c t e d  by t h e  c a l l ;  and a  s i n g l e  
input  block from t h a t  connect ion  i s  d e l i v e r e d .  

Af t e r  r e t u r n  from a  QTGET c a l l ,  t h e  a p p l i c a t i o n  
program should perform t h e  fo l lowing o p e r a t i o n s :  

Check the  return-code f i e l d  of t h e  network 
informat ion t a b l e  t o  de termine  i f  i n fo rma t ion  
o r  s t a t u s  was r e tu rned  by the  c a l l  

Check the  connection-number f i e l d  of t h e  network 
informat ion t a b l e  t o  de termine  which connect ion  
i s  involved wi th  t h e  i n fo rma t ion  o r  s t a t u s  
r e tu rned  i n  t he  c a l l  

Take an a c t i o n  a p p r o p r i a t e  f o r  t h e  re turn-code 
f i e l d  va lue  r e s u l t i n g  from the  c a l l  

Depending on the  s l e e p  va lue  used when making t h e  
c a l l  and on even t s  i n  t h e  network, t h e  response  
from any QTGET c a l l  can be any of t h e  fo l lowing:  

Nothing (no d a t a  b lock,  no s t a t u s ,  and no con- 
nec t ion  e n t r y  changes) .  

No inpu t  d a t a  b lock,  but  one o r  more connect ion  
e n t r i e s  a r e  updated t o  r e f l e c t  d e l i v e r y  of pre- 
v i o u s l y  s e n t  b locks  t o  t he  corresponding con- 
n e c t i o n s ;  t he  cu r r en t - ab l  and acknowledged-abn 
f i e l d s  a r e  updated t o  r e f l e c t  such d e l i v e r i e s .  

An input  d a t a  b lock and connect ion  e n t r y  f i e l d s  
a r e  updated.  

An inpu t  d a t a  block but  no connect ion  e n t r y  
f i e l d s  a r e  changed. 

S t a t u s  informat ion ( i n d i c a t i o n  of a  new connec- 
t i o n ,  a  user-break,  o r  o t h e r  s t a t u s  change on 
an e x i s t i n g  connec t ion )  and connect ion  e n t r y  
f i e l d s  a r e  updated.  

S t a t u s  i n fo rma t ion  (shutdown i n  p rog res s ,  b lock 
d i s c a r d e d ,  and s o  f o r t h )  bu t  no connect ion  e n t r y  
f i e l d s  a r e  changed. 

The a c t i o n  taken by the  a p p l i c a t i o n  program a f t e r  a  
QTGET c a l l  must not  assume t h a t  on ly  one of t h e s e  
cond i t i ons  i s  p o s s i b l e ,  and should no t  exclude  any 
of them. Use of t he  s l e e p  f i e l d  va lue  and t h e  
updat ing  of i n fo rma t ion  i n  t h e  connect ion  e n t r i e s  
i s  desc r ibed  f u r t h e r  under Output Queuing Using QTRM 
l a t e r  i n  t h i s  appendix.  

The fo l lowing  example of QTGET use  pe rmi t s  an  
a p p l i c a t i o n  program t o  suspend i t s  o p e r a t i o n  when 
the re  i s  no inpu t  f o r  it t o  p roces s ,  t o  p roces s  any 
input  t h a t  does e x i s t ,  and t o  perform any p roces s ing  
r e l a t e d  t o  changes i n  t h e  s t a t u s  of t h e  network o r  
of a  s p e c i f i c  t e rmina l  : 

MOVE -1 TO SLEEP. 
ENTER FORTRAN-X QTGET USING IN-DATA. 
IF  RETURN-CODE NOT = 0, GO TO STATUS- 

CHECK. 
PERFORM PROCESS-INPUT. 

On r e t u r n  from t h e  QTGET c a l l ,  t h e  a p p l i c a t i o n  
program e i t h e r  has  d a t a  t o  p roces s  because  t h e  
re turn-code f i e l d  is  0 o r  e l s e  has  s t a t u s  changes 
t o  process  because t h e  re turn-code f i e l d  i s  no t  0.  
I f  t h e  re turn-code f i e l d  c o n t a i n s  a  0 ,  t h e  d a t a  
b lock  r e t u r n e d  a s  a  r e s u l t  of t h e  QTGET c a l l  is 
found i n  t h e  t e x t  a r e a  c a l l e d  IN-DATA. 

The a c t i o n s  r equ i r ed  by an  a p p l i c a t i o n  program f o r  
a  s p e c i f i c  nonzero return-code f i e l d  va lue  a r e  
desc r ibed  i n  t h e  f i e l d  d e f i n i t i o n  in fo rma t ion  g iven 
p rev ious ly  i n  t h i s  appendix.  The i n t e r a c t i o n  of t h e  
QTGET c a l l s  and t h e  f i e l d s  i n  t h e  network informa- 
t i o n  t a b l e  a r e  t h e  primary p roces s ing  c o n t r o l  
mechanism of any a p p l i c a t i o n  program us ing  QTRM. 
I f  t h e  QTGET caLl  r e t u r n s  d a t a  and t h e  c h a r a c t e r  
s e t  i s  d i s p l a y  code,  QTRM b lank  f i l l s  t h e  l a s t  l i n e  
of t h e  message i f  neces sa ry  t o  make t h e  message end 
on a  word boundary. 

LINKING A N  APPLICATION TO ANOTHER 
APPLICATION (QTLINK) 

The a p p l i c a t i o n  program r e q u e s t s  a  connect ion  t o  
ano the r  a p p l i c a t i o n  program f o r  t h e  purpose  of 
performing message t r a n s f e r s  between them. Th i s  
c a l l  has t h e  format shown i n  f i g u r e  E-5. I 

r 

ENTER FORTRAN-X QTLINK 
L 

Figure  E-5. QTLINK Statement COBOL C a l l  Format 1 

Before  making a  c a l l  t o  QTLINK, t h e  a p p l i c a t i o n  
program must perform the  fo l lowing  o p e r a t i o n s :  

S e t  the  A-to-A f i e l d  i n  t h e  network in fo rma t ion  ( 
t a b l e  t o  1. This  f i e l d  must be s e t  be fo re  t he  
program i s s u e s  t h e  c a l l  t o  QTOPEN. 

P l a c e  t h e  name of t he  a p p l i c a t i o n  program t o  
which connec t ion  i s  r eques t ed  i n  t h e  reques ted-  
application-name f i e l d  i n  t h e  network informa- 
t i o n  t a b l e .  

On r e t u r n  from t h e  QTLINK r e q u e s t ,  t h e  a p p l i c a t i o n  
program should check t h e  va lue  i n  t h e  re turn-code 
f i e l d  of t h e  network in fo rma t ion  t a b l e .  The 
re turn-code is  i n t e r p r e t e d  from f i g u r e  E-1 a s  ( 
fo l lows :  

A re turn-code va lue  of 0  i n d i c a t e s  t h a t  t h e  I 
r eques t  i s  be ing forwarded t o  NAM. The connec- 
t i o n  has n o t  y e t  been completed.  

A re turn-code v a l u e  of 12 i n d i c a t e s  t h a t  t h e  I 
r eques t  is  ignored because ano the r  r e q u e s t  f o r  
an  a p p l i c a t i o n - t o - a p p l i c a t i o n  connec t ion  i s  
ou t s t and ing  and no t  y e t  complete ( o n l y  one con- 
n e c t i o n  r e q u e s t  can be  o u t s t a n d i n g  a t  a  t ime) .  
The r eques t  should be r e t r i e d  a t  a  l a t e r  t ime. 



After a call to QTLINK, a call to QTGET returns a 
value of 13 or 14 in the return-code field of the 
network information table. This completes the out- 
standing request for an application-to-application 
connection. The return-code field is interpreted 1 from figure E-1 as follows: 

A return code value of 14 indicates that the 
connection to the requested application has been 
made. The connection-number field of the 
network information table contains the connec- 
tion number for the application-to-application 
connection. 

A return code value of 13 indicates that the 
request for connection has been rejected. The 
sec-return-code field of the network information 
table contains the reason code returned from 
the request-for-connection supervisory message 
issued for the application-to-application 
connect ion. 

ENDING A SINGLE TERMINAL OR 
APPLICATION CONNECTION (QTENDT) 

The application program ends communication with a 
single terminal or application by calling QTENDT. 

) This call has the format shown in figure E-6. 

ENTER FORTRAN-X QTENDT 

( Figure E-6. QTENDT Statement COBOL Call Format 

Before making a call to QTENDT, the application 
program should perform the following operations: 

Place the connection number for the connection 
to be disconnected in the connection-number 
field of the global portion of the network 
information table. 

Send a disconnection indicator message to the 
terminal or application so that the operator or 
application program does not attempt input. 

Set the next-application-name field to zero or 
place an appropriate name or NVF command in it 
if the connection is to a terminal. 

Check the connection entry in the network 
information table to determine if the current- 
abl field contains the same value as the abl 
field. Unless the values in these two fields 
are the same, at least one block of data remains 
undelivered to the terminal and QTENDT should 
not be called to end communication with the 
connection. 

After a call to QTENDT is made, no additional 
information can be sent to the connection involved. 
Except for the state field, information contained 
in the connection entry portion of the network in- 
formation table remains unchanged until the connec- 
tion number associated with that entry is reassigned 
by the network software to another connection. 

A call to QTENDT is not necessary to end a connec- 
tion that has already been broken by events in the 
network. A call to QTENDT for a broken connection -1 

performs no action. A forced shutdown condition (a 
return-code field value of 10) is equivalent to a 
QTCLOSE call because QTRM aulromatically ends all 
connections without action by the application -' 

program. 

As an example of QTENDT use, consider the following 
situation. The application program receives a 
command on connection number ti that indicates the 
terminal user wants to end communication with the 
program. The program checks the fields in the 
connection entry of the network information table 
and determines that no blockij remain undelivered 
from previous QTPUT calls. Because the terminal 
user has requested that communication be ended, the 
program does not send a block to indicate that 
action. Instead, the following code is executed: 

MOVE 4 TO CONNECTION-NUMBER. 
ENTER FORTRAN-X QTENDT. 

Upon return from the QTENDT call, connection number 
4 becomes available for assignment by the network 
software to a connection with a new connection 
serviced by the program. The program therefore 
executes code that cleans up any remaining informa- 
tion in other tables or buffers concerning the old 
terminal on connection 4, so that no confusion 
exists if another terminal is assigned to the same 
number. 

ENDING COMMUNICATION WITH THE 
NETWORK (QTCLOSE) 

The application program can end communication with - all connected terminals or applications and with 
the network software simult.~neously by calling 
QTCLOSE. This call has the format shown in figure 
E-7. I 

ENTER FORTRAN-X QTCLOSE I 
Figure E-7. QTCLOSE Statement COBOL Call Format ( 

The application program should call QTCLOSE only 
once after a QTOPEN call and cannot call any other 
QTRM routines except QTOPEN after calling QTCLOSE. 
Multiple calls to QTCLOSE have no effect. The pro- 
gram should always call QTC1.OSE as part of its 
processing termination, unlesls a forced shutdown 
occurs. When a forced shutdown occurs (indicated 
by a return-code field value of lo), QTRM automat- 
ically ends all program access to the network. 

A call to QTCLOSE performs the following operations: 

Breaks all remaining connections (the terminal 
receives an APPLICATION FAILED message from the 
network software) 

Ends program access to the network and makes 
new connections impossible 

Closes the AIP debug log file and statistics 
file, if those files are being created 



The QTCLOSE c a l l  is u s u a l l y  i s sued  a f t e r  one of t h e  
fo l lowing s i t u a t i o n s  a r i s e s :  

) The program rece ives  a  shutdown o r  idledown 
i n d i c a t i o n  from the  network so f tware  ( i n d i c a t e d  
by a  return-code f i e l d  va lue  of 9 ) .  

The program d e t e c t s  a  s p e c i f i c  c lock  time. 

The program rece ives  a  shutdown command from a  
terminal  u se r  o r  a  connected a p p l i c a t i o n  
program. 

Before making a  QTCLOSE c a l l ,  t h e  a p p l i c a t i o n  
program should perform the  fol lowing ope ra t ions :  

Send a  shutdown adv i so ry  message t o  a l l  t e r -  
minals  and a p p l i c a t i o n s  s t i l l  connected t o  t h e  
program 

Determine t h a t  a l l  t r ansmi t t ed  blocks have been 
d e l i v e r e d  t o  the  connect ion 

I s s u e  QTENDT c a l l s  f o r  a l l  remaining t e rmina l  
connect ions  s o  t h a t  APPLICATION FAILED messages 
do not appear a t  those  connect ions  

A QTCLOSE example complying wi th  these  recommenda- 
t i o n s  would be too complex f o r  t h e  purposes of t h i s  
appendix. Examples of QTCLOSE c a l l s  appear  i n  
s e v e r a l  con tex t s  w i t h i n  the  same program a t  t h e  end 
of t h i s  appendix.  

SENDING A SYNCHRONOUS 
SUPERVISORY MESSAGE (QTTIP) 

The a p p l i c a t i o n  program can send a  synchronous 
supe rv i so ry  message through the  network by c a l l i n g  
QTTIP. The c a l l  format f o r  QTTIP i s  i d e n t i c a l  t o  
QTPUT. The message can be i n  c h a r a c t e r  type  2 o r  3 
format.  

I f  t he  a p p l i c a t i o n  program sends a  synchronous 
supe rv i so ry  message which has  a  response 
(CTRL/CHAR/N o r  CTRL/RTC/R) , t he  response is d e l i v -  
ered when the  a p p l i c a t i o n  program c a l l s  QTGET. The 
a p p l i c a t i o n  block type  f i e l d  of t h e  upline-abh-i 
f i e l d  i d e n t i f i e s  the  d a t a  a s  a  supe rv i so ry  block. 
Supervisory  message responses  a r e  always r e tu rned  
t o  the  a p p l i c a t i o n  program a s  c h a r a c t e r  t ype  3 .  

OUTPUT FORMATTING AND 
EDITING 

Output t r ansmi t t ed  through QTRM t o  a  t e rmina l  always 
uses the  format e f f e c t o r  f e a t u r e  of t he  AIP i n t e r -  
a c t i v e  v i r t u a l  t e rmina l  i n t e r f a c e .  This  format 
e f f e c t o r  f e a t u r e  i s  complete ly  desc r ibed  i n  s e c t i o n  1 2 ,  and summarized i n  the  fo l lowing subsec t ion .  

Output t r ansmi t t ed  through QTRM t o  ano the r  app l i ca -  
1 t i o n  wi th in  the  same hos t  need not  be r e s t r i c t e d  t o  

format t ing conventions of t he  AIP I n t e r a c t i v e  
V i r t u a l  Terminal i n t e r f a c e .  Both a p p l i c a t i o n  pro- 
grams must be prepared t o  handle d a t a  t h a t  pas ses  
between them. The l e n g t h  of t h e  output  b lock is  
based on the  c h a r a c t e r  s e t  used, i nd ica t ed  i n  t h e  
char-se t  f i e l d ,  and i s  t he  va lue  s to red  i n  the  f i e l d  
named cu r ren t - t r ans - s i ze .  

I f  display-coded output  i s  t r ansmi t t ed  t o  a  t e rmina l  
( a  cha r - se t  f i e l d  va lue  of 4 is  used) ,  QTRM automat- 
i c a l l y  performs e d i t i n g  f u n c t i o n s  on t h e  c o n t e n t s  
of t h e  t e x t  a r e a  used. These f u n c t i o n s  inc lude  
placement of t h e  f i n a l  l i n e  t e rmina to r  (zero-byte  
t e rmina to r )  a t  t he  end of t h e  ou tpu t  b lock ,  and 
de te rmina t ion  of t h e  number of c h a r a c t e r s  i n  t h e  
block. 

The cu r ren t - t r ans - s i ze  f i e l d  f o r  b locks  s e n t  on 
app l i ca t ion - to -app l i ca t ion  connect ions  should be 
s e t  t o  a  value  equa l  t o  t h e  number of c e n t r a l  memory 
words i n  t h e  b lock us ing t h e  c h a r a c t e r  type  spec- 
i f i e d  i n  t h e  cha r - se t  f i e l d .  The c o n t e n t s  of a  
b lock a r e  no t  e d i t e d .  I f  t h e  d a t a  is  i n  d i sp lay -  
code ( t h e  char-se t  f i e l d  i s  equa l  t o  4 )  and t h e  
cu r ren t - t r ans - s i ze  f i e l d  is  equa l  t o  z e r o ,  t h e  
e f f e c t i v e  cu r ren t - t r ans - s i ze  i s  determined by 
scanning t h e  output  t e x t  a r e a .  

FORMAT EFFECTORS 

The network sof tware  assumes t h a t  t h e  f i r s t  char- 
a c t e r  of each l i n e  i n  a  b lock s e n t  t o  a  t e rmina l  
through QTRM beg ins  wi th  a  format e f f e c t o r  char- 
a c t e r .  The format e f f e c t o r  c h a r a c t e r  c o n t r o l s  
placement of t he  l i n e  on t h e  t e rmina l  output  rnecha- 
nism i n  a  manner s i m i l a r  t o  the  way a  c a r r i a g e  
c o n t r o l  c h a r a c t e r  f u n c t i o n s  i n  output  s e n t  t o  a  
ba tch  l i n e  p r i n t e r .  Format e f f e c t o r  c h a r a c t e r s  a r e  

I 
d i sca rded  by t h e  network so f tware ,  so  an a p p l i c a t i o n  
program should always format i ts  output  t o  prevent  
t h e  f i r s t  c h a r a c t e r  of d a t a  from being i n t e r p r e t e d  
erroneously  a s  a  format e f f e c t o r  c h a r a c t e r .  

EDITING DISPLAY-CODE OUTPUT 

Each b lock  s e n t  by a  QTPUT c a l l  can con ta in  one o r  
many l i n e s  of d a t a .  Each l i n e  of d a t a  must end 
wi th  a  l i n e  t e rmina to r  byte  a p p r o p r i a t e  t o  t h e  value  
i n  t h e  char-se t  f i e l d  of t h e  network informat ion 
t a b l e .  The t e rmina to r  must fo l low t h e  l a s t  char- 
a c t e r  p o s i t i o n  i n  t h e  l i n e .  

When an a p p l i c a t i o n  program uses  a  char-se t  f i e l d  
value  of 4 ,  it must a l low 1 2  t o  66 b i t s  of t e x t  
a r e a  b u f f e r  space f o r  t he  f i n a l  12-bit  zero-byte 
l i n e  terminator .  For COBOL programs, t h i s  means 
t h e  t e x t  a r e a  used f o r  any QTPUT c a l l  must be a t  
l e a s t  11 c h a r a c t e r s  longer  than t h e  l o n g e s t  b lock  
of d a t a  t o  be s e n t .  

Generat ing t h e  zero-byte t e rmina to r  a t  t h e  appro- 
p r i a t e  l o c a t i o n  i n  t h e  t e x t  a r e a  is  d i f f i c u l t  i n  a  
COBOL program. QTRM t h e r e f o r e  always gene ra t e s  t h e  
l a s t  such by te  required by t h e  block dur ing  i t s  
p rocess ing  of a  QTPUT c a l l  ( i n t e r i m  l i n e  t e rmina to r s  
must s t i l l  be generated by the  a p p l i c a t i o n  program 
be fo re  t h e  c a l l ) .  

I f  an  output  b lock c o n t a i n s  on ly  one l i n e ,  QTRM can 
be used a s  fo l lows t o  perform a l l  output  fo rma t t ing  
r equ i red  : 

The program sets t h e  cu r ren t - t r ans - s i ze  f i e l d  
of t h e  network in fo rma t ion  t a b l e  t o  0. 

The program b l a n k - f i l l s  t h e  e n t i r e  output  t e x t  
a r e a  t o  be used and then p l a c e s  t h e  b lock t o  be 
s e n t  i n t o  t h e  t e x t  a r e a  ( t h e  b lock must i nc lude  
t h e  format e f f e c t o r  c h a r a c t e r ) .  The block must 
c o n t a i n  a t  l e a s t  one c h a r a c t e r  o t h e r  than  a  
blank. 



The program c a l l s  QTPUT. QTRM then determines  
where the  t e x t  a r e a  ends by examining t h e  max- 
t r ans - s i ze  f i e l d  of t h e  network informat ion 
t ab le .  QTRM scans  backward through the  ou tpu t  
t e x t  a r e a ,  skipping over  b lanks  u n t i l  i t  
encounters  a  nonblank cha rac te r .  QTRM i n s e r t s  
the  zero-byte terminator  a f t e r  t h i s  c h a r a c t e r ,  
then c a l c u l a t e s  the  number of c h a r a c t e r s  i n  the  
block and t r ansmi t s  it through the  network. 

This op t ion  e l imina te s  unnecessary t r a i l i n g  blanks  
from the  l a s t  output  l i n e  of any block and makes i t  
unnecessary f o r  t he  a p p l i c a t i o n  progrhm t o  c a l c u l a t e  
how many c h a r a c t e r s  a r e  being t r ansmi t t ed .  An 
a l t e r n a t e  method permits  t r ansmiss ion  of t r a i l i n g  
blanks ,  a s  fo l lows:  

The program p laces  the  ou tpu t  b lock con ta in ing  
a t  l e a s t  one c h a r a c t e r  ( t h e  format e f f e c t o r  
c h a r a c t e r )  i n  the  ou tpu t  t e x t  a r e a .  

The program p laces  the  number of c h a r a c t e r s  
comprising the  block i n  t h e  cu r ren t - t r ans - s i ze  
f i e l d  of t he  network informat ion t a b l e .  

The program c a l l s  QTPUT. QTRM scans  forward 
the  ind ica t ed  number of c h a r a c t e r  p o s i t i o n s ,  
w r i t e s  the  f i n a l  zero-byte t e rmina to r ,  i f  
necessary ,  a f t e r  t he  l a s t  c h a r a c t e r  counted,  
and t r ansmi t s  t h e  b lock.  QTRM a d j u s t s  t h e  
c h a r a c t e r  count i n d i c a t i n g  the  block l e n g t h  t o  
compensate f o r  t he  l i n e  t e rmina to r  by te s  it has  
added. 

Both op t ions  r e q u i r e  t h a t  the  l a s t  c h a r a c t e r  i n  t h e  
block not be a  colon o r  consecut ive  co lons ,  i n  
cha rac te r  p o s i t i o n s  9 and 10 of a  c e n t r a l  memory 
word. Two consecut ive  colons  might be mis in t e r -  

) pre ted  a s  a  zero-byte t e rmina to r  on a  system using 
a  64-character s e t .  

1 QTRM (QTPUT) always adds a  terminator  f o r  6 -b i t  
d i s p l a y  code d a t a .  I f  t he  program provides  i t s  own 
f i n a l  l i n e  terminator  f o r  display-coded o u t p u t ,  
QTRM does not func t ion  i n  the  same manner a s  i t  
does f o r  output  t r ansmiss ions  occur r ing  wi th  a  
char-se t  f i e l d  va lue  of 2 o r  3.  No automat ic  
terminator  placement occurs  dur ing a  QTPUT c a l l  
involving those  char-se t  f i e l d  va lues .  

OUTPUT QUEUING USING QTRM 
Appl icat ion programs commonly need t o  t r ansmi t  more 
than one block i n  a  message. I f  a l l  of t he  t e r -  
minals  s e rv iced  by the  program have l a r g e  va lues  
ass igned f o r  t h e  a b l  parameter ,  no s p e c i a l  pro- 
gramming i s  required.  Most networks,  however, use  
small  va lues  f o r  t he  a b l  parameter.  When a  program 
using QTRM executes  i n  such a  network, it must use  
an ou tpu t  queue t o  s t o r e  blocks ready f o r  ou tpu t  
whenever t h e  network does not permit immediate 
ou tpu t  of them. 

An output  queue processor  us ing QTRM can be coded 
according t o  t h e  a lgo r i thm shown i n  f i g u r e  E-8. 
This a lgor i thm uses the  s l e e p  f i e l d  parameter i n  
the  g loba l  p o r t i o n  of the  network informat ion t a b l e  
and depends on use of the  cu r ren t - ab l  parameter i n  
the  terminal  e n t r y  p o r t i o n  of t h e  t a b l e .  The 
fol lowing paragraphs exp la in  t h e  l o g i c  used t o  
des ign the  a lgor i thm.  

When an  a p p l i c a t i o n  program s e r v i c e s  on ly  one 
t e rmina l ,  t h e  network can be made t o  cope wi th  
s i t u a t i o n s  where t h e  program produces output  f a s t e r  -' 
than a  t e rmina l  can reproduce t h e  output .  The pro- 
gram s e t s  t h e  s l e e p  parameter t o  a  p o s i t i v e  i n t e g e r ,  
and t h e  network simply r o l l s  t h e  program ou t  of 
c e n t r a l  memory u n t i l  t h e  t e rmina l  ca t ches  up wi th  

J 

t he  program. 

You cannot use t h e  s l e e p  parameter a s  a  s o l u t i o n  ) 
when the  a p p l i c a t i o n  program s e r v i c e s  more than  one 
t e rmina l  because t h e  program is  always r o l l e d  back 
i n  when inpu t  is  a v a i l a b l e  from any t e rmina l .  Thus, 
i npu t  from t e rmina l  B b r i n g s  t h e  program back i n t o  
c e n t r a l  memory even though t h e  ou tpu t  backlog f o r  
t e rmina l  A has  no t  d isappeared.  A program s e r v i c i n g  
s e v e r a l  t e rmina l s  always r e q u i r e s  an  ou tpu t  queuing 
a lgo r i thm t h a t  a p p l i e s  t o  each,  when each t e rmina l  
p o t e n t i a l l y  can be s e n t  more than one block i n  a  
s i n g l e  message. 

Programs can a l s o  be coded f o r  t h e  oppos i t e  (type- 
ahead) environment,  when t h e  t e rmina l  u se r  wants t o  
e n t e r  many inpu t  messages and r ece ive  on ly  one out- 
put t ransmiss ion.  Input  queuing and suppor t  of 
typeahead a r e  no t  d i scussed  .in t h i s  manual. Type- 
ahead can be suppor ted witha,ut any i n t e r a c t i o n  of 
an  a p p l i c a t i o n  program wi th  the  network p ro toco l .  J 

The primary c o n t r o l  v a r i a b l e  of t he  output  queuing 
a lgo r i thm is t h e  t e rmina l  connect ion number. Both 
t h e  accompanying flow c h a r t  and the  sample progam 
code depend on the  use of t h e  connect ion number 
f i e l d  i n  conjunct ion wi th  t h e  t e rmina l  e n t r y  f i e l d s  
of t h e  network informat ion t a b l e  dur ing t h e  output  
queue scanning process .  

An a p p l i c a t i o n  program can c o n t r o l  t h e  flow of i t s  
output  t o  a  s p e c i f i c  termj-nal by checking t h e  
current-abl  f i e l d  of t h e  t e rmina l  e n t r y  i n  t h e  net -  
work informat ion t a b l e  be fo re  each QTPUT c a l l  J 

involving t h a t  terminal .  I f  t h e  f i e l d  c o n t a i n s  a  
z e r o ,  t h e  c a l l  cannot be made without v i o l a t i n g  
network p ro toco l ;  i f  t h e  f i e l d  does not  c o n t a i n  a  
ze ro ,  t h e  QTPUT c a l l  can be made. 

The cu r ren t - ab l  , acknowledged-abn, and o t h e r  f i e l d s  
i n  t h e  network informat ion t a b l e  a r e  on ly  updated 
by QTRM dur ing  process ing of a  QTGET c a l l .  T e s t s  
of t h e s e  f i e l d s  a r e  not  meaningful un le s s  a  QTGET 
c a l l  i s  made be fo re  the  t e s t s .  To p rope r ly  c o n t r o l  
output  f low,  t h e  a p p l i c a t i c ~ n  program must make 
p e r i o d i c  c a l l s  t o  QTGET wi th  a  p o s i t i v e  va lue  i n  __I 

t he  s l e e p  f i e l d  of t h e  network in fo rma t ion  t a b l e ,  
r e g a r d l e s s  of whether t h e  program expec t s  i npu t  
from a  t e rmina l .  The s i z e  of t h e  p o s i t i v e  value  i s  
a  tuning c o n s i d e r a t i o n  determined by such th ings  a s  
t h e  average l e n g t h  of output  b locks  and t h e  speed 
of t h e  t e rmina l  being servicecl. 

These QTGET c a l l s  r e t u r n  c o n t r o l  t o  the  program 
a f t e r  t h e  s l e e p  per iod.  The program can then t e s t  
t he  cu r ren t - ab l  f i e l d  and make any QTPUT c a l l s  t h a t  
have become f e a s i b l e .  A Q1:PUT c a l l  i s  f e a s i b l e  
whenever t h e  cu r ren t - ab l  va lue  is nonzero. I f  t h e  
value  is ze ro ,  ano the r  QTGET c a l l  must be made. 

An a p p l i c a t i o n  program can ulse two forms of output  
flow c o n t r o l  queuing. The program can a c t u a l l y  ( 
genera t e  a l l  output  r equ i red  a s  a  response t o  one 
i n p u t ,  then queue the  output  i n  l a r g e  i n t e r n a l  buf- 
f e r s  o r  d i s k  f i l e s .  This  queued output  is  then 
spooled t o  t h e  t e rmina l  i n  QTPUT c a l l s  involving 
one o r  more l i n e s  i n  b locks  up t o  the  max-block- 

d 
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Figure E-8. Algori thm f o r  

s i z e  va lue  f o r  t he  t e rmina l  e n t r y  i n  t h e  network 
informat ion t a b l e .  The a lgo r i t hm a l r e a d y  desc r ibed  
i s  used t o  c o n t r o l  t h e  occurrence  of t h e  QTPUT 
c a l l s .  

A l t e r n a t i v e l y ,  t h e  a p p l i c a t i o n  program can queue 
i t s  i npu t  r eques t s .  When t h e  f low c o n t r o l  a lgo r i t hm 
desc r ibed  p rev ious ly  shows t h a t  a QTPUT c a l l  can  be 
made, t he  program can gene ra t e  only  enough ou tpu t  
f o r  one QTPUT c a l l .  A f t e r  making t h e  c a l l ,  an  
uncompleted inpu t  r eques t  is r e tu rned  t o  t he  queue 
t o  awai t  a d d i t i o n a l  p roces s ing  t h e  next  t ime t h e  
flow c o n t r o l  a lgo r i t hm permits  ano the r  QTPUT c a l l  
f o r  t he  terminal .  Th i s  approach r e q u i r e s  a sma l l  
input  queue f o r  each t e r m i n a l ,  bu t  does not  r e q u i r e  
l a r g e  i n t e r n a l  b u f f e r s  f o r  ou tpu t  s to rage .  

The second approach minimizes f i e l d  l e n g t h  r equ i r e -  
ments and mass s to rage  a c c e s s  requirements  f o r  t h e  
program. Also,  t h e  program can avoid  wasted o u t p u t  
p roces s ing  when t h e  t e rmina l  user  i s s u e s  a user-  
break t o  t e rmina te  ou tpu t  a f t e r  on ly  one o r  two 

Output Bu f fe r ing  Using QTRM I 
blocks  of t h e  ou tpu t  have been d e l i v e r e d .  With t h e  
f i r s t  approach,  p roces s ing  f o r  t h e  remainder of t h e  
ou tpu t  has  a l r e a d y  occurred  and i s  wasted.  With 
t h e  second approach,  no p roces s ing  f o r  t h e  addi-  
t i o n a l  ou tpu t  occurred  and t h e r e f o r e  t h e  a d d i t i o n a l  
p roces s ing  can be  bypassed. 

SAMPLE PROGRAM 
Figure  E-9 c o n t a i n s  t h e  sou rce  code l i s t i n g  f o r  a 
COBOL program t h a t  demonst ra tes  use  of QTRM i n  t h e  
s imp les t  form p o s s i b l e .  Program ECHO-RMV2 i s  
s i m i l a r  t o  t h e  FORTRAN program RMV3 shown i n  
appendix  I. Both programs r e t u r n  t o  t h e  t e rmina l  
u s e r  each l i n e  en t e red  from t h e  t e rmina l .  Both 
programs queue ou tpu t  b locks  and permit  a s e p a r a t e  
prompting message t o  be ou tpu t  a f t e r  each r e tu rned  
message l i n e .  Both programs acknowledge e n t r y  of a 
user-break c h a r a c t e r  w i th  d i a l o g .  Both programs 
shu t  down o p e r a t i o n  a f t e r  r e c e i v i n g  a t e rmina l  
o p e r a t o r  command. 
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1 I D E N T I F I C A T I O N  D I V I S I O N .  
2 PROGRAH-ID. ECHO-RMV2. 
3 ENVIRONMENT D I V I S I O N .  
4 CONFIGURATION SECTION. 
5 INPUT-OUTPUT SECTION. 
6 FILE-CONTROL. 
7 DATA D I V I S I O N .  
8 F I L E  SECTION. 
9 WORKING-S TOR AGE SECTION. 
10 0 1  NETWORK-INFORMATION-TARLEa 
11 0 2  GLOBAL-POPTION. 
1 2  0 3  APPLICATION-NAME P I C  X ( 7 ) .  
1 3  0 3  CHARACTER-SET P I C  9 COflP-4. 
1 4  0 3  NUMBER-TERYINALS P I C  9 9 9  COMP-4. 
1 5  0 3  NAM-SUPERVISOP-WORD P I C  X( 1 0 1  a 

1 6  0 3  F I L L E R  P I C  Y (201 .  
1 7  
1 8  *THE PICTURE S I Z E  USED FOP COPPUTATIONAL ITEWS SUCH b f  
1 9  *U4X-TRAYS-SIZE AND SLEEP I S  CHOSEN TO PERNIT  STORAGE OF 
2 0 *THE LARGEST POSSIBLE F I E L D  VALUF WITHOUT TRUNCATION OF 
2 1  *THE VALUE D I G I T S .  
2 2 
2 3  0 3  MAX-TRANS-SITE P I C  9 9 9  COMP-4. 
2 4 0 3  MESSAGE-LEYGTH P I C  9 9 9  CQYP-4. 
2 5 0 3  SLEEP PIC ss c o r e - 4 .  
2 6 0 3  CONNECTION-NUMBER P I C  9 9 9  COMP-4. 
27 0 3  RETURN-CODE P I C  9 COMP-4. 
2 0 0 3  SECONDARY-RETURN-CODE P I C  9 COPP-4. 
2 9 0 3  INTERMEDIATE-4ESSAGE P I C  Q C3HP-4. 
3 0  0 3  NEXT-APPLICATION-NAME P I C  X(71.  
3 1 0 3  F I L L E R  P I C  X ( 4 3 ) .  
3 2  0 2  TEQMINIL-EHTRY OCCURS 5 T INES.  
3 3 0 3  TERMINAL-NAME P I C  X(71.  
3 4 0 3  TERMINAL-CLASS P I C  Q CJMP-4. 
3 5 0 3  PAGE-WIDTH P I C  9 9 9  COMD-4. 
3 6  0 3  FAMILY-NAME P I C  X (7 ) .  
3 7  0 3  F I L L E R  P I C  X. 
3 8 0 1  PAGE-LENGTH P I C  9 9 9  COMP-4. 
3 9  0 3  USER-YAWE P I C  X ( 7 ) .  
4 0  0 3  F I L L E R  P I C  Y. 
4 1  0 3  MAXIWUM-BLOCK P I C  9 9 9  COMP-4. 
4 2  0 3  ABL P I C  9 COMP-40 
4 3  0 3  CURRENT-ABN P I C  9 ( 4 )  COMP-4. 
4 4  0 3  ACKNOWLEDGED-ARN P I C  9 ( 4 )  COMP-40 
4 5 0 3  STATE P I C  9 COHP-4. 
46 0 3  F I L L E R  P I C  Y a  

4 7  0 3  CURRENT-ABL P I C  9 COMP-4. 
4 8 0 3  F I L L E R  P I C  X f 1 0 ) .  
4 9  0 3  UPLINE-ARH P I C  X ( 1 0 ) .  
5 0  0 3  DOWNLINE-ABH P I C  X ( 1 0 ) .  
5 1 0 3  F I L L E R  P I C  X (30 ) .  
5 2 0 1  INCOMING. 
5 3 0 2  COMMAND PIC ~ ( 2 0 ) .  
5 4 0 2  REST-OF-DATA P I C  Y(8O).  
5 5 0 1  OUTGOING. 
5 6 0 2  PRINT-CONTROL P I C  y. 
57 0 2  OUT-MESSAGE P I C  X t 1 2 O ) .  
58 01 FOUND-FLAG P I C  9. 
5 9 01 QUEUE-SIZE P I C  99. 
6 0  0 1  HOL D I  NG-QUE UE. 

COLUMN 1 2 3 4 5 6 7 8 
1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 Z 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 ~ 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0  

Figure E-9. Sample Program ECHO-RMV2 Source L i s t i n g  (Sheet 1 o f  7) 
d 
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6 1 * 
62 *TH IS  I S  A PUSHOUWN QUEUE USED FOR ST3RAGE OF THOSE 
6 3 *OUTPUT BLOCKS THE P.ROGRAP I S  TE*PORARILY PREVENTED FROM SENDING 
6 4 *TO THE TERMINAL BECAUSE OF BLOCK L I M I T  OR OTHER EVENTS I N  THE 
6 5 *NETWORK. 
66 * 
6 7 0 2  QUEUE-ENTRY OCCURS 1 TO 6 0  T IMES DEPENDING ON QUEUE-SITE 
6 8  INDEXED BY I N X - 1  TNX-2. 
6 9 0 3  S-CONNECTION-NUMBER P I C  9 9 9  CONP-4. 
7 0  0 3  S-MESSAGE P I C  X ( 1 2 0 ) .  
7 1 0 3  S-INTERMEDIAT E-MFSSAGE P I C  9 CONP-4. 
7 2 
7 3 
7 4  
75 PROCEDURE D I V I S I O N .  
7 6  
7 7 
7 8  I N I T I A L 1  Z IT ION.  
79 * 
8 D *HERE# THE NETUORC INFORMATION T4RLE I S  PRESET. 
8 1 IC 
8 2 MOVE *R*V2* TO APPLICATION-YA'4Ee 
8 3 ROVE 4 TO CHARACTER-SET. 
8 4 HOVE 1 0 0  TO PAX-TRANS-SIZE. 
8 5 * 
8 6 *THE FORMAT EFFECTCJR CHARACTER #.# CAUSES THE CURSDR TO 
8 7 *RETURN TO THE LEFT  EDGE OF THE SCRFEN OR PAGE 
8 8  *FOLLOWING TYE COkTENTS OF OUT-MESSAGE. T H I S  ACTION 
8 9 *LEAVES THE CltRSOR POSITIONEO $ 0  TLt4T THE USEP CAN ENTER 
9 0  *A L I N E  EQUAL TO THE FULL  PAGE WIDTH OF THE TERMINAL. 
9 1 * 
9 2  
9 3 MOVE *.* T'Y PRINT-CONTRCL. 
9 4  N'IVE SPACES 1 9  OUT-MESSAGE. 
9 5  MOVE SPACES TO INCOMING. 
9 6  MOVE 5 TO NUPBER-TERMINALS. 
9 7  M O V E  -1 T O  SLEEP. 
9 8 MOVE 1 TO INTERmE91ATE-wESS4GE. 
9 9 MOVE 0 TO QUEUE-SIZE. 
1 0 0  MOVE 0 TO FOUND-FLAG. 
101 ENTER FORTRAN-X QTOPEN USING NETWORK- INFORMATION-TA0LE.  
1 0 2  
1 0 3  * 
1 0 4  *ALL  TERNINALS WILL  BE SWITCHED AUTOMATICALLY TO I A F  
1 0 5  *WHEY THEY ARE DISCONNECTED FROM T Y I  S DR065AM. 
1 0 6  
10 7 HOVE Z I A F *  TO NEXT-APPLICATION-NAME. 
1 0 8  
1 0 9  HAIN-LOOP. 
110 PERFORM RECEIVER THRU RFCEIVE-EUIT.  
111 
1 1 2  I F  STATE (CONNECTION-NUMBFRI - 1 
1 1 3  GO TO UAIN-LOOP. 
1 1 4  I F  RETURN-CODE 2 
1 1 5  MOVE 0 TO INTEPMEDI4TF-MESSAGE 
1 1 6  PERFORM DISPLAY-BANNER THPU BANNER-EXIT 
117 50 TO MAIN-LOOP. 
1 1 8  I F  RETURN-CODE * 4 
119 PERFORr PUSH-DOWN-QUEUE 
1 2 0  GO TO NAIN-LOOP. 
1 2  1 I F  RETURN-COOE = 6 
1 2 2  PERFORq CONNECTION-BROKEN-ROUTINE THRV CB-EX IT  
1 2 3  GO TO MAIN-LOOP. 

COLURN 1 2 3 4 5 6 7 9 
1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 0 9 0 1 2 3 4 5 6 7 ~ 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 D 1 2 3 4 5 6 7 8 9 0  

Figure E-9. Sanple Progran ECHO-RMV2 Source L i s t i n g  (Sheet 2 o f  7) I 

E-19 



CDC C O B O L  5.3 - L E V E L  5 7 7  SOURCE L I S T I N G  O F  ECHO-RP AOPT. 6 6 f C D C I C D C S 2  

124 I F  RETURN-CODE 7 OR 8 
1 2 5  P E R F O R M  F LUSH-OUEUE 
1 2 6  MOVE 0 TO I N T E R M E D I A T E - M E S S A G E  
1 2 7  MOVE L.L TO P R I N T - C O N T R O L  
1 2 8  # O V E  *NO A C T I O N  TAKEN.  N E X T  E N T R Y 4 3  T O  OUT-MESSAGE 
1 2 9  P E R F O R M  SENDER T H R U  S E N D - E X I T  
1 3 0  GO T O  MAIN-LOCO.  
1 3 1  I F  RETURN-CODE - 9 
1 3 2  60 TO WRAP-UP. 
1 3 3  
1 3 4  *TCJ S I M P L I F Y  T H E  PROGRACI O N L Y  E X P E C T E D  C O N D I T I O N S  ARE P R O C E S S E D  
1 3 5  * B Y  T H E  P R E C E D I N G  CODE. A L L  OTHER C O N D I T I O N S  C A U S E  T H E  PROGRAM 
1 3 6  *TO P L A C E  A  D I A G N O S T I C  MESSAGE I N  T H E  F I L E  C A L L E D  O U T P U T  ( W I T H  
1 3 7  * T H E  D I S P L A Y  S T A T E R E V T I  AND S H U T  DOWN. NO D I A G N O S T I C  APPEARS AT 
1 3 8  * T Y E  T E R W I N A L .  
1 3 9  
1 4 0  I F  RETURN-C3DE NOT = 0 
14  1 n I S P L A V  dPROGRAM B U G  OR OTHER E R R 0 9 d  RETURN-CODE 3 

1 4 2  SECONDARY-RETURN-CODE S T O P  RUN. 
1 4 3  
1 4 4  
1 4  5 
1+6 
1 4 7  MOVE L.# TO P R I N T - C O N T R O L .  
1 4 8  
1 4 9  
1 5 0  
1 5  1 * I F  A  T E R M I N A L  USEQ EWTEPS THE U 3 R O  E N D *  T Y E  USER I S  
1 5 2  * D I S C O N N E C T E D  RUT  T H E  PROGRAM C O W T I N U E S  T O  S E R V I C E  OTHER 
1 5  3  * T E R n I N A L S .  
1 5  4  * 
1 5 5  I F  COMMAND = *END#  
1 5 6  PERFORM E N D - C O N N E C T I O N  T H R U  E C - E X I T  
157 GO TO MAIN-LOOP.  
1 5 8  
1 5 9  * I F  A  T E Q M I N A L  USER E N T E R S  THE WORD SHUTDOWN* THE U S E R  I S  
1 6 0  * D I S C O N N E C T E D  AND THE PROGRAM SHUTS DOWN. 
161  * 
1 6 2  I F  COMMAND - *SHUTDOWN# 
1 6 3  MOVE 0 T O  I N T E R M E D I A T E - M E S S A G E  
1 6 4  MOVE * . t  T O  P R I N T - C O N T R O L  
1 6 5  COVE * B Y E  F O R E V E R * #  TO OUT-MESSAGE 
166 P E R F O R P  SENDER T H R U  S E N D - E X I T  
167 
1 6 8  GO T O  WRAP-UP. 
169 
170 
171 * T H E  F O L L O W I N G  CODE B E G I N S  THE I N P U T - E C H O I N G  P O R T I O N  
1 7 2  * O F  T H I S  PROGRAM. 
1 7 3  
1 7 4  MOVE I N C O M I N G  T O  OUT-MESSAGE 
1 7 5  COVE 1 T O  I N T E R R F D I A T E - M E S S A G E  
176 MOVE 3.L T O  P R I N T - C O N T R O L  
1 7 7  PERFORM SENDER T H R U  S E N D - E X I T  
1 7 8  * 
179 *SEND P R O M P T  FOR N E X T  L I N E *  U H I C Y  A L S O  ENDS P R E S E N T  O U T P U T  
1 8  0 * H E S S A G E  T O  T H I S  T E R M I N A L .  
1 8  1 * 
1 8  2  MOVE 0 T O  I N T E R R E D I A T E - Y E S S A G E  
18 3 MOVE t.3 T O  P R I N T - C O N T R O L  
1 8 4  MOVE # N E X T  E N T R Y * #  T O  OUT-MESSAGE 
1 8 5  P E R F O R M  SENDER T H R U  S E N D - E X I T  
1 8 6  GO T O  R A I N - L O O P .  

COLUMN 1 2 3  4  5  6 7  P 
1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 @ 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 ~ ~ 9 0  

Figure E-9. Sample Program ECHO-RNV2 Source L i s t i n g  (Sheet 3 o f  7 )  



CDC COBOL 5.3  - LEVEL 5 7 7  SOURCE L I S T I N G  OF ECHO-RM AqPT. 66fCDC ICDCS2 

* 
* T H I S  ENDS THE M 4 I N  PROGRAM PORTION O F  ECHO-4MV2e THE FOLLOWING 
*PARAGRAPHS COMPRISE THE SUBROUTINE5 VSFD BY THE MAIN  PRQGRAM. 

RECEIVER 
I F  QUEUE-SIZE = 0 

MOVE -1 TO SLEEP 

*THE NEYT L I N E  PREVENTS LEFTOVER CH4pbCTERS FPnM THE EN0 OF THE 
*LAST I N P U T  L I N E  FRO4 BE ING INCLUDED I N  THE TPAYSFEP t lF  TPE 
*CURRENT (AND PRESIJPABLY SHORTEQ) L I N E .  * 

MOVE SPACES TO INCOPING 
ENTER FORTRAN-X OTGET lJSING INCOMING 
GO TO RECEIVE-EX IT *  

MOVE 1 TO SLEEP 
MOVE SPACES TO INCOHING 
E N 1  E R FORTRAN-X PTGET USING TN50'lING. 
I F  RETURN-CODE NOT = 1 

GO TO RECEIVE-EXIT 
ELSE NEXT SENTENCE* 

QUEUE-OUTPUT-CODE* 
MOVE o T O  FOUND-FLAG. 
PERFORP QUEUE-SCAN VAQYING t N X - 1  FROM 1 R Y  1 

U N T I L  FOUND-FLAG = I OR I N K - 1  FrCEEDS QUEUE-SIZE. 
I F  FOUND-FLAG = 0 

GO TO RECEIVER 
ELSE NEXT SENTENCE. 

SET I N X - 1  DOWN 8 Y  1 s  * 
*THE REMAINING COD€ ATTEMPTS TP REqOVE ALL  
*QUEUED OUTPUT FROW THE DUTPUT OVEUE, 7NF ENTRY AT b 
*TIME, REGIRDLES3 OF CONNECTION NUMSEQ. EACH SEND 
*OPEQATION I S  FOLLOWED BY A RETUQN T J  THF POINT  I N  
*THE PQOGPAM WHERE STATUS UPDbTES 49F  '3BTAINEF. 

WOVE S-INTERPEDIATE-MESSAGE ( I Y X - 1 )  T 9  INTERMEDIATE-MESSAGE. 
MOVE S-CONNECTION-NUMB EP ( I Y  Y - 1 )  TO CONNECT1 ON-NUMBER. 
I F  STATE (CONNECTION-NUMBER) = 3  G 3  TO Q E C E t V i - E X I T *  
MOVE L.f TO PQINT-CONTPOL* 
WOVE S-MESSAGE ( I N Y - 1 1  TO OUT-YESSAGEe 
PERFORH QUEUE-COPPRESSION VARYINS I N X - 2  FRO4 I N X - 1  BY 1 

U N T I L  INY-2  QVEtIE-SIZE. 
SUBTRACT 1 FRdU QUEUE-SI ZE.  
PERFORM SENDER THRU SEND-EXIT* 
I F  QUEUE-SIZE = 0 

GO TO RECEIVER 
ELSE GO TO QUEUE-OUTPUT-CODE. 

RECEIVE-EX IT *  
E X I T .  

QUEUE-SCAN. 
MOVE S-CONNECTION-NUMSER ( t N X - 1 1  TO CONNECTION-NUPBER. 
I F  CURRENT-ABL (CONNECTION-NU*RER EXCEEDS 0 

'IOVE 1 TO FDUNO-FLAG. 

COLUMN 1 2 3 4 5  6 7  9 
12345678901234567890123456709012345678901234567~90123456789012345678901234567090 

Figure E-9. Sample Progrm ECHO-RMVZ Source L i s t i n g  (Sheet 4 o f  7 )  I 



CDC COBOL 5.3 - LEVEL 577 SOURCE L I S T I N G  OF ECHO-RH AOPT= 661COCICDCSZ 

QUEUE-COMPRES S ION. 
MOVE QUEUE-ENTRY ( I N K - 2  + 1) TO OUEUE-ENTPY ( INX-2) .  

FLUS H-QUEUE. 
SET I N X - 1  INX-2  TO 1. 
PERFORH FLUSH-LOO? U N T I L  INX-2  EXCEEDS .QUEUE-S17E. 
SET I N X - 1  DOWN BY 1. 
SET OUEUE-SIZE TO INX-1 .  

FLUSH-LOOP 
I F  S-CONNECTION-NUMRER ( INX-1 )  m CONNECTION-NUMBER 

SET I N X - 2  UP BY 1 
ELSE 

PERFORM CONDITIONAL-OUEUE-HOVE 
SET I N X - 1  INX-2  UP BY 1. 

CONDITIONAL-OUEUE-MOVE 
I F  I N X - 1  NOT m INY -2  

MOVE OUEUE-ENTRY ( I N X - 2 )  TO OUEUE-ENTRY ( I N X - 1 )  

SENDER 
I F  CURRENT-ABL (CONNEC TION-NURBER) = 0 

PERFORH PUSH-DOWN-QUEUE GO TO SEND-EXIT.  

*THE PROGRAM HAS OTPM SCAN BACwWAROS THROUGH THE MESSAGE 
*AREA AND TRUNCATE THE MESSAGE AUTQMATICALLY. T H I S  PROCEDURE 
* I S  COMPARABLE TO THE ONE USED BY CYBFR RECORD MANAGER FOR 
*Z-TYPE RECORDS * 

MOVE 0 TO MESSAGE-LENGTH. 
ENTER FORTRAN-X QTPUT USING OUTGOING. * 

* I F  NAN HAS STOPPED OUTPUT ON THE CONNECTION TFMPORARILYs OR I F  
*THE BLOCK L I M I T  HAS BEEN EXCEEDED ( A N  EVENT THAT SHOULD NOT 
*HAPPEN) FOR THE CONNECTION* THE VESSAGE I S  RETURNED TO THE 
*QUEUE FOR A LATER TRY. 

I F  RETURN-CODE = 5 PERFORM PUSH-30WN-QUEUE 
SEND-EXIT. 

EXIT .  

PUSH-DOWN-QUEUE. 
ADD 1 TO QUEUE-SIZE. 
I F  OUEUE-SIZE EXCEEDS 6 0  D ISPLAY #QUEUE OVERFLOW ABORT* 

PERFORM DUMPER VARYING I Y X - 1  FROM 1 BY 1 
U N T I L  I N X - 1  EXCEEDS 6 0  
STOP RUN. 

MOVE INTERMEDIATE-PESSAGE TO S-INTERHEDIATE-MESSAGE 
(QUEUE-S I Z E ) .  

MOVE COYNECTION-NUMBER TO S-C'INNECTION-NlIMBER (OUEUE-.SI ZE) 
MOVE OUT-qESSA6E TO S-MESSAGE (QUEUE-S I Z E )  

COLUMN 1 2 3 4 5 6 7 6 
12345678901234567@P01234567R901234567890123456789012345678901234567890~234567890  

Figure E-9. Sample Program ECHO-RRV2 Source L i s t i n g  (Sheet 5 o f  71 



CDC COBOL 5 .3  - LEVEL 577  S'YURCE L I F T I N G  9F ECH3-RR A3PT= 66/CDC/CDCSZ 

31  4  * 
315 *THE FOLLOWING PROMPT I S  HANDAT'IRYI BECAUSE OTRM OOES NOT 
316  *AUTOMATICALLY ISSUE b PROMPT TO A YEN 
3 1  7  *CONNECTION T n  I N T T I b L I T E  THAT C9NNECTION. THE FOLLOWING 
318  *PROHPT I S  SENT BECAUSE GOOD PROGRAYqING PRACTICE 
3 1 9  *REOUIRES A NETWORK A F P L I C A T I O N  PROGRAM TO I D E N T I F Y  I T S E L F  
3 2 0  *TO A TERMINAL USER* 
3 2 1  * 
3 2 2  D I  SPLA Y-BANNER. 
323  HOVE # a t  TO PRINT-CONTROL* 
32 4  ROVE # T H I S  I S  RHV2 US ING OTQM* ENTER SW4ETHTYG.d TO 
3 2 5  OUT-MESSAGE. 
3 2 6  PERFQRW SENDER THRU SEND-EXIT* 
327  BANNER-EXIT. 
328 E X I T .  
3 2 9  
3 3 0  
3 3 1  
332  * 
3 3  3  *ND CALL  T 9  QTENOT I S  NECESSARY OU2ING T H I S  PROCESSING SRANCH* 
3 3 4  *BECAUSE OTRM AUTCYATICALLV CLEAYS U P  THE CONNECTI'YN WHEN TT 
33 5 *RETURNS THE CONNECTION-BROKEN STATUS* 
3 3 6  
337  CONNEC T I  ON-BROKEN-POUTINE. 
338  D I S P L A Y  #CONNECTION RQOKEN - TERMIYAL USER WUNG UP t 
3  39 CONNECTION-NUWRER 
340  DISPLAY t FAWILY 1 FAMILY-NAME (CCIYNFCTION-YUqBER) 
3 4 1  
342  DISPLAY t USER * USER-NAME (CONNECTION-NUPRER). 
34 3 CB-EXIT. 
344  EX I T .  
345  
3 4 6  
34 7  
348 
34 9 
3 5 0  
3 5 1  
352  
35 3  
354  
355  
3 5 6  
3 5 7  
358  
3 5 9  
3 6 0  
36  1 
3 6 2  
3 6 3  
3 6 4  
365  
3 6 6  
367  
360 
3 6 9  
3 7 0  

COLUMN 1  2  3  4  5  6  7  9 

1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 9 ~ 0 1 2 3 4 5 6 7 ~ ~ 0 1 2 3 4 5 6 7 ~ ~ 0 1 2 3 4 5 6 7 ~ 9 0 1 2 3 4 5 6 7 6 9 0  

* 
*THE WAIT-FOR-QUIET CALLS PROVTDE t DELAY LOOP FnR THE 
*NETWORK TO CLEAN UP ALL OUTSTANOIYG SUPERVISORY MESSAGE 
*TRAFF IC  RELATED TO THE SHUTDOWN. VITH'lI !T T H I S  L'IOP, 
*SOME TERNINAL CONNECTIONS WOULO RECEIVE AN 
* *APPL ICAT ION F A I L E F t  HESSIGE*  * 

WRAP-UP. 
PERFORM GRAC EFUL-DISCONNECTS THRU GO-EX I T  VARY IWG 

CONNECTION-NUPBER 
FROH 1 BY 1  U N T I L  CONNECTION-NlJPRER 6. 

ENTER FORTRAN-X OTCLOSE* 
STOP RUN. 

Figure E-9. Sample Progrm ECHO-RMVZ Source L i s t i n g  (Sheet 6  o f  7) 



I CDC C O B O L  5.3 - L E V E L  577 SOURCE L I S T I N G  flF ECHO-RP A O P T -  6 6 I C D C I C O C S Z  

G R A C E F U L - D I S C O N N E C T S .  
I F  S T A T E  ( C O N N E C T I O N - N U M b E R I  = 2 PERFORM FLUSH-QUEUE 

MOVE 0 13 I N T E R M E D I A T E - M E S s A G E  
R O V E  r e *  T D ' P P I N T - C O N T P O L  
1 0 V E  #SHUTOOYN C O R I N G *  TO O U T - f l E S q 4 G E  
P E R F D R M  SENDER T H R U  S E Y O - E X I T  
E N T E R  F O R T R A N - I  QTENDT.  

G O - E X I T .  
E X I T .  

E N D - C O N N E C T I g N .  
P E  WCORR FLUSH-QUEUE 
MDVE 0 T O  I N T E R M E n I A T E - P E S S L G E  
M g V E  # m *  T O  P R I N T - C O N T R O L  
MOVE *GClODRYE F O P  NOW. e *  T 9  OUT-MESSAGE. 
P E R F O R P  SENDER T H R U  S E N D - E X I T .  
E N T E R  FOPTRAN-X  OTENDT.  

E C - E Y I T .  
EX I T  

DUMPER.  

D I  S P L A Y  S -CONNECTIqN-NUMBER ( I N X - 1 )  
S-MESSAGE t I N X - 1 )  

C O L U N N  1 2 3 4 5 6 7 0 
1 2 3 ~ 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 ~ 9 0 ~ ~ ~ ~ ~ 6 7 8 9 0 ~ ~ ~ ~ ~ 6 ~ ~ 9 0 ~ ~ ~ ~ ~ 6 ~ @ 9 ~ ~ ~ ~ ~ ~ 6 ~ ~ 9 0  

- --- - - - 

Figure E-9. Sample Program ECHO-RMVZ Source L i s t i n g  (Sheet 7 o f  7) 

( Figure  E-10 con ta ins  a  d a y f i l e  l i s t i n g  showing t h e  
c o n t r o l  s t a t emen t s  used t o  execute  ECHO-RMV2. 
ECHO-RMV2 e x i s t s  a s  an i n d i r e c t  access  source  code 
f i l e  named RMV2. 

1 Figure  E-11 con ta ins  a  complete debug l o g  f i l e  
l i s t i n g  f o r  a  s i n g l e  execu t ion  of ECHO-RMV2. Th i s  
log f i l e  i s  ve ry  s i m i l a r  t o  the  one shown i n  I appendix I f o r  program RMV3 because both programs 
use e s s e n t i a l l y  the  same AIP r o u t i n e s  f o r  t he  same 

f u n c t i o n s  and suppor t  t h e  same kind of d i a l o g .  
Figure  E-12 c o n t a i n s  a  s t a t i s t i . c s  f i l e  l i s t i n g  f o r  ) 
ECHO-RMV2 . 

d 

Figure  E-13 i s  a  t e rmina l  p r i n t e r  l i s t i n g  f o r  two ( 
s e q u e n t i a l  t e rmina l  s e s s i o n s  us ing  ECHO-RMV2 dur ing  
a  s i n g l e  execut ion of t h a t  program. The l i s t i n g  
inc ludes  program-generated messages and a  t e rmina l  
i npu t  message t h a t  is  echoed back. 



09.22.27.QTRMEKP. 
09.22.270UCCRr 7 6 r  04Jr,, 0.414CCDS. 
09.220 ~ ~ O U S E R S  
09.22. 2 7 . C l i l R G ~ ~ ~ & ? ~ ~ 1  
09.22.27.SETPR ( 7 0 )  
09022.28.COBDL5. 
09.22.40.0677008 C n r  1.698 CPSr 0 0 0 0 0 0 8  ECS 
09.22.40.LDSET (t.19-NET I'ID) 
09.22.4OolGO. 
09.22.45.NAM VER 1.2- 4E 
O ~ . ~ ~ . O ~ . R E Y I N C I Z Z Z Z Z S N ~  
09.36.07.COPYr ZZZZZSY. 
09.36.07. E O I  ENCOUNTERED. 
09.36.09.DlFPf 1 - 0 1  
09.36.08. DLFP CO'lPLETE 
09.36.08.COPYr INPUT*  PTRMEXP. 
09.36.09. E O I  ENC3UNTEREO. 
O ~ . ~ ~ . O ~ . R E U I N D I O T R N E X P .  
09.36.09.SAVE,OTRMEXP. 
09.36.09.'JEAD, Oe OOPKUNS. 
09.36.09.UEPFr O.OO9KUNS. 
09.36.09.UEMSr 6.429KUYS. 
09.36.09.UECPr 2.070SECS. 
09.36.09. AESRr 7.329UNTS. 
09.36.09.SOUT(*IOo-E) 
09.36.09. NO F I L E S  PROCESSEO. 
0 9 * 3 6 . 0 9 . S D A Y F I L E I O U T P U T r J T ~ D ~  
09.36.41.UCLP~ 7 6 r  0 4 6 s  1 .024uLhS.  

Figure E-10. Sample Program ECHO-RMVZ Job Dayfi  l e  L i s t i n g  

12.26.41.000 NETON (004272) ANAME = RMV2 DATE = 79/05/07 MSG NO. 000001 
NSUP AODR = 001442 MINACN =00001 MAXACN =00005 

12.26.44.458 .- NETGET (005451) ACN =WOO HA =003242 TA =003270 TLMAX ~ 0 0 6 3  MSG NO. 000002 
ABT =03 ADR =0000 ABN =000000 ACT =01 STATUS = 00000000 TLC = 0010 

001 630000001400200 30600000000120001000 X# AP H C 
002 50D71816DB44800 24153433055555044000 TMlOE 05 Q M H 
003 000000000000104 00000000000000000404 DD 
004 000000000000000 00000000000000000000 
005 M 
006 3 9  4 
007 
008 
009 
010 X R 

12.26.44.458 NETPUT (005767) HA =003242 TA =003270 MSG NO. 000003 
ABT =03 ADR =0000 ABN =000000 ACT =01 STATUS = OOOOOOOO TLC = 0001 

001 634000001400101 30640000000120000401 X" AP DA C 

12.26.47.074 NETGET (005451) ACN =0000 HA =003242 TA =003270 TLMAX ~0063 MSG NO. 000004 
ABT =03 ADR =0000 ABN =000000 ACT =01 STATUS = 00000000 TLC = 0001 

001 830700001000000 40603400000100000000 5#1 A 

Figure E-11. Debug Log F i l e  L i s t i n g  f o r  ECHO-RMVZ (Sheet 1 o f  5 )  1 



12.26.47.075 NETPUT (005767) HA =003242 TA =003270 
ABT =03 ADR =0000 ABN =000000 ACT =O1 STATUS = 00000000 TLC = 0001 

12.26.47.076 NETPUT (005767) HA =003242 TA =001547 
ABT =02 ADR =0001 ABN =000001 ACT =04 STATUS = 00000000 TLC = 0050 

001 BD42094ED253B52 57241011235511235522 .THIS I S  R B N S 
002 35676D55324ElED 15263555252311160755 MV2 USING #VV S$ 
003 45448DBED14E505 21242215575505162405 QTRM. ENTE ED NP 
004 4AD4CF34550824E 22552317150524101116 R SOMETHIN T L EP N 
005 lEFOOOOOOOOOO00 07570000000000000000 G. 

12.26.49.624 NETGET (005451) ACN =0000 HA =003242 TA =003270 TLMAX =0063 
ABT =03 ADR =0000 ABN =000000 ACT =O1 STATUS = 00000000 TLC = 0001 

12.27.04.867 NETGETL (005464) ALN =0001 HA =003242 TA =001535 TLMAX =0010 
ABT =02 ADR =0001 ABN =000000 ACT =04 STATUS = 00000000 TLC = 0043 

001 50816D385614B45 24100555160530245505 THE NEXT E P M8V 
002 394499B494ED06D 16242231551123550155 NTRY I S  A S I IN M 
003 55315298248504B 25230522460222050113 USER-BREAK U1R $ 
004 99CB432014810D4 46345503100122010324 -1 CHARACT 2 H  
005 152BC0000000000 05225700000000000000 ER . + 

12.27.04.893 NETPUT (005767) HA =003242 TA =001547 
ABT =OI ADR =OOOI ABN =000002 ACT =04 STATUS = oooooooo n c  = 0050 

001 BD4205B4E15852D 57241005551605302455 .THE NEXT B XR 
002 14E51266D253841 05162422315511235501 ENTRY I S  A NQ&M%;A 
003 B554C54A6092141 55252305224602220501 USER-BREA T J 
004 2E672DOC8052043 l346345503l001220103 K-1 CHARAC R C 
005 5054AF000000000 24052257000000000000 TER. PT 

12.27.04.895 NETPUT (005767) HA =003242 TA =001547 
ABT =02 ADR =0001 ABN =000003 ACT =04 STATUS = 00000000 TLC = 0020 

001 BCE15852014E512 57160530245505162422 .NEXT ENTR XR NQ 
002 679000000000000 31710000000000000000 Y ?  &Y 

12.27.06.980 NETGET (005451) ACN =0000 HA =003242 TA =003270 TLMAX =0063 
ABT =03 ADR =0000 ABN =000000 ACT =O1 STATUS = 00000000 TLC = 0001 

12.27.06.981 NETGET (005451) ACN =0000 HA =003242 TA =003270 TLMAX =0063 
ABT =03 ADR =0000 ABN =000000 ACT =01 STATUS = 00000000 TLC = 0001 

12.27.27.110 NETGET (005451) ACN =0000 HA =003242 TA =003270 TLMAX =0063 
ABT =03 ADR =0000 ABN =000000 ACT =O1 STATUS = 00000000 TLC = 0001 

Figure  E-11. Debug Log F i l e  L i s t i n g  for  ECHO-RMV2 (Sheet 2 o f  5 )  

MSG NO. 000005 

MSG NO. 000006 

MSG NO. 000007 

MSG NO. 000008 

MSG NO. 000009 

MSG NO. 000010 

MSG NO. 000011 

MSG NO. 000012 

MSG NO. 000013 



12.27.27.110 NETPUT (005767) HA =003242 TA =003270 MSG NO. 000014 
ABT =03 ADR =0000 ABN =000000 ACT =O1 STATUS = 00000000 TLC = 0001 

001 830100001000000 40600400000100000000 5#D A 

12.27.27.112 NETPUT (005767) HA'  ~003242 TA =001547 MSG NO. 000015 
ABT =02 ADR =0001 ABN =000004 ACT =04 STATUS = 00000000 TLC = 0040 

001 BCE3ED0435093CE 5716l7550l0324lll7l6 .NO ACTION 5 ,  
002 B5404B14EBED385 55240113051657551605 TAKEN. NE T N 
003 614845394499E40 30245505162422317100. XT ENTRY? AKE9D 
004 000000000000000 00000000000000000000 

12.27.28.694 NETGET (005451) ACN =0000 HA =003242 TA =003270 TLMAX =0063 MSG NO. 000016 
ABT =03 ADR =0000 ABN =000000 ACT =O1 STATUS = 00000000 TLC = 0001 

001 830200001000100 40601000000100000400 5#H A D 

12.27.44.305 NETGETL (005464) ALN =0001 HA =003242 TA =001535 TLMAX =0010 MSG NO. 000017 
ABT =02 ADR =0001 ABN =000000 ACT =04 STATUS = 00000000 TLC = 0042 

001 50816D385614845 24100555160530245505 THE NEXT E P M8V 
002 394499B494ED06D 16242231551123550155 NTRY I S  A S I I N  M 
003 553152982485048 25230522460222050113 USER-BREAK U1R $ 
004 990B432014810D4 46355503100122010324 -2 CHARACT 2 H 
005 152000000000000 05220000000000000000 ER 

12.27.44.310 NETPUT (005767) HA =003242 TA =001547 MSG NO. 000018 
ABT =01 ADR =0001 ABN =000005 ACT =04 STATUS = 00000000 TLC = 0050 

001 BD4205B4E15852D 57241005551605302455 .THE NEXT B XR 
002 14E51266D253B41 05162422315511235501 ENTRY I S  A NQ&M%;A 
003 B554C54A6092141 55252305224602220501 USER-BREA T 3 
004 2E67600C8052043 l346355503l001220l03 K-2 CHARAC V C 
005 505480000000000 24052200000000000000 TER PT 

12.27.44.312 NETPUT (005767) HA =003242 TA =001547 MSG NO. 000019 
ABT =02 ADR =0001 ABN =000006 ACT =04 STATUS = 00000000 TLC = 0020 

001 BCE15852D14E512 57160530245505162422 .NEXT ENTR XR NQ 
002 679000000000000 31 710000000000000000 Y ?  &Y 

12.27.46.413 NETGET (005451) ACN =0000 HA =003242 TA =003270 TLMAX =0063 MSG NO. 000020 
ABT =03 ADR =0000 ABN =000000 ACT =01 STATUS = 00000000 TLC = 0001 

001 830200001000140 40601000000100000500 5#H A E 

12.27.46.414 NETGET (005451) ACN =0000 HA =003242 TA =003270 TLMAX =0063 MSG NO. 000021 
ABT =03 ADR =0000 ABN =000000 ACT =O1 STATUS = 00000000 TLC = 0001 

001 830200001000180 40601000000100000600 5#H A F 

12.27.49.581 NETGET (005451) ACN =0000 HA =003242 TA =003270 TLMAX =0063 MSG NO. 000022 
ABT =03 ADR =0000 ABN =000000 ACT =O1 STATUS = 00000000 TLC = 0001 

001 830002001000180 40600002000100000600 5# B A F 

12.27.49.582 NETPUT (005767) HA =003242 TA =003270 MSG NO. 000023 
ABT =03 ADR =oooo ABN =oooooo ACT =OI STATUS = oooooooo n c  = oooi 

001 8301 00001000000 40600400000100000000 5#D A 
I 
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12.27.49.584 NETPUT (005767) HA =003242 TA =001547 
ABT =02 ADR =0001 ABN =000007 ACT =04 STATUS = 00000000 TLC = 0040 

001 BCE3ED0435093CE 57161755010324111716 .NO ACTION 5 ,  
002 B5404B14EBED385 55240113051657551605 TAKEN. NE T N 
003 614B45394499E40 302455051624223l7100 XT ENTRY? AKE9D 
004 000000000000000 00000000000000000000 

12.27.52.221 NETGET (005451) ACN =WOO HA 403242 TA =003270 TLMAX =0063 
ABT =03 ADR =0000 ABN =000000 ACT =O1 STATUS = 00000000 TCC = 0001 

12.27.54.961 NETGETL (005464) ALN =0001 HA =003242 TA =001535 TLMAX =0010 
ABT =02 ADR =oooi ABN =oooooo ACT =04 STATUS = 00oooooo n c  = 0003 

001 14E100000000000 05160400000000000000 END 

12.27.54.963 NETPUT (005767) HA =003242 TA =001547 
ABT =02 ADR =0001 ABN =000008 ACT =04 STATUS = 00000000 TLC = 0020 

001 BC73CF102645B46 57071717040231055506 .GOODBYE F S &E 
002 3D284E3D7BEF000 17225516172757570000 OR NOW.. C 

12.27.54.964 NETPUT (005767) HA =003242 TA =003270 
ABT =03 ADR =0000 ABN =000000 ACT =O1 STATUS = 00000000 TLC = 0001 

001 COOOOOOOlOOOOOO 60000000000100000000 # A 

12.27.54.964 NETPUT (005767) HA =003242 TA =003270 
ABT =03 ADR =0000 ABN =000000 ACT =O1 STATUS = 00000000 TLC =' 0002 

001 630600001000000 30603000000100000000 X#X A - C 
002 2411ADB6DB40000 11010655555555000000 IAF A [M4 

12.27.55.893 NETGET (005451) ACN =0000 HA =003242 TA =003270 TLMAX =0063 
ABT =03 ADR =0000 ABN =000000 ACT =O1 STATUS = 00000000 TLC = 0001 

001 830200001000200 40601000000100001000 5#H A H 

12.27.57.454 NETGET (005451) ACN =0000 HA 2003242 TA =003270 TLMAX =0063 
ABT =03 ADR =0000 ABN =000000 ACT =01 STATUS = 00000000 TLC = 0001 

12.28.05.278 NETGET (005451) ACN =0000 HA =003242 TA =003270 TLMAX =0063 
ABT =03 ADR =oooo ABN =oooooo ACT =o i  STATUS = oooooooo nc = ooio 

- -- 
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12.28.05.278 NETPUT (005767\ HA =003242 TA =003270 MSG NO. 000033 
ABT =03 ADR =0000 ABN =000000 ACT =01 STATUS = 00000000 TLC = 0001 

001 6340000014003 01 30640000000120000401 X u  AP DA C 

12.28.07.967 NETGET (005451) ACN =0000 HA =003242 TA =003270 TLMAX ~0063  MSG NO. 000034 
ABT =03 ADR =0000 ABN =000000 ACT =01 STATUS = 00000000 TLC = 0001 

001 830700001000000 40603400000100000000 5#1 A 

12.28.07.967 NETPUT (005767) HA =003242 TA =003270 MSG NO. 000035 
ABT =03 ADR =0000 ABN =000000 ACT =01 STATUS = 00000000 TLC = 0001 

001 834700001000000 40643400000100000000 5 " l  A G 

12.28.07.971 NETPUT (005767) HA =003242 TA =001547 MSG NO. 000036 
ABT -02 AOR =0001 ABN =000001 ACT =04 STATUS = 00000000 TLC = 0050 

001 BD42094ED253B52 57241011235511235522 .THIS I S  R B N S 
002 35676D55324ElED 15263555252311160755 MV2 USING #VV S$ 
003 45448DBED14E505 21 242215575505162405 QTRM. ENTE ED NP 
004 4AD4CF34550824E 22552317150524101116 R SOMETHIN t L EP N 
005 lEFOOOOOOOOOOOO 07570000000000000000 G. 

12.28.10.055 NETGET (005451) ACN =0000 HA =003242 TA =003270 TLMAX =0063 MSG NO. 000037 
ABT =03 ADR =0000 ABN =000000 ACT =01 STATUS = 00000000 TLC = 0001 

001 830200001000040 40601000000100000100 5#H A A 

12.28.14.731 NETGETL (005464) ALN =0001 HA =003242 TA =001535 TLMAX =0010 MSG NO. 000038 
ABT =02 AOR =0001 ABN =000000 ACT =04 STATUS = 00000000 TLC = 0008 

001 4C855410F5CE000 23102524041727160000 SHUTDOWN L T 

12.28.14.741 NETPUT (0057671 HA =003242 TA =001547 MSG NO. 000039 
ABT =02 ADR =0001 ABN =000002 ACT =04 STATUS = 00000000 TLC = 0020 

001 BC2645B46302156 57023105550617220526 .BYE FOREV &E C 
002 152D80000000000 05226600000000000000 ER! AR 

12.28.14.744 NETPUT (005767) HA =003242 TA =001547 MSG NO. 000040 
ABT =02 ADR =0001 ABN =000003 ACT =04 STATUS = 00000000 TLC = 0020 

001 BD32155043D73AD 57231025240417271655 .SHUTDOWN 2 PC 
002 OCF349387000000 0317151 1160700000000 COMING 4 

12.28.14.745 NETPUT (005767) HA =003242 TA =003270 MSG NO. 000041 
ABT =03 ADR =0000 ABN =000000 ACT =O1 STATUS = 00000000 TLC = 0001 

001 COOOOOOOlOOOOOO 60000000000100000000 # A 

12.28.14.746 NETPUT (005767) HA =003242 TA =003270 MSG NO. 000042 
ABT =03 ADR =0000 ABN =000000 ACT =01 STATUS = 00000000 TLC = 0002 

001 630600001000000 30603000000100000000 X#X A C 
002 2411ADB6DB40000 11010655555555000000 IAF A [M4 

12.28.15.723 NETOFF (003267) DATE =79/05/07 MSG NO. 000043 

Figure E-11. Debug Log F i l e  L i s t i n g  for  ECHO-RMVZ (Sheet 5 of  5 )  I 



NAM STAT1 STICS GATHERING STARTED 
NETON DATE 79/05/07.  TIME 12.26.41. 
NAM STATISTICS GATHERING TERMINATED 
NETOFF DATE 79/05/07.  TIME 12.28.16. 
CPU TIME USED: 0.098 SEC 

NUMBER OF PROCEDURE CALLS 
N ETG ET 38 
NETGETL 22 
NETPUT 2 1  
NETWAIT 1 9  

NUMBER OF WORKLI ST TRANSFER ATTEMPTS 
SUCCESSFUL 63 

NUMBER OF INPUT/OUTPUT BLOCKS TRANSFERRED 
INPUT ABT=O 4 0  
INPUT ABT=2 4 
INPUT ABT=3 1 6  
OUTPUT ABT=1 2 
OUTPUT ABT=2 9 
OUTPUT ABT=3 1 0  

NUMBER OF ERRORS 

F i g u r e  E-12. S t a t i s t i c s  F i l e  L i s t i n g  f o r  ECHO-RMV2 

T H I S  I S  RMVZ U S I N G  QTRM. ENTER SOMETHING. 
T h e  n e x t  c h a r a c t e r  i s  a u s e r - b r e a k - I  c h a r a c t e r .  
THE NEXT CHARACTER I S  A  USER-BREAK-1 CHARACTER. 
NEXT ENTRY? 

NO A C T I O N  TAKEN. NEXT ENTRY? 
T h e  n e x t  c h a r a c t e r  i s  a  u s e r - b r e a k - 2  c h a r a c t e r .  
THE NEXT CHARACTER I S  A  USER-BREAK-2 CHARACTER. 
NEXT ENTRY? 
1 
NO A C T I O N  TAKEN. NEXT ENTRY? 
e n d  
GOODBYE FOR NOW.. 
RMVZ CONNECT T I M E  0 0 . 0 1 . 1 4 .  
T E R M I N A L :  40,  N A M I A F  

'RECOVER1 CHARGE: c h a r g e , m m x t '  - - 
$CHARGE,- 
/ b y e ,  r m v Z  

. LOG OFF 1 5 . 3 8 . 1 7 .  
SRU 1 . 0 0 1  UNTS. 

I A F  CONNECT T I M E  0 0 . 0 0 . 2 4 .  
T H I S  I S  RMV2 U S I N G  QTRM. ENTER SOMETHING. 
s h u t d o w n  
BYE FOREVER! 
SHUTDOWN COMING 
RMVZ CONNECT T I M E  0 0 . 0 0 . 2 1 .  
T E R M I N A L :  35, N A M I A F  

F i g u r e  E-13. ECHO-RMVZ Samp le  D i a l o g  



INTRODUCTION 
The network. through which terminals access a host 
and its applications (like TAF), can support many 
types of terminals. All supported terminals are 
grouped by the network into 17 standard terminal 
classes. Each terminal class has specific operating 
characteristics, also referred to as terminal char- 
acteristics. These terminal characteristics, taken 
together, make up a terminal definition and are 
predefined by the network to closely match the 
operating characteristics of actual terminals. The 
network accepts changes to any of these terminal 
definitions through terminal definition commands. 
These commands specify one or more parameters, each 
of which may give a new value to a terminal charac- 
teristic. Tables F-1 and F-2 list these terminal 
definitions, the default values, and possible values 
for each of the 17 classes. To effectively use a 
terminal class, choose a terminal class whose 
default terminal definition corresponds to the 
characteristics of your terminal. If you do not 
know the terminal class in use, you can enter the 
CH command (described in this appendix) to ascertain 
the terminal class and some of the characteristics 
of your terminal. 

When a terminal logs in to the network, either the 
network assumes it to be of a certain terminal 
class or assigns it a terminal class that resembles 
the terminal's actual characteristics. In either 
case, if the characteristics of your terminal do not 
match those of its assigned terminal class, you can 
change the values of the terminal characteristics 
or even change the terminal class by using the 
terminal definition commands described in this 
appendix. You can enter terminal definition com- 
mands any time the terminal is connected to the 
network (refer to appendix H). 

When you use a terminal definition command to change 
a value, that change remains in effect until the 
terminal is disconnected from the network or another 
terminal definition command is used to change the 
value. Even application switching and logout do not 
change the values of the terminal characteristics 
if the terminal has not been disconnected from the 
network. Only by disconnecting the terminal from 
the network (disconnecting the phone and redialing 
on dial-up terminals or turning a dedicated terminal 
off and then on again) or by entering the TC ter- 
minal definition connuand (described in this appen- 
dix) can you reset the values to their default 
values without redefining each characteristic 
individual1 y . 
It is also possible to change terminal definitions 
under the interactive access facility (IAF) using 
the TRMDEF command or by using control byte 16 from 

an interactive job. The NOS 2 Reference Set, 
Volume 3, describes the TRMDEF command under Ter- 
minal Definition Commands. Refer to the NOS 2 
Reference Set, Volume 4, for information on control 
bytes. 

It is also possible to change terminal definitions 
using the TERMDEF request in TAF. This command is 
discussed in appendix H. Refer to the Network 
Products Network Access Methods, Version 1 Network 
Definition Language Reference Manual for more in- 
formation on terminal characteristics. 

TERMINAL DEFINITION 
COMMAND FORMAT 
This section describes the general format of a ter- 
minal definition command. The specific format of 
each command appears later in this appendix. 

The general formats are: 

Represents the network control character 
for your terminal as defined by the CT 
terminal definition command. Table F-1 
gives the default network control char- 
acter for your terminal.tt 

keyword 

Represents a mnemonic associated with a 
terminal characteristic. 

value 

Specifies a particular value associated 
with the terminal definition mnemonic. 
Table F-2 gives the range of values for 
each terminal definition keyword. On 
some commands the =value portion of the 
command is optional and defaults to =Y. 

Same as keyword. 

Same as value. 

t ~ h e  spaces shown are for clarity only. Do not include spaces when you enter a terminal definition command. 

tt~ou must press the ATTN key on a 2741-compatible terminal before entering this character. 
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TABLE F-2. PARAMETER RANGES FOR TERMINAL DEFINITION COMMANDS (Contd) 

I I I Terminal Types I 



TABLE F-2. PARAMETER RANGES FOR TERMINAL DEFINITION COMMANDS (Contd) 

Mne- 
monic 

SE 

TC 

XL 

Notes: - 
(1) Any character from the ASCII 128-character set except any lowercase or uppercase alphabetic character, any digit 0 through 9, NULL, SOH, 

STX, =, DEL, or space. 

(2) Same as for the terminal if it were not connected via a packet-switching network. 

(3) CR, LF, CL, NO. 

(4) KB, PT, BK, X, XK, W .  

(5) PR, DI, PT. 

(6) Same as for the terminal if it were not connected via a packet-switching network. Parity is ignored on input and is generated for output. 

Description 

Special editing mode 

Terminal class input 

Multimessage transparent 
input mode 

Character delimiter 

Character terminator 

Timeout delimiter 

Character-count delimiter 

Terminal Types 

Y 
M33 

Y,N 

1,2, 
5-8 

0-FF 

0-FF 

TO 

1-4095 

CDC 
713-10, 
751-1, 
7 56 

Y,N 

192, 
5-8 

0-FF 

0-FF 

TO 

1-4095 

IBM 
2741 

Y,N 

4 

2D 

2D 

na 

na 

TTY 
M40-2 

Y,N 

1,2, 
5-8 

0-FF 

0-FF 

TO 

1-4095 

HAZ 
2000 

Y,N 

1,2, 
5-8 

0-FF 

0-FF 

TO 

1-4095 

Tek 
4000 

Y,N 

1,2, 
5-8 

0-FF 

0-FF 

TO 

1-4095 

CDC 
752 

Y,N 

1,2, 
5-8 

0-FF 

0-FF 

TO 

1-4095 

X.25 
any 

na 

1 ~ 2 ,  
5-8 

(2) 

(2) 

na 

(2) 

3780 

na 

17 

na 

na 

na 

na 

HASP 
POST 

na 

9 

na 

na 

na 

na 

714-30 

na 

11-13 

03 

na 

na 

na 

200 
UT 

na 

10,15 

03 

na 

na 

na 

711-10 

na 

11-13 

03 

na 

na 

na 

71:;10, 

na 

11-13 

03 

na 

na 

na 

E P  

na 

14 

na 

na 

na 

na 

734 

na 

10,15 

03 

na 

na 

na 

2780 

na 

16 

na 

na 

na 

na 



The second format a l lows you t o  make m u l t i p l e  t e r -  
minal d e f i n i t i o n s  i n  one l i n e .  I f  t h e  l i n e  extends  
beyond c h a r a c t e r  p o s i t i o n  54, t h e  r e s u l t s  a r e  
unpred ic t ab le .  Also, i f  you change t h e  network 
c o n t r o l  c h a r a c t e r  c t  i n  a concatenated group of  
commands, t h e  CT command does not t ake  e f f e c t  u n t i l  
t he  remaining commands i n  t h e  group have been 
processed. 

A s  w i th  a l l  commands desc r ibed  i n  t h i s  manual, you 
must p re s s  t h e  message t r ansmiss ion  key i n  o rde r  
f o r  t he  system t o  process  your co-nd. Appendix G 
shows the  d e f a u l t  message t r ansmiss ion  keys f o r  t h e  
va r ious  terminal  c l a s s e s .  This  appendix d e s c r i b e s  
how you can change t h e  message t r ansmiss ion  key 
( r e f e r  t o  the  EB and EL commands). 

Example : 

To change the  page width of a 200 User Terminal,  
e n t e r  these  c h a r a c t e r s  

and p r e s s  t h e  SEND key. The % c h a r a c t e r  ( t h e  200 
User Terminal d e f a u l t )  i s  t he  network c o n t r o l  char- 
a c t e r ,  PW i s  t h e  keyword a s s o c i a t e d  wi th  page width ,  
50 i s  the  new page width  f o r  the  t e rmina l ,  and t h e  
SEND key i s  the  message t r ansmiss ion  key f o r  a 200 
User Terminal. 

RESTRICTIONS 
To e n t e r  a terminal  d e f i n i t i o n  command a t  asynchro- 
nous t e rmina l s  from which you can e n t e r  more than  
one l i n e  before  t r a n s m i t t i n g  (IN=BK is s p e c i f i e d ) ,  
t he  t e rmina l  d e f i n i t i o n  command must be t h e  l a s t  
i npu t  l i n e  i n  t h e  t ransmiss ion.  I f  t he  inpu t  is  
from paper t ape  (IN=PT i s  s p e c i f i e d ) ,  t h e  t a p e  
reader  must s top .  Unpredic table  r e s u l t s  can occur  
i f  more inpu t  fo l lows the  t e rmina l  d e f i n i t i o n  com- 
mand i n  t h e  t r ansmiss ion  block. 

You should not e n t e r  terminal  d e f i n i t i o n  commands 
whi l e  output  i s  i n  progress .  The network may not  
be a b l e  t o  perform such commands immediately. 

The network p r e s e t s  a l l  u se r -ad jus t ab le  t e rmina l  
c h a r a c t e r i s t i c s  any time you e s t a b l i s h  a connect ion 
t o  the  network. The s i t e  a d m i n i s t r a t o r s  choose 
these  p r e s e t  va lues .  Add i t iona l ly ,  when a t e rmina l  
i s  d isconnected from the  network and then recon- 
nec ted ,  t he  network r e s e t s  any t e rmina l  cha rac te r -  
i s t i c s  you have changed t o  t h e i r  p r e s e t  va lues .  

Characters  o r  c h a r a c t e r  codes you s p e c i f y  f o r  t h e  
va lue  p o r t i o n  of terminal  d e f i n i t i o n  commands a r e  
s u b j e c t  t o  t h e  fo l lowing r e s t r i c t i o n s :  

You cannot use the  fo l lowing ASCII c h a r a c t e r s  
( o r  t h e i r  c h a r a c t e r  codes)  i n  the  va lue  p o r t i o n  
of the  AB,' CN, BS, B1, B2, CT, EB, o r  EL com- 
mands : 

Any lowercase o r  uppercase a l p h a b e t i c  
c h a r a c t e r  

Any d i g i t  0 through 9 
NUL 
SOH 
STX 
- - 
DEL 
Space 

The ASCII c h a r a c t e r s  o r  c h a r a c t e r  codes you 
s p e c i f y  f o r  t h e  AB, BS, B1, 82, CN, CT, EB, and 
EL t e r m i n a l  d e f i n i t i o n s  must a l l  be d i f f e r e n t ,  
excep t  t h a t  AB and CN can have t h e  same va lue ,  
and EB and EL can  have t h e  same va lue .  

TERMINAL DEFINITION 
COMMANDS 
This  subsec t ion  d e s c r i b e s  t h e  f u n c t i o n  and format 
of each t e rmina l  d e f i n i t i o n  command. The headings 
c o n s i s t  of t h e  command name ( a  two-character 
mnemonic) followed by t h e  t e rmina l  a t t r i b u t e  i t  
d e f i n e s .  General ly ,  t h e  format d e s c r i p t i o n s  do no t  
show t h e  d e f a u l t  va lues  o r  ranges  of va lues  s i n c e  
they  va ry  wi th  t e rmina l  c l a s s .  Tables  F-1 and F-2 
show t h i s  informat ion.  I f  you a r e  unable t o  f i n d  
t h e  key on your keyboard t h a t  corresponds  t o  a 
p a r t i c u l a r  c h a r a c t e r  g iven  i n  t a b l e  F-1, c o n s u l t  
t h e  documentation f o r  your t e rmina l .  This  s e c t i o n  
r e f e r s  t o  c a t e g o r i e s  of t e rmina l  c l a s s e s  t o  which 
commands apply.  The c a t e g o r i e s  a r e  a s  fo l lows:  

Asynchronous (TC = 1-8) 

Mode 4 (TC = 10-13, 15) 

HASP (TC = 9, 14)  

Bisynchronous (TC = 16, 17)  

PSN te rmina l s ,  which a r e  a s u b s e t  of asynchro- 
nous t e rmina l s  (TC = 1 ,  2 ,  5-8) 

AB - ABORT OUTPUT BLOCK CHARACTERt 

The AB command s p e c i f i e s  t h e  c h a r a c t e r  used t o  a b o r t  
an  ou tpu t  block. When you e n t e r  t h i s  c h a r a c t e r  
from the  t e rmina l  a s  t h e  on ly  c h a r a c t e r  i n  a l i n e ,  
t h e  c u r r e n t  t r ansmiss ion  b lock  of ou tpu t  t o  the  
t e rmina l  i s  d i sca rded .  

The format is: 

c t  Represents  t h e  network c o n t r o l  char- 
a c t e r  f o r  your t e rmina l  a s  de f ined  by 
t h e  CT t e rmina l  d e f i n i t i o n  command. 

ab  S p e c i f i e s  t h e  new a b o r t  ou tpu t  b lock 
c h a r a c t e r .  Th i s  c h a r a c t e r  must d i f f e r  
from t h e  c h a r a c t e r s  de f ined  f o r  BS, 
B1, B2, CT, EB, and EL. 

Th i s  command a p p l i e s  on ly  t o  asynchronous t e rmina l s .  

t ~ o t  v a l i d  f o r  t e rmina l s  connected t o  packet-switching networks (PSNs) . 



AR - AUTOMATIC CHARACTER 
RECOGNITION t 
The AR connnand allows you to change the terminal's 
character set or its line speed, in many cases, by 
means of a switch on the terminal or a removable 
type ball. You can enter this command' any time 
after the system prompts you for input, even before 
you enter your user name during login. 

The format is: 

bs Specifies the new backspace char- 
acter. This character must differ 
from the characters currently defined 
for AB, B1, B2, (I, CT, EB, and EL. 

It is possible to backspace only to the beginning 
of the current physical line; additional backspaces 
are disregarded. When a page width of 0 is 
selected, the network assumes a page width of 100 
characters for backspacing. 

This command applies only to asynchronous terminals. 

ct Represents the network control char- 
acter for your terminal as defined by 
the CT terminal definition command. 

After entering the AR command, you must physically 
select the terminal's character set (for example, 
change the type ball) and enter a carriage return. 
The system acknowledges the carriage return opera- 
tion and indicates that the line speed recognition 
is complete by returning two line feeds. At this 
point, enter a right parenthesis so that the system 
can recognize the terminal's new character set. 
When the system recognizes the new character set, 
it issues a line feed and the message AR ACCEPTED.. 
to indicate you can continue. This is also the auto 
recognition procedure used to connect the terminal 
to the system (refer to appendix H). 

This command applies to asynchronous terminals. 

BR - BREAK KEY AS USER BREAK 1 

The BR command determines if the BREAK key (inter- 
ruption key for interactive output) also functions 
as the interruption sequence (user break 1 se- 
quence). 

The format is: 

ct Represents the network control 
character for your terminal as 
defined by the CT terminal defi- 
nition command. 

option Determines if this feature is 
enabled or disabled. A value of 
Y enables and a value of N dis- 
ables this feature. 

This command applies only to asynchronous terminals. 

BS - BACKSPACE CHARACTER 

The BS command specifies the character used to 
delete the previous input character. 

The format is: 

ct Represents the network control char- 
acter for your terminal as defined by 
the CT terminal definition command. 

B1 - INTERRUPTION CHARACTER 

The B1 command specifies the character that, when 
entered as the only character in a logical line 
(interruption character followed by the message 
transmission key), causes program interruption. 

The format is: 

ct Represents the network control char- 
acter for your terminal as defined by 
the CT terminal definition command. 

ubl Specifies the new user break 1 char- 
acter. This character must differ 
from the characters currently defined 
for AB, BS, B2, CN, CT, EB, and EL. 

The interruption sequence is illso called the user 
break 1 sequence. This process is discussed in the 
NOS 2 Reference Set, Volume 3. The BR command 
determines whether the BREAK key can also function 
as the B1 character. 

This command does not apply t.o bisynchronous ter- 
minals. 

82 - TERMINATION CHARACTER 

The B2 command specifies the character that, when 
entered as the only character in a logical line 
(termination character followed by the message 
transmission key), causes program termination. 

The format is: 

ct Represents the network control char- 
acter for your terminal as defined 
by the CT terminal definition com- 
mand . 

ub2 Specifies the new user break 2 char- 
acter. This character must differ 
from the characters currently defined 
for AB, BS, B1, I:N, CT, EB, and EL. 

The termination sequence is also called the user 
break 2 sequence. This process is discussed in the 
NOS 2 Reference Set, Volume 3. 

This command does not apply tmo bisynchronous ter- 
minals. 

t ~ o t  valid for terminals connected to a PSN. Terminals ( :onnected to a PSN use the ASCII code set. 



CH - DISPLAY TERMINAL CHARACTERISTICS 

The CH command displays some of the terminal 's  cur- 
rent  c h a r a c t e r i s t i c s .  

The format i s :  

c t  Represents the network cont ro l  char- 
a c t e r  fo r  your terminal a s  defined by 
the CT terminal d e f i n i t i o n  command. 

The CH comand produces a display i n  the  following 
format: 

where the var iab le  port ions appear a s  ASCII char- 
a c t e r s  i f  p r in tab le ,  mnemonics ( f o r  example, STX) 
i f  nonprintable, or N/A i f  the a t t r i b u t e  i s  not 
appl icable .  

CI - CARRIAGE RETURN IDLE COUNT 

The C I  comand spec i f ies  the number of i d l e  char- 
a c t e r s  t o  be inser ted i n t o  the output stream a f t e r  
a ca r r iage  return.  

The format i s :  

c t  Represents the network cont ro l  char- 
a c t e r  f o r  your terminal a s  defined by 
the CT terminal d e f i n i t i o n  command. 

c i  Spec i f ies  the new car r iage  re tu rn  
i d l e  count. This value can be from 0 
t o  99 or the s t r i n g  CA. A value of 
CA res to res  the ca r r iage  re tu rn  i d l e  
count t o  the d e f a u l t  value. 

When the network produces a ca r r iage  re tu rn ,  the  
network outputs the spec i f ied  number of i d l e  char- 
a c t e r s  before output t ing the next l i n e .  This allows 
time f o r  the ca r r iage  return funct ion and ensures 
tha t  characters  a r e  not l o s t  because of p r in t ing  
attempts during the ca r r iage  re tu rn  operation. 

This command appl ies  only t o  asynchronous terminals. 

CN - CANCEL CHARACTER 

The CN comand spec i f ies  the character  used t o  can- 
c e l  the l o g i c a l  l i n e  cur ren t ly  being input. 

The format is: 

c t  Represents the network cont ro l  char- 
a c t e r  f o r  your terminal a s  defined by 
t h e  CT terminal d e f i n i t i o n  comand. 

cn Spec i f ies  the new cancel character .  
This character  must d i f f e r  from the 
charac te rs  cur ren t ly  defined f o r  BS, 
B1, B2, CT, EB, and EL. 

When you e n t e r  the cancel character  a s  the l a s t  
charac te r  i n  a l i n e ,  the e n t i r e  l o g i c a l  l i n e  i n  
progress i s  cancelled. The system responds t o  a 
cancel l i n e  character  by pr in t ing  *DEL* on the next 
l i n e  and posi t ioning the ca r r iage  t o  the beginning 
of a new l i n e .  

This command does not apply t o  bisynchronous t e r -  
minals. 

CP - CURSOR POSITIONING AFTER INPUT 

The CP command determines whether o r  not the  system 
sends the terminal a response t o  the  l i n e  feed key, 
the  EL charac te r ,  and the EB character .  

The format is: 

c t  Represents the  network cont ro l  
character  f o r  your terminal a s  
defined by the CT terminal def i -  
n i t i o n  command. 

opt ion Ind ica tes  whether t o  send a 
response t o  the terminal o r  not. 
A value of Y ind ica tes  yes and N 
ind ica tes  no. 

This command appl ies  only t o  asynchronous terminals  
(except 2741s). I f  CP=Y and IN=KB a r e  se lec ted ,  
the  system responds t o  t h e  l i n e  feed key by sending 
a ca r r iage  r e t u r n  and responds t o  an EL o r  EB char- 
a c t e r  by sending the cursor  posi t ioning response 
spec i f ied  by t h e  EL or  EB command. If  IN=BK i s  
selected or  you a r e  a t  an X.25 PAD terminal ,  the  
system responds only t o  the EB character  by sending 
the  cursor  posi t ioning response se lec ted  by the  EB 
command. 

CT - NETWORK CONTROL CHARACTER 

The CT command s p e c i f i e s  a network cont ro l  char- 
a c t e r  f o r  the terminal.  When you e n t e r  t h i s  char- 
a c t e r  a s  the  f i r s t  character  of a l o g i c a l  l i n e ,  i t  
s i g n a l s  t h a t  what follows i s  a terminal d e f i n i t i o n  
command or  a spec ia l  command t h a t  the  network 
forwards t o  your app l ica t ion  with a preemptive 
s t a t u s  ( r e f e r  t o  the i n t e r a c t i v e  s t a t u s  commands i n  
the NOS 2 Reference S e t ,  Volume 3). 

The format is: 

c t Represents the  cur ren t  network con- 
t r o l  character  fo r  your terminal .  

char Spec i f ies  the  new network cont ro l  
character .  This character  must 
d i f f e r  from the charac te rs  cur ren t ly  
defined f o r  AB, BS, B1, B2, CN, EB, 
and EL. 

I f  you e n t e r  the CT command i n  a l i n e  with mult iple  
terminal d e f i n i t i o n s ,  the new value char does not 
take e f f e c t  u n t i l  the complete l i n e  is  processed. 



DL - DELIMITERS FOR SINGLE-MESSAGE 
TRANSPARENT I N W T  M O D E  

The DL command specifies the delimiters that ter- 
minate single-message transparent input mode. When 
you initiate transparent input mode (IN=X, IN=XK, 
or IN=XP), the network reads your input and sends 
it to the system without translation until it en- 
counters a delimiter. The first delimiter en- 
countered terminates transparent input mode. 

The format is: 

ct Represents the network control 
character for your terminal as 
defined by the CT terminal defi- 
nition command. 

Xxx Specifies the two-digit hexadeci- 
mal code (xx) of the character 
you want as a delimiter. The 
network does not send the char- 
acter as part of the input data. 

Ccount Specifies a decimal value (count) 
from 1 to 4095t that functions as 
a character count delimiter. 

TO Specifies that a timeout of 
between 200 and 400 milliseconds 
will be a transparent mode 
delimiter. 

You can select any of the three types of delimiters: 
character delimiter (specify X x x ) ,  character count 
delimiter (specify Ccount), and timeout delimiter 
(specify TO). 

The parameter values for DL are order-independent 
and optional. However, you must specify at least 
one of the parameter values. You can omit trailing 
comas if you do not specify all three types of 
delimiters. 

Entering this command with any number of new 
delimiters cancels all transparent mode input 
delimiters already in effect, including those 
specified with the XL command. 

The DL command applies only to asynchronous and 
mode 4 terminals. Terminal class 4 is configured 
with the RETURN key as the only transparent mode 
terminator and mode 4 terminals are configured with 
only the SEND key as their transparent mode termi- 
nator. For paper tape devices, a DC3 following the 
EL character and, for X.25 devices, the PAD 
forwarding signal always act as transparent mode 
terminators in addition to any other options 
selected. 

The format is: 

ct Represents the network control char- 
acter for your terminal as defined by 
the CT terminal definition command. 

eb Specifies the new end-of-block char- 
acter. You can specify the following 
values for eb: 

eb Description - 
mc Selects the new EB char- 

acter. This character must 
differ from the characters 
currently defined for AB, 
BS, B1, B2, CN, and CT. 

EB Selects the default end-of- 
block character. 

EL Selects the current logical 
end-of-line character. 

cpr Specifies the cursor-positioning 
response to the EB character. You 
can specify the following values for 
cpr : 

Description 

CR Send a carriage return to 
the terminal. 

LF Send a line feed to the 
terminal. 

CL Send a carriage return and 
a line feed to the terminal. 

NO Send no response. 

The two EB parameters (EB=eb and cpr) are optional 
and order-independent. If you omit one, the system 
retains its previous value. 

This command is valid only for asynchronous ter- 
minals, except for paper tape devices and 2741 
terminals. The end-of-block character for mode 4 
terminals is ETX and is not changeable. The X.25 
PAD forwarding signal is the default for PSN ter- 
minals and always acts as an end-of-block. If you 
specify the char form of the EB=eb parameter, it is 
only effective if it occurs as the last character 
in a packet sequence. 

The CP command enables or disables the cursor- 
positioning response specified by the cpr parameter. 

EL - ENDOF-LINE CHARACTER 
EB - END-OF-BLOCK CHARACTER 

The EL command defines the logical end-of-line 
The EB command defines the end-of-block character character and defines the cursor-positioning 
and defines the cursor-positioning response to that response to that character. It also defines the 
character. The EB character acts as the message message transmission key for asynchronous terminals 
transmission key for terminals operating in block not operating in block mode (refer to the IN com- 
mode (refer to the IN command). mand) . 

t~hese values are valid within the network. However, unless changed during installation, the maximum logical 
input line length in IAZ (160 characters) limits you. 



The format i s :  o p t i o n  S p e c i f i e s  whether t o  enab le  (Y) 
o r  d i s a b l e  (N) inpu t  echoing. 

c t  EL=el, c p r  

c t  Represents  the  network c o n t r o l  char-  
a c t e r  f o r  your terminal  a s  de f ined  by 
t h e  CT terminal  d e f i n i t i o n  command. 

e l  S p e c i f i e s  the  new l o g i c a l  end-of-line 
c h a r a c t e r .  You can s p e c i f y  t h e  
fo l lowing va lues  f o r  e l :  

e l  Desc r ip t ion  - 
cha r  S e l e c t s  t h e  new EL char-  

a c t e r .  Th i s  c h a r a c t e r  must 
d i f f e r  from t h e  c h a r a c t e r s  
c u r r e n t l y  de f ined  f o r  AB, 
BS, B1. B2, CN, and CT. 

EB S e l e c t s  t he  d e f a u l t  end-of- 
b lock cha rac te r .  

EL S e l e c t s  t he  c u r r e n t  l o g i c a l  
end-of-line c h a r a c t e r .  

c p r  S p e c i f i e s  t h e  cu r so r -pos i t ion ing  
response t o  t h e  EL c h a r a c t e r .  You 
can s p e c i f y  t h e  fo l lowing va lues  f o r  
c p r  : 

c p r  Desc r ip t ion  - 
CR Send a c a r r i a g e  r e t u r n  t o  

the  terminal .  

LF Send a l i n e  feed t o  t h e  
t e rmina l .  

CL Send a c a r r i a g e  r e t u r n  and 
a l i n e  feed t o  t h e  t e rmina l .  

NO Send no response.  

The two EL parameters (EL=el and c p r )  a r e  o p t i o n a l  
and order-independent.  I f  you omit one, t h e  system 
r e t a i n s  i ts  previous  value .  

This command does not apply  t o  2741, HASP, and 
bisynchronous t e rmina l s ;  t h e  cp r  parameter does no t  
apply  t o  mode 4 o r  X.25 t e rmina l s ;  and the  cha r  
s p e c i f i c a t i o n  does not  apply  t o  mode 4 t e rmina l s .  

The CP command enab les  o r  d i s a b l e s  t h e  cu r so r -  
p o s i t i o n i n g  response s p e c i f i e d  by the  c p r  parameter.  

EP - ECHOPLEX MODE? 

The EP command enables  o r  d i s a b l e s  the  echoing o f  
input  c h a r a c t e r s  back t o  the  t e rmina l .  

The format is: 

Represents  t h e  network c o n t r o l  
c h a r a c t e r  f o r  your t e rmina l  a s  
de f ined  by t h e  CT t e rmina l  d e f i -  
n i t i o n  command. 

Some t e rmina l s  can perform t h e i r  own c h a r a c t e r  
echoing,  such a s  te:rminals w i th  a HALFIFULL duplex 
swi tch.  I f  t he  swi tch is  i n  t h e  HALF p o s i t i o n ,  s e t  
t h e  EP va lue  t o  N ,  and t h e  t e rmina l  echoes t h e  
inpu t .  I f  t h e  swi tch is  i n  t h e  FULL p o s i t i o n ,  s e t  
t h e  EP v a l u e  t o  Y and t h e  network echoes t h e  inpu t .  

You can use t h e  EP command and fu l l -dup lex  mode a s  
a s e c u r i t y  measure. I f  you a r e  i n  fu l l -duplex mode 
and EP i s  Y d u r i n g  Login, t h e  system echoes a l l  of 
your inpu t  excep t  your password. Th i s  is  not  t r u e ,  
however, i f  you e n t e r  your u s e r  name and password 
on t h e  same l i n e .  

This  command a p p l i e s  on ly  t o  asynchronous t e rmina l s  
(except  2741s). 

FA - FUU-ASCII INPUT MODE 

The FA command enab les  o r  d i s a b l e s  t h e  f u l l  ASCII 
i n p u t  mode. 

The format is: 

c t R e l ~ r e s e n t s  t h e  network c o n t r o l  
chi t rac ter  f o r  your t e rmina l  a s  
de!€ined by t h e  CT t e rmina l  d e f i -  
n i t i o n  command. 

op t ion  S p e c i f i e s  whether t o  enab le  (Y) 
o r  d i s a b l e  (N) t h e  f u l l  ASCII 
i n p u t  mode. 

I n  full-ASCII i n p u t ,  a l l  128 ASCII c h a r a c t e r s ,  
i nc lud ing  NUL, DEL, STX, LF, and a l l  BLK and 
message-forwarding s i g n a l s  (which a r e  normally 
d i s c a r d e d ) ,  a r e  s e n t  t o  t h e  hos t .  Except ions  t o  
t h i s  a r e  the  f o l l o w i r ~ g  c h a r a c t e r s :  

NULs, DELs and LIPS when encountered a s  t h e  f i r s t  
c h a r a c t e r  of an  inpu t  l i n e  o r  a s  t h e  c h a r a c t e r  
fo l lowing a messs~ge-forwarding s i g n a l  

CRs t h a t  fo l low LFs when i n p u t t i n g  from paper 
t ape  

DC3s t h a t  fo l low t h e  EL c h a r a c t e r  when i n p u t t i n g  
from paper t a p e  

DCls and DC3s when ou tpu t  c o n t r o l  (OC=Y) i s  
s e l e c t e d  

I n  full-ASCII mode, t h e  system does not  recognize  
t h e  t e rmina l  f u n c t i o r ~ s  a s s o c i a t e d  wi th  the  mnenomics 
B1, B2, CN, AB, and BS. The system does  recognize  
t e rmina l  d e f i n i t i o n  commands and o t h e r  commands 
beginning wi th  t h e  C1: c h a r a c t e r .  

I f  SE i s  i n  e f f e c t  when you s e l e c t  FA o r  i f  FA is  
i n  e f f e c t  when you s e l e c t  SE, FA t a k e s  precedence 
and SE w i l l  not  be e f f e c t i v e  u n t i l  FA is turned 
o f f .  I f  full-ASCII mode i s  enabled when you s e l e c t  
t r a n s p a r e n t  i npu t  mode, t h e  network suspends the  
full-ASCII mode u n t i l  t h e  t r a n s p a r e n t  i n p u t  mode 
t e rmina te s .  

- 

t ~ o t  v a l i d  f o r  PSN te rmina l s .  



This command applies only to asynchronous and mode 
4 terminals. 

HN - HOST NODE SELECTION 

The HN command sets or changes the path (node) 
through which your terminal is connected to the 
host. HD - DISPLAY OF HOST NODES 

The HD command controls when the system. displays 
the host availability display, which shows all paths 
you can select to connect your terminal to the host. 

The format is: 

The format is: ct Represents the network control 
character for your terminal as 
defined by the CT command. 

ct Represents the network control 
character for your terminal as 
defined by the CT command. 

node Specifies a node number. The 
default is the node the network is 
presently using to access the host. 

option Represents Y or N. Y enables and 
N disables the automatic display- 
ing of the HAD. 

The host availability display (HAD) lists all nodes 
your terminal can use. Refer to the HD command for 
a description of the HAD. 

If you specify HD=Y, you get a display of the HAD 
immediately and at any time you disconnect from the 
host (for example, after you enter the TM command 
or after you log out of an application without 
switching to another application. ) 

IC - FLOW CONTROL K)R INPUT DEVICEST 

The IC command specifies whether the terminal 
recognizes DC3s as a stop signal and DCls as a 
resume signal. 

The HAD has the following format: 
The format is: 

SELECTED/ 
HOST NODE CONNECTED STATUS 

host nodel condition1 status1 ct Represents the network control 
character for your terminal as 
defined by the CT terminal defi- 
nition command. 

host node2 condition2 status2 

option Specifies whether to enable (Y) 
or disable (N) input control. 

host node, condition, status, Input control applies to asynchronous terminals, 
including paper tape devices (except 2741s). 

The variable items in the display have the following 
descriptions. IN - INPUT DEVICE AND TRANSMISSION MODE 

Parameter Description The IN command defines the input device and the 
transmission mode. You can specify the keyboard, 
block mode keyboard, and the paper tape reader as 
input devices and you can select transparent input 
mode (no data conversion on input) or normalized 
mode for transmission modes. 

host Represents the 1- to 7-character 
name of the host. 

nodei Represents a node number (1-31). 

conditioni Indicates that either you have 
selected nodei (S), you are 
connected to the host using 
nodei (c), you are being auto- 
connected to the host via nodei 
(SA), or you have selected and 
are connected to the host using 
nodei (SC). 

The format is: 

ct Represents the network control char- 
acter for your terminal as defined by 
the CT terminal definition command. 

in Specifies the input device and trans- 
mission mode. You can specify the 
following values for in: 

statusi Represents AVAILABLE or NOT 
AVAILABLE. 

t ~ o t  applicable to PSN terminals. 



i n  Desc r ip t ion  - 
BK S e l e c t s  b lock mode a s  from a 

form t e rmina l  and normalized 
inpu t  mode. 

KB S e l e c t s  t h e  keyboard and 
normalized inpu t  mode. 

PT S e l e c t s  paper t ape  and 
normalized inpu t  mode. 

~t S e l e c t s  t h e  c u r r e n t  i n p u t  
dev ice  and t r a n s p a r e n t  i npu t  
mode. 

XK S e l e c t s  t h e  keyboard and 
t r a n s p a r e n t  i npu t  mode. 

W S e l e c t s  paper t ape  and 
t r a n s p a r e n t  i npu t  mode. 

When the  I N  va lue  is XK, XP, o r  X,  t e rmina l  i n p u t  
is  s e n t  t o  t h e  h o s t  i n  t r a n s p a r e n t  mode blocks .  
Transparent  mode cont inues  u n t i l  t h e  system en- 
coun te r s  a p rev ious ly  de f ined  t r a n s p a r e n t  mode 
terminator .  

When the  I N  va lue  is XK and t r a n s p a r e n t  mode t e r -  
minates ,  t he  I N  va lue  au tomat i ca l ly  r e v e r t s  t o  KB. 
When the  I N  va lue  i s  W and t r a n s p a r e n t  mode t e r -  
minates ,  t he  I N  value  au tomat i ca l ly  r e v e r t s  t o  PT. 
When the  I N  va lue  is X and t r anspa ren t  mode t e r -  
mina te s ,  t he  I N  v a l u e  au tomat i ca l ly  r e v e r t s  t o  t h e  
value  t h a t  was p rev ious ly  i n  e f f e c t .  

When t h e  I N  va lue  i s  PT o r  XP, t he  network sends  
the  X-ON code t o  s t a r t  t he  paper t ape  r eade r  auto-  
m a t i c a l l y  a f t e r  t h e  end of a message is  output  t o  
the  terminal  and the  message empties the  t e rmina l s ' s  
output  queue. 

The I N  command i s  not a p p l i c a b l e  t o  HASP o r  
bisynchronous t e rmina l s .  2741 t e rmina l s  can s e l e c t  
only IN=KB, IN=X,  and IN==. 

LI - LINE FEED IDLE COUNT 

The LI command s p e c i f i e s  the  number of i d l e  charac- 
t e r s  t o  be i n s e r t e d  i n t o  the  output  s t ream fol lowing 
a l i n e  feed.  

The l i n e  f eed  i d l e  cmount is  s i m i l a r  t o  t h e  c a r r i a g e  
r e t u r n  i d l e  count (CI ) ,  except  t h a t  t h e  i d l e  char- 
a c t e r s  a r e  ou tpu t  a f t e r  a l i n e  feed i n s t e a d  of a f t e r  
t h e  c a r r i a g e  r e t u r n .  

This command a p p l i e s  only  t o  asynchronous t e rmina l s .  

LK - LOCKOUT OF UNSOLICITED MESSAGES 

The LK command determines  whether u n s o l i c i t e d  mes- 
sages  from the  h o s t  appear  a t  your t e rmina l .  

The format is: 

c t Represents  t h e  network c o n t r o l  
c h a r a c t e r  f o r  your t e rmina l  a s  
de f ined  by t h e  CT t e r m i n a l  d e f i -  
n i t i o n  command. 

o p t i o n  S p e c i f i e s  whether t o  lock  o u t  
u n s o l i c i t e d  messages. A v a l u e  of 
Y locks  ou t  t h e  messages and a 
value  of N a l lows  t h e  messages t o  
appear .  

This command does no t  apply  t o  bisynchronous t e r -  
minals .  

MS - MESSAGE TO NETWORK OPERATOR 

The MS command sen( ls  a message t o  the  network 
ope ra to r .  

The format is :  

c t  Represents  t h e  network c o n t r o l  
c h a r a c t e r  f o r  your t e rmina l  a s  
de f ined  by t h e  CT t e rmina l  d e f i -  
n i t i o n  command. 

message S p e c i f i e s  your message t o  the  
op 'era tor .  You can use  any s t r i n g  
of 50 c h a r a c t e r s  o r  l e s s .  

I f  you a r e  having PI-oblems wi th  t h e  network (such 
a s  d i f f i c u l t y  connect:ing t o  IAF) , you can communi- 
c a t e  t h e s e  problems t o  t h e  network o p e r a t o r  us ing 
t h e  MS command. 

The format i s :  OC - FLOW CONTROI. FOR OUTWT DEVICES 

c t Represents  t h e  network c o n t r o l  
c h a r a c t e r  f o r  your t e rmina l  a s  
de f ined  by the  CT t e rmina l  d e f i n i -  
t i o n  command. 

va lue  S p e c i f i e s  t h e  new l i n e  feed i d l e  
' count.  This  va lue  can be from 0 

t o  99 o r  the  s t r i n g  CA. A va lue  
of CA r e s t o r e s  the  l i n e  feed i d l e  
count t o  the  d e f a u l t  va lue .  

The OC command spc!cifies whether t h e  t e rmina l  
g e n e r a t e s  DC3s a s  a s t o p  s i g n a l  t o  t h e  network and 
DCls a s  a resume s ign.a l .  

The format i s :  

c t  Represents  t h e  network c o n t r o l  
c h a r a c t e r  f o r  your t e rmina l  a s  
de f ined  by t h e  CT t e rmina l  d e f i -  
n i t i o n  command. 

~ P S N  and mode 4 t e rmina l s ,  which a r e  always i n  b lock mode, can only  s e l e c t  I N = X .  



opt ion  Spec i f i e s  whether t o  enable  (Y) 
or  d i s a b l e  (N) output  con t ro l .  

I f  the  network receives  a DC3, it suspends output  
u n t i l  i t  receives  a DC1 or  u n t i l  you send another  
block of input .  

Output con t ro l  a p p l i e s  t o  asynchronous terminals ,  
including paper tape devices  (except 2741s). 

OP - OUTPUT DEVICE SELECTION 

The OP comnand s p e c i f i e s  the  type of output  device. 

The format is: 

c t  Represents the  network con t ro l  char- 
a c t e r  f o r  your terminal a s  def ined by 
the  CT terminal  d e f i n i t i o n  command. 

op Spec i f i e s  the  output  device. You can 
specify  the  following values  f o r  op: 

9 Descript ion 

D I  Spec i f i e s  a d i sp lay  device .  

PR Spec i f i e s  a p r i n t e r .  

PT Spec i f i e s  a paper tape punch. 

You can punch a tape i n  any mode, but the  network 
does not provide the  proper X-OFF charac te r s  un less  
OP has a value of PT. 

I f  you s e l e c t  OP=PR, the  network does l i n e  fo ld ing  
and page bounding f o r  asynchronous and X.25 t e r -  
minals.  

This command a p p l i e s  t o  only asynchronous terminals  
(except 2741s). OP=PT does not  apply t o  X.25 t e r -  
minals.  

PA - PARITY PROCESSING 

The PA command s p e c i f i e s  the  p a r i t y  processing t o  
be performed by the network. 

The format i s :  

c t  Represents t h e  network c o n t r o l  char- 
a c t e r  f o r  your terminal  a s  defined by 
the  CT terminal  d e f i n i t i o n  command. 

pa Spec i f i e s  the  type of p a r i t y  process- 
ing. You can spec i fy  the  following 
values  f o r  pa: 

Descr ipt ion 

E Set  p a r i t y  b i t  f o r  even 
p a r i t y  during ou tpu t ,  and 
check f o r  even p a r i t y  and 
s e t  p a r i t y  b i t  t o  zero on 
input .  

N In  t r ansparen t  mode, do no t  
s e t  o r  check t h e  p a r i t y  b i t  
because it  is p a r t  of t h e  J 

inpu t  o r  output da ta .  In  
normalized mode, s e t  the  
p a r i t y  b i t  t o  zero on inpu t  
and output .  

0 Set  p a r i t y  b i t  f o r  odd p a r i t y  
during ou tpu t ,  and check f o r  
odd parLty and s e t  p a r i t y  
b i t  t o  zero on input .  

Z Set  p a r i t y  b i t  t o  zero on 
output  aLnd check p a r i t y  b i t  
aga ins t  zero on input .  

This command a p p l i e s  only t o  asynchronous terminals  
(except 2741s). For PSN te rmina l s ,  the  p a r i t y  b i t  
is s e t  t o  0 and not checked f o r  input .  

PG - PAGE WAITING 

The PG command enables  o r  d i s a b l e s  page wai t ing a t  
the  terminal  dur ing output .  I f  you enable  page 
wa i t ing ,  t h e  terminal  s t o p s  a t  the  end of each out-  
put page f o r  your acknowledgment ( a  n u l l  input  l i n e )  
before  output  cont inues .  

The format is: 

c t  Represents t h e  network c o n t r o l  
charac te r  f o r  your terminal  a s  
def ined by the  CT terminal  d e f i -  
n i t i o n  command. 

op t ion  Spec i f i e s  whether t o  enable  (Y) 
o r  d i s a b l e  (N) page waiting. 

When you e n t e r  a n u l l  input  l i n e  t o  g e t  the  next 
page of ou tpu t ,  t h e  n u l l  input  l i n e  has no o the r  
meaning. 

Page wai t ing does not  apply t o  'bisynchronous o r  HASP 
terminals .  

PL - PAGE LENGTH 

The PL command e s t a b l i s h e s  the  maximum number of 
physical  l i n e s  t h a t  can be pr inted a s  one page. I f  
OP has  a value of PR, t h e  network automatical ly  
p o s i t i o n s  t h e  c a r r i a g e  t o  the  top of the  form a f t e r  
PL l i n e s  have been output .  

The format is: 

c t  Represents the  network c o n t r o l  char- 
a c t e r  f o r  your terminal  a s  def ined by 
the  CT terminal  d e f i n i t i o n  command. 

p l  S p e c i f i e s  the  page length.  You can 
spec i fy  0 o r  any value from 8 t o  
255. PL=O s e l e c t s  a n  i n f i n i t e l y  long 
page 

The PL value must be nonzero i f  you want t o  enable  
page wa i t ing ,  s ince  page wai t ing only occurs  a f t e r  
t h e  number of l i n e s  def ined by pl-1 a r e  output .  

d' 



PW - PAGE WIDTH 

The PW command es tab l i shes  the maximm number of 
characters  t h a t  the terminal p r i n t s  on one output 
l i n e .  I f  OP has the value PR, the system auto- 
matical ly  s t a r t s  a new l i n e  a f t e r  pw charac te rs  
have been output.  

The format is: 

c t  Represents the network cont ro l  char- 
a c t e r  f o r  your terminal a s  defined by 
the CT terminal d e f i n i t i o n  command. 

pw Spec i f ies  the page width. You can 
specify a value of 0 o r  any value 
from 20 t o  255. PW=O s e l e c t s  an 
i n f i n i t e l y  long l i n e .  

SE - SPECIAL EDITING MODEt 

The SE command enables or d i sab les  the s p e c i a l  
e d i t i n g  var ian t  of normalized input mode. 

The format i s :  

The following list a.ssociatee terminal c l a s s  values 
with terminal types: 

t c  Terminal Tip= - 
1 M33, M35, 107, M38 te le types  

2 CDC 713-lo., 751-1, 756 

3 Reserved f o r  f u t u r e  use 

5 M40 t e l e t y p e s  

6 Hazel t ine :!000 

7 CDC 752 

8 Tektronix 4010, 4014 

9 HASP Postprint  protocol 

10 200 User Terminal 

11 CDC 714-30 

12 CDC 711-10 

13 CDC 714-101'20 

Represents the  network cont ro l  
character  f o r  your terminal a s  
defined by the  CT terminal def i -  
n i t i o n  command. 

option Enables (Y) o r  d i sab les  (N) 
spec ia l  e d i t i n g  operat ions.  

When spec ia l  e d i t i n g  i s  i n  e f f e c t ,  any backspace 
character  entered is stored f o r  transmission t o  the 
host.  Similar ly,  a l i n e  feed en t ry  produces a 
normal l i n e  feed operat ion a t  the terminal and the 
network s to res  the l i n e  feed character  code f o r  
transmission t o  the host .  A backspace followed by 
a l i n e  feed causes the system t o  output an inverted 
c a r e t  ( V )  below the l a s t  character  entered. 

This command appl ies  only t o  asynchronous terminals. 

TC - TERMINAL CLASS COMMAND 

The TC command spec i f ies  a terminal c l a s s  f o r  your 
terminal.  The terminal c l a s s  assoc ia tes  your 
terminal with a predefined s e t  of terminal char- 
a c t e r i s t i c s .  

The format is: 

14 HASP Prepr in t  protocol 

15 CDC 734, 731-12, 732-12 

16 IBM 2780 

17 IBM 3780 

A terminal t h a t  is not shown a s  belonging t o  a ter-  
minal c l a s s  may s t i l l  be operat ional .  The terminal 
can be assigned t o  a terminal c l a s s  having s imi la r  
c h a r a c t e r i s t i c s  and the terminal 's  c h a r a c t e r i s t i c s  
can be changed a s  necessary to  c o r r e c t l y  define the 
operat ional  c h a r a c t e r i s t i c s  of the terminal.  

The choice of terminal c lasses  you can s e l e c t  i s  
dependent upon the terminal c l a s s  you were i n i t i a l l y  
assigned. See t a b l e  F-2 f o r  l e g a l  values of TC 
t h a t  can be se lec ted .  

I f  you include a TC command i n  a sequence of t e r -  
minal d e f i n i t i o n  co~nmands, e n t e r  the  TC command 
f i r s t  a s  i t  r e s e t s  a l l  o ther  terminal character- 
i s t i c s .  

T M  - TERMINATING 14 TERMINAL-HOST 
CONNECTION 

The TM command severs  the connection between your 
terminal and the host.  

The format is: 
c t  Represents the network control  char- 

a c t e r  f o r  your terminal a s  defined by 
the CT terminal d e f i n i t i o n  command. 

t c  Spec i f ies  the terminal c lass .  The 
value t c  can be from 1 t o  17. 

c t  Represents the network cont ro l  char- 
a c t e r  f o r  your terminal a s  defined by 
the CT command. 

t ~ o e s  not apply t o  PSN terminals. 



You can use the TM command if your application does 
not respond to your logout attempt. The system 
responds to the TM command in the following manner: 

host status CONTROL CHARACTER IS <ct> 
had 
prompt 

The variable items have the following descriptions: 

Parameter Description 

host status Indicates the status of the host 
you have just specified or to 
which your arelwere connected. 
You can get any one of the 
following messages: 

HOST AVAILABLE 
HOST BUSY 
HOST CONNECTED 
HOST DISCONNECTED 
HOST UNAVAILABLE 
NO HOST AVAILABLE 
NO HOST CONNECTED 
NO HOST SELECTED 

had 

prompt 

Represents the network control 
character for your terminal as 
defined by the CT command. 

Represents the host availability 
display. The HAD appears only 
if you have enabled its auto- 
matic display (refer to the HD 
command). 

Represents the action the system 
wants you to take. You can get 
any one of the following 
prompts: 

ENTER <CI> HD TO SEE HOST 
STATUS 
ENTER <CI> HN=NN TO SELECT 
HOST 
ENTER INPUT TO CONNECT TO 
HOST 
READY FOR INPUT 

XL - MULTIMESSAGE TRANSPARENT M O D E  

The network provides a transparent mode with a 
message-forwarding capability that allows you to 
remain in tiansparent input mode even after 
multimessage blocks have been forwarded to the 

application. The XL command specifies the 
multimessage-forwarding signal and the terminator 
for transparent input mode. 

The format is: 

c t Represents the network control 
character for your terminal as 
defined by the CT terminal defi- 
nition command. 

Xxx Selects the character with the 
two-digit hexadecimal representa- 
tion xx as the message-forwarding 
signal. If you do not specify a 
value yy, the occurrence of two 
successive characters defined by 
xx acts as a terminator for 
transparent input mode. 

Ccount Selects a decimal value from 1 to 
40957 that functions as a char- 
acter count, a message-forwarding 
signal. 

TO Selects timeout as a transparent 
input mode terminator. 

YYY Selects the character with the 
two-digit hexadecimal representa- 
tion yy as a terminator for 
transparent input mode when it 
follows xx. 

Yyy, if specified, must follow the Xxx parameter; 
otherwise, it is ignored. The parameters are 
otherwise order independent. You must specify at 
least one of Xxx, Xxx and Yyy, or TO to select a 
transparent mode terminator. When it immediately 
follows the character defined by Xxx on input, the 
character defined by Yyy terminates transparent 
input mode. The characters defined by Xxx and Yyy 
can be identical or you can even omit Yyy. In 
either case, two successive input characters defined 
by Xxx are required to terminate transparent mode. 

Using this command cancels all transparent mode 
terminators and delimiters defined by the DL command 
or a previous XL command. You can select multimes- 
sage transparent input mode by using the XL command 
in conjunction with the IN command and selecting 
IN=X, IN=XK, or IN=XP. 

This command does not apply to HASP and bisynchro- 
nous terminals. 

f~hese values are valid within the network. However, unless changed during installation, the maximum logical 
input line length in IAF (160 characters) limits you. 



You can t r ansmi t  i npu t  t o  an  a p p l i c a t i o n  i n  
normalized mode ( a l s o  c a l l e d  c h a r a c t e r  mode) o r  
t r a n s p a r e n t  mode ( a l s o  c a l l e d  b ina ry  mode). I n  
t r a n s p a r e n t  i n p u t  mode, t h e  network does  n o t  
conver t  any of your i npu t  bu t  sends  i t  d i r e c t l y  t o  
your a p p l i c a t i o n .  Cha rac t e r s  l i k e  LF and BS, which 
the  network normally s t r i p s  from t h e  inpu t  s t ream,  
become p a r t  of t h e  d a t a  s e n t  t o  your a p p l i c a t i o n .  
Appendix F d e s c r i b e s  how you d e l i m i t  and t r ansmi t  
i npu t  i n  t r a n s p a r e n t  mode ( r e f e r  t o  t h e  DL and XL 
commands). The d e f a u l t  i npu t  mode f o r  a l l  
suppor ted  t e rmina l  c l a s s e s  is  normalized mode, 
however. The remainder of t h i s  appendix d e s c r i b e s  
how t o  d e l i m i t  and t r ansmi t  t e rmina l  i n p u t  i n  
normalized mode under t h e  d e f a u l t  c o n d i t i o n s  of t h e  
v a r i o u s  t e rmina l  c l a s s e s .  (Appendix F a l s o  
d e s c r i b e s  how you can change t h e s e  d e f a u l t s . )  

END-OF-PHYSICAL LINE 
(LINE FEED) 

In terminal  c l a s s e s  1 through 8, you can t e rmina te  
a phys i ca l  l i n e  of input  w i t h  a l i n e  feed key. The 
network a l s o  t e rmina te s  a phys i ca l  l i n e  o f  ou tpu t  
whenever t he  page width  of a t e rmina l  i s  reached 
( r e f e r  t o  t h e  PW command i n  appendix F).  The 
network may respond t o  t h e  l i n e  feed key by 
advancing t h e  c u r s o r  o r  c a r r i a g e  t o  t h e  beginning 
of t he  next  l i n e  ( r e f e r  t o  t he  CP command i n  
appendix F).  

LOGICAL END-OF-LIN E 
(CARRIAGE RETIJRN) 

You t e rmina te  a l o g i c a l  l i n e  o f  i n p u t  w i th  a 
c a r r i a g e  r e t u r n  key. A l o g i c a l  l i n e  can c o n s i s t  of 
one o r  more phys i ca l  l i n e s  bu t  n o t  v i c e  ve r sa .  The 
network may respond t o  t h e  c a r r i a g e  r e t u r n  by 
advancing t h e  curso.r  o r  c a r r i a g e  t o  t h e  next  l i n e  
( r e f e r  t o  t h e  EL command i n  appendix F ) .  

MESSAGE TRANSMISSION 
You t r a n s m i t  your i n p u t  t o  t h e  network wi th  t h e  
message t r ansmis s ion  key. For non-blockmode 
d e v i c e s ,  t h e  message t r ansmis s ion  key is  t h e  
c a r r i a g e  r e t u r n  key. Hence, f o r  t h e s e  t e rmina l  
c l a s s e s ,  l o g i c a l  l i n e s  a r e  t r a n s m i t t e d  s e p a r a t e l y .  
When t h e  d e l i m i t e r  f o r  t h e  l o g i c a l  end-of-l ine and 
t r ansmis s ion  key arc? d i f f e r e n t  ( a s  w i t h  b lock  mode 
d e v i c e s ,  i nc lud ing  PSN and mode 4 t e r m i n a l s ) ,  t h e  
t e rmina l  s t o r e s  l o g i c a l  l i n e s  u n t i l  you p r e s s  t h e  
t r ansmis s ion  key. It then  sends  t h e  s i n g l e  
t r ansmis s ion  c o n s i s t i n g  of m u l t i p l e  l o g i c a l  l i n e s  
t o  t h e  network. The network sends  each l o g i c a l  
l i n e  s e p a r a t e l y  t o  your a p p l i c a t i o n .  

Table  G-1 show? t h e  keys used by t h e  v a r i o u s  
t e rmina l  c l a s s e s  t o  perform t h e  t h r e e  f u n c t i o n s  
j u s t  desc r ibed .  



TABLE G-1. DEFAULT MESSAGE DELIMITER AND TRANSMISSION KEYS 

I Function 

Physical End-of- 
Line (Line Feed) 

LINE FEED 

4 

ATTN 

NEW LINE 

LF 

LINE FEED 

LF 

varies7 t 
None 

None 

None 

None 

Varies t t 
None 

None 

None 

Logical End-of-Line 
(Carriage Return) 

RETURN 

RETURN I 
RETURN 

RETURN 

CR 

CARRIAGE RETURN 

RETURN 

Varies f t 
RETURN I 
RETURN 

NEW LINE 

NEW LINE 

Varies t t 
NEW LINE 

Message 
Transmission Key 

RETURN t 

C*RBIAGE RETURN I 

E'PX I 
E'PX I 
SEND I 

?If in block mode, refer to terminal documentation for terminal key equivalences. Tht3se listed are 
for character and line modes. 

tt~erminals operating under HASP protocol use different keys for this purpose. 



ACCESSING THE NETWORK 

This appendix d e s c r i b e s  how t o  connect your t e r -  
minal t o  t h e  network, t o  access  an  a p p l i c a t i o n  pro- 
gram, and t o  d isconnect  a terminal  from t h e  network. 
As used i n  t h i s  appendix,  t h e  term a p p l i c a t i o n  pro- 
gram r e f e r s  t o  Control  Data Corporat ion (CDC) pro- 
grams t h a t  provide s e r v i c e s  t o  t e rmina l  u se r s .  You 
can access  a p p l i c a t i o n  programs from the  fol lowing 
l i s t  t h a t  a r e  i n s t a l l e d  a t  your s i t e :  

Remote Batch F a c i l i t y  (RBF) 

I n t e r a c t i v e  F a c i l i t y  (IAF) 

Transact ion F a c i l i t y  (T@) 

Terminal V e r i f i c a t i o n  F a c i l i t y  (TVF) 

Network Va l ida t ion  F a c i l i t y  (NVF) 

Message Control  System (MCS) 

Other a p p l i c a t i o n  programs, w r i t t e n  a t  your s i t e ,  
a l s o  may be  a v a i l a b l e .  

For i l l u s t r a t i o n ,  t h i s  appendix uses  RBF t o  show how 
a t y p i c a l  a p p l i c a t i o n  program works wi th in  t h e  n e t -  
work. A l l  connect ion swi tching on a l o g  shorn is  
t r u e  f o r  RBF only .  

Before us ing t h i s  appendix,  review t h e  a p p l i c a b l e  
terminal  o p e r a t o r ' s  manual, which d e s c r i b e s  t h e  
procedures f o r  s t a r t i n g  your t e rmina l  and t h e  keys 
f o r  sending informat ion t o  the  h o s t  computer. 

Each suppor ted t e rmina l  has  a key t h e  network 
a s s o c i a t e s  wi th  message t ransmiss ion.  For example, 
t h i s  key can be l a b e l l e d  RETURN, ATTN, SEND, o r  CR. 
When you p r e s s  one of t h e s e  message t r ansmiss ion  
keys  on a t e rmina l ,  t h e  network c o n s i d e r s  t h a t  t o  
be t h e  end of the  message and sends  t h e  message t o  
the  hos t .  This appendix uses  t h e  c a r r i a g e  r e t u r n  
or  t he  boxed symbol t o  r e f e r  t o  a t y p i c a l  key 
t h a t  can be used t o  send messages from a t e rmina l  
t o  the  h o s t  or  t o  cause  a c a r r i a g e  r e t u r n .  

Many d i f f e r e n t  k inds  of t e rmina l s  a r e  a v a i l a b l e .  
Supported t e rmina l s  a r e  d ivided i n t o  two c a t e g o r i e s :  
asynchronous and synchronous. Terminals belonging 
t o  terminal  c l a s s e s  1-8 a r e  asynchronous and those  
belonging t o  t e rmina l  c l a s s e s  9-17 a r e  synchronous. 

I f  a terminal  has  only  an  inpu t  and a n  ou tpu t  dev ice  
t h a t  can be used f o r  two-way d i a l o g  wi th  t h e  ne t -  
work, t h e  terminal  i s  an  i n t e r a c t i v e  console.  I f  
t he  terminal  has  dev ices  t h a t  a r e  used f o r  e i t h e r  
input  o r  ou tpu t  on ly ,  t h e  t e rmina l  i s  a l s o  a ba tch  
terminal .  Some i n t e r a c t i v e  consoles  use a 
t e l e v i s i o n - l i k e  sc reen  o r  a typewr i t e r - l i ke  dev ice  
t o  convey informat ion.  All i n t e r a c t i v e  consoles  
have a keyboard f o r  e n t e r i n g  informat ion t o  t h e  
network. 

Figure  H-1 shows a console  wi th  a d i s p l a y  sc reen  and 
a keyboard. Figure  H-2 shows a console  wi th  a 
p r i n t e r .  

F igure  H - I .  I n t e r a c t i v e  Display Console 

Figure H-2. I n t e r a c t i v e  P r i n t e r  Console 

SETTING UP Y O U R  TERMINAL 

Before you go f u r t h e r ,  you should  know t h e  
fol lowing : 

The c h a r a c t e r i s t i c s  of t h e  t e rmina l  you a r e  
us ing 

How t h e  t e rmina l  i s  coupled t o  the  computer 

The phone number t h a t  corresponds  t o  t h e  c l a s s  
and l i n e  speed of the  t e rmina l  you a r e  us ing 

The family  name, u s e r  name, and password 

Your s i t e  a d m i n i s t r a t i o n  personnel  should be a b l e  
t o  g i v e  you t h i s  informat ion.  

Switch s e t t i n g s  a r e  important .  The swi tches  and 
t h e i r  s e t t i n g s  vary  from t e rmina l  t o  t e rmina l .  I f  
o t h e r  people have used your t e rmina l  t o  connect t o  
the  system, t h e  swi tches  should  be  s e t  c o r r e c t l y ;  
do no t  change them. Di rec t ions  f o r  s e t t i n g  t h e  
swi tches  may be posted near  your t e rmina l .  

Here is a procedure t o  fo l low when s e t t i n g  up your 
t e rmina l  : 

1. Turn on t h e  power swi tch.  



2. Load and i n i t i a l i z e  any software needed by your 
terminal. You w i l l  f ind de ta i led  information 
on t h i s  task i n  the Terminal In te r face  Guide. 

f o r  asynchronous te rmina ls ) .  The system may be 
ab le  t o  de tec t  automatical1.y the terminal 's  l i n e  
speed. --i 

7. Set the transmission mode switch to  e i t h e r  the 
3. Set the on-l ineloff- l ine switch t o  the posi t ion l i n e  o r  character  posi t ion.  

tha t  permits on-line communicat:ions. For J 
example, on a CDC 713, tu rn  off the LOCAL indi-  You a r e  now ready t o  connect your terminal t o  the 
ca tor  switch. On a Teletypewri ter ,  s e t  the system. 
LINE/OFF/LOCAL switch to  the LINE position. On 
a CDC 200 User Terminal d i s ~ l a v  kevboard. s e t  
the ATTENDEDIUNATTENDED switch ;o the ATTENDED 
posi t ion.  

CONNECTING YOUR TERMINAL 

4. Set the terminal 's duplex or echoplex switch to  
the correct  posi t ion (usual ly h a l f )  f o r  proper 
echoing by your terminal,  coupler ,  o r  modem. 
The Terminal In te r face  Guide describes how to 
enable and d i sab le  character  echoing with the  
network processing un i t  (NPU). For terminals 
connected to  a packet switching network (PSN), 
follow the access ins t ruc t ions  provided by the 
PSN. 

5. Set the terminal 's  par i ty  switch to  the proper 
posi t ion f o r  the terminal 's  c lass .  Values f o r  
each terminal c l a s s  a r e  given i n  the Terminal 
In te r face  Guide. (For terminals connected to a 
packet switching network (PSN) , follow PSN 
access ins t ruc t ions . )  

6. Set the l i n e  speed switch t o  a number t h a t  
matches one of those associated with the phone 
numbers you were given. If you a r e  not sure of 
the l i n e  speed you should use, set: the switch 
to  any posi t ion f o r  synchronous terminals 
(usual ly 30 characters  per second is  appropriate  

To begin communication, your terminal must be 
physical ly  connected t o  the network. Some ter-  
minals,  ca l led  hardwired, a r e  always connected. 
Other terminals ,  ca l led  dial-up, a r e  connected to 
the system using a telephone. I f  the re  i s  not a 
telephone near the terminal you a r e  using, you can 
assume i ts  hardwired, and you c.an sk ip  the remainder 
of t h i s  sec t ion ;  t h i s  sec t ion  appl ies  t o  dial-up 
terminals. 

A terminal t h a t  needs a telephone (dial-up) uses 
e i t h e r  an acoust ic  coupler (asynchronous terminals 
only) or a da ta  s e t  (asynchronous or  synchronous 
terminals) t o  l i n k  i t s e l f  t o  the NPU. 

An acoust ic  coupler can be b u i l t  in to  the terminal.  
Figure H-3 shows a terminal with a bu i l t - in  acous t ic  
coupler and gives d i r e c t i o n s  t c ~  connect the terminal 
t o  the network. 

An acoust ic  coupler can a l s o  be separate  from the 
terminal.  Figure H-4 shows an acous t ic  coupler 
separate  from a terminal and gives d i r e c t i o n s  t o  
connect the terminal t o  the network. 

1. Pick up receiver .  
2. Dial phone number. 
3. Wait for  high-pitched 

tone. 
4. Fit  receiver in to  

coup1 er . 

Figure H-3. Terminal With Built-in Acoustic Coupler 

1. Turn on coupler. 
2. Pick up receiver. 
3. Dial phone nunber. 
4. Wait for  high-pitched 

tone. 
5. Fit receiver  in to  

coupler. 

I 
Figure H-4. A Separate Acoustic C o ~ p l e r  



Afte r  you d i a l  t he  phone number, you e i t h e r  g e t  a 
high-pitched tone o r  an  ope ra to r  answers. I f  an  
ope ra to r  answers,  a s k  f o r  your t e rmina l  t o  be  con- 
nec ted ,  and wa i t  f o r  t he  high-pitched tone. I f  you 
g e t  a busy s i g n a l ,  wa i t  and r e d i a l  o r  t r y  ano the r  
number. 

A d a t a  s e t  can be b u i l t  i n t o  t h e  terminal .  F igure  
H-5 shows a terminal  w i th  a d a t a  s e t  b u i l t  i n  and 
g i v e s  d i r e c t i o n s  t o  connect t he  t e rmina l  t o  t h e  
network. 

A stand-alone d a t a  s e t  can have e i t h e r  a swi tch 
l abe led  TALK and DATA o r  i n d i v i d u a l  bu t tons  l a b e l e d  
TALK and DATA. Figure  H-6 shows a d a t a  s e t  w i th  
swi tches  and a d a t a  s e t  w i th  b u t t o n s ,  and g i v e s  
d i r e c t i o n s  t o  connect t h e  terminal  t o  t h e  network. 

An i n d i c a t o r  on the  terminal  (sometimes marked 
e i t h e r  DSR o r  Data Se t  Ready) u s u a l l y  l i g h t s  t o  l e t  
you know t h a t  t h e  terminal  i s  connected t o  t h e  ne t -  
work. Wait f o r  two seconds a f t e r  the  l i g h t  comes 
on before  e n t e r i n g  da ta .  

IDENTIFYING YOUR TERMINAL 
TO THE NETWORK 
Once you have e s t a b l i s h e d  phys ica l  connect ion t o  t h e  
NPU, you may need t o  i d e n t i f y  t h e  t e rmina l  t o  t h e  
network. Th i s  i d e n t i f i c a t i o n  procedure ,  c a l l e d  
au to - recogn i t ion ,  i s  no t  always needed. For 
example, i t  does  no t  apply  t o  PSN-connected t e r -  
minals .  Auto-recognition i s  necessary  i f  t h e  ne t -  

1. Pick up receiver.  
2. Push button, such as 

ORIG button on Teletype 
model 33 or 35. 

3. D i a l  phone nmber.  
4. Ua i t  for  high-pitched 

tone. 
5. Push button, such as 

ORIG button on Teletype 
model 33 or 35. 

6. Replace receiver.  

work must c o r r e c t l y  determine the  type ,  c h a r a c t e r  
code s e t ,  o r  l i n e  speed of t h e  t e rmina l .  The ne t -  
work can be conf igured s o  t h a t  t hese  t e rmina l  char- 
a c t e r i s t i c s  a r e  a u t o n ~ a t i c a l l y  recognized from t h e  
f i r s t  few e n t r i e s  you e n t e r .  

I f  your t e rmina l  does; n o t  d i s p l a y  any in fo rma t ion  
w i t h i n  a few seconds of phys ica l  connec t ion ,  you 
have one minute t o  e n t e r  one of s e v e r a l  i d e n t i f i -  
c a t i o n  procedures d i scussed  i n  t h e  next  s e c t i o n s .  
The v e r s i o n  you e n t e r  depends on the  t e rmina l  c l a s s .  
I f  you do no t  complete! t h e  i d e n t i f i c a t i o n  procedure 
w i t h i n  the  allowed t ime,  t h e  network d i sconnec t s  a 
d ia l -up t e rmina l .  Hang up t h e  phone and r e d i a l  t h e  
number i f  you a r e  us ing  a d i a l -up  t e rmina l .  You 
must r e s t a r t  the  procedure f o r  a hardwired t e rmina l .  

PROCEDURE K)R ASYIJCHRONOUS 
TERMINALS 

For an  asynchronous t e r m i n a l ,  which belongs  t o  t e r -  
minal c l a s s e s  1 through 8, use  t h i s  procedure: 

1. P res s  t h e  carriagse r e t u r n  key t o  i d e n t i f y  t h e  
l i n e  speed used by your t e rmina l .  The network 
sof tware  responds wi th  one l i n e  feed.  

2. Enter  a r i g h t  p a r e n t h e s i s  ( n o t  r equ i red  i f  t h e  
t e rmina l  i s  ASCII). 

3. P r e s s  the  c a r r i a g e  r e t u r n  key w i t h i n  one minute 
t o  i d e n t i f y  t h e  c h a r a c t e r  code s e t  used by t h e  
t e rmina l .  The network so f tware  responds wi th  
two l i n e  f eeds .  

Figure H-5. Data Set B u i l t  I n t o  the Terminal 

1. Pick up receiver.  
2. Set switch t o  TALK or 

push TALK button. 
3. D i a l  phone nunber. 
4. Uai t  for high-pitched 

tone. 
. 5 .  Set switch t o  DATA or 

push DATA button. 
6. Replace receiver.  Data set with switch Data set with buttons 

Figure H-6. Data Sets With Switches and Buttons 



PROCEDURE K)R HASP TERMINALS PROCEDURE H)R BISYNCHRONOUS 
TERMINALS 

HASP terminals belong e i t h e r  t o  terminal c l a s s  9 o r  
14. You do not need t o  iden t i fy  the terminal l i n e  
speed or  character  code s e t  f o r  HASP terminals. 
But you must en te r  a configuration statement t h a t  
descr ibes the terminal and the devices avat lable .  

You do not need t o  iden t i fy  the  l i n e  speed or  char- 
a c t e r  code s e t  f o r  bisynchrorlous terminals, which 

4 
belong t o  terminal c lasses  16 and 17. Enter a con- 
f igura t ion  statement t o  specify the type of t e r -  
minal and the devices ava i lab le  a t  it. The format of the configurat ion statement i s :  

The format of the conf igura t io~l  statement is: 

Blanks a r e  not allowed within the statement; a blank 
ends parameter processing. The parameters, which 
you may specify i n  any order ,  a r e  a s  follows: Blanks a r e  not allowed within  the statement; a blank 

ends parameter processing. The parameters, which 
you may specify i n  any order ,  a r e  a s  follows: ti i s  the terminal type ind ica tor :  

POST HASP post-print ( d e f a u l t ) ;  t h i s  i s  
terminal c l a s s  9 

t i  i s  the terminal type ind ica tor :  

2780 IBM 2780 (defau l t ) ;  t h i s  i s  t e r -  
minal c l a s s  16 PRE HASP pre-print;  t h i s  i s  terminal 

c l a s s  14 
3780 IBM 3780; t h i s  is  terminal c l a s s  17 

co is  the configurat ion ordinal :  
co is  the configurat ion ordinal :  

CO=xxx A decimal integer  from 1 t o  255 
( d e f a u l t = l )  CO=xxx A decimal in teger  from 1 t o  255 

(defau l t= l  ) 
Use the configurat ion ord ina l  (CO) t o  s e l e c t  one 
of several  terminal d e f i n i t i o n s  defined f o r  the 
l i n e  t h a t  descr ibes a par t i cu la r  combination of 
add i t iona l  c h a r a c t e r i s t i c s .  S i t e  administrat ion 
personnel can t e l l  you the  cor rec t  number t o  
use. 

Use the configuat ion ord ina l  (CO) t o  s e l e c t  one 
of several  terminal d e f i n i t i o n s  defined f o r  the 
l i n e  tha t  descr ibes a p a r t i c u l a r  combination of 
add i t iona l  c h a r a c t e r i s t i c s .  S i t e  personnel can 
t e l l  you the cor rec t  number t o  use. 

d t  i s  the batch device a v a i l a b i l i t y  ind ica tor :  
d t  is  the batch device a v a i l a b i l i t y  ind ica tor :  

d t l  i s  CR=x - card reader 
d t l  i s  CR 

d t 2  is LP=x - l i n e  p r in te r  
Card reader; assumed t o  e x i s t  i f  not 
specif ied d t 3  is  CP=y - card punch 

d t 4  is  PL=z - p l o t t e r  

where x ,  y ,  o r  z can be a l i s t  of numbers spec- 
i f i e d  by 

Line p r i n t e r ;  assumed t o  e x i s t  i f  not 
specif ied 

1/21 ... In  
or 

ALL - All numbers from 1 t o  7 Card punch; assumed not t o  e x i s t  i f  not 
spec i f ied  (y i s  not allowed f o r  2780; -, 
f o r  3780, y i s  e i t h e r  2 o r  3 t o  corre- 
spond t o  the component se lec t ion  char- 
a c t e r  DC2 or  DC3) 

The numbers you use must match the stream num- 
bers used for  the corresponding devices within 
the workstation. S i t e  administrat ion personnel 
should have t h i s  information i f  you do not know 
what numbers t o  use. 

PATHS TO A HOST y cannot equal z. If you do not specify CR=x, 
LP=x, or CP=y, 1 i s  assumed. You cannot omit 
PL=z i f  you have a p l o t t e r .  More than one path may be ava i lab le  t o  a host from 

a remote NPU. I f  one path fai . ls ,  you can s e l e c t  an 
a l t e r n a t e  route  from the remote NPU t o  the host a s  
shown i n  f igure  H-7. PROCEDURE K ) R  M O D E  4 TERMINALS 

Mode 4 terminals belong to terminal c lasses  10 
through 13 and 15. Automatic recognition i s  simple: 
press the ca r r iage  re tu rn  key within one minute of 
physical connection. 

Several Terminal In te r face  P~rogram (TIP) commands 
help you t o  s e l e c t  and use an a l t e r n a t e  path t o  the 
host.  TIP commands a r e  discussed i n  d e t a i l  i n  
appendix F of t h i s  book. 
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Figure H-7. A l t e r n a t e  Routing t o  Host 

SELECTING A HOST 

Yocr i n s t a l l a t i o n  personnel  can s e l e c t  a  pa th  t o  t h e  
host  when the  network i s  configured. You can s e l e c t  
o r  change a  s i t e -de f ined  path  t o  a  hos t  a f t e r  you 
connect your terminal  t o  the  network. 

Use t h i s  TIP command to  s e l e c t  o r  t o  ove r r ide  the  
NPU rou t ing  path t o  the  hos t :  

The hos t  node number ( 1  through 31) i s  i nd ica t ed  by 
nn . 
Any pa th  you s e l e c t  remains i n  e f f e c t  u n t i l  e i t h e r  
you change it o r  u n t i l  your terminal  is disconnected 
from the  NPU. I f  you omit t he  node number, your 
terminal  uses  the  path  the  NPU is  us ing t o  communi- 
c a t e  wi th  the  hos t .  This  i s  t h e  d e f a u l t .  

CONTROLLING THE DISPLAY OF HOST 
PATHS 

You can a l s o  t u r n  on and o f f  t he  automat ic  d i s -  
p laying of the  Host A v a i l a b i l i t y  Display (HAD) o r  
r eques t  t he  d i s p l a y  wi th  t h i s  TIP command: 

As shown i n  f i g u r e  H-8, t he  Host A v a i l a b i l i t y  Dis- 
play l i s t s  a l l  pa ths  your terminal  can c u r r e n t l y  use 
t o  ga in  access  t o  the  hos t .  I n i t i a l l y  t h e  d i s p l a y  
mode is  N (no ) ,  which means t h a t  you r e c e i v e  only  
two l i n e s  a t  your terminal  (use r  s t a t u s  message and 
the  a c t i o n  message) when e i t h e r  you i n i t i a l l y  con- 
nec t  t o  the  NPU o r  logout  from the  host  i n s t ead  of 
the  f u l l  d i sp lay .  Af t e r  you have en te red  HD=Y o r  
H D ,  the  f u l l  d i s p l a y  i s  i ssued when e i t h e r  you f i r s t  

connect t o  an  NPU o r  logout  from the  hos t .  The 
d i s p l a y  a l s o  i s  i s sued  i n  response t o  the  HD=Y o r  
t o  the  HD command. 

CONNECTING TO THE SELECTED HOST 

A f t e r  you r ece ive  a  HAD d i s p l a y  and s e l e c t  a  pa th  
t o  t h e  h o s t ,  you can aslc t o  be connected t o  t h e  h o s t  
by e n t e r i n g  a  type-in t h a t  c o n s i s t s  of any inpu t  
o t h e r  than a  TIP command. I f  t he  type-in is  no t  an  
empty l i n e ,  any c h a r a c t e r s  you e n t e r  a r e  d i sca rded .  

I f  your type-in i s  r e j e c t e d ,  you a r e  n o t i f i e d .  I f  
you s e l e c t  ano the r  host  path  you must e n t e r  ano the r  
type-in t o  accomplish a  connect ion.  

Your s i t e  personnel  may have conf igured your t e r -  
minal so t h a t  i t  i s  auto-connected wi th  t h e  host .  
The NPU con t inues  t o  atltempt connect ion i n d e f i n i t e l y  
u n t i l  t h e  connect ion is; completed. Then t h e  au to -  
connect ion is f o r g o t t e n  u n t i l  e i t h e r  you l o g  out o r  
phys ica l ly  d isconnect  your t e rmina l  o r  u n t i l  s i t e  
personnel  a r e  fo rced  t o  r econf igu re  the  network. 

ENDING A HOST CONNECTION 

You normally end a  connect ion wi th  a  h o s t  by us ing 
a  command t o  d isconnect  you from an  a p p l i c a t i o n  o r  
a  command t o  l o g  ou t  of t h e  hos t .  Events might make 
i t  impossible  f o r  you t o  do e i t h e r .  When t h i s  
happens, you can end your t e rmina l ' s  connect ion t o  
the  hos t  by e n t e r i n g  th.is  TIP command: 

The network responds t o  your TM command wi th  a  new 
Host A v a i l a b l i t y  Disp1a.y. You may need t o  use the  
TM command i f  your a p p l i c a t i o n  program does no t  
respond. 

IDENTIFYING YOUR TERMINAL 
TO THE HOST 
The procedure that i d e n . t i f i e s  you and your terminal  
t o  t h e  hos t  system i s  c a l l e d  log in .  Figure  H-9 
shows a  sample l o g i n  from an  asynchronous t e rmina l .  
In  t h e  example, t h e  t e rmina l  has  been conf igured by 
s i t e  personnel  f o r  au tcma t i c  connect ion t o  the  IAF 
a p p l i c a t i o n  program. Everything you would t y p i c a l l y  
e n t e r  i s  shown i n  lowercase.  

Wait two seconds a f t e r  t h e  l i g h t  comes on t h a t  
i n d i c a t e s  your terminal  i s  connected t o  t h e  network. 
Then p r e s s  the  c a r r i a g e  r e t u r n  twice ,  us ing t h e  
ASCII d e f a u l t ,  which a l lows  f o r  a  r i g h t  pa ren thes i s  
followed by a  c a r r i a g e  r e t u r n .  T h e r e a f t e r ,  p r e s s  
t h e  c a r r i a g e  r e t u r n  once a f t e r  each e n t r y .  The 
system responds t o  each c a r r i a g e  r e t u r n  wi th  one 
blank l i n e .  

You must s p e l l  every  e n t r y  c o r r e c t l y .  If  you make 
a  mis t ake ,  such a s  typing t h e  l e t t e r  0 f o r  t he  
numeral 0 ,  you w i l l  r ece ive  an  e r r o r  message. Try 
aga in .  General ly ,  you a r e  allowed a s  many chances 
a s  necessary  t o  make a  c o r r e c t  e n t r y .  However, i f  
you f a i l  t o  l o g i n  succe!;sfully a f t e r  four  success ive  
a t t e m p t s ,  your t e rmina l  i s  au tomat i ca l ly  discon- 
nected from the  hos t .  I f  t h i s  happens,  check t h e  
user  name, s p e l l i n g ,  and procedures used. Try 
again .  



Figure H-8. Host A v a i l a b i l i t y  Display 

user s tatus message CONTROL CHARACTER = c t  

HOST NODE SELECTED/ STATUS 
CONNECTED 

host1 nodel .condi t i o n l  s ta tus1 
host2 node2 condi t ion2 s t  a t  us2 

hostn nod en condi t ionn s tatusn 

ac t ion  message 

user s ta tus  Status o f  a given host, which can be 
message one o f  the  fo l low ing :  You a lso  see: 

HOST CONNECTED You are connected a c t i o n  
t o  t h e  host message d o r  e 

NO HOST SELECTED Host i s  a c t i o n  
avai lable; you message b 
have not  se lected 
a host  

NO HOST AVAILABLE No hosts are a c t i o n  
avai 1 able message a 

HOST UNAVAILABLE You have se lected a c t i o n  
a host  t h a t  i s  message a 
not  up 

HOST BUSY Connection a c t i o n  
r e j e c t e d  by host  message a 

HOST DISCONNECTED Connection t o  a c t i o n  
host termi nated message c o r  e 

HOST AVAILABLE You have se lected ac t ion  
host  t h a t  i s  up message c 

NO HOST CONNECTED You are no t  connected ac t ion  
t o  a host message c 

c t  Network c o n t r o l  character c u r r e n t l y  def ined f o r  your terminal .  

host  i The 1- t o  7-character name o f  a host  computer; i f  the network 
on ly  has one host, t h i s  can be blank. 

node i The host node number used i n  s e l e c t i n g  a path through t h e  net- 
w o r k ; l  nodei 31. 

condi t i o n i  S = selected, not  connected 
C = connected, no t  selected 
SC = selected and connected 
SA = selected, a t tempt ing connection 

s t a t u s i  E i t h e r  AVAILABLE o r  NOT AVAILABLE; a host  i s  on ly  ava i lab le  when 
i t  i s  connected t o  the  network. 

ac t ion  Act ion t o  take i n  response t o  a user s ta tus  message, 
mess age which can be one o f  the fo l low ing :  

Act ion message a: ENTER c t  HD TO SEE HOST STATUS 
Ac t ion  message b: ENTER c t  HN=nn TO SELECT HOST 
Act ion message c: ENTER INPUT TO CONNECT TO HOST 
Act ion message d: READY FOR INPUT 
Act ion message e: TERMINAL DISABLED BY NOP 

A 



Terminal Sess ion Comnellts 

82/12/28. 15.23.58. TERM201 
CDC Network Operat ing System 
FAMILY : systema 
USER NAME: r ls4525 
PASSWORD: 
?waM 

JSN: ABXR, NAMIAF 

READY 

Press the 
car r iage  
r e t u r n  tw ice  . 

Date, time, and terminal  nane 
NOS 2 I d e n t i f y i n g  i n s t i l l  l a t i o n  header 

Response t o  the  riystem prompts. 

Type the  passwortl 
PASS123 over t h e  
b l  acked-out 
characters. 

Figure  H-9. Sample Login 

STANDARD LOGIN 

Login begins  when the  system d i s p l a y s  t h r e e  l i n e s .  
The f i r s t  l i n e  con ta ins  t h e  d a t e ,  t ime,  and t e r -  
minal  name : 

The second l i n e  i s  t h e  i d e n t i f y i n g  header of your 
computer c e n t e r :  

CDC NETWORK OPERATING SYSTEM NOS 2 

The t h i r d  l i n e  i s  a prompt: 

FAMILY: 

Enter  t he  1- t o  7-character  name of t h e  s t o r a g e  
device  t h a t  con ta ins  your permanent f i l e s  and p res s  
the  c a r r i a g e  r e t u r n .  I f  you a r e  us ing  a family  name 
supp l i ed  by the  system ( a  d e f a u l t  name), j u s t  p re s s  
the  c a r r i a g e  r e t u r n  a f t e r  t h e  FAMILY prompt appears .  

The next  prompt a s k s  f o r  your use r  name: 

USER NAME: 

En te r  t he  use r  name you were given.  The u s e r  name, 
which can con tb in  any combination of d i g i t s ,  
l e t t e r s ,  and a s t e r i s k s ,  i d e n t i f i e s  you a s  the  t e r -  
minal  ope ra to r .  

The next  system prompt is :  

PASSWORD: 
o r  

PASSWORD: 
xzzxmm? 

As shown i n  the  second password prompt, some t e r -  
mina l s ,  t o  p rese rve  password sec recy ,  o v e r p r i n t  
s e v e r a l  c h a r a c t e r s  on a l i n e  and a s k  you t o  type 
your password on t h a t  l i n e .  Af t e r  c r e a t i n g  t h i s  row 

of  ove r s t ruck  c h a r a c t e r s ,  t he  c u r s o r  moves back t o  
t h e  f i r s t  c h a r a c t e r .  Enter  t h e  4- t o  7-character  
password c u r r e n t l y  a ~ ~ s o c i a t e d  wi th  your use r  name. 
I f  t h e  network i s  echoing a l l  i npu t  back t o  the  
t e rmina l ,  t h e  network does  no t  echo c h a r a c t e r s  whi le  
you a r e  e n t e r i n g  your password. 

I f  t he  family  name, u s e r  name, and password a r e  
a c c e p t a b l e ,  t h e  nex t  prompt i s  : 

termname - APPLICPXION: 

The termname v a r i a b l e  on t h i s  l i n e  is  t h e  same t e r -  
minal name a s  t h e  one on t h e  f i r s t  l i n e  of  your 
l o g i n  i n  sequence. Ehter  t h e  name of t h e  network 
a p p l i c a t i o n  program you want your t e rmina l  t o  be 
connected t o ;  f o r  e~cample, IAF ( t h e  I n t e r a c t i v e  
F a c i l i t y ) .  I f  your t e rmina l  i s  au tomat i ca l ly  
logged i n t o  IAF, you (do no t  r ece ive  the  APPLICATION 
prompt. 

The a p p l i c a t i o n  program you asked t o  be connected 
t o  may p r i n t  a n  i d e n t i f i c a t i o n  l i n e .  Login is  
complete.  

ABBREVIATED LOGIN 

You can shor t en  the  s t anda rd  l o g i n  procedure by 
e n t e r i n g  a l l  of t h e  h g i n  informat ion a t  once. For 
example, i n  response  to t h e  FAMILY prompt, you can 
e n t e r  t he  fo l lowing informat ion on t h e  same l i n e :  

FAMILY: 
familyname ,username ,password , a p p l i c a t i o n  a 

Separa t e  a l l  e n t r i e s  wi th  a comma. The e n t r i e s  a r e  
order-dependent. Use a comma t o  i n d i c a t e  any 
d e f a u l t  o r  unused e n t r i e s .  You w i l l  not  r ece ive  
subsequent prompts i f  you use t h i s  abbrev ia t ed  log- 
i n  procedure and the  system cannot do anything t o  
keep your password s e c r e t .  



Here is  an  example. To log  i n  and connect t o  t h e  
Remote Batch F a c i l i t y  a p p l i c a t i o n  program RBF wi th  
a family name of systema, a use r  name of r l s4525,  
and a password of PASS123, e n t e r :  

To use t h e  d e f a u l t  family name, e n t e r :  

You a l s o  can supply combined e n t r i e s  i n  response t o  
t h e  USER NAME and PASSWORD prompts. Although you 
do not  need t o  complete the  remaining sequence on 
the  same l i n e ,  you must e n t e r  the  informat ion i n  t h e  
c o r r e c t  order :  family  name, u s e r  name, password, 
and a p p l i c a t i o n .  For example: 

FAMILY: systema 
USER NAME: r l s4525,pass123 
termname - APPLICATION: i a f  

AUTOMATIC LOGIN 

A standard system prompts you f o r  the  family  name, 
u s e r  name, password, and a p p l i c a t i o n .  Your com- 
pu te r  c e n t e r  may e l e c t  t o  p reass ign  family  name, 
use r  name, o r  a p p l i c a t i o n  t o  any given console.  Or, 
your c e n t e r  may permit you access  only t o  one ap- 
p l i c a t i o n  through the  NOS v a l i d a t i o n  f i l e .  I f  s o ,  
you may no t  s ee  a l l  t h e  l o g i n  prompts a t  your t e r -  
minal and an a p p l i c a t i o n  program, such a s  RBF, may 
be connected au tomat i ca l ly .  

I f  you must e n t e r  t he  use r  name manually from t h e  
t e rmina l ,  you a l s o  must e n t e r  t he  password. 

Types of Family Names and User Names 

An automat ic  l o g i n  (p reass igned)  family  name o r  use r  
name can be e i t h e r  mandatory o r  d e f a u l t .  I f  manda- 
to ry  va lues  a r e  p reass igned ,  you w i l l  no t  r e c e i v e  a 
prompt and w i l l  no t  be a b l e  t o  use any o t h e r  value .  
I f  a d e f a u l t  va lue  i s  preass igned,  you have a cho ice  
of a c t i o n s :  e i t h e r  e n t e r  a n  empty l i n e  a s  a re- 
sponse t o  the  system prompt i f  you want e i t h e r  t h e  
d e f a u l t  family o r  u se r  name t o  apply ,  o r  respond t o  
the  prompt wi th  ano the r  value .  

Enter  a va lue  of 0 ( z e r o )  t o  ove r r ide  a preass igned 
d e f a u l t  family  name wi th  the  system d e f a u l t  family  
name. 

Types of Applications 

A preass igned automat ic  l o g i n  a p p l i c a t i o n  may be 
e i t h e r  mandatory o r  primary f o r  t he  t e rmina l  o r  
mandatory f o r  the  user .  I f  e i t h e r  you o r  your t e r -  
minal has  a preass igned mandatory a p p l i c a t i o n ,  you 
w i l l  be au tomat i ca l ly  connected t o  t h a t  a p p l i c a t i o n  
and you w i l l  not  be a b l e  t o  use any o t h e r  appl ica-  
t i o n .  

To o v e r r i d e  a primary automat ic  l o g i n  a p p l i c a t i o n  
on the  f i r s t  a t tempt  t o  s e l e c t  an  a p p l i c a t i o n ,  e n t e r  
a d i f f e r e n t  a p p l i c a t i o n  i n  an  abbrev ia t ed  l o g i n  in -  
put fo l lowing an e a r l i e r  prcmpt. You w i l l  be 
prompted on subsequent a t t empts  to  s e l e c t  an  a p p l i -  
c a t i o n ,  such a s  when you a r e  swi tching a p p l i c a t i o n s .  

When you a r e  prompted t o  e n t e r  an  a p p l i c a t i o n  name 
and you want t o  be connected t o  your primary a p p l i -  J 
c a t i o n ,  you may e n t e r  an  empty l i n e  a s  a response.  

LOGIN DIAGNOSTICS 
You w i l l  r ece ive  d i a g n o s t i c  mtssages  i f  your l o g i n  
was unsuccessful .  The fol lowing s e c t i o n  d e s c r i b e s  
t h e s e  messages and your respons.es t o  them. 

I f  you supply a user/password combination t h a t  is  
overr idden by a mandatory s p e c i f i c a t i o n ,  t h i s  mes- 
sage is  d i sp layed :  

VOLUNTEERED USER/PASSWORD IGNORED. 

I f  you o f f e r  an  a p p l i c a t i o n  name t h a t  is  ove r r idden  
by a preass igned mandatory app . l i ca t ion ,  t h e  follow- 
ing  message i s  d i sp layed :  

VOLUNTEERED APPLICATION IGNORED. 

UNACCEPTED LOGIN INFORMATION 

You w i l l  r ece ive  the  fo l lowing message i f  you e n t e r  
an  unacceptable  family  name, u s e r  name, o r  password: 

IMPROPER LOGIN, TRY AGAIN. 
FAMILY: 

o r  
IMPROPER LOGIN, TRY AGAIN. 
USER NAME: 

i f  a mandatory f ami ly  name i s  preass igned by your 
i n s t a l l a t i o n .  

Reenter a l l  needed l o g i n  in fo rma t ion ,  beginning wi th  
the  requested parameter,  r e g a r d l e s s  of  when the  
e r r o r  occurred. 

TOO MANY LOGIN ATTEMPTS 

I f  you make more than fou r  unsuccessful  a t t empts  t o  
e n t e r  family  name, u s e r  name, and password, t he  
fo l lowing message i s  d i sp layed :  

USER RETRY LIMIT. 

Your terminal  is disconnected from t h e  hos t .  

ERROR REQUIRES INTERVENTION 

I f  your i n s t a l l a t i o n  makes an  e r r o r  i n  prepar ing 
your system, one of these  messages i s  d i sp layed  a t  
your terminal  : 

USER ACCESS NOT POSSIBLE - CONTACT 
NETWORK ADMIN. 

o r  
IDGIN NOT POSSIBLE - CONTACT NETWORK 
ADMIN. 

You w i l l  be d isconnected from t h e  hos t .  ksk your 
s i t e  personnel  t o  remedy t h e  p:coblem be fo re  you t r y  
t o  access  t h e  system aga in  from t h e  same terminal .  



UNAVAILABLE APPLICATION PROGRAM 

I f  a mandatory a p p l i c a t i o n  program i s  no t  running 
i n  t h e  h o s t ,  you w i l l  be logged out .  I f  you 
requested an a p p l i c a t i o n  program t h a t  cannot be  
connected t o  your terminal  because t h e  a p p l i c a t i o n  
i s  not  running i n  the  h o s t ,  you w i l l  r e c e i v e  t h i s  
message : 

APPLICATION NOT PRESENT. 
termname - APPLICATION: 

The terminal  name i s  i nd ica t ed  by termname. E i t h e r  
e n t e r  t he  name of another  a p p l i c a t i o n  program o r  
log ou t .  

CONCURRENT CONNECTION TO SAME 
APPLICATION 

Sometimes a system i s  configured so that only  one 
t e rmina l  w i th  a g iven  user  name can be  logged i n t o  
the  same a p p l i c a t i o n  program. Although you cor- 
r e c t l y  log  i n ,  your r eques t  f o r  connect ion t o  a 
p a r t i c u l a r  a p p l i c a t i o n  w i l l  be  denied i f  t h e  same 
a p p l i c a t i o n  program is  being used by someone e l s e  
who i s  logged i n  wi th  the  same family  name and u s e r  
index. You a l s o  w i l l  be denied a connect ion i f  t h e  
a p p l i c a t i o n  i s  a l r eady  connected t o  t h e  maximum 
number of  t e rmina l s  i t  can suppor t .  In  e i t h e r  c a s e ,  
you w i l l  r ece ive  t h i s  message a t  your t e rmina l :  

APPLICATION BUSY, TRY AGAIN LATER. 
termname - APPLICATION 

The terminal  name i s  s p e c i f i e d  by termname. 
Although you must wa i t  u n t i l  a c u r r e n t  u se r  has 
f i n i s h e d  before  you can connect t o  the  same a p p l i -  
c a t i o n  program, you can r eques t  connect ion t o  
ano the r  a p p l i c a t i o n  program. 

UNKNOWN OR UNAVAILABLE APPLICATION 

You w i l l  r ece ive  t h e  fo l lowing message i f  t h e  ap- 
p l i c a t i o n  name you en te red  i n  response  t o  t h e  
APPLICATION prompt i s  no t  v a l i d  o r  i f  t h e  app l i ca -  
t i o n  is  not  a v a i l a b l e  t o  t h e  u s e r  name you gave 
dur ing l o g i n :  

ILLEGAL APPLI:ATION, TRY AGAIN. 
termname - APPLICATION: 

The terminal  name i s  i nd ica t ed  by termname. 

TOO MANY INVALID APPLICATION NAMES 

Afte r  you have, made fou r  unsuccessful  a t t empts  t o  
e n t e r  an  a p p l i c a t i o n  name, t h i s  message appea r s  a t  
your terminal  : 

APPLIC4TION RETRY LIMIT. 

Your terminal  w i l l  be  d isconnected from t h e  hos t .  

EXCESSIVE RESPONSE TIME 

You must e n t e r  a response t o  any l o g i n  prompt with- 
i n  two minutes.  I f  you t ake  too long t o  respond t o  
a prompt, t h i s  message i s  d i sp layed  a t  your t e r -  
minal  : 

TIMEOUT. 

Your terminal  i s  then disconnected from the  h o s t .  

HOST DISCONNECT ION 

J u s t  be fo re  your t e rmina l  is  disconnected from t h e  
h o s t ,  one of two messages i s  d i sp layed  a t  your t e r -  
minal  : 

LOGIN TERMINATED. 
o r  

LOGGED OUT. 

depending on what caused the  d i sconnec t ion .  

SWITCHING TO A DIFFERENT 
APPLICATION 
Sometimes you can t r a n s f e r  your t e rmina l ' s  connec- 
t i o n  from the  c u r r e n t  a p p l i c a t i o n  program t o  ano the r  
a p p l i c a t i o n  by enteri .ng a swi tch command recognized 
by t h e  c u r r e n t  a p p l i c a t i o n .  For example, i f  your 
t e rmina l  is  connected t o  RBF, you can g a i n  access  
t o  IAF by e n t e r i n g  the  IAF command. O r ,  you can 
swi t ch  console  connect ion from RBF t o  an  app l i ca -  
t i o n  program o t h e r  than IAF by e n t e r i n g  t h e  END 
command. You may r e c e i v e  a prompt f o r  a new a p p l i -  
c a t i o n  name i f  you d id  no t  s p e c i f y  t h e  nex t  a p p l i -  
c a t i o n  name on t h e  swi t ch  command. Do n o t  e n t e r  any 
more inpu t  u n t i l  t he  a p p l i c a t i o n  acknowledges i t  has  
processed your swi t ch  command. Otherwise,  you may 
l o s e  typed-ahead inpu t .  

A f t e r  d i sconnec t ing  from the  i n i t i a l  a p p l i c a t i o n  
program, t h e  system i n d i c a t e s  t h a t  a connect ion 
swi t ch  is  i n  progress  by i s s u i n g  t h i s  message: 

a p p l i c a t i o n  name - CONNECT TIME hh .m.s s .  

The a p p l i c a t i o n  program t h a t  was j u s t  d isconnected 
i s  ind ica t ed  by a p p l i c a t i o n  name and the  time t h a t  
t he  a p p l i c a t i o n  program was connected t o  the  ne t -  
work is  ind ica t ed  by hh.mm.ss. 

A f t e r  t h i s  message, you may r e c e i v e  ano the r  prompt 
f o r  an  a p p l i c a t i o n  program name: 

termname - APPLICATION : 

u n l e s s  t h e  terminal  i s  pe rmi t t ed  access  t o  on ly  one 
a p p l i c a t i o n  program. I f  s o ,  you a r e  d isconnected 
from the  hos t .  

I f  you e n t e r  t h e  name of ano the r  a p p l i c a t i o n  pro- 
gram i n  response t o  the  APPLICATION prompt, you a r e  
connected t o  t h a t  a p p l i c a t i o n  program. I f  you e n t e r  
an  i n v a l i d  a p p l i c a t i o n  name, t h e  fo l lowing message 
appears  : 

ILLEGAL APPLICATION, TRY AGAIN. 
termname - APPLICATION: 

The terminal  name i s  i n d i c a t e d  by termname. 



DISCONNECTING FROM THE 
NETWORK 
Three s t e p s  always occur when you disconnect  from 
the network. F i r s t ,  you must end the  sess ion  with  
the  app l i ca t ion .  Second, you must log out from the  
host.  Third,  you must disconnect from the  network 
software. 

DISCONNECTING FROM AN APPLICATION 

End the sess ion  with  an app l i ca t ion  program by 
en te r ing  a disconnect ion command recognized by t h a t  
program, such a s  END. Do no t  e n t e r  any more input  
u n t i l  you receive a message acknowledging t h a t  your 
command has been processed. Otherwise, you may l o s e  
your input .  

You w i l l  then rece ive  an APPLICATION prompt. 

You can end the  connection t o  RBF and the  hos t  by 
en te r ing  e i t h e r  the  LOGOUT o r  LOGOFF command. If  
you do, you w i l l  not  receive an APPLICATION prompt. 

LOGGING OUT AND DISCONNECTING 
FROM THE HOST 

When you respond t o  the  APPLICATION prompt with t h e  
command : 

BYE (CRI 
or  

LOGOUT fg 
you receive t h i s  message a t  your terminal :  

LOGGED OUT. 

LOGGING OUT WITHOUT DISCONNECTING 
FROM THE HOST 

I f  you respond t o  the  APPLICATION prompt with  t h e  
command : 

HELLO lCRl 
or  

LOGIN 

the  terminal  is logged out  and d i sassoc ia ted  from 
your user  name. Login r e s t a r t s .  This  allows you 
t o  log out without disconnect ing your terminal so 
t h a t  another person can use your terminal.  

RECONNECTING OR DISCONNECTING FROM 
THE NETWORK 

After  your terminal i s  logged out  from the hos t ,  
t h i s  message is  p r in ted :  

HOST DISCONNECTED. 

and followed by the suggested a c t i o n  message: 

ENTER INPUT TO CONNECT TO HOST 

You can then at tempt  another  connection t o  the  host  
by sending any input  you want. The NPU timesout and 
physical ly  disconnects  dial-up devices  i f  you do not 
attempt connection wi th in  two minutes. 

Once a dial-up terminal  is disconnected,  you can 
reconnect i t  only by red ia l ing .  The system logoff  J 
procedure does no t  disconnect  a hardwired terminal  
from the  network. 

J 

CONNECTION FAILURES AND 
COMMUNICATION INTERRUPTIONS 
Some of the  problems t h a t  can occur whi le  your t e r -  
minal i s  connected t o  the  network may cause your 
a p p l i c a t i o n  program t o  f a i l ,  your terminal  t o  be 
disconnected,  o r  may end your t e rmina l ' s  connection 
t o  the host .  

APPLICATION PROGRAM FAILURES 

I f  an a p p l i c a t i o n  program f a i l s  a f t e r  your terminal 
is  connected, t h i s  message is  d.isplayed: 

APPLICATION FAILED. 
a p p l i c a t i o n  name CONNECT TIME hh.mm.ss. 
termname - APPLICATION: 

The l eng th  of t ime your terminal  was connected t o  
the  a p p l i c a t i o n  program is  spec i f i ed  by hh.mm.ss; 
a p p l i c a t i o n  name i s  the  name of t h e  a p p l i c a t i o n  
program; and termname represen t s  the  terminal  name 
the network uses  t o  i d e n t i f y  t h e  terminal  t h a t  is  
connected t o  t h e  host.  You e i t h e r  may s e l e c t  
another  a p p l i c a t i o n  o r  l o g  out .  

INTERRUPTED COMMUNICATIOIUS 

Although you success fu l ly  gained access  t o  a net- 
work a p p l i c a t i o n  program, even t s  can sometimes in- 
t e r r u p t  t h a t  access.  These i n t e r r u p t i o n s  f a l l  i n t o  
th ree  ca tegor ies :  

Dialog i n t e r r u p t i o n s  t h a t  convey admin i s t ra t ive  
information 

Temporary suspensions i n  communication 

Communication f a i l u r e s  t h a t  a r e  not  immediately 
recoverable  

Administrative Interruptions 

Administrative i n t e r r u p t i o n s  eiither occur when com- 
munication between the  network opera to r  and the 
terminal  i s  necessary,  o r  when t h e  a p p l i c a t i o n  pro- 
gram you a r e  using d e t e c t s  an event t h a t  causes i t  
t o  end communication with  your terminal .  You might 
be aware of the  f i r s t  type of i n t e r r u p t i o n  because 
the  network opera to r  (NOP) may need t o  communicate 
wi th  you. Depending on the  a p p l i c a t i o n  program 
involved, t h e  second type of i n t e r r u p t i o n  can occur 
without your knowledge, except: f o r  the  subsequent 
APPLICATION prompt. 

Communicating With the  Network Operator 

The network operator  can send .any des i red  t e x t  mes- 
sage t o  a terminal .  Any message from the  network 
operator  t o  your terminal  has  t h i s  format: 

FROM NOP . . . message t e x t  



You may see such messages a t  any time a new l i n e  of 
output i s  poss ib le  a t  your terminal .  For example, 
the  network operator  might want t o  inform a l l  con- 
nected terminals  t h a t  communication i s  going t o  be 
suspended i n t e n t i o n a l l y  with  t h i s  message: 

FROM NOP . . . SHUTDOWN I N  5 M I N  

You e i t h e r  can respond t o  such messages, o r  commu- 
n i c a t e  with the  network operator  by en te r ing  a l i n e  
with t h i s  format: 

<ct)MS=message t e x t  a 
The message t e x t  must not  exceed 50 graphic  char- 
a c t e r s .  However, because the  network opera to r  can 
be located e i t h e r  a t  a terminal  t h a t  does n o t  sup- 
por t  many s p e c i a l  c h a r a c t e r s ,  i t  i s  advisable  t o  
avoid charac te r s  not  i n  the  ASCII 63-character 
subset  described i n  appendix A. 

You can a l s o  begin d ia log  with  the  network operator .  
For example, i f  you need t o  use a remote batch 
p r i n t e r  t h a t  has been l o g i c a l l y  d i sab led ,  t h e  en t ry :  

causes the  message PLEASE ENABIE LPrM4C555 t o  appear 
a t  the  network opera to r ' s  terminal ,  pref ixed by t h e  
terminal name of your terminal.  The X charac te r  is  
the d e f a u l t  network c o n t r o l  charac te r  f o r  synchro- 
nous terminals.  

Timing Out and Shut t ing Down 

An app l i ca t ion  program is  informed of two events  
t h a t  you might want t o  t ake  a c t i o n  on: 

Long per iods  of terminal  i n a c t i v i t y  

Pending network shutdown 

The network sof tware  informs a n  a p p l i c a t i o n  i f  more 
than 10 minutes have elapsed without any communica- 
t i o n  between your terminal and t h e  app l i ca t ion .  An 
app l i ca t ion  program can ignore t h i s  time i n t e r v a l ,  
s o l i c i t  continued d ia log  from you, o r  disconnect  
from your terminal wi th  o r  without t e l l i n g  you. The 
e f f e c t  of terminal  i n a c t i v i t y  depends on t h e  app l i -  
ca t ion  program the terminal i s  c u r r e n t l y  connected 
to .  

When shutdown of the  network is  pending, the  net-  
work opera to r  can e n t e r  a command t h a t  informs a l l  
executing a p p l i c a t i o n  programs of the  pending event.  
Your app l i ca t ion  program might take a c t i o n s  t h a t  
e i t h e r  r e s u l t  i n  connection terminat ion o r  app l i ca -  
t i o n  f a i l u r e .  It a l s o  might send you a message t o  
warn you of t h e  event.  

If  you rece ive  a message from an a p p l i c a t i o n  program 
ind ica t ing  t h a t  shutdown is  pending, you should take 
s t e p s  immediately t o  save a l l  da ta  o r  f i l e s  you a r e  
c u r r e n t l y  using. Then end connection with  both the  
app l i ca t ion  program and the  host  a s  soon a s  
possible .  

Suspensions of Communication 

Sometimes, message t r a f f i c  i n  the  network i s  so  
heavy that a l l  s t o r a g e  is temporar i ly  used up. 
Also, a host may be too busy t o  accept  da ta .  During 
these  times, t h e  network software t akes  s t e p s  t h a t  
temporar i ly  s t o p  inpu t  u n t i l  enough output  has  
occurred t o  f r e e  a d d i t i o n a l  s to rage .  

Although s to rage  may be low, sometimes the  network 
cannot prevent you from en te r ing  da ta .  Therefore ,  
the  network d i s c a r d s  each message from your t e r -  
minal and sends t h i s  message t o  your terminal :  

WAIT . . 
When the following message appears ,  you may r e e n t e r  
any information t h a t  was previously  discarded:  

REPEAT . . 
I f  your terminal  t r ansmi t s  more than one message a t  
a t ime, you must determine which informat ion you 
need t o  reen te r .  The a p p l i c a t i o n  program might have 
co~maands t h a t  can h e l p  you determine which messages 
it received. 

Communication Failures 

These messages inform you that t h e  NPU has  l o s t  
c ~ u n i c a t i o n  with  the  hos t  sof tware;  the  user  
s t a t u s  message: 

HOST DISCONNECTED. 

followed by t h e  prcmpting a c t i o n  message: 

ENTER INPUT TO CONNECT TO HOST 

I f  communication is  l o s t  f o r  more than two minutes,  
dial-up terminals  a r e  disconnected from the network. 

If  communication between the NPU and the host  s o f t -  
ware resumes wi th in  two minutes,  you must connect 
t o  the  host  and log i n  again but you do not  need t o  
access  the  network again (perform dial-up and auto- 
recogni t ion procedures).  These hos t  communication 
f a i l u r e s  occur e i t h e r  when the hos t  has been shut  
down or  when hardware f a i l s  i n  t h e  communication 
path between the NPU and the  host .  

A l l  TIP cond i t ions  ( t h a t  i s ,  parameters t h a t  may be 
s e t  wi th  TIP commands) a r e  re ta ined  ac ross  hos t  
disconnect ion except f o r  t r ansparen t ,  f u l l  ASCII, 
and s p e c i a l  e d i t  input  modes. See appendix F f o r  a 
d i scuss ion  of these  commands. 

F a i l u r e s  i n  t h e  communication path between the  NPU 
and your terminal  a r e  t r e a t e d  by t h e  network s o f t -  
ware a s  i f  your terminal  had f a i l e d .  These f a i l u r e s  
can occur because of hardware problems, o r  maybe 
because you en te red  an input  charac te r  dur ing out- 
put.  I f  you hold the  i n t e r a c t i v e  output  i n t e r r u p t  



key down f o r  too long,  a communication f a i l u r e  can 
occur. This key i s  i d e n t i f i e d  i n  t h e  Terminal 
I n t e r f a c e  Guide f o r  t e rmina l s  of a l l  c l a s s e s .  

There a r e  s e v e r a l  t e s t s  f o r  communication f a i l u r e s .  
I f  your terminal  has a CTS, ON-LINE, o r  CARRIER i n -  
d i c a t o r ,  t h e  l i g h t  goes out  when a f a i l u r e  occurs.  
At o t h e r  t e rmina l s ,  i f  a f a i l u r e  has  occurred,  
request ing the  hos t  a v a i l a b i l i t y  d i s p l a y  produces 
no response from t h e  network. 

Batch inpu t  and ouput device13 assoc ia ted  wi th  t h e  
f a i l e d  console  terminate  a c t i v i t y ,  and ba tch  dev ice  - 
connect ions  a r e  ended. The network sof tware  does  
no t  d i s t i n g u i s h  between dial-lip and hardwired t e r -  
mina l s  when process ing terminal  f a i l u r e s .  

d 
Terminal f a i l u r e s  r e q u i r e  you to complete new access  
and l o g i n  procedures t o  resume communication wi th  
the  network. Terminal f a i l u r e s  always cause  d i s -  
connection when t h e  terminal  i s  on a dia l -up l i n e .  



I This appendix con ta ins  an  annota ted l i s t i n g  of 
sample FORTRAN program RMV3, t h e  debug l o g  f i l e ,  
and s t a t i s t i c s  f i l e  genera ted when t h e  program is  
run ,  and t h e  conf igu ra t ion  informat ion used so  t h a t  

I 
t he  program could be run. I n  t h i s  sample program, 
RMV3 i s  used t o  r e f e r  t o  t h e  name of t h e  FORTRAN 
program and t h e  name of t h e  ba tch  job t h a t  r a n  i t ,  
whi le  RMVZ is  used t o  r e f e r  t o  t h e  a p p l i c a t i o n  
name. Th i s  sample program does no t  a t t empt  t o  use 
a l l  poss ib l e  supe rv i so ry  message sequences o r  o t h e r  
f e a t u r e s  of t h e  Network Access Method i n t e r f a c e  t o  
the  network sof tware .  

Appl ica t ion program RMVZ echoes t e rmina l  keyboard 
inpu t  back t o  t h e  terminal  and provides  some addi- 
t i o n a l  d i a log .  Poss ib l e  d i a l o g s  a r e  desc r ibed  l a t e r  
i n  t h i s  s ec t ion .  

CONFIGURATION REQUIREMENTS 
RMV2 i s  designed only f o r  t h e  s e r v i c i n g  of i n t e r -  
a c t i v e  console  dev ices .  This program c o n t a i n s  no 
l o g i c  t o  i n i t i a l i z e  batch device  connect ions  o r  t o  
t e s t  t h e  device  type of each connection. RMV2 
con ta ins  no l o g i c  r e q u i r i n g  i t  t o  be conf igured a s  
a unique i d e n t i f i e r  a p p l i c a t i o n  program. For t h e  
purposes of t h i s  manual, RMV2 is  no t  conf igured a s  
a p r iv i l eged  a p p l i c a t i o n ;  i t  i s  submit ted  t o  t h e  
ope ra t ing  system and executed a s  a batch o r i g i n  job. 

COMMAND PORTION 

Program RMV3 was ruri u s ing  t h e  commands shown i n  
f i g u r e  1-1. The use r  name appear ing on t h e  NOS USER 
s ta tement  has  t h e  CllCP b i t  s e t  i n  i t s  a s s o c i a t e d  
access  word. 

I 
Although t h e  command p o r t i o n  uses  t h e  v e r s i o n  of AIP 
t h a t  gene ra t e s  t h e  debugging and s t a t i s t i c a l  f i l e s ,  
RMV3 i t s e l f  does no t  c o n t a i n  c a l l s  t o  t h e  r o u t i n e s  ( 
c o n t r o l l i n g  e n t r i e s  :in those  f i l e s .  The f i l e s  a r e  
generated f o r  t h e  e n t i r e  program by d e f a u l t .  

PROGRAM PORTION 
Figure  1-2 shows t h e  program p o r t i o n  of t h e  RMV3 ( 
batch job. The comments i n  t h e  program e x p l a i n  most 
of t h e  program's l o g i c .  The t e rmina l  ope ra to r  
d i a l o g  suppor ted by RMV2 i n c l u d e s  t h e  t e x t  exchanges 
shown i n  f i g u r e  1-3. Th i s  f i g u r e  does  no t  i l l u s -  I 
t r a t e  l o g i n  d i a l o g  o r  d i a l o g  a f t e r  RMV2 i s  discon- 
nected from t h e  t e rmina l .  The former can be 
i n f e r r e d  from t h e  connection-request i n fo rma t ion  
en te red  f o r  t h e  connect ion i n  t h e  debugging log  
f i l e  c r e a t e d  by t h e  AIP code a f t e r  NETON of RMVZ. 
Note t h a t  RMV2 responds t o  most e r r o r  c o n d i t i o n s  o r  
problems by s h u t t i n g  down. 

RMV2 i s  completely conf igured i n  t h e  l o c a l  conf ig-  
u r a t i o n  f i l e  by - t h e  ~ k o r k  D e f i n i t i o n  ~ a n ~ u a g e  
s ta tement :  PROGRAM OUTPUT 

RMV2:APPL. The FORTRAN code i n  RMV3 produces s e v e r a l  e n t r i e s  
i n  f i l e  OUTPUT. Figure  1-4 shows t h e  debug l o g  

and terminal  o p e r a t o r s  must l o g  i n  t o  i t  us ing t h i s  f i l e  l i s t i n g  produced by t h e  AIP code i n  RMV3. The 
appl  i e a  t i o n  program name. message t r a f f i c  l i s t e d  i n  t h i s  f i l e  can be compared 

produce a process ing Plow diagram f o r  t h e  connect ion 

I 
wi th  t h e  program 1ogi.c documented i n  f i g u r e  1-2 t o  ( 

Terminals access ing  RMVZ can be conf igured wi th  
RMVZ a s  an  i n i t i a l  a p p l i c a t i o n  program i f  they have involved. F igure  I-,5 shows t h e  s t a t i s t i c a l  f i l e  
a device  type of console .  l i s t i n g  produced by t'he AIP code i n  RMV3. 

I 
I 

USER(APPL1 ,PASS,FAMl) 
CHARGE(0059,2934657) 
FTN5 (LO=SI-A) 
LDSET (LIB=NETIOD) 

Job s ta tement .  

Uses debug and s t a t i s t i c a l  f i l e  o p t i o n a l  code ve r s ion  of ALP. 

LGO. 

REUIND(ZZZZZSN) 

DLFP(I4)  

COPY (ZZZZZSN) 

Disposes of  l o c a l  f i l e s  con ta in ing  s t a t i s t i c a l  f i l e  and debug log f i l e  
by copying t h e  f i r s t  one t o  OUTPUT and execut ing t h e  postprocessor  t o  
completely l i s t  t h e  c o n t e n t s  of  t h e  second one. 

Figure  1-1. Control Statement Por t ion  of RRV3 Job I 



- -- 

PROGRAM RMV3 
L 

C NAM I I C C P  3 REFERENCE MANUAL SAMPLE PROGRAM 
C ECHOS INTERACTIVE CONSOLE OPERATOR INPUT 
L 

C NOTE THAT THE DEBUGGING LOG F I L E  AND STATISTICS F I L E  LOCAL NAMES 
C ARE NOT REQUIRED ON THE PROGRAM STATEMENT GIVEN ABOVE. 
C 

I M P L I C I T  INTEGER (A-Z) 
COMMON /RMCOM/K(20),L,I,S,NSUP,SMHDR,DSHDR,DSHDRl,NACN(20),ENDCN 
COMMON /RMCOM/CONEND,FCRST,ACN,ABN(2O),SM(2O),ABL(20) 
COMMON /RMCOM/NB (20) ,HA, INSTAK (20) ,OUTSTAK (20)  

C 
C NOTE THAT THE TEXT AREAS ARE SEPARATE FOR DATA AND SUPERVISORY 
C MESSAGES. THEIR SIZES ARE CHOSEN FOR THE LARGEST EXPECTED SUPERVISORY 
C MESSAGE,ARBITRARILY SUPPORTING UP TO 3 1 4  CHARACTERS OF DEVICE 
C INPUT DATA. 

COMMON IRMCOMITA(63),STAK(20),OVRFLHA(8,2O),OVRFLTA(63,8,20) 
COMMON /RMCOM/IABN (20) ,SMHA,SMTA(63) 
EXTERNAL REPREV,CHKSUM 

C 
C I N I T I A L I Z E  AND SET CONSTANTS 
C 
C THIS I S  THE CIRCULAR OUTPUT STACK FOR EACH CONNECTION 
L 

DATA INSTAK, OUTSTAK/ZO*0,20*O/ 
C 
C K I S  THE APPLICATION BLOCK NUMBER COUNTER 

DATA K /2O* l /  
C 
C THESE ARE NSUP WORD FIELD MASKS 

DATA S/0"02000000000000000000 "/ 
DATA 1/0"04000000000000000000"/ 

L 

C THIS I N I T I A L I Z E S  THE FLOW CONTROL ALGORITHM FOR ALL 
C POSSIBLE CONNECTIONS 

DATA ABL,NB,NACN,ABHIBU,STAK/20*0,20*O,2O*O,O,2O*OI 
L 

C PACK MASK FOR CHARACTERS THAT COMPRISE OPERATOR END-CONNECTION1 
C COMMAND FOR NORMAL DISCONNECTION PROCESSING 
C WHICH I S  THE CAPITALIZED MNEMONIC ENDCN I N  12 -B IT  BYTES 

DATA ENDCN/0"01050116010401030116"/ 
C 
C PACK A CONSTANT FOR SUPERVISORY MESSAGE HEADER WORDS 

DATA SMHDR/0"03000000000004000001"/ 
C 
C PACK A CONSTANT HEADER WORD FOR DISPLAY CODED OUTPUT 
C OF BLOCK TYPE 2 
C NOTE THAT THE NO-FORMAT-EFFECTOR B I T  I S  NOT SET BECAUSE ALL OUTPUT 
C TO THE DEVICE GENERATED BY THE PROGRAM CONTAINS A BLANK 
C AS A FORMAT EFFECTOR CHARACTER. 

DATA DSHDR/0"02000000000020000024"/ 
L 

C NOTE THAT ONLY 1 0  CHARACTERS OF OUTPUT ARE PERMITTED BY 
C THE TLC DECLARED,PLUS A ZERO TERMINATOR WORD FOR THE LOGICAL LINE. 
C 
C PACK A CONSTANT HEADER WORD FOR DISPLAY CODED OUTPUT 
C OF BLOCK TYPE 1 
C NOTE THAT THE NO-FORMAT-EFFECTOR B I T  I S  NOT SET BECAUSE ALL OUTPUT 
C TO THE DEVICE GENERATED BY THE PROGRAM CONTAINS A BLANK 
C AS A FORMAT EFFECTOR CHARACTER. 

DATA DSHDRI /OW01 000000000020000024" /  
C AGAIN, ONLY 1 0  CHARACTERS ARE PERMITTED, PLUS A TERMINATOR WORD. 
L 

C CREATE MASK FOR UNIT SEPARATOR INSERTION CODE 
DATA US,US1/0"00370000000000000000",0"703700000000000000~"/ 

C 
C SET OUTGOING SUPERVISORY MESSAGE CONSTANTS 

CONEND=NFETCH (O,L1'CONEND") 
FCRST=NFETCH(O,Lt'FCRST") 

C 
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C BUILD A BRANCHING TABLE FOR INCOMING ASYNCHRONOUS SUPERVISORY 
C MESSAGES (NOTE THAT THIS TABLE I S  USED I N  A MANNER 
C THAT PERMITS EXPANSION) 

SM(1 )=NFETCH(O,L"FCACK") 
SM(2)=NFETCH (0,L"CONREQ8') 
SM(3) =NFETCH (O,L1'FC I N I T " )  
SM(4)=NFETCH(O,L"F CBRKN) 
SM(5) =NFETCH (0,L" INTRUSR") 
SM(6)=NFETCH(O,L"FC1NA1') 
SM(7)=NFETCH (O,LwCONCB") 
SM(8)=NFETCH(O,L"FCNAK") 
SM(9)=NFETCH (O,L1'ERRLGL") 
SM(1 O)=NFETCH(O,L"HOP") 
SM( l1 )  =NFETCH (O,L1'CONEND") 

C SET RESPONSE B I T  FOR THE CON/END/N MESSAGE 
SM( l1  ) = S M ( l l )  .OR.O"IW" 
SM(l2)=NFETCH (0,L"SHUINS") 
SM(13)=999 

L 

C SET UP REPRIEVAL CODE TO SALVAGE DEBUG AND STATISTICAL F I L E S  
CALL RECOVR(REPREV,0"277",LOCF(CHKSUM)) 

C 
C ESTABLISH ACCESS TO THE NETWORK AND BEGIN DEBUG LOG 
C F I L E  CREATION 

CALL NETON ("RMV2",NSUP,NSTAT,I ,201 
L 

C TEST FOR ACCESS COMPLETION 
I F  (NSTAT.NE.0) THEN 

PRINT 100, NSTAT 
100 FORMAT (' NSTAT = ',020) 

STOP 111 
ENDIF 

C 
C UPDATE NSUP FLAGS,THEN 
C PERFORM CONNECTION ESTABLISHMENT PROCESSING AND 
C APPROPRIATELY DISPOSE OF OTHER SUPERVISORY 
C MESSAGES RECEIVED 

1 5  CALL NETUAIT(5,O) 
SHUTDUN4 
CALL LOOKSM (SHUTDUN) 
GO TO (9,15,40,40,40,9,9,9,9,9,9,554,777) ,L 

C 
C I N I T I A L I Z E  CONNECTION BY SENDING OUTWT 

4 0  HA=DSHDR 
CALL NSTORE (HA,L"ABHADRW,ACN) 
TA (1 I=" INPUT PLS" 
TA(2)=O 
SEND =1 

3 9  CALL OUTPT (SEND) 
I F  (SEND .EQ. 0) GO TO 38 
I F  (STAK(ACN) .EQ. 1) THEN 

SEND=O 
GO TO 3 9  

ELSE 
GO TO 9 

ENDIF 
C 
C PAUSE TO ALLOU OUTPUT QUEUE TO CLEAR 

38 CALL NETUAIT(5,l) 
SHUTDUN4 
CALL LOOKSM (SHUTDUN) 
GO TO (37,38,40,40,38,9,15,9,9,9,15,554,38) ,L 

3 7  SEND=O 
CALL OUTPT (SEND) 

C 
C PAUSE FOR I N W T  DATA OR A SUPERVISORY MESSAGE 

9 CALL NETUAIT (4095,O) 
C 
C TEST FOR QUEUED MESSAGES OR DATA BLOCKS 

7 7 7  IF((NSUP.AND.I).EQ.O) GO TO 1 5  
C 
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C FETCH QUEUED INPUT FROM A DEVICE 
ALN=l 
CALL NETGETL(ALN,HA,TA,IO) 

7 7 8  ABT=NFETCH (HA,L"ABHABT1') 
ACT=NFETCH(HA,L1'ABHACT") 
ACN=NFETCH (HA,L"ABHADR") 
ABHXPT=NFETCH<HA,L1'ABHXPT") 
ABHTRU=NFETCH (HA,L1'ABHTRU") 
ABHBRK=NFETCH(HA,L"ABHBRK") 
ABHCAN=NFETCH (HA,L"ABHCAN") 
ABHIBU=NFETCH(HA,L"ABHIBU1') 
TLC=NFETCH (HA,L"ABHTLC1') 

C 
C BRANCH TO PROCESS DATA BLOCK OR SYNCHRONOUS SUPERVISORY MESSAGIE 

I F  (ABT.EQ.3) THEN 
PRINT 101,ACN,HA,TA 

101 FORMAT ( '  SM RECEIVED UHEN INPUT DATA UAS EXPECTED ON ACN = ',IS, 
* 11' HA = ',020,11 TA = ',/lO(lX,O2Ol)) 

GO TO 9 
ENDI F 

C 
C MAKE ANOTHER ATTEMPT TO FETCH QUEUED BLOCK 

I F  (ABT.EQ.O.AND.ABHIBU.EP.1) CALL NETGET(ACN,HA,TA,63) 
I F  (ABT.EQ.O.AND.ABHIBU.EQ.1) GO TO 7 7 8  
I F  (ABT.EQ.O.AND.ABHIBU.NE.1) GO TO 1 5  

C 
C TEST FOR THROU-AUAY INPUT 

. IF(ABHCAN.EQ.1) GO TO 4 0  
c 
C TEST FOR TYPE-IN OF ENDCN COMMAND 

IF(TA(l).EQ.ENDCN ) GO TO 6 6 6  
C 
C CREATE HEADER UORD TO ECHO INPUT AS OUTPUT 

HA =(HA .AND. 01'77777777777774007777") + 0 " l "  
C 
C CHANGE APPLICATION BLOCK TYPE TO 1 

CALL NSTORE (HA,L"ABHABT",I ) 

C 
C I N H I B I T  FIRST CHARACTER AS A FORMAT EFFECTOR 

CALL NSTORE (HA,L"ABHNFE1',l ) 

C 
C ECHO INPUT AS OUTPUT, AFTER ADDING A US TERMINATOR 

FULUD=TLC/5 
FUPI =FULUD+l 
XTRA=12*(TLC - 5*FULUD) 
TLC=TLC + 1 
CALL NSTORE (HA,L"ABHTLCW,TLC) 
I F  (XTRA.EQ.0) THEN 

TA( FUPI ) =US 
ELSE 

XXX=SHIFT(USl,-XTRA) 
YYY=SHIFT(US,-XTRA) 

C 
C ZERO OUT REMAINDER OF UORD AND ADD UNIT SEPARATOR CHARACTER TO END OF BLOCK 

TA(FUPl)=TA(FUPI) .AND. XXX .OR. YYY 
ENDI F 
SEND=l 
CALL OUTPT (SEND) 

C 
C SEND ANOTHER PROMPTING L I N E  I F  OUTPUT I S  POSSIBLE AND END OF CURRENT 
C MESSAGE HAS BEEN RECEIVED. I F  OUTPUT I S  NOT POSSIBLE, STALL. 
C I F  END OF CURRENT MESSAGE HAS NOT BEEN RECEIVED, FETCH I T .  

I F  (SEND .EQ. 0 )  GO TO 3 8  
I F  (STAK(ACN1 .EQ. 1) GO TO 3 8  
I F  (ABT .EQ. 1) GO TO 9 
GO TO 4 0  

C 
C CLEANUP ALL CONNECTIONS BEFORE ENDING NETWORK ACCESS 

6 6 6  SMTA (1 =SMTA (2) =O 
CALL NSTORE(SMTA,L"PFCSFC",CONEND) 
CALL NSTORE (SMTA,L"RC",O) 
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L 

C PASS CONNECTION DIRECTLY TO I A F  WITHOUT DIALOG 
CALL NSTORE (SMTA, L"CONANM1', R " I  AF "1 
SMHA=SMHDR + 0" l"  
DO 5 5 5  J=1,20 
I F  (NACN(J).EQ.l) THEN 

CALL NSTORE (SMTA,L"CONACN",J 
NACN (J )=O 
CALL NETPUT (SMHA,SMTA) 

ENDI  F 
555  CONTINUE 

L 
C FETCH ALL QUEUED SUPERVISORY MESSAGES TO AVOID AN APPLICATION 
C FAILED MESSAGE TO THE DEVICE OPERATOR AFTER DISCONNElCTION 

97 CALL NETWAIT (5,O) 
SHUTDWN=l 
CALL LOOKSM (SHUTDWN) 
I F  (L.EQ.3) GO TO 666 
I F  (L.LE.12) GO TO 97 

C 
C F I N I S H  WRITING DEBUG LOG F I L E  AND STATISTICAL F I L E  

5 5 4  CALL NETOFF 
END 

C 
SUBROUTINE LOOKSM (SHUTDWN) 

C 
C PROCESS INCOnING ASYNCHRONOUS SUPERVISORY MESSAGES 
L 

I M P L I C I T  INTEGER (A-Z) 
COWON /RMCON/K(2O),L,I,S,NSUP,SMHDR,DSHDR,DSHDRl,NACN(ZO),ENDCN 
COMMON /RMCOn/CONEND,FCRST,ACN,ABN(20),SM(2o),ABL(20) 
COMMON /RMCOM/NB(20) ,HA,INSTAK(20) ,OUTSTAK(20) 
COMMON /RMCOn/TA(63),STAK(2O),OVRFLHA(8,2O),OVRFLTA(63,8,20) 
COWON /RMCOM/IABN (20),SMHA,SMTA(63) 

C 
C SET MESSAGE BRANCH VALUE FOR RETURN 

L=13 
L 

C FETCH AN ASYNCHRONOUS SUPERVISORY NESSAGE OR WAIT FOR ONE 
3 I F  ((NSUP.AND.S).EQ.O) THEN 

I F  (SHUTDUN .EP. 0) CALL NETYAIT (4095,O) 
C 

C RETURN TO FETCH INPUT DATA 
RETURN 

ENDI  F 
C 
C FETCH AN ASYNCHRONOUS SUPERVISORY MESSAGE FROM ACN=O 
C ON L I S T  ZERO 

A LN =O 
CALL NETGETL(ALN,SMHA,SMTA,63 

C 
C UNPACK THE MESSAGE IDENTIF ICAT ION AND BRANCH ON THE TYPE 

PFCSFC=NFETCH(SMTA,L1'PFCSFC") 
PFC=NFETCH(SMTA,LVPFC") 

L 

C NOTE THAT THIS LOOP EXITS WITH THE L VALUE SET SO THAT I T  CAN BE 
C USED FOR BRANCHING I N  THE MAIN PROGRAM ON RETURN FROM LOOKSM 

DO 8 L=1,20 
IF(PFCSFC.EQ.SM(L) )GOTO(10,20,30,40,50,60,70,80,'?0,100,110,120),L 
I F  (SM(L).EQ.999) THEN 

C 
C ISSUE DIAGNOSTIC MESSAGE TO OUTPUT F I L E  

PRINT 1000, SMHA,SMTA 
1 0 0 0  FORMAT (' COULD NOT FIND SM I N  TABLE OF SUPPORTlfD CODES', 

* / / '  HA = ',020,/' TA = ',/63(1X,020/)) 
GO TO 3 

ENDIF 
I F  (PFC.EQ.SM(L))G0T0(10,20,30,40,50,60,70,80,90,100,110,120~,L 

C 
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8 CONTINUE 
C 
C TRY AGAIN 

GO TO 3 
C 
C PROCESS FCIACKIR SUPERVISORY MESSAGE 

10 ACN=NFETCH (SMTA,L"FCACN") 
IABN(ACN)=NFETCH(SMTA,L1'FCABN") 

C 
C UPDATE FLOW CONTROL ALGORITHM 

NB(ACN)=NB(ACN) - 1 
RETURN 

C 
C PROCESS CONIREQIR SUPERVISORY MESSAGE 
C 
C UNPACK MESSAGE AND USE CONTENTS TO SET UP CONNECTION 
C FLOW CONTROL ALGORITHM 

2 0  ACN=NFETCH(SMTA,LWCONACN") 
ABLCACN) =NFETCH (SMTA,L1'CONABL") 
NB(ACN)=O 

c 
C SET RESPONSE B I T  TO ACCEPT CONNECTION 

CALL NSTORE (SMTA,L"RB1',l) 
C 
C INPUT MUST BE A S C I I  I N  12 -B IT  BYTES 

CALL NSTORE (SMTA,L1'CONACT",3) 
C 
C ASSIGN ALL INTERACTIVE CONSOLES TO L I S T  1 

CALL NSTORE (SNTA,L"CONALN1',1 ) 
C 
C PACK CONNECTION-ACCEPTED PORTION OF MESSAGE 

SMTA(l)=SMTA(l).AND.O"777774W777700001777" 
SMHA=SMHDR 

C 
C SEND THE CONNECTION-ACCEPTED SUPERVISORY MESSAGE 

CALL NETPUT (SMHA,SMTA) 
RETURN 

C 
C PROCESS F C I I N I T I R  SUPERVISORY MESSAGE 
C 
C SET THE RESPONSE B I T  TO INDICATE READY FOR 
C TRANSMISSION TO BEGIN 

3 0  CALL NSTORE (SMTA,L1'RB",1 ) 

C 
C DETERMINE LOGICAL CONNECTION INVOLVED AND UPDATE 
C CONNECTION TABLE 

ACN=NFETCH(SMTA,L"FCACN") 
NACN(ACN)=l 
SMHA=SMHDR 

C 
IABN(ACN)=ABN(ACN)=O 

C SEND THE CONNECTION-INITIALIZED MESSAGE 
CALL NETWT(SMHA,SMTA) 
RETURN 

C 
C PROCESS FClBRKlR SUPERVISORY MESSAGE 
C 
C UNPACK MESSAGE FIELDS 

4 0  RC=NFETCH (SMTA,L8'RC") 
ACN=NFETCH(SMTA,L1'FCACN") 

C 
C UPDATE FLOW CONTROL ALGORITHM FOR THIS CONNECTION 
C TO REFLECT THAT ALL DOWNLINE BLOCKS HAVE BEEN DISCARDED 
C 

NB(ACN)=O 
INSTAK(ACN)=OUTSTAK(ACN)=STAK(ACN)=O 
SMHA=SMHDR 

C 
C 
C PACK RESET SUPERVISORY MESSAGE 

SMTA(1 )=O 
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CALL NSTORE(SMTA,L"PFCSFC1',FCRST) 
CALL NSTORE (SMTA,LwFCACN",ACN) 

C 
C SEND RESET MESSAGE 

CALL NETPUT(SMHA,SMTA) 
L 

C OUTPUT USER BREAK INDICATION TO THE DEVICE OPERATOR 
HA=DSHDRl 
I F  (RC.EQ.1) TA( l )= "  BREAK 1 " 

I F  (RC.EQ.2) TA( l )= "  BREAK 2 *' 
I F  ((RC.NE.l).AND.(RC.NE.Z)) T A ( l ) = "  BREAK! " 
TA(2)=O 
CALL NSTORE (HA,L"ABHADRW,ACN) 
INSTAK(ACN)=OUTSTAK(ACN)=STAK(ACN)-?I 
SEND=1 
CALL OUTPT (SEND) 
RETURN 

l. 

C PROCESS INTRIUSRIR SUPERVISORY MESSAGE 
5 0  ACN=NFETCH(SMTA,L"INTRACNW) 

INTRCHR=NFETCH(SMTA,LWINTRACN") 
HA=DSHDRl 
T A ( l ) = "  BYPASSED " 
TA (2  =0 
CALL NSTORE(HA,L"ABHADR",ACN) 
SEND=1 
CALL OUTPT (SEND) 
RETURN 

C 
C PROCESS HOST OPERATOR COMMANDS 

100 CONTINUE 
RETURN 

L 
C PROCESS F C l I N A C T l R  SUPERVISORY MESSAGE 
C 
C UPDATE CONNECTION TABLE 

6 0  ACN=NFETCH (SMTA,L1'FCACN") 
NACN(ACN1 = 0 
HA=DSHDR 
CALL NSTORE(HA,L1'ABHADR",ACN) 

C 
C OUTPUT DISCONNECTION INDICATOR TO POSSIBLE OPERATOR 

TA(1 I=" TIME OUT " 
TA(2)=O 

C 
C NOTE THAT RMVZ DOES NOT WAIT FOR AN FCIACKIR CORRESPONDING TO 
C THIS OUTPUT MESSAGE. AN ERRILCLIR MESSAGE WILL EVENTUALLY 
C BE CAUSED BY THE CONNECTION TERMINATION PROCESSING CODE, 
C CAUSING RMV2 TO NETOFF WITHOUT DEVICE OPERATOR 
C OR HOST OR NETWORK OPERATOR ACTION BEING REQUIRED. 

INSTAK(ACN)=OUTSTAK(ACN)=STAK(ACN)=O 
SEND=? 
CALL OUTPT (SEND) 

L 

C PACK AND SEND CONNECTION-END REQUEST MESSAGE 
L 

SMTA(1 )=O 
CALL NSTORE (SMTA,L"PFCSFC",CONEND) 
CALL NSTORE(SMTA,L1'CONACN",ACN) 
SMTA (2)  =O 
SMHA=SMHDR 
CALL NETPUT (SMHA,SMTA) 
RETURN 

C 
C PROCESS CONICBIR SUPERVISORY MESSAGE 

7 0  ACN=NFETCH (SMTA,L1'CONACN") 
PRINT 75,ACN 

7 5  FORMAT(' CONNECTION BROKEN, ACN = ',I31 
L 

C FETCH ALL OUTSTANDING INPUT BLOCKS UNTIL  A NULL 
C BLOCK I S  RECEIVED 
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7 1  CALL NETGET(ACN,HA,TA,63) 
I F  (NFETCH(HA,L"ABHABTW).EQ.O) GO TO 7 2  

C DETERMINE UHETHER THIS I S  A NORMAL ENDCN SEQUENCE FETCHED OUT OF 
C SYNCHRONIZATION. 
C I F  SO, USE THE ERRILGLIR LOGIC TO SHUT DOWN. 

IF (TA(1 )  .EQ.ENDCN) GO TO 76 
GO TO 71 

C 
C CLEAN UP CONNECTION TABLE ENTRY AND A I P  TABLES 

7 2  CALL NSTORE (SMTA,L"CONACN", ACN) 
CALL NSTORE(SMTA,L"RC",O) 
CALL NSTORE (SMTA,L"PFCSFC",CONEND) 
SMHASMHDR 
NACN(ACN)=O 
CALL NETWT(SMHA,SMTA) 
RETURN 

C 
C PROCESS FCINAKIR SUPERVISORY MESSAGE 

8 0  ACN=NFETCH (SMTA,L1'FCACN") 
ABN(ACN)=NFETCH(SMTA,Le'FCABN") 
PRINT 1 0 1  5,ACN,ABN(ACN) 

1 0 1 5  FORMAT(' ACN = ',I6,' ABN = ',I10,' NOT DELIVERED') 
RETURN 

C 
C PROCESS CONIENDIN SUPERVISORY MESSAGE 
C PROCESSING TREATS THE MESSAGE AS ADVISORY I N  ALL CASES. 

110 RETURN 

L 

C PROCESS ERRILGLIR SUPERVISORY MESSAGE, 
C WRITE MESSAGE TO OUTPUT F I L E  FOR ANALYSIS, THEN SHUT 
C DOWN OPERATIONS 

9 0  PRINT 1000,SMHA,SMTA 
7 6  SMTA(1 )=SMTA(Z)=O 

CALL NSTORE(SMTA,L"PFCSFC",CONEND) 
CALL NSTORE(SMTA,L"RC",O) 
SMHA=SMHDR 
DO 3 3 3  II=1,20,1 
I F  (NACN (11) .EQ.1 THEN 

CALL NSTORE (SRTA,L"CONACN",II) 
CALL NETPUT (SMHA,SMTA) 

C 
C UPDATE CONNECTION TABLE 

NACN(II)=O 
ENDIF 

3 3 3  CONTINUE 
CALL NETOFF 
STOP 

C 
C PROCESS SHUT/INSD/R SUPERVISORY MESSAGE, 
C URITE MESSAGE TO OUTPUT F I L E  FOR ANALYSIS, THEN 
C SHUTDOWN OPERATIONS 

1 2 0  PRINT 1 000,SMHA,SMTA 
SMTA(1 )=SMTA(2)=O 

C 
C DETERMINE TYPE OF SHUTDOUN 

IBIT=NFETCH (SMTA,L"SHUTFW) 
I F  (IBIT.EQ.1) THEN 

CALL NETOFF 
RETURN 

ENDIF 
C 
C SHUTDOWN GRACEFULLY I F  TIME PERMITS 

CALL NSTORE (SHTA,L1'PFCSFC",CONEND) 
CALL NSTORE(SMTA,L1'RC",O) 
SMHA=SMHDR 
DO 444 JJ=1,20,1 
I F  (NACN(JJ) . E L 1  THEN 

CALL NSTORE (SMTA,L"CONACN1',J J 
CALL NETPUT (SMHA,SMTA) 
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2 6 0  C UPDATE CONNECTION TABLE 
2 6 1  NACN(JJ)=O 
2 6 2  END1 F 
2 6 3  4 4 4  CONTINUE 
2 6 4  C 
265 C F I N I S H  URITING DEBUG LOG F I L E  
2 6 6  CALL NETOFF . 
2 6 7  END 

1 SUBROUTINE OUTPT (SEND) 
2 C 
3 C OUTPUT ONE DATA BLOCK 
4 C 

I M P L I C I T  INTEGER (A-Z) 
COmON /RMCOM/K(2O),L,I,S,NSUP,SMHDR,DSHDR,DSHDRl,NACN(20),ENDCN 
COMRON /RMCOn/CONEND,FCRST,ACN,ABN(20),SM(2O),ABL(20) 
COWON /RMCOM/NB(ZO) ,HA,INSTAK (20) ,OUTSTAK (20)  
COMMON /RMCOn/TA(63),STAK(20),OVRFLHA(8,20),OVRFLTA(63,8,20) 
COWON /RMCOM/IABN(2O),SMHA,SMTA(63) 

C 
C I S  THERE DATA I N  THE MAIN OUTPUT BUFFER? 
C 

I F  (SEND.EQ.1) THEN 
C 
C I F  SO, I S  THERE SOMETHING ELSE TO SEND FIRST? 
L 

I F  (STAKCACN) .EQ. 1) THEN 
L 

C I F  SO, ADD NEU OUTPUT TO STACK 
C 

GO TO 1 
ELSE 

C 
C I F  NOT, TEST I F  NEW OUTWT CAN BE SENT 
C 

GO TO 9 
ENDIF 

ELSE 
C 

3 1  C I F  NOT, TEST I F  DATA NEEDS TO BE SENT FROM THE STACK 
3 2  C 
3 3  GO TO 8 
3 4  ENDIF 
3 5  C 
3 6  C I S  THERE DATA I N  THE STACK? 
3 7 C 
3 8  8 I F  (STAK(ACN) .EQ. 0) THEN 
3 9  C 

c I F  NOT, E X I T  
C 

RETURN 
ELSE 

C 
C I F  SO, TEST I F  I T  CAN BE SENT 
C 

GO TO 3 
ENDIF 

C 
C CAN DATA BE SENT? 
C 

52 9 I F  (NBCACN) .GE. ABL(ACN1) THEN 
5 3 C 
5 4  C I F  NOT, STACK I T  
5 5 C 
5 6  STAK(ACN)=OUTSTAK(ACN)=INSTAK(ACN)=I 
5 7 OVRFLHA(INSTAK(ACN),ACN)=HA 
5 8  DO 888 JJ=1, 63, 1 
5 9 888 OVRFLTA(JJ,INSTAK(ACN) ,ACN)=TA(JJ 
6 0  RETURN 
61 C 

Figure 1-2. P r o g r a a  P o r t i o n  o f  RMV3 (Shee t  8 o f  10) 



62 C I F  SO, DO I T  
6 3  C 
64 ELSE 
6 5  C 
6 6  C UPDATE FLOU CONTROL ALGORITHM 

C 
ABN(ACN)=ACN*64 + KCACN) 
K(ACN)=K(ACN) + 1 
NB(ACN)=NB(ACN) + 1 
CALL NSTORE (HA,LWABHABN", ABN( ACN) 
CALL NETPUT (HA,TA) 
RETURN 

ENDI F 
C 
C I S  THERE ROOM FOR MORE DATA I N  THE STACK? 
C 
C I F  NOT, THROU AWAY NEU OUTPUT 
C 

1 I F  (INSTAK(ACN).GT.OUTSTAK(ACN)) THEN 
IF ((INSTAK(ACN) - OUTSTAK(ACN)) .Ee. 7 )  THEN 

SEND=O 
RETURN 

ENDI F 
ELSE 

IF ((OUTSTAK(ACN) - INSTAK(ACN)) .Ee. 1) THEN 
SEND=O 
RETURN 

ENDIF 
ENDI  F 

C 
C I F  SO, SAVE THE NEU DATA 
C 

INSTAK(ACN)=INSTAK(ACN) + 1 
I F  (INSTAK(ACN1 .EQ. 9) INSTAK(ACN)=I 
OVRFLHA(INSTAK(ACN),ACN)=HA 
DO 9 9 9  II=l, 63, 1 

9 9 9  OVRFLTA(II , INSTAK(ACN),ACN)=TA(II)  
C 
C PROCESS DATA ALREADY I N  STACK 
C 
C 
C CAN DATA BE SENT? 
C 

3 I F  (NB(ACN) .GE. ABL(ACN)) THEN 
C 
C I F  NOT, EX IT  
C 

RETURN 
C 
C I F  SO, DO I T  
C 

ELSE 
C 
C UPDATE FLOU CONTROL ALGORITHM 
C 

ABN(ACN)=ACN*64 + KCACN) 
K(ACN)+(ACN) + 1 
NB(ACN)=NB(ACN) + 1 
CALL NSTORE (OVRFLHA(OUTSTAK(ACN) ,ACN) ,LWABHABN",ABN(ACfJ) 
CALL NETPUT(OVRFLHA(OUTSTAK(ACN),ACN), 

+ OVRFLTA(l,OUTSTAK(ACN),ACN)) 
C 
C TEST I F  STACK HAS BEEN EMPTIED 
C 

I F  (OUTSTAK(ACN).EQ.INSTAK(ACN)) THEN 
STAK(ACN)=O 

C 
C I F  SO, R E I N I T I A L I Z E  POINTERS 
C 

OUTSTAK(ACN)=INSTAK(ACN)=O 
ELSE 

F i g u r e  1-2. P r o g r a m  P o r t i o n  o f  RMV3 ( S h e e t  9 o f  10) J 



-- -- -- 

133 C 
134 C I F  NOT, MOVE THE SEND BUFFER POINTER FOR NEXT PASS 
135 C 
136 OUTSTAK(ACN)=OUTSTAK(ACN) + 1 
137 I F  (OUTSTAK(ACN) .EQ. 9 )  OUTSTAK(ACN)=I 
138 ENDIF 
139 END I F  
140 RETURN 
141 END 

SUBROUTINE REPREV (IXCHNG,IFLAG,IFLDLN) 
C 
C THIS SUBROUTINE SALVAGES THE DEBUG AND STATISTICAL FILE ENTRIES bY 
C CALLING THE AIP ROUTINE NETOFF TO FLUSH BUFFERS I N  CASE THE 
C APPLICATION PROGRAM I S  ABORTED DURING EXECUTION 
C 

DIMENSION IXCHNG(17) ,IFLDLN (O"30000") 
IFLAG=I 
CALL NETOFF 
STOP 
ENTRY CHKSUM 
END 

F i g u r e  1-2. Program P o r t i o n  o f  RMV3 (Sheet 10 o f  10) 

INPUT PLS Prompt t o  ope ra to r  from RMVZ f o r  f i r s t  i n p u t .  

......................................................................................................... 

User-break-I o r  Entered by t e r m i n a l  opera tor .  
user-break-2 

BREAK n RMVZ response t o  break e n t r i e s .  

INPUT PLS Prompt f o r  next i npu t .  

BYPASSED RMVZ response t o  INTR/USR/R supe rv i so ry  message. 

TIME OUT RMVZ output  documenting an i n a c t i v e  connection; t h i s  i s  f o l i o w e d  by d i sconnec t i on  
from RMVZ f o r  subsequent t e r m i n a l  ope ra to r  d i a l o g  u i t h  NVF o r  d i sconnec t i on  from 
t h e  network. 

INPUT PLS RMVZ prompt f o r  nex t  input .  

ENDCN Termina l  ope ra to r  entry,  causes normal connect ion  t e r m i n a t i o n  f o r  t h i s  t e r m i n a l  
and f o r  a l l  o t h e r  connected te rm ina l s .  Next t e r m i n a l  ope ra to r  d i a l o g  i s  u i t h  IAF, 
i f  t h a t  program i s  ava i l ab le .  

INWT PLS RMV2 prompt f o r  i npu t .  

Any cha rac te rs  Termina l  ope ra to r  e n t r y .  
o the r  than ENDCN, 
up t o  314 

Any cha rac te rs  RMVZ echoed output, s ingle-spaced. 
o the r  than ENDCN, 
up t o  314 

INPUT PLS RMV2 prompt f o r  next en t r y .  

F igu re  1-3. P o s s i b l e  D ia logs  Supported by Sample FORTRAN Program 



/ 10.35.16.000 NETON (024726) ANAME = RMV2 DATE = 82/11/16 MSG NO. 000001 
NSUP ADDR = 000140 MINACN 40001  MAXACN =00020 I . J  

10.36.16.599 NETGETL (030304) ALN 4 0 0 0  HA 424534  TA 424535  TLMAX 4 0 6 3  MSG NO. 000002 
ABT =03 ADR =0000 ABN =000000 ACT =01 STATUS = 00000000 TLC = 0011 

001 630000001 600200 306000000001 30001 000 CONREQ C 
002 51C79D7EDB45018 24343635375555050030 TI  324 E X YWM4P 
003 0000000000006EA 00000000000000003352 0) N 

10.36.16.604 NETPUT (030612) HA 424534  TA 424535  
ABT =03 ADR =0000 ABN =000000 ACT =01 STATUS = 00000000 TLC = 0001 

001 634000001 0000C 1 306400000001 00000301 CONREQN C@ 

10.36.17.1 87 NETGETL (030304) ALN =0000 HA =024534 TA =024535 TLMAX =0063 
ABT =03 ADR =0000 ABN 400000  ACT 4 1  STATUS = 00000000 TLC = 0001 

OM 830700001 000000 406034000001 00000000 FC INIT 

10.36.17.192 NETPUT (030612) HA =024534 TA 424535 
ABT =03 ADR =0000 ABN =000000 ACT =O1 STATUS = 00000000 TLC = 0001 

001 834700001000000 40643400000100000000 FCINITN G 

10.36.17.193 NETPUT (030612) HA =000314 TA =000365 
ABT =02 ADR 4 0 0 1  ABN =000065 ACT 4 4  STATUS = 00000000 TLC = 0020 

001 B49390554B50313 55111 620252455201 423 INPUT PLS 4 UKPl 
002 000000000000000 00000000000000000000 0 

10.36.17.714 NETGETL (030304) ALN =0000 HA =024534 TA =024535 TLMAX =0063 
ABT =03 ADR =0000 ABN =000000 ACT 4 1  STATUS = 00000000 TLC = 0001 

001 830200001 001 040 40601 0000001 0001 01 00 FCACK 

10.36.28.571 NETGETL (030304) ALN 4 0 0 1  HA 400314  TA 400365 TLMAX 4 0 1 0  
ABT =02 ADR =0001 ABN =000000 ACT =03 STATUS = 00000000 TLC = 0020 

001 05507306507202D 01 2501 6301 4501 620055 AUAXA+Al USER- 
002 062072065061 068 01 4201 6201 4501 41 01 53 A7AlA+A6A$ BREAK 
003 02D03102006606F 00550061 004001 4601 57 C 5A-A. -1 FO 
004 06C06C06F077073 01 5401 5401 5701 6701 63 A=A=A.A&AX LLOWS 

10.36.28.578 NETPUT (030612) HA =000314 TA =000365 
ABT =01 A D R  =0001 ABN =000066 ACT =03 STATUS = OOOOIOOO TLC = 0021 

001 05507306507202D 01 2501 6301 4501 620055 AUAXA+AI USER- 
002 062072065061 060 01 4201 6201 4501 41 01 53 A7AlA+A6A$ BREAK 
003 02D03102006606F 00550061 004001 4601 57 C 5A-A. -1 FO 
004 06C06C06F077073 01 5401 5401 5701 6701 63 A=A=A. A&AX LLOWS 
005 01F000000000000 00370000000000000000 4 

10.36.28.578 NETPUT (030612) HA 400314  TA 400365 
ABT =02 ADR =0001 ABN =000067 ACT =04 STATUS = 00000000 TLC = 0020 

001 B49390554B5031 3 551 11 620252455201 423 INPUT PLS 4 UKPI 
002 000000000000000 00000000000000000000 0 

10.36.31.717 NETGETL (030304) ALN =0001 HA =000314 TA =000365 TLMAX =0010 
ABT =00 ADR =0001 ABN =000000 ACT =03 STATUS = 01000000 TLC = 0000 

MSG NO. 000003 

MSG NO. 000004 

MSG NO. 000005 

MSG NO. 000006 

MSG NO. 000007 

MSG NO. 000008 

MSG NO. 000009 

MSG NO. 00001 0 

MSG NO. 00001 1 

F igure 1-4. Debug Log F i l e  L i s t i n g  f o r  Sample FORTRAN Program (Sheet 1 o f  11) 
e 



10.36.31.737 NETGETL (030304) ALN 4000  HA 424534 TA 424535 TLMIAX 4063 MSG NO. 00001 2 
ABT =03 ADR =0000 ABN =000000 ACT =O1 STATUS = 00000000 TLC = 0001 

001 830200001 001 080 40601 0000001 0001 0200 FCACK 

10.36.31.763 NETGETL (030304) ALN =0000 HA 424534 TA 424535 TLMAX =a063 MSG NO. 00001 3 
ABT 4 3  ADR 4000 ABN 400000 ACT 4 1  STATUS = 00000000 TLC = 0001 

001 830200001 001 0C0 40601 0000001 0001 0300 FCACK 

10.36.31 -776 NETGETL (030304) ALN =0000 HA 424534 TA 424535 TLMAX 4063 MSG NO. 00001 4 
ABT =03 ADR =0000 ABN =000000 ACT =O1 STATUS = 00000000 TLC = 0002 

001 830001 001 001 0CO 40600001 0001 0001 0300 FCBRK 
002 000000000000000 00000000000000000000 

10.36.31 -786 NETPUT (030612) HA 424534 TA 424535 
ABT =03 ADR =0000 ABN =000000 ACT =O1 STATUS = 00000000 TLC = 0001 

001 8301 00001 000000 406004000001 00000000 FCRST 

10.36.31.787 NETPUT (030612) HA =000314 TA =a00365 
ABT =01 ADR 4001 ABN 400068 ACT 4 4  STATUS = OOOOOOOO TLC = 0020 

001 B4248504885CB6D 55022205011355345555 BREAK 1 45 ; 6 
002 000000000000000 00000000000000000000 P 

10.36.31.787 NETPUT (030612) HA =000314 TA =a00365 
ABT 4 2  ADR 4001 ABN 400069 ACT 4 4  STATUS = 00000000 TLC = 0020 

MSG NO. 000015 

MSG NO. 000016 

MSG NO. 00001 7 

001 849390554850313 551 11 620252455201 423 INPUT PLS 4 UKPI 
002 000000000000000 00000000000000000000 0 

10.36.33.221 NETGETL (030304) ALN =0000 HA =a24534 TA =024535 TLMAX =0063 MSG NO. 000018 
ABT 4 3  ADR 4000 ABN =000000 ACT 4 1  STATUS = 00000000 TLC = 0001 

001 830200001 001 100 40601 0000001 0001 0400 FCACK 

10.36.33.226 NETGETL (030304) ALN =0000 HA 424534 TA 424535 TLM,\X 4063 MSG NO. 00001 9 
ABT =03 ADR =0000 ABN =000000 ACT =Ol STATUS = 00000000 TLC = 0001 

001 830200001 001 140 40601 0000001 0001 0500 FCACK 

10.36.42.633 NETGETL (030304) ALN =OW1 HA =000314 TA =000365 TLMI\X =0010 MSG NO. 000020 
ABT 4 2  ADR 4001 ABN 400000 ACT =03 STATUS = 00000000 TLC = 0020 

001 055073065072020 012501 63014501 620055 AUAXA+Al USER- 
002 062072065061 068 01 4201 6201 4501 41 01 53 A7AIA+A6AS BREAK 
003 02D03202006606F 00550062004001460157 I 5A-A. -2 FO 
004 06CO6C06F077073 01 5401 5401 5701 6701 63 A=A=A. A&AX LLOUS 

10.36.42.640 NETPUT (030612) HA =000314 TA =a00365 
ABT =O1 ADR 4001 ABN =000070 ACT 4 3  STATUS = 00001000 TLC = 0021 

001 05507306507202D 01 2501 6301 4501 620055 AUAXA+Al USER- 
002 062072065061 068 01 4201 6201 4501 41 01 53 A7AIA+A6AS BREAK 
003 02D03202006606F 00550062004001460157 3 5A-A. -2 FO 
004 06CO6C06F077073 01 5401 5401 5701 6701 63 A=A=A. A&AX LLOUS 
005 01F000000000000 00370000000000000000 4 

10.36.42.640 NETPUT (03061 2) HA 400314 TA 400365 
ABT =02 ADR =0001 ABN =000071 ACT =04 STATUS = OOOOOOOO TLC = 0020 

001 849390554B5031 3 551 11 620252455201 423 INPUT PLS 4 UKPI 
om 000000000000000 00000000000000000000 0 

MSG NO. 000021 

MSG NO. 000022 

10.36.43.082 NETGETL (030304) ALN 4000  HA 424534 TA 424535 TLMPiX 4063 MSG NO. 000023 
ABT =03 ADR =0000 ABN =000000 ACT =O1 STATUS = 00000000 TLC = 0001 

001 830200001 001 180 40601 0000001 0001 0600 FCACK 

Figure 1-4. Debug Log F i l e  L i s t i ng  for Sample FORTRAN Program (Sheet 2 of 11) 



10.36.43.086 NETGETL (030304) ALN =0000 HA 424534 TA ~024535 TLMAX =0063 MSG NO. 000024 
ABT 4 3  ADR 4000  ABN 400000 ACT 4 1  STATUS = 00000000 TLC = 0001 

001 830200001 001 1C0 40601 0000001 00010700 FCACK 

10.36.45.698 NETGETL (030304) ALN 4001 HA 400314 TA 400365 TLRAX 4 0 1 0  MSG NO. 000025 
ABT =OO ADR =0001 ABN =000000 ACT =03 . STATUS = OlOOOOOO TLC = 0000 

10.36.45.705 NETGETL (030304) ALN =0000 HA 424534 TA 424535 TLRAX 4063 MSG NO. 000026 
ABT =03 ADR =0000 ABN =000000 ACT =01 STATUS = 00000000 TLC = 0002 

10.36.45.710 NETPUT (030612) HA 424534 TA 424535 
ABT =03 ADR =0000 ABN =000000 ACT =O1 STATUS = 00000000 TLC = 0001 

001 8301 00001 000000 406004000001 00000000 FCRST 

10.36.45.710 NETPUT (030612) HA =000314 TA =000365 
ABT 4 1  ADR 4001 ABN 400072 ACT 4 4  STATUS = 00000000 TLC = 0020 

001 B4248504BBSDB6D 55022205011355355555 BREAK 2 43 ; 16 
002 000000000000000 00000000000000000000 P 

10.36.45.710 NETPUT (030612) HA =000314 TA =000365 
ABT 4 2  ADR 4001 ABN 400073 ACT 4 4  STATUS = 00000000 TLC = 0020 

001 B49390554B50313 551 11 620252455201 423 INPUT PLS 4 UKPl 
002 000000000000000 00000000000000000000 0 

MSG NO. 000027 

MSG NO. 000028 

MSG NO. 000029 

10.36.46.233 NETGETL (030304) ALN =0000 HA =a24534 TA =a24535 TLMAX =a063 MSG NO. 000030 
ABT 4 3  ADR =0000 ABN 400000 ACT =O1 STATUS = 00000000 TLC = 0001 

Om 830200001 001 200 40601 0000001 0001 1000 FCACK 

10.36.46.237 NETGETL (030304) ALN 4000  HA 424534 TA 424535 TLRAX 4063 MSG NO. 000031 
ABT =03 ADR =0000 ABN =000000 ACT =O1 STATUS = 00000000 TLC = 0001 

001 830200001 001 240 40601 0000001 0001 11 00 F CACK S 

10.36.57.690 NETGETL (030304) ALN =0001 HA =000314 TA =000365 TLMAX =0010 MSG NO. 000032 
ABT 4 2  ADR 4001 ABN 400000 ACT 4 3  STATUS = 00000010 TLC = 0017 

001 043061 06E063065 01 0301 41 01 5601 4301 45 ACA6A,A8A+ CANCE 
002 06C020074068069 01 54004001 6401 5001 51 A= 5AWA/A( L THI 
003 07302006C06906E 01 63004001 5401 51 01 56 AX 5A=A(A, S LIN 
004 065026000000000 01450046000000000000 A+ - E& 

10.36.57.719 NETPUT (030612) HA =000314 TA =000365 
ABT 4 2  ADR =0001 ABN 400074 ACT 4 4  STATUS = 00000000 TLC = 0020 

MSG NO. 000033 

001 B49390554B50313 551 11 620252455201 423 INPUT PLS 4 UKPl 
002 000000000000000 00000000000000000000 0 

10.36.58.1 89 NETGETL (030304) ALN =0000 HA 424534 TA 424535 TLMAX =0063 MSG NO. 000034 
ABT =03 ADR =0000 ABN 400000 ACT 4 1  STATUS = 00000000 TLC = 0001 

001 830200001 001280 40601 0000001 0001 1200 FCACK ( 

10.37.08.584 NETGETL (030304) ALN =0001 HA 400314 TA 400365 TLMAX =0010 MSG NO. 000035 
ABT =02 ADR =0001 ABN =000000 ACT =03 STATUS = OOOOOOOO TLC = 0023 

001 042072065061 068 01 0201 6201 4501 41 01 53 ABAlA+A6AS BREAK 
002 02D068065079020 005501 5301 4501 71 0040 ASA+A? 5 -KEY 
003 062072065061 068 01 4201 6201 4501 41 01 53 A7AlA+A6A$ BREAK 
004 02006606FO6C06C 004001 4601 5701 5401 54 5A-A. A=A= FOLL 
005 06F077073000000 01 5701 6701 6300000000 A. A&AX OWS 

Figure 1-4. Debug Log F i l e  L i s t i ng  fo r  Sample FORTRAN Program (Sheet 3 o f  11) 



10.37.08.591 NETPUT (030612) HA =000314 TA =000365 
ABT 4 1  ADR 4001 ABN 400075 ACT 4 3  STATUS = 00001000 TLC = 0024 

OM 042072065061 060 01 0201 62014501 41 01 53 ABAlA+A6AS BREAK 
002 02D06B065079020 005501 5301 4501 71 0040 ASA+A? 5 -KEY 
003 06207206506106B 01 4201 6201 4501 41 01 53 A7AlA+A6AS BREAK 
004 02006606F06C06C 004001 4601 5701 5401 54 5A-A. A=A= FOLL 
005 06F07707301 F000 01 5701 6701 6300370000 A. A&AX 4 OMS 

10.37.08.591 NETPUT (030612) HA =000314 TA 400365 
ABT =02 ADR =0001 ABN =000076 ACT =04 STATUS = 00000000 TLC = 0020 

001 B49390554B5031 3 551 11 620252455201 423 INPUT PLS 4 UKPl 
002 000000000000000 00000000000000000000 0 

10.37.09.103 NETGETL (030304) ALN 4000  HA 424534 TA 424535 T M A X  4063 
ABT =03 ADR =0000 ABN =000000 ACT =01 STATUS = 00000000 TLC = 0001 

001 830200001 001 2C0 40601 0000001 0001 1300 FCACK I 

10.37.09.108 NETGETL (030304) ALN =0000 HA =024534 TA =024535 TLMllX =0063 
ABT 4 3  ADR 4000 ABN 400000 ACT 4 1  STATUS = 00000000 TLC = 0001 

OM 830200001 001 300 40601 0000001 0001 1400 FCACK 0 

10.37.14.286 NETGETL (030304) ALN 4001 HA 400314 TA 400365 TLMAX 4010  
ABT =00 ADR =0001 ABN =000000 ACT =03 STATUS = OlOOOOOO TLC = 0000 

10.37.14.297 NETGETL (030304) ALN 4000  HA 424534 TA 424535 TMAX 4063 
ABT =03 ADR =0000 ABN =000000 ACT =01 STATUS = 00000000 TLC = 0002 

001 830001 001 001 300 40600001 0001 0001 1400 FCBRK 0 
002 000000000000000 00000000000000000000 

10.37.14.304 NETPUT (03061 2) HA 424534 TA 424535 
ABT =03 ADR =0000 ABN =000000 ACT =01 STATUS = 00000000 TLC = 0001 

001 8301 00001 000000 406004000001 00000000 FCRST 

10.37.14.304 NETPUT (030612) HA =000314 TA =000365 
ABT =01 ADR 4001 ABN =000077 ACT 4 4  STATUS = 00000000 TLC = 0020 

001 B4248504BB5CB6D 55022205011355345555 BREAK 1 45 ; 6 
002 000000000000000 00000000000000000000 P 

10.37.14.304 NETPUT (030612) HA =000314 TA =000365 
ABT 4 2  ADR =0001 ABN 400078 ACT =04 STATUS = 00000000 TLC = 0020 

MSG NO. 000036 

MSG NO. 000037 

MSG NO. 000038 

MSG NO. 000039 

MSG NO. 000040 

MSG NO. 000041 

MSG NO. 000042 

MSG NO. 000043 

MSG NO. 000044 

001 B49390554B50313 551 11 620252455201 423 INPUT PLS 4 UKPl 
002 000000000000000 00000000000000000000 0 

10.37.16.419 NETGETL (030304) ALN =0000 HA =024534 TA =024535 TLRhX =0063 MSG NO. 000045 
ABT 4 3  ADR 4000  ABN 400000 ACT 4 1  STATUS = 00000000 TLC = 0001 

OM 830200001 001 340 40601 0000001 0001 1 500 FCACK 4 

10.37.16.432 NETGETL (030304) ALN 4 0 0 0  HA 424534 TA 424535 TLMAX 4063 MSG NO. 000046 
ABT =03 ADR =0000 ABN =000000 ACT =01 STATUS = 00000000 TLC = 0001 

001 830200001 001 380 40601 0000001 0001 1600 FCACK 8 

10.37.26.483 NETGETL (030304) ALN =0001 HA =000314 TA =000365 TLMbrX =0010 MSG NO. 000047 
ABT =02 ADR 4001 ABN 400000 ACT =03 STATUS = 00000010 TLC = 0016 

OM 042072065061 068 01 0201 62014501 41 01 53 ABAlA+A6AS BREAK 
002 02D06B065079020 005501 5301 4501 71 0040 A$A+A? 5 -KEY 
003 063061 06E063065 01 4301 41 01 5601 4301 45 A8A6AIA8A+ CANCE 
004 06C000000000000 07540000000000000000 A= L 

Figure 1-4. Debug Log F i l e  L i s t i ng  f o r  Sample FORTRAN Program (:Sheet 4 o f  11 1 



10.37.26.493 NETPUT (030612) HA =000314 TA =000365 
ABT 4 2  ADR 4001 ABN 400079 ACT 4 4  STATUS = 00000000 TLC = 0020 

001 849390554850313 55111 620252455201 423 INPUT PLS 4 UKPl 
002 000000000000000 00000000000000000000 0 

10.37.27.425 NETGETL (030304) ALN =0000 HA =024534 TA =024535 TLMAX =0063 
ABT 4 3  ADR 4000 ABN 400000 ACT 4 1  STATUS = OOOOOOOO TLC = 0001 

001 830200001 001 3C0 40601 0000001 00011 700 FCACK < 

10.37.32.677 NETGETL (030304) ALN 4 0 0 0  HA 424534 TA 424535 TLMAX 4063 
ABT =03 ADR =DO00 ABN =000000 ACT =O1 STATUS = 00000000 TLC = 0001 

001 800062001 000000 400001 420001 00000000 INTRUSR B 

10.37.32.681 NETPUT (030612) HA =000314 TA =000365 
ABT 4 1  ADR 4001 ABN 400080 ACT 4 4  STATUS = OOOOOOOO TLC = 0020 

001 B426500534C512D 55023120012323050455 BYPASSED 4&P 4E 
002 000000000000000 00000000000000000000 P 

10.37.32.681 NETPUT (030612) HA =000314 TA =000365 
ABT 4 2  ADR 4001 ABN 400081 ACT 4 4  STATUS = 00000000 TLC = 0020 

001 849390554850313 551 11 620252455201 423 INPUT PLS 4 UKPl 
002 000000000000000 00000000000000000000 0 

10.37.33.259 NETGETL (030304) ALN =0000 HA =024534 TA =024535 TLMAX 4063  
ABT =03 ADR 4000 ABN 400000 ACT =01 STATUS = OOOOOOOO TLC = 0001 

om 83o200001 001 400 40601 OOOOOOI 0001 2000 FCACK a 

10.37.33.270 NETGETL (030304) ALN 4 0 0 0  HA 424534 T A  424535 TLMAX 4063 
ABT =03 ADR =0000 ABN =000000 ACT 4 1  STATUS\= 00000000 TLC = 0001 

001 830200001 001 440 40601 0000001 0001 21 00 FCACK D 

10.37.54.511 NETGETL (030304) ALN =0001 HA =000314 TA =000365 TLMAX =0010 
ABT 4 0  ADR 4001 ABN 400000 ACT 4 2  STATUS = 10000000 TLC = 01 00 

10.37.54.527 NETGET (030270) ACN =0001 HA =000314 TA =000365 TLMAX =0063 
ABT =01 ADR =0001 ABN 400000 ACT 4 3  STATUS = OOOOOOOO TLC = 01 00 

OM 054079070065061 01 2401 71 01 60014501 41 ATA?A#A+A6 TYPEA 
002 068065061 064020 01 5001 4501 41 01 440040 A/A+A6A9 5 HEAD 
003 074065073074020 01 64014501 6301 640040 A"A+AXAW 5 TEST 
004 061 061 061 061 061 M 41 01 41 01 41 01 41 01 41 A6A6A6A6A6 AAAAA 
005 061 061 061 061 061 01 41 01 41 01 41 01 41 01 41 A6A6A6A6A6 AAAAA 
006 061 061 061 061 061 01 41 01 41 01 41 01 41 01 41 A6A6A6A6A6 AAAAA 
007 061 061 061 061 061 01 41 01 41 01 41 01 41 01 41 A6A6A6A6A6 AAAAA 
008 061 061 061 061 061 M 41 01 41 01 41 01 41 01 41 A6A6A6A6A6 AAAAA 
009 061 061 061 061 061 01 41 01 41 01 41 01 41 01 41 A6A6A6A6A6 AAAAA 
01 0 061 061 061 061 061 M 41 01 41 01 41 01 41 M 41 A6A6A6A6A6 AAAAA 
011 061 061 061 061 061 01 41 01 41 01 41 01 41 01 41 A6A6A6A6A6 AAAAA 

AAAAA 
AAAAA 
AAAAA 
AAA B 
BBBBB 
BBBBB 
BBBBB 
BBBBB 
BBBBB 

10.37.54.534 NETPUT (030612) HA =000314 TA =000365 
ABT 41  ADR 4001 ABN 400082 ACT 4 3  STATUS = 00001 000 TLC = 01 01 

OM 054079070065061 01 240l71016001450141 ATA?A#A+A6 TYPEA 
002 068065061 064020 0l500145014101440040 A/A+A6A9 5 HEAD 

I 003 074065073074020 01 64014501 6301 640040 AwA+AXA" 5 TEST 

MSG NO. 000048 

MSG NO. 000049 

MSG NO. 000050 

MSG NO. 000051 

MSG NO. 000052 

MSG NO. 000053 

MSG NO. 000055 

MSG NO. 000056 

MSG NO. 000057 

Figure 1-4. Debug Log F i l e  L i s t i n g  f o r  Sample FORTRAN Program (Sheet 5 o f  11) 



AAAAA 
AAAAA 
A A A A A 
AAAAA 
AAAAA 
AAAAA 
A A A A A 
AAAAA 
A A A A A 
A A A A A 
AAAAA 
AAA B 
BBBBB 
BBBBB 
BBBBB 
BBBBB 
BBBBB 

10.38.00.212 NETGETL (030304) ALN 4 0 0 1  HA =000314 TA =000365 TLMAX 4 0 1 0  MSG NO. 000058 
ABT =00 ADR =0001 ABN =000000 ACT =OO STATUS = 10000000 TLC = O1OO 

10.38.00.271 NETGET (030270) ACN 4 0 0 1  HA 400314  TA 400365 TLMAX =0063 MSG NO. 000059 
ABT =01 ADR =0001 ABN =000000 ACT =03 STATUS = 00000000 TLC = 0100 

'JOl 062062062062062 M 4201 4201 4201 4201 42 A7A7A7A7A7 BBBBB 
002 062062062062062 01 4201 4201 4201 4201 42 A7A7A7A7A7 BBBBB 
003 062062062062062 01 4201 4201 4201 4201 42 A7A7A7A7A7 BBBBB 
004 062062062062062 01 4201 4201 4201 4201 42 A7A7A7A7A7 BBBBB 
005 062062062062062 01 4201 4201 4201 4201 42 A7A7A7A7A7 BBBBB 
006 062062062062062 01 4201 4201 4201 4201 42 A7A7A7A7A7 BBBBB 
007 062062062062062 01 4201 4201 4201 4201 42 A7A7A7A7A7 BBBBB 
008 062062062062062 01 4201 4201 4201 4201 42 A7A7A7A7A7 BBBBB 
009 062062062062062 01 4201 4201 4201 4201 42 A7A7A7A7A7 BBBBB 
010 062062062062062 01 4201 4201 4201 4201 42 A7A7A7A7A7 BBBBB 
01 1 062062062062062 01 4201 4201 4201 4201 42 A7A7A7A7A7 BBBBB 
012 062062020063063 01 4201 42004001 4301 43 A7A7 5A8A8 BB C C  
01 3 063063063063063 01 4301 4301 4301 4301 43 A8A8A8A8A8 C C C C C  
014 063063063063063 01 4301 4301 4301 4301 43 A8A8A8A8A8 C C C C C  
01 5 063063063063063 M 4301 4301 4301 4301 43 A8A8A8A8A8 C C C C C  
01 6 063063063063063 01 4301 4301 4301 4301 43 A8A8A8A8A8 C C C C C  
01 7 063063063063063 01 4301 4301 4301 4301 43 A8A8A8A8A8 C C C C C  
M 8 063063063063063 01 4301 4301 4301 4301 43 A8A8A8A8A8 C C C C C  
01 9 063063063063063 01 4301 4301 4301 4301 43 A8A8A8A8A8 C C C C C  
020 063063063063063 01 4301 4301 4301 4301 43 A8A8A8A8A8 C C C C C  

10.38.00.319 NETPUT (030612) HA =000314 TA =000365 
ABT =O1 ADR =0001 ABN =000083 ACT =03 STATUS = 00001000 TLC = 0101 

001 062062062062062 01 4201 4201 4201 4201 42 A7A7A7A7A7 BBBBB 
002 062062062062062 01 4201 4201 4201 4201 42 A7A7A7A7A7 BBBBB 
003 062062062062062 0l420142014201420142 A7A7A7A7A7 BBBBB 
004 062062062062062 01 4201 4201 4201 4201 42 A7A7A7A7A7 BBBBB 
005 062062062062062 M 4201 4201 4201 4201 42 A7A7A7A7A7 BBBBB 
006 062062062062062 01 4201 4201 4201 4201 42 A7A7A7A7A7 BBBBB 
007 062062062062062 M420142014201420142 A7A7A7A7A7 BBBBB 
008 062062062062062 01 4201 4201 4201 4201 42 A7A7A7A7A7 BBBBB 
009 062062062062062 M 4201 4201 4201 4201 42 A7A7A7A7A7 BBBBB 
010 062062062062062 01 4201 4201 4201 4201 42 A7A7A7A7A7 BBBBB 
01 1 062062062062062 01 4201 4201 4201 4201 42 A7A7A7A7A7 BBBBB 
012 062062020063063 01 4201 42004001 4301 43 A7A7 5A8A8 BB C C  
01 3 063063063063063 01 4301 4301 4301 4301 43 A8A8A8A8A8 C C C C C  
014 063063063063063 01 4301 4301 4301 4301 43 A8A8A8A8A8 C C C C C  
01 5 063063063063063 Dl4301 4301 4301 4301 43 A8A8A8A8A8 C C C C C  
01 6 063063063063063 01 4301 4301 4301 4301 43 A8A8A8A8A8 C C C C C  
01 7 063063063063063 01 4301 4301 4301 4301 43 A8A8A8A8A8 C C C C C  
01 8 063063063063063 01 4301 4301 4301 4301 43 A8A8A8A8A8 C C C C C  
01 9 063063063063063 01 4301 4301 4301 4301 43 A8A8A8A8A8 C C C C C  
020 063063063063063 01 4301 4301 4301 4301 43 A8A8A8A8A8 C C C C C  

MSG NO. 000060 

- - - - - - 

Figure 1-4. Debug Log F i l e  L i s t i n g  f o r  Sample FORTRAN Program (Sheet 6 o f  11) 



10.38.05.028 NETGETL (030304) ALN =0001 HA =000314 TA =000365 TLMAX =0010 MSG NO. 000061 
ABT 4 0  ADR 4001 ABN 400000 ACT 4 2  STATUS = 10000000 TLC = 0100 

10.38.05.070 NETGET (030270) ACN =0001 HA =000314 TA =000365 TLHAX =0063 MSG NO. 000062 
ABT 4 1  ADR 4001 ABN 400000 ACT 4 3  STATUS = 00000000 TLC = 0100 

001 063063063063063 01 4301 4301 4301 4301 43 A8A8A8A8A8 CCCCC 
002 063063063063063 M 4301 4301 4301 4301 43 A8A8A8A8A8 C C C C C  
003 063063063063063 01 4301 4301 4301 4301 43 A8A8ABA8A8 C C C C C  
004 063063063063063 01 4301 4301 4301 4301 43 A8A8A8A8A8 C C C C C  
005 063063063063063 01 4301 4301 4301 4301 43 A8A8A8ABA8 C C C C C  
006 063063063063063 01 4301 4301 4301 4301 43 A8A8A8A8A8 C C C C C  
007 063063063063063 01 4301 4301 4301 4301 43 A8A8A8A8A8 C C C C C  

C C C C C  
C DDD 
DDDDD 
DDDDD 
DDDDD 
DDDDD 
DDDDD 
DDDDD 
DDDDD 
DDDDD 
DDDDD 
DDDDD 
DDDDD 

10.38.05.086 NETPUT (030612) HA =000314 TA =000365 
ABT 4 1  ADR 4001 ABN 400084 ACT 4 3  STATUS = 00001000 TLC = 0101 

001 063063063063063 01 4301 4301 4301 4301 43 A8A8A8A8A8 C C C C C  
002 063063063063063 01 4301 4301 4301 4301 43 A8A8A8A8A8 C C C C C  
003 063063063063063 01 4301 4301 4301 4301 43 A8A8A8A8A8 C C C C C  
004 063063063063063 01 4301 4301 4301 4301 43 A8A8A8A8A8 C C C C C  
005 063063063063063 01 4301 4301 4301 4301 43 A8A8A8A8A8 C C C C C  
006 063063063063063 01 4301 4301 4301 4301 43 ABA8A8A8A8 C C C C C  

MSG NO. 000063 

007 063063063063063 01 4301 4301 4301 4301 43 A8A8A8A8A8 C C C C C  
008 063063063063063 M 4301 4301 4301 4301 43 A8A8A8A8A8 C C C C C  
009 063020064064064 01 43004001 4401 4401 44 A8 5A9A9A9 C DDD 
01 0 064064064064064 01 4401 4401 4401 4401 44 A9A9A9A9A9 DDDDD 
011 064064064064064 01 4401 4401 4401 4401 44 A9A9A9A9A9 DDDDD 
01 2 064064064064064 M440144014401440144 A9A9A9A9A9 DDDDD 
013 064064064064064 01 4401 4401 4401 4401 44 A9A9A9A9A9 DDDDD 

A9A9A9A9A9 DDDDD 
A9A9A9A9A9 DDDDD 
A9A9A9A9A9 DDDDD 
A9A9A9A9A9 DDDDD 
A9A9A9A9A9 DDDDD 
A9A9A9A9A9 DDDDD 
A9A9A9A9A9 DDDDD 
4 

10.38.11.191 NETGETL (030304) ALN 4001 HA 400314 TA 400365 TLMAX 4010  MSG NO. 000064 
ABT =OO ADR =0001 ABN =000000 ACT =02 STATUS = 1OOOOOOO TLC = 0100 

10.38.11 -200 NETGET (030270) ACN 4001 HA 400314 TA 400365 TLMAX 4063 MSG NO. 000065 
ABT =01 ADR =0001 ABN =000000 ACT =03 STATUS = 00000000 TLC = 0100 

001 064064064064064 01 4401 4401 4401 4401 44 A9A9A9A9A9 DDDDD 
002 064064064064064 01 4401 4401 4401 4401 44 A9A9A9A9A9 DDDDD 
003 064064064064064 0l440144014401440144 A9A9A9A9A9 DDDDD 

DDDDD 
DDD E 
EEEEE 
EEEEE 
EEEEE 
EEEEE 
EEEEE 
EEEEE 

Figure 1-4. Debug Log F i l e  L i s t i ng  f o r  Sample FORTRAN Program (Sheet 7 o f  11) 



EEEEE 
EEEEE 
EEEEE 
EEEEE 
EEEEE 
EEEEE 
EEEEE 
EEEEE 
EEEEE 

10.38.31.619 NETGETL (030304) ALN 4000  HA 424534 TA 424535 TLMAX 4063 MSG NO. 000066 
ABT =03 ADR =0000 ABN =000000 ACT =O1 STATUS = 00000000 TLC = 0001 

001 830200001 001 480 40601 0000001 0001 2200 FCACK H 

10.38.31.623 NETPUT (030612) HA =000510 TA =000750 
ABT =O1 ADR 4001 ABN =000085 ACT 4 3  STATUS = 00001000 TLC = 0101 

OM 064064064064064 01 4401 4401 4401 4401 44 A9A9A9AW9 DDDDD 
002 064064064064064 ffl440144014401440144 A9A9A9A9A9 DDDDD 
003 064064064064064 01 4401 4401 4401 4401 44 A9A9A9A9A9 DDDDD 
004 064064064064064 01 4401 4401 4401 4401 44 A9A9A9A9A9 DDDDD 
005 064064064020065 01440144014400400145 A9A9A9 5A+ DDD E 
006 065065065065065 01 4501 4501 4501 4501 45 A+A+A+A+A+ EEEEE 
007 065065065065065 01 4501 45014501 450145 A+A+A+A+A+ EEEEE 
008 065065065065065 M 4501 4501 4501 4501 45 A+A+A+A+A+ EEEEE 
009 065065065065065 01450145014501450145 A+A+A+A+A+ EEEEE 
01 0 065065065065065 01 4501 4501 4501 4501 45 A+A+A+A+A+ EEEEE 
011 065065065065065 014501 45014501 450145 A+A+A+A+A+ EEEEE 
01 2 065065065065065 01 4501 4501 4501 4501 45 A+A+A+A+A+ EEEEE 
013 065065065065065 01450145014501450145 A+A+A+A+A+ EEEEE 
01 4 065065065065065 M 4501 4501 4501 4501 45 A+A+A+A+A+ EEEEE 
01 5 065065065065065 01 45014501 4501 4501 45 A+A+A+A+A+ EEEEE 
01 6 065065065065065 01 4501 4501 4501 4501 45 A+A+A+A+A+ EEEEE 
M 7  065065065065065 01 4501 4501 4501 4501 45 A+A+A+A+A+ EEEEE 
01 8 065065065065065 01 4501 4501 4501 4501 45 A+A+A+A+A+ EEEEE 
01 9 065065065065065 01 4501 4501 4501 4501 45 A+A+A+A+A+ EEEEE 
020 065065065065065 01 4501 4501 4501 4501 45 A+A+A+A+A+ EEEEE 
021 01 F000000000000 00370000000000000000 4 

MSG NO. 000067 

10.38.31.624 NETGETL (030304) ALN 4001 HA 400314 TA 400365 TLMI\X =0010 MSG NO. 000068 
ABT =OO ADR =0001 ABN =000000 ACT =02 STATUS = 10000000 TLC = 0100 

10.38.31.634 NETGET (030270) ACN 4001 HA 400314 TA 400365 TLMAX =0063 MSG NO. 000069 
ABT =01 ADR =0001 ABN =000000 ACT =03 STATUS = 00000000 TLC = 0100 

001 065065065065065 01 4501 4501 4501 4501 45 A+A+A+A+A+ EEEEE 
002 065065065020066 014501 450145004001 46 A+A+A+ 5A- EEE F 
003 066066066066066 01 4601 4601 4601 4601 46 A-A-A-A-A- FFFFF 
004 066066066066066 01 4601 4601 46014601 46 A-A-A-A-A- FFFFF 
005 066066066066066 M 4601 4601 4601 4601 46 A-A-A-A-A- FFFFF 
006 066066066066066 01460146014601460146 A-A-A-A-A- FFFFF 
007 066066066066066 01 4601 4601 4601 4601 46 A-A-A-A-A- FFFFF 
008 066066066066066 0146014601 4601460146 A-A-A-A-A- FFFFF 
009 066066066066066 01 4601 4601 4601 4601 46 A-A-A-A-A- FFFFF 
01 0 066066066066066 01 4601 4601 4601 4601 46 A-A-A-A-A- F FF F F 
01 1 066066066066066 01 4601 4601 4601 4601 46 A-A-A-A-A- FFFFF 
012 066066066066066 01460146014601460146 A-A-A-A-A- FFFFF 
01 3 066066066066066 01 4601 4601 4601 4601 46 A-A-A-A-A- F FF FF 
014 066066066066066 01460146014601460146 A-A-A-A-A- FFFFF 
01 5 066066066066066 01 4601 4601 4601 4601 46 A-A-A-A-A- FFFFF 
01 6 066066066066066 01460146014601460146 A-A-A-A-A- FFFFF 
01 7 066066066066066 01 4601 4601 4601 4601 46 A-A-A-A-A- FFF FF 
018 066066066066066 01460146014601460146 A-A-A-A-A- FFFFF 
01 9 066066066066020 M460146014601460040 A-A-A-A- 5 FFFF 
020 067067067067067 01 4701 4701 4701 4701 47 A*A*A*A*A* GGGGG 

Figure 1-4. Debug Log F i l e  L i s t i n g  f o r  Sample FORTRAN Program (:Sheet 8 of  11) 



10.38.37.832 NETGETL (030304) ALN 4000 HA 424534 T A  424535 TLRAX 4063 MSG NO. 000070 
ABT =03 ADR =0000 ABN =000000 ACT =O1 STATUS = 00000000 TLC = 0001 

001 830200001 001 4C0 40601 0000001 0001 2300 FCACK L 

10.38.37.836 NETPUT (030612) HA =000510 TA =000750 
ABT =01 ADR 4001 ABN 400086 ACT 4 3  . S T A T U S  = 00001000 T L C  = 0101 

001 065065065065065 01 4501 45014501450145 A+A+A+A+A+ EEEEE 
002 065065065020066 01 4501 4501 45004001 46 A+A+A+ 5A-  EEE F 
003 066066066066066 01460146014601460146 A-A-A-A-A- FFFFF 
004 066066066066066 01 4601 4601 4601 4601 46 A-A-A-A-A- FFF F F  
005 066066066066066 01460146014601460146 A-A-A-A-A- FFFFF 
006 066066066066066 01 4601 4601 4601 4601 46 A-A-A-A-A- F F F F F  
007 066066066066066 01460146014601460146 A-A-A-A-A- FFFFF 
008 066066066066066 01 4601 4601 4601 4601 46 A-A-A-A-A- FFFFF 
009 066066066066066 01460146014601460146 A-A-A-A-A- FFFFF 
01 0 066066066066066 01 4601 4601 4601 4601 46 A-A-A-A-A- F F F F F  
011 066066066066066 01 4601 4601 46014601 46 A-A-A-A-A- FFFFF 
01 2 066066066066066 01 4601 4601 4601 4601 46 A-A-A-A-A- FFFFF 
013 066066066066066 01460146014601460146 A-A-A-A-A- FFFFF 
01 4 066066066066066 01 4601 4601 4601 4601 46 A-A-A-A-A- F F F F F  
015 066066066066066 01460146014601460146 A-A-A-A-A- FFFFF 
01 6 066066066066066 01 4601 4601 4601 4601 46 A-A-A-A-A- FFFFF 
M 7 066066066066066 01460146014601460146 A-A-A-A-A- FFFFF 
01 8 066066066066066 01 4601 4601 4601 4601 46 A-A-A-A-A- FFFFF 
019 066066066066020 01460146014601460040 A-A-A-A- 5 FFFF 

MSG NO. 000071 

020 067067067067067 014701 47014701 4701 47 A*A*A*A*A* GGGGG 
021 01 F 000000000000 003 70000000000000000 4 

10.38.37.874 NETGET (030270) ACN 4001 HA 400314 TA 400365 TLMAX 4063 MSG NO. 000073 
ABT =02 ADR =0001 ABN =000000 ACT =03 STATUS = 00000000 TLC = 0080 

001 067067067067067 01 4701 4701 4701 4701 47 A*A*A*A*A* GGGGG 
002 067067067067067 01 4701 4701 47014701 47 A*A*A*A*A* GGGGG 
003 067067067067067 01 4701 4701 4701 4701 47 A*A*A*A*A* GGGGG 
004 067067067067067 01 47014701 47014701 47 A*A*A*A*A* GGGGG 
005 067067067067067 01 4701 4701 4701 4701 47 A*A*A*A*A* GGGGG 
006 067067067067067 01 4701 4701 4701 4701 47 A*A*A*A*A* GGGGG 
007 067067067067067 01 4701 4701 4701 4701 47 A*A*A*A*A* GGGGG 
008 067067067067067 01 4701 47014701470147 A*A*A*A*A* GGGGG 
009 067067067067067 01 4701 4701 4701 4701 47 A*A*A*A*A* GGGGG 
01 0 067067067067067 01 4701470147014701 47 A*A*A*A*A* GGGGG 
01 1 067067067067067 01 4701 4701 4701 4701 47 A*A*A*A*A* GGGGG 
012 067067067067067 01 4701 4701 4701470147 A*A*A*A*A* GGGGG 
01 3 067067067067067 01 4701 4701 4701 4701 47 A*A*A*A*A* GGGGG 
014 067067067067067 01470147014701470147 A*A*A*A*A* GGGGG 
01 5 067067067067067 01 4701 4701 4701 4701 47 A*A*A*A*A* GGGGG 
016 067067067067067 0147014701 4701470147 A*A*A*A*A* GGGGG 

10.38.44.616 NETGETL (030304) ALN 4000 HA =024534 T A  424535 TLMAX 4063 MSG NO. 000074 
ABT =03 ADR =0000 ABN =000000 ACT =O1 STATUS = 00000000 TLC = 0001 

001 830200001 001 500 40601 0000001 0001 2400 FCACK P 

10.38.44.620 NETPUT (030612) HA =000510 T A  =000750 
ABT 41 ADR 4001 ABN 400087 ACT 4 3  STATUS = 00001000 TLC = 0081 

001 067067067067067 01 4701 4701 4701 4701 47 A*A*A*A*A* GGGGG 
002 067067067067067 01 4701 4701 4701 4701 47 A*A*A*A*A* GGGGG 
003 067067067067067 01 4701 4701 4701 4701 47 A*A*A*A*A* GGGGG 
004 067067067067067 01 4701 4701 4701 4701 47 A*A*A*A*A* GGGGG 
005 067067067067067 01470147014701470147 A*A*A*A*A* GGGGG 
006 067067067067067 01 4701 4701 4701 4701 47 A*A*A*A*A* GGGGG 
007 067067067067067 01 4701 4701 4701 4701 47 A*A*A*A*A* GGGGG 
008 067067067067067 01 4701 4701 4701 4701 47 A*A*A*A*A* GGGGG 
009 067067067067067 01 4701 47014701 470147 A*A*A*A*A* GGGGG 
01 0 067067067067067 01 4701 4701 4701 4701 47 A*A*A*A*A* GGGGG 
011 067067067067067 014701470147014701 47 A*A*A*A*A* GGGGG 

MSG NO. 000075 

F i g u r e  1-4. D e b u g  L o g  F i  L e  L i s t i n g  f o r  S a m p l e  FORTRAN P r o g r a m  ( S h e e t  9 o f  11) 



01 2 067067067067067 01 4701 4701 4701 4701 47 A*A*A*A*A* GGGGG 
01 3 067067067067067 014701470147014701 47 A*A*A*A*A* GGGGG 
01 4 067067067067067 01 4701 4701 4701 4701 47 A*A*A*A*A* GGGGG 
01 5 067067067067067 014701 4701 4701 4701 47 A* A*A*A*A* GGGGG 
01 6 067067067067067 01 4701 4701 4701 4701 47 A*A*A*A*A* GGGGG 
01 7 01 FOOOOOOOOOOOO 00370000000000000000 4 

1 0.38.44.621 NETGETL (030304) ALN =0000 HA 424534 T A  424535 TLHAX =0063 
ABT =03 ADR =0000 ABN =000000 ACT =01 STATUS = 00000000 TLC = 0001 

001 830200001 001 540 40601 0000001 0001 2500 F CACK T 

10.38.44.661 NETGETL (030304) ALN =0000 HA =024534 TA =024535 TLMAX 4063  
ABT 4 3  ADR 4000 ABN 400000 ACT 4 1  STATUS = 00000000 TLC = 0001 

001 830200001 001 580 40601 000000100012600 FCACK X 

10.38.45.646 NETGETL (030304) ALN 4 0 0 0  HA 424534 TA 424535 TLHAKX 00063 
ABT =03 ADR =0000 ABN =000000 ACT =01 STATUS = 00000000 TLC = 0001 

001 830200001 001 5C0 40601 0()0000l00012700 FCACK 

10.38.57.587 NETGETL (030304) ALN 4001  HA =000314 TA 400365 TLHAX 4010  
ABT 4 2  ADR =0001 ABN 400000 ACT 4 3  STATUS = 00000000 TLC = 0000 

10.38.57.594 NETPUT (030612) HA =000314 TA =000365 
ABT =O1 ADR 4001 ABN 400088 ACT 4 3  STATUS = 00001 000 TLC = 0001 

001 01 FOOOOOOOOOOOO 00370000000000000000 4 

10.38.57.595 NETPUT (03061 2) HA 400314 TA 400365 
ABT =02 ADR =0001 ABN =000089 ACT =04 STATUS = 00000000 TLC = 0020 

001 84939055485037 3 551 11620252455201423 INPUT PLS 4 UKPl 
002 000000000000000 00000000000000000000 0 

10.38.58.150 NETGETL (030304) ALN =0000 HA 424534 TA 424535 TLMAX =0063 
ABT =03 ADR =0000 ABN =000000 ACT =O1 STATUS = 00000000 TLC = 0001 

001 830200001 001 600 40601 OOOOOOI 0001 3000 FCACK a 

10.38.58.178 NETGETL (030304) ALN =0000 HA =024534 TA =024535 TLHAX 4063  
ABT =03 ADR 4000  ABN =000000 ACT 4 1  STATUS = 00000000 TLC = 0001 

001 830200001 001 640 40601 0000001 0001 31 00 FCACK D 

1 0.39.13.806 NETGETL (030304) ALN 4001 HA =000314 T A  =000365 TLMAI: =0010 
ABT =02 ADR =0001 ABN =000000 ACT =03 STATUS = OOOOOOOO TLC = 0009 

001 04907402007706F 01 11 01640040016701 57 A I A "  5A&A. I T  WO 
002 072068073021 000 01 6201 53016300410000 AIASAX 6 RKS! 

10.39.13.813 NETPUT (030612) HA 400314 TA 400365 
ABT =01 ADR =0001 ABN =000090 ACT =03 STATUS = OOOOIOOO TLC = 0010 

001 04907402007706F 01 11 01 64004001 6701 57 A I A "  5A&A. I T  WO 
002 072068073021 01 F 01 6201 53016300410037 AIASAX 6 4 RKS! 

1 0.39.13.81 3 NETPUT (03061 2) HA =000314 TA =000365 
ABT =02 ADR =0001 ABN =000091 ACT =04 STATUS = OOOOOOOO TLC = 0020 

MSG NO. 000076 

MSG NO. 000077 

MSG NO. 000078 

MSG NO. 000079 

MSG NO. 000080 

MSG NO. 000081 

MSG NO. 000082 

MSG NO. 000083 

MSG NO. 000084 

MSG NO. 000085 

NSG NO. 000086 

001 049390554850313 551 11620252455201 423 INPUT PLS 4 UKPl 
002 000000000000000 00000000000000000000 0 

1 0.39.14.349 NETGETL (030304) ALN 4000  HA 424534 TA =024535 TLMAX 4063 MSG NO. 000087 
ABT =03 ADR =0000 ABN =000000 ACT =O1 STATUS = 00000000 TLC = 0001 

001 830200001 001 680 40601 0000001 0001 3200 FC ACK H 

Figure 1-4. Debug Log F i l e  L i s t i ng  fo r  Sanple FORTRAN Program (Sheet 10 o f  11) 



10.39.14.353 NETGETL (030304) ALN 4000  HA 424534 TA 424535 TLMAX 4063 MSG NO. 000088 
ABT =03 ADR =0000 ABN =000000 ACT =O1 STATUS = 00000000 TLC = 0001 

001 830200001 001 6C0 40601 0000001 0001 3300 FCACK L 

10.39.1 8.475 NETGETL (030304) ALN =0001 HA =000314 TA =000365 TLMAX =0010 MSG NO. 000089 
ABT =02 ADR =0001 ABN 400000 ACT 4 3  STATUS = 0001 0000 TLC = 0005 

OM 04504E04404304E 01 05011 601 0401 03011 6 AEANADACAN ENDCN 

10.39.18.482 NETPUT (030612) HA 424534 TA 424535 
ABT =03 ADR =0000 ABN =000000 ACT =O1 STATUS = 00000000 TLC = 0002 

001 630600001 000000 306030000001 00000000 CONEND C 
002 2411ADB6DB40000 11010655555555000000 IAF A CM4 

MSG NO. 000090 

10.39.18.653 NETGETL (030304) ALN 4 0 0 0  HA 424534 TA 424535 TLMAX 4063 MSG NO. 000091 
ABT =03 ADR =0000 ABN =000000 ACT =O1 STATUS = 00000000 TLC = 0001 

001 634600001 000000 306430000001 00000000 CONENDN C F 

10.39.24.1 87 NETOFF (025312) DATE =82 /11/16 MSG NO. 000092 

Figure 1-4. Debug Log F i l e  L i s t i n g  f o r  Sample FORTRAN Program (Sheet 11 of 11) 

NAM STATISTICS GATHERING STARTED 
NETON DATE 82/11 /16. TIME 10.35.16. 

NM STATISTICS GATHERING TERRINATED 
NETOFF DATE 82/11 /16. TIME 10.39.24. 

CPU TIME USED: 0.316 SEC 

NUMBER OF PROCEDURE CALLS 
NETGET 6 
NETGETL 51 
NET PUT 33 
NETWAIT 81 

NUMBER OF UORKLIST TRANSFER ATTEMPTS 
SUCCESSFUL 79 

NUMBER OF INPUT/OUTPUT BLOCKS TRANSFERRED 
INPUT ABT=O 9 
INPUT ABT=l 5 
INPUT ABT=2 9 
INPUT ABT=3 34 
OUTPUT ABT=l 15 
OUTPUT ABT=2 12 
OUTPUT ABT=3 6 

NUMBER OF ERRORS 

Figure 1-5. S t a t i s t i c a l  F i l e  L i s t i ng  f o r  Sample FORTRAN Program 



AB character F-7 
Abort-output-block (AB) character F-7 
Access word 6-1, 6-4 
Accessing the network 4-1, H-1 
Acoustic coupler H-2 
Application 

Block limit 2-3 
Block type 2-7 
Character types 2-21 
Connection number 2-8, 4-8 
Job structure 6-1 
List number 2-8, 3-19 

Application connection rejection 3-14 
Application Interface Program (AIP) 

Communication with NIP 4-15 
Diagnostic messages B-1 
Function 1-3 
Internal procedure calls 4-17 
Internal tables and blocks 4-18 
Language interfaces 4-1 
List number 2-8 
Loading of 5-1, 6-1 
Macro call formats 4-9 
Residence 1-3 
Statements 5-1, D-1 
Subroutine call formats 4-11 

Application interrupt 3-25 
Application program 

Accessing 6-3 
Connecting to terminal H-7 
Dayfile messages B-1 
Dependencies 6-14 
Disabled 6-3 
Execution 6-4 
Failure and recovery 8-1 
Message types 2-7 
NAM application programs 1-4 
Privileged 6-4 
Reserved names 5-2 
Structure 6-1 
Switching to another application H-9 
Unique identifier 6-3 
Validation (see Network Validation Facility) 

AR command F-8 
ASCII terminals A-2 
Assembly errors B-1 
ASYNC TIP 7-7 
Autolink utility 1-6 
Automatic character recognition (AR) F-8 
Automatic login H-8 
Auto-recognition H-3 

Backspace character (BS) F-8 
Base system software 1-5 
Block 

Acknowledgment (see Block-delivered) 
Definition 2-1 
Header area 2-7, 2-22 
Length 2-1 
Limit 2-3, 3-6, 3-22 
Null 2-7, 5-4, 5-10 
Size 2-2 
Text area 2-7 
Type 5-10 

Block-delivered 3-22 
Block Interface Program (BIP) 1-6 
Block mode operation 2-4 
Block-not-delivered 3-22 
BR command F-8 
Break 3-23, F-8 
Break key as user break 1 (BR) F-8 
BS character F-8 
BSC TIP 7-26 
BYE 3-17 
Bl character F-8 
B2 character F-8 

Call statement summary D-1 
Cancel character (CN) F-9 
Carriage-return idle count (CI) F-9 
CASF bit 6-4 
Cassette drive 7-1 
CH command F-9 
Change-connection-list 3-19 
Change-input-character-type 3-27 
Character conversion A-1 
Character set anomalies A-2 
Character sets A-1 
Character translation (see Character conversion) 
Character type 2-21, 3-27 
CHARGE command 6-2 
Checking completion of worklist processing 

(NETCHEK) 5-19 
CI command F-9 
CN command F-9 
Code conversion aids A-6 
Code sets A-1 
Commands 6-2 
Co~mnunication Control Program (CCP) 

Hardware environment 7-1 
In a NPU 7-1 
Overview 1-2, 1-5 
User diagnostic messages B-1 

Communication interruptions H-10 
Communications line adapters (CLAs) 7-2 
Communications network 1-2 
Communications Supervisor (CS) 1-4 
COMF'AS S 

Assembly error messages 8-1 
Interface 4-9 
Macro forms 4-9 

Computer network 1-1 
COMTNAP 6-14 
CON/ACRQ/A 3-15 
CON/ACRQ/R 3-15 
CON/CB/R 3-12 
CON/END/N 3-13 
CON/END/R 3-12 
CON/REQ/A 3-10 
CON/REQ/N 3-9 
CON/REQ/R 3-6 
Configuration requirements 1-1 
Connecting to network (NETON) 5-1 
Connection 

Application-to-application 3-13 
Devices-to-applications 3-5 
Failures H-10 
Identifiers 2-8 



Connection (Contd) 
Lists 3-18, 5-11 
Monitoring 3-16 
Status E-12 
Termination 3-16 

Connection-accepted 3-5 
Connection-broken 3-11, 3-17 
Connection-ended 3-11, 3-17 
Connection-initialized 3-11 
Connection-rejected 3-14 
Connection-request 4-5 
Control character A-1 
Control statements 6-2, 5-15 
Controlling data flow 3-21 
Controlling list duplexing 3-19 
Controlling list polling 3-18 
Controlling parallel mode (NETSETP) 5-17 
Converting data 3-27 
CP comand F-9 
Cross System software 1-6 
CSOJ bit 6-4 
CT comand F-9 
CTRL/CHAR/A 3-33 
CTRL/CHAR/N 3-33 
CTRL/CHAR/R 3-32 
CTRL/DEF/R 3-32 
CTRL/RTC/A 3-36 
CTRL/RTC/R 3-36 
CTRL/TCD/R 3-37 
CUCP bit 6-1 
Cursor positioning after input (CP) F-9 
CYBER channel coupler 7-1 

Data 
Binary character A-1 
Coded character A-1 
Conversion 3-2 
Flow control 3-21 
Message protocols 2-9 
Priorities 7-6 
Truncation 3-29 

Data block 2-1 
Data message content and protocols 2-9 
Data set H-2 
Dayfile messages 6-3, B-1 
DC/CICT/R 3-27 
DC/TRU/R 3-29 
Debug log file processor (DLFP) 

Control statement 6-7 
Directive keywords 6-8 
Messages B-1 

Debug log file utilities 6-5 
Debugging methods 6-5 
Definemultiple-terminal-characteristics 3-32 
Define-terminal-characteristics 3-30 
Delimiters for single-message transparent input 

(DL) F-10 
Delimiting and transmitting terminal input 

Normalized mode G-1 
Transparent mode F-1 

Diagnostic messages B-1 
Dialup 3-17 
Disconnecting from network (NETOFF) 5-3 
Display code A-2 
Display of Host Nodes (HD) F-12, H-5 
Display terminal characteristics (CH) F-9 
DL command F-10 
Downline 2-1 
Downline block size 2-2 
Downline monitoring 3-22 

EB command F-10 
Echoplex mode (EP) F-11 
EL command F-10 
End-connection 3-11 
End-of-block character (EB) F-10 
End-of-file (EOF) 6-1 
End-of-information (EOI) 6-1. 
End-of-line character (EL) F-10 
End-of-record (EOR) 6-1 
EP command F-11 
ERR/LGL/R 3-41 
Error reporting 3-41 
Execution time errors B-1 
Expand utility 1-6 

FA command F-11 
Family name H-7 
Fatal errors 6-4, B-1 
FC/ACK/R 3-22 
FC/BRK/R 3-24 
FC/INACT/R 3-16 
FC/INIT/N 3-1 1 
PC/ INIT/R 3-1 1 
FC/NAK/R 3-23 
FC/RST/R 3-24 
Field number (FN) 3-32, 3-36 
Field value (FV) 3-32, 3-36 
File environment table (FET) 6-6 
Flow control for input devices (IC) F-12 
Flow control for output devic:es (OC) F-13 
Format effectors 2-13 
Fonnatter 1-6 
FORTRAN 

Interface 4-11 
Sample program 1-1 

Frame 2-1 
Full-ASCII input mode (FA) P-11 

GETACT macro 6-1 
GETJN macro 6-3 
Glossary C-1 
Graphic character A-1 

Hardware performance analyzer (HPA) 1-4 
Hardwired 4-5, 4-17 
HASP TIP 7-21 
HD command F-12 
Header area 2-22 
Header word (see Header area) 
HELLO 4-17 
HN command F-12 
HOP/DB/R 3-37 
HOP/DE/R 3-38 
HOP/DU/R 3-38 
HOP/NOTR/R 3-39 
HOP/REL/R 3-39 
HOP/RS/R 3-39 
HOP/TRACE/R 3-38 
Host Availability Display (HAD) F-12, H-5 
Host failure and recovery 8-1 
Host Interface Program (HIP) 1-6 
Host node selection (HN) F-12, H-5 
Host operator 1--5 
Host operator communication 3-37 
Host shutdown 3-40 



IC command F-12 
IN command F-12 
Information identification protocols 2-7 
Initialized-connection 3-11 
In-line diagnostics 1-6 
INPUT 6-2 
Input device and transmission mode (IN) F-12 
Interactive Facility (IAF) 1-4 
Interactive Virtual Terminal (IVT) 2-9, 2-11 
Interruption character (BI) F-8 
INTR/APP/R 3-25 
INTR/RSP/R 3-25 
INTR/USR/R 3-26 

Job name 5-3, 6-1 
Job structure 6-1 

LDSET 4-11, 6-2 
LI command F-13 
LIBRARY 4-11, 6-2 
Line failure and recovery 8-1 
Line feed idle count (LI) F-13 
Line mode operation 2-4 
Link editor 1-6 
Link Interface Program (LIP) 1-6 
List connections 5-11 
LK command F-13 
Load file generator (LFG) 1-4 
Local configuration file (LCF) 1-3, 6-3 
Lockout of unsolicited messages (LK) F-13 
Logical connections 3-5 
Logical-error message 3-11, 3-14, 3-41 
Logical link failure and recovery 8-1 
Logical protocol 2-1 
LOGIN 3-17, R-5 
Login diagnostics H-8 
LOGOUT 3-17, H-10 

i_ Loop multiplexers (LMs) 7-2 
LST/FDX/R 3-21 
LST/HDX/R 3-21 
LST/OFF/R 3-19 
LST/ON/R 3-19 
LST/SWH/R 3-20 

Macro assembler 1-6 
Macros 4-9 
Managing connection lists 3-18 
Managing logical connections 3-5 
Memory requirements 6-15 

- MESSAGE 6-3 
Message 

Blocks 5-4, 5-8 
Definition 2-7 
Protocols 3-1 
Sequences 3-1 
Transmission G-1 
Types 2-7 

Message control system (MCS) 1-4 
Message to network operator (MS) F-13 
Micro assembler 1-6 
Mnemonics C-14 
MODE4 TIP 7-15 
Monitoring connections 3-16 
Monitoring downline data 3-22 
MS command F-13 
MSG/LOP/R 4-3, 4-41 
Multimessage transparent mode (XL) F-16 
Multiplex loop interface adapter (MLIA) 7-2 
Multiplex subsystem 7-2 

NETCHEK 5-19 
NETDBG 6-5 
NETDMB 6-7 
NETGET 5-4 
NETGETF 5-6 
NETGETL 5-11 
NETGTFL 5-13 
NET10 4-11, 6-4, 6-13 
NETIOD 4-11, 6-4, 6-13 
NETLGS 6-13 
NETLOG 6-7 
NETOFF 5-3 
NETON 5-1 
NETPUT 5-8 
NETPUTF 5-9 
NETREL 6-6 
NETSETF 6-6 
NETSETP 5-17 
NETSTC 6-13 
NETTEXT 4-9, 6-2 
NEWAIT 5-15 
Network Access Method (HAM) 1-2 
Network block 2-1 
Network block handling 7-4 
Network configuration file (NCF) 1-3 
Network control character (CT) F-9 
Network Definition Language (NDL) 1-3, 6-14 
Network Dump Analyzer (WDA) 1-4 
Network dump file 1-4 
Network failure and recovery 8-1 
Network host products (IJHP) 1-2 
Network information table E-1 
Network Interface Progrim (NIP) 

Communication with BIP 4-15 
Diagnostic messages B-1 
Function 1-3 

Network load file (NLF) 1-4 
Network operator 7-2, 17-13 
Network processing unit (NPU) 1-4 

Communications Cont~:ol Program 1-4, 7-1 
Console 7-2 
Failure and recovery 8-1 

Network Supervisor (NS) 1-4 
Network Validation Facil-ity (NVF) 1-4 
NFETCH 4-10, 4-12 
Node (see Network processing unit) 
Normalized mode transmir;sions 2-4, 2-9, 2-11, A-2 
NSTATUS 5-3 
NSTORE 4-11 

OC command F-13 
On-line diagnostics 1-6 
OP command 6-2 
OUTPUT 6-2 
Output device selection (OP) F-14 
Overlays 6-3 

PA command F-14 
Packet Assembly/Disassentbly Access (PAD) 7-11 
Packet-Switching Network. (PSN) 1-2, 7-1 1 
Page length (PL) F-14 
Page waiting (PG) F-14 
Page width (PW) F-14 
Parallel mode operation 4-16 
Parameter list 4-1 
Parity processing (PA) F-14 
PASCAL 1-6 
Peripheral Interface Program (PIP) 1-3, 4-17 
PG command F-14 
Physical protocol 2-1 



PL command F-14 
Predefined symbolic names 4-1 
Predefined symbolic values 4-9 
Primary function code 2-32, 3-1 
Program execution processing 5-15, 6-4 
Protocols 2-1, 2-7, 2-9, 2-22 
Public data network (PDN) 7-11 
PW command F-15 

QTCLOSE statement 4-14, E-14 
QTENDT statement 4-14, E-14 
QTGET statement 4-14, E-12 
QTLINK statement 4-14, E-13 
QTOPEN statement 4-14, E-10 
QTPUT statement 4-14, E-11 
QTTIP statement 4-14, E-15 
Queued terminal record manager (QTRM) 

Call statement summary D-1 
Diagnostic messages B-1 
Function 1-3 
Network information table E-1 
Output 

Editing E-15 
Formatting E- 15 
Queuing E-16 

Sample program E-17 
Subroutines E-10 
Utilities 4-13 

RECALL 5-10 
Remote Batch Facility 1-4, 6-3 
Request-application-connection 3-14 
Request-terminal-characteristics 3-36 
Request-to-activate-debug-code 3-37 
Request-to-dump-field-length 3-37 
Request-to-release-debug-log-file 3-39 
Request-to-restart-statistics-gathering 3-39 
Request-to-turn-AIP-tracing-off 3-38 
Request-to-turn-AIP-tracing-on 3-38 
Request-to-turn-off-debug-code 3-37 
Reserved symbols 4-1 
Reserved words 5-2 
Reset 3-23 
Rollout 5-15 

SE command F-15 
Secondary function code 2-32, 3-1 
Service module (SVM) 1-6 
SETLOF 6-6 
SHUT/INSD/R 3-41 
Shutdown 3-40 
Special editing mode (SE) F-15 
Statement 

AIP call 5-1 
Command 5-15, 6-1 

Statistical file 6-13 
Supervisory message 

Asynchronous 2-32 
Block header content 2-33 
Content 2-29, 2-32 
Format 3-1 
Protocols 3-1 
Queue 5-13 
Summarized 3-1 
Synchronous 2-33 

System autostart module program (SAM-P) 7-2 
System control point 6-1 

TC command F-15 
TCH/TCHAR/R 3-31 
Terminal access to the network H-1 
Terminal class F-15 
Terminal-characteristics-definition 3-36 
Terminal characteristics redefined 3-30 
Terminal definition commandrs 

Default values F-2 
Fonnat F-1 
Range of possible values F-3 
Restrictions F-7 

Terminal failure and recoveiry 8-1 
Terminal Interface Programs (TIPS) 1-6, 7-7 
Terminal transmission modes A-2 
Terminal Verification Facility (TVF) 1-4 
Terminals 

Asynchronous H-3 
Batch H-1 
Bisynchronous H-4 
Dial-up H-2 
Hardwired H-2 
HASP H-4 
Interactive 2-4, H-1 
Mode 4 H-4 

Terminate-output-marker 3-25 
Terminating a terminal-host connection (TM) 

F-lS, H-5 
Terminating connections 3-1.6 
Termination character (B2) F-8 
Test Utility Program (TUP) 7-2 
Text 

Area 5-4 
Length 5-4 

Rl command F-15 
TO/MARK/R 3-26 
Transaction Facility (TAF) 1-4 
Transmission block 2-1, 2-3 
Transparent 

Delimiters for single-message transparent input 
mode (DL) F-10 

Mode transmission 2-10, 2-19, A-3 
Truncating data 3-28 
Trunk failure and recovery 8-1 
Turn-list-processing-off 3-18 
Turn-list-processing-on 3-18 
Turn-on-full-duplex-list-processing 3-20 
Turn-on-half-duplex-list-processing 3-20 
Type-ahead processing 4-15 

Upline 2--1 
Upline block size 2-2 
USER command 6-2 
User-interrupt 3-26 
User name 6-2, H-7 

Valid field numbers and field values 3-33 

Worklist processing 4-15 

XL command F-16 
X.25 TIP PAD 7-11 

Zero-byte terminator E-15 
ZZZZZDN file 6-6 
ZZZZZSN file 6-13 

2551 Series Communications Processor 7-1 
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