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PREFACE

CONTROL DATA 6400/6500/6600 computers operate under the SCOPE operating

- system (Supervisory Control of Program Execution). This manual is a compre-
hensive reference document written for system and user progmmmers. This
revision reflects the SCOPE 3.2 relesse.

The documents listed below are related software publications available
through the nearest Control Data Corporation sales office,

Document -Pablication Number
6400/6500/6600 Computer System 60100000
Reference Manual

6400/6500/6600 Peripheral Equipment 60156100
Reference Manual

6400/6500/6600 SCOPE 3 Product Set 60252000
Diagnostic Handbook

6400/6500/6600 SCOPE Product Set 60191800
General Information Manual

6400/6500/6600 SCOPE Installation 60235600
Handbook

6400/6500/6600 SCOPE Operator's Guide 60179600
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INTRODUCTION

The SCOPE operating system for CONTROL DATA® 6400/8500/6600 is a
. file-oriented system using mass storage; random access devices. It is

designed to make uge of'all capabilities of the CONTROL DATA 8000 computer
systems.. SCOPE exploits fully.the multiple-operating modes of all segments
of the computer. SCOPE controls job execution; assigns storage, and per-
forms segment and overlay loading. SCOPE features include comprehensive

- input/output funictions and library maintenance routines. The dayfile main-

tains a chronological record of all jobis run and any problems encountered.
Dumps and memory maps are available to aid debugging. A variety of

-assemblers; compilers, and utility programs may be operated under control

6400/6500/6600

COMPUTER SYSTEM

OPERATING SYSTEM
COMPONENTS

60189400 Rev. 1

of SCOPE, including FORTRAN, COBOL, SORT/MERGE, PERT/TIME,
EXPORT/IMPORT, RESPOND, SIMSCRIP’I‘ APT, OPTIMA, ALGOL, and
utthty routines. - 2

The CONTROL DATA 6400/6500/6600 computer:is composed of one or two
high-speed central processors and ten peripheral processors. Each peripheral
processor has its own memory and can execute programs independenily of

the other processors.. In addition, all processors bave access to the larger
central memory. Up to seven jobs may operate concurrently, sharing the '

.central processor in a multiprogramming manner. During a job, one or more

peripheral processors are used for hxgh—speed information transfer in and
out of the system: :

Components of the SCOPE Operating System are distributed among the
central memory, the:peripheral memories and system mass storage'devices.
The central resident portion of the system consists of system tables and -
pointers, communication areas used to link the peripheral and central mem-

- ories, and frequently used subroutines for both central and peripheral

ProCESSOTS,

The system monitor routine is assigned to one of the peripheral processors
‘and the system display pfogram to another.: The other eight peripheral
processors have no fixed assignments but form a common pool available
for assignment as needed. They contain idling routines that repeatedly
examine their communication areas in central memory for requests. The
remainder of SCOPE is stored on mass storage and in central memory and
called as needed. '



y

JOB PROCESSING -

G et
;ﬁ""M

" ‘A job consists of one or moTe programs, préceded by control cards specifying

equipment, time limits, priority, operator instructions and other information
needed by SCOPE. The operator initiates job loading from the system input
unit into mass storage., BCOPE selects and processes jobe from mass storage
and routes output to the proper devices.

All system activities are controlled by the system monitor. The monitor ac-

- cepts messages from processors-and routes them to processors for action,
. It communicates.with the resident programs in the .other nine peripheral pro-

.cessors and with programs active in the central processor through central
.. memory communication locations and control point areas.

sy, s

. Central processor job operationis initiated or interrupted by an exchémge

jump command from the monitor routine.- The central processor enters infor-

.- mation about a new ' program into registers and.stores the current information

of the interrupted program. in the new program!s.control point area. Hardware

. features’ insnre that the inten'upted pmgram is. left. in a state for re-entry.

LOADER

Jobl asslgued tu control points and waltmg for execution after interruption

- The loader performs the following functions:. loads absolute and relocatable
.+ binary programs, links separately compiled or assembled programs, loads
- library subprograms and links them-to user programs, detects errors and

- provides .diagnostics, outputs-a memory map, and-generates overlays.

are stacked by priority. The job using the central processor is at the top

of the stack. When it is interrupted (for example, to await completion of a

peripheral processgor function), the next job in the stack becomes the top,

and the first job is temporarily removed from the stack, When it Te-enters’ I
the stack, :the job using the eentral. pmcessor, alqngw:d:h #l11 jobs beneath: it { i

i, BYE pushed down.e Sne FET SE

BIocks of central memory swrage assmed tu control points occupy positions
. In central memory:relative to the control point nmber to which they are
+assigned: Storage.assigned to control-points is reloeated up or down as
« ' gtorage is released or-required. - Buch relocation:is possible because all

references to central memory are made relative to the reference address
assigned by the monifor routine.

% —.g

T

The loader is used whenever relocatable programs are transferred from an

Jinput orstorage device to central memory:. Loading errors are written as

diagnostics. on.the dayfile. .-During the loading-process, the loader links sub-

pprograms together and generates overlays-as directed.

i @,g "

60189400 Rev. |
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SYSTEM LIBRARY

AND MAINTENANCE

PROGRAMS

SYSTEM REQUESTS

60189400 Rev. G

Three types of loading are performed: normal, segment, and overlay.
Segments and overlays allow programs that exceed storage to be organized

so that portions or groups of programs may be called, executed, and unloaded
as needed.

The airailéhlé system ljbrai'y and ﬁlaini-ﬁ:ehéhce progi-ams are EDITSYM,
EDITLIB and UPDATE. EDITSYM and UPDATE provide symbolic, language-
mdependent editing of progra.m files,. which alleviates the burden of main-

4 taining large card files. A two-level editing technique permits the installation

to make modifications to standard software without affecting the standard se-
quence numbers. EDITSYM and UPDATE process symbolic card decks In
compressed format. They can compress and sequence the source cards of
one or more decks to form a program library or create a compile file from
one or more decks in a program library. Modification of program libraries
can be done independently or in conjunction with the creation.of a compile file.

The system library file is created and modified through the EDITLIB routine,
This file may reside on mass storage and in central memory or on a dead~
start load tape. EDITLIB runs in a normal multiprogramming environment .
and is submitted a8 a normal job, It can create a deadstart load tape from

" any combination of the followmg sources: the currently operating gaystem,
_ an already existing deadstart tape ,and 2 hmary mput file. EDITLIB can

delete, add, or change the resldence of routines in a currently operating
mASs _storage/ central mg_mo;‘y system library.

Bystem requests enable the user to access certain variables in his operating
environment, to manipulate data files, request dumps, and perform input/
output functions. These requests are grouped into file action requests and
system action requests.

File action requests consist of position functinns data functions, and file
initialization functions. Position functions move files on sequential devices
forward or backward, and position files on random access devices at
specific locations. Data functions iransfer data between hardware devices
and central memory. Files are readied for processing by the file initiali-
zation functions.

A system action request for a checkpoint dump causes SCOPE {o record all
information relevant to the executioniof the program. Execution may be re-
started from the checkpoint dump rather than the beginning of the jobh. This
feature is particularly useful for long jobs, which may not be run continuocusly
from beginning to end.

xi



DAYFILE

SYSTEM DISPLAYS:

xii

Through other system’ aétion réquests the user may release or request

" ‘additional central mémory or extended corée storage.

The dayfile is a mass storage file that holds a running accuunt cf a}l control
cards, equipment assignments, error diagnostics, central ‘And peripheral-
pmcessor time used, and in;mt/outplt routines used by the jobs in’ central
memory.’ "At'thg end of a job printout; all dayfile messages associated with
the job are printad. The dayfile can bé'accessed for accouniing purposes.

“The Iatest dayfﬂe messages are visihle to the operator on one of the display
- scopes

ot -

‘Two console’ Sereens provide system monitor information and central memory
displays. Through the console keyhoard the operator can control the operation

- of the- mni:ung system. :

" *The operator cin request vatious displays: the most frequently used are

hi statiis, system files, a.nd dayfile displays. The job status display pro-

yides the status nf aIl Jobs bemg executed their, prionty, and position in
the control pomt Biac“k the last program message, and other pertinent infor-
" mation. ‘Ihe system ﬁles dlsplay shows the status of jobs not yet being

executed, 'The dayfile display gives the latest dayfile messages. As new
messages are added {o the botltom of the display old messages are removed
from the top.

60189400 Rev. I
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SYSTEM DESCRIPTION 1

L1
HARDWARE/
SOFTWARE _
INTEGRATION

60189400 Rev. I

When the computer is deadstarted, all the peripheral processors (PP's)

are forced to read, and can be {ilied with programs from & system tape.
Once this has been done, each of the PP's is completely sovereign; other
components of the machine cannot force PP activity; they can neither put
information into its memory nor read information out of its memory. A PP
can be requested to receive, transmit, or process information only. (Every:
PP must contain a program for receiving and responding to requests.)

A central processor (CP), though a main component from the user's view-
point, is completely in the power of every PF at all times. Any PP, by
executing one of its own instructions, can alter all the registers of a CP,

-+ write new information into. central memory (CM), or read information out of

CM. A CP, on the other hand cannot directly affect a PP in any way {unless

; the central processor exchange jump option is avaﬂable)

PPO contains the momtor program (MTR) and is in permanent overall control
of the system; the other PP's cannot periurm any funetion not approved in
advance by MTR. A communication area in central memory is assigned to
each PP, The first word of each communication area is the input register of
the associated PP; the second word is the output regmter, and the remainder
is the mesaage buffer, . . -

PPB is permanently ass;gned to the System dlsplay routine (DSD). The other
PP's, 1 to'8, are initially aggigned to read then: input registers over and
over, The monitor makes a request of a PP by puttmg a significant word into

. the input register of that PP, . Upon finding the request, the PP obeys it (or
-determines:that it cannot do Bo), indicates to the monitor via ite output register

that it;has finisbed, and retums to its idling state of continually reading its

_input register. . Thus all requests to a PP other, than the monitor are com-
mumcated thmughwthe mput reglster of that PR

Each PP (other than MT,R) uses 1ts output regxster ior requests to the monitor
and for completion status of the requests. The monitor pericdically reads
the other PP output registers in turn, looking for requests, and zeros them
whenever the requests have been satisfied.



Although the primary task of a PP is to act on request from MTR, on =
occasion a PP must request the cooperation of other PP's. Buch reguests
are routed through the monitor, Furthermore, a PP must request per-
rission from the monitor before using an I/O channel. Since every PP is
capable of connecting itself {o any channel, it is essential in preserving order
that only one PP at a time iry to use any one channel. To avoid an attempt
by two PP's to use the same chanmnel (which would disrupt both PP's and the *
channel}, the monitor maintains a list of channels and their status. “Before-"
a PP can use a channel, it must request the monitor to assign that' uhmmel
for its exclusive use. When finished with the channel the PP frees the .+

cham;el N 1 _ _ 5

1.2 , oo : B

MULTI- ’ e .ooE T L ST

PROGRAMMING ~ - - _— LI S S Sl I IPF

CENTRAL o ' oo a

MEMORY USAGE CM low core, called the ceni:ral menory resit}ent or CMR, is reserved for

- : o system tables and programs and is never dtcessible to a user's CP program.
The remainder of 'CM is allécated'by-the monitor 1o iiser jobs as they are ,

~ selected on & pl;mrlty basis for execution. SCOPE can supervise as many i ¥

'as seven separate CP jabs. Cie '

CONTROL POINTS Up to eight sreas, aumbered 0 {07, are-designated as control points within

central memory resident (CMR); the actual number is a configuration param-

etef” wlthm CMR, %vew CP - program:is asslgned to a control peint; control
poinif 0 is ised for Bystem ﬁmcnons. -

4
P 1%

54"&-_,‘= 5'2= 2

_ B When a job 18 in’ G‘M ‘the-éontrol point:area to which it is assigned includes
RRE the followmg inforthation: ‘job name, Jength, starting address in CM, time
i * uged 8o far, I/O eqaipment asgigned:io’ job; and its control statements. The
* eontrol pcunt ‘area algo-Gontains an exchange package, a 16-word section

consisting 'of the ‘tontefits of4l1*CP registersusedin executing a program.,
This information is necessary to start or resume a progra.m The format of
et ?fhe exchange packageffolloww A R SR Vs

T pippltTEaE

1-2 60188400 Rev. K
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59 53 35 7 Words. -
Program AQ (Address 0
Address (P} Registers)
Reference Al Bl {(Increment 1
Address (RA) Register)
Field - .
| Length (PL) R o2
| woseqmmy PP P °
RA-ECST 000000 |A4 - IBa 4
FL-ECst[ooo000 |as | .. . |B5 5
Monitor T _
Addressit |26 B6 5
AT .. |Br 7
wm Pl sttt g (Operand Reglsters) 10
= . =
'-',‘X"?_ | 17

A central memory program can be easﬂy relocated by moving the program m
memory and resetting the reference address (RA) i the exchange jump area,
All céntral processor references to centrai memory instructions or data are’

relative o the program's CM reference address. The RA and field length

-{F1) define the central memory limits of a program (RA plus FLj. Field
_ _length is the total program length. The program address register (P) defines
. the iocatmn of a program step. Each reference. to memory is made to the

address Speclﬂed by P + RA. In starting a program for the first time, the
monitor provides the values for RA, FL, and P in the exchange area.

TThe ECS RA and FL are expressed in thousands (octal).

1 This applies only to machines equipped with the central processor
exchange jump feature (CEJ).
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1.3 -
FILES .

1.3.1

ACTIVE FI].ES

1-4

" of the followmg

SCODPE is a flle-oriented SystEIB. all mfnrmation contained within the sys-
tem i consideted to be eitheT : i filé or part” uf a file, Active files—those
immediately avaﬂabie to the system at any mament — are defined to be any

i
THRE 1]

© Al jobs (each job is a file) walting to bE" nm This set of files is
caHed the ]Gb stack ar input queue. d

S

. Lo

;Quiput files from ]obs whmh have been run and are waiting to be dis~

posed-of-by prmtlng, punching, etc... . s

Jubs {files) presently in some state of executmn

5 .- Eiles; currently being used by the jobs in executmn.

Common fﬂes, wluch maintain active status by specific request.

- o Permanent »ﬁ}es-whlch -are-attached.to mam]?b

The SCOPE operating system maintains a ﬁlg%ﬁame table (FNT} in central fm‘ }
memory resident. This table contains one 3-word entry for each active file T

~ in°the system, * The first word identifies the file and contains other infor-

mation about it, Thé 2nd and 3rd words whlch describe its status, are

~ gometimes called a file stutus table or FST eniry, When the user requesis

a file with a REQUEST contral card or macro call or when he issues an 1/0
request referencing a file that does not exist, the SCOPE system creates an

. ., ENT entry for the file and assigns the file to a device. Thereaiter, each
{;une a user ngakes an I/G request file stams info :

1 ah on is transmitted

'A’;The‘*four ‘types of ‘active ﬁles are* mput, loealy output, and eommon. When

a perma.nent flle is attached to a'job, it ‘becories 4 special kind of local file.

‘As a ]Ob progresses, the jab{ fiie goes through several type changes.

L S .'{

" When a jéb ‘tile 1s vead frowithe Gard Teader, it'is copied onto mass storage

and becomes an input file; it is not assigned {o any control peint. The file
name is that name given on the job control card. The file name/status table
contains a priority (from the control card) for the file which becomes the
priority for the job.

O
L
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'When the job is ésmgned to a cbni:fol pomt, t'hev iﬁput file becomes a loeal
file; and its name is changed to INPUT. ’I'he orxgmal pame of the input file

is savedin a word of the control point as the name of the job. New local

files named OUTPUT, PUNCH, and PUNCHB will be established, if refer-

enced, and given disposition codes of print, punch coded and punch binary,
respective}.y. '

]NPUT OUTPUT PUNCH and PUNCHB are all 1oca1 files on mass storage.
They are the immediate source of card mput and the immediate destination

of printer output and coded and binary card output Because several jobs

may run concurrently at. different control pomts, several local files called
INPUT, OUTPUT, PUNCH, and PUNCHB may be in the file name/status 1

“table simultaneously. When a local file is sought in the table, both the name
- and the control point number are used fo identify it.

When a job terminates, the local file called INPUT for the assigned control
point is released. Entries in the file name/status table for the local files
called OUTPUT, PUNCH, and PUNCHB for that control point are altered so

;. that their names are changed {o the name of the job itself, which is found in

the control point area. -The control point is then released.

Other local files can be created by the job, For instance, the first time a
job references a file called RASP, the system consults the file name/status
table entries for a local file of that name assigned to the job's controel point.

_If one does not exist, a file is immediately created, initially consisting o:nlyj‘:‘

of an end-of-information mark. This file is named RASP and entered into

the file na.me/ status table as a local file assigned to that control point. Whenl
the job terminates, ail local files created in, this manner are completely
eliminated from the system.

. The fourth type of active :Iiile — the common fﬂe — igs a local file for which

active status is mamtamed bya control card request so that the file does

- not di_sappgar when the job originating it is termi_nat_e_d

Example

A ]ob cﬂnl:ams the cou’crol statement.

COMMON RASP.

I this control statement generates a local file called RASP, that file
" ‘does not disappear when the job terminates. The entry in the file name/
- gtatus table for the local file RASP is altered so that it no longer belongs
to any control point, and ‘its type will be common. I RASP is assigned
to a private disk pack, however, itwill be préserved on the disk pack
when the job terminates and the COMMON card will have no eifect.

An attempt to declare a permanent file COMMON is illegal.

1-5



1.3. 2
LOG]CAL RECORDS

[

B =Txanslation is: charactarufur-character.

It is assumed that the file name/status table did not already contdin
“an entry for a common file ¢alled"RASP. However, if it did contain
such an entry, when'a job is processed that ‘contains the control state-

ment COMMON"RASP., file RASP would be assigned to the control point

of that job! RASP wouid then be avaﬁable to that jnb just as if it were
a lncal file.

If a third 3oh contamed the control statement COMMON RASP. and if,
“when this card was precessed it waks found that the common file RASP
" had been asmgned to thie aontrol point of a runfiing job, the earlier job

wotild have to términate and file RASP be détached from its control point

before RASP wuulﬁ be available to the 1atest jub.

“To el:.minate a coinmon file like RASP froni the system, a job must contain

the contro}. statément COMMON RASP, and-a late? tontrol statement:

RELEASE RASP o ' IR A A

1 :When the {atter control statement is pmcessed RASP is vonverted from a
" pcommon file to 4 local file, but not stherwise altered When the job is

terminated, the'local file RASP is destroyed.

C AN files withm the SCOPE system, regardless of type, are organized into
) logical records: for input fﬂes, through the urdermg of control cards; for
: output fl.les, fthrough the language translator or other program producing

the output; otherwise, logica_l record generation }s u_p to the user.

_Since the logical record concept is defined for all devices, files may be

transferred ‘between' devices without'losing their structure. The physical

format ‘of 4 logical record is ‘determined by the dévice on which the file

vesides, The physical record nit Size (PRU) i the smallest amount of

information that may be transferred during a single physical read or write
operation for each device within the system. -Logical records are written
as one or more PRU's, the last of which is short or zero-length., A zero-

length PRU is written if the logical vecord is an even multiple of the PRU size

or if a write operation was requested with no data in the buffer. A zero-

length PRU contains fewer bits than a CM word.

o Coded-files on 1/2-—inch magnetic tape recewe Spemal treatment, Within the
. .SCOPE system, all coded information is carried in display code; therefore,

a conversion to external BCD must be made before writing on the tape.

P

Poges L
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LEVEL NUMBERS

O
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Tﬁé‘display code end-of-line mark (12-bit zero byte) is converted to the

‘external BCD characters 16328. The display code end-of-line mark is

recognized only when it appears in the lower 12 bits of a central memory

word.
PRU Smes gdecimall
6638 disk - - 64 CM words
© e60adisk - . 64 CMwords
. 865 drum . T ] CM words .
854 disk pét}k’ o 64 CM words

" For magnetic tapes. reference appendix 1.

Related logical records within a file may be grouped by the user into an
organized hierarchy. The lével nimbeér (0-17 yTof a logical record is con-
tained in the short or zero-length PRU which terminates the record. This
PRU is the level mark. 'Fhe level number is declared in the write request.
If no number is specified, a level of 0 is assigned. H, when no data is in

.the buffer, a level number is specified in a write request, a zero-length

PRU containing the level number is written. A write end-of-file request
causes a zero-length PRU of level 17 (logical end-of-file mark) to be
written. A logical record of level 17 is always interpreted as a logical end-
of-file, whether or not it is of zero length, The level mark appended to each
logmal record is not placed in the circular buffer when the file is read; but it
is returned as part of the status information.

‘T Level number 16 should not be used for a job which includes a request for

a checkpoint dump as this level number is used in a unique way by the
checkpoint dump program.



i-8

The lowest level within a. file is aSsaciated'with-a- single logical record.
A higher level defines a set of records consisting of the logical record at

- that level plus all preceding records at a:lower:level. :

A

For instance, a file might be regarded as a multi-volume book; level 0
would be equivalent to a page,:leyel'l to a chapter, and level 2 o a volume.
In the following example, the lowest level 0 is associated with a single
logical record called aspage; level 1 marks delimit a group of pages called

chapters- chapters are, grouped by level 2 marks mto volumes.

PR

level 1 mark and the succeeding one.
logical records as shawn in the dlagram

#5%

Included, therefore, will be several

Logiqalmgepq;'q_ | Level Max‘v}éﬁ Page | Chapter | Volume
1 0 1
2 st # 5 2 . A
= 4 : 0 4 | -2
5 "y T =
S R LA
8 1 I
10 B 10
11 0 11 4 0
12 1 i2
13 & 13
14 2 14 5
15 ] 15
16 1 186 6
17 0 17 III
18 1] 18 7
19 2 19
End of Information

60189400 Rev. I
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The format of the level mark varies depending on the device type on wluch
file resides, as fullnws : :

’ Card Flles

Each logmal recnrd is termmated by a card w1th 7 8 9 punches in column 1,
Columns 2 and 3 may have an octal integer, 00-17, to denote level number.

- Level zero; is agsumed in the absence of punches in columns 2 and 3.

. 'The end of jnforméﬁon is signaled by a-‘ca_rd with' 5,7,8,9 punches in column 1,
or with 7,8,9 punches in column.l and 17 punched in columns 2 and 3.

' Mass Storage Files and Binary Mode 1/2_-inch
‘Magnetic Tape Files (SCOPE Standard)

Each logical record is terminated by 8 chanacférs;(%}s hits) as follows:

" binary zeros; reserved for future system use A

47 . o T S 3 0

- ; - P o o lgvel numbe'r, in b]’pary

If the last information in the logical record dées not fit exactly into a physical
record unit, the 8-character marker is appended to the last written PRU;
otherwise, ‘the marker is writfen as a single PRU of zero length.

" Coded Mode' 1/2-inch Magnetic. Tape Files (SCOPE Standard)

""Eac':h_ Ii;gi'(:_:‘n_a_i rgac'{};cd 15 terminated by Bithiracfeijs as follows:

Coy blank;:reserved for future systamiuse i
a7 3 0

oo .. ., .. . level number,in binary ~

The. level number is the low order 4 bits of the last charaeter. The upper two
blts of ﬂllS character are ‘always zero except for level zero where they are
012. . For example level fwé'would be represented by 2020202020202005 in
external BCD Level zero would be repreaenteﬁ by 2020202020202020 in
external BCD i the last information i the logical record does not fit exactly
“into a physmal record tinit, the B-character marker is appended to the last
written PRU- otherwme the marker is written as a gingle PRI of zero-length,

60185400 Rev. K _ i-9



1.4
RANDOM ACCESS

1-10

Random access files can be created on mass storage devices and their
records can be read by direct addressing or sequential references, A disk
address refers to pointers to system tables. When random file processing is
requested the disk address is returned when a logical record is writien. A
d1sk address is accepted from the user when a: Iogmal record is read.
Generally, the disk: addresses returned when the file is written are gathered
into an index, SCOPE provides a routine (IORANDM) which automatically

" formats cne-of two types 6f indexes containingeithér named or numhered

records. In eithér casé; the first word is an indicator of the index type:

+1 or -1. If the file contains only numbered records, sequencing of disk
addresses in the index corresponds to the record numbering; the first
addresg belongs to record one; the second to Tecord two, and so on, The
index need be ‘only n + 1 words in length, wheren is the maximum number of
logical records in the file. The first word oi such an index is set to + 1 the

* ‘first time the file'is written. : SN

. If the file mcludea named recerds the index ‘contains a two-word entry for

edch’ record The Iengi'h of this index i 2n + 1 words. The first word of the

index entry contams the record name, one to seven display code characters,

left justified with zero fill. The second word of the entry contains the disk

address of that record. If a given record has no name, the first word of its )
index entry contains zerc, and the record must be accessed by its sequence @
number. The first word of a name index is set to -1 the first time the file is ‘

B written

Whén a record is written with a name that :;‘l'i'éadyd:;bpears in the index, the
new record is substituted for the existing record. When a record is writien

: ,w1th aname that does not appaa.r in the 1ndex, IORANDM piaces the new name

in the index at-the Iowestmoccupwd posmon ‘and assigns the number of that

, position to the record. When there is no space in the index for a new name,

the request ig rejected’ ‘and index full statis is returned.
When'a record iz written by number and the records for that file can be
named, the npame is not disturbed.- -

Other forms of mdexes may be defined with a central processor subroutine
‘which sets ‘fields'in thé file environment table (FET) and locates the records
within the index.

. When fxles contam many logmal records multlple levels of indexes can be
. ;”deﬁned t "conserve central memory space “When a multi~index file is
. ... Written, Iogma}. record disk addresses are, chrected to a subindex buffer.
Whenéﬂgle. buffer hecomes tull, the submﬁex 1tself can be written as a logical
_recor& in the ﬁle the submdex fllSk address is directed to a main, or
gprlmary, mdex ’I'he forms of the primary and su"bmdexea can be that
‘supplied by JORANDM or i:y a user-supphed routine. They need not be the

same type.

60169400 Rev. T1:



1.5

FILE LABELS

60189400 Rev. 1

Random files which are to endure between runs ina job or between jobs
should be assigned to private disk packs, declared as common files or
cataloged as permanent files. At the end of a run which.creates such a file,
the user should close the file. The system ‘then automatically appends to
the end of the file the contents of the index buffer specified in the FET.
When the file is to be read, the user must open ! the file with an index area
specified in the FET. The system then reads the index record into the
spec1f1ed area. = §

SCOi‘-‘E éystem file laﬁeié a.re define;i foi' files recorded on 1/2-inch mag-

-~ netie,tape only,  The labels are described and demgned to conform to the

.. Proposed USA Standard, Wcrkmg Pa@r Magnetic Tape Labels and File

Structure for Information Inferchange, produced by IS0, the International
Organization for Standardization, Technical Committee ISO/TC 97, Sub-
Committee 2. In addition to the standard SCOPE labels, an installation may
optionally choose to process tapes with a label format identical to that used
by Control Data 3000 series computers {Appendix C).

Tapes centaimng a system label (or nptlonally a 3000 series label) are
recognized as labeled tapes. All other tapes are considered unlabeled.
Label processing is not provided for unlabeled tapes. SCOPE system labels
are recorded at 556 bpi (or at a value set by an installation parameter).
Control Data 3000 series labels are recorded at.the same density as the file.

All system labels are 80 characters: Labeled tapes are checked by the
gystem for file name, "reel number, creation date, expiration date, and
edition number. Labeled tapes are protected from accidental destruction by
checking the creation and release dates in the file header label. This label
is delivered to the circular buifer for an input file, so that the program may
check it further as required. Unless the user process (UF) bit is set in the
FET, reel swapping for a multi-reel tape file is automatic. The system
executes two function calls: CLOSER UNLOAD and OPEN REEL. Since

* these calls are issued by the system, the file header label is delivered in the
E FET for- the fu’st reel only.

1-11



The following terms are defined in con]unotion w1th the SCOPE system file
' labels. o
' :k ﬁolo;né: ,'Syoo_ny‘iroué éwith re_ol o{_mégnetic tzipe.
Volume Set A collection of related volimes in'which one or more files are
' recorded A volume gat may conswt of :
A smgle volume contaimng one fﬂe
A single volume containing several files
Several consecutive volumes containing one file
) Several consecutive volumes containing several files
Tape Mark "A one=chdracter record, 17 gs plus- check character recorded

©in even panty The tape ‘mark separates label ini'ormatlon from {file
mformatmn. '

¢

The'first four characters ‘af Iabels idenﬁ:lfy the type

Type Identlfler

Volume header labsl = VOLL -

. Volume trmler label EOV1 o

File header 1abel ¢ HDRY o
File trailer Iabel. “EOF1

Device header label: : DEVl

Labe}. formats are deacnbed in Appendix C.

i

1.5.1 . r T : o . - Sy

TAPE FILE STRUCT URE  SCOPE standard system-labels and tape marks establish the tape file structure
according to the following rules: Required labels are indicated by & 4-char-
acter identifier, and tape marks are indicated by asterisks.

Single-Reel File

VOL1 HDR1*...Data Blocks, ..* EOF1**

Multi-Reel File

VOL1 HDR1*, ., First Volume Data...* EQVi**
VOL1 HDR1*. .. last Volume Data...* EQFL¥*

l 1-12 60189400 Rev, I
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Multi-File Reel

. VOL1 HDR1*...File A, .;*EOF1* HDR1*...File B...*EOF1%*

- Multi-Reel Multi-File

VOL1 HDRI1*...File A...* EOF1 * HDRi*..,File B.,.* EQV1%
VOL1 HDRL*, ., Continuation of File B...........* EOVI#*
VOLL HDRI*... Last of File B...* FEOF1* HDR1*...File C...* EOF1%*

Volume Header Label

The first PRU in the volume must be a volume header label; it may not
appear elsewhere. '

File Header label

Every fJ.le must he preceded by a fﬁe header 1abe1 and every file header .
. must be preceded by a tape mark or a volume. header label, When a
voluma ends within a file, the continuatmn of that file in the next volume
_ must alsu be preceded by a fﬂe header :

O

_ _Flle Tra:l.ler Label

A file trailer label is’ requlred as the last biock of every file. A file

#railer must be preceded and followed by:a tape mark, and if it is the

- last file trailer in the volume, twu fullowmg tapemarks are required.
Volume Trailer Label

When.a volume ends within 4 fﬂe, the last PRU of the file in that volume
must be followed by a volume trailer label which must be preceded and
followed by tape marks. .

When end-of-volume and e'nd;o'féfile coiﬁéidé"i‘fﬁe labeling configuration is one j
of the following (* indicates‘tape mark): 3
...File A...* EQOV1* *
VOLI HDR1** EOF1 * HDR1*. . ,File B. ..
e e s "(A))f"\ =-(A) (B) ‘
C T File A...* BOF1+ HDR1* * EOV1* *

VOL1 HDRl*...I‘]le B...
C e (BY Srn

Dt

60189400 Revy' I 1-13



1.5.2

JDISK PACK

iy

1-14

"RFEILE STRUCTURE. .

EE

An:854 disk pack-is organized into 2000, 5 record blocks of five PRU's each.
Every RB fills a single track of the disk pack; its logical number is 10a+h,
where a is the cylinder number and b the head group number. Of the 15
sectors physically available on a track, the last (number 15) is unused; the
remainder are grouped into PRU'B as follows:

[ R i g e
RiEEE I RS I RS i ‘

. PRU Sectors . Lo h
0 (0,1 andzl_“_: N -
1 6, 7, and B B
2 12, 13, and 14
Cg mamas e
4 9, 10, and 11 .

Two revolutisans are required to read-PRU’s i.n sequence in a record block.

i*Disl«: p ; “IF publie, it is available to

i3

' the aystem T W ntmg and reading fﬂes &n i:he sime basis as a large disk
unit of the non~removable’ type. id private, it pmv:tdes space for up to 63

files, none of which are permitted to overﬂuw to another storage device. i:} ‘
When a private pack is assigned toz 30b {in - response to an RPACK control =
soard) ;. the names ofithe files:it’ containg are read from the first three record
blocks into CMR, along with.the.record block reservation table (RBR) and
-record block table (RBT) chains:mneeded to-aéeess the files. When the job
terminates, these tables are wntteu back onto the pack before it is logically
unloaded. Pt gefipa Toe o
'I‘he first PRU cf a disk pack eantams 1ts Iabﬂl formatted as follows:
Character TR A b sl T
Posu:mns Descmgtmn i
: £ ) FTETRRE 15 ¥ #
_4 i % LE
A Binary zero
-10 . Julia.n date (yydcid m display code)
11-20 Viaual number/ identlfler, right justified
N e ,},;wif:h dlsplay_code zero padding
21-30 Bmary zern Ca e
31-38 Binary ZETO lf public devica pack name, left
justified with binary zere fill, i private
(-
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Character

Positions Description
39-40 Binary zero if public; binary count of files on pack
if private
41-78 Binary zero
79-80 Checksum of all other 12-bit bytes of PRU
81-460 RER table
461640 Binary zero

If the pack is public, the rest of the first record block cannot be used, and
usable space begins with the second record block {number 1).

If the pack is private, file names and RBT chains are stored in the rest of
the first record block and may extend through the second and third; usable
space begins with the fourth (number 3}.

Filés on a private pack can be accessed only by the job to which it ie

assigned. Private pack files can be only type local (not common or output)
and must have zero disposition codes.

60189400 Rev. I 1-15






JOB PROCESSING 2

A job consigts of one file of punch cards or card images. The first logical
:record of a job file consisis.of the control cards which identify the programs
and data files and control the sequence of.program executions (runs). Con-
. tiol eards specify how the job.is to be processed; they determine all operafions
“performed on subsequent logical records of the job file.

JOB FLOW SCOPE begins processing by reading the job card. It copies the job file on
mass storage and adds the' name of the job to the list of input files.

) _ . When a control point is available for the job and the required amount of
I ‘ . ‘memory. is free the 30b 13 brought to the oontrol point through the following
' steps:
. - E - Memory is aliocated Jobs aiready in the computer may be moved in
Q - 77 " central memory.

h . . The f1rst record {or pa_rt thereof) of the job' deck {control card
’ record) is copied 1nto the control statement buffer of the control
_point, and a pointer is uutiallzed to indicate the first control card.

® . The.name of the job file is changed to INPUT and the file is positioned
. to the begmning of the second record.

L] ,The f1rsi: control statement in the buffet is executed, and the pointer
© . moves to the next control statement This begins the first run within
the job., When that run is comp‘ieted the next control statement is
- executed, begmrung the second run. When control siatements are
- _depleted, the job is terminated. Control cards are written in the job
dayfile as they are.executed.

' Each job must begin with a job card and end with = file separator card. All
- control cards must appear between: the job card and the first record separator.
The end of the control cards is signified by a 7,8,9 punch card (end-of-
record) ‘or a 6,7,8,9 punch card (end-of-information) if the job consists of
control cards only.

60189400 Rev, K 2-1
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CONTROL CARDS Control cards have two flelds. The ﬁrst contains the ﬂag word startmg in
the first non~blank column., Flag words described in this section are re-
served for the system and may not be used as a name or a program call card.
All cards with a flag word not recognized by SCOPE are treated as program
¢all cards.

“The gecond field is-optional;'it may contain one or more parameters, sepa-
rated by any-character that is no{ aiphanumeric; not: a blank nor an asterisk,
“The two fields are separated/by any characterthatis not alphanumeric nor an
‘agterisk. - ‘The parameter-fiéld isferminated by aperied or right parenthesis

and a terminator must be present even when no parameters are specified.

All blanks are ignored in the parameter field. Comments may appear to the

right of the terminator. Characters in the range of 1 to 44 in display codes

(A—Z and 0- 9) are cons1dered alphanumeric :
o maels s % il e ST L LT

R TE RN SRR FUF IR
H A E5E o

JOB CARD

processor ‘time 1im1t and memory reqmrements ?Fieids are separated by

commas and the last field is terminsted by a period. Blanks are ignored in
& joh card, Fields other than n may appear in any order as they are identi~

" fied by'leading characters mdicated above by cap).ta_l letters, :

n o, Alphanumeric ]Ob name (1-7 characters); must begin with a letter.
: t;; ... Toassure umque JQb":ames SCOPE replaces the last two characters
o with -3 system generated value. If only @ job name is specified,

installation-declared values aié assumed for the remaining fields.

Tt ) t " ceniral” processor time hmit for the job in secunds a maximum of
< 5 oetal digits.” ’I‘1me Timit must suffice for the whole ]ob including
all compﬂatmn and ‘execution, Value may not exceed
o 32767 (7777’78) ‘The valie of ."32’?671G ‘defines an infinite time:

o tlme limlt chack is performed m ithis case.
H : BN

oMl T totnl centrai mémory field 1ength of the job; a maximum of 6

wecdT T -+ octal digits, - The field length (storage requirement) is rounded up to
a multiple 0f100g by the system. '

Bl

i1 SECLL- - {1 = total extended core storage field length given as the number of
’ T N R lﬂoos-worﬁ blocks required. Value may not exceed TT77g.

iy g}

Pp s p = pmonty 1evel dn octa.l at wmch ]Ob enters the sysiem.
1=p= ok 1; k is an installation option-£.8; 1 is the lowest priority.

TCompatibility with job card formats used by previous systema may be

obtained at installation option.
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 SWITCH CARD

MODE CARD

60189400 Rev. J

SWITCH,n.

At the beginning of 4 job'pseudo sense switches 1-6 are,set to off. Settings

" may be changed and preserved at the control point for reference by a subge-
guent program within the same job. Each use of the SWITCH,n. card changes
the current status of the specified switch. For example the first SWITCH,4,
card will turn that switch on, the second SWITCH,4. card will turn.itioff: -

" Switches also ‘may bé changed by console commands OFFSW and ONSW,

MODE, n.

MODE. is used: to select exit or stop conditions for a central processor pro-
- gram, ' ‘The exit selections (n) are loaded into the exchange jump package.
Upon an exchange jump, the selections are stored in the central processor
- and the éxit deours as soon asthe selected condition is sensed. The exit
mode is set fo 7, if not otherwise specified. ..,

n value Exit Condition
0 Disable exit mode - no selections made

| ~Address:is.out of range because of; _
"7 Attempt was made to reference central memory or
extended core storage outside established limits

Word count in extended core storage communication
instruction is negative .. .

2 ' Operand out of range, floating point arithmetic unit received
* an infinite operand.

Address or.operand is out of range.

‘4 Indefinite operand, floating point arithmetic unit attempted
to use an indefinite operand.

5 Indefinite operand or address ‘is out of range.

6 - Indefinite ope_randp:r operand is out of range.

T Indeﬁnite operand or operand is out of range or address is out

- of range.
 Example:
“MODE,; 3. Selects address out of range or o |

operand out of range as stop conditions.

A mode zero error may occur if the program jumps to relative location zero.-l



CKP CARD

RESTART REQUEST- =

COMMENT CARD

EXiT CARD

PR

- below:

{/:‘Mj#

CKP.

CKP causes a checkpoint dump to be taken of all files currently active af

“the control point, The effect is;identical to that of the CHECKPT macro
"‘-=cail (sectmn 8. 1) F except that no parameters can. be sPeclfled

Y g

‘A job ey ;beirestérie.d‘ from its checkpoint tape by the RESTART control
'eardi- Section 8.2 describes the-five possible card formats.

COMMENT. comments ©ON et ST

O

The* period must: appear in this card.. Characters following the period

-+ "through column 80 are entered intorthe dayfile and displayed. The speed

at which control cards are processed by SCOPE :may prevent the comment

" from being notmed by the operaton ’I‘he COMMENT .eard does not halt job

processing.: i T ; I R R

The EXIT* card'can’be: used to ‘separate the control gards for normal execution
from a gmup of cont]:ol cards to be executed in event of error exit as listed § f

Error Flag  Condition -

{octal) -
1 Time expired Job has used zll CP time it requested;
any further attempts to use CP will
I ey P .. .  cause termination.
2 _ Arithmetic error :CP error exit has occurred.

Coeg o * = PpPY abort ¢ : . PP has encountered an illegal request
. such as illegal file name or request to

R o - write outside the job field length.
.4 . . CPUabort . .  Central program has requested that
: "" 7 the job be terminated.
o 5 PP call error Monitor has encountiered a PP call
SEeetoondooes el 0f eryor entered in RAY1 by a central
Cuan - program.
6 Operator drop Operator ;;egqested job to be dropped.
7 Kill Set by operator or PP program to
SIS drop d'job and inhibit all output.
; e S
' [ i

.
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Error Flag
{octal) Condition
1{) T Bez:'un C ' E_‘Set by operator to force job back
- : L mbo the input queue.
11 Control card error
12 . ' - ECS parity e}':cof;"
13 " Job card error
14 Job pre-abort Job not read correctly {e.g., check-
Ces v . sum error discovered by JANUS).
15 Auto-recall error  Job entered auto-recall with
' b : " completion bit set.
16 Job loop in No activity exists for a job in auto-

auto-recall . . .  recall, and completion bit is not set.

Conditions 3a.ud 5.can oceur if a_pmg-ram‘ aécidentaﬁy writes in
RAH.

If no error condition occurs but an EXIT or EXIT(S) (section 4.7) control

card is encountered, the job will terminate. If error condition 7, 10, 13,
or 14 pecurs the:-job will terminate, - If erroxr condition 11 occurs or ifa .-
user tries to load the output from a bad assembly or compilation, a search

- ig made for an EXIT(S) control card. If the search is not successful, the job

terminates; otherwise the error flag is reset and the control cards following
the EXTT(S) card are processed. Any of the other error conditions (1,2, 3,
4,5,6,12,15,16) result in a search for either EXIT or EXIT(S) control card.
If encountered the card is written to the job dayfile and the control cards
following it are processed.

. Example

‘MYJOB, P1,T400, CM50000.  Job card

REQUEST, TAPES. Request scratch tape

RUN S Compile and execute

DMP. ° 7 Dumpexchange package
DMP,1000. Dump first 10008 words of storage
T-8-9 Record separator

(program}

T-8-59 Record separator

(data)

6-7-8-9 End of information

Dumps are made only when an error condition occurs,

2-g



LOADER CARD

PROGRAM
EXECUTION

2~-8

P format isy ¢

LOADER (name)

a,g._ ‘,a

. In a SCOPE system contammg more than one loader, this card selects a

Ioader for the job in execution: Name is 1-7 ‘alphanumeric characters

" “ghosen froni a prescribed hst (currently PPLOADR and CPLOADR).

The primary operatmns of PPLOADR (text relocatmn and loader table
building) are performed in the PP. The primary operations of CPLOADR
are performed in the CP.; Pl :

When this control card is omitted from a job, or if no name is given, the
system selects a loader.by default, The default option is defined by a system

_ mstauation parameter An unrecognized name produces a dayfile message
and the _]Gb is terminated.

' Four control eards that relate dzrectly to the loader are discussed in the

next section: LOAD, EXECUTE, program-call-card, and NOGO. Each of

“ithése coiitrol cards is processed by either loader in the same way.

- ‘These control cards are used to load and execute files. The SCOPE control )

caid fofmat desoribed below: pertainsto the EXECUTE and program call e

* cards. All numbers iised dre decimal. <The carfd may be a unit record of up

‘1080 charadters’ includmg freely mterspersed blanks The general SCOPE

‘Namé - List: - Comment:

Name and list are required fields; comment is optional. Name is a string
of one to seven alphanumeric characters beginning with a letter. Comment
is a string of Hollerith characters composed from the set defined in
Appendixa. o e S AL

B

List contains parameters to be used by tha function or program being executed.

The contents of list depend upon the specific program. H parameters are not
required, list is simply 2 period. Parameters may be enclosed in parentheses

~..or.preceded by a comma and concluded by a pez_'_aipzd‘

&
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LOAD. CARD

. LOAD (lfn)

This card directs the system to ldad the file named lfn into central memory.
If 1fn is INPUT, loading begins from the current position of the file. All

', . other files are rewound by the system prior toloading. Leading terminates

when the end-of-information or an empty record is encountered. All loader
directives must appear in the named file before any subprogram. These
directives specify whether overlay, segment, and section processing is
required. Overlays, segments, and relocatable binary decks may be loaded
with the LOAD control card. The first record of the file 1In specifies the kind

. - ofloading operations to be performed..

EXECUTE CARD

PROGRAM
CALL CARD

60189400 .Rev. H

I subprogrames are to be loaded from more than one file, more than one

LOAD card is needed; but the first record of the first file always determines
the kind of loading for all subsequent LOAD cards.

EXECUTE (name,pl,Pz, . ,Pn)

- Name is) the entry point of the program to be executed once loading is com-

pleted. If name is absent, the last transfer address (XFER, appendix D)
encountered is used. - The parameters pi are passed to the program to be
‘executed. . : :

The EXECUTE eard causes completion of loading. This process ineludes
filling out all unsatisfied references with entry points in relocatable routines
from the system library except where inhibited by segment parameters.

For segment or overlay operations, program execution begins in the first seg-
ment or the main overlay. Subsequent segments or overlays must be loaded
by user calls from these programs.

name (P, Py« - - ,p'n)

Initially, the file name/status table is searched for this name. If found, sub-
programs are loaded from the named file, bypassing with a message on
QUTPUT, any routines already loaded by LOAD cards. The file is rewound
before loading. If name does not appear in FNT/FST, the system library is
searched and matching subprograms are‘loaded. Loading is completed; if no
fatal errors are found, execution begins at the specified name. The parameters
p; are passed fo the program to execute.

Example: LOAD (BTGN)

EXECUTE. = BTGN.

2-7



To replace one subprogram with a subprogram of the sameé name from
another ﬂle, a posmble sequence is: LOAD (H0045)
P N LAUSG.-

'I.’he Bubprugrams will ba loaded irum the fﬂe 1-10045 and those of the same
‘name on LAU3E: wﬂl ‘be bypassed :

NOGO:CARD - .. "NOGO. -
When NOGO is encountered, the:loader processes the loaded program in the
same manner as for an EXECUTE card; however, the program is not exe-

outed. ‘This card permits: mapping a program; bypassmg execution, and
h continuing other portlons of the job A

REDUCE CARD REDUCE.

When the REDUCE card is encountered, a flag is set for the loader. After
- loading and’ just: prior to-execution, the field:lenpth 45 reduced to the highest
' -word address loaded {or the top.of blank common) Tounded up to the next
100 {octal). The field:length rémains reduced until-the end of the job or
until an RFL card is encountered. The REDUCE card is not honored if an
external reference is made to LOADER, The REDUCE card may be pogitioned
. anywhere before the EXECUTE or-FROGRAM CALL card. Any succeeding
" runs that require a larger field Eength will be terminated unless an RFL card
-isused to increase the field length. ' :

:\Example.
LOAD(FAT) - Laad large. pr(a),grarm(
REDUCE.
EXECUTE. Field length will be reduced
RFL(bGUOO) . Increase field Ieﬁgth for next load
LOAD(FAT) . . - I
~ REDUCE, ' |
LOAD(NOTFAT) Load more |
"NOTFAT. ' Field length reduced agdin

60189400 Rev.: T



MAP CONTROL ‘ ' |

CARDS Any of the three MAP cards may appear prior to an EXECUTE or PROGRAM

o CALL card. The MAP option selected by a MAP control card prevails until
end-of-job, or until changed by another MAP control card.

Default,.. aé défineci f)‘y inéﬁﬂaﬁcju parém'eter;_ _pi‘Qvails when a MAP contrel

card does not appear. The default option may be set by installation parameter':
to be any one p_f_ the three options :desc_ribet_l below:

MAP(ON).
. When this c':ard_i'swu'sé&., & map 'is_,p_rdd-.iced after loading is completed. Pro-

'grams loaded from the system library as a result of explicit control card
.calls, such as RUN, COMPASS, etc, do not appear in the map.

' MAP(OFF)

’ Whgn ﬂuacard apiaeaj.rs,_, ﬁq_map 'iae.: produced after loading is completed.

O

MAP(PART)

This card is IiSé:d tb_iifdgluée a partial map after loading is completed. The
partial map is identical to that produced by MAP(ON) except that entry
' addresses are omitted.

24 .
EQUIPMENT - . IR |
ASSIGNMENT If a file is not specifically assigned by a REQUEST card or function, the
system assigns that file to mass storage. A job need not assign the card
> rveader, prinfer or punch for normal input/output, as this is done auto-
matically by the system. In addition, certain files with special names
(OUTPUT, PUNCH or PUNCHB) will always be processed by the system
“when the job is completed.

. . A REQUEST card or function must be given to assign a file directly to a
AN * private devide. The device assigned to the requesting contrel point becomes
© .+ s - {he'private soiirce or destination of files for that job. As job control cards
are processed in order, required private equipment assignments must pre-
cede any reference to the corresponding file.

60189400 Rev. J 2-9



REQUEST CARD REQUEST, Ifn,dt,de, x, v, eq.

.. This card declares properties of a fxle and reguests’ ass:gnment oi a physical
o Aumt._ Assgnment may be automatic or may require‘operator action; and it
" inay be to a specific mass ‘storage unit by EST ordinal, or to any available
. . mass storage unit by equipment type and allocation style. Assignment of a
ﬁle tu other than a mass storage device requires a REQUES’I‘ card or function.

Because ‘the contiol’ 'r;!ards of a .job'are' pmceSSed in arder, equipment assign-
menis must be made before the file is referenced. A REQUEST card must
have at least one parameter, and the first parameter is assumed to be lin;
all other parameters may appear in any order.’ “Successive blanks, commas,
. periods, left or nght parentheses are ignored. Ifa parameter is listed more
than once or 15 m error, a message 1s msued ami the 30b is terminated.
o Lngical fﬁe name (1-7 d.lgits 6T letters’ hegi:mmg with a letter),
specifies name of the file to which eguipment is to be assigned
and the name by which thtg user refers to the {file.

B & Demgnates type of devme to which file is to be assigned.

o ' When dt is specified, the operator must assign the proper

type of deviee; otherwise any equipment may be assigned by

the operator, dtmay take the following forms:

~hkh Hardware type mnpemonic from the basgic file

o euvirunment table (sectmn 3,1.1). In addition,
A* may be uged for mass storage if the user is
not conceriied as 16 ‘which mass storage device i
assigned. For mass storage, hh is equivalent to
hhaa with an =00. The kh specification requests
the operator to assign a device of the Specified
hardware type. No other hardware type asmgn-' -

ment will be accepted. - g

+ ’‘hhaa . Designates a mass sturage device where hh is as
above and 2a is an optional allocation style code
C{two o,cta.l_‘digita) as listed in section 3.1.1. The
operator must assign a mass storage device of the
specified hardware type and allocation style; no
-« % . ..other hardware type or:style will be accepled.

» By-using A*aa, the user indicates any mass
. ,storage hardware type with the aa allocation style.

‘‘4#hhda  Same as for *hhda,  éxcept that no operator inter-
vention is required. When *A*an is used, the -
system will agsign any mass siorage hardware
type with the allocation style aa.

2-10 60189400 Rev. I

Y



60189400 Rev. I

Dnnnn

PE

; LO
s HI
_BY

When the equipment type is MT and the fape has SCOPE
system labels, input tape is read at density specified in
volume header label. Output tape is written at density
specified by an installation parameter. For unlabeled
tape, a dens1ty specified by an installation parameter is
' used ‘ :

‘ zhh

i allocation style under the specification hhaa.

~to hh.
.Valid only for private disk packs. The format

"PK, pname; where phame is the name of the
. form.of request card does not cause a halt for

‘automatically, If no pname is assigned fo the
* job, a dayfile message is issued and the job is

1/ 2”4mggﬁéﬁc tape at density 800 bpi

Meaningful only for mass storage, nnna is
equivalent to the combmat:mn, ddaa, corre-
sponding o a hardware type mnemonic and

dd is the octal dewce type code corresponding

of the request card must be REQUEST, lfn,

private pack already assigned by the operator
in response to an RPACK control card. This

operatur assignment; the assignment is made
terminated.
1/2" ina'gih_etic tape at density 200 bpi

1/2" magnetic tape at density 556 bpi

1/2" magnetic tape at installation default density

z has significance only for MT, LO, HI and HY.
When z = 2, two 1/2-inch magnetic tape units are,
requested, and they are used in the order
assigned by the operator. When the tape on the
first unit reaches end-of-reel, the system begins
processing the tape on the second unit while the :
tape on the first unit is rewound and unloaded.
When the tape on the second unit reaches end-of~t
reel, the system returns to the first unit which 3
ghotild have been mounted with a new tape in
the interim. The tape on the second unit is re~ -
wound. and unloaded. This alternating process is;
repeated as long as the file is referenced. When:
7 = 1 or ahsent, and an end-~of-reel occurs, the |
system rewinds and unloads the unit and waits
for the unit to become ready.
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Example:- - . ,
" REGUEST, TAPEL,2MT.
R Requasts twu tape units for file TAPEL

REQUEST TAPEl AA[)Z
JZRequests operator assign 6603-1 disk, cuter zone for file TAPEL

1_..REQUEST TAPE}. *AP.
| _ 5_;@1:31;: wiﬂtas_si_gn first available public disk pack to file TAPEL

 moquis, TADEL 401

.+ i Bystem will assign first available mass storage unit that contains
: allocation style 01 (50 PRU's per assignable unit)

de | Disposii:ion code. Optional properties of a file may be de-
a elared by the disposition code. The following mutually
exclusive values are permitied; CK and MF may be used
only for magnetic tape, all others apply only to files on
7 allocatable devices, and disposition will be ignored if they
# ... are used for files on other than allocatable devices, such
as tapes. Y

o . R I;ie;;tifies checkpoint dump file.

" MF - Identiffes a multi~file tape (section 3.2.1).
o The 1fn must be six characters or less,

P8 Punch file at job completion; 80 columns are
punq_hed with no formatting of the eard.

PR E Print file on any printer at job completion;
S S - .+ automatically assigned to the file named
s .cos . ... . . QUTPOT.

PI'"  Print file on 501 or 505 printer at job completion.
. P2,  Print file on 512 printer at job completion.

o o PU’ © Punch coded file at job completion; automatically
. s assigned to the file named PUNCH.

: S .- ?PB .. Punch binary file at job completion; automatically
@ sl ot 4 . _ ... assigned to the file named PUNCHBE.

““FR" '’ Print on microfilm recorder at job completion;
L " automatically assigned to the file named
T FILMPR (Driver not provided.)

Q
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L Plot on microfilm recorder at job completion;
automatically assigned to the file named FILMPL
{Driver not provided.)

PT Plot at job completion; automatically assigned to
the file named PLOT (Driver not provided).

HR  Print on hard copy device at job completion;
automatically assigned to'the file named HARDFR
(Driver not provided). '

HL Plot on hard copy device at job completion;
automatically assigned to the file named
. HARDPL (Driver not provided).

XYy ... These two fields describe the data format conventions and the

labeling conventions for magnetic tape files. If the fields are
. omitted and the file is declared to be magnetic tape, the file is
assumed to be in standard SCOPE data format with no labels.
Any one of the optional data formats described below may be
declared in either field; any one of the label declarations may
be placed in the other, except no label format may be speci-
fied with the X data format. More than one data format
declaration or more. than one label declaration is considered
gm? : ©  an error; a message will be given and the job will be terminated.

Data Formats (see Appendix I)
blank  SCOPE standard

X External - SCOPE 2.0 compatible
S . Stranger tape
L Long record stranger {ape

Label Formats .

absent Unlabeled

E or N. SCOPE standard labels (E and N are equivalent) -
Y 3000 (or installation defined) label

eq Specific device. The eq option is available for use in an en-
vironmeni where the user has control over equipment assign-
ment {such as in an open shap). It is not recommended for
use otherwise. eq is one or two octal digits specifying an
ordinal in the equipment status table (EST). The system will"
asgign the named iﬂa to the specific device without operator
intervention. - I the equipment is unavailable, the operator
is notified; the request is reprocessed until the eduipment
becomes available or the operator terminates the job. The
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RPACK CARD

. eq option may be used in combination with the hhaa option,
‘inft which case SCOPE verifies that the specific equipment
" satisfies the device type and allocation style specification.

RPACK;pname; N. “RPACK,mame,E. RPACK,mame, E,vrno.

;Thm ca.rd directs the operator to assign a private disk pack named pname.

This is not the na,me nf any file associated with the pack, though the pack
and one of its files may, by coincidence, have identical names.

If the second parameter is N, the operator must assign a pack that is
‘already blank labeled. When he does so, the message TYPE IN VISUAL

PACK NUMBER will appear, and the operator types n. VRN, xxxxxx. where

- xxxexx’ is the iumber or ‘other identification of the physical pack. Then the

pack is assigned to the'job asa private pack not yet containing any files; a

label, containing the pack name and visual number, is written immediately

on: 1ts first PRU. :

-H:the second parameter is E the ope.rator must assign a pack that is already

labeled as a private pack with thename pname. I the third parameter,
vIno, appears onthe card; it must maich the visual identification in the

- packlabel.: ‘¥ the'pack assigned by thé operator fails either test, the opera-
tor is informed and-the jobwaits until another unit is assigned or the job is 2%3

dropped. When a pack passes the tests, its files are made available {o the
job, and otherfiles’'can be added:to it by REQUEST cards.

Examples for RPACK and REQUEST card:

i. JOB1 creates two files TAPEl and TAPEZ2 to reside on a private
disk ‘pack nametl MYPACK with visual ID of N1122,

- JOB1, T1000.

RUN(S)

COMMENT, THE OPERATOR SHOULD ASSIGN A BLANK
COMMENT. LABELED PRIVATE PACK AND HE SHOULD
COMMENT., TYDPE IN A VRN OF N1122 TO THE FOLLOWING
‘COMMENT, RPACK REQUEST

_RPACK,MYPACK,N.

' 'REQUEST, TAPEL, PK,MYPACK. AUTOMATIC SYSTEM

ASSIGNMENT
REQUEST "I‘APE’z PK MYPACK AUTOMATIC SYSTEM
S ASSIGNMENT
. LGO.
. T=B=9

_ FORTRAN PROGRAM TO CREATE
- FILES TAPEI AND TAPE2

N

-7 8-9 S
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REMOVE CARD

COMMON CARD

60185400 Rev. T’

' This card reqv.irés no operafbr':actinn.‘ It removes the file named lfn from

2. JOB2 reads the two files previously created by JOB1 and creates
a third file TAPE3 on the pnvate pack

' JOB2,T1000,
RUN(S)
- COMMENT, THE OPERATOR MUST ASSIGN PRIVATE PACK
COMMENT. WITH VISUAL ID N1i22 TO FOLLOWING RPACK
. COMMENT. REQUEST =
RPACK,MYPACK, E,N1122,
REQUEST, TAPE3 PK, MYPACK.
LGO.,
- 7-8- 9
. FORTRAN PROGRAM TO READ
FILES TAPE1 AND TAPE2 AND
CREATE A THIRD FILE TAPE3

REMOVE, lin, REMOVE, lin, pname.

the File Name Table provided it is assigned to a private disk pack. All its
disk space is released, and its name will not appear in the label written on
the pack at the conclusion of the job. If parameter pname appears on the
control card, a check will determine that this is the name of the pack con-
taining flle lin, .

Example:

JOB3 removes the file TAPEZ from private disk pack named
MYPACK with visual ID of N1122,

J0B3,T1000.
RPACK,MYPACK, E,N1122.
REMOVE, TAPE2, MYPACK,
7-8-9

6-7-8-9

COMMON, Hn.

If the file name, lfn, is type common in the file name table (FNT) and iz not
being used by another job, it is assigned to the current job until it is returned
or unloaded or until job termination. I the file's status is not common or if
it is being used by another job, this job must wait until the file is available.
A job which uses a common file is marked by the system as being unable to
be rerun.
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If the file name, lfn, already appears as a local file name for the job, the
file will be assigned common status: in.the FNT and becomeg available o any
succeeding job after the current ]ob terminates. However, if a common file
of the same name already exmts, the COMMON card will be rejected.

S i § the fﬂe named on the COMMON card does not appear in the FNT, an

RELEASE CARD

" RETURN

opérator message 15 dlsplayed and the 301} must wait until the file appears
and is avmlable._ ‘

If the file resides on a mn—allocatabie device such as magnetic tape, the
equipment will be logically turned OFF imtil the common file is released.

I the fxle J:esldes on a private chsk pack, the COMMON card has no effect,
but a dxagnostw m msued !

RELEASE, lin.

With the RELEASE control card, the common file named lin currently
assigned to this job i8 dropped from commonh status and assignedﬂlocal

, status in the FNT. The file is released at the end of the job.

RETURN 1.&1 Jifn ,._..lﬁi

O
C

" When the RETURN card appears, ‘4 CLOSE, "(INLOAD is performed on each

file named. Files and equipments are réturned to the system for subsequent
processing (section 3.6.1).
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FILE NAME

The control cards direct the SCOPE system to initiate and terminate user
programgs. SCOPE also supervises user program.runs, controlling all
input/output operations and -providingppog:amvsystgm interface,

These run-time functions are p'érformed by system subroutines called by the

- user in:the text of his program. A comprehensive set of system macros is

available for. calling subroutines and generating the tables for passing param-

. . eters between the system components. System subroutines and communication
. tables reside in‘the. user's.field length and should,. therefore, be consuiered

when specifying field length,
During a user program run, the system perform‘s t\{ro types of operations;

®  Input/output operations, initiated by file action requests in the
user program T

e Sy’stém} operations, initiated by syétemi'-acﬁcn requests

" ‘Both file ﬁ&"SystEm requests call the Central Program Control subroutine
'_,'"(CPC) which prowdes 11nkage with the momtor. Before CPC can honor a
‘file action request, the File Environment Table (FET) must have been .

estabhshed for the ﬁle to be processed

The File Name Table (FNT) is a syatem table’ contammg a three-word entry
for every acﬁve file in the system. It provides-a link between the user's

o FET and the system mput/nutput routinés, The FNT is protected from user’
“access, as it resides m low core and is outslde the field length of user ]obs.

: j' The following mfgrmat_mn is cqntame_d in e_?;ch FN’I“ entry.

‘The name of the file, T the'file is créated by OPEN, REQUEST, or CIO

calls, the name must be 1-7 alphanumeric characters beginning with a letter,
and it cannot include embedded blanks, Otherwise, the file may be any 42-hit
quantity in which the high~order 12-bits are not all zeros.
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FILE TYPE

A number which identifies the file type: input, output, local, or common,

CONTROL POINT NUMBER

- “The contiol point to whlch the-file is assa.gned ”If a file is associated with &
“ job funnifg ata control point,-it'is assigned to that control point, Otherwise
1t is assxgned to control point zero._

Files of type input are always asslgned to’ control pomt zero. FEach input file

‘- nust have a unique namne. Each file: asmgnedﬂ»tp any control point other than

" Zero mnsthave a name which 18 unigue ‘among files at that control point.

32

““Local files ‘at vontrol: Iiuini:"z'éx‘b need ot'have unigue names. Each common
file must have a name unique’ amoug all common‘filés regardiess of control
pomt

EQUIPMENT TYPE:

0T G0 E

.. ‘A number which specifies the type. of device or.equipment on which the file
resides. This could be a mass storage device such as drum, disk, or disk
paclc or it could be a sequentially accessible equipment such as magnetic tape,
. line pmnter, card reader or. card punch Most mags storage devices are
caﬂed a.llncamble since portmns of, the device can be allocated to different
]o‘bs. Sequentaal access deyices are non-allocatabie. A private disk pack is
a non-allocatable mass starage device.

The system enters the equipment type in the FNT when the file is created, If
the user creates the file with a REQUEST control card or macro, he can- ..

. -specify the type of ﬁevice. ?If the fileis ¢ created when ﬁle user wsues ani 0

o si)acé is sélected The usar ca.n specify &Hocation style in his FET which can

heip{determme the device, but he ca.nnuf; specﬂfy the device itself. The device
type field in the FET consists of § bits for the allocation style and 6 hits for
the hardware device type. Each time a user ‘requests an 1/0 function, the
device type from the FNT is placed in the hardware device type field in the
user's FET and the allocation style is sef in his FET, However, if the 6-bit
hardware device type field in the user's FET mdmiates a non-allocatable
device when he is opening a non-existent ﬁle the job is terminated. The

.+ valueof the hardware device type in the FET is ignored in any other case.

60189400 Rev. 1
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LAST CODE AND STATUS

To perfurm an I/O operatmn, the user must set a code in the code and status
field of his"PET. If he'uses a system macro; this will be done automatically.

' When' the system- starts 1o process the 1/0'request, it stores the code and

statis from the FET in the FNT. When the I/0 cperation is complete, the sys-

. tem- stores status informationin the FNT code and status field, and also sets

‘the completion bit (bit 0 of field). The FNT code and status is then copied to

the FET. T an end=of-record.or end-of-file status was returned on the last
READ, the user must clear these bits before the next READ is issued; other-

“wise CPC will not honor the next READ action requested.

SECURITY CODE

This code mdicates whether the f11e is currently open or closed; and if open,
the code indicates whether it is open for READ, WRITE or ALTER,

PERMISSIONS © "

To perform certain operations on a permanent file, a user must first obtain
permission. For example, to write on a permanent file the user must have..
gither EXTEND or MODIFY permlssmn. The current file. permmsmn 1s kept

'imfhe FNT.

60189400 Rev, I

S DISPOSITION CODE

: When it'is tnne to dlspose of a file, ﬂus code mdma.tes the action to be taken,
" Normally, files with non-zero disposition are placed in the output queue.

JANUS will pick up files from the output queue.having disposition codes
between 10g and 47g; other disposition codes indicate EXPORT/IMPORT and
RESPOND files. In addition, the system uses a bit in the disposition code to
indicate when the type of a file is to be changed between common and local.

The disposition code can be set in the FNT in several ways:
When a REQUEST control card or REQUEST macro specifies a

disposition code, the code is put in the FNT,

If the user issues any I/0 request, including OPEN, for a file that
does not exist and specifies a disposition code in his FET, this
code is placed in the FNT,

If the user opens or closes an existing file with an FNT disposition
code of zero, the disposition code in his FET is placed in the FNT.

‘Prior to disposing of a local file, the SCOPE system checks for
special name files such as OUTPUT, PUNCH, PUNCHB, ete.,
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and if the current FNT dxsposmon code 18 zero, -an appropriate
dxsposlficm code will be inserted automatmally in ﬂle file's FNT,
If the user opens or closes a f.ﬂe mth a non—zero FNT dispomtmn code, the
code is placed inhis _,FET . In addition, for ,an_I/ O, request other than an open
-or.close on an existing file,. the disposition code.from the FNT is placed in
. his FET regardless of its value, -Therefore; once a disposition code is set
coo oo e onin the FNT it can never be changed; and after every 1/0 operation, the FET
Eoeoi o ey cand FNTwﬂl contain the same. dxspomtmn code. sy
A Ll . ,E ot c v
3-In settmg a: dxsposition code’ Irom his FET .or. from a REQUEST macro, the
user should be certain the value is legal as the system will accept any value.
Normally, the user should never set a disposition code greater than 47g; nor
should he set the EXPORT/IMPORT, RESPOND or comman file change bits,
These should be set on.‘ly by the system. -

. i vz " U N
RV EYREN A I i3 : : P u.z vLEHE FT 0 1

T PR PR T - . .
(AP I LS R I A AR E U T LA S ey o TRrliaEl R4 Sy o

FET ADDRESS S

The relative address of the FET used for the last operation on the file.

FII.E ENVIRONMENT T : et ipt s -
TABLE The F}.},e Env;trcnment Table (FET) isa commmcahon area initiated by the

user; it is interrogated and updated by the system and the user during file
processing, An FET must be declared for each file, The system section of
the FET is used by the peripheral processor mput/tmtput routines and CPC
as well as by the user program. A user section may be appended to the sys-
w0 e FETto centralize other-information: pertment to the file. All FET's
.o, o0 @0 ireside withinthe: field length of the program The format of the system FET
is shown: belmv. g e

3-4 60185400 Rev, 1
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Blts 58 47 44 35 32 29 - 23 1T 0 Words
- logical file name (lfn) . s+..|  code and status i
‘luld ela dlsposmon T o b
dewce type M_:t:n ool bt i . code | 1 L FIRST 2
o IN 3
0 LIS ouT 4
FNT poi ‘ d block si physical record. LIMIT 5
T pointer ‘fecor ock size umt size \
T working storage
workmg storage fwa . Iwgi i & 6
(Magnetm “Tape) 1 UBC] IMLRS 7
(Mass Storage) -+ - I vecord request/return information
1:'1;51%1; L o index 1_eength:, index address 8
@ < - - © ] Y EOI address e error address 9
:Label file name (first 10 chars) i0
‘ Labellfile né.ine (1.';81: ,’_Z;éharé..(.:ters) : position number {11
. . ed1tmn retention cyc_:le ) ; - creation date 12
S Multl-flle name (6 chars) o reel number 13

o To faclhtate rapld changes of IN and OUT sizes, bits 18-59 of words 3 and 4
are never used; all other fields not speciﬁed are reserved for future system
,,use.

3 2.1 : A A T A R FE o000 i 7 B
BASIC FILE-. . L
ENVIRONMENT TABLE Logical File Name {Ifn) (42 bits)

. The: 1in field contains from one to seven alphanumeric display-coded char- =«
acters starting with a letter, left justified; if less than seven are declared,
unused characters are zero-filled. This field is used as a common reference
point by the central processor program and the peripheral processor input/
output routines.

The 1lin parameter declared in an FET creation macro is also used as the
location symbol associated with the first word of the FET. Thus, a

reference to lfn in the file action requests is a reference to the base address
of the FET.

‘?uw\
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: Blt:s:qfs__ ‘ Used pnmarily 0 pass functaon codes to a peripheral processor.

Code and Status (CS) (18 bits)

The C8 field is used for commuinication of requested functions and resulting
status between' the central processor program and the peripheral processor
mputfoui:put rouhnes This field i8’ set to the request code by CPC when &
request is encountered for this file. The request codes are defined in the
file action request descriptions, The code and status bits have the following

Blgmﬁcance

“,. . i PR P o

331ts 12.1_ 17 ;Remrd level number‘ On s}np and wnte record requests,

this subfield is set'by CPC as part of the function code. On
read réqiests, ‘it is-get by CIO ag part of the status when an
eiitl~of~fecord 1§ redd. -Initially the level subfield is set to zero
'when the FET is generated.

. I}its' 9-13  Status information upon request compiebon Zero indicates

normal completion. ., Nen-zero indicates an abnormal condition,
N no% necessarily an error; an OWNCODE 'routine, if present,
+ will be .execited. Status codes are described under OWNCODE
routines. };nit:ally;thls subfleld is set- to zero when the FET is
: ot generated : EoE

!

Function codes are even nuibers {(bif 0 has a zero value), When ij

the request has been proceaaed bit 0 is'set to one. When the
FET is generated, bit 0 must be set to one to indicate that the
file is not busy. Bit 1 specifies the mode of the file (0 = coded,
1= bmary) Blf. 1 us nut altered hy CPC when 4 request is
.jélssued P : e

i

Bits 2-8 are used to pass function codes'to a peripheral proc-
essor (file action requests).

Bits 3 and 4 may be altered by the pempheral processor rotitina
when the request is completed 1{ an end—of—record (1 ) nr% o
end-of-file'was ‘read (11; ) AN SRR

| “The initial valie of bits'2=17 should be zero.
Eoooytoe T e FELTN, b Bl PNy TR R) PSSR Y 4

O
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SCOPE CIO Codes in Octal (Circular Buffer 1/0)

All codes indicated by - are illegal; all reserved codes are illegal. -All codes ate shown for coded
mode operations; add 2 for binary mode. Example: 010 is coded READ, 012 is binary READ. Upon
completion of operation, code/status in FET is changed to an.odd number, usually by adding 1 to the
code. In some cases, code is further modified to indicate manner in which operation concluded.
Example: a READ function (010), at compienun, becomes 011, (bufier fuil), 021 {end of logical record),
or 031.{end of file).. : Lol ;

000 T RPHR . ETTE N ‘0545 s T | RN 130 CLOSE,NR

004 “WPHR = - ' " 060 ~ UNLOAD R F: * S

010 READ s B T ~+ " 140  OPEN,READ
014  WRITE : o - _ _ 144  OPEN,WRITE
020 'READSKP' -oem4 - 7 w7 Y 150 CLOSE

024 "WRITER “ ° »:'100 ‘- OPEN,READNR" -~ =~ - '15¢ -

030 & . ©'© 104  OPEN,WRITENR = * 160 OPEN,ALTER
034  WRITEF 1 = T e e Y16 -

040 BKSP 114  EVICT _ . 170 CLOSE,UNLOAD
044 - BKSPRU -1 - . 120 - OPEN,ALTERNR -~ - 174 -

050 REWIND . . o124 -

200‘ 'ﬁerie‘s"_fbr ébeéié.l reads or wr;ites_-(reverse, skip, non-stop, rewrite, etc.)

200 - = v 280 - ' 254 -
S 204 - “ 234  REWRITEF 260 READN
210 . - . .. " 240" ' SKIPF 264  WRITEN
214 REWRITE ~ ~© = 7 244 - 270 -

220 - .77 7 250 READNS 274 -
224° “REWRITER -~ '

300 Senes used for tagg OPEN and CLOSE

300 OPEN,REELNR . - .324 360 -
304 - o .380 .. CLOSER,NR 364 -
ale - . 370  CLOSER,UNLOAD
814 -, ... ... . 340 . OPEN,REEL 374 -
320 - .. ... .-350 -~ CLOSER
354 - 4

400 Series regerved for CDC

500 Series to be reserved. for installations

600 Series: o
600 - o g3 = ' 654 -

604 - 634 - 660 - .
610 - . 640 skwB 77 BEL -
614 IR O Cpda L T - 670 N
620.: . = Gop L e 680, 0 o« ol w0y B4 -

624 . - s o o S

700 Series reserved for CDC

60189400 Rev. I 3-7 ||
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o The devme type ﬁeld may be used in one of two ways

Device Type (DT) (z bits) A

I

P

The lee may be assmed to anapeczﬁc type -of allocatable devme when an
OPEN function is given. Such an assignment is effective only'if no prior
reference to the file has been made.

., . The hardware type portion of the field will be set by SCOPE upon return,
. from any other file action,request, . 1i the FET is more than flVB words .
-, long (the field length in word 2 of the FET is nonzero}.

The device type field coniains two G-blt fmlds the left 6 bits specﬁ:’y a hard—
ware device and the right.6 bits declare A type within the devics.: g‘When the
code is 00, SCOPE seiects the magt EEEBIIY accessible allocatable device.
Other codes are shown below in octal: . e g

. ey
iyt

.; Hardware Device . .. -~ Allocation or Recording Teéhﬁi'g‘ue
AA 01 6603~ xdmk’r‘r 00" system default, same'as 05

alternate .

LEALger s 10 ae w02 outer.zone only: sectorhamraek‘_

03. bath zones

01 inner zone only }
T{)4 buth ZONES }

sequential = ° C

A . N T 4
: 05., mner zone only sector mlltrackif

TDB outer zone only
svi., 07 -CDC reserved
10 eight sector allocation {RESPOND)J
11-717 CDC reserved
AB 02 6638 disk 4200 system defaulf, same as 01 T
SeL” alternate sectar"halftrack T
02"“CDC reserved - ta R
Jertl:it p3/isame as 01
© 04~07° "CDC reserved
" 7 10'’eight sector allocation (RESPOND)
S B CDC reserved

T 03 data cell 3%

AC 04 6603-1I diskTt xx same a8 for'6603=T.

- 05,06 CDC regerved i :

AP 07 3234/854 disk 700+ systerm-defaiilt, ‘same s 03
pack drive - 01-02 CDC reserved

03 alternate triplets of _seetbré{:‘i’fﬂé:»%rack
04~77.,, CDC reserved by

TCodes are defined but suppurtlng softwa.re is not provided by SCOPE.

’i"i“6603—1 disk is a basic 6603 with or without field option 10098 (disk speedup)
installed; 6603-I iz a 6603 with both field options 10088 and 10124 (spedédup
augment) installed,

BoowpooqvE sty ®owicky i .

60180400 Hev, I
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TAF
T AE
AD

W

TR .

TP

LP
L1

' 12

cPp

DS

Yee. .

fae
frm

- 1pL

Hardware Device

10
11
12 -

13-17
20
21-27

30-37-

41
42-43
44
45

46-47 '

50
51
52, .
53-55

5&’57:

60

61-65
66-67

70

71
72

73

74

75

76-77

814 disk file’
3637/863 drum

3637/865 drum 00

ST 01-02
e 03

04-T77

CDC reserved - iy
ECS 00

CDC reserved .
reserved for
installations, mass
storage only

Allocation or Recording Technique

‘system default, same as 03
CDC reserved

~ alternate triplets of sectors,
one halftrack

CDC reserved

normal system allocation

60x 1/2-inch 7-  (Right 6 bits in binary)

track, magnetic
tape

1-inch magnetic tape ‘

. CDC reserved

paper tape read'er'
paper tape punch

xxx00
xxxx01
xxxx10
xxxx11
xZx00xx
xx01xx
xx10xx
xxllxx
00xExx

D1z
- 10%xx -

11xxxx

reserved for mstallatiens .
501, 512, 505 line printer

CDC reserved

501, 505 line printer . .. .
512 line printer

reserved for msfallatmns

405 card reader

CDC reserved

reserved for installations -

415 card punch -

8612 keyboard/dxsplay console

. 252-2 graphic console

253-2 hard copy,__r_ecoi’d_en .
254~2 microfilm recorder

plotter - . .
reservad for mstaliatmns W

HI density 556 bpi

LO density 200 bpi

HY density 800 bpi

CDC reserved

TUnlaheled

SCOPE standard label (TSASI)

_alternate label

CDC reserved

‘SCOPE standard data format

X data format
S data format
L data format

T Codes are defined but supporting software is not provided by SCOPE.

T Codes 4000~7777 require 2 device assigned by REQUEST card or finction
before file is opened.

el
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Raudom Access (ry (1 b1t)

:‘r 1s zeru. Tth fleld mdmates a random access file and that record position
" mfurmatmu should be returned. I the file does not reside on a random access
deyme, the r field is set to zero when the first reference is made to it.

& it

A release bit set to one when a file action request is issued has the following
effects for read and skip operations; it is ‘meaningless on any other operation.

After a read or a skip forward operation, record blocks will be released.

Pic

: ?User Pmcessmg {UP) {1 bit})

“ The TP h1t is set to one when the calling program is to be notified when an

- ¥ end-of-reel condition is encountered during & 1/2" magnetic tape operation.

©* If theficld is set to zero, tape switching proceeds automatically without .
notification to the calling program; the function in process when end-of-reel C
A ig detected will be completed on a subsequent reel of tape.

fa

s

When the UP field is 'sétto one dnd an end-of-reel is detected on 1/2" mag-
netic tape, the enﬁ-of—reel stiatus-is set, 02g in bits 9-13 of the code and
status field, Tlns 1s the unly pomt at whlch the end—of—reel status is re~
turned. -7 T

All functions tHat'dd not' transfer'data from the circular buffer will be com-
pleted; those which transfér data may be re-issued-as indicated by examination
of the buffer pointers. “GPC deétéets the end-of-Teel status and transfers to

the EOl OWNCODE ‘Toutine; i présent. *At this juncture, the calling program
may perform any actmn subject to the follnwmg restrictions:

L S

CLOSER and: EJPEN ,REEL functmns must evenmally be issued for the
file in that ordey, " 17 A7

E i . G R s i B
TR RS LS R : :

No file action Tequests other: than CLDSER and OPEN REEL may be
igsued for" a Iabeled tape f}le. :
B BN § RS AL P4 L _g' :
The following declsmn table mdlcates action taken by the system and per-
mitted in the CP program.’ A v
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End-of-Reel Detected ST S AR

e

Labeled Tape | Y {N | Y
Up bit Set N|N|Y|Y

" .1; | Automatic switchifig of tapes with 3COPE labels. CP program is not
aware of the operation, Control returns to the CP program zafter the
request obstructed by the end-of~reel condition has been completed on
the new tape.

2. Automatic sw1tch1ng of tapes mthout SCOPE lahels; otherwise ag in 1,

3. OWNCODE routme entered, if present ()nly CLOSER and OPEN,REEL

. - requests.may be issued, in that order. These requests should be issued
with recall to simplify processing. When the OPEN,REEL request is
issued for an input tape,-the system will deliver the file header label for
the new reel to the circular buffer.

4. OWNCODE routme entered, if present. Any file action request is
honored. “Thus, the user may effectively put his own labels at the
beginning or end of the tapes. Eventually a CLOSER function must be
issued for the current reel of tape to terminate processing, Also,
eventually an OPEN,REEL request must be’ issued for the subsequent
reel of tape to reatore the system to its proper status. If data is written
prior to issuing the OPEN, REEL function for the new reel of tape the
OPEN,REELNR optmn should be used so that this data is not overwmtten.
‘I’he OPEN functmn delivers an input label only if labels are declared on
the HLEQUEST card or function, :

"Routines whlch should be executed before and after the first volume file
header label and the first voluine trailer label may be written before and
after the OPEN function or the file. Routines which should be executed
before and after the last volume file trailer label may be written before
and after the CLOSE function for an output tape. For an input tape such
routines may be written in conjunction with the OWNCODE routine which
processes the end of information status 01g in bits 9-13 of the code and
status field.

Error Processmg (EP) {1 bit)
' The EP blt is set when the calhng program is to be notified of error conditions.

_ Geuerally if EP=0, the ]Ob is terminated. When labeled tape is checked,
i - - however the operator can terminate the 301) (DROP) or continue it (GO).

- 60189400 :Rev. 1 . 3-11
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Error Bypass (EB) (1 bit) T I RPN S

Reserved for future use

Absolute Index (AT) (1 bit)

Reserved for system use. If Al=1, the request/return information field will
contain the récord-block and PRI address of the lagicai record, This bit
hculd be. set on.ly by EDITLIB -

DISPOSITION CODE (do) 12 bits

The v&iue in tlns field indmates the dxspomtmn to be made of a file when the
job is terminated or the file is closed, "Thid code has no effect if the file
resides onal prwate dlsk pack orig-a permanent iile.

: Mnemanic ;Value (Octal) - . Disposition Default File Namet

ﬁSC x::(aﬂ S;ratch -
oK’ xx01  Checkpoint® | -
MF 5&02 s 0 Multi-file .tape - C
tisv x*x04 : . Bave '; : -
PU xx10 . - . - PunchHollerith PUNCH
PB ! x12 ' Punch Binary | PUNCHB
PB xx14 o Punch 80 Cohmms -
HFR w0 " Film Print FILMPR
ITFL x22 Film Plot FILMPL
Cfitineei  deCowene  mamoes
FHEL ¢ @6 o Hard Copy PIat HARDPL
THPT . w30 Plot : PLOT

‘PR . xx40 : -:Prmt (501 505, 512} OUTPUT

= e

N

TA file with the specified name will automaﬁcally be assigned the corre-
' spanding dmpomﬁon code valué at job completion.

T Mnemumc is defined;but supportmg suftware is not provided by SCOPE,

Ttfscore recognizes munemonic and its value, but dees not provide drivers,
Fngat

60189400 Rev. K
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Mnemonic Value {Octal) Dispoéiﬁon: “ " Default File Namet
P x4l Print (501, 505 only) -
P2 Coxx42 0 s .. Print {512 only) . -
L g . =_,=R?sel_'{{ed to Insi:zilia!;ion -
- x1xx | Change common file -
- 25x% RESPOND file . . -

- 4}0{}( EXPORT/ IMPDRT flle -

~All other codes are reserved to ﬂle system.

Length of FET {0 (6 bits)

‘The‘systern’ FET length is determined as follows: FET first word address +

5+ ¢ = last word address + 1. The minimum FET length is five words

{£= 0). ' the minimum FET is used, only the logical file name, code and
status field, FIRST, IN, OUT, and LIMIT are relevant. No other field will
be set or checked by SCOPE. A length of six words (£= 1) is used if a

- working storage area is needed for blocking/deblocking. A length of eight

words (£= 3) is used if the T bit is set, indicating an indexed file. Length
i8 nine words (£= 4), if OWNCODE routines are declared. The maximum
gystem FET length is 13 words (2 = 8) The maximum size is used if a

K labeled tape ﬁle is declared

" FNT Pomter (12 blts)

The FNT pointer is set hy SCOPE, upon retirn from a file action request,
to the location of the file in the FNT/FST. The pointer is placed in the FET

" to minimize fablée search time and does not afféct the program. The pointer
" will not be set if a minimum FET is used. (FNT is discussed in section 3.1)

~ Physical Record Unit Size (PRU) {15 bits)

The physical record unit size of the device to which the file is assigned is
returned in thig field at OPEN time. It is given as the number of central

' memory words: The PRU size is used by CPC to determine when to issue

a physical reaci or write, PRU size will not be returned if 4 minimum FET
1sused ' : : e

TA file with the specified name will automatically be assigned the corre-
sponding disposition code value at job completion,

3-13 |
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Record Block Size (15 bits)

¢ G

If the fﬂe reeides on an alloeatable device, the Slze of the device record

block is retirned in this field at OPEN time. It is given as the number of _
physical record units in a record block. If the number of PRU's is not de~
fined or is vamable, the field is set to Zero. Record block size is not re-

’ :“}turned }f a minimunm FET is used.

£ vk [P S I BN e

FIRS'I‘ IN otrr LIMIT e

Data is transmltted in physical record units, the size of which is determined
by the hardware-device. ‘For example,:the 6603:disk has an inherent PRU
size of 64 CM words; binary mode magnetlc tape files are assigned a PRU
size of 512 words.

For each file, the user must provide one puffer, which can be any length

greater than a1 PRU.size. This is called a circular buffer because it is
-, Hilled and emptled as i itwerea cylmdncal surface in which the highest

addressed location is mmedmtely followed by the lcwest

(The FET, ﬁeids FIRST IN, OUT and L]Ml'I‘ cont.ml movement of data to

and from the clrcular buifer..

&

fFIRS’.E‘ and LIMI’I‘ never vary, they permzmently mdmate buffer limits to the

user and to SCOPE. During reading, SCOPE.varies IN as it fills the buffer,
and the user varies OUT as he removes data from the buffer. During
writing, the user varies IN as he fills the buffer with data, and the system
varies OUT as it removes data from the buffer and writes it out — the
program that puts data into the buffer varies IN, and the program that takes

i . it out varies QUT. The user cannot vary IN.or OUT automatically except
. when Juging READIN and WRITOUT functions; he must do this within the pro-
: _gra.m by inserting a new value into lin + .2 (iN) or lfn + 3 {OUT). For the

user'sg as well as for the syatem"é -c'cmvenlence, the, words containing IN
and OUT contain no other items; this eliminates the need for masking
operation. .

The system d&nz;mi;aliy' cﬁeéks the vagluég of IN and OUT during data trans-

fers; making continuous read or write possible.

o1

: If IN OUT the. huffer is empt.y, this 13 the zmtlal condltmn H N > OUT,
., the, area from .QUT to IN=1 contams available data. If OUT > IN, the

area from OUT to LIMIT ~ 1 contains the first part of the available data,
and the area from FIRST to IN - 1 contains the balance.

60189400 Rev..1
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To begm buffermg, a READ funcmon may be issued. SCOPE will put one
or more PRU's of data into the buffer begmm.ng at IN, resetting IN to one
more than the address of the last word filled after each PRU is read, Data
may be processed from the buffer beginning with the word at OUT, and
going as far as desirable, but not beyond IN - 1. The user must then set
OUT to one more than the address of the last word taken from the buffer.
He sets OUT = IN to indicate that the buffer is empty.

When a READ request is issued, if the buffer is dormant’ (no physical read

*© oecurring), CPC determines how much free space the buffer contains.
- If QUT > IN, -OUT - IN words-are free. - If IN > QUT, (LIMIT - IN) +

(OUT - FIRST) words are [ree.. The system subtracts 1 from the number of
free words, ‘because: it must never:fill 'the last word; this would result in

IN = QUT, which would falsely indicate an empty buffer. If the number of
free words, minus 1; is lese than the PRU sizé, CPC does not issue a

o physmal read request contml is returned normally

The example below xllustrates the way IN and OUT pointers are used.
Speed of operation is not considered and simultaneous processing and physzcal
1/0 is not attempted.
The initial buffer pointer position is:
FIRST = BCBUF
IN- = BCBUF
© OUT =BCBUF K
" LIMIT = BCBUF+500

The user issues a READ with recdll request.

Neglecting the possibilities of an end-of-record or end-of-file, the
system reads as many PRU's as possible (if PRU size is 64 words,
7 x 64 = 448 words) and leaves the pointers:
FIRST = BCBUF -
IN - =BCBUF+448
_OUT =BCBUF
LIMIT = BCBUF+ 500

3215 _|
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The user is processing items of 110 words He takes four items from
the ‘nuffer, ’Ieavmg the pomters- e

(FIRSI’_ BCBUF 0 :
IN - = BCBUF+448. e e
’ '_’OUT ‘= 'BCBUF+44G : '

' L]MI’I‘ BCBUF+500

) The user issues another READ request smﬂe ile knows the buffer does
., not confain a.complete item, The system is aware that IN > QUT, so

s;that the vacanfspace Amounts to LIMIT - IN+ OUT - FIRST = 492 words;
. since it must not fill the last word, it must read fewer than 492 words.

The nearest lower multlple of 64: is ’? x 64 4.48 go it reads 52 words
:into IN through LIMIT;~ 1, and then 386 more words into FIRST through
FIRST + 395 it then resets IN so that the pomters look like:-

. FIRST = BCBUF . o\ vr o
IN  =BCBUF+3%
OUT . .= BCBUF+440 . .. - (.
LIMIT = BCBUF+500

The system has just used the:circular.feature of the buffer; now the user
must do so. The next tlme he wants an item, he takes the first 60 words

from OUT through LIt £ 1, and the Temaining 50 from FIRST through
FIRST + 49. Then he:resets QUT, -making the poiniers:

FIRST = BCBUF: . - ..
m = BCBUF+396
‘ OU’I’ —BCBUIF+5D RS
' LIMIT = BCBUF+s00 70 ¢
On input, this can continue ii)’d"eéinitely:, “with OUT following IN, around the
buffer. The system stops on encountering an end-of-record or end-of-file,
and sets the code and stahis bits accordmgly. The system may, or may not,
have read data hefore the end-of-récord, so it is up to the user to examine

the pointers and/or process the data before taking end-of-record or end-of-
file action.

60189400 Rey. I
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-In writing, the process is similar, but the roles are reversed, The user

puis information into the buffer and resets IN; and when he calls the system,
it removes information from the buffer and resets OUT. For writing, the
gystem removes data in physical record unit{s and empties the buffer if

.possible, The user mustbe careéful not to overfill the buffer; IN must not .

become equal to OUT. During the process of emptying the buffer, SCOPE .

.. .Teseis OUT after each PRII has been wrltten and checked for errors.

word 7

60189400 Rév: I

Workmg Storage Area

The two fields in word 6 of the FET specify the first word address (fwa) and.
last word address +'1 {lwa ¥ 1) of a worklng storage area within the program
field length. logical records may be deblocked into or blocked from this
area into the circular buifer. (See READIN and WRITOUT.)

Tile Indexing erlds

Words 7 and 8 are used for commumcatmn between the pempheral pmcessor
input/output routines and the running program dependmg on the device and
file type. . : . .

For magnetic tapes with S or L data format, the structure of word 7 of the
FET is:

59 29 23 17 0.

UBC MLRS

' UBC (Unused Bit Count) Bits 24-29

The UBC field is used for a file declared to have either 8 or L format.
For a READ or READSKP function, SCOPE will store into this field the.
number of low-ordér unused bits in the last data word of the record,
The UBC field is not used during a READN request. For a WRITE,
WRITER or WRITEF function, SCOPE will read the contents of UBC and
adjust the length of the record accordingly.

For example, to write a single record of 164 decimal characters, the
" data'length is 17, to the nearest CM word, The number of low-order -'
unused bits in the last word would be 86. The user would set UBC = 36
‘set IN and OUT pointers to reﬁect 17 words oi data, and then issue a .
WRITE 01‘ a WRITER )

SCOPE does not use the UBC field during a WRITEN request. UBC ma
range from 0 to 59, but will always be a multiple of 12 when set as a
result of a read operation. If it is not a multiple of 12 for a write
request, SCOPE will truncate the value to the nearest multiple of 12: if

3~17£|
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. UBC is 18, SCOPE will execute ag though it were 12, and if UBC is 6,
BCOPE w1]l execute ag though it were 0, The field in the FET rema.ins
unchanged,.

' MLRS (Maximum Logical Record Size) Bits 0-17
#+ The MLRS field contains the sizé of the Targest logical record to be
" encountéred (considerad asvalid-when either feading or writing) when
the 8 or L tape format is used. 'l‘he size 16 given in number of CM
words. . Ey . _ )

: ' ?'Ihe ML@S ﬁeid 18 required fur aH S and L tape operations; therefore, a
: ’i—word Fet is mandatm'y.

" For 8 tzipé»fbrmat if MLi{S 0, the value of the maximum PRU is
assumed to be 512 words. Tor L tape format, if MLRS = 0, the
assumed maximum PRU is LIMIT - FIRST 1 for standard reads and

i LIMIT FIRST 2 for RFADN

For mass s{nrage randorn files, the format of word 7 of the FET is:

= 22 - 0 £
record request/ 2
refurn information

The file indexing fields (record request/return information, record mumber
index length and index address)} are used for communication between the
peripheral processor input/output routines and the CP programs, Index
address and index length fields aTé declared when the FET is generated; the
index buffer must be within the program field length. The record request/
remrn mformatmn field is set to-zero when the FET is generated. Both the

. indexing funetions and the penpheral processar input/output routines set the

field during randum ﬁle processing.

: I’or oﬁher than the SCOPE indexing method the following information is

pertinent. At the start of writmg a new logica} record, if the random access
bit and, the record request/zemn information field are non-zero, the latter

_ fleld is assumed to, cunta.in the. address of a 1ocation within an index, The PP
. routine inserts into that location {in bits, 0-—23) the PRU crdinal (starting from
1) of the logical record To read. the record again, the random access bit

should be set to non-zero and the PRU orciinal shouid be entered in the FET
in the record request/retum information field,
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OWNCODE Rouiines

e v . o . S ames .

" Addresses of user-supplied routines may be given in the FET. These
routines are executed by CPC as indicated below. A zero value indicates
. that.no routine. is supplied.

- An OWNCODE routine should be set up like a closed subroutine with execution,
beginning in the second word of the routine. CPC calls an OWNCODE routine
- by copying the exit word of CPC into the first word of the OWNCODE routine,
putting. the contents of the first word, of the FET into X1, and branching to

the second word of the OWNCOD_E routine.

Termination of an OWNCODE routine by a branch o its first word causes a
branch to the point in the program to which CPC would have returned if the
OWNCODE routine had not been called. The A, B, and X registers may
have been changed by CPC before control gets back to the routine that called.
CPC. Therefore, an OWNCODE routine which is terminated by a branch

to its first word should not rely on passing information to the main program
in the registers.

EQI .Address Field

C} B : 7" CPC enters the end-of—nﬁormanon (EOT) Toutine under the following
circumstances:

Bits 9-13 of Code and Status:
01g “End~of-information encountered after forward operation or
beginning-of-information after backward operation

02 g End-of~reel reached during magnetic tape forward operation

Just before entering an end-of-information OWNCODE routine, CPC zeros
bits 9 and 10 of the first word of the FET. However, as the routine is
entered, X1 still contains the first word of the FET as it appeared before
those two bits were zeroed. :

Error Addfess Field

This field specifies an address to receive control if an error condition occurjé
after a file action request. The FET code and status field will reflect the: -
error condition. If processing can continue, the error routine should exit
through its entry point; otherwise, an ABORT request may be issued.

I the error address field is zéro, the run continues normally. The FET
code and status bits reflect the error condition upon normal return to the
program.

%Nﬁ

w“’
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3.3

LABELED -+ - =
TAPE FILES -

| 3-20

7 fhe ﬁle header label (appendix C).

Bits 9-13 of Code and Status (values are octal): . '

04  Irrecoverable panty error on lasf. operatmn or lost data on

_ write. ’

10  When readmg from magnehc tape, physmal record size
exceeds circular buffer or maximum allowable PRU size
- (MLRS for S and Litapes). ‘When writing to 5 or L magnetic
*. tapes,-the FET is less'than 7'words; or an attempt is made
o write'a noiserecord. -When writing to mass storage, all
. mass storage spice meeting the constraints imposed by the
file (allocation style and/6r equipmerit number) is in use or

otherwise unavallable.
' - 20 OPEN functlon redundant ‘
21 ~CLOSE ﬁmction redundant. :
eg Ilegal fu.nctmn. o '
23 Index fulli e
24 FNT full.

25  An attempt was made to read or write record number n of a

random file, but the:index of the file is full,

.26  An attempt was made {o read a named record from a random

file, but the name does not appear in the index.

27  An attempt was made to write a named record on a random file,

file, but:thefiame-does not appear in the index, and there is

, - .- no roomto add a:new name, .

30°  Buffer drgument error.

31" A READ or SKIPF was atterpted beyond EOL

32 File'name does 06t meet the requirements of section 3.2.1.

H :

“If both*EOI and error routine exécution are needed; the error routine is
executed, Just before entering-an‘error OWNCODE routine, CPC zeros bits
11-13 of the first word of the FET. However, as the routine is entered, X1

contains the first word of the FET as 1t appeared before those bits were

zeroed. - TIE R

The label macro with the following format specifiés information stored in

R

Hn LABELﬂn ‘ad; Tet, create, Teél, mfn, pos

60189400 Rev. I

A



33.r
MULTI-FILE TAPES

60189400 Rev.'d

File label name {fln). 17 alphanumeric display code characters starts w1th

. letter; left justified; if less than 17, it is _binary zero-filled, The file label
name ensures the correet file is referenced The file is checked when

opened if labeled tapa REQUEST card or function is specified.

‘ Edmon Number (ed) 2. characters stored m ixeld 8 of fﬂe header 1abe1 for

uutput tape. and verified for 1nput tape. If omltted 01 is written in output

. tape label and FE‘I‘ and no checkmg i8 done for an input tape.

Retention Cycle (ret). 3 digits specify number of days a tape is to be
protected from accidental destruction. This field .12 is added to value of
creation date to obtain expiration date written on output tape label or verified
for inpit. ‘When ret i§ 999, an’expiration date of 89999 establishing perman-

* ent retention is placed in the tape label,

Creation Date. TFirst two characters speciiy year; remaining three Julian
day within year, Storedin field 10 of file header label for output tape and
verified for input tape. If omitted, today's date as stored in SCOPE system,
is written in this format.in label output tape and in FET. For input {ape,

this field is read from label and stored in FET.

Reel Number. 4 characters stofed infield:5 of the file header label for
cutput tape and verified for input tape, If omitted, 0001 is written in output

_“label and FET. For’each reel), thisfield is increased by one at conclusion of

processing for file t#ailer label and tape mark is written on the tape. When
file is closed, this field is set to 0001.

Muiti—filé Naﬁe (mfn); left jtistified alphanumeric display-coded characters
starting with a letter; if less than 6 characters, binary zero-filled, Field 4
of the file header label identifies all files of a multi-file volume and must be

‘the same for all files on a volume. If-this field is omitted, only a single file

may be generated or read in a volume set. Tapes with Y labels do not have
the multi-file capab111ty

A multi-file tape must be declared by stating its disposition on a REQUEST
card/function; the multi-file name is given as the lfn, for example:

REQUEST, mfndt, MF,x.,
Only one file on a»muiti—f_ikl_e‘tape may be open at any given time.

Position Number (pos), 3 digits; ignored unless a multi-file name is speci- '
fied. If it is absent for a multi-file output tape, the file is assigned in
sequence inwhich it is written and this’position number is returned to FET.
Overwriting a file on a multi-file volume set destroys the remaining files.

If absent for a multi-file input tape, the value determined in the gearch for
the file is stored in FTET,
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FET CREAT!ON
MACROS

¥

LR

System macros in }he COMPASS 1anguage facilitate generatmn of the system

FET, &E fOHOWS

The subfields (WSA, DTY, DSC, U’PR, INDy, OWN, LBIL, EFR, UBC, MLR)

LAy

o ‘are’ order-—mdependent thhin the subfield, érder is'fixed. Upper case char-
e '-acters d351gnate Bubfield content, 10wesr case characters indicate parameters
© o T to'be Bupphed by the'user. All parameters except ifn, fwa, and f are optional.

& B Ea

Ce’oded.l"'ile' = Sequenﬁal.. o

. FILEwaa,f (WSA = addr . 1. o) (OWN = eof, err), LBL, DTY = dt,
.DSC =de,. 13‘%’11 EPR, UBC= ubc, MLR = mlrs

P

_Bmarv Fﬂe = Sequentml

e e lfn FILEBfwa,f (WSA “addr lw) (OWN;‘em, err), LBL, DTY = dt,
e v pses dc, %R EPR, UBC= ubc, MLR = mirs

s, iE T

iy

TR Codedeﬂaf-I{anﬁom ; »f - :Eﬂ-f

;'1fn RFILEwaa,f (WSA a;addz: 1 ), (]'ND addri 1y,
(GWN——em, err),ALBL DTY = dt, DSC de¢, UPR,EPR

Binary File ~ Random

lin RFILEB fwa, f, WSA = addr,_, 1 ), (IND = addr;, 1),
(OWN-—eel, err‘f LBL, DTY = dt, DSC = de, UPR,EPR

Ifn ; flle name o

“fWﬂL * ‘stibstituted in FIRST ING and ouT
N Iength o{ ci::cqlar buffgg{& 1 (fwa +f is substituted in

h T WEA ’Work:ng storage area parameters o
' ‘ ' addrw first ward address of workmg storage area

1y addry, + 1y = (last word address + 1) of working siorage
ares

IND Index buffer param oters
U addry fu:st WOI.‘d address of index buﬂ‘er
. 11 . 1engﬂ1 of mdex buffer L

Jo-22 §0189400 Rev. 1
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OWN

DTY

DsC

UPR

EPR
UBC

MLIR

Examples:

~ OWNCODE routines

‘eoi ~  end-of-information address

error error address

Device type parameter

dt. . 12-bit code described in FET field descriptions
Disposition code parameter

de * 12-bit code described in FET field descriptions

ﬁser specifies processing at end-of-reel I

Label information will follow, The LABEL macro which provides
isbel information, must be written immediately following the
FILE macro to which it pertains.

User specifies handling of error conditions.

Tnused bit count :
ubc 6-bit code described in FET field descriptions _
(S and L tapes only). It causes the generatfion of a T-word
FET which is mandatory for S and L tapes.

Maximum logical record size
mlrs 18-bit code described in FET field descriptions
(S and L tapes only), It eauses the generation of a T-word
FET which is mandatory for 8 and L tapes.

To create a minimum FET for the standard INPUT file:

LBUFFER EQU 65
INPUT FILEC BUFFER, LEUFFER

To _c:reate'an FET for a 5in£u"y Jfandoz_n file:

LBUFFER EQU 65
LINDEX EQU 25
FILEABC RFILEB BUFFER, LBUFFER, (IND = INDEX, LINDEX)

60189400 Rev, I
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To create an FET for a labeled tape file with user processing at end-of-
xjegl condition. .OWNCODE routine is supplied:

TAPE1 FILEB BUFA, LBUFA, LBL, UPR, (OWN=PROCEOR)
TAPE] LABEL SORTINPUTTAPE, 32, 90

o+ i To ¢reate an FET for a'list file. OWNCODE routines are supplied
and the working storage area is used:

FRINT FILEC BUFE, LBUFB, (WSA=LINE, 14}, DSC=40B,
(OWN”ENDING ERRORS)

¢, To.create an FET for a file to be written on a 6603 Disk, using only
. inner zones: : :

Con

FILE]1 FILEE BU¥D, LBUFD, DTY—DlE}lB

3.5
CENTRAL o
PROGRAM CON_TROI. o '
SUBROUTINE (CPC) The Central pz'ugra.m control Emhruutme {CPC) provides the linkage between
"' uper programs and the SCOPE system. All file action requests and system
action reguests are processed by the CPC library subroutine which is loaded
with the user program within the field length of the job. The program Q
. . communicates with CPC through macro requests and the file environment ey
. table (FET). Communigation with. SCOPE is handled by CPC getting and
checking RA + 1.

CPC may also cause the execution of one or more user subroutines for
which addresses are specified in the FET. Such a subroutine is entered at
the address given in the FET + 1, The exit from the CPC is stored at the
OWNCODE routine given in the FET; (X1) = the first word of the FET.

A normal ‘exit from CPC returns control to the object program at the point
followmg the macro request. A normal exit is made if the request is honored
and no error conditions ocear. X1 contains word 1 of the FET upon exit if
the status is other than request completed,  CPC does not save registers.

3.5.1
CALLING SEQUENCE Format of the calling sequence to the central program control subrouiine:

59 41 39 29 17 0
x Ry CPC

;. e
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RJ Return jump instruction
CPC  Entry point fo the CPC subroutine
n=0 File action request

yyy Display-coded name of the PP program to be inserted
* by CPC in RA + 1 or one of the following:

000001  if only a file RECALL is wanted

000007 for CLOSE or EVICT

000004 for OPEN R

000002 for READ or WRITE (w1thout end-of-record)
000003  for other functions

x  BAl <base address of FET>
' zK _ Request code '
n=1  Sysfem action request
Yyy Display-coded name of the called PP program
X not relevant
Z parameters as required
r=1 Issue request and enter RECALL
i‘ =0 Iséﬁe x.'éqﬁest.and refurn control to the program

A f.ﬂe action request to the SCOPE monitor is formatted by CPCinRA +1
as follows:

59 _ 41 39 17 1)
yyy _ Olr S - base address of FET

A system actmn request to the SCOPE monitor is formatted in RA + 1 as
_ foilows :

59 : 41 39 35 0

yyy iy _ 2

z appears in the buffer gﬂde a_nd status f.ielc_! of the FET.

~ Bits not sbécified in the c_:.él'lling sequence a_re ‘reserved for future sysiem use.
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3.6

SYSTEM
COMMUNICATION
MACROS

3.6.1
FILE ACTION
REQUESTS

REQUEST

_%l-a—ze

expanswns .

In the following descnphons the System macro is followed by the maero

File action réqﬁéét's} reétﬁt in a return jump to the central program control

;suhrouhne‘ -Bubsequent dctions depend on the state of the file. An OWNCODE

Toutine 1 may be executed and/or a request to SCOPE may be posted. File
action requests will be posted but not honored if the EOI or error bits are

set and OWNCODE addresses are present where a call is issued to CPC,

In either case, contrel returns to the calling program after SCOPE accepts
the request if the recall bit, r, is equal to zero, or after SCOPE completes
the request if r is equal to: one. -If theoptional recall parameter iz non-blank,

.7 18 set to one. L
R S TS R T

REQUEST param- /-~ i b0
59 v 4388 ¢ 29 17 0 P
» - . R p— (L

yyy IER! X 1 % C LIRS &, param

. With the REQUEST function, -a CE.program can aSsﬁgn equipment during

execution without requiring a REQUEST control card. param is the first

~word address of a two-word list of parah:aeters, a8 shown below.

59 47 . 3B 28 23 17 11 0
logical file name ch status

eq a lpygx de dt

The values for de and dt are given in section 3.2.1 {Basic File Environment
Tabie} The 4-—‘n1t parameter bygx appﬁes only when dt specifies 1/2~inch

otherwise the corresponding entries in dt ovarride these two parameters.

: =‘y is always interpreted. ¥ is currently not interpreted. The meaning of

pygx is:

=
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E;cterxxzal j:apé
SCOPE taf)e |
2 tapes; :
1tape: -
SCOPE system labels for this file
Unlabeled

il [ I |

M oo O & W od g
TR
A - -

Existing file

New 'file

b
il

_ o The 1-b1t parameter, a, has the same effect for mass storage assignment as
. the® preceding the dt on the REQUEST card (section 2.4). I a =0, operator

action is requested. If a =1, assignment is automatic. The eq field speci-
fies the EST ordinal of the device'to which the [ile is to be assigned. I dtis
also specified, the type must match that of the EST entry. If eq is specified,
no operator action is required regardless of the value of a.

If the 1fn designated by REQUEST parameters is already associated with a
file; the REQUEST function is ignored .and conirol is refurned to the calling
program. Therefore, the REQUEST function should be issued prior to any
reference to the logical file name, since a later reference to a nonexistent
Ifn will cause the name to be associated with an empty file on a mass storage
device. The status field should contain zero when the REQUEST function is
issued. Bit0 is sef to one when the function is completed. Tn addition, the
following octal values may be returned in hits 9-13 of the status field,

22 ' IHegal function; REQUEST function was issued without the
recall bit,

a3 Device type of speciﬁed EST did not match dt.

24 FNT is full. T

26 No equipment is available; requested equipment does not exist

in the configuration or all equipment of this type is already
a.smgned to this control pomt

30 :Duplicate file name, file already ass1gned

OPEN Yn 1 X, recall

59 R i 41 39 29 17 G

5A1 1in - RJ CcPC

000004 Ofr A
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The OPEN function readies the file for processing. The x parameter specifies
the operation to be performed: READ WRITE, READNR, WRITENR, ALTER,
ALTERNR, REEL or REEENR, .'The OPEN function causes information to be
returned to the user via the FET, L

OPEN will not reset the buffer pointers; the'user is responsible for correctly
sethngthe pointer:a. G g BOF Y

This function is optional except in'the following cases:
Indexed file: The OPEN functluu is required to read the index into

the index buffer. L

File recorded on 1/2-inch magnetic tape with standard SCOPE system
. labels The OPEN functmn is reqmred to process the label and position
'the tape The labeL is dehvered to the cu'cmlar buffer for an input file.

- ) Device type other than 0000 is o he ass;gned 1o the file,

. x'= READ'(Z = 149)

. I the file has asystem label, itis read into the eircular buffer and positioned

at the: first:data record. .If the file does not exist, an end-of-information
statue is returned. The file: may be read only until it is closed.

- x = WRITE (Z~144) - ; S
if the file has a system label, "it is written using the parameters in the FET.
The filé' remains positiohed after the tape mark following the tape label. The
file 'may be read and written until it is closed.
X =ALTER (Z= 16{3)
If the fz.le has a system label it is read into the circular buffer and the file is
positioned at the first data record.- i the file does not exist, an end-of-
. information status is returned. The file may be read and written until it is
closed, '
A file is normally rewound when the OPEN function is issued. K it is not to
be rewound, options of x may be issued:
x = READNR (Z = 100) Open as in READ do not rewind
x = ALTERNR {Z = 12() Ope,u as in ALTER do not rewmd Security
_ ) oo code is SET OPEN,
x = WRITENR (Z = 104)  Open as in WRITE; do not rewind.
£
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CLOSE
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Swapping for multi-reel, labeled tapes may be controlled by setting the UP
bit in the FET and using the following option:

x = REEL '(Z = 340) Tape is rewound; for labeled tape beginning
label is processed. Reel is initialized.

x = REELNR (% = 300). Tape is not rewound. Reel is initialized.

CLOSE lin, x, recall

59 47 4139 29 |17 lo

SA1 Un RJ CPC

000007 Z

'The CLOSE function sets the file to closed status. The x parameter specifies
‘additional action to be performed. An end-of-information mark is writien on
an output file. If the file resides on 1/2-inch magnetic tape and standard
SCOPE system labels are used, ending label procedures are performed.

x 15 ahgent (Z = 150) Tile is set to beginning of information or
beginning of current reel, Buffer pointers

__ T (N and OUT) are set equal to FIRST.

x=NR (Z=130) -~ - - Fileis not rewound.

x = UNLOAD (Z =170 ~ Termination pro_cedufes for the file are

executed, Files are flagged for no rerun
(as indicated below) if the initial conditions
for a job have changed. Files which have
special names are given the corresponding
disposition (section 3.2.1). A magnetic
tape file is rewound and unloaded. The lock
bit is set for a file on a private pack and
the normal end-of-job processing will
release the space and delete the reference
to the file namae,.
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' File Type

TLocal

(section’1,3.1}

Local

Local_

0ld .Common!

" Common
{section 1.3.1)

New CommeniT

Disposition

0

immaiterial -

1o

“fmmatesial

4 immaterial -

Device Type

Alloqatahle

Non-allocatable

Allocatable

* Allocatable’

: Nnnwalluqatabie . ;

- Action

Release space on
device, delete refer-
ence to file name

Release device, de- -
lete reference to file
name

Asgign to system for
disposition

Same as for loeal,
except prohibit rerun

Prohibit rerun,
assign to system as
a common file

‘Prohibit rerun, off
~equipment, assign to

system as a common
file

Same as for common

‘For a local'file on a'private disk pack, device label, RBR record, and RBT

chain are written on the pack., The unit assignment is dropped from control
point. The disk pack remains in a private mode until unloaded by operator

and a new pack ia added

TAn old commeon file is one that was common at the beginning of a job and
has since been releaged by a RELEASE card or a COMMON request. Itis

treated as a loeal file except for the RERUN feature.

1TA new common file is one that was created during the job and has not been

detached from the control point.

60189400 Rev, 1
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CLOSER

EVICT

CONTRLC

60189400 Rev. T

CLOSER ln,x,recall

59 47 4139 17 0

SA1 1ifn RJ crpcC

i ;

The CLOSER function is used for files on 1/2-inch magnetic tape to terminate
processing prematurely on a given reel of a multi-reel tape or to control |
labeling., If standard SCOPE system labels have been used, ending label pro-

cedures are performed for the reel

000007

The x paraméter specifies file position after CLOSER action.

x is absent (Z' = 350 Current reel is rewound.
x=NR (Z = 330)

* = UNLOAD (Z = 370)

Reel is not rewmmd.

Tape is rewound and unloaded,

EVICT lfn,recall

59 47 41 39 29 17
SAl lfn RJ CPC

000114

0000403 Glr

FVICT releases to the system all space occupied by a file on mass storage
and makes it available for use by either the releasing program or other pro-~
grams. The logical file name is retained. EVICT is ignored for permanent

files, and an information message is issued.

CONTRLC addr _
- 59 41 39 29

Ry CPC

ACE 111 addr

With the CONTRLC function, a CP program can read or backspace the control
card record. addr is the address of a word in the following format:

59 17 0

Reserved for system use code
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code is Loth the function and status reply as follows:

' READ code = 0000103 . = - .

The next control card is placed i m RA+70 to RA+77 with the
Epace Tremaining between the end of the card and RA-+100
zeroed

BKSP code = 9900403

The cuntrol Btatement pumter is reset to the previous
statement

When the function is completed bit zero of the code is set to one. If on the
-read there are no more control cards, the area RA+70 to RA+77 is zeroced
and bit 4 is set to 1 for end of record. If the record is set to the start of the
control card record when a BKSP function is issued, the statement pointer is
unchanged and the end of record reply is issued

.. With this request the user can position j:be control card record for SCOPE job

processing, and it is his responsibility to position the record properly, for -
example in front of an EXIT card; otherwise results are unprediciable,

3.6,2
DATA FUNCTIONS

READ READ 1fr, recall

59 47 41 39 29 17 0
SA1 lin . RJ CPC
geeoo2 |0y 000010

This function reads inforxi;at_ipn into the circular hufier if the specified file
is open. Ifihere is room ‘in the circular buffer for at least one physical
record unit, reading is Initisted and continues until:
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suffer does not contain eneugh room fer the next physmal record

End—of-record or end—of—flle is encountered (not applicable for S or L l
:tapes)

End—ot’—mformahon is encountered )
An error is encmmtered (see FET, section 3 2)
For 8 or L tapes, one physwal record is read I

Mode is deterzmned by bit 1 in first word of I‘ET I end~of-tecord (bit 4) 1s
set upon entry te CPC, no dperation is performed For S or L tapes, the

' unused bit count is returned to the UBC f1e1d in FE‘I‘ word 7.

READN 1fn,recall

59 ar 4139, . 28 .11 _ 00
CosAl | dm RI cre
000003 ol | | 000260

S or L magnetic tape only: The READN function reads data from tape to the l
circular buffer until one of the following conditions oceurs:
Buffer does not contain enough roomfor next record (MLRS+ words),

end-of-file is encountered, enduof—mfonnatmn is encountered, error
is encountered. ‘ :

, The mode of the Tile is determined by bit 1 in the first word of the FET.

"'Word 7 of the FET must contain the size of the largest possible logical
record when this function is used (&ppendlx L}

READN enables non-stop reading for maximum tape throughput.  READN can
be used only for 8 or L tapes. As long 4s the uger provides sufficient room
in his buffer (room for two records and their header words), tape reading
cuntmues \Vlthmt releasmg and relea,dmg the PP between logical records,
a.nd maximum utlhzation of mwrreeerd gap time is realized, The concept of
elrcular buffermg is retamed ‘however, aheader word is placed in the buffer
alung with data from each logmal record, It precedes the data and contains
the numher of CM words in the logical record ‘and the number of unused bits ‘.

" in'the last data word. IN is mioved by the 1/0° system after a complete logwa‘i

record together with its header word have been placed in the buffer. The
format of the header word is:

59 28 23 17 00
No. Bitd #CM
unused words

=33,



REAESKP o READSKP Ifn 1 Tecall

B M4 sz e 17 13 0
sar .| .. 1. -... | R cPC
000008 - Olrl-. 7 e I 00020

READSKP functions like READ, except that if the buffer is filled prior to the
end—of—recora the. rest of the mformatmn is dlsca.rded and the file will be
positmned Ieady ta read the next 1ogical record If the MLRS field in the
FET is zero, the ‘buffer size is set to 512 words foF S tapes and o the
LIMIT - FIRST - 1 for L tapes,

If a level parameter (f) is specified, mfomatmn ia sklpped until the occur-
... . _‘rence of an end-of-record with a level number greater than or equal to the
‘one specified. Only a level 17 (EOF), is recognized by 5 and L tapes. Any
. other level parameters in the request will be ignored.

{Executing a READSKP sets the end-of-record (bit 4) to 1, since an end-of-
record is encountered. I the nexi operation on the file is READ, the EOR
. bit must i‘irst be zeraed by the c:allmg program.

S SV P R S e'i' e %i;
REHR' ' RPHRMn,recall - 1o o oo "
' P 17 o
- BAL = s Hnoo R E J R CPC

; }'Z ’ :’z};)' ” eardeci by ‘setting the OUT pomter equa.l 'to the m pointer, then the next
phygmal recard is read'inta the buffer. 1118 z_npde 15 determmed by bit 1 of

. ) to intemal BGD is pérfurmed if tha data read dnes not exactly fill an
s i.ntegral m;unber of CM Words, the 1ast word 15 ﬁlled thh Zeros,
' £ s T )
3 ’
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"~ 'READNS < READNS lfn, recall

59 . - 47 4138 . 99 17 0
| sar | - i ' ORI CPC
©eoeooz Pl T 0T 000250

Mass storage files only

READNS operates in the same way as READ, except that it is not ignored by
CPC if the last code/status in the FET is 02X or 03X, and reading does not

. mecessarily stop at the end of a Jogical record. Instead, a READNS operation
terminates under any of the following conditions:

.

- Next PRU will not fit into the circular buffer.
VA zero length logical récord (any level) has'been read.

1
2
i 3'. _Alevel 16 or 17 logical f@_co_rd (any length) has been read.

‘4, ~ End-of“information has lpee‘p;ar_xcountered.

5. An irrecoverable erro.rxihs‘dé:tedted; the error code ee is usually 04 for

.. parity error.: '

‘;I‘hé étaui_s 3._=.itr.ln1.'er:1___.i1.1 the FET for éa,ch case is as follows:

... .casel .-, 000011.coded, 000013 binary
vy .cage 2 or 3. - 740031 coded, 740033 binary
case 4 741031, coded, 741033 binary

. ecase 5 - . Oee0ll coded, 0ee0l13 binary

‘In cases‘ 2 and 3 the level of fthe'ferm'inz_iting logical record is lost.

~READIN may'be used for indexed or sequential mass storage files or tape

files, . The format depends on file mode, file index, working storage area,
and thex parameter as shown in the following pages. In the descriptions n
: represents the number of words in the working storage area.
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READIN tskes the next n words from. the circular buifer of file:lfn and stores

them in the working storage area; a READ request is issued if the buffer is

em_pq,' H the file is binary mode, READIN attempts to fill the working

storage area until end-of-record or end-of-mformation is encountered.
e Fora cuded file, mformatmn is moved ta the workmg storage area until a

Lo Zero byte (end-of—line) is enammtered m: untﬁ the working storage area is

' _ full. When a zero byte is encountered, two blanks are substituted and the

remainder of the working storage area is filled with blanks. I a zero byte is

not encountered before the working storage area is full, the remainder of the

line is skipped and a subsequent’ ‘READIN request'réads the next line.

The status cf the request :Ls rehn:ne& in X1 as follows'

w5 . e

QT Requested number oi wnrds was read and the function
P it dompleted normally; g

?‘“:

positive - Fewer thah n'words remained in the logical record when the
.+monzero . reguest was issued.. When control is returned to the user
' program, X1 contains the last address + 1 of the data trans-
¢ ferred to working storage or first word address if no data
.. was transferred, For coded files, this is always the first

l

; word aﬁdresa
negative  If end-of-information or end—uf—ﬁle is encountered, X1 C;

nonzero  contains a nega.txve number. Na information is transferred
©h 0 i “into’the working Stordgearsart -

If a workihg storage area is not specified, a READIN request has no effect
and nd errorindication is givéti’ unless it addresses a file with a name or
number index In that case, ‘the‘effect of the Tequest will be to terminate
any prévious action on‘the file; locate the specified logical record; the next
READIN request to tranﬂfer data from that flle Wlll begm with the first word
-of the' specified record.- ‘

1. xisabsent: READINln . ... .

. _..29 .. 0
R SRRt S PR IR IOREAD

TEE EnT R

This form of the READIN request transfers data to the working storage area,
1t may be used for tape or mass storage files since it transfers data from

| buffer to working storage area; if the buffer is empty a READ is issued. If
1fn is a mase storage file, it may be sequential or random.
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2. xigof the form /name/: READIN lfn, /name/
59 ' : : LS 1T ‘ ]
RJ IORR

1fn

" ‘name

‘With this form of the READINfrequest, 10gica1 record /name/ on the mass

storage file named lfn is read into the eircular buffer. n words are trans-
ferred to the working storage as described above. The file must have a

:name indax.

.3, xis of the form m where m is a logical record number: READIN

59 - ' o 29 17 0
) RJ IORR

1fn

-. This form of the READIN request causes the logical record number m of the

‘file, 1fn, to be read into the circular buffer. n words are transferred to the
working storage area as described above. The file must be indexed by name
or number, If m is zero, the next record ig read. The next record is the
first logical record of the file if this is the first request, or the last Jogical
record read + 1, for any subsequent READIN.

" WRITE Ifn, recall
59 47 41 39 29 - T 0
SA1 Hn  R”J cPC

L eo000z  [ofr o 000014

b

The WRITE function causes information to be wrif:ten from the eircular buffer.

Tor mass storage files and SCOPE standard and X tapes, only full PRU's are
written. Writing:continues until the buffer is empty or there is not enough
data in the buffer to fill a PRU. For S and L tapes enly one record is written.
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For 8 or L tapes, if the requested record length, indicated by the OUT and
IN pninters, is greater than MLRS, device—eapacity-exceeded status is
reinrned 10 and the record is not wrltten.

" WRITER ~ WRITER Ifn,,vecall

59 47 41 38 7 28 7 T 17 13 0
SAJ. lfn e e . e et RJ . CPC
BT TR IR (116 EUER 2 00024

This function is processed {he same as WRITE, with the following exceptions:
©  Formass storage files]- SCOPE 8tandard tapes, and binary X tapes, data
in the circular buffer is written out and terminated by a short or zero-
length PRU to indicate end- of-—recurd i no mformatinn is in the buffer,
' a zero-length PRU is written. ~

S -Fnr coded-X- tapes ; data is written -in-136 character PRU's until the
! huffer is empty. No short PRU is wntten. '

" If the level parameter (f) is present, the short or zero-length PRU will St
reflect the level number, In the shsence of the level parameter, the £ field is

set to 0 and level zero is assumed, The £ field is ignored for S, L and X

N E N tapes;: For 8 and L tapes the WRITER requestis jdentical to the WRITE

l ’ s tRa e ._request, unless made thruugthPszcrséreeords less than 512 words,

WRITEF WRITEFlfn reea:ll iy

59 47 41 39 28 17 0
SA1 1fn e e RA 1 CPC
oo00s ol 000034

.- . For SCOPE standard tapes the WRITEI*" functmn produces a logical end-of-
l_ o file mark; it is writlen ag a zero-leng‘th physmal record of level 17g. When
this function is issued, any data present in the buffer is writien and termi-
nated with a level zero end-of-record. If the buffer is empty and the last

K operaﬁon was- WRITE ‘A Z6TO 1ength PRI} 18 written.

I SR # o Foran § or Lﬁpe if data in the buffer is less tha.n or equal to MLRIS, it is
¢ i : ' ;written 1o tape followed by n physical tape mark. I data in the buffer exceeds

MIRS, nothing is writien and device capacity exceeded is returned to the FET,
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For X tapes, data is wntten as in WRITER and terminated with a physical:
tape mark

MWRIIENMMMWBITEHMHJL xecall _ .
59 47 41 39 29 : 17 0
SLY o ln RI cPe
0000603 oz B ' 000264
Magnetic tape only; S and L tapes only: : |

WRITEN :meroves ﬂzroughput by writing one or more logieal records on
tape. As long as the user provides data ahead of the I/0 system, tape

. writing continues without releasing and reloading the PP between logical
‘records, making full use of the interrecord gap.on tapes (as long as the
"circular buffer contains at least two records). The concept of circular
Dbuffering is retained. However, a header word must precede each logical

record in the buffer, This header word gives the number of CM words in

the, logical record and the number of unused bits.in the last data word. If

the number of unused bits is not mod 1z, the I/() system will make it so for
execution by subtraction. The UBC field in the FET is not changed, however,

.‘DUT is moved by the: 1/0 gsystem after a ‘Lomplete logical record has been

written to tape. Writing confinues until there is no data in the buffer or
until an end-of-file or error condition is detected. No writing will take
:place unless the difference between OUT and IN is greater than the number.

" of CM words in the logmal record. The user should not move IN beyond
. the header word until the header and the complete record are in place.
-An error will result if SCOPE detects this condition. The format of the

header word is;: . |

59 ‘ . _ ‘ 29 23 17 00
’ o "[No. Bits #OM
unused | - words

WPHR lfn, recall

B9 o o A7 41 39 -2 - 0
. a1 | .o 1fn I I 5 CPC
poooos - jojr| - - ' 000004
~SCOPE or X magnetic tape only: . e |

. Thxs function cauges mformahon in fhe c1rcu1ar buffer to be written as a

single physical record on the output | device which must be magnetic tape.
Mode is determined by bit 1 in the first word of the FET.
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' WRITOUT

-If. the buffer containg less than 512 (decimal) words, IN and OUT pointers

in the FET are set to the same value at completion of writing to indicate

an empty buffer. Only internal to external BCD conversion is performed.

If the buffer contains more than 512 words when the request.is issued, the
first 512 words are written and IN and OUT pointers are set to show that
words remmn in the buffer. Device -eapacity- exc_e_eded status (10) is returned.

‘A WPHR function issued for any device other than 1/ 2-inch magnetic tape in

SCOPE or X format is 1gnored and an 1ilegal function status (22} is returned.

..57'5 i

With this fiunction, writing depends on file mode and the presence or absence
of a file index, a working storage area, and the x parameter. In the following

'paragraphs n represents the number nf words in the working storage area.

PR

_'WRITOUT takes n words from the wor]ang storage area and transfers them
“to'the circular buffer, therehy addmg them to the logical record currently
" being constructed. If there is’ no current record, they become the first
“words of a new logical record. If the fxle is mtlexed however, such a
'_?request is rejected, hecaule the system has no way of knowing whick record
“of'the file i8 being addressed A WRITE request is issued automatically
"E’";when the buffar is full. o

g

For a binary mode file, the entire workmg storage area is transferred to the @

giveular buffer. In coded mode ; traﬂing biaiks are removed and a zero hyte
E (end—nf-—hne) {sinserted as data is transferred fo the buffer, The WRITER

function may be requésted to terminate record writing; but if the file iz indexed,

g and no record is bemg wntten, the requeat 15 rejected.

Ifa working storage area is'not specaﬁed execution of a WRITOUT request

‘Has no effect and gives no error indiéation, unléss it addresses a file with a

name or number index. This reques{ terminatés any previous action on the
file, locates. the specified logical record, and sets up the pointers so that

" the next»request to continue writing-the-current record on that file will bagin

1. xis absent WRITOUT 1fn

59 29 17 0
o - RT IOWRITE

S e e 3, . e s - -ifn

This form of the WRITOUT request adds data’from the working storage area
to the logical record currently being constructed; if the circular buffer con-
taing" m:: data ‘and the file'is mdexed this request is rejected as the system

’eannot determine Whmh record is bemg addressed

uei
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59 : : : - 29 17 0

2. x1is of the form /name/: WRITOUT Un, /name/

RJ IORW

Iin

name

This form of the WRITOUT request transfers d'ataffrom the working storage

. area and adds it to the logical record currently being constructed; if there is

none in the circular buffer and if the file is indexed, this request will be
rejected since the system cannot determine which record of the file is being

addressed.

3. xis of the form m, wheremisa loglcal record number
" WRITOUT lin, m

59 _ 29 _ 17 0
) ‘ RJ IORW

1fn

This form of the WRITOUT request begins constructing logiecal record
number m on the file named 1fn using the worde in the working storage
area as the first words of the record. The file must be indexed, either
by name or by number. If m = 0, the request will address the record
with a number one higher than that of the record most recently addressed,
or record number 1 if the file has not been addressed, The first record

of an indexed file is number 1; there is no record number 0.

. ;Reqﬁests 2 and 3 aboﬁe .p-érformkthe following functions:

1. Perform a WRI’,I‘__ER on the file if its j)feviqus gtatus was write, or
. the buffer contains data as a result of a previous WRITOUT.

2. Set the buffer to empty, and the FET status to write completed.

3. Set up the ra.ndom file mdex and FET to point to the correct
~ record. .

4. Transfer the workmg storage area to the buffer.
Call WRITE if the buffer contains at least one PRU of data.
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REWRITE.

REWRITER
REWRITEF

yyy 002 for REWRITE
: 003 for REWRITER" and REWRITEE:

zzz 214 for REWRITE |
224 for REWRITER
‘ 234 for REWRITEF

T

The REWRITE functaona maka use of a premcusly allocated file on a mass

 storage device to update records in an existing file without changing its

index or mass storage allocation. They should be used to replace a record
in a sequential or random indexed file by a record of ‘the same length., A
knowledge of the structure and record lengths of the file to to be rewritten is

‘ _ ,essentzal If the ‘réwritteén‘record ig shorter or longer than the original
‘record, results are unpredmi:able The sy&tem cannot determine. the length

.of the original record, :80 there.is no protection from over or underwriting,
nor is a diagnosis of such a condition made. The system guaraniees only

‘that & rewritten record does not extend beyoud the end-of-information. It

issues a diagnostic, the write takes pla.ce iip fo end-of-information, and

+ .« end-of~information. indicators are not moved. The user may destroy an

mdex prev:.ously wntten on the fiie. ]
Writing always begins at the current position of the file. The file is rewritten
with information Trom the CIO buffer. (REWRITE transfers a minimum of

. one PRU of data,) For REWRITER, an end-of-record, level mumber £ is

60189400 Rev. 1

The WRITOUT 1fn, m or /name/ statément is used only to begin an indexed
record. The record can be continued w1th WRITOUT lin statements. It
should be terminated by a

WRITER lfn
statement, although if this step is neglected, the next WRITOUT lfn, m or
/name/-statement for the same file will-cause-it-to'be carried out as step 1
above. o _ o
"M the working stbfa_ge_ area'sizé is zero,; nothing is transferred to the buffer,
but steps 1, 2, 8 and 5 above are' "c’m‘riedfduit.” '

REWRITE Ifn,recall 3 L

" REWRITER Ifn, ¢ recallt " Mass Storage Only

REWRITEF lfn, recall '

89 . . 4139 : 29 S S 1713 00
8A1 . lm | " CPC
- F S
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--written at the end'of the.data transferred. For REWRITEF, a logiecal end-

of-file (level 17) is written at the end of the data transferred. After
REWRITEF is used, other data in the file remains allocated to the file;

" therefore‘an end-6f-file may oceur in the middle of the file. Rewrite opera~

tions do not! changé the storage allocation of the file; no additional record
blocks are assipned, nor is:the index of 8 'random:+file modified. I is, in
effect, a write-m—place operation. - If rewrite is used for a common file and

: ‘: =the 3ob ig rerun by operator or uger, the date of that common file will not
-be the same-as when it was prevmuely used by that jobh.

- Applieationhof rewriting for eequential files .

o Rewrn:mg begins at the current file. poeltmn. After each request is executed,

the current file posﬂ:mn is updated to pomt to'the PRU that follows the last
PRU rewritten by the request. . A series of REWRITE operations, followed
perhaps by a REWRITER, can'be used to replace a single logical record.

' 'When a logmal recerd is to be replaced w1th a record of the same length in

a smgle rewrlte operatmu, REWRITER should be ueed

When a record is replaced w1th a shorter record the new record might be
followed by ancther reeoa:d which is the last part of the original reecord.

: . For, example, if the original record is 120 words {one full length and one

short PRU) and it is replaced by REWRII‘ER with a 60-word record, the end

'result is one 60-word record foilowed by another 56-word record (a short
X PRU) Whlch is the second PRU of the origma.l reeerd

If a logical record is replaced with a lenger record, the new record will
overwrite more than one record, and part of the surplus might appear as
a logical record that immediately follows the new record. End-of-information,
however, is not destroyed. ‘ ‘ '

' Application of rewritinw for random indexed files

Rewrltmg begms at current ﬁie pomtmn. A logical record may be replaced

“hya emgle REWRITER or by a series of REWRITE's followed by a
"REWRITER. The programmer must reposition the file for each logical

record to be rewritten. Otherwise, records will be rewritten in the order
they were originally written — not in index order..
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for another recurd is requlred

. To position an indexed file for rewrite of.a pammlar record, the user
may use one of two methods. -

i L R S RO B

Set up the ﬁle '8 FET the same as. fm‘ a raudam READ' i.e., insert
s o-into the: Record. Request/Return Information field.in FET+6 the record
. address;féund by searching:the file's index, : .

o 'EUse the WRIT]N functmn, which causés the system to search the user's

- 'index and set the neeessary FET ﬂelds. (WRH’]N wilI. also issue a

© REWRITE requesf in some cases.  Referto'the WRITIN deseription for
detail).

Once the file is- pé)Sltiuned for'asrecord,; aBE‘WRITE?ﬁEWBITER getuence,
ora WRITH\I/REWRII‘ER sequence, can be executed \.vlthout further re-
posﬂ.mning L‘I" ig FE’.MG tfield will be cleared by “the system after the first
REWRITE (or after WRITIN) and should remam cleared until repositioning

i [RERIEE U M 9%

‘The methods of rewriting, and the results of underwriting or overwriting

© e logmal record are the same ag, fcrr sequential files, Mdex integrity,

" WRITIN

nowever, can be destroyed by the user if he writes ‘shorter or longer records
than those in the original file. A longer record desiroys records originally
written just after the one being replaced (not necessarily records which appear

~ next in the index). A shorter record may create an extra record which is

" not represented in the mdex. The" mdex is never modiﬁed by the system for

- REWRITE ‘The PRU's and RB's allocated to the file remain assigned,

“ though they ‘mighit. contain some useless unar:cesmbie data ag a result of re-

writing’ ‘with sherter records. Such unused dreas ¢an be utilized later when

internal structure.

a 1onger Tecord (but shorter than ¢ or equal to the originai} is rewritten.
Use'of such techniques requires an undersfanding of the file's logical and

S BV sabn o R B

WRITIN provides automatic index and working storage area management for
REWRITE, WRITIN is a write~-in-place function, uniike WRITE which writes
at end-of-infobmation. It may be used- For indexed or sequential mass storage
files. The resuits of 8 WRITIN request depend on file mode and the presence
or absance of a ﬁle mdex, a workiug storage area, and the x parameter. In

_ the followmg paragraphs, n represents the number oi words in the working
storage area. )

WRITIN transfers n words from the working stordge area to the circular
buffer, putting them into the area where the file is currently positioned.

A REWRITE request is issued automatically when the buffer is full.
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1f the fileis.in binary mode, the entire workingstorage area is transferred
to the circular buffer. If the file is in coded mode, trailing bianks are re~

moved and a zero byte (end-of-line) is.inserted as the data is transferred
‘to the buffer. The REWRITER function may be requested to terminate
writing ofarecord R S -

_ tIf(a working storage area is not specified, a WRITIN reqguest has no effect

and gives no error indication, unless it addresses a file with a name or

_number index. In that case, the request will terminate any previous action

on the file, locate the specified logical record, and set up the pointers, so

that the next request for REWRITE or REWRITER or another WRITIN {with-
out X parameter) to continue wrltmg the current recurd on that file will
‘ begm w1th the ﬁrst word of the specﬂixed ‘record, If the next request

is WRITOUT or WRITIN the current Inglcal record will be terminated by

o execution of a REWRITER of level 0 before the functmn is executed.

X is absent: WRITIN 1fn

59 29 17 . 00

1

This form of the WR].TIN request transfers data from the working storage
area tothe buﬂer

'x is of the form /name/ WRI‘I']N Ifn, /name/

59 29 17 00
o L 1 R3O IORRW

1fn

E

This form of the WRITIN request begins rewriting the /name/ record on

the file named 1fn, using:the words in the working storage area as the first
n words of the record.: The named record must have been written previously,

: *. :80 that the file index has the name with a storage address already assigned.
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- x.i80f thelform i, where m-is logical record numbes: WRITIN Ifn,m
59 . i . B 3 ivl < R

Tt IORRW

E _ "cby nnmber. anii the logical recorﬂ referenced m t Iiave been written
S prevmusly. )
S EREE
363 ... e P e
POSIT!ON FUNCTIONS | L
{ .
;& P p— o om . . ) — OV W e e e S P T T

N

... ..SKIPF .. SKIPF Ifn,n,{,recall

O
r
PO R B . 59; e el ;fl‘? . 4<1 Y?)g . ,,29 e 17 13 00

SA1 1fn T .

000008, wole} - .. m. [ 00240

it

SKIPF causes one oY Tidte logiéal reécordd to be hypassed in a forward

£ direction,’ The request may be initiated at any point in a logical record.

- ©7 7 The Tuiivber of logicdl Técords of Tecord grolips to be skipped is specified
_ by the n parameier; the value 1 is assumed if n is abgeni.” The maximum

' i k ' ""yal"ize"éf’"’ii is '7‘?“‘??"?’63; ifn =_“‘?_"'”7"7”f7?is; the file is not positioned.

If the level parameter (f) appears, logical records are skipped until an end-
of-recordwith a level'number.gréater than oriequal to the requested level is
- reached} the file is positioned immediatelyfollowing the end~-of~record mark.
+ This positioning process. will be ‘performed n times, . For example, using the
:illustrahon shown-on:page 1-9,:a SKIPF lin, 2, ‘1 issued while positioned at
page 6 would cause repositioning to the beginning of chapter 5 (Level Numbers,

1-3). If £ =17g, sldpping is perfiormed unti! record level 17 or an end-of-file
mark (fape mark) is encountered.

C
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For S and L tapes, if £ # 17g, the level is assumed to be zero. ‘

.. If the level parameter is absent, the £ field is set to zero and the file is

positioned forward n logical records (or partizal logical records if the
SKIPF"is issued in the middle of a logical record).

: If the end—of—mformatmn is encountered before an end-of-record with the

Speleled level is found, the end-of-information status bit will be set.
Parity errors encountered during a SKIPF operatmn are ignored.

On external tapes, level numbers are not appended to records. However,

level numbers may be specified for SKIPF requests. If the level number
17 is specified, a skip to end-of-file is performed. For other level numbers,
one record is skipped.

Backspace Functions

- Backspace functions will not 'go beyond the begi.uniﬁg of the current reel of

magnetic tape. If beginning of reel is encountered before the requested
number of backspaces, the beginning of information status bit is set. Parity
errors encountered during backspace operations are ignored.

Reverse Functionsg

Reverse functions will not go beyond the hegmnmg ‘of the current reel of
magnetic tape.

If the last operation on a magnetic tape was a write function, trailer label

procedures will be executed before the reverse motion takea place, For
X tapes,four tape marks will be written.

347 |



3_-'3-=48

BKSP . BKSP.lfn, recall
- R ST & RN RS | 0
..osar ol . lm . RF- cPe
B 000003 ... . O} . D{ji()bkéﬂ -
The BKSP function causes one laglcai record to be bypassed in a reverse
- direction. The request may be issued at any ‘point in a logical record. This
- function ip g subset of SKIPB it 15 mcluﬁed for cumpatibﬂity with previous
systems., 7
BKSPRU BKSPRU 1fn, n, recaill
b8 . 47 . 41 88. 35 , 28 17 0
‘BAL - Ifn - CRI CPC
. 000003, - |ofe| s 000044

skipg

;:}

One or more PRU's are bypassed in z{ fevefﬁe dlréé.fion The request may be

. issued at any point in alogical record. If n appears, n PRU's are bypassed.

If n does not appear one PRU is bypassed, - Parity errors encountered during

a BKSPRI are 1gnnred

SKIPRB lfn, n§£ rec;ﬂi::\,
59 47 4139 85 29 S | S - 0
SA1 lin RJT cPre
000003 o|r 00640

SKIPB causes one or more logical records to be bypassed in a reverse
direction. The request may be initiated at any point in a logical record.

The number of logical records or logical record groups to be skipped is
spacified by the n parameter; the value 1 is assumed if n is absent

The

maximum value of n is 77??778 ifn= 77?‘?'?78, the file is rewound.

60189400 Rev. I
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If the level parameter is used, logical records are read backwards until a
short PRU of the specified level has been read, A forward read is issued,
leaving the file positioned after this short PRU, If the file is positioned
initially between logical records, the logmal record immediately preceding I
the current position is ignored in sedarching for a logical record of the speci-
fied level. This positioning process is performed n times,

Consecutwe logical records within a file may be organized into a group by
using level numbers. The file will be composed of one or more groups of
logical records. ‘This may be done by choosing a minimum level number

£ # 0 and assigning a level number greater than or equal to £ to the last logical
recard of each group, and a level number less than £ to all ether logical
records. ' ‘

Then SKIPB ifn, ,f will skip the file backward to the beginning of the logical
.record group which.immediately follows a logical record of level £. In the
example of level numbers shown in section 1.3.2, the minimum level number

- was 1; a SKIPB 1fn, 2,1 issued while positioned at page 14 would cause reposi-
tioning to the beginning of chapter 4.

Tf the level parameter is absent, the £ field is set to zero and the file is
. ‘positioned backward n logical records (or partial logical records if the SKIPB
“* o is 1ssued in the mlddle of a 1og1cal record).

O

If the hegmmng—of—mformatmn is encountered before the requested level
number is found, the begmnmg—of—mformatmn status bit is set, Parity
errors encountered during a SKiPB operation are ignored.

On external tapes, level numbers are not appended to records; however, they
may be specified for SKIPF requests, If level 17 is specified, & skip to
end-of-file-is performed. TFor other level numbers, one record is skipped.
For S and L. tapes only levels O and 17 are recogmzed If £ # 17, zero level
is assumed.

REWIND REWIND ifn, recall
59 4T 41 38 29 ' 17 0
SA1 fn RJ CPC
000003 fofr| 000050

REWIND positions the file at beginning of first daia record or at beginning of
current reel. A REWIND function on a file already rewound has no effect.

A REWIND function issued for a closed file or for a device that cannot be
repositioned causes an illegal function status (22g) to be returned.
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UNLOAD UNLOAD lfn, recall

59 © 47 . 41,39 . . 29 .- 1T 0
' sAL Ul om0 [ TTRI CPC
“ogoo0003 lolgf S 000060

1

UNLOAD operates in a manmner snmlar to REWD If the file resides on
magnetm tape , _the tape is, re\wund and then unloaded

frots

“COMMON - COMMON gddr, recall

59 20 17 0
s s é .' { Co % i ’ BJ L} CPC
4139 | .. “ . PR & { 0

in7, . £y

. This function:may be used to manipulate commeon files from a central pro-
-gessor program. A new common file is one which was created during the job
and has not been.detached frum the cant‘rel pomt An old common file is one
which was common at the beginning of job and has since been released by a
RELEASE card or the COMMON request (n = 2). -An old common file is
. treated as.alooal file except for the RERUN feaim:e. Addr is the address of
i word in-the following format:

5 59 TaE. e § 0 i T . L S S : 17 0

0 A o S S n

fn is left ju’c-rtifiedb with binam:r :;ero* fill, n,sﬁeéifiés ‘both the function and a
status reply word.

Attach or create common filelin::n=0 S
n=1 Request was completed normally; either a local file lin
- e was changed toa new common-file or an unassigned
‘ common file Ifn:was attached to this control point. In
oo “the Iatter case the 3013 will be marked as unable fo be

rerun, ¥ the file resides on a non-allocatable device,
" the equipment will be requested and reserved until the
common file is released.

=g L A common file named 1fnis attached to another centrol
. G pomt “but- no local file named 1fn ig at the ealling control

L IR A T OO S T b,

3-50
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n==5 No common file 1fn is in the system at present, and no
: local file 1fn is at the calling control point,

n="7 Duplicate names; the calling program has & loecal file
I named 1fn 2nd a commeon file in the system is named 1fn.
n=11" ' ' A common file named 1fn is already at this control point.

n=13 ‘The common file lfn resides on equipment which cannot
o be assigned to this control point.

n=15 The file is a permanent file. ' I
--Releasé common file 1fn: n=2

n=1 Request was completed normally; the common or the new
common file Ifn assigned to this control point will be
changed to type local at job termination. If the file is an
old common file the job will be marked as unahle fo be
Terun, ' C : '

n=3 Common file named lfn is not at this cantrol point.
Detach common file Ifn: n =4

n=1 'Requelst was completed normally; the commeon file or the
o """ new common file Ifn was detached from this control
point; 1fn is no longer available to this control point.
The job will be marked as unable fo be rerun. Opera-
tlon is the same as a CLOSE, UNLOAD, except that no
index is written.

n=3 Common file named Ifn is not at this control point.

3.6.4
SYSTEM
ACTION REQUESTS
MEMORY  MEMORY type, status,recall
59 41 39 29 1817 0
: RJ B o5 -1
t status
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The field length assigned to a job may be obtained or changed by the MEMORY
‘request. ' Control will not be returned until the request is complete.

... type=CM. T central memory field length is to be referenced. (t=0)
foie g .- type=ECS If extended core storage field }eng‘th is to be referenced. (t=1)

If the Iocation ‘addrekséd by status initially contains zero, no field length is
-altéred: -the current field length is returned in the upper half of the location
and bit 0 ia get to one.
If the upper half of the location mit:lally contains a number, the fileld length
is mltered to equal the value of the nimber and bit 0 is set to one.

Bits 0-29 of the location addressed by status should initially contain zero in
either case. ©

,.1

CHECKPOINT CHECKPT param. sp

- PR Ty

B9 41 39 35 329

CPC

A A checkpoirﬂ: dump may be requeated from an executing program. A check-

' point dump 16 takeh'whén this function is issued. The object program must
have checked for conditions éonductive to a checkpoint dump, such as end of
reel, x logical recorlds processed, ete. Checkpoint requests may appear
movre thah once in an object program. o

param  Addrese of a user-supplied parameter list containing logical file
names for which a checkpoint 18 to be made. {See section 8.1 fpr
format of list.)

e

8D Special process flag that indicates all mass storage files are to be
processed (sp= zero) or only a limited set of files are to be pro-
cessed (sp= non-zero). If this parameter is omitted, a checkpoint
is made for all local files nssocinted with the user's control point.

’ 'RECALL . The REGALL requeEL ganaratea ons of two ca]Jing Sequences depending on
the presence or: sbsence of the lfn parameter. _Execution of either function
cmmes the job to reljnquish ths central. processor.
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S ; .. . RECALLMn , L
‘59 47 41 38 T 0
sa1 | "ln ' RI cPC

000001 o1 - T

s o T T T 1n is the hase adidress” ot‘ a file environment iable. - Cuntrol returns to the

: program when bit 0 of the code and status fteld -becomes a one, indicating com-
pletion of an mput/t)utmzt request for that fﬂe. Error check:lng is performed

and an OWNCODE routine executed, if necessary, before control is returned.
Since recall may be entered when the operation is ‘initiated if the recall para-
meter is used, RECALL is needed only if some useful processing can be done
between initiatiug and completi_ng an mput/output operation.

RECALL ' !
59 41 39 29 17 0.

RJ ' cPC

‘RCL !’ S 000000

When RECALL does not specify lfn, the égntral processor is relinquished only
until the next time around the monitor loop. The user must determine whether
the condition that required a recall is still present.

MESSAGE MESSAGE addr,x,recall

g A
59 41 30 35 29 23 17 0
RJ . cPC
MS G 1|r X  addr

The MESSAGE function enters a message into the job dayfile. The message
must be stored in display ¢ode and must not contain any characters with
display codes greater than 57g (appendix A). The maximum message
length is 80, characters because of truncation by the dayfile routine,
SCOPE consgidera the message to end either at the first word with all zeros
in the rightmost 12 bits or at the 80th character, whichever comes first.
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! ENDRUN
. fotr '
e ol W s
N
i YL
AT b
!
- AEORT e
Y-
PR OREIRC AN PO R
TIME
3-54

Any characters beyond the 40th appeefi on a“second line. If the x parameter is
non-blank, the message is displayed but not entered into the dayfile.

addr is
"the addrese ul‘ the start of the meesage
. ENDRUN_ I P
17 . 0
I el fin
BRI ey CPC
—
o LI s st
N s ega o I FRRUSI B T B TR ST

“Execution of the 'ENDRUN funotion {s the Formal way of ending & Tun. SCOPE

' examines the control ¢ard tecord of thé job deck and begins execution with
the next unused vantrol card. If there are no more control cards or if the
next card is an EXIT card, the job is terminat:iad.

RJ_ CPC

B ¥ ST A O P S T S R
Exécutibn of this function causes the fonitor to terminate the job, just as if
an error, such as out-of-hounds memory reference, had occurred. If the
control card section of the job deck contains an EXIT card, the system con-
tinues prooeeeing the job with’ the hext control '¢ard after the “EXIT card.

23 17 0
RJ CPC
. tma T o] joeeee | oL status
B9 - 4] 24 "

x,
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Before clearing RA+1, monitor ;et'ur'ns)_in s_taméjthef;]ob time limit and the
central processor time already used by the job in the following binary format;

59 : 35 _ 11 0
TIME limit (seconds) - CPU time (seconds) milliseconds 5

CLOCK  CLOCK status
23 17 0
RJ CPC

- TIM . 1|0 - booz status

I’

Before cle‘ari'.ng' RA+1, monitor returns the current reading of the system
_clqpk in status, in the fo]lowing format:

59 h . ) ¢ . 0 2

(*¢érblank) b . .  mWm - ss '
O D " Character 1 = * if time from deadstart, blank time is entered by operator
at deadstart.

DATE DATE status

5 41 39 35 20 23 17 ' 0
RI CPC

status

‘Before clearing RA+1, monitor returns in status the current date, as typed
by the operator, with one leading blank and one trailing blank,

JDATE" _JDATE'atat'ua
59 - 41 39 35 25 23 17 0
Ry CPC

TIM o} 0003 |- status
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J o Before clearing RA+1, the Julian date is remmed in st.atua in the followlng
; I format’“urydﬂd i i.u a.isplay code) ° ‘
; 68 26 i 1]

;
; RTIME RTIME status | N |
; T e 414039 35‘-,‘ o285 2 1T 0
' - . e = ; B-T : cec
! TIM ifo| | o004 | status
Sy R - R - P PR Y i
Before clearing RA+1, ‘the real ‘time clock maintained by monitor is returned
. in status in the fellowing format:
- nd7 35 . v 23 . 0
o — ~sscends ~ | miliBes— " —
(modulo 4086), | (modulo 1000) milliseconds .
R o I B FERE F AP L A v = T ‘ i}
: LOADER LOADER param '
a7 0
LOADER
param
- i
; A program may request service from the loader with this function. Param
is the location at which the user has established & parameter list for the
: load sequence. Only the parametere are described below. The loader is
A ~ described in Chapter 4

- - SR . R *m on o _-._g‘-%_ 5

When a job areads initia]ly loaded with pmgmm material a smail resident
i placed within the user's ﬂald length. LOADER ig an external symbol
which is’ sat:laﬁed b_v the loader ;and which wﬂl ultimaﬁaly reference an entry
point in this resident.
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Unlike control card requests for LOADER sctivity, user requests do not
cause the specified file to be rewound. Instead it is the user's responsibility
to position all files properly before issuing a user request. Upon a request
for a full file load, LOADER loads programs only to the end-of-file. In all
other cases, the file is searched for the spec1f1ed programs end-around.

If all programs are located, the File will be positioned immediately following

‘the last program leaded. If not all programs are located, a fatal error flag
. is returned to the user; the PPLOADR will leave the file positioned at its
: orlgmal starting pomt aud the CPLDAI)R will leave the file positioned at
. end- of-flle )

. The load sequence parameter list begms at address param. The list consists

of one or more 2-word entries, the last of which is followed by a full word of
zeros. The format of an entry is shown below.

5 . . _ 17 0
-1fn (logical file name) 8l
]1 -1-2 r|plulvimlk|s|f |c lwa _ fwa

59 53 47 - 43 41 39 ar 3 - - 17 0

lin One of the followmg

Name of file from which programs will be loaded
(sl may or may not be 0)

. Name of an entry point in a program (sl = 0)
- Program name (sl = 0)
- Zero (sl # 0)
- sl If non-zera, the location of a list of sections, & segment, or a
© " ligt of subprograms to be loaded as a segment; or if segment
‘loading is not requested, 2 list of subprograms to be loaded from

file'1fn. Narmes may not exceed seven characters. The list may
be empty. It i terminated by a zerc word.

. Each entry in the sl list has the following format:

59 17 0

subprogram name

a-57. ||



. I Segment Ievel if s #0 ami v = O anary overlay levelif s =0

- andv ;5 0.
S lge 'Secundary Uverlay level if v 9‘-‘ 0
r . ,Reset“mt i T # ol loader iables are cleared before loading;
e normal loading cmly.
p Partial map hit,: If p#0 a one—lme partial core map is given.
. ou o Iabrary ﬂag. Whem u # 0, and v =0, sl refers to a list of exter-

" nals that are to be satlsﬁed by loaﬁmg from the system lbrary.
When v # 0 and v # 0, an overlay will'béloaded from the system
_ - library. In this case gl = 0 and 1fn = program name.
%enu#ﬂ v=0, S#O and 1fn = '0, sl points to a list of sections,
a segment or hst o{ programs to be laaded as a segment from the

library.
. : v Overlay ﬂag. if v #0, an uverlay load operaj:iou is requested.
l S im NOMAD ﬂa.g. I m # G ' all maps are Buppressed
- k _ Search key. ki # o, 1fu is the; name of an enfry point. The

search key is used to find the address of apraviously loaded
entry point, and no loading is performed.

B Segment flag. If s #'0, a ségment loading operation is requested. £

EO Fﬂl ﬂag IHEF 0, unsatisfied external symbols are filled with
out-of<bounds refereices.

"¢ ' Complete'flig. If ¢ # 0, loading is to be completed by loading re-
locatable subroutines from the system library. The origin and
length of blank common will be established. Until loading has
been completed, the length may vary between subprograms.

- 1wa - . Last location, relative to RA, available for the loading operation
..+ K lwa =0, the limit of program loading is the first word of
FEAES LOADER-tables stored. in core descending addresses starting
o . noeat fwa. LOADER, . For blank common declarations, lwa is
ey 2+ designated as RA + ﬂ—zﬁ

fwa Imtml Ipcation, relative to RA, at which to begin loading. If
S bwd = 0, loading begins at'the next available location as de-
termined by the current state of the loading operation.

.

. Jo-s8 60185400 Rev. I



O
J

. Reply ffom LOAD ER

When LOADER has completed the requested ‘operation (loading is not neces-
sarily complete) LOADER signals the caller by setting the parameter list as

follows:
59 53 37 36 35 17 0
wera 1l e 5 . - :
word2| el aa ' ’ ed
£ Level at which segment was loaded. £ = 0 if segment loading
not requested.
ne Non-fatal error flag, ne # 0if the followmg loading errors
are detected by LDR:
Unsatisfied externals if ¢ = 1.
Duplicate oceurrences of a named program; second and
subsequent occurrences are. ignored. .
C . : No entry point for a named transfer.
fe Fatal error flag. fe # 0 if the following loader errors are

detected by LOADER,
Improper deck structure
Improper parameter specification

Requested fﬂe name, program name, or entry point not
found : :

S aa . Eﬁtry address. aa = 0 if less than two named XFER's were
encountered. aa = address of next to last name if more than
one named XFER was encountered.

ea Entry address. If k=0, ea is the location {relative to RA} of
last encountered named entry specified in.a XFER table. I
more than one named XFER is encountered, the last one is in
‘ ‘ga, and the earlier efitry in aa. If k= 1, ea is the location
(relative to RA) of the named entry point. If v #0, ea is the I
entry point to the overlay. If ea =0, no name was found.

60189400 Rev. 1 3-59; l



] 360

If 51 # 0, the list of entry points and/or subroutines to be
loaded from the library contding 'the address at which each

_name is loaded If the name was npt loaded, the address is

Examples of parameter lists fo be pmcessed by the loader are given below:

s b

Load fmm File: '

1fn nameoffile '

v =0
k =¢
E =0

Thé fﬂé is nof réwmmﬂ béfdfe 1oajding. ¥ no file is found, the system
library is searched as in the following example. Subprograms will be

'luaded from 1fn until end-of-information is encountered. 1j and Iy are
~ignored. If. ¢ # 0, loading will be completed.

Load NamedEntry- | - ; o

.

fi (

gl= 0' _’"

.u =(

v =0
k =0

5 =0

. lin=name of entry point m a subprogram or the name of a subprogram.

H

- :zero The hst then has the form
59 17 0
- - name, _ addr
. name 3 ‘addr
T, S : ]
S i |
1 ' ]
i . H
" ]
Q
' User Request Pmcessmg 7 St

60189400 Rev, 1
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The File Name Table is searched first; if found, action is a Load from -
file as in the previous example; if not found, the system library is
searched. 11 and 12 are ignored. If ¢ # 0, loading will be completed.

Load Segment from File:

The segment defined by the list at s1 will be Toaded from lfn at level 11. _
If 11 > current segment level, the segment will be loaded at the current
level +1, If 11 = current level, segments at a higher level will be re-
moved, If a stibprogram specified in the segment list is not located on '
1in after the entire file has been searched, the fatal error flag will be
set. 1fn is not rewound prior to loading.

1fn=name ofkﬁie

8l =:address of list, contains a éegmen_t name or section names and
subprogram names only -

i1 = desired level

u =40
v =0
k =0
8 =1

I ¢ =0, loading will be completed in that the origin and length of blank
common will be established. If ¢ # 0, loading will be completed normally.
f # 0 will cause unsatisfied external references to be set to out-of-hounds
references.

Load Named Subprograms from File:

The list of subprograms specified by the list at sl will be loaded from
Ifn and the System library. ’ '

Ifn = "name of file~

si = address of list _

ll&lzigno?ed ' - - I
u =190

v =48

k =0

5 =

i c # 0, loading will he completed.
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 LOADREQ

Load Overlay from File:

ifn : _nsime of_. ﬁ_lia )

voglo=

1y = primary level
1z = secondary level

=0

1, p, m, k ) By fand ¢ are 1g|mred

The overlay file (constructed during the initial load from overlay cards
and binary text) is searched for the unique identifier 13, 1. If FWA =0,
the overlay will be loaded at the address at which the overlay was
created, otherwise the load will be at FWA. The absence of such an

" overlay will cause the loader to-set the fatal error flag. No map is

produced. P

Load Overlay from System Library:

ifn = program name
sl =0

13 =primary level

' 12 = seconda.ry lavel ‘

1.1 =1 P . RERE f
vy =1
r, p, m, k, 8, f, and ¢‘are ignored. '
 LoADRER, parem {
59 ’ . 0
LoV N Leieosr param
59 41 39 T 7 ]

This request is used to load absolute ovel:léys from the system library or
to select the loader used for a normal loading operation.

The

LOADREQ request results in a call to the PP overlay LDV. The func~

tions of LDV depend ipon the value of param?

60189400 Rev. 1
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1. A non-zero param has the same significance as when used in the -
LC)ADER request (p. 3- 56} LDV examines the two-word entry pointed.

*: If the v bJ.t in word 2 mdicates that this operation is not an overlay
load, LDV: calls LDR:  The resulis are unpredictable.

. i thls is an overlay and the u bit in word 2 indicates that this is
o from a user ﬁie LDV calls LDR to perform the operation.

®  If this is an overlay and the u bit in word 2 indicates that thisis -
from the library, LDV loads into the user's area the CP overlay
named in bits 18~59 of word 1 of the two-word entry pointed to by -
param. If the named CP overlay does not appear in the lzbrary,
‘LDRis- cailed to handle the -error condltlon.

2.  If param’is zero or omxtted, thia c¢all is to the loader for loading from a
file. "The name of the file must be specifiéd in RA + 64. LDV calls the
" loader for the load-and-go operation selected by the most recent LOADER
control card encountered in this job; orif no LOADER conirol card had
been used for this ]ob the loader is seiacted by default.

After the CP overlay has been loaded, LOADREQ generates reply information

{::} : ' for the user m the same format as the LOADER request
3.7
FILE ; L S . :
PROCESSING . - .The FNT entry for a file in the input or output queune is slightly different from

- other FNT entries. If a file is in either queue the FNT will contain a priority
Tield. . The priority given to input queue files depends on the priority specified.
on the job card, the length of time the file has been in the queue, and possibly

- the other parameters.on the job card. Input queue priorities are used to
determine the order in which 30bs are brought to control points.

The prmrlty given to a flle in the ontput queue is. the priority of the job at the
time the file was-putin-the queue. This priority is incremented with time, -
JANUS and other oufput routines normally process files in order of priority.
The prionty of filesin either queue can be cha.uged by an operator type-in,

In addltmn to the pmonty ﬁeid the mput queue FNT entry contains other
parameters from the job card including central memory and ECS field length
requirements and the time limit. Output queue FNT entries contain an addi~
tional field which specifies how much data is on the file. This number is
given as a multiple of blocks of 1004 central memory words.

60189400 Rev, I 3-63 1



'3—64

i

Lo, ';;)'.:zﬁ' Lo L ; PP vy . TSRS SR i
Files are placed into the input queue by JANUS, as it reads in jobs from the

card reader, by other system jobs such as LOAD, TOADX and RESQ, or by

- EXPORT/IMPORT:or RESPOND. 'An input queue file contains the entire job
-which consisis of a record of control cards followed by any number of data

records, Fﬂes in the input queue must be type input, assigned to control
pomt zero and have non-zefro pmority ’Ihe file name will be the job name,

B Input queue ﬁles are always put on allocatable devices.

Coha ot

s

Fiiles-can be i}ut'in the dutbut*queue by the user when CLOSE,UNLOAD is

performed on a file or by the system at job termination. Files in the output

-queue mustbe type local or output, assigned torcontrol point zero, and have

.non-zero disposition and-non-zero priority. The file name is the name of the

-job . which created the file, -Files are always rewound before they are put into

the output queue, ;;

A fﬁe w111 not be put in the output queue unless it is on an allocatable device

. since JANUS and other gutput routines cannot handle non-alloecatable files.

. A random.file can be put in the output gueue; however, JANUS handles random

files sequentially. The categories of local files which may be attached to the
control point of a running job are described below,

When a job is brought to a confrol peint, the input queue FNT entry iz ché.l_fged
g0 that the file is assigned to the control point, has the name INPUT, and is

" -type local. The input file iz stillthe same file as the input queile file, Tt

. containg the control eard and data records and it resides on an allocatable
i+ idevice, Since-the input file contains the control eards for the job, it is illegal
. io CLOSE:he input file;:any attempt to do so will be ignored. SCOPE main-
.. tains:special pointers to the control card record on the input file. Normal

- operations such as READ or REWIND on the inputfile do not affect these

pointers. The user can, however, call the system macro, CONTRLC, which
can change the pointers to.the control eard record, and can affect the order

~in which control ca.rds wﬁl be: processed ; i

The user shuuld never write on the fﬂe INPUT or: detach it from his control
point, although it is possible to do both. In the first case, the user couid

"déstroy the contral card record in the second the entire file could be des-

troyed or:lost, "«
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3.7.4
OUTPUT FILE

C 3.7.5
/ SPECIAL

NAME FILES

3.7.6
NON-ZERO -
DISPOSITION
FILES

60188400-Rev. T

The output file is a local file at the user's control point with the name
OUTPUT When an error condition oeceurs, the system will dump to the out—

put file the exchange package and 1008 central memory locations before and

10(3 after the address to which the P register pomted at the time of error,.
At ]ob termination, the dayfile is copied to the end of the output file (unless
the job has been terminated by KILL, in which case no ouiput is produced).

If no output file exists, the system will create one. The output file will |
always be on an allocatable device since it is illegal to request OUTPUT with

o e1ther t.he control card or macro. “Any atteznpt to do so will terminate the ‘

job,

e 'When it is time to dlspose of the OUTPUT file, it is treated as a special
" pame file. Unless the user specified a dmposmcm ‘code, the file will be given

print disposition and be placed in the output queue,’ If an output file is dis-
posed of by a CLOSE, UNLOAD it is put into the output queue with type local.
At job termination the output file is put into the output queue with type output.
Therefore only one file for each job can have type output and that file will

' contam the dayfile for the 30h

Several other file names are treated as special cases. The user can specify
disposition for these files and that disposition will be honored; however, if a
local file with one of the special names has a zero disposition code, the sys=<
tem will automatically set the dispomtmn code to an appropriate value before
disposing of the file,

Names 't_:l;eated as special cases are the following:

OUTPUT  FILMPL
PUNCH .. . HARDPR
PUNCHB ' HARDPL
FILMPR _ PLOT )

All local files which have disposition set by the user and all special name fi_ies
which have disposition set by the system will be rewound and placed in the
output queue at disposal time if they reside on allocatable devices.
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FILES ~ . .  Ha local flie resides on a non—anocatable dewce 11; will be dropped {1ts I“NT

.., zeroed) at disposal, time regardless of 1ts name or disposition code. It will

. not be pnt intd, the ontput queue because JAN US and other cutput routines can-
not process non—allocatable fﬂes. .

RS

b7s . S '
COMMON FiI.ES S A user can change the type of any 1003.1 fﬂe to commcn if it is attached to his
control pomt and is neither a permanent ‘file nor & private disk pack file,

He can also attach an existing common file fo his control point. If a common
file ia not being used, it will be attached to control point zero. A common

_ f]le may be on an allocatable or non—allocatahle device it may have a special
;name and it may . have non-zero dJ.spositiou. _

When 1t 15 tune to dispose of a common tile, the fﬂe is assigned to control

poiit zero and made type ¢ommon, regardless of its name, disposition code,

or the type of device on which it resides; however, the disposition code is

saved and when the file is released and made local, it is treated as a special

name file or a non-zero disposition code file if appropriate., {”’x

St

i sooLe b Moe ity

FILES A permanent file . ca.u emt acToss deadstarta The file and sufficient infor-

( " mation to access the file is maintained on 2 mass storage device, An FNT
entry is made for a permanent file only when the file is attached to a control
point; it will be type local and will be marked as a permanent file. A perma-
nert file can never be asszgned to control point zero.

At job termination, & pérmanent file is dispoéed of by deleting its FNT entry
and releasing its RBT chain,; The file will still exist on the mass storage
device. A CLOSE,UNLOAD ona permanent file also saves the file but
deletes the FNT. A special name or a nan-zero disposition for a permanent
file is meaningless and is ignored. ’ B

A user can completely remove a permanent file from the system with ﬂle
PURGE command. The mass storage space occupied by the file wﬂl be
relea.sed

A perma.uent ﬁIa cannot be used as a common ﬁle- -any afttempt to do so will
‘be ignored, and a non~fatal efror message will'be igsued.
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3.7.10
PRIVATE DISK
PACK ‘FILES -

3.7.11 :
RANDOM FII.ES

80189400 Rev. 1

A disk pack unit may be designated as ;‘n_.tbﬁb or private. ‘A public unit is
treated the same as any other maés stotage device; it may contain one or

" more files of various types assigned to different control points.

A private disk pack unit is treated somewhat like a magnetic tape. The unit -
can be assigned to a control point with the RPACK control card, and it may
contain one or more files associated with the control point, A private disk
pack unit eannot be attached to control point zero. The REQUEST contrel &

- card must-be used to create a file on a unit attached to a user's control pmnt

The name on the REQUEST card cannot be one of the special names; if it isy,
the job is terminated with a control card error,

When a private disk pack unit is attached to a control point an FNT entry is.
made for each file on the unit as well as one FNT entry for the unit 1tself

‘The latter is marked so.a file on the pack can have the same name as the
. pack The fﬁes wﬂ} be. type local and will be assxgned to the control point, ?

A pmvate dlsk pack ﬁle cannot be made type common or put into the oufput -

queue. If a user gives a disposition code fo a private disk pack file, if will

., -be ignored. Af job termination information about each private disk pack file

{such as name. and phymcal disk locatxuns used by the file) is written to the

) . disk pack; and the file itself remains on the pack; but the 'NT eniry for each

file is deleted from the ENT. . The FNT entry for the pack is also deleted.

‘Other entries in system tables refering to the private pack files are deleted;

and the equipment is detached from the control paint.

To elimu:ate a ﬁle from ﬂle pmvate dmk pack and from the system, the
REMOVE control card is used, .

If a random file i_skt,o_lie saved, the file index must be written as the last logi-
cal record on the file. A user may write the index himself or he may call the
system macro CLOSE or CLOSE,UNLOAD fo write the index for him.

CLOSE automatically writes out an index for a random file if the file secunty
is open, write or open, alter. A permanent file must also have EXTEND
permission. -

If the user neglects to write out the index on a.random file or an error term‘_i-k

. nates the job before he has a chance to do so, the system will write out the -

index if the file saiisfies all the following conditions:

. File must be fahd_ox_n and npenfor wnte or for alter.

‘The FET indicated by the pointer in the FNT must appear valid. (The
random bit must be set, the FNT poinfer must be correct, the index
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or & pnvate disk paek ﬁle.

length must be non-zero, and the address of the last word in the index .
must be less than the field length ) Tlus is to prevent ﬂie system 'frcm

,-ef._' . [

'Ihe ﬁle niist ‘ﬂe permanent with: EXTEND perzmssmn a common file,

E When joba terminate, the thethod ofﬁie dwposai varies according to the
"circumamnces that cause terminaho

T AL loca] lees with nof=zero dlspomtion code (mcluding outpiit and other
“:gpecial name files) which 'reside on' dllocatablé devices are rewound and

put into the cutput queue by changing the f11e name to the job name, and

"f‘.aggig[ﬁngﬁhﬂ fﬂe to e(mtrul =pumt zem. B

" A1l éominon’ fﬂes areiasmgned to contrul ‘point'zero with type common.

' They arénot rewmmd 14 comimon file*is ofi a non-allocatable device, gy
‘the equxpment is dropped (detacheﬁ from rthe ‘dontrol point) and set to e

' locrically off to prevent it§ asmgnm”ent to dnothér file.

f -“All I‘NT entrms for permanent ﬁles ai: ﬁle control point are deleied,

N

All FNT entries for private disk paek ﬁles and the FNT entry for the

disk packufit a7 deleted from the FNT. 'mformation identifying each

file is written on'the digk pack dand the equipment is detached from the
control point.

The index is written out prior to disposing of a file if it is random, open

© for write or aiter has a valid FET, and 1f the file is one’of the folldwing:

7. s

pmvate dlsk pack ﬁle

eommcn file

i

‘All‘other files, includingthe input file, local files with zero disposition,
“and‘local non-zero disposition files’dn non-allocatable devices are
+drépped. - This invdlves deleting the entry in the FNT for the file,

releasing any reserved mass siorage space on an allocatable device, or
dropping the equipmient if it is non<gllocatable. A file on & non-allocata-

ble device remaing:at its current physical position.

»
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3.8.2
KILL

3.8.3
RERUN

3.84
NO RERUN
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- When the operator types in n,KILL at the control point, the job terminates

and all local files associated with the job, including the ouiput file, are
dropped regardless of name or disposition, Permanent files, private disk
pack files, and common files are treated as for normal termination. An

" index is wr1tten 1f approprlate. No files are put into the output queune.

When the operator types in n. RERUN at the control peint, the job is terﬁni-f .
nated and returned to the input queue, so that it can be run later. Files

' 'assocmted with the ]ob are handled as follows:

The input file is returned to the mput queue Its file name will be the
" job name and 1t \Vlll bé type input at control point zero.

The output file is dropped and a new outgut file is created. The job day-—
file is copied to the new output file which will not be rewound, but made
laeal at control point zero; the file name will be the job name. Itis
called a pre-output.file, and becomes an output file when the job is run
again. The output file for the rerun job will contain the dayfile from the

_ first partial run of the job and the output and dayfile from the second
complete run of the job.

Any files attached to the job's control point that were common at the
start of the job are returned to control point zero as common files even
if they had already been released by the job. 1f they are random files
‘and meet the other requirements, the index will be written out.

Common files created by the job are dropped.

Permanent files and private disk pack files are treated as for normal
termination. If they meet the requirements, an index will be written out.

Ail other files; ).regal.‘dless of name or disposition, are dropped.

In some cases, a job might perform a function which would make it impossible
to restore conditions to their initial state (before the job was run). For
example, if a job writes on an existing common file, that information cannot
be erased, Trying to rerun such a job could have bad effects, and therefore
RERUN should be prevented on such a job. The no-rerun flag can be set in:
the control point area, I set, the operator type-in n. RERUN will be rejected.
The no-rerun flag will be set in the following cases:

1, The user attaches an emstmg common file to his control point

(because it cannot be determined if information has been written on
the file).
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3.8.5
DISPOSAL
PRIOR TO

TERMINATION

-0

2. The user detaches a common file from his control point with o
.5 . CLOBE, UNLOAD ,or. COMMON macros, or the RETURN contro‘l .
. -ocard, g o

3. Thm is'a RESPOND job

B .4.. -;,'.[!he job has attached a permanent flle to its control point with
EXTEND, MODIFY, or CONTROL permission, or has cataloged a
file,

Prior to job termination a. user can dispose of any file attached to his control

point by calling the system macro CLOSE,UNLOAD, or by using the
RETURN control card. A common. file can be disposed of by calling the sys-

: tem maecro COMMON. After the user dlsposes of g file, he may create and

reference a new fﬂe wifh the SAme name.

P P

CLOSE, UNLOAD B

© Thé system macro CLOSE ean mclude the parameter UNLOAD to specify
' adispusal of 'z file at the’ user s control point, Files disposed of in thig
Way are hindled as for normal ]ob terminahon with the following
exceptions: H

. CLOSE!(:&ISnuf be used ‘for the INPUT file.
2. A sequenual file is rewound. i

2
‘ 3. h A f1le on magnetlc tape 1s phyamally unloaded,
4. A fﬂe on a prwa’ce disk pack is locked
]

- CLOSE UNLOAD (or any other CIDSE) will write out the index
to any non-permanent random fiie which is open for write or
alter with' EXTEND permission; =

The RETURN ¢ontrol card can be used to'dispose of a file at the user‘s
csmtrol pmnt RETURN w111 perform a GLOSE UNLOAD on the file.

" COMMON

The ‘system macro COMMON can be used to dispose of 2 common file at

the user's control point, Disposal is the same as in normal termination.

I the file referenced in the‘call is not type commeon, no action is taken,
" ‘but an érror indication is returned to the user.

f—
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3.8.6
BUFFER EMPTYING

3.8.7
EXPORT/IMPORT
AND RESPOND

60189400-Rev; 1

The system will empty the buffers of certain files before disposing of them,
A write end-of-record will be issued to write any information still in a user's
buffer onto the associated file. Buffers are emptied when a job terminates

_and the error flag is not KILL or RERUN; or when an error (other than KILL

or RERUN) occurs which does not cause termination because the job containg-
an EXIT card followed by more contrel cards.

In the former case, the system will empty the buffers as described above.

In the latter, the system will empty the buffers, process the error condition,
and continue processing cards after the EXIT eard, A CLOSE,UNLOAD will
not empty the buffers.

Files with non-zero disposition {including output and other special names) are
emptied if they meet all the following conditions:

The last code and status in the file's FNT indicates that the last operation
on the file was an OPEN,WRITE (with or without rewind) or any type of
write (WRITE, WPHR, WRITER, WRITEF).

The FET pointer in the FN'T points to an FET with the same name as the
file name,

The bufier is not empty.
For common files, buffers are emptied regardless of disposition.
The FET pointer in the FNT points to the address of the FET used in the last

I/O operation. If 2 user has two FET's for a file, it may not be possible to
determine which buffer is emptied,

Files associated with EXPORT/IMPORT and RESPOND jobs are handled as
described helow:

EXPORT/IMPORT

When files attached to an EXPORT/IMPORT job are disposed of by the user
or the syatem, they are handled the same as for a normal job, except that
4000 is added to the disposition codes of all files placed in the output queue.
Files in the input queue with disposition codes of 4xmxg are ignored by
JANUS, as they are picked up by the EXPORT/IMPORT package. In some
cases, the EXPORT/IMPORT package may reset the disposition so that
JANUS will process the output.
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RESPOND

If ﬁm user dlSp()SBS of a file attached to a RESPOND job, the file is treated
' ncrmaliy. All others, except for the Output file, are disposed of by the

RESPOND package at end of job. The output ﬁle will be put into the cutput
queue with 2000g added to its dlspomtwn. JANIES will ignore the output file,
as it will be picked up by the RESPOND package. '
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LOADER OPERATION 4

_ The relocatable loader provides high-speed transfer from input and storage
devices to central memory. Initially, the loader is called by SCOPE control
cards; later it may be called from an ¢bject program.

The two loaders included in this system may be selected with a control card.
If the user does not select:a loader, the system selects it by default, Loaders
are specified by a name of 1-7 alphanumeric characters; PPLOADR and
CPLOADR are currenily available. These loaders are externally compatible
- exceptfor file positioning at the end of selective load operations (described

under LOADER request, section 3.6.4) and the lack of recognition of code

* .assembled at absoclute ong'ms by the:CP 10ader (section 4.5,1}. DBoth loaders
funection as follows: ’

. Subprograms assembled or compiléd independently, in absolute or relo-
catable binary, may be loaded and linked fo one ancther or to library
subprograms by :the loader; . The loader issues diagnostic messages on

S~ ' ' the dayﬁle and prints memory maps when requested.

(> YT o A numher of Erubpmfrrams may be’ grouped together as a segment to be
o o ) loaded, linked and, upon request later delinked and removed as a unit by
the loader. The loader can also generate overlays which are written out
. to a specified file in absolute format, These overlays may then he loaded

by a smaller faster verswn of the loa.der.

'Ihese features are governed by control cards, loader requesis from
object programs, and a standard relocatable subprogram format,

BN A

4.1 "
LOADING - TR . N G
SEQUENCE: ' . . Loadingfor PPLOADR proceeds i'n th'e follbwing general manner; '
1. The loader may be called by the user pragram or as a result of con-
R trol ca.rd requasts ER

27_.’ The uutla.‘t control card results in loadmg of the PRU routines, LOD,
_LDR and a CPU "routme, LOADER

3, “LDR handleg all loaderminput/output and relocation to central memory;
LOADER handles all bookkeeping, routine linking and delinking.
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The combination of these fwo Tolitines, héreinafier referrédto ag™
the loader, processes specific requests in the parameter list on the
control card or in the user program. These may be:

a. Build segment definifion tables

b. Build section tables

c _Prepare overlays and write them out to a defined file

g d:fzr{[..oad absolute programs i

€. Load relocatable program texis
- ) B R Lo Y L . B

£ f. : Load segments

‘_ g’ Load overlays

(d and e are subset functmns of £ and f respectively )

3 L 31

Busi Programs can be loaded from more than\wone file (including the

i 1S

ES

8.,

9.

system library) for a singlejob, e

-During loading, all external reference poinis and eniry points are
- linked togetheri as:described in: appendix D. Duplicate eniry points
produce a non-fatal dmgnostm e

R N HE D TR Y

At completlon of Ioad and at the user's mscremon all unsatisfied
- references are ﬁlled with referenees to entry points in relocatable
' rtmi:ines frum the system 11hrary or by out-of-bounds references,

PR I‘DRTRAN ate. ) ' PO SO P

[T

10,

Durmg Ioading, a memox:_v map 15 createcl for all programs other
‘than main programs “loaded from the- system library (such as

Loadmg is completed upnn appearance of an EXECUTE or NOGO
card, NOGO inhibits program execufion and is used primarily to
provide a map of the program, Subsequent loading following the : ?

NOGO will begin as if no programs had been loaded prior 10 NOGO:

¢ An-EXECUTE:card causes conitrol tofransfer direcily to ﬁaérl’daﬂeg

programs.
Sl y

Loadmg of QVERLAYS by nomal or segment jobs, or the converse,
s not prohibited by LOADER. However, extreme care must be

v exer' "sed m ﬁle allocahon of i core and communication between

" “component 't prngrams. The 10aﬁ1ng of absolutely “original” code is
+also permitted but can result inrcomplex sitnations when accom-

;.- plished in.overlays and.segmenis .

60189400 Rev.: I
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CPLOADR operates primarily in the central processor within the user's
field length. Within CPLOADR the followmg functions are reserved for
the central processor:
“Text rélocation’
! -Lnader table generatzon
Loader table proceesmg

Lmkmg -
Eephcahon
Labeled and blank common assignments

Ledl ;o

- & s Library loading -
Issuing 1/0 reguests to PP routines
-Segment handling operations (inclu_ding delinking}
¥ P Overlay:generaﬁon ?
o erlay loadmg

N ISSumg maps and error dlagnostics

R e

e Components of the central procesaor portwn of the Ioader follow:
e _ L L PRy “-=LOADERQ' s‘.Mam module, for loadmg overlays relocatable programs
and library subroutines in normal load operations.
LOADERS ‘ Used when segment Ioadmg 1s in operation.
LOADERV .For overlay generanon fe o
‘LOADERE = For fatal efrors. - '
MAPOUT. For»ediiing full maps. . -

I‘unctmns of penpheral prooessor components of the loader follow:

| ; . LOQ Load mam central processor module LOADERQ.
' LD : oaued by I,.OADERQ for~ '

' Readmg input files. from mass storage into central
, memory buifer - .

: Readlng hbrary directory mto tiger's field length

Readmg relocatable subroutmes from library into user's
central memory. buffer- -

. Reading central processor time spent in loading for map
output

Checking validity of loader directives (SEGMENT,
OVERLAY, etc.)
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"' Other peripheral processor routines cdlled ate: '
fIogete Lo Gt B O I NS+ AR T AL

CIO Called fop: = 0 <hss
Reading input files from-tape into central memory buffe.

Reading: input files from, any device into central memory
for selective Ioad from a fll.e

ER gy wep JHing

LDR Called as a result of a user request to load an overlay
* from input file (demce independent) or system library.

el s

s The cénirol catds described in seétion 2 and the user request formats
described in section 3 have the same significance to CPLOADR as they do
to PPLOADR.

. P

SEGMENTATION A segment is a group of relocatable sﬁhprog‘rams which are to be treated as a
unit by the loader. Segmentation allaws the user to add programs as they are
required and to eliminate those no lenger requu-ed during the execution of his

: job. 'The user defines subprograms tobe included in a segment with loader

I control eards or with parameters included in the object program loader call.

: Wit 7 o To fdcilitate weflerence to.groups of programs,:a segment definition may con~

tain both program names and section names. A section is a convenience in
the loader:scheme:io reduceffhe :number, of program names appearing in

s segment eallge o v ae o =il o

R

Segments are loaded at levels ranging from L 0-77 5. Level zero is reserved
for the initigl;-or midin, ségnient.” Segment Zerg-must be the first segment
defined; thereafter eegments may; be defmeﬁ and loaded at any level.

& When a segmeiit'is loatled, 'external referendes within the segment are linked
’ to entry points in segments previously loaded at a lower level. Unsatisfied
- @3l L axternal réferefices may be linked to éntry points in’‘segments loaded sub-
* . sequently. Optionally, the user may specify that unsatisfied external re-
Dt fepénces be satigfiedy if posaible; from the syistem library, thereby
: nominally including . certain. Jlibrary subprograms within a given segment. I
. the level requested for loadmg a eegment is less than or eqgual to the level
st eniptthe Jast loadeds ‘degment, ‘the lgader performs a delinking operation. All
segments previously lodded at #'lével equal to or greater than the presently
; 4+... . -requested level are removed and all linking of external references to entry
# ' points within these eegments is eliminated causing the external references
Lo ekt T vinyolved té become uneai_:i_eﬁed. igdin. Once delinking is complete, the seg~
ment is loadéd-at the réquestsd level.

R R I
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Ordmarﬂy, only one occurrence of a given subprogram or enfry point is

e ._loaded since all segments are lmked to_that suhprogram However,}auser'"
, . may. force subequent loadmg of an. ah:eady loaded subprogram by explicitly

naming it in, another Begment y be leaded ata lngher level. Thereafter,

:all external references in higher level segments would be linked to the last
: Ioaded subprogram

Example :

o The SINE ruutme 15 loaded m a segment at Ievel 1. To try an experi-
. . mental version of SINE the user loads a new eegment containing SINE
ai: level 3. Now, although any. references to SINE occurring at level 2

L w111 be Imked to the entry pomt in Ievel 1, aIl segments loaded at level

4 or higher will be linked to SINE at level 3 This will occur until level
3 is delinked and removed as described above or until yet another SINE
;is loaded at a lugher level. ., ... ,

Labeled common block references aa:e established between programs in a

given eegment but not between segments Therefure, delinking is not re-

guired. Blank commén references are estabhshed between programs within
«a segment and also between segments. 'I?he origin and maximum blank

- coImmon., length is. eetahhehed in the first segment whlch declares blank
:commun If thls eegment 1s ever delmked blank common will be re-estab-

lighed in the next segment loaded whlch declares biank common. The
following dmgram shows the storage allocatlon in core resulting from the
1oad1ng of several segm_ents-

e v

Loadmg : Segmentf o Contents of User'e Area After the

Order, | Level Toaded | .. Segment is Loaded
Sl € (1 EAREIES N NP 0’|‘ .
30 L4 o e 4
4 7 0 2 4 7t
5 2 0 2t
6 1 0 1
7 2 0 1 2%
8 5 0 1 2 5%
9 7 0 i 2 5 {qf

Tnewly loaded




OVERLAYS =

I4—6

e _3, "

with the job for subsequent loading: (}veriays are“generated through control
cards processed directly by this loader {lcader directives).
- oo AYEES

. Each uverlay is 1deat1fled by an ordered pair af octai numbers, 0-77. The

:';;'si ',-:gz~
T T FE Y frgg hoed ,J;E, § o

The initial, or main overlay, ‘mistthe’ primaryﬂwnh level 0,0. It cannot have
- any assocla.ted secondary everlays overlays numbereri ﬁ,l, 0,2; ete,, are

-"verlays must ha.ve unique idantlﬁers

5':%”4?»* A E

: ‘overlay (o, ﬂ)’

primary overla P

The origin of secondary averlays unmediately foilnws their associated

primary overlay, -and. they may-be loaded. only by their primary overlay or by
7 “the ‘main overlay.” 'I‘he loaﬂ.mg ‘ofa secundary mrerlay destroys any previously
R 4 Yoaded. secondary overlay.  No. more than thiee. ovezilays are available to

the uselr at one. time ¢ the main overlay, one prunary, and one secondary.

_ When the loader detects ﬂiegal overlays during preparatmn, because of
erroneocus ﬁenﬁﬁcation or ame, an abort ﬂag is set which causes the system
e BO bypags the next EXECUTE.-or.NOGO card.
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The following exzunple shows the starage allocatlon in core during an overlay
loading operation:™ - St .

Ol Loadmg .| anary Secondary Contents of User's Area After this

,Order e Tevel of | Level of

: .., Overlay has been T.oaded
_Overlay |'Overlay | ' = "~

1 0 e e (G,ﬁ) Must be first loaded overlay

CERE T BN E NS
s ol e e e | @
e 1ol s ey e | @
5 L2 00 e e
6 2 2 0,9 [@,0 (2,2)
7 2 1 (0,0) 2,0 2,1
T ,f},bff  €f1i1O;Qi‘f-(4.0f;? —

o The"fnilo“iing’ control cards are interpreted by the loader as directives for

the loader execution. They may he mterﬂpersed w1th tables but may not be

mterspersed w1th cards makmg up a table

:

] |
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OVERLAYS

EES

OVERLAY {lfn, 11, 12, Conannmy ., ;0.

“lin"is"the file ‘name on which the,csverlay“is to-be written; the first overlay
Gard mubt'have a na.med Hn. . mbéequent cards‘may omit it, indicating that
i the overlays are related and are to he written‘in’‘the same lin. A different
-1fn on. subsequent cards. rasults in generatmn of nverlays to the new Hn.
+11 is the primary level number in octal: 12 is the secundary level number in
octal 11 12 for the first overlay“card must be'0,0:

. Gnnnnnn is an optmnal parametez: consxstmg of the Ietter C and a2 six-digit
. . ‘vetal. nu.mber. If-this parameter-is. present, the oveﬂay will be loaded

. nonnnn words from the start of blank commeon. . This provides the programmer

with a method of changing the size of blank comimof &t execution time.
menmm c,azmot be included on the uverlay 0, 0 loader directive. If this
parameter is omitted, the overla,y is loaded in. the normal manner.

OVERLAY DECK;S ’I’he data relncatable bmary decks 1mmadmtely following OVERLAY up to the

next {)VI}RLAY ct)ntroi card or an end-of-file, comprise the overlay deck.
When the overlay deck has been loaded, loading is completed by satisfying
undefined external references from the system library. The overlay and its
identification are written as the next logical record in the file. Writing to
the overlay file takes place when a directive is encountered which specifies
an overlay level which would overlay a level currently residing in memory.
Writing also takes place when the last overlay has been created. 2

o Eagh overlay has a unique entry which isthe dast transfer address (XFER) Lg
eneountered _i?e uveriay subprograms durmg prepa.rahon External re-
‘ferences which cammi: he satisfled even by the system library, result in
job terminatinn after ;oadmg is completed and maps are produced for all
overlays. References to entry points in the main overlay may be made from
primary and secondary overlays. References to entry points in a primary
overlay may be made only from an assoviated secondary overlay. Similarly,
common blocks defined in a lower level overldy can be referenced from a
higher level overlay. Data can be preloaded into a labeled common block if
the overlay which defined the common block has not been written to the over-
lay file,

Poge

OVERLAY FORMAT Each overlay consists of a logical record in absolute format. The first word

f4-8

is an identification. Worde 2 through end of logical record are data words.

Contents| 5000 12 1 fwa ea

Bits 59 47 41 33 17 0

11  primary overlay level fwa  first word address of overlay
{overlay is loaded at FWA)

12 secandary overlay level
ea entry point to the overlay

60186400 Rev, H
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44.2
SECTIONS

4.4.3
SEGMENTS

4.5
MEMORY

ALLOCATION

4.5.1

SYSTEM USAGE

<

60189400 Rev. J

- This card defines a section within a segment.  Segments are loaded by user

callg during execution or by the loader during initial load,
SECTION (smame,pnl,pnz, R ¢ )
sname is'the name of the section and pn are names of subprograms belonging
to the section. If more than one card 15 necessary to define a section,
additional cards with the same sname may follow consecutively. All names

must be-a maximum of 7 alphanumeric characters.

All subprograms within a. Bectmn are loaded whenever the named section is

‘loaded. All section cards must appear prior to the SEGMENT cards which

refer to the named sectmns. :

3

" All programs requiring segmentation loading must contain the SEGZERO card

and all SECTION and SEGMENT cards before any of the binary text.

SEGZERO (sn,pnl,pnz, N . | )

o sn is the segmeut name and pn1 are names of subprograms or section names

which make up the main or zero level segment. Defining other segments in a
similar manner reduces the list of subprograms in the loader call. All names
must be a maximum of 7 alphammaenc characters.

SEGMEN'I‘ (sn,pnl pnz, cen ,pn )
The parameters are defined as in SEGZERO. In a segment, .all programs

must reside on the same file. A segment defined in the user's program
need not be ‘defined hy a SEGMENT card; however, a BEGZERO card is

.:always required.

7' Storage a.reas are allocated within the user's declared field length in contig-
"‘ious memory locations. - ‘The first 100 locations of the area are automatically

assigned as folluws- SR




4-10

A

+1
+2

88,

Switches | Lights

R L s A

Uaarisyaiem Intarfat:e

‘,”‘ [

= . (FORTHAR)

. Pafimetefs from Prograi Call Card

£

B

Segment Table Poinler :

Nexi Avﬁﬂabia oMt

= FWA of User Object
. Program

ok i‘wA Loadur

A
[ AN £ - N i S -

.. In the above diagram RA+64. thmugh RA+E7 are reserved for the SCOPE 7
' system—loader inf.erface and bytes are asaigned a' follcwa- =

o Ind;éator;, fof 10';idéf direéfive .

Level of incammg avarlay
CT :»‘”:"Contml card type NOGO LOAD EXECUTE; PROGRAM
- R P b REB. moda mdicatar r ‘

RN PR

Q Request ﬂag - commﬁnﬁcation between LDR and LOADER
E End of load flag

5.0FLAG Segment - FWA of tables for lowest segment in usé '§'
job area ’

Overlay - FWA blank comimion
g GO/PAUSE flag; 0 =GO, 1 =Pduse, wait for GO

A . .- ABAdlag (useci by RUNZ,3); 0 = not ASA; -0:=,ASA . e
@ ... FORTRAN does not use 70-76{7) An the card image manner

P " Partial map flag *
5 SNAP
T TRACE

60189400 Rev. T
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C o Change dump

T T By Labeleddump
"o ”REDUCE (OBESE) ﬂag '
MP Map ﬂag 001 = Full map, (10 = No map, 100 = Partial map
E _ Card ' '7 T 'Upun mltlal entry from a named routine call or an EXECUTE
- image . card, these locations will contain the card image (in dlSplaY

code) of the card whlch called for execution.

Ii a SECTION card appears prior to an initial loading operation, a section
definition table (SDT) is started at RA+1003 otherwise the user's first loaded
" subprogram is started at RA+100g. The origin of the user's area can be

found in bits 0-17 of RA+66g.

Absolute programs on the system library which are loaded by program-call
cards are loaded at location. BA+1DGB regardless of the declared origin of the

n;program Belocatable programs are loaded, ongmally at RA+1008. The
origin of 4 program made absolite by COMPASS must be location 101 as
COMPASS places a control word in front of the first location.

The system establishes loader tables at the high end of the user's field length
area. The user must provide space for the loader and the loader tables in his
field length declaration. (An additional 5000g is usually sufficient.) Blank
common may overlay the loader and its tables; conversely, if the loader.is
called again it may overlay blank common. Tt is the user's. responsxhxhty o
assure that this field Iength is long enough to accommodate the loader, its
tables, and blank common if he is concerned with preservation of data.

The cp loader uses memory beyond the last loaded address of the user's
programs Tor mapping purposeés. Code assembled by COMPASS at absolute
origins is not included in:the range of:that.last:address, Therefore such code
may be de_siroyedapy the loader., The PP loader does not have this restriction, l

There are no-guarantees that the: programmer cannot destroy the loader or

loader tables. Both areas are checksummed and the checksum is verified
" upon initial entry into LOADER, If this initial verification routine is des~-
_ troyed the results of Rf LOADER are meaningless.

¥ -

60189400 Rev.'K 4.131




4.5.2 .

USER ALLOCATIONS  The subprogram and associated labeled common blocks are assigned memory
as they are encouniered. Blank common relocation information is preserved
until loading is completed, at which time it is allocated following the last
loaded progra.m a.ud/or 1abeled common block.

The minal decla.ratmn of a Iabeled common hlock establishes the maximum
Iength for that data block Length decla.rations in subsequent pmgrams muat

4.5.3 T T 3 e
SEGMENT ' A A
ALLOCAT!ONS L After & Begment is. aded the current Joader tables are moved to a point
. L immed.xately foﬂowmg the East loaded subpmgram/common block.
'Th’e ujS'er must’ allow for the Epace con‘aum“ed by the loader table within his
vy ., . fieldlengthdefiniton.
&3 * TP Y 3
46 , i ' K Touiaoatis MR (I S sl R i : : i gt
:MEMORY MAP_ “Follqwmg completmn of laading, an optfonal map of the user's area may he

ﬂuced in the OU’TPUT ﬁle. The map mcludes

) Names, lengths, and lucatmna of entry poiuts with a sublist of all

;.-:Namea and Iocatioﬁé uf ccmmoﬁblnck& : ;
Total 1ength of ail loaded pmgrams a.nd common blocke

s ¢ 14 . Length of the loader and its tables S

e : ;l"_Unsatisfied external references e

H

Diring execution of & segimerited or overlay job, 2 record of a new segment
or overlay load is provided each time a call is made to LOADER. This map
can be suppressed by setiing the NOMARP bit in the LOADER parameters to 1.

4-12 60189460 Rev. H




4.7

ERRORS IN
ASSEMBLY/
COMPILATION

60189400 Rev. H

Errors encountered in assembly and compilation do not automatically cause
the system to terminate a job. Rather, the job is terminated when the user
attempts to load the assembled program. The loader recognizes the directive
ERRORS, which is produced in the first record in the first character position
on the binary output file. ERRORS IN ASSEMBLY. is produced by COMPASS,
ERRORS IN RUN COMP. is produced by RUN. To avoid indiscriminate
dumping of system routines, such as LOADER, COMPASS, etec., EXIT proc-
essing will not oceur if the ERRORS directive caused termination; that is,
control cards following an EXIT card will not be processed. When the EXIT
card contains an S parameter:

EXIT(S)

EXIT processing will ocecur in all cases.

4-13
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SYSTEM LIBRARY PREPARATION AND MAINTENANCE 5

The SCOPE system llbmry includes system routines, library maintenance BIld
utility routines, members of the SCOPE product set such as COMPASS,
FORTRAN,. COBOL etc. and coded records.,

The EDITLIB program creates and maintains the SCOPE library. Modifica-
tions may be applicable to only the currently operating environment or they
'may be perma.nent changes to a system library deadsfart load tape.

. ’I‘he hbrary matenai may be in three forms

. :System hbrary tape which may be deadstart loaded

e . File called SYSTEM on mass storage, which is virtually a copy of a-
system library tape after deadstart loading is completed. Parts of

- BYSTEM will also have been copied into central memery; in particu-

“lar, hbrary programs that are to be available from CMR. ‘

~ & _ Files cuntaunng one or more logical records in a form suitable for
' ;y: mserf:mn 1nt0 SYSTEM or a gystem library file,
The released system hbrary consists of 18+n records followed by an end-of-
file, where n is the’ number ‘of programs and overlays in the library. Any
... dnstallation; however, may expand the 18 records to 25 since the SCOPE 3. 2
+.. sysiem permits up to eight different CMR records on the library to correspond
-to eight different equipment configurations at an installation, The released
SCOPE 3.2 system has only one CMR record on it. If the installation places
additional copies of CMR on its system fape, the number of records preceding
' _the hbrary programs will increase by one record for each additional CMR.
"The programmer should moﬁn’y the parameters in his EDITLIB control cards
if necessary to, mntch hls mstallatmn tape,

Name/Record No. ‘ Description
CEA 1 PPO0 save program. If the save switch on the deadstart

panel (word 7, bit 2) is down (set to 0), PPO0.is copied
to central memory (starting at IP. SVADR) allowing the
ccntents of PPO to be dumped by the deadstart dump

program N
CED 2 Deadstart control prugéagn
D 3 Deadstart dump progrém

" CMR-. .. 4 Central memory resident (up to eight copies allowed)
EST 5 Deadstart equipment 'f:écdnﬁgﬁraﬁon program

60189400 Rev. K “B=1




. 5.1,
EDH’I.IB
CALI.. CARDS

A3

1o

" Name/Record No,
IRP 6
sCP T
5CQ 8
5CS i 11 Iy
5T 11

T o R s b4

COBTL 13
IRCP S 14
gt H
MTR 15
psp 18
RO 5 .

CgmagT

Deiscrigtiaﬁ '

Deadstart 1/0 control program
Deadptart 6603-1 driver
Deadstart 6638 dnver

et

VDeadstarl: 865 dnver
i Deadstart 854 driver
.Deadstart 6603—11 driver

Preaddrass 6603—11 program
Deadsiart Bystem initmhun program

" 1Deddstart main program (performs device labeling,

permanent file processing, preloading, loading, and
recovery). - - =

-'Bystem monitor: prog-ram {resides in PP0 during system
:operatmn) :

MDI‘_ play cuntrol program (resides in PPy during system

opemtion}

R

; Entry pomt m‘nie co;ned into directory area of CMR as

its first section. Each entry contains name of an entry
point in a ceutral processor program in system library,

. and a,number whmh locates it in the program name table.
-+ Program name table ¢opiedinto directory area of CMR

as it8 secondsection.. Each‘¥entry contains name of a

PP program, CP program, CP overlay, or ERT, and
its. length; type;,“edition number, and residence,

Prug,rams a.nd uverlays' each has an entry in the pro-
..gram nama ta]:ale. . As these records are read, the
loader mserts disk addresx_ses into corresponding pro-

s

shitd

EDI'}Z‘IJ:B is ca]led mto operatmn when an EDITLIB card appears in the control
Ve_card record of & job. 'ﬁns card may assume one of two forms which affects
‘only 'the initial processmg (ﬂaereaiter processing is identical for the two

forms)

.EpITLIB.

- With this form,:the current system directory is’ssived on a common file

. called SSSESST.

IR
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EDITLIB
FUNCTION
CARDS
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EDITLIB(RESTORE)

With this form, the current system directory is replaced by the contents of
the common file called 88888ST.

The EDITLIB program inifially reads one record from file INPUT and copies
it to a scrafch file, 'This file contains the funcetion eards to control the run

-initiated by the EDITIIB call card, The first card image read informs

EDITLIB of an action to be performed. When the action is complete, the next
card image is read, and the action it calls for is performed. When the record
is exhausted, EDITLIB returns contro} to SCOPE,

A function card begins with the name of the function, which may start in any
column., Parameters may be separated by blanks or any characters other than
period, dollar sign; right parenthesis, minus sign, or asterisk, A period or
right parenthesis terminates the card, and the minus sign and asterisk have
special meanings for the ADD function. In a word that begins with a letter, a
dollar sign is treated as a letter; elsewhere, a dollar sign acts as a separator.

ADD(A,B,CM) and ADD A+B,,,CM. have the same meaning.
A function card requesting a condition that already exists is ignored. Errors
in function cards resuif in a2 message., For some errors the function card is
ignored, for others the job is terminated.

The following notations are used in the descriptions of the function cards:

5 Source file; name of a file from which data is to be read, The name
SYSTEM is reserved for the current operating system,

d Destination file; the name of 4 file onto which data is to be written.
The name SYSTEM is reserved for the current operating system.,

5~2a
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521
SYSTEM
MODIFICATION
FUNCTIONS

MOVE

DELETE

60189400 Rev. K

P Name of record to be processed.

Residence. The device from whlch a partmular record is to be
" loaded when'that record becomes part of SYSTEM. Al records
are written on'disk (DS). -In addition, some records may be kept
* in central memory (CM) for faster access. In the latier case, the
: resxdence is central memory."

e Erhmon A number, 0-63, attached to a record by the ADD function,

The following functions may be reciuested without a preliminary READY
function. In this case, the running system, SYSTEM, will be modified,

MOVE(p, 1)

:. The resgidence-of a record is changed in the SYSTEM directory. If a record

is moved into or out of central memory, ‘the body of the record is added o or
removed from the directory. Sforage is moved accordingly.

DELETE(p)

Record p is to be deleted from the SYSTEM directory. If record P was’
resgident in central memory, the body of the record is removed and storage is

- moved accordingly The dlSk copy of t‘he arecord is not affected,

“ DELETE {pl—pz)

Thxs function deletes from SYSTEM dlrectary records p, through p,, as
listed in the program name table. If Dy does not appear after Dy in the pro-
g‘ram na.me table, the ;;ob is terminated w1th the message

((DEL)) EXHAUSTS PNT BEFORE SATISFAG TION

If any record (p;-ps) is resident in:central memory, the body of the record is
removed and storage is moved accordmgly The disk copy of the record is
not affEUted

‘Before any change is made to: SYSTEM a mesaage appears on the B display

at the control point.
EDITLIB WARNING - GO or DROP

The operator must type n.GO to allow the MOVE or DELETE to proceed. If
the operator prefers not to risk the change, he can DROP the job, and
SYSTEM will remain unaitered.




LIST LIST (s}
- Fﬂe B is rewound and searched untﬂ DSDAE found, and the next two records
.are read on the-assumption that they are the entry point table and program

name table for the systemn which the file.constitutes., The name of the Iile is
written on OUTPUT, and-the two tables are used to write, on OUTPUT, a list
__of the records in the file. For each record the following information is given:

Name

Description (PP PROG, CP PROG or OVERLAY)
Resldence (CM or DS)

L iEdmun number (2 declmal diglts) R L
Length (5 octal digits); length is in CM wurds excludes the prefix of the
record. SN SRR

croesb el s " TR the Tecord is a program with entry jpoints;, they are listed immediately
T P N T+ : ?.below, indanted.g T T T wE g

EIE RS M

LIBRARY REVISION - B Tt
FUNCTIONS <o B (O PRI T A U I L At S I T LI ORIt
L o T e Lol e e et ek P R .
READY = ., In response-iothe READY: function, EDITLIB prepares to create a system
: library on file d. A READY fu.nctxon is requu'ed for any modification more
complex than deleting or changing Yesidence of one or movre programs from
DL B i BYSTEM.,~2 i1 IR PR N R
e st . W R, Y(d} P ig "’,‘5?9
_ If d # SYSTEM a model of an empty dlrectory and an empty scratch file is.
' prepared Subsequent function cards cause information to be written into the
¢ 4+ direetory and;serateh file. . -, ., | G o
" <" READYSYSTEM) 0 T 0
The directory of the presently operating éYSTEM is to be manipulated. The
. curreni-directory-is copied-within the field length of the EDITLIB program
for subsequent modifications. cow

E RN

Rt

3

5-4
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TRANSFER
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READY (SYSTEM, ¥}

An empty directory is created. A This form is used when SYSTEM is to be
completely replaced from s’aurces,qther than the currently operating

- BYSTEM.:

- ‘With the above :Eorms, any records added are wrltten into a common file

called SSS8350. This file is not rewound between one dead start and the
next. -1t is used as a scratch file of indefinite length Directory entries

- -for programs. added since dead start will point to S55588U.

The records from CEA through DSD are not indexed in a system file directory.

' This function is used to add such records to a system file.

 TRANSFER (s,n), .

. ,If nisa number, the next n records are comed from file s to the new file. I

yrecurds have a prefix the Tun is aborted.
Inis not a number the prefix of the next record name on file s is verified
againgt n; the prefix is discarded and the remainder of the record is copied
to the new file. If the name in the prefix is different from n or if the record
has no prefix, the run is terminated.

TRANSFER (s) and 'I__‘RANSFER (s,1) are equivalent statements.

TBANSFEB (s,n, 2)

In this form of the TRANSFER statement n is a name. The next record on

file s 1is checked for a prefix containing name n. The prefix is discarded and

~ the rest of the record is copied to the new file. The file record is finished

by adding, without checking prefix, all of theé next record on file s.

5-5 -
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ADD

CTIN

ADDBCD

H

ADD (p;s,r,€) e

Hecord p f_rom filg's is added to the system library currently under con-
struction. “Phe record ig assipned ‘yegidence'r; M ris absent, and file 5 is
a system library, the residence p is taken from file &; otherwise, disk

- residence is assumed. The edition number attached to each record added
i8¢, 0-63. i e'is abBent'dnd’s is @ ‘Bystem iibrary, the record is trans-

' ferred with its samid ‘edition number. 1f s absént and s 15 not a system

" library, the’ edmon ‘number will-be 0. "Since T'is never a number, and e
“‘is always 4 number; ‘they tannot'be cofifused, and any of the following is

acceptable:
ADD (ps8Y" <. ADD (p,s;8): ' - - ADD(p,s,r;€é)
ADD 0.8, r} ' ADD (p,s, e, 1) o

If s # SYSTEM, s must be positioned st (e beginning of record p; if file s
is not properly positioned, a dlagnostm is given and the function card
skipped. If 8= SYSTEM pre-positmnmg ik not necessary

Cre

SN

In addition to a Single record name, the p parameter may assume the
i’allowing}furms. :

BT Tl

pl~pl Records p through p., aré  added tothe system library under
1 2 2
construetion p2 ‘must appear after- pl in the file =.

"o Al records on file a°from ‘récotd p to the end of the file
are added to the system hbra:ry under construction.

* All records on file s from the preaent position to the end of

e s v the file are addEds Ii:s = SYSTEM, all records listed in the

dn'ectory are added

The .fnliawing two functmns are needed only to add speeaal records from a
file other than a system hbrary :

ADDBECD (p,5,T,€)

Parameters have the same meaning as for ADD; however, p is the name of

a coded record. An overlay is created and written on the new system library.
The first card of a coded record to be added to a system library must contain

the name p, beginning in column 1. p must be the name of a single recoxd;
the formats pl - pz, pl - #* and * are not allowed.

60189400 Rev. C
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ADDTEXT -/

ADDTEXT (p,s.T:8)

This is like ADDBCD except that file s.is presumed to be a coded file for-
matted as the COMPILE file output by EDITSYM. Even though thereisa

_ serial number after column 80 on each line, ADDTEXT discards everything
. after column 72 to save space in the overlay. p must be the name of a single

ADDCOS

DELETE

LENGTH

record; formats p; - p,, b - *_ and * '_are'“liot'_ allowed..

ADDCOS (p,s;T,8) -
Parameters have the same meaning as for' ADD; howéver, p is the name of
a record without a prefix. ADDCOS is used to add the Chippewa Operating
System RUN compiler and object routines to a SCOPE system library.
DELETE (p)

This function used after a READY function causes record p to be deleted
from the new direciory and system library under construction.

DELETE (pl-—pz) |
This function deletes from the system library under construction, records
p; through p, inclusive, as listed in the program name table of the model
directory under construction. If p, does not appear after pl in this table,

the job is terminated with the message:

((DEL)) EXHAUSTS PNT BEFORE SATISFACTION

LENGTH (p)

. When p is a digit from 4 to 9,, EDITLIB request a field length sufficient to

60189400 Rev. C

accommodate a directory model of p times 10000g words. Before any func-
tion cards are obeyed, EDITLIB must have obtained a field length for a
directory model of at least 3(}00(3B words.

The directory models to be accommodated are thoge of the running system as
EDITLIB finds it initially, plus any modifications EDITLIB may make between
obeying a READY (SYSTEM) card and the succeeding COMPLETE card.
Directory length = 2+2ptetr. p = number of programs and overlays in
library; e = number of entry points in CP programs in library; r = number of
words in the bodies of all CM-resident programs. Normally no more than
30000, words are requirved; however, a larger field length can be established
by using LENGTH (p) as the first function card read by EDITLIB.
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| COMPLETE

COMFLETE.

This function causes the file id initializedby a. READY funetion to be com-
pleted. A COMPLETE function wzthcmt a preceding READY is meaningless

_ and the ]Db wiH be’ termmated.

5.2.3
POSITION FUNCTIONS

REWIND

. SKIPB

SKIPF

5-8

K d= SYS'I’EM, the revised’ directory prepared sincé-READY was executed

rEplacas the current system directory. - Beéfore the replacement is made, a
message appears at the ‘control. point on the B display.

EDITLIB WARNING - GO or DROP
The operator must type n.GO to permit replacement, or n.DROP to prevent

it by termmating the }ob

If d # SYSTEM, the new: directory and scratch fﬂe are written on file d.

A position function may appear anywhere wit]iin an-EDITLlB)ciiét':k. '
REWIND (s)
File & iz rewound.

| SKIPB (s,m) .

S

n logical records are backspaced on file 5. n may be 1 to 217

SKIPF (5,n)
17

If n is numeric (1 to 2° ' ~1), n logical records on file s are skipped in a
forward direction. If p is & name, the skip is forward to the end of logical

. 'record n. Ii the end-of—mformat10n 15 reached before n can be satisfied,
"the ]ob is termmated

H -

IS
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“EDITLIB EXAMPI-ES The ruining Bysfém includes program FORTRAN, & Tesident on disi only.

¢ Bring into centyal memory residence, run a batch af compxlahons and return
the program FORTRAN to disk residence:

]oh card
EDITLIB. ' Control card begins an EDI'TLIB run.
7/8/9
MOVE (FORTRAN,CM) Function card read by EDITLIB,
6/7/8/9 Ends EDITLIB run and job.
]ob card _ o Begms batch of compﬂ_atmns.

E - ‘ . Cards for the compilatién jobs,

6/7/8/9.
job card
EDITLIB. Control card begins an EDITLIB run.
7/8/9 ' _
MOVE (FORTRAN,DS) Function card read by EDITLIB.
6/7/8/9 Ends EDITLIB run and job.

® Construct a file called NEWSYS on tape, which duplicates the system now

running:
job card ™ -
REQUEST ,NEWSYS. Operator will assign a tape.
~EDITLIB. . .. .- Baves current directory and begin EDITIIB run,
7/8/9
REWIND(SYSTEM)}
© - READY(NEWSYS) - Prepares NEWSYS to receive records,
TRANSFER(SYSTEM, 16)  Copies first 16 records of system,
« .ADD(*,8YSTEM) ' - Copies to a scratch file all programs found in
directory. . . :
COMPLETE, " Copies.tables and scratch file to NEWSYS,
6/7/8/9 Ends EDITLIB run and job.

60189400 Rev. K o 5-9
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“job card”

i ADDETS,INPUT,DS) *

Same as preceding example, except that the program in the present system ;-
called 2TS is to be replaced in NEWSYS by another program-called 2TS, which
is at hand as a deck of cards; 2TS is to have mass storage residence:

ST T AR S

]cb card E . :;‘? o P ey
REQUEST,NEWSYS, Operator will assign a tape,.
_EDITLIB. T Saves current dlrectory and begin EDITIIB run,
s
- REWIND(SYSTEM)}
.READY{NEWSYS) ) _
TRANSFER{SYSTEM 16) Transfers 16 SYS':I'E'M'%rgcords.
‘.ADD(* SYS’I‘EM) .  Copies all prograiﬁ; in the directory to a scratch
a file,
DELETE(2TS) Removes program called 2TS from new directory.
ADD(2TS,INPUT,DB) Adds new 2TS from INPUT.
“COMPLETE. *© = '’ R
7/8/9
! {he new 275 ‘binary deck &
7/8/% B
8/1/8/9

Replace, temporarily, the program called 2TS; try 11: out by runs within the
same job; and finally restore the original system: -

E]

CEDITLIB; " -" * 7 Saves present directory and, therefore, system.

Control cards for runs
that will test new 2'TS

~EDITLIB(RESTORE) ., .«; Restores what-was saved by EDITLIB.

n/8/9. . - - , i ,
READY(SYSTEM) ., Function cards for EDITLIB,
DELETE@TS) ' e

‘COMPLETE,
7/8/9

60189400 Rev. K
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New 2TS binary deck
7/8/8 . ;...

Input cards for runs that
will test new 2T8

8/7/8/8

job card

REQUEST MYTAPE,
EDITLIB.

7/8/9

REWIND(SYSTEM)
READY(MYTAPE)
TRANSFERSYSTEM, 14)
TRANSFER(INPUT, MTR)
SKIPF(SYSTEM, 1)

' TRANSF ER(SYSTEM, 1)

ADD(*,SYSTEM)
COMPLETE,

7/8/9

New MTR binary deck
6/7/8/9

Produce 2 new system file called MYTAPE which is a copy of the presently
running -system except that MTR is to be replaced: Co

Transfers first 14 records.
Trahsfeljs new MTR to MYTAPE,
Skips over the old ‘MTR.
Transfers DSD to MYTAPE.

5-11
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i

oy :EDITll'B(RESTORE)

Simulate the deadstart loading of a sjété% tape called MAYBE, assuming its
first 16 records to be the same as on file SYSTEM: ©

job card
REQUEST,MAYBE.
EDITLIR.

. 7/8/9 N P IR P BT SRR

SI{[PF(MAYBE 18) i 1. 8kips over-thes16 system records and the 2
directory records.

READY(SYSTEM,*) cehE
P A SR B
ADD(* ,MAYBE) o

COMPLETE. -
6/7/8/9 - " “'-{} PR ‘“,a‘"f_: ?é'*?

fﬁjg: o ‘a -“s

,, Any aueceedmg jobs, provided they do not caH EDITI..IB will use the system
?rom MAYBE. Then the original system can be restored by:

FE =2 A B AN T Ry A . RPN AT

]ob card _

[ERIIFS FIS I L R

6/7/5/9 R )
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UPDATE 6

- UPDATE is a maintenance program that creates;-corrects, and mani;mlateé

program library files. UPDATE can be used with SCOPE 3.0 and newer
versions for temporary testing or generating a hew program library. A

field length of 40000g should suffice for most UPDATE runs.

UPDATE dats may be source cards for a compiler or assembler run, data .
cards, or any other symbolic information convenient to the user, Columns

-73-80, however, are destroyed by UPDATE card identifiers, The UPDATE
‘system call (conirol card) directs the program to the specific files and modi-

».. fies the operation of the program.

6.1 :
' PROGRAM LIBRARY
INFORMATION

60189400 Rev.' 1

The program library, which UPDATE creates and/or modifies, contains the
symbolic data for programs being maintained on the system tape. These
programs are arbifrarily divided mto decks by insertion of *DECK and
*COMDECK cards into the text stream. The program library file conmsts ;

of a dn-ectory, a deck list, and text stream.

The first word of the program library file is composed of iwo counters:
the count of the identifiers and the count of the deck names.

59 3., . 17 00
Word 1 ZETG Count of ) Count of
identifiers deck names
Directory

The directory lists all identifiers, left justified with zero fill, in the upper :
42 bits of succeeding words. The 1ower 18 bits of each entry contain
mlscellaneous data. .

Deck List
The deck list contains the names of all decks in the file including those no

longer current. The deck list entries have the same format as the directory
entries.




6-2

Text Stredm

The text stream contains card images and control information known as
correction history bytes (CHB's). At least one word of control information

precedes each card image:

59 53 35 17 00
S S{Zeron | - T —— i — o —
o 1 [ Y I .+ . CHB1 CHB2
{ jused) )

.

Secondary CHB's recorded
' L d . *..% 1in bits 17-00 of the first
R R : Sy : - word continue in subse-
’ quent 18-bit bytes in the
¢ lower order 54-bits of
. each word and terminate
with a zero-value CHB.

Primary CHB; this byte identifies deck or
correction set under which this card was
introduced and gives the card its alphanumeric

" Number of words used by the compressed card image; this
" information speeds up Input operations.

Abtiirif:y bit; contains a.1 if 'the-téxt card, wh_iqh'iminediately follows the
control information, was active at the time the program library is written.

CHB format; = . .. . o
i IR
correction
set name FHRET

: © s | ¢] ddentifies correction set which p_erfo;‘med action; provides
<+t | ordinal into identifier table.

Activity bit; containis a 1 if {he correction set activated this eard.

Not used.

60189400 Rev. ,F
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6.2
UPDATE . :
PARAMETERS

60189400 Rev, I

_Co_mpressed Gard

The compressed card-image begins in the word subsequent to that which -
contains the zero-value CHB. 00 characters represent consecutive blank
columns. A fwo-character field of 00xx represents xx -+ 1 blank columns;

. the value 0000 represents end~of-card. The value of 55 is retained for one

blank column.

Card Identification ,

A card identification assigned by UPDATE is permanent and camot be
changed. Since the validity of sequence nuinbers has not been ascertained
for text information following any particular card image, if an irrecoverable
parity error oceurs, the’ UPDATE run will ferminate. Card identifiers are

. in the format;

beta. seqonum

beta is the alphanumeric identifier; maximum of seven characters.
" It is defined on the *DECK and *COMDECK card for program library
. eréation ‘of on the *IDENT cards for correction runs.
. seqoum-is the ‘sequence number obtained by ceiinting the cards with
the same Ldentlficatmn

The two elements of an identification are separated by a period.

An identifier and sequence number are requlred For example, SC12.42 is
the 42nd card (sefuence number) with the identifier SC12. The identifier is

- pomposed of a referénce symbol (SC) combined with a reference number (12).

File parameters and special options on the UPDATE card may appear in any
order. Esach parameter must be specified by a siring of characters of the
form: ident=value. ident may be any character string beginning with the
letters P, N,/1, L, C, or 5;it cannot contain a comma, period, or paren-

‘thesis. Value is a string of characters following an equal sign (blanks

ignored) which specifies a file name and is subject to file name format rules.

The idents P, I, L, and C and their default file names are assumed whether
or not they appear. The N and 5 files are generated only if the parameter is
SpEleled. ;

The mean,mg and default values of the file parameters and special optmns
are indicated below.




oy
:
P ;
L FE
Pileg
,i(
PR .
3 4 PR oy
Fiiboe
6-4

i ";F:V EYR.

Parameter (ident)

© P{OLDPL)

SN (NEWPL)

I (INFUT)

. § (SOURCE) .. .

~ Special Options

e i
i Lot

; "~Fﬂe conj:a“ming ald

i ple emtaming new :
program '

¥File containmg contml :

cards ST e
Listable output tle
< ):Flle Bi}td which c.’ir& )

are written

;File on which:a.copy:of

- gource deck s written;

containg a copy of cards
necessary to regenerate
existing library, minus

inactive cards.

-*Writa;a]l deck&i oun. 3.‘ -

s [ B} 1:COmpﬂ8_ ﬁle A oyt

Speeds updating process
by apecifying informa-

¢ .. .iHon on routines which.

_ iwill be updated
T TV e
. .Buppress fmtpmaﬁc; .
. - rewinding of P, N, 8§
- .andC files, -, :

QOption Values: '« ' .i:

" images to be assembled

- Deéfault Value

v OLDPL is assumed.

' If ‘N is not specified, no new
“program library is written.

INPUT is assumed.

 'OUTPUT is assumed.

COMPILE is assumed.
(COMPILE output depends
upon mode of updating.

If C =0, no compile file
is written.)

If S option is not specified,

no source deck file is
written.

JEF option is not specified,

. -only those decks modified

are written.
This option is effective -

only if correction rung °
ars being performed: i «

S C P, and N are rewound

before and after processing.

Sk “

T The L. option does not list the card images of a pmgram deck and their
sequence identifiers in a creation run or when inserted via ADDFILE. To
‘obtain sick & ‘listing, - copy the GOMPIILE ﬁle ,onto OUTPUT

60189400 Rev. 1




6.3

DATA CARDS

63.1.
MANIPULATING
FILES.

*REWIND  This card causes the tape file, indicated by fl:iame, to be rewound.

60189400 Rev.

CONTROL AND. Pl .. S e : L ' o ;

Control and data cards are punched on ‘an 80~column card through column 72;
columns 73-80 are used by the Update Program for sequencing. The contrui
word is signified by an asterisk in column one; the word begins in column 2
and terminates with a blank or comma, Parameters may begin in any
succeeding column with any number of mtervenmg blanks; but no embedded
blanks are permitted in the parameter string {(except for the *LABEL card).
Al identifiers, both for decks and correction identifiers, are one to seven
-+ . alphanumeric characters. All numeric fields contain decimal aumbers.

i

When text and other control cards are. to be read from files other than the
main i.uput file, file mampulatmn cards are used to direct update operations.
They may appear at any point in an input record. Except for *LABEL, they
may not appear on other than the main input file. File manipulation cards
may not reference any of the files UPDATE is controlling.

| ( *REWIND fname |

Iname Name of file from which information is to be read

#SKIP The SKIP card causes the named file to be B;ﬁéced forward the number of
records specified in the pumeric field, rent. I the record count is zero or
absent, the file is spaced forward one logical record.

[

r"SK-IP fname, rent ° 7 — f ;

fname « Name of file from which information is to be read
rent Number of records to skip

F ' 6-5




*READ UPDATE reads input data from the named file until an end-of-record is

; -exeept *SKIP;: *REWB\ID, *ADDFILE and *READ, may occur on the

. ey

i

5 Jname fﬂe. + ; s e

*1ABEL  This card is meaningful only in a creation operation. *LABEL precedes the:
. first *DECK or *COMDECK card, and it specifies the 20-character: label’ -/
o name to be glven to the program libraty being ¢reated. The UPDATE pro-
s gram automatlcally updates the edlition numbeér and labels program libraries
generated as a result of cbfrections The Iabel musf: ‘be punched in
columns 11-30 ) .

§ -EI o
*LABEL label name

L5 (UL L F

label name 20-character ldbel name of the new program
library

_JPROGRAM LBRARY  The following control, cards are used to create a program library.

Biiks EEE I A I A

*DECK  This card indicates the beginning of 4 new déck; dudme must be different
from that of any previously introduced deck or correction identifier. A deck
is terminated by the first oceurrence of another *DECK, *COMDECK, or
end-of-record. All intervening cards comprise text. They are identified
with the deck name and numerically sequenced starting at 00001 for the
*DECK card itself. TFile manipulation control cards may be embedded within

i «i: ot --the data:cards, but:theyare not included in the numbering scheme. Cards
mtroduced as a result of *READ, however, are included in the numbering
scheine. Oui;put control ciards other than *DECK and *COMDECK may also
be introduced and numbered.

6-6 60189400 Hey. F

encountered, at which point it returns to the main input file. Any cards; .-
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( *DECK dname

dname . Name of deck introduced; must differ firom name
of any previously introduced deck or correction set.

*COMDECK  This card introduces a commeon deck. *COMDECK is subject to the same
rules as the *DECK card concerning naming and numbering; however, it
is output in a different manner (seciion 6.3.4).. '

( *COMDECK dname . ..

dname Name of common deck introduced; must differ
from name of any previously introduced deck or
correction set.

— ‘" *END  The *END‘card is provided for EDITSYM compatibility; it is ignored and
' -+ "« puppressed. When the 'S option is selected, UPDATE regenerates *END
cavds. = o - - . S :

DECK GROUPING  In the usual application, a *DECK or *COMDECK card would precede the
definition of each deck or common deck in a system. However, more than
one subprogram may be included in a deck, as indicated in the following
example: ' : '

é’::;}
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*DECK FmsT
IDENT FIRST
END
§ IDENT * ° SECOND
END
+*COMDECK. FDATA . e
BLOCK DATA .
. COMMONstfA (10}
g DATA A/3%0.,7%1.0/
- , END :
L LR RS SIS N A SR PR SRRy 5 BN e P
EEARC T EU A P
Deck grouping is chiefly a function of the output section of UPDATE.
Normally, two decks are grouped together if modification of one requires
.+« ., reassembly of both decks. ;Deletion of a *DECK card; howgver, also removes _
. ;. the deck division and groups two.or more decks together Similarly, insertion %f:
of a *DECK card in a later updating run will introduce a division. H, asin
the above example, two subprograma are joined into one deck, all cards are
identified by the first-deck-name regardless of later insertion of a *DECK
card for the second deck.
{ The following control cards may appear as input during an UPDATE creation
Tu;
... . *DECK, . *COMDECK -*END.: o
© o i *REE fD *SKIP Wl _e*f N i “'f .;_..
*LABEL  */ *WEOR
*CALL *CWEOR

All other UPDATE conirol cards produce a diagnostic,

6-8
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633

CORRECTING AND

UPDATING

*IDENT

*PURGE

60189400 Rev. I

The following control cards are used for correctmg and updating a program
hhrary G

The *IDENT card introduces a correction set. ' All corrective operations
except *PURGE and *ADDFILE must occur after *IDENT. All cards in the

. correction set are 1dent1faed by 1dnam whmh ig subject to the rules for iden-
hhers. This 1dent1ﬁer must not be’ the same as any identifier currently in

effect, “such’'as original deck names or any‘later identifier names. Presum-
ably, the identifier would be a correction set humber, such as 8C12, or some
other unique name.- This identifier holds until the next *IDENT or *PURGE
card. R

(*IDEN-T jdnam ..

pa e 1dna1n Name ot‘ correctmn set must differ from the name of
any prevmusly mtmduced correctwn set or deck.

The *PURGE card may appear in the place of an *IDENT card. "Any reference
ta the correction set idnam is completely purged by changing the name to

o e e swhicheallows it to be reintroduced in a later correction set., When
+:two identifiérs are separated by period, these:identifiers are purged as well

‘as all‘identifiers that:occur between them on.the identifier list.

All eards introduced under the specified identification are physieally removed
from the new program library; all corrections to the named set are removed
by squeezing ot correction history bytes of that identification. Since perma-
nent sequencing information is affected, the *PURGE card must be used with

. pare.

( *PURGE idnam, ,idnamy, . .., ,idnam,,

| (FRUBGE janamy. tnapy -

1dnami .- Name 6f‘é6i'fé50ﬁpn set to be purged (must be a known
- identifier)- -

H

" *PURGE sinmlates the effect uf *YANK (ﬁésl:ﬁbed later); although the results

of *PURGE cannot be undone, the results of *YANK can be altered. *PURGE
can be used to remove completely a deck of cards and their idname. Assume
that routine CIO is initially introduced with the deck name CIO. All cards of
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froln the deck two modlflcatinns are requlred s

MIDENT ook
*DELETE C10.1,CI10. 978 (978 cards are assumed)

‘ ﬁPURGE 1dnam ¥

Since all modifications mtroduced are’ recm‘ded in the library, this form is
order dependent and may be used to return a program library to an earher

level, Purged items cannot be restored, however. Care must be taken if an

iﬁnam,*, has beenintmduced. If *is'to be purged, it mustbe the first name
Ton'a PURGE eard or UPDATE will assume that the * refers to an alternate

fq;'m.
japs Example Ao ke e vmmeny o o b 0T g = '
: OF IS I EVEPILIE | SO GRS Poosrpe il %‘W
s pmgram library LB hag baen peripdmally modified for a
R fnumber of months; at: some pmnt in time, it becomes desirable to step
{ v+ back: permanenﬂyto a previous level of LIB;. The following deck se-
quence 111ustratas tlus use of UPDA’I‘E.
‘, |- where all modifica-
o (*PURGE JONMODL, * . . P ;f&;wmﬁd;;gﬁ}uay
5*7 | PP FTN NN I £ TR TIPORNT o1 B in the identifier list
A8 . R |
UPDATE(N=LIBMAY, P=LIBAUG, C=0)
The program library
i/ RE UES'I‘ LIB el
' Ql MAY modified only through
/REQUEST, LIBAUG ” - May, to be created
iig | T Most recent version of
a] g k. the program library
&
Yo
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Example 2z

Assume that a speclfm deck, BAD on program hbrary LIB, is no
" longer of any use and is to be removed permanently from the program
library, The followmg deck sequence illustrates such permanent

removal:
6
g(end—-of—ﬁi.e;
9 .
«—Purges all cards with
* e
_ / PURGE BAD identifier BAD .
*DELETE BAD.1.BAD. 33 L. Deactivates all cards
between BAD. 1 and -

*[DENT DELBAD last card of deck

i 7 o) H -
g(and—ufu-record)

O

/ UFDATE (Pan N——LESSBAD Cwﬁ)

- C Program library, w1thi.'
/PEQUEST, LESSBAD. b pap nirged, to be
REQUEST Lm. .. e created by this run
JOB. - - N

Most recent program
library

60189400 Rev. F 6-11
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*DELETE

*RESTORE

#|NSERT -

Cards may be deactivated with the *DELETE card. . The first form of the
statement specifies one card; the second, an mcluswe range of cards.

v+ This range may include cards already deleted which are deleted again by
" appending & correction history byte. .In the second form, the b.m card
- must occur after the a.n card; in both forms all speclﬂcally referenced

cards must exist. Text cards may be 1nserted afl:er the last card deleted.

ﬁDELETE a.n

ﬁDELETE a.n,b.m

T i

a,b Alphanumeric iﬂer’ftiﬁer (a deck, common deck
: o "or” currection set nmne}

e MyXOL Declmal numbers correspondmg to card
e : ‘sequence numbers

A ) e ey
Py

Speciﬂed cards are reactlvatea With the *RESTORE card. The first form of
the statemenf: specifies one card; the second-an mclusive range of cards.

Cards -are restored by Aappending a correctmn history byte. Text cards may
be mserted afier the ldst card Testored. '

PR

( \RESTORE'®.n .~

( *RESTORE a5, b.m =~

g H
A . ;
i ab Alphanumeric identifier (d deck, common deck
o or correction set name)

h,f " " Deecimal numbers corresponding to card
Beguence numbers

Carde may be inserted with the *INSERT card. a.n specifies the card after
which the insertion is to be made. ‘

("‘INSERT a.n

a Alphanumeric identifier (a deck, common deck
or correction set nama)

n Decimal number corresponding to card sequence
numbers

60189400 Rev. F
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*YANK
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JOB

All effect of correction sets may be removed with the *YANK card. The
correction sets must exist at the time the *YANK card is encountered. *YAN|

~ *YANK restores the library to a form it had before the correction sef

oceurred. The effect of any *YANK card included in the correction set is
nullified, Two names separated by a period indicate an inclusive list of cor-
rection- Sets {o be removed. Insertions may not follow the *YANK card,

: .(*YANKab ¢,d
(*YANKa.

a,b,c,d’ :Mphanumeric correction set names

Exam ple

To reverse the effect of a correctmn set but not permanently remove
~ the correctmn set from the program library LIB:

1. 'This change may be made temporanly for testing purposes:

Nullifies effect of
correction set GOTTOGO

e ,\/*YANK GOTTOGO _

/ *IDENT NEGATE: .

o m-am

7
g -
9

.......

/UPBATE(P—LJ:B)

6-13
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o 2. 'To piit this chiange onto 4 new program library:

i i f : «
R f : i K

4 *YANK GOTTOGO

/ *IDENT NEGATE

L= v R ]

[ COMPASS(I=COMPILE)

e /UP,DAE[‘E(P—»LIB,N—NEWLIB) —
/REQUEST NEWLIB.
/REQUEST 1m, '

IR .

*/{slash} A correction get ‘may dniclude comment cards; they have an asterisk in col~
umn 1, & slaah in column 2, and a comma oOT plank in column 3. This card
. S - 2 1gnored by UPDATE;-it is simply copied onto the report. A comment card
: _ Ingy appear anywhere withm the input deck or on a remote file; except within

an ADDFILE PO

lg/A any comments

EH

:

*ADDFfILE When *ADDFILE is encuuntered UPDA‘I‘E rewinds the named file fname,

xaads creation control ‘cards’ and text cdrd data and inserts this information
aftar the &, 1 card on the oldprogram hbrary . The first card on fname mugt

be *DECK or *COMDECK, - UPDATE Teads. frnm this file until an end-of-

récord, which returns UPDATE to the main file,’ The *ADDFILE eard must
not be used when the UPDATE (Q) option is being used Comment cards in

this fﬁe are treated as text cards.

T {

60189400 Rev. I
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6.3.4 o
DIRECTING THE
OUTPUT

*DECK

O

* COMDECK

60189400 Rev. T

/+*ADDFILE fnamie,a.n =

“foame  Name of file from which information is to be read

a Alphanuineric identifier {deck, common deck or
correction set name)

n Decimal number corresponding to card
sequence number

Output:control cards :ﬁre used to organize and order information output to

-~ the COMPILE file. #DECK and *COMDECK cards have additional functions

during program library creation; these control cards are included in the
program library.

.. DECK delimits a deck for compile output.. This division is meaningful
. during a correction run-when the selective agsembly feature is employed.

Under the selective assembly mode of operation, the only decks included on the
assembly files are those in which one or more cards have been changed,
In selecting the cards to be assembied, the UPDATE program compares

card activities in the current run with those which existed when the program |

library was created. If any common deck called within a deck has been k

changed, that deck is con,side_re_d to be changed.

*DECK dname

‘doame 5 Deck name.. . -

This card intreduces a common deck. Common decks are not writien onto
the COMPILE file; they are saved by UPDATE and introduced into the
COMPILE file as a result of *CALL statement. The common deck must

grecede' the call.

*COMDECK dname

dname Deck name
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*WEOR  The WEOR card is used to organize the'COMPILE file for ease of input to

compilers, assemblers, etc. It'writes an end-of—-record of level n on the
COMPILE file. K n is 15 or gresater, a level 1510 end-of-record is written
: but not an end-file tape mark; level 0 is assumed if not specified. The

3 K ‘;*WEOR card does not appear on the COMPILE file. *WEOR may be inserted

' * " "into a deck on the program library; it is effective only when that deck is

g w0t written ontodthe COMPILE file.

P s ot a0 ¥ WEOR ners 0 amens

n Decimal number corresponding to SCOPE

end-record level numbers (a number = 15 §
vt gt s Pep et writes level 163 end-record:but not an Sl
# Do ie i end-fileé tape matk). - Level 0 ds assumed

3 : £ R A v dfnot gpecified. s a0 1

*CWECR CWEOR is a conditional WEQR. If information has been written on the
sige e - CCOMPILE file when the CWEOR.card is encéuntered, it acts as a WEOR caxd.
% o e s HisHowevery ifthe: COMPILE file has notbeen written on during the run, the
- o mlea sy Y CWEOR:card is ignored and processing dontimies Avith the next card.

1 Same as for WEOR ’
i Example:
B
o To create a program library (PL) consisting of a COMPASS deck and a
§1 FORTRAN deck and: to génerate a COMPILE file that would permit these decks
5 to be processed by the assembler and compiler, the following deck structure
is required;
R “ frow ") Siop e oo 4 5. R i ; F

i R R
%‘ o i ,:’,'f
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. Creation Job

(/ /FORTRAN source deck
} :

R ™ T N
/%ECK TORT
/*WEOB

Vi
Vi

. z
A
/COMPASS source deck

L.

r A

i
/*DECK COMP

H-Y. B}

/BUN(S, , » COMPILE})
: COMPASS(I=COMPILE)
. /UPDATE(N-PL) . .
: /REQUEST,PL., :
JOB. -

Generated COMPILE File

COMPASS deck Picked up and assembled by COMPASS

78 Terminates the COMPASS scan
9 - ‘ c
FORTRAN deck Picked up by the FORTRAN compiler
6, Terminates the FORTRAN scan
8
9
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¢ 6.3.5
' SELECTIVE
ASSEMBLY

P

6-18

*CALL

This card is used to insert the text of a previously encountered common
deck, dname, into the COMPILE file. Common code, such as sysiem
symbol definitions, may be declared in the common deck and used in sub-
sequent decks (or assemblies) without repeating the data cards. The *CALL

' card does not -appear on the COMPILE file. The contents of the common

*COMPILE

7'deck exciuding the *COMDECK card, follow immediately. The *CALL card

cannot occur withm a common deck.

Tk

/*CALL dname

- dname: - Name of common deck name

[ . - - P . =N

e _3 The selectwe assembly feature is hanélled by the control eards described
- below This feature is used in determinmg information to be written on
“the; COMPILE file. Normally, only modified. decks are written onto the

COMPILE file. To control this process at the deck level, COMPILE cards
are nf{trpduqed . :

The *COMPILE card apemfies decks ?:0 be assembled. With the first form
. shown belcw speclfm decks are. mentmned In the second form, a range of

decks is specified. - Decks written on'the COMPILE file include the two
lpemfied as well as all decks listed between them ih the list of deck names
produced by UPDATE, All decks affected by these statements are written
on the COMPILE file regardless of the existence of any modifications within
them,

|/ *COMPILE a,b,e,...;d

JSCOMPILE a.d .

- EES P
a,b,e,d Deck names

Powr s iy

If the full assembly (F) feature is selected on the UPDATE call card, the
*COMPILE cards are ignored,

60189400 Rev, [
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6.3. 6
' SPEED UFDATING

6.4
LISTABLE OUTPUT
FROM UPDATE

60189400 Rev. I

-For speed updating, the Q option must be specified on the UPDATE call

card. It is effective only if corrections are being performed. I the Q

: ‘optlon 1s used mcorrectly, t‘ne UPDATE operatmns result in job termination.

i .The foliamng medifications of the updahng operaﬂon take effect under this A

option:

1. Only routines named within *COMPILE statements are written onto
:the COMPILE file. The names specified inh the * COMPILE state--
ments must include all routines to he medified.

2. When corrections are made to common decks, UPDATE does not
automatwa.lly mclude on the. COMPILE file the decks which eall
the common deck. Prupagahon of these modifications is left to
the user; he must specify each such deck on the *COMPILE card.

3. I corrections are specified to routines not included in the *COMPILE
. statements, UPDATE will print unprocessed corrections.

4. Belective assembly has no effect.

6. A new program 11brary cannot be produced if so specified, it is
o 1gn0red

6. If a source fﬂe is requested (S), all the common decks as well as
decks specified only on the *COMPILE cards will be produced.

Creation of 4 new program hbrary pmducns a list file containing a copy of *
all file manipulatlon and creation cards and a list of deck names and correction

. set names known at the end of the UPDATE run, as well as error diagnostic

messages.

During a correction pass, the listings are more detailed. The first listing

is a printout of the correction sets as encountered. Each *IDENT {(or *PURGE)
appears on a titled page. A printoutof each card on the input file follows. All
cards input by the *READ command are included and identified on the right by
the file from which they were read.

The second set of listings, a continuous commentary of all effective changes
introduced to the file, includes all purged cards as well as cards for which
the activity siatus changed since they were placed on the program library.
Cards inserted by the *ADDFILE statement are not listed.

6-19




Diagnostic messages are listed as they oceur. Whether or not the updating
process is successfully accamplished-- an appropriate dayfile message appears.

,YWhen a COMPILE file iB wntten the locaufans Df all *WEOR and *CALL cards
are listed, If L =0 on the UPDATE card, all listable output from UPDATE is
suppressed. If L = 1, the deck name hst identifier list, and continuous com-
mentary are suppressed '

6.5
OVERLAFPING - - : T e
CORRECTIONS - . A correetwn eet can be remodified. by a Iater correction set. Corrections
- which met’hfy 4 card more.than once 'in one eorrection set are marked in the
output listing by the word OVERLAP Modifications for each correction set
are performed by UPDATE in the order in which sets are introduced. The
o order of speciﬂeatmn is zrrelevant 1f no correetmn is dependent on another.
If a dependent relatmnslnp e.xisi:s however, the order is of paramount
1mport&nce o
: For example,;if- a humberedinsertionsin-a correction set is subsequently
deleted, the insertion card is present but inactive. When the deletion
occurs first, however, by specifying a range of cards and then indicating
the point at which insertion is to be made, the numbered insertion can be
made active,

g e

An *INSERT statement can be used to verify that an earlier correction is
present on the file. In such a case, the insertion will be empty; if the card
following *INSER’I‘ is another UPDATE eontrol card, no insertion will he
made; : S S :
*IDENT MODSUB1
*/ATHE CHANGES MADE BY THIS CORRECTION SET
7 */ADEPEND ON THE IMPLEMENTATION OF THE °
: */AGORRECTION SET M{)D IE‘ THIS SET oF
*/ACORRECTIONS HAS NOT BEEN ADDED TO THE
*/APROGRAM LIBRARY ABORT THIS CORRECTION
© */ASET ¢ ‘
| ¥INSERT MOD, 1. ,
*INSERT A,n -~ . - SRR
Correction subset (MODSUB1) depends on the initial correction set
{MOD) having béén previcusly inserted in the sequence.

T PRRTAE
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6.6
UPDATE EDITLIB
INTERFACE '

6.7
FILES PROCESSED
BY UPDATE

60189400 Rev, 1

-, . Unlike EDITSYM, UI_'_DA'I_TE does not produce a COMPILE file with routines in
the order in which modifications were made to them; rather, the order of

routines on.the COMPILE file is determined by their pesition on the OLDPL.

. inimt-cards toEDITLIB(such és A_j')'}_) cards) should be crdered according to
.. routines' positions.on the-OLDPL, not in the order of mention in the UPDATE

modification cards.

With the control card .ide_nﬁf_i_ers‘ indicated below in the second column, the
user may process several UPDATE files; some may be assigned to tape unite.

Position after

Tile -Identifier .. TFunction . Type  Update Call
Input 1 . - _Provides Coeded  Left at end of record ter-
control minating update control
_information . L - cards; other cards may
: -fallow. Position after
abort unpredictable.
Output L Produces Coded At current position of file,
listings If L # OUTPUT, fname not
rewound.
Compile C Produces Coded Rewound before and after
images for UPDATE operation unless
assembly or rewind suppressed by R
compilation option.
0id PL P Containg old Binary
: PL Rewound before and after
UPDATE; no rewind if R
New PL N Contains new  Binary/ option specified.
PL
Source 5 Contains copy Coded Sameas P and N
of cards to
Tegenerate
existing libra-
ry, inactive
cards omitted.

NOTE: Since the validity of sequence numbers has not been ascertained for
text information following any particular card image, if an irrecoverable
parity error occurs, the UPDATE run will {erminate.

6-21
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The following files are used by UPDATE in processing:

P

o

-+ '¥ile Name » © &+ -Functions . i+ ¢ Comments A
{71 'CMPSCR' - ‘Serateh file! During library - Binary file. -Rewound prior to
" creation, it holds entire and after updating. Not used
o -+ pymbelic source. ‘During - if'full aesembly mode is
Fuoam st o porpection Tuns,ittholds ¢ ¢ selected although it is addreased
programs as they areup~- =~ by UPDATE.

dated. CMPSCR is used
also to copy decks to be
written to COMPILE file.
{To avoid digk conflicts,
“%i . {ape assignmentis often
- -‘desirablé if large volume
files are involved.)

.. COMDKS Used internally by UPDATE ( Mustbe mass storage files.
{ Files are evicted before and
- after the updating operaticn.

- FTEXT- Used internally by UPDATE

" Files mentioned in ADDFILE, READ, REWIND and SKIP operations are
-1eft as defined by the latest directive encountered on the input stream.

60189400 Rev. 1
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6.8 S
UPDATE CARD
DECK EXAMPLES

O

‘60189400 Rev: ¥

1. To get up an UPDATE program library containing two normal decks

and two eormmon decks:

{end-of -file)

Ao

A
/“CDMDEGKDI

7 ;
g (end-of-record)

UPDATE(N)
/REQUEST, NEWPL:
JOB.

623




6-24

isiv R

a5

doname appears on a *COMPILE
eard since dname not referenced
by preceding corrections.

/7COMPILE diaie
INSERT.
/.*IDENT.?‘.' :

Lt
a

R /ggmi':;&ssa:commw)

- fn specifies
program
library created
el in a prior Tun.

i
B it
PR

60189400 Rev. ¥

T

™y




Nt

60189400 Rev. F

Corrections; -<-

S 3. ' Run to generate a new program library with corrections:

‘ /*DELETE -

. /*INSEBT

N /*IDEI:TT

L o=]

RO /UPDATE(P#ﬁl, N=fnZ2)

REQUEST, In2.,

' /REQUEST,‘fnl.

JOB.

P e DT

6~25
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-' 4, .- Example-of Q-option.use.., UPDATE temporarily places the data from
decks on file COMPILE (may be otherwise specified) and terminates.
COMPASS picks up data from COMPILE file and assembles it.

o i e -

6
. Must name all decks Y g
modified by the ~
i ~ corrections *COMPILE
TR g /*DELBTE
~ “Corregtiods - /FINSERT~
o ' ‘;"7%13)1315;’1‘ i
8 #
e /COMPASS {I“GOMPILE) ]
/UPDATE(Q P—fnl) o
~/BEQUEST,Tal w7 T
JOB

60189400 Rav. F
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5. . To construct & new program library from the old program and add a
new routine, a new common deck, and a new SYSTEXT deck by calling

UPDATE.
6
7
8
8
7
8
9
n : Il
Text cards for routine FFF Vs
. A
. *DECK FFF |
_ /*I_NSEBT GGG nnn
i New routine FFF ———f{. /AIDENT, I‘I‘I‘ _ :
| T |
: Te.xt cards for-deck DDI} —_— W
. Name card required for < . DDD
. EDITLIB-text cards i'or _ /*WEOR
. system text '
: /*D]:CK DDD-
Add DDD after deck

tEEE aard nnn *INSEBT,EEE.nnu
DDD i5 new _. *IDENT, DDD

gystem text A4

/*{COMDECK;AAA
/*INSERT,BBB.'ﬁnn T

A
9

/ UPDATE(N, C=0)
/ REQUEST, NEWPL.
.__./REQUEST OLDPL.
/JOB. ' ’

60189400 Rev. I

Text cards for commaon
deck AAA

Add AAA after deck
BBB, card nnn

[ —————— COMDECK AAA is to

be added I
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(Card still his identifier /,., CALL, COMDEL

: (New deck namé for
_ELRENO)' = ¢ \7’*133361( NELRENO

= ‘COMDKL} ™

. 6 To insert a common deck (COMDK1) at the beginning of a new program

library:. The comimon'deck must bé at the beginning of the new program
library since the first deck (ELRENO) on the old library will call for
the common deck to be inserted, and common decks must precede the
*CALL for the deck.

¢

ELRENO;10) .

¥*INSERT, ELRENO. 10

R R

(Contents of _ L J.(

e *COMDECK COMDKL
/*DELETE: ELREND T B (delete *DECK
- - ete N
B /*IDEN’I‘ ADDCDL = B ELRENO card)
7
'8 - |
9 B
UPDATE(N = o)
_ EQUBST NEWPL MT
/ EQUEST OLDPL,MT. ;
TOB. - :
4

60183400 Rev, 1
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Simplified example for generating a program library by calling

UPDATE:

Contents of file Al:

*DECK, SET1
~ PROGRAM ZIP
. €© A DO-NOTHING JOB
~ Ep
*DECK, SET2
'SUBROUTINE JIM
A =B - SIN(C)
. *COMDECK, CSET .
© COMMON A,B,C-
s/7/8/¢ ...

For the UPDATE task:

Lo~I; |,

/TPDATE (=AL,5

/ REQUEST, NEWPL.

REQUEST, Al

JOB. !

The contents of fﬂé COMPILE w.-illncontain:

_decks . SET1  SET2

which contain:
: PROGRAM ZIP SET1 - 00002
. C A DO-NOTHING JOB SET1 00003
- END SET1 00004
SUBROUTINE JIM SET2 00002
A=B-8IN(C) SET2 00003
END SET2 00004
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"~ To alter the program::

WA -Jh

FORTRAN statements

Sk

PR

('* CALL, CSET

/FINSERT, SE12.2

CALL JIM
+C=3.1418
B=1.0

/FCALL, CSET

/FDELETE, SETL.5

/*IBENT, ADD1

Results in decks SET1 an

PROGRAM ZIP

COMMON A, B;C
=1.0

0=3.1419

CALYL, JIM

'END T
SUBROUTINE JIM -

COMMON A, B, C

i

S RND

SET1
"CSET
ADDI1

ADDI: v

ADD1

CSET

. SET2.
‘SETZ ¢

d SET2 on the COMPILE file; contents are:

SETL
SET2:

00002
00002
00002
00003 -
00004
00004
00002
00002
00003
00004

| o}~ OLDPL =
tape generated
by previocus run.

60188400 Rev.. F,
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6.9

UPDATE MESSAGES lListing Messages

60189400 Rev. I

***+ABOVE CARD ILLEGAL DURING CREATION RUN

: ***ADDFILE FIBST CARD MUST BE *DECK OR *COMDECK BUT WAS:
4 .***ADDFILE INVALEDFROM *READ FILE
_ ***ADDFILE INVALT_D WITH Q—-OPTION
'***CARD LENGTH ERROR ON OLD PROGRAM LIBRARY
- .***CARD NUM ZERG OR INVAL'[D CHAR IN NUM FIELD

*++CONTROL CARD INVALID OR MISSING
+++DECK NAMES SEPARATED BY PERIOD IN WRONG ORDER
+*+*DUPLICATE DECK NAME
*%+DUPLICATE IDENT NAME
++*+ERROR______DECK DOES NOT EXIST

e

*k ERRORS IN INPUT: NEWPL, COMPILE, SOURCE SUPPRESSED

**+FILE NAME LONGER THAN 7 CHARACTERS
#*:DENT____ UNKNOWN

*xx[DENTIFIER LONGER THAN 7 CHARACTERS
*++IDENTIFIERS SEPARATED BY PERIOD IN WRONG ORDER
*++*INVALID NUMERIC FIELD

*++NO DECK NAME

*+xNO SUCH COMMON DECK

*+*NO'T ALL MODS WERE PROCESSED

*++NULL ADDFILE

***0ON THE ABCVE CARD THE FIRST LIMIT EXCEEDS TERMINAL
IIMIT

***QR A REFERENCE IS MADE TO DECK NOT MENTIONED ON
COMPILE CARD (This line appears only if the Q option is in effect)

*+*PREMATURE END OF RECORD ON OLD PROGRAM LIBRARY
*FRESERVED FILE NAME

*+**+*THESE MAY BE MODS T0O DECKS NOT MENTIONED ON COMPILE
CARD OR AN INCOMPLETE ADDFILE

***UNKNOWN IDENTIFIER

6-31
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Display and Daylile Messages

CORE OVERFLOW
' DECK s’fnﬁémﬁ“CHAﬁGEﬁ -
: FILE NAME ‘ON UPDATE GARD GR 7 CHAR UPDATE ABORTED
II\IPROPER UPBATE PABAMETER UPDATE ABORTED
ONE OR MORE OVERLA?PEEG CORRECTIONS
SK[PPING (appears durmg Qamode sklp, daes not appear in Dayfile)
' UPDATING deckuame (does fof appear in Dayﬂle)
UPDATE ERRDRS JOB ABORTED -
UPDATING FINISHED ~ *
____ ERRORS IN UPDATE INPUT

3
H ¥ &
Pt f5
iy
¥
b o
£
e *
¢ H o
; .1
Lt
. "
¢ !
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EDITSYM 7

71
PROGRAM
LIBRARY
‘FORMAT

60189400 Rev. C

The EDITSYM program enables the user to organize symbolic information
into program‘libraries and to make symbolic corrections or alterations to
existing program libraries. Data in a program library may be source
cards for a compiler or assembler run, data cards, line images for a
document, or any other ‘symbolic information desired. Once the symbolic
material has been put into the program library format, EDITSYM provides
a two-level editing capability.

Primary edit operations result in permanent alterations to the program
library; secondary edit operations allow the user to keep track of changes.
All primary level editing opefations result in physical rearrangement of
the program library and resequencing of the primary sequence numbers.
Secondary level operations do not result in resequencing; they do not alter

‘the arrangenient of cidrds with primary sequence numbers. Primary and
secondary levels are associated with two sets of decimal sequence numbers.

Primary seguence numbers are decimal integers 1-n. Secondary sequence
numbers are decimal numbers in the form j.k where j is the primary se-

' guence number of the preceding ‘card and kis a secondary sequence number.

For example, in a program library containing a deck of cards numbered

one to five, a primary level edit operation would be used to delete card
three. The new file would not contain card three, and the sequence numbers
would be changed Lo ope through four. I, however, a secondary level edit
is performed to delete card three, the card image would still exist on the :

- new file but it would be marked as cancelled. Similarly, new cards added

in a primary edit woild be inserted where Tequested ‘and given appropriate
primary sequence numbers. I new cards were added in a secondary edit,

- for instance, after card three; they would be assigned the numbers, 3.1, 3.2,

3.3, etc., and the primary numbers would remain as they were.

A program library may consist of two sections: common and text, bt it
need not contain:both. "Each section may contain.one or more logieal records.
In both sections the first two words of a logical record, the prefix, contain
deck name identification information. The format of the prefix is as follows:

7-1




700

COMMON DECKS

7.1.2

TEXT, DECKS - ... -

Poenbon .
S

7-2

Hbrary is requested

- section, | .o e

s «_W&rd,l i e . Tl BB - L T TROARE £ LT F PEEE TEEE ¥ Y 0 e 4. g FEERT T g
b 54 47 35 11 0
78 0 1 0 N

V-N* ; 2-dig1t dxsplay smde number
= 02 cammun sectinn ' '

. —~03 textsections ’

ORI RS RN

Word 2 of eommon and text aections
89" S B 0
o ' ' 'rdeg(g:}g pai_}ge Lt . “, 00 fdition number
‘The d‘ec;k'na;ne m'é.y ubt 'exéééé'-éevén eharéctei‘é. ’fﬁe edition number is a i

display coded integer which is increased hy one each time a new program

;4 program libra.ry contams the common decks, Each

,.common déck c.ailsists of . one logical record with a two-word prefix. The

remainder of the record contains the packed images of the deck. The last
card image dis *END. If there are no:common decks; there is no common

ER PN

.- “I'he second section of a . program library:contains anarbitrary numh_ér?pjztg;t
.decks ;. Each consists.of one logical record identical.in format to a common
i section.record, except that in the first prefix word N is equal to or greater

60189400 Rev. C




e

7.1.3
COMPRESSED
DECK FORM

7.2

COMPILE OUTPUT N

O

'é‘mﬂ

60189400 Rev. C

Both common and text decks exist in the program library in compressed form
with blank characters removed. Blanks are replaced by the character 55
followed by a 6-bit count., Thus, the character pair 5500 represents one
blank, 5501 represents two blanks, etc.” If more than 64 blanks are ‘tobe -

. ,represented, two character pairs are needed. 55775502 as a consecutive

character string represents 67 blanks. The end of a card is recorded by a
00 character followed by a 00, 01, or 02 depending upon the editing status
of the card.
00 indicates card to be used.
=01 indicates card logically deleted by, secondary editing.
; 02 indicates card added by secondary editing.

The mam function'of” EDITSYM is to produce, from selected portions of a
program library, a fﬂe of information in a format that can be processed by

'FORTR.AN COMPASS, or other processor. When a compile file is re-

quested the proeedure is as follows:

"Card marked as cancelled by secondary editing is
* not written on the compile file,

EDITSYM contrel eards are not written on the compile
- file, with one exception. Control card *CALL,dn, when
- encountered within the text of a deck on the program
library, is retained as a comment eard. The common
deck named dn is found and written immediately after
_the *CALL card.

' Text decks are written into the compile file as a single
logical record until or unless a *WEOR card appears in
_the EDITSYM control card deck. Cards are represented
by 90 display code characters, terminated by a zero byte
' (end-of-line), as follows:
* Columns
1-72 Supplied on the source
 73-79 Deck name
80-84 . ‘Primary sequence number
85 .. Period for a secondary text card

B6-90 BSecondary sequence number
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7.3

CONTROL CARDS

7.3.1

EDITSYM .-
CALL CARD

7-4

M

Parameters may appear in any order.

Tput © el i

Compile

abgent
I g i1yt

INPUT

1=lfn
INPUT=lin

- - absent
COMPILE

SJe=0.

' COMPILE=0 '

* absent
N 4
LLULISTAL v
i LIST it
.: 1;2’0 P 4

C=lin

- LIST=0-

New Program Library

absent
. OPL=0,

. . L=in .
LISTwan::_

oPL
OPL=ifn

- absent

. NPL=0

- NPLAfn

dPL=Dld prdgram library, NPLqmw program library)

+:gorrections on INPUT

corrections on INPUT
" corrections on INPUT

corrections on 1fn

corrections on ifn

no compﬂe output
compile ‘output on COMPILE
no compile output
no cumplle output

. 3 .. compile output on lfn
: ‘_COMPILE—Ifn compile output on lfn

" - no list
:+1ist on OUTPUT

list on OUTPUT
st on OUTPUT
no list

“ no list
. list on Un
. list on lin

no old program library
.. noold program library
" old program library on OPL

. 0ld program library on in

no new program library
1o new program library
new program library on NPL

+ new program library on ifn
* (NPL is unlabeled, if written on tape).

60189400, Rev.. C
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7.3.2
NEW DECKS

733

DECK SEQUENCE

CONTROI.

H

60189400 Rev. C

The following cards control the addition and deletion of entire decks and local

" ‘correctionswithin decks. All control cards Teferencing common decks must

precede any control cards referencing text decks. This is necessary because
all of common must exist in its final form before any text processing is done
to insure correct processingof common references within text decks.

. New decks may be introduced by placing

*COMDECK, dn
or

' *DECK dn n

 lin fronit of the deck, and

*END
at the end of the deck.

The deck name to appear in the prefix is dn. All cards introduced in this way
are considered'_pi*i’maii'y, cards and are given a 00 editing status terminator.

' *COMDECK card specifies the introduction of a common deck.

If common decks are to be introduced, *COMDECK eards must precede any
control cards which introduce or reference text decks.

*DECK identifies the subsequent cards as a deck belonging to the text
section of the new program library.

Tke n parameter specifies the value of N to be used in the prefix. n may
be 3 to 99; the value 3 is assumed if n is absent. Values 4-99 may be used
as special flags for other routines which process program libraries.

' *COPY,dn,,dn,

When this card is encountered, EDITSYM copieé the entire text decks from
the old program library to the new one and/or to thd compile file. Copying
begins at deckname dn; and continues up to and including the deck name dn

If dn2 is absent, only dnl is copied. If dnl is * copying begins at the 2

T-5
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EDIT CONTRO!.

7-6

-, present position and continues ‘through dng. X dng is * copying begins at dny

and contmues through the end of the program library

a‘*WEOR

ST R

The WEOR card éﬁuses EDITSYM to terminate the logical record being
written on the compile file,

*CATALOG, Ifn - .
Common and text deck names from the program iibi‘ary, lin, are listed on
OUTPUT.

*COMPILE, lin

A compile file will be written on lin.. A *COMPILE card overrides the
compile parameter on the EDITSYM call card; the *COMPILE card applies
only to the deck specified on the following . *EDIT, *DECK, or *COPY card.
Once a *COMPILE card has been encountered compile files for any re-
maining text decks must be requested by a *COMPILE card.

kkkkk

' ;'The user ca.u make correctmns to 8. progra.m hbra,ry deck with edit control

cards. imary and secondary numbers specify cards in the deck to be
altered or after which new cards are o be entered. Sequence numbers are
not contiguous from one program library deck to another; therefore, the
name: of the deck must also be specified. '

¥EDIT, dn

dn is the name of the deck to be edited This card must terminate the get
of edit contral cards which modify the deck dn.

 Primary Level Edit Control

*INSERT,n

Corrections are inserted following card n. The corrections terminate
with the EDIT control card. All text introduced is considered pmma.ry text
and thus will cause resequencing if & new program library is requested.’

n must he an integer

60189400 Rev. C
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*DELETE,m,n

v
JHey s

Cards m through n, inclusive, are deleted. If n is omitted, only card m is
deleted. Source cards may follow the *DELETE control card and are in-
serted following the last deleted card, The cards deleted are removed from
the new program library. Any cards inserted are primary corrections.

n and m must be integers. <

*RESTORE,m,n

This card restores to its original state a portion (lil through n inclusive) of
a deck altered by secondary editing. All primary text cards cancelled as
a result of a secondary editing operation (all cards with a 01 editing status
terminator), are restored as normal primary text cards. All added

-+ secondary text cards appearing within this range are removed.

Secondary Level Edit Control

*CANCEL,m,n

Either m or n may be of form j.k where j is a primary number, and k is

. a secondary sequence number. This card will cause cancellation of all

cards from m to n inclusive. Primary cards are not removed; they are
marked as cancelled; however, secondary cards are removed. Source
cards may follow the *CANCEL control card and are inserted following the

last cancelled card. The insertions are marked as secondary text. Cancel-

lation does not cause resequencing of the primary cards when a new program
library is requested. .

*ADD,n

n may be of the form j.k as defined above. The ensuing cards are inserted

. - as secondary text. Addition does not resequence primary cards when a
Jhew progran library is requested.




7.4

EDITSYM
EXAMPLES

-7

“*COMDECK, 'MA
. N R

., Create a program library. ..

PRI

s 0

“  REQUEST NPL.

REWIND (NPL)
EDITSYM (NPL, L)

By o

e

*END
*COMDECK, DIMENS

*END
*DECK, PROGA

+

" *END

*DECK, PROGB - ©

*DECK, FTNPROG

*END

*END

*DECK, FTNSUBR = . °

e

H

E;ﬁacm definitions

" dimension statements

‘COMPASS subprogram

‘containing *CALL, MACROS

: " COMPASS subprogram

‘containing *CALL, MACROS

FORTRAN program con-
taining *CALY.,, DIMENS

FORTRAN subroutine

" ‘containing *CALL, DIMENS

60189400 Rev. C

e

#0
%




Modify and assemble PROGB from the program library created in the
preceding example. : ‘

-
-

REQUEST OPL.

REWIND (OPL)

EDITSYM (OPL, C)

COMPASS (I=COMPILE , B=PUNCHB)

78
9

*INSERT, 300

*DELETE, 2,3

*EDIT, PROGB

Ty

9

[=r BEC L

Modify and assemble/compile the program library in the preceding examples;
also add two decks and create a new program library, Catalogue the new
program library.

-
.

REQUEST, OPL,
REQUEST, NPL.
REWIND, NPL,
REWIND, OPL.
EDITSYM (NPL, OPL)
COMPASS (I=ASSEM)
RUN(S, , ,COMPL)

ay s

8
9

*COMPILE, COMPL
Correction deck

60189400 Rev. C < 7-9
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*EDIT, FITNPROG, ...
*COMPILE, COMPL

‘Correction deck
*EDIT, FTNSUBR
*COMPILE, ASSEM

Correction deck
*EDIT, PROGA
*COMPILE, ASSEM

Correction deck.
*EDIT, PROGB
*DECK, PROGC

© Source deck
*END
*DECK, PROGD

Source deck
*END
*CATALOG, NPL
T

89
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CHECKPOINT/RESTART 8

8.1

CHECKPOINT
REQUEST

60185400 Rev. K

CHECKPOINT/RESTART is a system facility which eaptures the total
environment of a job on magnetic tape so that the job may be restarted from
the same point in:processing. Toial environment includes local files asso-~
ciated with the confrol point of the ]ob For mass storage files (drum or
d18k), the comp]ete file is captured a8 well ag the relative position within

~that file. For magnetic tape files, only the relative position on the tape is

captured, =o the tape may be properly re-positioned during restart.
Checkpoint/Restart cannot handle: -

Respond jobs
Rolled-out jobs
Ra_ndom files
Common files

Multi-file reels.

When a programmer takes a checkpoinf dump during job execution a file is

" written’ containing all information needed to restart the job at that point. In

the event of machine malfunction, operator error, or program error, the
job can be restarted from the last checkpoint rather tha.n the beginning of
the job.

- A checkpoint dump may be requested by a- CKP control card in the job stream,
" ‘an executing program, or by a console message entered by the operator.

‘An executing program would request CHECKPOINT at logical points within
its execution such as end-of-file, x logical records processed, x seconds
of elapsed time, etc. CHECKPOINT requests may be issued more than

. .once.. CHECKPOQOINT is requested ag follows:




" CHECKPT param, sp.
59 41 39 3 29 28 17

0
RJ cpC
param
' T b it
ST ap zeroindlcates all mass atorage ﬂles are to be processed
.o  8p= nonzem inﬂicates a ]imited set of files N 1
T - pa.ra.m Address of apara.meter st wlthin user's relocatable code:
i L +  formatdfollows; I ;
59 17 11 Y

0000

n defines number of terme in the list (number of Ifn entries);
maximum value is 4210.

lfn; name of the i-th user mass storage file in list.
i ﬂa.g indicatlng speciﬁc manner in which lfn, is to be processed.

.4

IR ' The low orden 12 bjta of‘the ﬂret word in the list muet be zero during each
- ,call to CHECKPOINT. The user should clear theae bits before each CHECK¥PT

. ‘ l request becauge prened_ing checkpoint calls will have set them to a non-zero
value. it
For a general call to CHECKPOINT using the macro call, the sp field will he
Zero '

.y D wt o . If n =0, all:mass storage files assigned to the control point including
i P al e s - INPUT, QUTPUT, PUNCH, PUNCHB, and LGO will be copied io the
S mCHECKPOINT dump tape 1n the manner determined by the last code/

o Sl e . status (f flags). ot

i

S
'

CIf o ?E 0, all mass stora.ge files named in the 1fn list will be copied to the
CHEC}CPOINT ditmp-tape in the manner determined by the f flags, except
for system mass storage files which are copled aa determined by the last
operation performed on each flle,
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The f flags can have only the following values:

If f = 0, the mass storage file is copied from beginning of information to
- its present position at checkpoint time; and only that portion will be
" i available at reatart time. The file is positioned at the latter point.

If f = 1, the mass storage file is copied from the present position at
checkpoint time to end of information; and only that portion will be
available at restart time. The file is positioned at the former point.

Iff=2or3, the mass storage file is copied as determined by the last
operation on that file. " Generally, these values of f are used when the
value uf Sp is non-zero.

1t the value of the sp field is non-zero in the ‘macro call, only the Hn's

supplied by the user in the param list plus’ system files will be processed,
Processing is determined by the f _flag settings_,_., _

When the manner of copying a mass storage file is to be determined from
the last operation on the file, CHECKPOINT derives f-values from the last
code/status as follows:

f = ¢ if code/status ends in 4, 5, 6, or 7.
£=0if code/stdﬁis ends in 0, 1, 2 "or 3 and end-of-information bit is set.

f=1if code/status ends in 0, 1, 2, or 3 and end-of-information bit is
not set, ¢ : :

“This generally causes the entire mass storage file to'be copied for write

operations, read operations resulting in end-of-information status, and rewind

operations (excluding some OPEN functions).

Examples:
For COMPASS users:
CHECKPT PARAM

PARAM DATA 0
All massg storage files would be CHECKPOINT processed (sp=0, n=0}.

All operator or CKP control card requests are processed in the same
manner as this example.

8-3




For FORTRAN (RUN) users:

DATA {variable=0}

P R : '01.',; . ~wariable=0
» CALL CHEKPTR (variable): . CALL CHEKPTR (variable)

For FORTRAN Extended users:

DATA (viriable=0) '
e ¥ variable=0
. CALL CHEKPIX (variable) =~  CALL CHEKPTX (variable)

For the above examples checlépoint precéss:in'g‘ is performed for all mass
storage files as described above for sp=0, n=0. Selected files may be pro-~

o cessed Jf the pattern shown in the fo}lcwmg example 15 followed.

DIMENSION KPARAM (4)‘
KPARAM(1)=30000B ,

.. KPARAM(2)=5LTAPEL.OR. 100@013

KPARAM(3)=6LTAPE23. OR.10000B
KPARAM(4)=5LTAPE3
_CALL Q}IEKRTR(K?W, 1) or CALL CHEKPTX(KPARAM, 1)

CHECKPOINT requests from overlay programs

“The user; should rewind:the: overlay files pmor to requeatmg CHECKPOINT if
" they are-on mass: storage.

FOR'I‘RAN nverlay pmgrams should declare the mass storage overlay files
io be TAPEnR files and use REWINDn before CALL CHECKPTR (variable) or
CALL CHEKPTX (variabie).

60189400 Rev. I
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Example for FORTRAN (RUN) users:

OVERLAY(TAPES,0,0) .
PROGRAM MAIN(..., TAPEY)
DATA (FILE=5LTAPE9)

CALL OVERLAY(FILE, 1,0)

'END

"OVERLAY(TAPES,1,0)
PROGRAM OVERL
DATA PARAM/{JB/

_ CALL CHEKPTR(PARAM) |

- 2

END

' CHECKPOINT requests from COBOL and SORT/MERGE _

:Refer to the COBOL and SORT/MERGE manuals for CHE CKPOINT/

RESTART descmptmn.

CHECK POINT dump tape

50189400 Rev 1

¥

- With a REQUEST cqnt;rol card fhe'user_.m,fiy specﬁy an unlabeled tape

with checkpoint disposition on which the checkpoint'dumps are to be written.
This REQUEST should be the first control card of the job. If no such

tape is supplied, CHECKPOINT will define an unlabeled tape with the

name CCCCCCC as a local file the first time, CHECKPOINT is requested
including operator initiated checkpoints. In any event, only one check-

.+ point r.Iump tape should be defined. for-the. j()b.

SR

CHECKPO]N T/RESTART defmes t.he followmg flles for its use:

-

CCCGGCC _
CCCCCCI
CCCCCCM

The user should refrain from using these file names.

o
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RESTART

REQUEST The RESTART control card directs a 30’0 to be restarted {rom its checkpoint
tape. This card has ﬁve posmb}e formats

i

Qs

RESTART,name,#, RESTART name. RESTART,

‘i §

RESTART,# name. ~ RESTART,#.

name Name of checkpoint file as deﬁned at checkpoint time. If the name

expression is om1tted the file name CCCCCC is assigned as a
default value. - :

# Number (decimal) of checkpoinf to be restarted. If the expression
is omitted, a default value of 1 ig‘aesigned by RESTART. I the

number is greater thin the number ‘of the last checkpoint taken, the

restart attempt will be terminated.

After locating the proper checkpoint dump on the checkpoint tape, the restart
program requests-all tape files which were defined at checkpoint time, and
L reposﬂ:.ons these files, The restatt program also re-establishes all mass

~ storage files from the cupws appearmg on the checkpoint tape, restores the
s T igentral ' processor program and restarts the user s job,
The restart job should not coniain any REQUEST control cards; RESTART
requests all necessary fiies intemzﬂly.

T S A

i Permanent files are not cop1ed to the checkpoint tape. However, if any per-
il ot manentifiles are attached to'the control point when CHECKPOINT is called,
TR - B :. 's:sr their Ioca}. fﬂe nEmes’ wﬂl ‘he hsted An’ the job dayfile with a message,
S nghe dser should! dattach all ﬂlese perma.nent ﬁles to the control point, and
' ' posﬂ:mn them before callmg RESTART; TR

FRIL T 4 B sl

Any ECS user area attached to'the control point wﬂl be copied in its entirety
_ to the checkpomt tape. At restart time, it will be recopied to EC8 from the
nit el o ghdekpolt-tape? Ofifthe job'éard for the restart job, the user must request
at least as much ECS as was attached fo the original checkpointied job. If
reconfiguration resulis in msufficient ECS ava.ﬂable to the user, restart is
not possible.

UNRESTARTABI.E
CHECKPOINT DUMPS A checkpoint dump may not be restartable in the following cases:

A tape file necessary for restarting the program was overwritten after
the checkpoint dump was taken.

A machine error propagated bad results but did not canse abnormal
termination until after another checkpoint dump,

86 601894060 Rev, K
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SYSTEM/OPERATOR COMMUNICATION 9

1
DISPLAY
CODES

9.1.1
DSD

60189400 Rév, I

SCOPE communidates with the operator through two or more console display;

. sereens and'a keyboard, -The'major display programs are the System Displa;

(controlled by the program DSD), and the Control Point Job Display (con-
trolled by the program DIS).

The system indicates the status of operations on the console sereens. The
pperator may introduce jobs, change job priorities, and examine selected
portions of memory via the keyboard. Data entered from the console is also
dlsplayed A permanent record of atl system/console communication is
retained by the system ina dayt'ﬂe w}nch may be prmted at operator request.

The display console is normally conirolled by the system display package

'DSD, which permanently resides in peripheral procéssor 9. DSD maintains - _
a current display of the system ‘status and processes keyboard entries from

the operator. At the congsole keyboard, the operator may assign equipment,
exorcige control over execution and job scheduling, initiate utility programs,
select displays, ete. '

The screens may be assigned to any combination of two displays:

Name Display

System or control point dayfile
Job status (for all control points)
Data storage

Data storage

Equipment status

File name table

Progra.m- storage

Input/output queues

Unprocessed control cards

JANUS control point status

L It == B 0 B B I v I & T -
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Y

Name Display
K 7 Control point area or system table addresses
Central programmable
PP communications area
Reserved for PP debugging display; available from VIM
_ Gperator messages R

‘Command-format. syntax dlctionary

N.K O Z B

oo

':“D1sp1ay dmtmnary

Lo

o =DIS sumlar to DSD displays informat].on relevant to a single job assigned to
8, control point Under DIS the B display shows the exchange jump area of a
“job, Central memory addresses relative to a Job‘s reference addresses are

used for data and program display. DIS can be brought fo a control point o
monitor the progress of & job, or it can be brought to an empty control point
to initiate utilily routines, change priorities and suspend job execution.

e 4 I i
_ For a compIete descripuon of DSD and DIS thexr displays keyboard cam= L

-mands and error messages see the SCOPE Operator 8 Cuide.
(.
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UTILITY PROGRAMS . 10
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~ The SCOPE library containg a set of PP and CP utility programs which ean

be called by control cards or by keyboard entries,

Card—to-—tape tape—-to—atape tape-to-print, card-to-ceniral storage, and .
ceniral storage-—to—punch operations as well as genéral file manipulation are
possible. Utility operations can be performed with named files, each of
which designates a specific peripheral device, such as a card reader, tape
unit, printer, card punch or mass storage unit.

Before the first reference to any named file, an equipment should be assigned
to it by the operator with the ASSIGN statement or by the programmer with
the REQUEST statement; otherwise, the system assigns the file to a mass .
storage unit. All files, except mass-storage, specify a unique peripheral ™
equipment and all references to a specific equipment are made through the
file name.

Utility jobs conform to the normal deck structure. The job deck contains the
following cards: '

" Job card .. first control card |
| Request.cards .- equipment . asmgnment
Program cards - data operahons
; 6/7/8/9 : end of job

The 3ob card mcludes name, priorlty, tlme limit a.nd field lengths, If only
utility programs are to be executed, a short field may be specified. In all
copy operations, the central memory buffer is automatically sef up to use the
entire field length of the job. Some operations between high speed devices

"~ may be accelerated with a larger field length.

The operator should be requested to assign equipment to all necessary files
which do not reside on the mass storage. Tapes can be rewound and posi-

" tioned upon reqiest. Each utility program is called by specifying its name

starting in column 1. Parameters for execution of the program appear in

_ parentheses after the name.

Example:

To print the third and fourth coded files from 2 tape:
TAPEPRT, T620, CM1000,P6. (Job Cardy '

10-1




'EO'I
COPY RGUTINES

-~ Agsign-unique-file name MAGTAPE with-a- REQUEST control card-to'a tape =

i

unit:
REQUEST,MAGTAPE,MT, Operator would assign specific tape unit.
REWIND(MAGTAPE) Rewinds tape unit to be sure of position.
*+ COPYCF(MAGTAPE XX,2). - - : Skips tapé to beginning of third file by
e e : </ copying first two files to an unnsed
dummy fﬁe XX

GOFYCF(MAGTAPE OU'I’PU" 2) Ci:)ples the two ceded files to the output
" file. OUTPUT is' automatically printed

L : ":,_atendofwb
6/7/8/9 o - 7 End-of-file tard completes the job.
Pt s AR s
v COPY TO: END=-QF-INFORMATION
T T L R T S SRR P
‘ ( COPY(file 1,file 2). ;
3

10-2

The named file 1 is copied onto file 2 until a double end-of-file or end~of-
information is detected on file 1, Both files are then backspaced over the
last file mark, I parameters are omitted, INPUT, OUTPUT are assumed.,
CoPY wﬂlégot_:_qpezza;e on S or L tapes, or on labeled tapes.

This routine may be used to copy a tape:even if the numhber of files on the tape
is not known., A sample deck structure would be as follows:

6
Bopge /COPY(TAPE 1, TAPE 2)
219 /REWIND (TAPE 2

" /HEQUEST TAPE 2, MT.
BEWIN’D(TAPE 1}

/J0B, P17, 7100, cmsoqo.

60189400 Rev, K
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: MULTI*PURPOSE COPY .. .

The system hbrary mulh—purpose copy routme is.a CP routine with entry
points COPYCR, COPYCF, COPYBR, COPYBF, If the number of records
or files is.unknown or not readily detgrmined,-an exceedingly large parame-
ter may be specified. When the copy is completed a message informs the

user of the file/record count; The following parameter information is perti-

nent for the four copy control cards that follow;

. file 1 and file 2 name the input and: output files.: Informatlon is copied
~from file.1 onto file 2, ‘Ifthese files are not specified by name, INPUT
and OUTPUT are assunded.

n is a decimal number indicating how many files or records are to be
copled It' n is omitted only one fﬂe or record 13 assumed.

-‘L md:cates that the fu‘st record on the input file contams label information

that'is*to be copied onto the output file header label, When the L parameter
is used, file 1, file 2, and n are also required. '

COPY BINARY FILE -

' . COPYBF(filel,file2,n,L)

COPY CODED FILE
COPYCF(filel,file2,n, L)

' COPY BINARY RECORD

COPYBR(file1, file2,n, L)

COPY CODED RECORD
COPYCR(filel,file2;n,L)

The first two routines terminate when the specified number of filee are read,

* or when an end-of-information is encountered.

The latier two routines terminate when the specified number of records are
read or when a file mark is encountered, For example, if the card specifies
100 records but the file coniaing enly 50 records, the copy operation termi-
nates after 50 records,

. General Comments pertaini.ng to COPYBF,COPYCF,COPYBR,COPYCR

o Error recovery is handled by SCOPE- I, after a number of re-trys, a

panty error persists. (a PARITY ERROR megsage appears on the congole

.display), the copy should be abandoned by the opemtor due to the mdetermmate

state of the data,

10-3




When an end-of-reel is detected,-the'next reel is cbtained, label checking/
~writing is performed if the tape is la})eled and the functmn continues
; 'normally on’ the next reel L
¥ an-end-of-file is enccuntered on the mput file befure the record count is
. éxhausted, the eopy: operation will cease (but not abort) at that point. A
" message’is enteredin the. dayflle. An EQF is wmtten on file2 and backspaced
over and file'is left opeh. ;

-« 1f:an end-of-information:is encountered on the input file before the record/
tiios file count is exhausted ! the.copy operation will:cease (but not sbort) at that
point. A message is entered in the dayfile;'an EOF is written on file 2; both
files are cloged.

i : 44 i [F R AR 1Y i iy ’ ;;:: ’ : s .

The copy routines open the files specified on the copy control card. At the
¢+ .oove. o+ 0 conclusionsof the copy operation, only those files .on which EOI has been
it -4 encountered-are closed.: The REDUCE card should-not be used with these

copy routines. -« - . i

Although not primarily implemented forsthat purpose, the copy routine is
capable of limited format conversion, The following malrix shows format
conversion copies that ¢an ‘be handled' successful}y

29t

| QUTPUT

scopE - XV Mg L
Bin-Yesg 7| < 5 ,
SCOPE Yes |, -7 BCD ., Yes 1 Yes
T Yes 2 o
& Bin Yes . .., |Bin )
B X BCD | ° Yes 3 ??? ; Yes
8 Yes 2 e BCD Yes
Bin Yes Bin Yes
jﬁszl_ ':i BéD ‘ ;ﬁtbr f :“fgs B Yes
o Yes 1|~ Yes 2| 7 ’
Bin Yes Bin Yes
¥ i AL f ’ - ”.Y,e-s' 1 it ﬁYes 2 L8

TR L R R A T U S I S ST T

NOTES:

w15 Conversion-of this type cannot be guaranteed because of possible trunca-
~tion of the input recnrd Maximum record size for S tape output files is
: 512 wurds (5120 cuded characters} Maximum physical record size for
i"cbded SCOPE tams is 1280 characters. If these sizes are exceeded, the
”loutput record is truncated and the’ eopy allowed to proceed after entering
a message into the dayfile, '

10~4 60189400 Rev, I,
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2. Because of potential loss of data significance within the format conver-
sion, the output data cannot be guaranteed; a diagnostic is entered in the
dayfile and the copy allowed {o proceed.

3. BCD records may be up to 136 characters on input and will always be 136
characters on output.

' COPY LABEL CARD FORMAT

( *COPY LAB(LA B=x ; EN=x; RN=x, CD=x, RC=x, MFN=x, PN=x)

If an I parameter is.specified on any copy control card that routine will read
the next record on the input file and that record should contain the *COPYLAB
eard, The LAB parameter is required; all others are optional and will be set
to system default values if omitted {section 3.3).

) | Maximum characters

LAB= ILahel name (written on outi)ut. 17

and used to open input if

labeled)
EN= Edition number 2
RN= . Reel number 4
.CDé é_r:ea_ﬁon date o 5
RC= Retention cycle . 3
MFN= Multi-file name 6
PN= - Position number 3

Columns 1-9 must contain *COPYLAB, or *COPYLAB(

LAB must be the first parameter, cothers are order independent,

All fields are separated by commas.

Blanks are not permitted between fields,

Tmbedded blanks may appear in the LAB field only.

The end delimiter is a period or right parenthesis.

The L parameter must appear on the copy control card if the input or output

file is declared labeled. If the copy of a labeled tape is to retain the existing
input 1abel, the COPYLAB card requires only the label name,

Example: *COPYLAB{LAB=NAME]}.
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 COPY SHIFTED BINARY FILE

P

TP S

( COPYSBF(file 1, file2) . ~ i

A single binary file of coded information is ¢opied from file 1 to file 2, shift-
ing each line one character and adding a- leadmg space. If parametiers are

- omitted, INPUT, OUTPUT are assumed.

This routine is used in formatting a print file where the first character of
gach line is not & control character and is to be printed. The space charac-
ter added wi]l_ result in Bingle line spacing when the file is printed,
Py Ty, . . - . .
Example

7 s

Control cards to prmt a Hoilenth card ﬁle. 'Ihe Hollenth card file read by

" the operator-assigned card reader will be printed on QUTPUT file of job

CARDCPY.
gyg@(ﬁa
6 IR LR TR E W [ . %}ESA
T/ L
° |3 /! COPYSBF(CARDS OI}TPUT}
/ REQUEST CARDS.
/CARDCPY',PI;TlDO;CM3000."‘
f #
ijm
L
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COPYBCD

( COPYECD(filel, file2,n)

This routine copies packed output files to a magnetic tape where each line
image i& a discrete physical record, so the tape may be listed offline,

Default values for the parameters are INPUT, OUTPUT, and 1 respectively.

Allowable control eard formats and the interpretation of each is given below:

COPYBCD. (INPUT,OUTPUT, 1)
COPYBCD{n) (INPUT,OUTPUT,n)
COPYBCD(filel) {filel,OUTPUT, 1)
COPYBCD({filel,n) (filel,OUTPUT,n)
COPYRCD(filel,file2) (filel,file2, 1)

COPYBCD({filel,file2,n)  (filel,file2,n)

Any other format or illegal file names will cause the job to terminate with
the dayfile message CONTROL CARD ERROR.

COPYN

COPYN (p, ,out, in,, in,, ..., in, ()

Logical records from up to ten binary input files {iny-inyg) may be exiracted
and written on an output file (out), Input and output files not defined by
REQUEST cards, are assumed to be mass storage files. Record format is
indicated by py; 2 non-zero value indicates the identification field (ID) of the
logical records is to be omitted from the output file, zero indicates the
records are to be copied verbatim. If records do not contain an ID, they are
copied verbatim.

Text cards associated with the COPYN routine determine the order of the
final tape. A routine may be selected from a composite tape, temporarily
written on a scratch tape and transmitted as input to a translator, assembler,
or programmer routine, eliminating the need for tape manipulation by the
second program, Several tapes may be merged with COPYN to create a
ecomposite COSY or library tape. In its most basic form, COPYN can per-
form a tape copy.

The file names (iny-in; ) reference binary files on tape, mass storage, or

cards. A binary tape file consists of the information contained between load
peint and a2 double end-of-file; the tape file may contain any number of single
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end-of-file marks. A mass storage file ends with one file mark, and a card
deck must be terminated by a record separator (7,8,9 punch in column one).
The output file name may reference mass storage, tape, or card punch, A
file mark for an output tape is written by a WEOF card or it may be copied in
a range of records and counted as a record.

Records to be copied may or may not have an ID prefix control number

(12 bits), number of words in the prefix (12 bits), and the name associated
with the logical record. A record ID format consists of the first seven char-
acters of the {irst word of each logical record. I logical records of the input
file are not prefixed, all record identification cards must use the record
number - the position of the logical record from the current position of the

file.

REWIND, SKIPF, SKIPR, WEOF (write End-Of-File), and record identifica~
tion cards may be used in conjunction with COPYN: these text cards are
read from INPUT and are terminated by a record separator (7, 8, % punch
in column 1). The text cards are free field; they may contain blanks but

‘must include the separafors indicated in each card description.

REWIND

(EE“HND ®)

This card generates a rewind of file p which must be one of the input or
output file names given on the COPYN control card. File p may not be the
system INPUT file. =

SKIPF

( SKIPE (p, +n)

With this card, n file marks on file p may be skipped. File p must be a
tape; requests for other types of files will be ignored. The skip may be
forward (+n)-or backward (-n). There is no indication when SKIPF causes
a tape to go beyond the double end-of-file or when the tape is at load peint,
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SKIFR

(SWR (0, 20)

- "With this card, n records may be skipped on file p.” File p must be a tape;
"¢ .requesis for-other types of files'will be ignored. The skip may be forward

(+n) or backward (-—n)
in'n.

" WEOF

Zero length records and file marks must be included

( WEOF (p)

- This egard writes a file mark on file p; -which must be one of the input or
output file names on the COPYN control card.

RECORD IDENTIFICATION CARD

plspzx Pa

The parameters on this card identify a record or set of records to be

copied from 2 given file.

By ' Record to be copied or the beginning record of a set of records to

be copied. The name associated with the record or a number giving
the position of the record from the current pogition of the file may

be specified.

hame

3k

0 or blank

Jo-s

Last record to be copied in a set of records

logical recards pl through p, are copied.

decimal integer n n logical records are copied, beginning with

p;. Zerc length records and file marks
are counted,

‘p th.rnugh an end—of—ﬁle mark are copied.

Bj through a double end-of-file mark are
copled

p, through a zero length record are copied.

only 1 is copied.

60189400 Rev: I
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D, Input file to be gearched. H » is a name, and Pg is omitted, all
input files declared on the COPYN card are searched until the By
record is found. I it is not located, a diagnostic is issued. IIp;
is a number and p,, i& omified, the last input file referenced is
agsumed, ¥ this is the first text card, the first input file on the
COPYN card is used.

Examples:

SIN, TAN, INPUTA
_ §IN,10,INPUTA

SIN, TAN

SIN, , INPUTA

1, TAN, INPUTA
1,10, INPUTA

1,*,INPUTA

FILE POSITIONING

- Copies all logical records from SIN through TAN

from file INPUTA.

Copies 10 logical records from file INPUTA, from

 SIN through SIN+9.

‘Searches éll.ililput files beginning with current file.

(If this is the first text card, the first input file
named on the COPYN cdrd is used). When SIN is

‘encountered, all kaglcal records from SIN through

TAN are cop1ed

Copies logical record SIN from file INPUTA.

Copies the current logical record through TAN

from file INPUTA.

Copies 10 logical records, beginning with the
current logical record on file INPUTA.,

Copies the current logical record through the first
file mark encountered on file INPUTA.

The files, manipulated during a COPYN operation are left in the position
indieated by the previously executed text card, they are moved only during
a search, If file name (pg) is omitted from the record identification card,
all files on the COPYN card will be searched end-around. The end of a file
is determined by & double end- of-file if tape, or a single end-of-file if mass
storage,. The first input file declared is searched until either pp or the
original position of the file is reached, whereupon a search of the second
input file begins, In this manner, all files remain effectively in the same
position except the file containing p,, which is positioned at py+1.
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The output file is not repositioned after a search so that the COPYN routine

may be re-entered, if desired. Therefore, the programmer is responsible

for any REWD\ID SK{P or WEOF requests referencing the output file that
. may be necessary prior to emtmg the ]Db

Example l- Record ldentlficatwn card: REC, ,INPUTI

Input file INPUT1: |ABLE|BAKER...|REC |SIN | TAN|ZEE %g

. K INPUTl were posmoned at TAN, TAN and ZEE would be examined for

' REC. The dotible enid-of—file woiild cause ABLE to be the next logical
record exa.mmed confﬁmmg until REC is read and copied to the cutput
file., 1NPUT1 ‘would then be positmned at SIN.

o Example 2: . 'Récﬁrd identification card: RECA

L TS RS W ; EE
Input file INPUT, 1 .. ' 49 g1 | ..|z1 |00
'positioned at B1: FF
JInput file INPUT2, A2 |reca | D2 |BG.
Bltmned at 1oadpomt : SRS & FF
Input file INPUTS, |0 | ool og | |ga |B5
positioned at loadpoint o FF

All routines from Bl through Al are cémpared to RECA and INPUTI is
repositioned at Bl. A2 is compared, then RECA is copied io the
output file and INPUTZ2 is positioned at D2. INPUTS3 is not searched.

R TR

Example 3:

Reuord Iﬂeni:lﬁcatmn cards and bmary logical records on INPUT {ile.
z1'1'.}?;!'3,,.'ll‘}'PU'I' o . ‘ .
':JOBl .}'OBS ]':NPUT # 7 P :

R Recux‘d:Separator (7 B 9 p\inch - coluzﬁ‘n 1)

) “
Record Separamr

JOB2 (binary)
Record Separatof
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JOB3 (binary)
Beco;rd Separator

Since there is no end-around search of the INPUT file, REC and
JOB1-JOB3 must directly follow the requesting record identification
cards in the order specified by those cards. An incorrect request for
an INPUT record terminates the job.

ERROR MESSAGES

The text cards are written on the system OUTPUT as they are read and
processed, When an error occurs, the abort flag is set, and a message is
printed (Appendix H) on OUTPUT followed by the card in error. This card
is not processed and an attempt is made to process the next text card. When
the last text card is processed, the abort flag is checked; if it is set, the job
is terminated. Otherwise, control is given to the next control card.

COPYL

COPY Lifile 1,file 2,file 3)

This program allows for selective replacement of one or more routines. File
1 contains the old set of decks; file 2 contains the replacement routines, and
file 3 contains the updated set of decks. Files 1 and 2 are not rewound, and
processing continues until the end-of-file on file 1. Routines on file 2 need not

be in any order.

Example:

COPYL(OLD, CORR,NEW)
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The following job will update 1AJ, 1RA, and 2TS from a tape (OLD) which
presumably contains the binary decks of these and other system routines.
CORR will contain the new 1AJ, IRA, and 27TS and the new file will be written
on a tape fi_le called N‘EW

' 30B,cM60000, Ti000. " ,
REQUEST OLIJPL " (UPDATE LIBRARY TAPE)
REWIND{OLDPIy © ~ * 7 * ’
UPDATE(Q)
COMPASS (I=COMPILE, B=CORR, $=SCPTEXT) .
REQUEST OLD.
. REWIND(OLD)
:REQUESTNEW :
REWIND(NEW) .
COPYL(OLD,CORR NEW)
UNLOAD(NEW) ,
REWIND(OLD)
7/8/9
*IDENT,TEST
Modifications to 1AJ, 1RA and 2TS
*COMPILE 1AJ, 1RA, 2TS
7/8/9
6/7/8/9

£

COPYL can be used to find oit the contents ’Enﬁgorder of routines on a dead-
start tape by declaring the deadstart tape to be the correction file for a
dummy file,

Example. Jobeard, . : .
. o REQUES’,L’ SYSTAPE HI Assign deadstart tape

REWIND(SYSTAPE)
COPYL(DUMMY, SYSTAPE DUM)
7/8/8

6/7/8/9

COPYL will list all the youtines on: SYSTAPE in order as
none exist on the file PUMMY,

COPYL Messages"f. PR

Listing Messages: COPYL DONE _

COPYL DID NOT FIND HAEKHKK.
ILLEGAL COPYL PARAMETER

Display Message: UPDATING :o0%X%XX,

By

Q\w
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10.2
FILE
MANIPULATION
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REWIND FILE

r_REWIND(ﬁle 1...,filen)

All files specified are rewound.

UNLOAD FILE

(UNLOAD(fue 1...,file n)

All fﬂes speciﬁed are, rewound and unloaded. Thls does not release the file

. -assignment to the control point..

SKIP OPERATIONS
SKIPF (lfn,n,lev,m) B |

SKIPF causes one or more logical records to be bypassed in a forward,
directwn. The request may be initiated at any pomt in a logiecal record.

SKIPB(ifn n 1ev,m) L i

SKEPB causes one or more log-ma.l recurds to be bypassed in a reverse
direction. The request may be initiated at any point in a logical record,

Ifn Logical file name (1-7 digits or ietters); must begin with a letter,

- n _ Number of logical records or record groups to be skipped, maxi-

. mum value is 7777?68 n is a decimal number. A value equiva-
‘lent to 777777g will be treated ag a no-operation for SKIPF and
as a rewind for SKIPB.

) lev " Logical records are skipped until n end-of-records with level

numbers greater than or equal o the requested level is reached;
the file is positioned immediately following {for SKIPF) or pre-
ceding (for SKIFB) the last record. lev is octal,

m * B forbinaryfiles, or C for coded files.

."I,‘he control card SKIPB is 1nterpreted as SK[PB(FILE 1,0,B). The control I

card SKIPF, is 1nterpreted as SKIPF(FILE, 1,0,B).
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OCTAL CORREC-

TION ROUTINE

I 10-14

BACKSPACE LOGICAL RECORD

(BKSP(filel.n) SRR

Multiple logieal records are backspaaed ‘ag’ speczﬁed by the decimaln,
Backspacing terminates if it resilts in a rewound file,

Drgmieosd oon o JFFD aars woeg 1%

COMBINE

( COMBINE(f1,£2,15)
For this operation, n(éecimal) loglcal records are read from file f1 and
written as one logical record (level 0) onto file f2, The file is nct positioned
priot to initiaﬁng this cperatitm. 1t the files £1 ‘and.f2 have not been pre-
viously defined by REQUEST:carda; they will-be assumed to be on mass

storage.

51

““LOAD OCTAL CDBRECTIONS

This pemphera.l program may be called with a contml card or at a display
console, Octal correctiong are redd from the INPUT file and entered in

~ central storagg. The octal correcation cards mu,st be in the following format:

P if . LRI S

[23001  T45020 04000 00042 00044

' Address begins in’ co’lumn 1 leading Zeros may be dropped in the addresas.
' The data word begins in column %; spacing in the data word is not important
" but the word miist cnntam 20 digits.

LOC, = i, .-+ -: . Reads all correction cards in the next INPUT file
o ; 4 record and mochflea central storage accordingly.

1od, 1060 ' " Clears centrdl storage from the reference address
Co T T v the spetified address; correction cards ave then
R .. . -read from the INPUT file.

1OC (2022, 3465) _Clears central storage from the first specified
C w0 Saddress to the second; correction cards are then
‘read from the INPUT filé, This program may be
called to clear storage by providing an empty
record in the INPUT file.

60189400 Rev. 1
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10.4: :
REQUEST .FIELD
LENGTH

C" 10.5
o DUMP STORAGE

10.6
DUMP EXTENDED
CORE ‘STORAGE

60189400 Rev. I

With t‘né RFL cé;rd., f;hé user cé.r?feciuést a differéﬁt field length during job I

execution; nfl is the new octal field length,

~ RFL,ufl,

'RFL should be-employed to obtain optimal usage central memory, For

example, 2 FORTRAN program may require 45000 words of memory to com

pile, but only 5000 to execute. RFL should be used as follows:

Example:

JOB, T300, CM45000, P7.

RUN(S)

‘RFL,5000, \ N

SAM. (execiite program with F1=5000)

This peripherai prdéré.m may be called with a control card or from a display

‘console in any of the forms shown helow:

DMP, ‘ _ . Will dump the éntire exchange package and 100
B e e locations before and after a stop location.
DMP,x. o Wili ‘dump from the reference address to the
; 7 °- «parameter address.
j DMP (x, ) co _' Will,dump from the first specified address to

the second, The entire control point area is
dumped also if x is equal to y and non-zero.

DMP (4sxxxx, 4yyyyy) Produces absclute core dumps. xoox defines
' ) ‘the lower bound, yyyyy defines the upper bound
of ‘ahsolute core locations,

* The'control card for this central program has the following calling

sequence.

DMPECS(x,v,I,1lin)

10-15 I




10.7
COMPARE

i I }_ﬁ -—l ﬁ

- than ¥)<1.°

s

The program dumps ECS from location x' to y'. x'1is the clogest multiple:
of 108 less than or equal to x, and y is the (closest multipie of 108 greater

f selecta the print format.
f=0orl 4 wordsin octal and 1r ‘display code per line.

RN f 275 i Rvordsin octal parcels and in display code per line.
o f 3 ‘ . 2 words in octal byt-s and in diaplay code per line.
f=4 2 words in octal and in display code per line.

lfn Specifies the dump file; if absent or zero, file OUTPUT is assumed.

ER N O N

One or more consecutive records on one file miy be compared with the same
number of consecutive records on anather file to.determine if they are identi-
eal. The control card format is:

COMPARE(f1,£2,n,l,e,1)

fl f2 Fiies to be cumpared =

n s :Number (decimal) of. records in fl to be compared ta f2
1 VEnd -of-record level number {octal)
. M_e,g s '-7Number {decimal) of non-—companson words to be written

to the QUTPUT file

T oL 23 Number (decimal) of counted recnrds to be processed during
o thq_;gqmparison. included in non-comparison record
C OUTHUT file if e parameteris given.
SFTRARE Es

Comparison beginis it the current position of each file and continues until the

... .number of ends~of-records of the level specified or a higher level has been
. -passed over.. If.all pairs of records are identical, the dayfile message is
. GOOD. COMPARE; otherwise, it is BAD COMPARE, Discrepancies listed

on file OUTPUT depend on parameters on the COMPARE card. Examples
follow:

COMPARE(RED, BLUE} N
Compares next record on file:RED with next record on f11e BLUE. ¥

COMPARE({RED, BLUE, 6)

Compares next six records regardless of level of end-of-record marks; but
each end-of-record on file RED must have the same level as the corresponding
end-of-record on file BLUE,

60185400 Rev. 1
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- is wanted, errors and records must be specified as parameters.

COMPARE(RED BLUE, 3,2)

' Compares two files from their current posztmns up to and including the third
_follmmng end-of-record w1th level number of at least 2. Both the records and

the levels of thelr end- of—record must match to’ gwe GOOD COMPARE,

The only indication of bad. comparison between corresponding records will
be the message BAD REC.n on OUTPUT, where n is the record number,
dounting the first one read on each file as number 1. If more information

Example:
COMPARE(GREEN, BLACK, 3, 2,5, 1000)

This will do the same comparigon as the previous example, but;fur the first

- Tive dlSCI‘EpaIICIES of a word in one file Wwith the corresponding word in ‘the-

other file, the words from edch file will be listed in OUTPUT, tfogether
with their position in the record. The position wﬂl be indicated by an octal

‘number, counting the first word as number 0. ThlS will be done only for the.
" first 1000 records read on each file in which dlscrepanmes are found. 1000
. is chosen as an indefinitely large number, because the number of records to

be compared is rather small, and details are wanted about all discrepant
records. If two long files were to be compared, something like 20 might
be given as the records parameter, $o that a reasonably large number of
discrepancies would be described in detail; but if through an error the two
files were completely different, an enormous and useless listing would not

" be produced Furthermore, the comparison will be abandoned if this limit

is exceeded and the files w111 he left posmaned where they stand.

A discrepancy between the levels of correspundmg ends— of—recerds will be
listed on QUTPUT, and the compamson will be abandoned, leaving the files
positioned immediately after the disagreeing ends-of -records.

Mode need not be specified in the COMPARE eard. It is handled in the
following manner.

The first record of the first-named file (GREEN) is first read in the binary
mode. If this produces a redundancy check, it is backspaced and re-read

in coded mode, If this still produces a redundancy check, the fact is noted
in file QUTPUT, the corresponding record of the second-named file (BLACK)
is skipped over, and the process begins again. If the coded read is success-
ful, the corresponding record of file BLACK is read in coded mode. If this
record of BLACK gives a redundancy check, the fact is noted in file OUT-
PUT, and nothing further is done with that record. Each record of file
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10.8

AUTOMATIC
PROGRAM
SEQUENCER (APR)

BLACK will be read.in the same mode as that in which the corresponding
record of GREEN was successfully read; but if the record of GREEN was

o uusuccessﬁﬂly read in both modes, the record of BLACK will be read in the
' same mode as the precedmg record of BLACK Once a record of GREEN has

been read without redundance in one modé or the other, following records of
GREEN are read in the same mode unt11 a change is forcad by a redundancy
+.check, B BT e L .

Mass- storage records.can’be;resd.in either mode; the ahove strategy imposes
: . no difficulty if a tape file.is.being compared.with a mass storage file, as long

as the tape file is named first on the COMPARE card. When fapes are com-
pared, all label information will be ignored,

The Automahc Program Sequencer (or Beqnencer) allows jobs to be rerun at

. regular intervals and supphes necessary mformaﬁun io the jobs., Jobs are

entered under the sequencer with control cards a.nd at the completion of the

. executwn, 'are saved by the sequencer ‘I:o‘be executed again at soms future

_time, The control cards place the jobs under the sequencer, supply the inter-
Vyal or executmn irequency, and provide the sequencer with certain utility

o functmns The operator can eontrol the sequencer with console entries, The

10-18

sequencer isg peripherai processor program (APR) and a table in central

o memory msxdent {T SEQ}

'I'he CMR table ’I‘ SIJQ is used by the sequencer program APR as a working
storage area. Tit contams two types of entries: the first is for the APR
program succeedmg entries are for jobs ranning automatically under the
sequencer. Entries are ‘numbered 00-nn {octal) where nn is the maximum
~number of jobs allowed under the sequencer, equal to one less than the length
(L SEQ} of T, SEQ In ‘the released system, L SEQ 7 and the maximum

) value of n is 8.

60189400 Rev. K
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10.8.1
CALLS FOR APR

Cails to APR are processed by LOADER two calls to APR are made as con—
trol cards.in a Jﬂb deck: .

APR (1 )Q{XX.DII)

'APR (11,nn)

i

" mn is the T.SEQ ordinal to which this job is assigned;

execution frequency is xxxx octal minutes. nn must

. be two octal digits, 00<nn< L. SEQ; xxxx may-be:

0000-7777g. Example: a job calling APR (1,3301)

is placed under the sequencer as job number 1; to

be run every 33g minutes. If a job is already in the
iable, xxxx is ignored.

Suppresses separator pages, output, and dayfile of

" ealling job, ' This affects only the control point and
'has no effect on the sequencer. Usually-for identifi-

cation, nn is set to the T.SEQ ordinal used to place
the job under sequencer contral.

The following two calls to APR may be made by CPU programs by calling CPC;

29 17 0
RJ CPC
APR lirio ol 5 HXXEKK
59 41 39 20
Reads real-time clock and places it in byte 4 of address xxooox.
29 17 0
Ry ) crC
APR i|r|0 o] 10 XXXXKX
59 41 39 21

60189400 Rev. K

Places CMRA, ECRA, and ECFL in location xxxxxx. This word will
contain the values: byte 0 =90, byte 1 =0, byte 2 = CMRA/100g,
byte 3 = ECRA/1000g, byte 4 = ECFL/1000g.

In either call, if xxxoxx is out of range, the control point is terminated and
this message is issued: ILLEGAL ADDRESS REQUEST TO APR.
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10.8.2 s s . .

CONSOLE et e AR £ I o %' : >§=. ; i o P S

ENTRIES The operator may control the sequéncer by typing in SEQ,command. The
commands are deseribed in the SCOPE Operator's Guide (Pub. No. 60179600).

: L

i

it oo : FEIRVE-A

SAMPLE JOB - ii e S
STRUCTURE + + - A job-to'be sequenced every 35g minutes would have the following structure:
_ . - R T

ey

JOB Gard - "% o e

APRflgw 903502) ;-iiSave job for future execution (35g min. interval),
. v+ - . Will be job number 2 in T.SEQ.

v f o PEENT T i . IR 5t
)

U o N : } - Any_job deck without a JOB card and 6/7/8/9 card.
LpE L E L e Ay B “FE T L dagd)
e/7/8/8 -

T 15 TR
3 H ey sedepoans BT g o el oy rn s ey
-
- o B - - v g

{;?x?‘"“w‘%
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DEBUGGING AIDS 1

1.1
TRACE

11.1.1
SCOPE
CONTROL CARD

St

60183400 Rev. C

" Debugging aids include SNAP, TRACE, and DUMP and are submitted as
_ normal jebs. A

. The tracing capability provides an analysis of program execution. Instructions

based on storage references, operand references, register usage and branch
instructions are analyzed. Output is writien on a local file named SNACE.

If TRACE output is to be listed, SNACE must be rewound and copied to the
standard output file (OUTPUT). TRACE ocutput always includes a dump of
the contents of the P register, all operand registers involved and the result
register. An initial message indicates where tracing begins and the range
involved, A terminal message is written when tracing stops.

Each instruction within a designated range is scanned for triggers, established

by TRACE control card parameters. Traps are placed at instructions which
contain triggers. As each trap is encountered during execution, the designated
instruction is executed and the specified output is written on SNACE. TRACE
continues until the specified parameters are .satisfied and as long as the
program remains inside the designated range.

Return jump instructions outside the range must be calls to simple subroutines,
" .and they must return through the subroutine's entry point. Tracing stops when

the subrnutme is entered and resumes when the subroutine returns to the

: range.
: Tracing ra.nges can overlap and multl.ple outputs can he triggered.

_ -TRACE ‘may be used w1th all Bystem loadmg' schemes except that programs
loaded entirely from the library cannot be traced. OVERLAY/SEGMENT

mode has special’ fequirements (section 11.1,3). When TRACE cards are
encountered, the system prepares TRACE tables to be referenced during
subsequent loading. Calls for SNAP features cannot be traced.

The following SCOPE control card initiates TRACE.

""(TRACE,pi,bz,...',"pni -
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11-2

. LA=eoren
- LAl=a-n
LAC=c or ¢+h

CLAGLSCom: 0 il e

. The order of parameters is not significant except as noted.below.. All para-

meters, except frequency, must appear., TRACE cards must he loaded
contiguously.

Parameter Description
Range Identificanon_: Lo iigan optmnal alphanumeric identifier (1-7
D= oo characters) printad on TRACE ocutput. If con~

tinuation cards are ised, it must appear some-
where on the first card and on all continuation
cards as the first parameter.

initial address: e is an entry point name.
e IA=e or e+n o e is alabeled common block name. ‘
V‘IA}:——e-n e o vt Lenis anoctal mteger = 77T,
":IAC— orc+n T . ; o e
CIACl=een e i
. Lé.st addreés'.:' ~) .« Thetracing r'anﬂgefincnludes all instructions

from IA to LA (LA must be greater than TA).

5
-3

Branches outside i:ange TA-LA terminate trace éutput. It resumes when

-+ .- .control passes back into: the .range:. ‘Tracing for the specified range terminates
- until control passes back through the address at Whlch fracing begins.

(RIS

‘ The IAT flag, set when IA is encountered is turned off only when LAT is

encountered. When a trigger is encountered, only the output specifications

- with a set 1T flag are processed.., The first time IA is passed through, the

trace counter is changed to 1. The counter is incremented only if control
passes through LAT of the range:prior to passing through 1A again. Returning

~ to A before LA is encouniered does not-affect the frequency parameter count,

...+ Qutput is dependent upon the: frequency parameters.

...

TReferences to IA*appIyto JAI, IAC TAC1 also; references to LA apply to
LAl1, LAC, LACi alse.

60189400 Rev, I
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Parameter _ Deseription -
Frequency: R nis an détai"'inte‘g'éf;'it'.must not be 0. If
L D . d'
Fl=n parameter “is not Fpem(f#ed, 1 is assume
F2=n F1 Tracing beging Flst time IA is encountered.
F3=n F3 Thereafter, tracing takes place every

F3rdtime IA is encountered.

F2 Tracing stops F2nd time 1A is encountefed.

Three trigger specification parameters are descnhed below; at least one
i must appear ona TRACE card. -

'Register tr1gger- - n is the register number 0-7.

. TR-—P An, Bn or Xn X Each instruction is examined to defermine
' whether or not the specified register is used as

a result register. The P register measures
satisfactory completion of a conditional jump.
It must be placed before other triggers; other-
wise, traps are set for previously set traps.

Masking trigger:. - . m is an octal mask. . (5 or 10 digits) .

TM=m, k k s kn k 18 a match key associated with maskm, A
mask {Boolean AND) of each instruction in the
range is compared with all k's for that mask,

If equality to any k is found, the instruction is
used as a trigger.

-+ Location trxgger‘: s e is eniry point name
TlLee oren ¢ is labeled common block name

’I‘Ll-—'e-n - B n is octal integer <777777

TLC=c or c'!n '. * _ b is nth location in blank common

-?I‘.LCIT-cwn T

;I‘:LB=b - o Each instruction making an A-register reference

‘ i to the location is used as a trigger.

' ,ngiss_t_ef dump. - If RDis specified immediately following a trigger,

{TR, TM, or TL) an octal dump of all A, B and

RD
R i X registers is included in the ouiput.

- The two output specification parameters are activated when one of the trigger
parameters is encountered.

60189400 Rev. C. 11-3




Parameter ;' Description .
. Storage Iocation o i is an octal integer 1355 than 100
P :reference* ' o
.. OL=e,ior efn, i _ ) When a trigger is encountered, { words beginning
' OLi-e-n,i o with the specified location are written in octal
P R T format on SNACE. i must be specified.
. < wu3v OLC=e;1 or e+n, 1 Co
g oo OLCT=gsn iy covee f
Reg‘xster designatur Whema tngger i8s: encountered i words beginning
OR=r.i at the location specified in the designated
RS TR register are:written in.octal format on SNACE.
. R i must be specified
S r is a register‘designator: An, Bn, Xn
SR ! . st M n=0-7
TRACE EXAMPLES® " 77 7of 7o
AND OUTPUT. - o0 rTnAcE,IbnAA’,=1A=ST, LA=NT, TL=NT, RD, OL=ST;77, F2=10. ~
VISR HEREET I e s Esw
5 BT e R g
i CID=AAL AA is the range identifier in messages produced
T dkiw each time the start or end of range is encountered
AR and each time output results from trap execution,
= JA=BT -~ ¢ L ST is an.entry pointin user‘é program; it
I designates beginning__ of range.
-~ LA=NT NT is an entry pcintin user's program; it
) ' designates end of - ranga.
TL=NT, RD Trigger wfuch causes trap to be set each time
NT is referenced within the stated range.
— At execution time, the.irap in the instruction
referencing NT causes TRACE output.
. RD causes a dump of the registers each time an
S instruction referencing NT is executed.
COQLEBT,IT o - Output trigger. Each time the instruction
referencing NT is executed, 775 words are
- Sl Se o R Rt o0 a0 owE - ' dumped beginning at'the entry point ST.
R T T R T
F2=10 Qutput is produced the first eight times the
instruction is executed. (F parameters are
assumed to-equal 1 if not present on a trace
card; therefore, F1 and F3=1.)
S
.
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- QUTPUT &
Aséume: ST=4567 {IA)
NT=4577 (LA}
The instruction-SA5 NT is present at l't_)c_a_ti,iau 4571.
AA STARTS IN LOCATION 004567
' ”“TRAP :mn AA AT 4571
DPERAND REGISTERS B0=000000

R K=€}04577
)4 .ti° RESULT REGISTER IS A5=004577
_ BO=000000
‘-,%Bl=054529
Bz e

’ . X7=01040422000000000000

% - S I iR
Q ’ 004067 data data data data
004573 . . . .
- [

004663 - ‘data © data  data -
.. AA ENDS IN LOCATION 004577

/' TRACE, ID-REGS, IA=START, LA-NEXT, TR=P, RD, TR=X6, OR=B4,6.

ID=REGS range identifier
=8 T
;AA=NT§T } range limits
Each time a jump oceurs, a trap is set
.. TR=P,RD { o and the registers are dumped (RD}
-TR=X6 } 7 tmﬂ] tx_:"iggezfs Y Fach time X6 is usedt as a result -
o _ | register, a trap is set.
OR=BA4,6 Output consists of six words starting at
the address in B4.
i.\i TIn this case, only once: no frequency parameters are specified; each is assumed
e to be 1.
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11.1.3

TRACE IN OVERLAY

OR SEGMENT
MODE

na. .
SNAP

a The dump fdrmat ia variable.

TRACE, ID=Q, IA=S, LA=E, F1=3, F2=7, F3=2, TM=00700, 00600, OR=B4, 7.

[ IR
fog Vi

ID=0) range identifier sy
LA"'E'A }.-.r o rirange Hmitsi: el st
. RO YRR AT MT LR AUT LA
TM=00700, P ‘
00600 trap triggex;% . 00700=-"octa1 mask
00600—match key

BRI 4 S CAL B MRS S ] i
Whenever the third digit of an instruction
is si%’ the designated output (OR=B4,7)

TEoe 4 7 1 i Troceurs ifsthe frequency requirements

are I:;et; .
F1=3,F2=7, frequency Ontput is not to begin unti] the third
F3=2 requirements time the’ rang;e is passed through. It

is to be repeated each second time
thereafter through the seventh time
the trap is encountered.

OR=B4,7 cutput trigger Output consists of seven words of data
T stari:ing at t’he address in B4 register. o

-~
Pkl

Uaaes

In overlay or segment mode, the DEBUG card {11.4.1) with the T parameter
must be present when the overlay file is generated. As the TRACE routine
ig loaded with SEGZERO or:with the {#;0) level overlay, TRACE cards must
‘appear just prior to the program. call card which causes loading of the (0,0)
level cverlay or SEGZERO (aectmn 11.5, Sample Deck Structures).

, Wheit TRACE cards-are encountered the system-prepares TRACE tables to be

" referenced during ‘subsettient loading. “The loader tables for overlays are

read from the overlay file. As each overlay is Ioaﬂed TRACE's which
apply to it are established. Similarly, segment loadmg causes TRACE traps
to be inserted.

FRET é
fiy

The _SNAP d_ump capability provides selactive area printouts upon execution

g 53
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11.2.1
SCOPE
CONTROL CARD

60189400 Rev. C

When SNAP cards are encountered the system prepares SNAP tables {which
extend toward the reference address). During subsequent loading SNAP's

.are.inserted which apply to the newly loaded programs. The SNAP control

card may specify an entry point to a user supplied routine which is entered
befnre the SNAP output is written.

Prior to executwn, the instruction at a SNAP triggered address (TA)} is

“yeplaced by a return jump to the SNAP routine or a user routine if specified,

The replaced address is saved. When the ‘trapped-address is encountered
during execution, the SNAP routine stores all registers. Routine parameters
are contained in arrays; the addresses of the arrays are passed to the
specified voutine. The arrays contain: the saved registers, the parameters
from the SNAP card, and the address at which‘the SNAP occurs. Following

. raturn from the routine, the SNAP dump is written on the local file SNACE

or on an alternate file if an FET address is spemfied by the routine. To

: . -obtain listings, the.dump written on local file SNACE must be copied onto

the file QUTPUT. A .user routine may seta flag to suppress output.

Following the dump, saved instructions are executed before passing control
to the trapped location + 1. If an alternate address is placed in the communi-
cations area, SNAP will return to it after executing the saved instructions,

SNAP. cannot be used for programs loaded entirely from the library.

The following SCOPE control card initiates SNAP:_

SNAP, P iy, e aP .

Parameters may appear in any order except as noted below. All SNAP
cards must appear contig'uuusly.

Parameter T ) Description

SNAP ident:fier i ig an optional 1-~7 character alphanumeric

identifier printed with the dump. If continuation
cards are used, ID must appear somewhere on
the first card and as the first parameter on
continuztion cards,

ID=.i :

11-7




?Pafanietbf'- BN Descrim

Address where trap - 1 edsan entry point name

is planted: - c is H, labelea common block name

IA=g,e+n, ora n is an octal integer

e IAI:e—n ' ais anabsolute address (relative to RA)
IAC=c or c+n ; R, , P
| Gt pAGImgen T T o el T s
T P ;_First word address h is bthlocationinblank common; other
- . - of area, dumped- S Bymbuls are as inIA,

FWA=e e+n n; nr a - n'if assumedife {or-c) has appeared as a
’ ' ‘previous parameter on the card. Thus,
SR W :3 B, orn o S*addrggs’}ﬁll be'etn, e-n, ctn, or c-n, as
e » FWAC=c; ctn, 0rn - ' - ‘“appropriate. a is assumed if e has not
FWACl=c-normn . . appearedyet?n Ehi:S card.

FWABJD N
Last word address Formatis the same as for FWA.
LWA
LWA1
LWAC
LWACL ’ sl
LWAB o
Interval between " n'is a positive octal integer; if not specified,
words dumped: 1is assumed. For a D dump, n is doubled.
INT=n
Dump format: , ,_;Designated by one or two of the following codes:
Fecode One only of the characters may be:
b 0] Octal dump
: N M  Octal diimp with mnemonie operation codes
: o 1 Integer dump.
Goe, Y ge e omt it ol o 8 Single precisiou floating point
S . TR e F If exponent = 0; 1 format; otherwise, S
. s, . format.
. D Double precision floating point dump {two
words)
C Display code dump

11-8 60189400 Rev. C
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. Parameter : -

Frequency:

F2=n
F3=n

User's entry point:
¢ UR&p,rlyi..TR G

Descring

“"The second chmcter is optional; it may suffix
. or preﬁx any other designator.
"R ' Register dump.

.. If FWA and WA are present and ¥ is not

gpecified, octal (O) and register (R) dumps
are given. If FWA and LWA are not present

- 'and F is not speclﬁed a register dump is
gwen.

.. nis an octal integer. It cannot be zero; 1 is

assumed if n is not specified.

:*+F1 Tracing begine the Fist time JA is

encountered.
F3 - Therafter, tracing takes place every F3rd
i+ -iime TA-is entountered.

.F2 Tracing stops the F2nd time 1A is

encountered.

«+ Optional parameter; must be last on the card.

:. prspecifies the user's entry point to be called
- hefore SNAP dump is taken. r parameters,
:‘pagsed to the routine, may be of two formas:

Alphanumeric string, 1-10 characters, termi-
nated by a zero byte. If the string contains 9
or 10 characters, an extra word is required

/. Decimal integer, cohverted to binary, stored

right justified.

The parameter list is terminated by a -0 (word
filled with sevens) which is used optionally by

‘ ) the user 8 routme. It has no meaning for SNAP,

" SNAP enters the user entry point in the following ‘manner:

L+l

L+2
L+3

60189400 Rev. C

PRI

R

. P (user entry address)

TADR (FWA of loader SNAP tables)

User parameters begin at FWA-10B and extend
#+oward the reference address.

"RBO(FWA afregister storage area)

Return to user routine

The user program must inerement the return
address by two s0 that return to SNAP will be
at L+3.

11-9




Reglsters:ate stored one per word in the first 24 words of the register
HTOaB basg storage area as follows:

gy FiTe
¥ ""*: MO
T ¢ FET address can be inserted to designate an alternate file
SRE for SNAP output. i

El

e

e §

Stae ol s en s B - 184587 .. Not-used LS AR A

stetup e ng Y '10-17 ~Address to which SNAP returns.(address+1 of trapped
EoemEmoas G 'instruction) Address return can be changed by replacing
Bt f”; ¢ the address in these bits.

SNAP CONTROL

CARD-- EXAMPLES - rSNAP (IB“AX;IA——I.{ FWA=B, LWA=B+150, F1=10, F2=35, F3=2, F=0)

TS T

‘z SRR S A 3 T T P AT A

- =:Q.,em:!cnm‘a‘:'.md and is taken every 2nd tima thereafter through the 34th time.

. ':"(SNAP(ID%A'X,'IA%L: FWA=B, LWA=B+150, INT=5, F1=10, F2-35, F3=2, F=0)

s g
HF
# . Ligk m gy

Same as abova. except every 5th word ig dumped starting at location B and
. ending at location B+144,.

E
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23
SNAP IN OVERLAY
DR SEGMENT MODE

n3
DMP

60169400 Rev. C

FNAP (ID=AX,IA-L, FWA=B, LWA=B+150,INT=5)

Continuation cardﬁ

rSNAP(ID=AX, F1=10,F2=35,F3=2, F=R0)

Each dump begins with the _conteﬂts of ali registers at the time of entry to

SNAP. . .

( SNAP(IA=TAG)

The first time 1ocatich TAG is executed, a dump is produced of the contents
of all registers as-they appeared upon entry io SNAP, ‘

( SNAP(IA=HOOK, F=M, FWA=C, LWA=C+30,ID=SYM, UR=IN, 1,4, 2)

When location HOOK is executed, control passes toa user subroutine {entry
poini=IN). If the user routine returns control to SNAP, and if the no-dump

flag is not set (in RB0+24, bit 59), 2 mnemonic dump is taken (labeled SYM

of locations C through C+30g. Parameters 1, A, and 2 are appended to the

loader SNAP tables.

SNAP declarations are inserted as each segment iz loaded. The SNAP routine
is loaded with SEGZERO and with the (0,0} level overlay. The DEBUG card
with the S parameter must be included when the overlay file is prepared. The
DEBUG(S) card must appear immediately before the initiation of a segment
load (section 11.5). With normal loads, the DEBUG card is not necessary.

Uponlnbx_'mal or abnormal job termination, three dump formats are available:
octal, 1abeled, change. :

11-11




11-12

. (DMP(ALPHA, CATy e

: 1oading of aach overiay or segment.

(™

Octal

Standard DMP option If a DEBUG control card (sectwn 11.4} is not present
in a job, an octal core dump is produced when the DMP control card is
encountered. SRR

Labeled

i

If a DEBUG control card with no parameters is present, a labeled dump is

produced when the DMP contral ¢drd is"encountéred. . Format of the dump is

the same a5 for the octal dump; except as the origin of a common block or
subprogram ig encountered, the associated name ig printed, Also, a relative

. addrese counter indicates the position of the first word on the line relative

to the last encountered sebprogram or commorn: block. The DEBUG file is
used to locate the origin and names of the subprogram and common blocks.

The DMP card uses symbolic names as well as octal numbers; the two may

"he combined, (A comtmon block'name is preceded by 'an empty parameter.)

The dimip bégins it the originh'of the first parameter name and continues
through the space occupied by the subprogram (or common bleck) mentioned
asthe second parameter, The second parameter origln must be greater than
the first parameter origin.- i :

Example:

e, tf

Produces a labeled dump of the pfogfﬁfrl ALPHA and a1 locations through
program CAT. Intermediate programs encountered are identified.

If a job is in overlay or segment mode, the DERBUG file is updated with the

Change - .
If parameter C. is p'res‘ent '6:1::1 DEBUG control card, a list of eore locations
which have changed from their initial values is produced when the DMP

control card is encountered, When a job begins an execution phase, a core
image of the entire field length is written on the DEBUG file. The image is.

. compared with the contents of memory at the time of termination. The

contents of changed locations are listed. A laheled dump always precedes a
change dump.
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11.3.1
DMP "
CONTROL CARDS

60189400 Rev. C

Change dumps permit a swift analysis of subprograms entered, changed data,.
and modified instructions.’ Large areas of instructions or data which have
remainad constant need not be considered.

A change dumnp will not be produced during overlay or segment mode,

DMP.

DMP , xusixx.

DMP (oo, yYyyyy)

Dumps the exchange package and P-77 through

P+77 onto QOUTPUT. The exchange package dump
consists of P, RA, FL, RAECS, FLECS, EM,
AD...A7, BO...B7, X0...X7 and the contents of
locations A0-A7. Each line of the storage dump
containg an address and the contents of from one to
four central memory words starting at that address.

Dumps from the reference address through the
parameter address, XXXXXX.

Durmaps from address Xxxxxx through yyyyyy. If
the high-order.bit of each 1B-bit address ia set,

. an absolute dump is given. (For example, DMP
. (400300, 400450) causes absolute locations 300

through 450 to be dumped, not RA+300 through
RA+450). If a DEBUG file is created, xomxx and
yyvyyvy may be symbolic, Printing of a central
memory word is suppressed when that word is
identical to the last word printed. Its location is
printed and marked by a right arrow.

+11-13




11.3.2°7
DMP -EXAMPLES

11.4
DEBUG

11-14

DMP(1000) or DMP(100,200)

.

Interpreted as a-st‘;andé.rd ﬁMP"redueSt except it (c.an be labeled (with or

~ without a change dump) if appropriate DEBUG cards are present. The

foliowing dumps must be labeled by inserting a DEBUG ceontrol cards
previous to the DMP control card:

Call

’ DMP(CPC,10)

'DMP(COPYL)

. DMP(100, COPYL)
L -DMP(COPYL, 2000)
DMP(COPYL, COPYL)
" DMP(,RED)
. DMP(, RED, , WHITE) -~
- DMP(,RED,,RED) . ..
DMP(100, ;RED). ... - ¢
DMP(IDA, ,RED) -

“ DMP{;WHITE; ELLA) ..,

DMP(,WHITE,70000)

Dump Beginning

Start of program CPC

Reference address

RA+100

Beginning of COPYL

Start of program COPYL
Reference address

Starﬁ of cgmmon lﬂock RED
Start of common biock RED
RA+1{}08

Start of program IDA

Start of common block WHITE

Start of common block WHITE

Dump End ;:f

- End of program

10t
Beginning of
COPYL

End of COPYLT
RA+2000g

End of program
copyLT

Start of common
block REDT
End of common
block WHITEY
End of commeon
block REDT
End of common
block REDT
End of common
block REDT
End of program
ELLAT
RA+70000g

0y

The DEBUG control card is required when debug aids are used with overlay
or segment jobs or when a labeled or change dump is requested. The DEBUG
control card applies to all subsequent loading and executions within a job.
Any absolute program loaded completely from the system library, however,
cannot use the debugging aids. Such routines can be debugged only when

they are loaded from a user file.

t One word beyond dump end is dumped also.

.
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11.4.1
DEBUG
CONTROL CARD

11.4.2
DEBUG USE

60189400 Rev. G

DEBUG (C, T, S) {Parameters are opticnal.) . I
C Labeled dump is followed by a change dump when the DMP card
is encountered; if C is absent, only a labeled dump is produced.
T In overlay mode, loads TRACE and SNAP routines with the (9,0)
overlay; in segment mode, loads TRACE with SEGZERO.
5 In overlay mode, loads TRACE and SNAP routines with the (0,0)

overlay; in segment mode, loads SNAP with SEGZERO.

DEBUG cards with both C and T parameters (or with both C and 8 parameters)
cannot appear in the same job: a change jump is not allowed in overlay or

. segment jobs. If such cards do appear, the job is not terminated, but the

change dump is not produced. DEBUG(T) or DEBUG(S) does not signal a
labeled dump. A DEBUG card with no parameters must be present to obtain
a labeled dump without a change dump.

Overlay loading T

If a DEBUG card is included when an overlay is prepared, the loader inserts
a record on the overlay file following the overlay. This record consisis of the
loader table information necessary for traces, and for snapshot and formatted
dumps. When the overlay is loaded, the table information is extracted from
the overlay file and placed on the DEBUG file.

Normal loading/segment loading T

Upon completion of loading, a local file is created. This file, named DEBUG,
contains the loader table information necessary for formatted dumps. It is
updated as each segment is loaded. During user loading, execution does not
affect or is not affected by the DEBUG card except for user segment loading.

1The change dump does not apply to overlay or segment loading.
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11.5
SAMPLE
DECK STRUCTURES

11-18

TRACE run: -

job card

. COMPASS. !

* TRACE (params) "TRACE and SNAP cards appear immediately
166, ¢ before program call card that initiates the

‘ ! _Tun,

REWIND (SNACE)
" COPYCF (SNACE, QUTPUT)

7
; 89-

. (COMPASS SOURCE DECK)

60189400 Hev. C
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Comhined TRACE/SNAP run:

job card

- COMPASS.
COPYBR(INPUT, LGQ)
TRACE{params)

TRACE(params)
SNAP(params)
SNAP(params)
LGO.
REWIND(SNACE)

TRACE and SNAP cards appear immediately
before program call card that initiates the
TUun.

COPYCR(SNACE, QUTPUT)

T
89

(COMPASS source deck)

7
89

" (Binary of previu_usly assembled program)

11-17
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Normal execution with labeled dump if job aborts:

job card

DEBUG. A DEBUG card remains in.force throughout
COPYBR(NPUT,IGO)  ‘'¢ 1P

compass.

DMP({6000) . y _'l:)”‘}xllk:r(aaps.}p?aﬁons occupied by program PA.
DMP(PA, PA) :‘i ;::;.#ave been loaded for this card to be
’789

(Binary of previously assembléﬁ {u-ogram)

7 A .
By o e

(COMPASS source decks including program called PA)

6 -
8 S

' If COMPASS terminates abnormally; the labeled dump produces labels

reflecting programs loaded for COPYBR. COMPASS, a library overlay,

has no loader tables to update the DE__BUG file,

L

60189400 Rev. C
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SNAP run with labeled and change dump:

job card .

DEBUG(C) DEBUG card must appear before the SNAP card.

SNAP{params} SNAP cards apply only to next load; they must

INPUT appear immediately before the card initiating
) that load. - (SNAP and TRACE cards do not

DMP(1000, 2000) signal the end of the current load.)

REWIND(SNACE)

COPYCF(SNACE, OUTPUT)

EXdT.

DMP(5000)

REWIND{SNACE)

COPYCF{SNACE, OUTPUT)

789

{Binary decks to execute')
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Overlay run using both SNAP and labeled dumps:

" job cara

. DEBUG.
-

. LOAD(FILE)

T Noeo, T

SNAP{params}
OVFILE. =
DMP(1000)
REWIND(SNACE)
COPYCF(SNACE, OUTPUT} - "
DMP(10000)
REWIND(SNACE) |
COPYCF(SNACE, OUTBUT)

FILE contains overlay directives and binary decks which comprise the overlays
to be written on file OVFILE when LOAD(FILE) is processed. Once execution
of the overlay file beging, dumps will be labeled because of the DEBUG card.
The following rules apply:

The DEBUG{S) card must precede the LOAD(FILE)} cards so that tha
loader tables will be placed on the overlay file as i is generated and
so that in (0,0) overlay the debugging routines will be loaded.

The NOGO card must appear; otherwise, the SNAP routine is loaded in
the last overlay.

The SNAP cards must appear just before the card which initiates loading
of the (0,0} overlay.

11-20 60189400 Rev. C
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Segment run using both TRACE and labeled dumps:

job card

DEBUG. The DEBUG cards must appear before any
) ) TRACE or SNAP cards; TRACE and SNAP

DEBUG(T) ecards must appear immediately before the

TRACE(paramag) " 'load to which they apply.

INPUT. “

DMP({46000)

REWIND(SNACE)

‘COPYCF(SNACE, OUTPUT)

7 ,

89

(Segmentation loader directive cards)
{Binary decks)
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job card

REQUEST SNACE,

. REWIND(SNACE)

SNAP(params)
INPUT,

COPYBF(X, SNACE)

EXIT.

COPYBF(X, SNACE)

7
89

object deck

678
9

job card
REQUEST SNACE.
REWIND(SNACE)

SNAP run with SNACE output going to tape;
tape to be listed at a later time:

The COPYBF(X, SNACE) cards write an end-
-of-file on the tape. Normally, this is a faster

method of running SNAP and TRACE when
output to. SNACE ig extensive.

COPYCF(SNACE, OUTPUT)

60189400 Rev. C




CUSTOMER ENGINEERING (CE) DIAGNOSTICS 12

Customer Engineering (CE) diagnostic programs avallahle under SCOPE 3
consist of:

Four CPU tests (ALS, CT3, CU1, and FST) "
Two central' mémory tests (CM6 and MYI) |
Six peripheral equipment tests (CPl CRl DT2 LPT, LP1, and MTT)

' One ECS test (ECZ) ) ’ '

The System Maintenance Monitor (SMM) tape contams equivalent tests with
the same mnemonics. SMM is the system used by customer engineers to
run diagnostic programs during preventive maintenance periods. These ,
tests are fully described in the System Maintenance Monitor Reference Manu

{(Pub. No. 60160600).

12,1
O MODES OF X ST -
OPERATION The CPU tests and memory tests (except EC2) can be run in both SMM and
' . . SCOPE modes: - The peripheral equipment tests and memory test EC2 can
be run only in SMM mode.

SMM Mode
Executing a test under SCOPE in SMM mode is like executing under SMM,
except that the test has been modified slightly to interface with SCOPE,

For CPU programs, th_e ORG card was changed from ORG 1 to ORG 101B.
Therefore, a SCOPE listing of a test will he 100g loeations higher than a
listing from the SMM tape.

For PPU programs, a call to the common deck PSSYS was substituted in
“place of a call to the common deck PS, PSSYS enables a PPU program to
interface with SCOPE;_ P5 allows interface with SMM.

60189400 Rev. K 12-1
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- Dayfile Méssages

sy

SCOPEmode was developed primatily to dllow CE diagnosties to be run
under the Automatic Program Sequencer (APR),

Sectmn 12 4.

. A*i 2oLt

SCOPE Mode

oy B $i:

it

' "A G fést is called to execute in SMM mode by specifying the test mnemonic
under DIS or with a program call card in a control card deck, for example:

Sample jobs appear in

A CE test is called to execuf.e in. SCQPE mode by specifying the test

mnemonic followed by (SEQ).
_program call card.in a control card deck, for example:

SCOPE Mode and SMM Mode Differences

"This call may be made under DIS or with a

The modes of execution differ in three respects only:

oy
LER T

Execution Time

»Random Number

Requests

" SCOPE Mode. .,

Sy

Teéfa eicebu:té for &
finite length of time
(isually 10-15 sec~,

onds) and then end,

Tests send error

megsage to dayfile:
and pauses for _
vperator action if & -

© ~hardware malfﬁnctien :

is detected:

_ALS, FST, and CT3 .

tests make calls to
the Automatic Pro-
gram Sequencer
(APR) for a random
number to he used
as a starter for a
random instruction
generator.

‘Tésts execute until a

time limit abort or an
operator DROP occurs
at the control point.

Tests merely halt the
céntral processor on a
program stop instruc-

* fion when a hardware
error is discovered

. No random number

requests are made.
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12.2

CPU AND s , _

MEMORY TESTS The following test descriptions summarize the purpose of each test, and
the accompanying chart gives the test calls, field lengths required, execution
times, and error messages. -More detailed descriptions are in the System
Mamtenance Monitor Reference Manual (Pub No, 601666{30} :

. The CPU and memory tests were added to ‘BCOPE pnmarﬂy for use w1th the
Automatic Program Seéquencer (APR).; The CM error dumps shown in the
chart refer to usage with APR. ‘ ‘ S :

Each test assumes that when it is called in SCOPE mode, the program call is
part of a JOB ecard deck, When the test aborts aftér an error is detected, it
assurmes that the deck contains an EXIT card followed by DMP cards to dump
the field length of the job.

The four _CPU teets also assume that MODE, 0. cards appear in the job deck.
These cards are necessary to suppress the hardware exit mode, because the
CPU tests use illegal operands to check for hardware end cases.

ALS - 6X00 Random Instruction Test

ALS generates random instructions. It tests the stack registers and the
-seoreboard's ability to ha.ndle instructions issued at a rate faster than
possible when instructions are not 1esued from ‘the etack

Errors are detected by executing an instruction sequence twice with the same
_ initial register contents. The first pass terminates with a 04 jump instruction

back to the beginning to re-execute all instructions from within the stack:

The second pass terminates with a 02 jump instruction back to the beginning -

to prevent instructions from being executed from the stack registers. 'The

answers are. compared and-an error message ocours if they do not agree

ALS is intended for the 6600 computer The 6400 cnmputer can run the test
but cannet execute an in-stack instruction Ioop . o .

60189400 Rev. K 12-3
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FST - 6X00 Random Instruction Test

- FST generates a set of 10, random numbers, removes all jump instructions

from this set and runs it as a subroutine. Passes are inserted in the last m

parcel in place of 30-bit mstructlons. Aﬁ writes and reads are resiricted to
spécific areas. ' :

To check results, a slow loop i is also generated with the same instructions;
but it contains unly one instruction for every twa words of passes.

The B and X registers are loaded with random numbers and the A registers
are gset to known values before each pass. The slow loop is run first, and
the results of the registers are stored, then the fast loop is run and the re- !
sults compared. - If the results:compare, the fast loop is run and compared
31 more times: If no error oceurs, the fast loop is run and compared 32

. times for each set of random numbers before a new set is generated.

When an error ocecurs, the loops are shortened by one G0~bit word and the
test rerun. I it failg again the loops are shortened again and the test is
rerun until ;it does not fail. At this point, the last word removed is replaced;
the pass count is entered in the dayfile, and the program halts.

CT3 - 6X00 Random Instruction Test

CT3 uses a central processor simulator routine. It generates a set of random
instructions and forms a random instruction loop. Branch and memory ref-
erence instructions are restricted.to specific areas. The random loopis -
executed and the result registers saved. - The simulator routine is then used

“to execute the random instruction lvop, and the result registers are compared
“for dzﬁerences

The CT3 optmnal parameters described in the System Maintenance Momtor
Reference Manual are not selectable in the SCOPE version of CT3. These

I parameters are automatically set for: .

Central simulatof

Six words in random loop
No stop on error
In-stack processing

No nptimizétion‘

Try each set of random instructions twice

12-5
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CU1 ~ 6X00 Command Test

£U1 tests central processor control hardware, central processor functional
units, ete. Test of the control hardware checks the read fiag settings and the

umt reservatmns. Tests of the ﬁmctlonal unit hardware check the arithmetic

operations performed in the functional unit for a number of fixed operands.
.CU1 needs a basic field length of 5200g; however, the last section of the test

is for the. branch umt ancluhhzes all avaﬂahle ﬁeld length assigned to the
control point.

CMG -~ GXG{) Central Memorv ‘Iest

I

CMB checks f;he capabmty uf a memory stack to sw1tch drive lines between
“two addieeses in the'same memory bank,. The first'address is Tead many
timés in an in-stack:instruction loop;then the read is executed immedistely
on the second address wluch ﬂentams a].l ones.

H .
i R A B o, St i

The test is‘more effeative on the 660{) computer, as the 6400 computer cannot
drive memory as fast because ‘it cannot axecute an- in—stack loop.

Test results are not as meanmgfui ifa sterage move occurs while the test is
executing.

MYl - GX{)D Central Memorv Test

ST

MYL checks central memory by settmg each locatmn in the field length to its

: rpelative address; it then éxecutés five-reads for each location. The data read

back is held in X1 through X5 and is.matched against X0, the current test
address. The test accumulates and holds all error bits in X7, stores the
error accumulations into memory, and rereads to check for zero. It also

' checks X7 for Zero pnor to stormg. !

At the end of oné sweéep of memory, the test w111 uge the complement of the
relative address and then repest the check.

The test results are not as meaningfu] if a storage move oceurs while the
test is executing. '

ECZ 663X Extended Core Storage Test

EC2 tests ECS by writing data pattems to the assigned field length of ECS
and then reading them back. A check is made for data differences. ECS

field length can be set to any value; the program tests only that portion of
ECS assigned to the control point. ECS is accessed in blocks of 10,0004

words.

60189400 Rev. K
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12.3
PERIPHERAL
EQUIPMENT TESTS

60189400 Rev. K

EC2 is written in FORTRAN Extended with a COMPASS subroutine. The test
makes calis to the Automatic Program Sequencer (APR}. The following
gense switches are used to mdmate the number of ECS banks present in the
system

Banks of ECS Sense Switches On

.None

1

2 1

" o

16 1, 2, and 3

The following descriptions are for tests that run in the PPU. They have
only one mode of operation and are not intended to be run with the
Automatic Program Sequencer {APR) for automatic job execution. These

: ‘tests, however, canbe used with APR with an execution frequency of 000.

(See sample jobh 10.)
These tests have the following optional sense:switch settings:

Sense Switches On
MTT DT2 LPT LF1 CP1 CH1

Stop on Errors - 1.7 1L 1 1 1 1
Stop at End of Section 2 2 2 2 2

" Repeat Subcondition 3 3 3 5&6
Repeat Test | ¢ 4 2 4 4
Repeat Section 5 5 5 5 5
Repeat Condition 6 6 6 6 6
Stop at End of Test 3 3

' Stop After Next Title Card 2
Stop After Input Tray Empty - 3
Restart Test After Input Tray Empty 4
Repeat Last I/0 Operation 8

i2-7




MTT - 60X Magnetic Tape Test . ..

MTT checks the GOX tapa umt 1 3000 series tape controlier, 6681 channel
converter, and 6000 series data channel. Two calls may be used.

MTT.

P D

All sections .of -the tést éré run on the first channel found in the equipment
status table entry for the assigned tape’unit.

MTT{ce ,Xnox)
cc designates channel and xxxxxx are octal mumbers; each bit represents
a section of the test, If channel is entered, xxxxsx must be specified.

Examples:

MTT{13,000001) Run section 1 only; tape is on channel 13
‘ MTT(OOQGDI} Run seection 1 only, use fn'st channel m EST
P o MTT(000277) . Rnn sectlons 1 through Gand 8

4

After test exacutmn hegins, the folluwing messages appear at the control

point:
Mesgage .+ _. ..Operator Action,
4 -REQUEST MT. Aggign device type MT to the control point.
SET PARAMS Set sense switches for desired conditions.
ASSIGN EXTRA If desired, assign additional uniis to be tested.

_UNITS To begin testing, enter n.GO on the keyboard.
Subsequent error messages at the control point are described in the Systems

Maintenance Monitor Reference Manual, The eperator enters n. GO to con-
tmne the test after an error stop.

DT2 -~ (638 Disk File Test

This test can be run only on a nqg-éyéteﬁa’: gli;sk;'ﬁoaother device on the same
channel as the disk can be accessed while DT2 is ekécuting. DT2 can be
called by control cards or manually under DIS by its. mnemonic DT2:

B ¥

12-8 60189400 Rev. K
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© 'DT2(n) where n may have one of the following values:

1 = Run section 1
2 = Run section 2
4= Run section 3
'10'= Programmable read/write section

After test execution begins, the following messages appear at the control

point:

Message Operator Action

REQUEST xx. Assign device type xx to the control point.
A 3000 entry for hardware type xx must have
heen entered already m the Equlpment Status
Table.

SET PARAMS. Set'sénse switches for desired conditions.
To begin testing, enter n,GO on keyboard,

Subsequent error messages at the control pomt are described in the Systems;
‘Maintenance Monitor Reference Manual. The 'operator enters n.GO to con~ g
tinue the test afier an error stop.

LPT - 501 Line Printer Test

-LPT checks the 501 'Iine- printer, 3659 or 3256 controller, 6681 channel
-converter, and 6000 series data channel. LPT has two alternate calls:

LPT,

Run all sections of the test.

LPT (mg{:g:)

- xxxxxx are octal numbers; each bit represents a section of the test.
Examples;

LPT(000001) Run section 1 only.
LPT(00027T) Run sections 1 thru 6 and 8

60189400 Rev. K 12-9




. After test execution begins, the following messages appear at the control

point:
Mesgsape Operatorjkc;tién
REQUEST LP. Agsign device type, LP to the control point.
SET . PARAMS. Set.:sense swilches for desu‘ed conditions. To

begm testmg, enter n. GO on the keyboard,
Subsequeﬁ"‘t' efmr'ﬁléssages at the control poixit aﬂré_giescribed in the Systems

Maintenance Moniter Reference Manual. The operator enters u. GO to
continue the test after an error stop.

. LP1 "—‘ 512 Lixiéu.Pr{ntEar' Test

LPl tests the 512 lme prmj;er. 3555 controller, 668! channel converter, and
6000 series data channel. The test is called by its mnemonic LP1. If
. parameters are to be changed enter; . ‘

" Lo, vy
:,mcxx are or.:tal numbers wﬁ:h the folluwang bit values.

11 10 9 8 7 6 5 4 3 2 1 ¢

Mo j | ‘
Train type: ' ‘ Select
0 or 1 = 63 character . - IEEIS EET Sec. 14
2 = 48 AN char. '
A o o e Select
: ERE A 3"‘”48 %N: Char. SIS BUURCE R T Sec' 15
No. lines per inch of Belect
format tape: 1 Sec. 18
1=61lines 0=8 lines Select
Sec 17
Select “
B - Bees 20

yyyy are ocial numbers with the following bit values:

y bita: 1110 9 87 6 5 43 2 110
* ¢ gelect sections: 13 1211 10 7 6 5 4 3 2 1

12-10 60189400 Rev. K
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. Examples:

LPL@4001,0002)  Selects 6 lines and sections 14 and 1.

LP1(0004,0030) ‘Selects sections' 3, 4, and 16.

LP1{2000, T776) - 8elects 48 AN character and sections 1-13.
o L, _ -~ Selects all sections.

After test execution begins, the following messages appear at the control
point:. - T T

Mesggage Operator Action

REQUEST 14, Asgign device type IQ to the control point.
SET PARAMS. Set :sénée Switcixes for desired conditions. To

begin testing,, entgi' n.GO on the keyboard.
Subsetiuent'érmr messages atj;he, control p':éint.are described in the Systems

Maintenance Monitor Reference Manual.  The operator enters n.GO to
continue the test after an error stop.. '

CPL - 415 Card Punch Test

60189400 Rev. K

CPl tests the 415 card punch, 3446 or 3644 controller, 6681 channel con-
verter, and 6000 Series data channel. The test’is called by its mnemonic
CPl. X parameters are to be changed, enter:

CP1 (xxx)

xxxx are octal numbers with the following bit values:

x bits: 1110 9 8 7 65 432 1.0
select sections: 10987654321
- Examples:
CP1(0002). Selects section 1. _
- CP1(p306) - - - Selects sections 1, 2, 6, -and 7.
R O 21 DU Selects all sections.

12-11
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After test execution begins, the following messages appear at the control
point:

SR

. Message . Operator Action

: REQUEST 'CP.-. :- Assign device type CP to the control point.
SET PARAMS.. .  Set.sense switches for desired conditions. To

hegm testing, enter n. GO on the keyboard.

[ A A £ L IR R

Subsequent error messages at the control point are deseribed in the Systems
Maintenance Monitor Reference Manual. The operater enters n.GO to con-

tinue the test:after an-error stop.

CR1 - 405 Card Reader Test
CRI tésts the 405 card reader, 3649 or 3447 controller, 6681 channel con-
verter, and 6000 series data channel. The test is called by its mnemonic

"' CR1, No section seleat parametsrs are used becatse all cards in the card
‘reader are checked regardless of order. The card deck punched by CP1

should be put into the card reader assigned to the test.

After test execution begms, the following messages appear at the control
point: Fii

Message . _4 _ Ogerator Action i
REQUEST CR. ' ‘Assign'device'type CR to the control point.
SET PARAMS, Set sense switches for desired conditions. To

begm testing, enter n. GO on the keyboard.

[
Fie il

Subsequent error messages at the contruk point are described in the Systems

‘Maintenance Monitor Reference Manual, The operator enters n.GO to

continue the test after an error stop.

The call APR(7, soomin) shown in the samplé jobs is not described in
section 10, 8 (APR).because' it refers only to diagnostic programs.

7 is a direttive to APR to set the diagnostic flag bits,

nn is the job number.

xxxx is a set of flag bits, one bit for each CPU diagnostic program in
the CE test, Bit values for xxxx are:

60189400 Rev. K.
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Value of xxox Diagnostic

0001 CT3

shetwdh 002 MY1
© 0004 CM6

0010 Cul

0020 ALS

0040 FST

0100 EC2

For example, to set CT3, MY1, and CM6: 0000 = 0007,
. To set CT3 and FST: xxxx = 0041.

These bits are set in the seguencer table in CMR but do not affect the

i pperation of the sequencer. The bits are used when the keyboard entry ..
SEQ,LIST,nn. is made. This entry causes the names of the diagnostics .
assigned to job on to be listed in the dayfile for reference.

s L

12.4.1 . :
Q SAMPLE JOB 1 Execute the diagnostic ALS every 108 minutes.
"~ MAINT, P17, T20, CM1500. ALS field length = 1500.
SRR Time = 20 seconds.
AP'R(IT, 001001) Saves job as sequencer job 1 io be
executed évery 10 minutes,
MODE, 0, ALS uses the illegal operands,
ALS(SEQ) Calls sequencer version of ALS,
6/1/8/8 | |
12.4.2 o 5
SAMPLE JOB 2 Save and execute ALS every 10 minutes; set up the diagnostic flag bit for ALS.
MAINT, P17, T20, CM1500. -
APR(1, 001001) See sample job 1.

MODE, 0.

60189400 Rev. K. 12-13
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‘ESAMPLE JOB 3

244
“JsAMPLE JoB 4

12-14

-*A,PR(J. 001001)

Y MODE, 00 T

V7Y

APR(7,002001) -~ © * % = " “Diagnostic in sequencer job 1 is ALS.

ALS(SEQ) See sample job 1.

6/7/8/9 c s After job is completed, console entry:
SEQ,TIST,01. will produce dayfile
message:

- DIAG.SEQ.JOB 01 CONTAINS ALS

) Sage ;mdi execute ALS every 10 minutes. If ALS fails, dump the field length.

MAIN'F, P17, T20,6M1500. ' ‘See sample job 1.

Save job, same as sample 1; executed
ATS-does not fail,

°':See sample job 1.

.

ALS(SEEQ) ! T See sample job 1.

EXIT. . If ALS did not fail, EXIT ends job.
Otherwise, cards after EXTT will be

_ . execu}ed._ ! Q
e Loy PR PR 4 R

DMP,1500, Gets failure data by du_mpmg a,ctuai ﬁeld

cor ;. lengthof ALS, Since ALS failed, it
aborts to EXIT and system provided
axchange jump package.

Fiz Sl e

wade

Boiptoboee LT

i

Save and execute ALS every 10 minutes, Set the flag'bit for ALS, 1 ALS
fails, dump the field length.

MAINT, P17, T20, CM1500.

APR(1,001001) . i ,
) MODE,.(}. 7 :See sample job 3.

APR(7,002001) * """ Sefs flag bit for ALS, After job comple-

tion, consolé'entry SEQ, LIST, 0L, will
produce dayfile message:

DIAG.SEQ.JOB 01 CONTAINS ALS

60188400 Rev, K
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12.4.5

SAMPLE JOB 5

12.4.6 ..

SAMPLE JOB 6

60189400 Rev. K’

(APR(1, 001001)

ALS(SEQ) . }- o
JEXITY o See sample job 3.
“DMP, 1500.:

6/’7/8/9

Same as sample job 4, except suppress the outpuf. if ALS executes successfully.

MA]NT P17 T20 CM1500

See:sampie job 4.

MODE, 0.

APR(7, 002001}

ALS(SEQ) . | .

APR(11,01) y a o Sgpprre_sses output, separators, and
dayfile of job MAINT,

DMP,1500. , . See sample job 4.

6/1/8/9 B %

‘Run ALS and CT3 evgrﬁ'lo minutes ds séqileface} job ‘3. Set flag bits for ALS

and CT3. Suppress output file and dump field length of failing diagnostic.

CHEK, P17, T40, CMSGOU. Time lHmit = 40 (20 seconds for each
: . diagnostic); field length = 5000 (for
o largest daagnostm, CT3).

APR(1,001003) . Baves CHEK as sequencer job 3; runs -

R G T e avery 10 minutes. “
“MODE, 0. - - See sample job 1.

. APR('? 002103) Sets flag bits: ALS(0020) + CT3(0001) =

- o021,

ALS(SEQ) .

i S and CT3.

CT3(SEQ) Calls gequegléer version of ALS an F3

12-15



W APR(1,03) Suppresses outpat.

005 U R See sample.job 3.

DMP, 4000. Dumps field length (CT3 = 5000). If
ALS fails, CT3 ;will not he executed.
6/7/8/9

'”“T _ EC2 Jobs o

Because Ecz is unique, thrae sample ECP.. jobs are shown. ECZ should
be run alone. The time l}mﬁ;.;g 30'seconds; ‘and .55; 000 words are needed
% for central memory field length. ECS field length is specified on the JOB
card in 1{3008—w0rd biocks EC50 = 50, 000 words ‘of ‘ECS. The SWITCH cards
specify the:total number qf ECS banks, as follows; -
5 I ITE Lte
No SWITCH card = 1 bank PR e
SWITCH1 card = 2 ba.nks 5
" SWICH2 card = 4 banks
SWITCH3 card = 8 banks

SWITCHZ ; cards = 16 banks = 7
SWITCH3 ;

SWITCH cards do not specify which banks of ECS to test; they merely indicate
the number of banks in the ECS unit,

‘The SWITCHn card turns on pseudo sense switch n at the control point. Do

: - i R T
1247 e B

SAMPLE JOB 7 . :Use ECZ tu “test a 1-hank ECS syatem. Check an ECS field length of 50,000,
¥ ’ Run EGE as sequencer job 7 every 30 minutes.
B '-’CHEKECS Pl'? T30,CMB5000,EC50, Ecso requests 50 000 words of ECS.
5 . APR(1,003007): Saves CHEKECS as seguencer job T to
: _ e s be mun every, 30 minutes,
APR(7, 010007) Sets EC2 flag bit.

ECZ. FEN Y P .

e APR(ll,D'?) o Suppresses.output file on successful
execution,
6/7/8/9 EXIT and DMP cards not needed because

EC2 has an error printout routine. The
absence of a SWITCH card indicates only
one bank of ECS is present,

12-16 60189400 Rev. K



12.4.8

SAMPLE JOB 8

12.4.9
SAMPLE JOB 9

12.4.10
SAMPLE OB 10

60189400 Rev, K

xI,Use EC2 to test & 2-bank ECS gystem. Check an ECS field lenpgth of 100,000,
- Run EC2 as sequencer job 7 every 30 minutes.
GHECECS -P17,T3U,GM5500{},E0100. Requests 100,000 words of ECS,
' SWITCHI Two banks of ECS present,
| APR(l 0{33007)
" APR(7,010007)
"APR(1T1,07)

See sample job 7

6/7/8/9

Use EC2 fo test a 16~bank ECS system. Check an ECS field length of 250, 000,
Run EC2 as sequencer job 7 every 30 minutes.

CHECECS, P17,T30, CM55000, EC250. EC250 requests 250,000 words of ECS,
SWITCHL. ‘
SWITCH2. 16 banks of ECS present.

SWITCH3.
APR(1,003007)
APR(7, 010007)
EC2,
APR(11,07)
6/7/8/9

See sample job 7

A peripheral test is placed under the sequencer with an interval of 0000.
The test will not run unless a SEQ, RUN, nn. entry is made.

MAINT, P17, T1000, CM1000. When MAINT is loaded, M'TT will
request a tape, Enter n, DROP on

APR{1, 000001} keyboard. MAINT will be saved as

sequencer job 1, interval 0000.
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é,_: - MTT. . Zero interval jobs are not run ., >
g T 6/7/8/9J oot ni s vnless called,  To run MTT, enter:.
oo i e Y S SEQ,RUNg0L, MTT will be loaded.
Proceed as under SMM. When
foy 1LY completed,) DROP control point,
MAINT will .be saved again under
he sequencer.
_Placing peripheral tests under the
" 'sequencer in this manver eliminates
. the need to use DIS. to call a
‘ peripheral test.

b - . 5
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PERMANENT FILES 13

A permanent file is a mass storage file cataloged by the system so that its
location and identification are always known to the system. Permanent files
cannot be destroyed accidentally during normal system operation (including
deadstart) and they are protecied by the systém from unauthorized access

accordmg to pmvacy controls spemﬁed whan they are created (section 13. 9, %

3‘

":Any random or sequentlal ﬁle un a vahd rotatmg mass storage device, whmh

i not already permanent or common, can be made permanent at the option of

1Bl
TERMS AND

CONCEPTS DEFINED

60189400 Rev. K

o d -.ﬁles. &

the user regardless of mode or content. Unless the ‘Bystem is explicitly re-
quested to catalog a file, it will not be made permanent.

The following functions are available under the pefﬁ:a.nent file system:

" ‘CATALOG an ex1st1ng local mass storage fﬁe thereby making it a
permanent file,

ATTACH a previously cataloged file to a control point,

EXTEND a currenily attached file by makmg permanent an extension .
to it. :

~ PURGE a currently attached ﬁ_le from the dlrectory of permanent

P

" “These functions are avaxlable dg control card commands and as run-time

program calle (system macros). The CLOSE, UNLOAD macro or the
RETURN control card allows a permanent file to be logically detached
prior to end of job.

Terms and concepts used throughout this chapter are defined as follows:

" 'PERMANENT FILE

A mass storage file (of any standard mode, content, length) locatable by the ~{-
system via asearchof the system-maintained Permanent File Directory, and
protected from unanthorized access and from accidental destruction in any
normal running environment of any version of SCOPE that supports perma-

nent files.
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CATALOG

The function that enters a file's identification and location in the system-
maintained Permanent File Directory. The CATALOG control card or
gystem macro requests the system to catalog a file, thereby making it
permanent.

| SUBDIRECTORY *

WRITE

7 The directofy)’df ﬁerméneni: files is divided'into a number of subdirectories

ta expedlte searctnng for ﬁies Eac]_: permanent f11e has a subdirectory

: . refarence whm}z the user may specify when requesﬁng system action on

that file,

i3

5 T e om0

 REWRITE

~Any action which modifles the content of an existing file including REWRITE,
"REWRITER, REWRITEF, of wmm macros. o

Prorg i T T

¥ EERL 3t S 3 . R ¢

Enables normal writing at end-of-information of b file. Whena permanent

- file is attached io'a: éont;:ol ‘point; any write-function, except a rewrite, will

cause data to be added at its end-of-information; Informsition added with
write functions to an attached permanent file is congidered temporary; it is

.. released whenrthe:job is terminated unless EXTEND is used to make it a
. permanent extension., .., - -, vz ‘

SRS

CYCLE

Up to five files may be cataloged under one permanent file name and set of ;
passwords; each is called a cycle. No restrictions are imposed.on:the con=
tent or.size of any of these.cycles; each.is a unique file. Fach cycleis :
identified by the combination of permanent file name and cycle number.
Cycle numbers from 1 to 63, are assxg‘ued by the creator of the file.
Default value is 1 when cataloging, 'If- cycle isinot: ‘specified on the ATTACH
card, it is assumed to be the largest cycle.

T HE i fa s i g AT Y

7 oo 4
SR : d

YUATTACH T o T

EAN RN

Causes a permanent file to be assigned to a conirol point. No user may
access a permanent file until he attaches it to a conirol point, thereby

13-2

establishing his right to read and/or write the file.
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13.2 . ..
PRIVACY. ., -

13.2.1
STANDARD PRIVACY
PROCEDURE .. - .

60189400 Rev, K

~mass storage space to be released. Purging is done only when the file owner

- time and only the read pagsword is specified at ATTACH time.. ATTACH

- alteration of permanent files by non-authorized central processor programs. -
- However, it offers no protection against threats by operational personnel or
_hardware interference. This kind of threat is dependent on the installation

system at deadstart time and prevent any subsequent alteration.

Makes permanent an appendage to.a file. Any write resulis in an extension
to.a file; however, an extension will not be reflected in the permanent file
direciory unless the user specifies that it be made permanent, EXTEND
permission; must have been granted by ATTACH before the user can write
on the file.

PURGING/RETENTION

Purging causes a permanent file to be removeﬁ.ifom _'the'directory and its ‘
directs it, with the. PURGE function. A retention period may be specified
when a permanent file-is cataloged; but the file will not he purged automati-

cally when its expiration daie is reached.. An installation ¢an obtain a listing
of all expired files. Only one cycle at a time may be purged.

MULTIPLE-READ ACCESS

Any number of users may attach simultaneously a permanent file for read-;
only‘access. This is possible only if all passwords are defined at CATALOG

requests are honored in'the order submitted. :

R

The permanent file pr.ivacjr featufeis designed to p_fev_ent access to and

environment. - - . - o e

It is responsibility of the installation to énsure the" integrity of the operating

P

The perma_nen!_ﬁ filebs_ystém olfers a,- éta_hdax_-d set of privacy controls. If an
installation requires a different kind of protection for one or more files,
it can define a privacy procedure to replace the standard.

The system automatically ensures that no normal operation will cause perma-
nent mass storage files to be overwritien or otherwise destroyed, and that the
directory of permanent files will not be destroyed.
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in addition to normal system protection of permanent:ﬁles “the individual

file owner is given the means to prevent unauthorized access to his perma-

+nentfile’ He can stipulate, whenhe catalogs a file; the'degree to which the
- file is:td be protected from read, write, rewrite access. Once a file is
+‘¢ataloged, it cannot be used by:any job unless the necessary passwords are
““given-when a Tequest is made to attach the file.. = . -

13.2.2 o
USER PRIVACY T
PROCEDURE Provision has been made for an installation privacy procedure to be substi-
Cois s tiited for theﬁsystem-pre\uded ;privacy checking. :This procedure must be a
7/PP Foutine in the runningsystem: Aninstallation has ultimate control over
cufs ot the use of privacy procedures sinde’it may determiné the content of its
s b i o] gystem, ‘and’eontrols’the mstallation parameter, .wiuch when non-zero,
oros et allowause of privaey pmceduree. ST PP I

PRI ST . L

Privacy procedures are called at CATALOG tune and at ATTACH time,

cdie T

13.2.3 ,

PASSWORDS AND' & 0 07 o We 76 nina ot sy C i

PERMISSIONS* # When'a ﬁle is cataloged the ﬁle awner: maymapecify up to five passwords {o
et A 0 by Hesociited withithat file. +Subsequent: cycles assume the same passwords

as the firsi eycle. “Each password:implies one type: of access or permission

allowed for use on subsequent ATTACH or new cycle CATALOG attempts.

The passwords can by any string of 1-9 alphanumeric characiers.

O

When a permanent file ig attached, READ (RD) permission is required to - ¥
i vpéad the file. EXTEND (EX) permission’is required to write at end-of= . 7
¢ v information. MODIFY. (MD) perinission allows the user to change the text
CAE L of an'existing ‘permanent file with REWRITE. CONTROL (CN) permission
Hebos v jg-pequiTed to PURGE & eycle, ortd-catdlog an additional cycle. The turn-
key password provides an extra measure of contiol over file usage. When
the turnkey password is specified on the CATALOG card, no permission is
B granted unless the user incluﬂes the tumkey on the ATTACH card,

H

The password for the permissgion type deﬁned by CATALDG must be given on
the ATTACH card to access that particular function.

o Example: I the CATALOG card contains RD=ALPHA and EX=BETA,. the: 1/
BotE e R amE 2 ey paseword ALPHA must! be mcluded on the AT’I‘ACH car&‘tc gain

13=4 60189400 . Rev.: K
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When a permismon type is not defined on the CATALOG card, it is granted

automatically. .

Example:

-.If the CATALOG card contains only read {RD) and modify (MD)

passwords and the ATTACH card contains the modify password,

control permission-and extend permission are granted automati-
cally. i

1,

' Passwords _ '
 PW=MYFILE
PW=MYFILE, PASS

On the CATALOG card of a file:
TK=JM, EX=JOHN, MD=MINE, RD=YES

Passwords

 Pw=JIM, JOHN

PW=JIM, MINE
PW=YES, JOHUN
no password

PW=JIM,YES

On subsequent ATTACH cards:

Permissions granted

Extend, control
Control, modify
None
None

Read, control

On the CATALOG card of a file:

. EX=JACK,CN=CONT

On subsequent ATTACH cards:

Passwords
PW=CONT
PW=JACK

" . no password

TK=MYFILE, EX=PASS

Permiggions granted

Control, modify, read
Extend, read, modlfy
Read mndl.fy

" On the 'CATALOG card of a file:

On subsequent ATTACH cards:

no password

PW=PASS

o Perrmssmns granted

'D.Read control modify
“'Read, extend, modify, control

Nong

None
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4. Onthe CATALOG card of a file; .
CN=A,MD=—‘B,EX=D,RD=]§' RIS AV

 #£0On subsequent ATTACH ecard:

Passwords N o Parnnssmns granted
PW=D - Multi-read access
¥ . PW=C,D, - . Read, extend

5. On the GATALOG card of a file:
© O oN=A an-B Ech ’

On subsequent A‘I‘TACH card:

e Pagswords . .. .., Permissions granted
no password ... . . Multi-read access
PW=C ... Read, extend

oh
Lis

6. On the CATALOQOG card of a file:
CN=A, MD=A, EX=A

3

Ofisubsequetit ATTACH card:

. Passwords . =~ = Permissions granted

. no password - Multi-read acéess
h e PW=A . M Read, extend, modify, control
3oy e 12 IR

Any attempted breach of prwacy causes immediate job termination with a
dayﬁle message. If permxssion is not pranted when ATTACH is reguested,
the job is terminated. Afier a permanent file is attached, any attempt to
periorm. an op_el__'atj;gr_l not pegpittgd w@ﬂ cause job termination,

. The umversal permxssmn feature is an installation option. If this option
has been aétivated, the mstallatmn must define a nine-character password

R i 1

L

as the universal permission’ password. SCOPE will grant CONTROL per-
missmn :f the, umversal pex:mlssmn password is given by & user.

60189400 Rev. 'K~
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" To use this option, the file must first be attached as follows:

J0B

g

ATTACH(LFN FILES cY=10, PW—UNIVEPEBM)
PURGE(LFN)
6-7-8-9 Sl

UNIVEPERM is the universal permission password and IP. UP is set to one.

133 ¢
PERMANENT FILE

§oro

CALLS Permanent file functions described in this section are available as control

cards or running program calls‘{macros).

The same parameters are used

for both; the difference is in the format of the cail and in the ability to test
status in ‘the running program. e

13.3.1

teroT ot

PARAMETERS. . . ; o The parameters descnbed beicw are common to hoth contrul card and macro:

functions.

{rol cards or macros, Each is written cc (value or password) where cc
the two-letter code; only 1fn and pfn are order dependent and if left bIank
commas must be inserted.

i

pfn

RP

cY

60189400 Rev. K

Togical file name; 1-7 alphamimericmame (first character

is

alphabetic) by-which file is kflown‘and referenced at a control

point. Orce'a permanent-file is attached to a control point,

-¢ig referenceéd by this name:

it

Perménent fﬂ_é name, 1-40 alphanumeric characters assigned

*'by file'creator under which a file is catalogued.

Retention period (dayg), 0-999, specified by creator; indefinite
retention mdlcated by 999 The mstallatmn defines default value.

Cycle number (1-63) assigned by creator, The defaulf value on.

initial CATALOG is l and on ATTACH the highest number

" ‘cataloged.

Parameters (except Ifn and pfn) may appear in any order on con- 'f

: vaacy pmcedum pa.rameter i- 9 characters used by instalia- .
.tions to passinformation to installation-tiefined procedurs.



... PW . .~ The list of passwords indicated on ATTACH card to establish
user's access permission; written as:

PW‘“pswl.pawz,pswa, sne ,psw

o

ST SR

PW is alsu used on CATALOG card when a new cycle is added.

LT S T 2

TK Turnkey password
S o717 0 hs CN, .. Controlpassword ... = , .. o ) o
MD  Modify password
5 1-9 alphanumeric : .,
EX Extend password characters:+. (z: 7~
4 “ w8l . LA ;.\Z:Rb-;:‘ Rﬂad password . i
FEA i .s ’ . gy F ) e E . #e RS

in Identlfxes ﬁla creator at cataiog tune

8D Subdirectory number, 1-899

& I a user assigns parameter values other than those specified a.buve, fiel..
? SR : results wﬂl*va:y ﬂepending upon’the parameter a.nd va.lue selectad. 17 .2 - ij‘
F (AR TS I i TR LU ~’ PR TN FUEEEE IR 75 S NI CUSANN GRS
% 13.3.2 : R N Sl T
* IMACRO EXPANSION
“'BAND FDB - - & ;Fachpermanent file macro gexpansion contains a: call to CPC (ceniral pro-
: . .o gram control). . CPC,.in turn, calls for execution of the function by the
- - pystemy routinmRFX Parameters necessary for execution of a function
’ are contained in a central memory table called the file definition block
(FDB)
% F sThQ .MECTO; for generating an- FDB has th& format'
fdhaddm FDB i lfn pfn parametar list
' fdbaddr is the symbol to be assoclated with word & of the FDB and must be
: ‘o : present in theJocation field., Parameters are separated by commas, and
: . the list is terminated by:a. biank Parameters may include any of the
2-letter codes in section 13.3.1. " Parameters W111 be entered into the FDB
in the order Aisted. : -
i :5 . a7 . g1 H w )

The FDB w111 be generated 1n—hne during assembly whenever the macro is
called.

If the RC parameter is specified in the function call referencing an FDB, a

return code will be available to the user in word 5 of the FDB., These codes
are listed in section 13.3.4. gsﬁ‘*""
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13.3.3
CONTROL CARDS

CATALOG
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‘code. Tor example: *

-terminator, column 1 of the next card is considered the immediate continua-

o cycle of an exlsting permanant file (newcycie meode)..

¢

Control card requests take the forms:

name(lin)
name(lin, pin, parameters)
in (logieal file name) and pfn (permanent file name) identified by position.

Parameters may be listed in any order, separated by commas, and termin-
ated with a right parenthems Each parameter is identified by its Z-character

ATTACH{OLDPL; PROGRAMLIBRARYDEC13, PW=0OPLREAD, 5D=6)
Continuation control cards may be supplied as needed. If a card has no
tion of column B,
This request is used to catalog (make permanent) a newly created, local file
atfached to the control point. Cataloging consists of locking out the record
blocks on which the file resides, and entering the file's location and identi-
fication into the permanent file dxrectory. )
A CATALOG request may create the fi'rst ‘cyele (CY 1 assumed) of a new

permanent file with a unique name (initial mode); or it may create a new

The mode of operation is determmed by the CATALOG call. Newcyele
mode ig signalled by the presence of the CY parameter, and initial mode
by its absence.

control card CATALOG(Hn; pfn, parameters)
maero CATALOG fdbaddr,RC '

Required parameters are lfn and pfn or fdhaddr. The parameters may be
included on the control card or in the FDB. :

iD Cf@atq;j‘idenﬁfic:ation; (1-9 characters) )

PwW Password list (has meaning only wi}eﬁ a new cycle is cataloged)
RP Retention period

cYy Cycle number

TK Turnkey password

13-0
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RD Read password

EX  Extend password =% .0 00 EEEECIBEE N

MD Modify password

CN Control password
PP g“,;VPrivac“y pﬁcedue pa;'ameter“ .'

8D Subdirectory has meaning crnly for nawcyc'.[e mode

If RC is specified; the user is notified: by a.return code oi a non-fatal error
condition, at fdbaddr+4

The CATALOG process always searehes for & duplicate name, If the SD
parameter ig given on a CATALOG, that subdirectory is searched first.
Wheti a duplicate name occurs, the action taken depends on the CY param-
eter, in the foiiumng inata.nces and on the IP.RNF inataﬂatlon parameter

RELI S - R

33

; -”No CY parameter is spemﬁed for a new ﬂle.
2. ey mimher is a dup‘licate of an exisﬁng ﬁle.

)

3. No room in existing diractory Entry fur a new cycle {maximum

by OfﬁVB)s= e LT X : ek .

in each inatance IP RN‘F;{S exammad If 1P; RN‘F=0; the job is termihated.

If 1P, RNF=1, the permanent file nanie is modified, a new permanent file

name ie created and returned to the user via the F‘DB and a message is

output to the dayfile. . .. . 7

For random files; the user must ensure that the index has been written out
ae the last logieal record of the file before requésting CATALOG; the file
must be closed,

To catalog a new cyele of an existing permanent file, the user must provide
the passworé neceSsary to obtain f.ontrul permission.

Onece a file is. cataloged it remains attached to the control point as a iocal
file as if it wéfe an' dttaclied permaneit ﬁle with all access permigsions
granted to 1t

O
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Examples: 1.

Initial Mode CATALOG

' JOB.

REQUEST {E‘ILEI)
COMPASS.
LGOo.

: CATALOG(FILE1, PFILE, CN=XXX, MD=YYY)

7/8/9
- +.  COMPASS program to create FILEL

6/1/8/9

In the above, a COMPASS program is assembled and

~:executed, This job writes on FILEL which has been

assigned to a permanent file (mass storage) device by
the REQUEST card.

After the COMPASS program is completed, the CATALOG

conirol card makes FILEL a permanent file named PFILE.
Since no CY parameter is specified, cycle 1 is assumed
and initial mode CATALQG is atiempted. if a file named
PFILE already exists, and IP. RNF=1, the system will
generate a new name for the file to catalog it. The file
will be assigned a control password (XXX}, and a modify

password (YYY), no protectmn is given on READ or WRITE
-_funchans ‘
. =V'Inﬂ:ua.l mode CATALDG
=_‘JOB. L _
_REQUES’I‘(TAPEl MT)
B REQUEST(OLDPL) Assign mass sforage
' COPYBF(TAPEL, OLDPL)

CATALOG(OLDPL, PROGLIBL, CY=50, CN=XX)
REWIND(TAPEL)

6/7/8/9

This job copies a prograin library from tape (TAPEL to

-mass-storage and makes it a permanent file. The file

OLDPL is assigned to a permanent file {(mass storage)
device. The CATALOG card causes the file OLDPL to
be made permanent under the name PROGLIBI, cycle 50.
If a file of the same name already exists in the system and

13-11
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neither a' CONTROL or TURNKEY password was defined,
an attempt is made to CATALOG in newcyele mede. The
latter is possible only if there is space for an additional
cyecle, and a eyele 50 does not already exist.

Assuming an initial CATALOG is executed, the file will be
cataloged with CONTROL permission. I a newcycle
CATALOG is executed it will assume the passwords of
‘the -other cycles of the file and the CN parameter will be
ignored.

b e v 3, Initial'mode CATALOG:

.

+ FDBA FDB ‘LF1, MFILEL,CN=Z, MD=X, TK=Y

; ) . .CATALOG FDBA,RC -

g ] h The abmre asaumes file 1.F1 existy, local to this control
i pomt .ona Vahd permanent file device.
e L SR The CA’I‘ALOG macro references FDBA which contains the

parameters ADecessary to make LF]1 permanent. As CY is

not spécified, an initial mode CATALOG is attempted. The
. . RC-parameter, on;the CATALOG indicates that on a non-fatal

error, contro} Wl].]. be returned to the user (& return code is

13-12

P EE

4,

available in location FDBA). If RC is not specified, the
-uger’s job is terminated with a diagnostic message on

detectum uf a nonufatal error.

Newcycle mode CATALOG
TR R
i3

FDBS FDB LE1SPFILE, Cy=12, PW=XXX)

fast A BOET
& L

' CATALOG FDB5

. 60189400 Rev. K
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' ~ have spemﬁed this number to expec"hte any subsequent
attemp_ts to pe_arform_a newcycle CATALOG of the file.

~Thig job:adds a second cycle to the permanent file PFILE

created by examplé 1. LF16 is again assumed to be a
valid file ona valid device. The PW password is used fo

" submit passwords to establish control permission. XXX is '

the only password required, as no TURNKEY wasyg defined
on the 1mtlai CATALOG in exampie 1.

CIf for any Teason, the CATALOG in exa.mple 1 failed, PFILE

would not exist and a newcycle CATALOG not executed. In
thig event, an initial CATALOG would he attempted. How-
ever, ‘a8 no passwords are defined on the FDB, the file
would be eataloged unprotected, If this is undesirable, an
alternative form of the FDB follows: '

'FDB5 FDB LF16, PFILE, CY=12, PW=XXX, TK=ZZZ

The above FDB would perform the same as for a newcycle
CATALOG as the TK parameter would be ignored. However,
if an initial CATALOG occurred under the circumstances |

described above, the PW parameter would be ignored and

" the Tile would be protected by the TK password (or any
~ other passwords specified).

Assuming the installation has more than one subdirectory,
the user would have been informed of the subdirectory num-;
ber after the successful C‘ATALOG in example 1. He would -

. JOB. _ _ _
REQUEST(LOC) T Asmgn mass storage
 REQUEST(TAPEX, MT)

COPYBR(TAPEX, LOC)

' CATALOG(LOC, PROBLIBL, 8D=6, CY=21, PW=XX)

“EXIT. o P

' cATALoé{Lb‘C, SCRATCH, TK=ABC, RD=DEF, RN=1)
- '6/7/8/9

ThlS ]ob copies a ﬁle from tape foa ﬁie on 4 permanent file ,

-device. Assuming example 2 was successful, a newcycle
“CATALOG is:attemnpted. First; subdirectory 6 is scanned

for tiie_'entry-.- ~CONTROL permission is established hy the

. PW-parameter, and:the newcycle CATALOG is executed.

If errors are encountered, the statementis after the EXIT
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ATTACH

3

‘card will be execuied.

This will cause an attempt to

. CATALOG the file under a different name (SCRATCH),
.- - The latter is an initial CATALOG and the file will be
. given TURNKEY and READ protection.

ATTACH must he used to access an existing permanent file. The ATTACH
procedure ensures that the user has legal access to the permanent file and
makes ita local file.

control card

macro

ATTACH (lfn, pfn, parameters)

ATTACH _fdbaddr, RC

Reqmred parameters are ifn and pfn, or fdbaddr; pertinent optional param-

‘“eters are:

CY o fThe cycle of the ﬁle to be used

AR TR

- PP Privacy procedure pammeter

PW 1],1_;0, 5 passwg:ds tﬁ} esta}::hsh access permissions

8D  +Number of the.subdirectory of this file's entry

_ The RC parameter is used the same as for CATALOG.

ineter is not pr"ésenfib.nd the file has multiple cycles, the
lefan cle is the’ ane wﬂ:h the highest cycle number, presumably the
latest If the CY pl ameter is present and the cycle number is not known

‘to the syatem ‘the request ‘cannot be honored.

System evaluation of passwords é’ﬁéﬁhliéhes the type of access granted to the

cuser for-each file,

Subséguant to ATTACH, the user cannot access the file
in any way for which he does not have permission. For example, if ATTACH

results in READ permlssmn only, the user cannof subsequently use MODIFY
- L

or EXTEND.

PR
L

Multi-read acoess i8 ‘poé.éibl‘e by éeﬁeraﬁng READ permission only. If
another control point also has this file attached and multiread access is not

.., possible, the permanent file ,rpaz;qa;gqr will wait for access to the file,

If SD is present, but the file is not found in the specified subdirectory, the
entire directory will be searched; and a dayfile message will advise the user

of the ci)rrect subdu'ectory

BEC

B Y
b

=y *.'Be.fure a ﬁle éans be used aJ":ter an ATTACH the file must be opened. ATTACH

does not:imply.cpening the filei i The success of an OPEN request depends
upon the. parmisaioua granted When the file is attached.

QL
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Examples: 1.

JOB,
ATTACH(LFILE, PFILE, PW=XXX,ZZ7)
. ‘remainder of job

6/7/8/9

The permanent file PFILE (as created by example 1 under
CATALOG) is attached by control card. It is given the
logieal file name LFILE and will be referenced subsequently
as such. As no SD parameter was specified, all subdirec-
tories will be searched for the file. Because only control
and modify passwords were defined at CATALOG time (in
example L under CATALOG), EXTEND and READ permis- -
sions will be granted by defauit. In addition, since the '
control password XXX was included in the password list,
CONTROL permission is also granted. The extra password

" ZZZ will be ignored, but will not cause an error.

CY is not specified in the ATTACH so the cycle with the

" highest tumber will be attached.

60189400 Rev. K

FDBZ FDB LF, PFILESD=5, CY=1

ATTACH FDBZ, RC

This sequence illustrates an ATTACH by system macro
using the file ereated in example 1 under CATALOG.

Subdirectory five (if it exists) will be scanned first for the -
file. If it is not found, or if the subdirectory does not exist,
all subdirectories will be scanned. If example 1 under
CATALOG executed correctly and the file has not been
purged, it will be found. Setting CY to 1 ensures that cycle 1
is attached (compare with example 1 under ATTACH).

PW ig not specified in fhe FDB, so READ and EXTEND
permiasions are granted by default. There i8 no multi-

© read access,

- The RC parameters are also specified causing the immediate

return of an error code to the user at FDBZ+4 on non-fatal
error detection. -
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8.

JOB. o
ATTACH(OLDPL, PROGLIBL)
UPDATE(@

RETUBN(OLDPL)

COMPASS(I—COMPIIE)

7/8/9 N
"‘IDEN’P ABC' -

.

C e LE

: *COMPILE DEF

G/’l/s/s o ,'f

This Job uses the file created by examples 2 and 5 under
' CATALOG. As no cycle number was specified, the file
_crested in example 2 (cyele 50) will be attached. As unly
the CON’I}RDL password was defined, MODILFY, EXTEND,
and READ will be granted.

" 'This ATTACH catises the permanent file PROGLIBL to be

available at this control point under the logical file name
OLDPL. This ig a relatively simple example of an UPDATE

" .i.operation. (Note that the RETURN detaches the file logieally.)

R

FDBl° FDB: LF1, PERM, TK=T,MD=M, EX~E, CN=C, PW=T

5

-

fc:A'rALoc;_ FDB1
CLOSE '~ LF1,UNLOAD,RECALL
ATTACH  FDB1

P
L

)

/- 'Thig sequence assumes initially that a local file LF1 has

been created, and then cataloged with the name PERM
(eycle 1 By default) with TURNKEY, CONTROIL, MODIFY
and EXTEND passwords. The PW parameter is ignored

CiLoplas CA’I‘ALOG operation.

£;

After the CA'I‘A'LGG is completed, a CLOSE UNLOAD ia

performed, causing a logical detach as does the RETURN
control card.

60189400 Rev. K
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The file PERM can now be re-attachied with the same FDB
(although it is.not mandatory) to conserve CM space. Cycle 1
is assigned-as the default value, since it is the only (and high-

-.@st number) cycle present.--The PW parameter obiains TURN-
'KEY permission, and READ is granted by defadlt. This is an
example of an implicit READ only type of ATTACH.

5. JOB. _

REQUEST(LF1) Assign mass storage

'COMPASS."

. LGO.

CATALOG(LF1, PERM, TK=T, MD=M, EX=E, CN=C)

7/8/9

.

.+ RETURN(LFL).
“47 % ATTACH(LF1, PERM, PW=T)

program to create LFL’
6/7/8/9

G This example is the control card version of example 4 and .
s illustrates the same points without the multiple use of an

F¥DB.::

6. FDB1 FDB LF¥1,PERM, TK=T,MD=M, EX=E, CN=C

o

FDB2 FDB LF1,PERM,PW=T

R S 7 CATALOG
W s . i. ..o ... . - CLOSE
o T e ATTACH

FDB1

; LF1,UNLOAD, RECALL

FDB2

This is the same as examples 4 and 5, except that it uses

two FDRB's,

60189400 Rev. K
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EXTEND

This function extends the length of a permanent file. The file must be

~  attached to-the control point, and: EXTEND permisgsion must be granted.

-« Afile cataloged:by a given:job may:be extended also by that job. EXTEND

makes permanent only the information that has been added to the end of the
file: (data wntten norma.lly at-end~of-informationj.

LiVE et i T

control card EXTENB(lfn)
macro EX'I‘-END fdbaddr, RC

SULETRE T Poart s ; S

Required parameters are 1fn or fdbaddr In the macro form, the FDB
references may be either a new FDB containing only the Ifn or the FDB
used at ATTACH time. RC is used-the same as for the CATAYLOG function.

" The newly written section will acquire the privacy controls of the permanent

file. If n ig an indexad filé, ‘theicurrent index wiil be rewritten at the end
of the file, mva],id..?;ing any. prmr indexes. Random files must be closed
before an EXTEND is'issued.

R

Examples 1., JOB 1
ATTACH(LFl PROGI..IBl)
COMPASS,
( EXTEND(LF1)'
T obesy R T/Bfg s
| o *.: ; ~program
6/7/8/9
. In the above, the file. created in example 2 under CATALOG,
is attached A program to write at end-of-information of
i+ ! LF1is compiled and executed. Prior to terminating the

. job,. the EXTEND function will make permanent any data
written at end-of-information of LF1. X

Col

B
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PURGE

60188400 Rev. K

2, JOB. ‘
ATTACH{LF1,PROGLIB1)
dOMPASS.
o, "
7/8/9 |

FPBX FDB LF1
EXTEND FDBX,RC

6/1/8/9
This ékﬁmpie is similar to example 1, except the EXTEND is
performed by system macro prior to the end of the program,

The RC parameter is also Bpemﬁed on the EXTEND. The
" EXTEND references an FDB containing the logical file name.

PURGE removes a file from the cataiug of permanent files.

control card PURGE(lfn}
.maecro . . PURGE fd_baddr,RC

' Reqmred parameters are ifn and fdbaddr CONTROL permission must be

established.

PURGE operates in two modes, complete or partial. Each is executed by
logmal file name.

Complete PURGE

" If, when the PURGE is issued, the user has all four permissions from the

previous ATTACH, a complete PURGE is attempted. If suceessful, the file
becomes a normal logical _fiie without the restraints of permanency.

If the file is retiurned, close unloaded, or the job ends, the file will disappear,

However, if prior to these three possibilities a CATALOG is successfully
issued, the file can again be made permanent.
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18-20

_Examples: 1. JOB.

Partial PURGE : i

A partial PURGE is attempted if all four permissions are not granted.

This type of PURGE preserves the original privacy controls until the file
disappears at job termination or by a return or close unload. If a file is
partially purged, it cannot be re-cataloged. The partial PURGE possibility
is necegsary since there is no hierarchy of permissions, If a file were
completely purged on the control password only, a user could then read or
write the file.

The partial purge is also useful for preserving file privacy when the universal
permission pagswordis used. The latter can be set to grant only CONTROL
permission thereby allowing the file to be purged. No other action on the file
ia possible. Activatioh of the universal permission option for control threat-

.ens permanency only and not data Privacy.

ATTACH(LFL,PFILE,CY=1, PW=XXX)
PURGE(LF1)

. w0 1 & VO S A

6/71539 o o @

' Using’the file created in example 1 under CATALOG, this
-.job initially attaches LF1, generates CONTROL permission
* by specification, and READ and EXTEND permission by

default.

The PURGE card referem:ing f:h15 iogma.l file name then
executes a partial piurge of the file.” That is, in the pro-
gram following the PURGE, LF1 can be read or written,

but not modified or re-ca.taloged When the job terminates,
the file will disappear.

FDB1' FDB~ LF1,PFILE,CY=1,PW=XXX,YYY
FDBZ -, FDB - LF2;QFILE ,

TR N I R CE

Hrie L0y

ATTACH TFDB1
PURGE  TFDB1

-

CATALOG FDB2

60189400 Rev, K .



This is similar to example 1 except that on the ATTACH
the MODIFY password is given also; thus all four permis-+ -}
sions are granted. The PURGE which follows is complete, .- -
.and the:file can be recataloged: subsequently,-as shown. =

13.3.4

RETURN CODES Codes for the 18-bit code/status word in FDB+4 are listed below. (Bits 9-17 §
are error codes; codes greater than 027 cause job termination.) '
User Return Code
(Octal) Meaning
0 Function successful
1 Not used
2 Logical file name already assigned {(ATTACH)
3 Logical file name not found {CATALOG, EXTEND,
PURGE, RENAME)
h 4 Blank permanent file name (CATALOG, ATTACH)
C 5 Directory full (CATALOG)
6 Catalog full (CATALOG,EXTEND)
7 Permanent file device unavailable
10 Index not written for a random file on CATALOG
or EXTEND.
11 Illegal device for file residence (CATALOG)
12 ATTACH request for unknown file
13 Cyele referenced does notf exist (ATTACH)
14 Invalid cycle number
15 Duplicate name/cycle or not slot on CATALGG
16 Aftempt to CATALOG non-local file
20 Function attempted on non-permanent file
21 Function attempted on purged file
22 CATALOG attefnpt, no word pair
23 Cyecle incomplete on ATTACH
24 Duplicate ATTACH request
All errors are fatal on control card requésts and on macro requests unless the
. RC parameter is specified. .

60189400 Rev. K~ 13-21
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134 .. L
PERMANENT FILE. . G E Cm e
UTILITY :ROUTINES © . Three utility routines :are asgociated with the permanent file system:

iy

DUMPYF dumps permanent files to tape
LOADPF loads these files from the dump tape

: AUDIT provides printed reports on the status of each file
“These roulinés are describéd in the: SCOPE Operator's Guide,

H I 5

ivi
H
: B
@

L
¥ £
7
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GLOSSARY OF SCOPE TERMS

Active file

A file immediately available to the system because of its location on a mass storage device,
tape, or extended core storage. Any file with an entry in the file name tgble is an active file.

Allocatable device

A mass storage device such as a disk, drum, or extended core storage which can be shared by
more than one job.

Central memory resident (CMR)

Variable length low core area of central memory reserved for tables, pointers, and subroutines
necessary for operation of the SCOPE system. '

Central program control (CPC)
A SCOPE subroutine which the system loads into the field length of every user program that con-

tains a file action request or a system action request, Its function is to communicate central
processor requests to the peripheral processors by way of the system monitor routine.

C10

A SCOPE peripheral processor routine which directs the processing of input/output function
requests according to the parameters established by the user in the file environment table.

Ceode and status Tield (C5)
A field in the file environment table, the file status table, or in the permanent file definition

block. SCOPE establishes the CS field and uses it to communicate information about functions
requested by the user program and to return information to the user.

Coded file

A file whose contents are assumed to be alphanumeric ¢haraciers and special characters such as
=+ and $.

60189400 Rev. I Glossary~1
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Cominion file

A file in the system that any job ata controi point may attach and use as a part of that job, The
file remains in the system until it is released by a control card or file action request, or until
the system is deadstarted.

Control points
The cancept by whmh the mulhprogrammmg capablhty of the 6000 series computers is exploited,
Assigning a control point number to a job results in allocation of some of the resources of the
gystem to that job.

Control point area
A 200g word area of central memory resident for each control point. It contains the exchange

jump package, flags, pointers and other mformatwn pertinent to each 3oh assigned tu a corres-
ponding contirol point number,

Cycle
One of the five files that may be cataloged under one permanent file name. g%gj
-Data channel

One of the twelve 12-bit bi~-directional chamnnels by which information passes between the peri-
pheral processors and peripheral devices,

Dayfile

A chronological file mainfained on system mass storage device which forms a permanent account-
ing and job hisfory file. Eniries, called dayfile messages, are generated by operator action or
by the system when conirol cards are processed or other significant action occurs., A portion of
the most recent system dayfile ig displayed at the console; a copy of the job dayfile is.printed
with the output for each job.

Dendstart

The process of initializing the system by loading the SCOPE library programs from magnetic
tape or masa storage. Deadstart recovery is re-initialization after system failure.

O
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DSD (system display)
The SCOPE system program that provides communication between the operator and the system
by accepting control information typed.on the console keyboard and by driving the displays to
present the operator with information pertinent to all jobs known fo the system. DSD is perma-
nently assigned to peripheral processor 9.

Device status table (DST)
A central memory resident table, with entries for each mass storage device controller, that
gives the current pogition of the heads of a device and other information. It is used by the stack
processor to determine which request for the device can be most easily satisfied, :

Device type code (df)

An optional parameter on a REQUEST card or in the file environment table which specifies the
type of device to be used for that file.

DIS (joh display)}
A system peripheral processor program similar to system display DSD that provides for commu-
nication between a job in central memory and the user at console, and permits the user to control
execution of the program by means of the keyboard, . - S

Disposition code (dc)

~ An optional parameter on a REQUEST card or in the file environment table that indiéates how a

file is to be processed after the job is terminated or the file is closed. .

EDITLIB -
A library maintenance program that allows insertion, replacement, and deletion of object lan-
guage programs in the system library during normal system operation.

' End-of-file (EOT)

A short physical record unit or zero-lengih phys.ical record unit containing a level number of 17y .
or a card or card image with 6§-7-8-9 punches in column 1 that indicates the logiecal file end.

60189400 Rev. 1 Glossary-3



End-of-information (EOT}

“The physical end of data in-a file; Some files may have more than one end—of—fﬂe indication,
but no ﬁle may have more than one end-of-information. Lo g

End-of-record (EOR)

A short physical record unit or a zero-length physical record unit confaining a level number. less
than 16g or a card or card image containing 7-8~8 punches in column 1.

P Lo HE

Equipment number

A mumber from 0-7 which identifies the setling on a peripheral device controller,

Equipment status table (EST)

A table within central memory resident, with an entry for eé.ch harl;iwaré deviée attached to the
system, that shows the data channel assignment and whether the equipment is currently in use,

: -'-EST urdinal AT . e . N,
The mumber designating t‘he position of an entry w1thin the equipment status, fzble established at
each installation,

Field Iangth (FL and FE)
FLis the nnmber of central memary words a joh requires - 88 eatablished by the user in a JOB
card or by an RFL control card parameter or by a MEMORY system action request, FE is the
number of words in extended core storage that a job requires. Within central memory or,
extended core storage, the fleld length added fo the reference address defines the upper address
limit of a joh.

FRC

File definition block (FDB)

A table uged for communication between a user program and the pema.u.eut file manager portion
of the SCOPE system. An FDB for each permzment file in fhe user program must regide in the
fieldlength BT SUTE Cant R cE e e

oo & i N Fon R

F R s o
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File environment table (FET)

.A table used for communication between a user program and the operating system when files are
processed.  An FET created by a compﬂer or by the user is required within the user field length
for each file in the program, . - : . .

File name table/file status table (FNT/FST)

A table within central memory resident with a three-word entry for each file known to the sys-
tem, The first word (the file name table entry) consists of the logical file name and conirol
information; the second and third words (the file status fable enfry) show the current use being
made of the file,

Hang

A gystem stop that may be caused by hardware failure or by an error in a peripheral processor
program.

JANUS

The SCOPE peripheral processor routine which controls the processing of up fo 4 gai‘d readers,
3 card punches, and 12 line printers. It normally functions at conirol point 1, but may be
assigned to another control point by the operator.

© Labeled tape

A magnetic tape with header and trailer labels having the format of the 6000 series standard
labels or the 3000 series labels.

Level

An indicator specifying relative position in a hierarchjr. For priority congiderations, level 0 is
the lowest priority. For segment loading, level 0 is the initial segment loaded. For overlay

loading, both primary and secondary designations are required, with level (0, 0) being the main .
overlay, '

Level number

A number from 0-17g that the user appends to a short physical record unit or places in a zero-
length physical record unit to form logical record groups within files. Level number 17g:
indicates a logical end-of-file, Level number 168 is used by checkpoint/restart and should not
otherwise be specified by the user,
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Local file
A file attached to a job assigned to a control point; ‘Unless a local file.is to be processed further
{because it has & user-declared non-zero disposition code, is 2 system output file; or is .
declared to be a common file or a permanent file}, it vanishes when. the job is terminated.

Locked file
A local file with the lock bit set in its file name table entry ‘The file cannot he pmcessed fur-
‘ther by the system until the lock bhitis cleared sl . :

Logical file name (lin)
The 1-7 alphanumeric display coded characters by which the operating sysiem recognizes a file,
The name ig taken from the file environment table or from a REQUEST card parameter and
placed in the file hame table when the file is established. . .

Logical record
A grouping of data consisting of one or more physical record units mediately followed by a
ahort physical record anit ora zere-length physmal record unit

L tape
A tape containing physical records whose size ranges from one central memory word to an-upper
limit specified by the size of the buffer for that tape.

Monitor (MTR)
The SCOPE routine which coordinates and controls =ll activities of the system, It occuples
peripheral processor 0. It schedules the use of the central processor and the other peripheral
processors. : s Caw e A - Do Bt

Non-allocatable device

A device such as a magnetic tape or a private disk pack which can be used by only one ]ob ata
given time.

Overiay o 3

A block of absolute object code called by a uger program’ and loaded into a speclﬁed area of the
field length at the time it is needed for execution.

Glodgary-6 60189400 Rev. T
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Owncode
An optional parameter of the file environmez;t table which gpecifies the address of a user-supplied
routine to be used when an end-of-information or an error is encountered.
Permanent file
A file on a mass siorage device which is protected from unauthorized access and accidental des-
truction. Unlike a common file, it is not desiroyed by normal deadstart.
Permanent file directory (PFD)}
A mass storage resident directory of all permanent files with their passwords and other perti-
. nent information. . It cannot be accessed by any central processor program.
Permanent file manager (PFM)
Peripheral processor programs corresponding to permanent file functions which implement user
requesis for permanent file processing, ' '
Physical record unit (PRU)
The smallest amount of information transmittéd by a single physical operation of a specified
equipment, measured in central memory words. A PRU for mass storage devices is 6414 words
long; that for SCOPE binary magnetic tape is 51219 words; ete, o
Program library
The source language programs which compile or assemble into the SCOPE system library. The
program library is maintained by using the UPDATE program.
Recall
The state of & program when it has released control of the central processor until a fixed time
has elapsed or until a requested function is complete, Recall is a system action request, as
well as an optional parameter of some file action requests.
Record block

A storage area of a fixed size, relative to specific mass storage devices, which is the smallest
division of the device that can be assigned to a file.
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Record block reservation table (RBR)

" A central memory resident mble for each allocatable device. It is used during mput/output pro-
cessing to indicate whether a given record bloek of the device is available for assignment fo a
fila,

Record block iable (RBT)

A chain of two-word entries determimng the record blocks occupmd by ‘each file on an allocatable
device. It resides in high central memory when the file is active.

Record block table catalog (RBTC)

A mass storage resident fable of entries for edch peérmanent file containing the owner identifica-
tion, pointers, and record block chain for the file, It cannot be accessed by any central proces~
BOT program.

Reference addreéss (RA and REy *

RS

RA is the central memory address that is the starting, or zero, address for a program, RA +1 g”"“‘%
is used as the communication word between the user program and monitor. RE is the extended S’
core storage starting address used by a program. ' ‘

" 8 tapé (stranger tape)

A magnetic tape (Iabeled or unlabeled) containing physical records ranging in size from 2 charae-
ters to 512070 characters. This tape does not contain any level numbers.

SCOPE

The operating system for the CONTROL DATA 5400/6500/8600 computers, The name is derived
from Supervisory Control of Program Execution.

Pl

SCOPE tape _
2R B
A tape created under SCOPE 8 withi fixed lengﬂ1 physical record units: for coded tape, 12810
ceniral memory words; for binary tape, 5124 ceniral memory words. A SCOPE tape may he
labeled or unlabeled. .

B
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Segment

A group of relocatable subprograms {vhich‘may be loaded or removed from memory 4s a unit.

Short PRU

A physical record unit containing fewer than normsal words, and to which a level number has
been appended to mdicate the end of a logical record,

£

Stack processor
A group of peripheral processor routines which processes the requests for all mass storage
functions and efficiently sequences execution of these requests,

Standard labeled tape
A tape with labels conforming to the proposed USA Standard for Magnetic Tape Tables and File
Structure for Information Interchange. Also called a system labeled tape.

Bystem library
The collection of cbject language programs residing in central memory or on mass storage which
are necessary for running the SCOPE system and its product set.

Transient program
A program which occupies a peripheral processer only for the time it 18 needed to perform a
task asgigned by the monitor,

Unlabeled tape
A magnetic tape that does not have a header label. Unlabeled tapes generated by SCOPE contain
a trailer label similar to the trailer for a standard labeled tape for the 6000 series computers.,

Unsatisfied external

An external reference in a user program for which the system does not have a link to a user
program or a system library program after the user program is loaded,

60189400 Rev. I Glossary-9



UPDATE

A library maintenance program that sllows a program.library.to be modified or a new program
library to be created. It maintains a Tecord of the changes made to individual cards in the

library by using correction history bytes.

DT

i

An external tape in SCOPE 2 format which in BCD mode ‘consists of ﬁh&sfcai :r:cecoﬁ's {,).f_ 13610
characters including any blank fill; in binary mode, has a logical record structure with a physical
record unit size of 5121, words. L

Zero length PRU

A physical record unit containing only a level number that is used to terminate a Iogical record;
it does not contain any data. . .
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CHARACTER SET

CHAR DIS- HOLLERITH EXT CHAR  DIS- HOLLERITH EXT -
{printed) PLAY {punched) BCD (printed} - PLAY {punched) BCD .

A 01 12-1 61 0 33 0 12

02 12-2 62 1 34 1 01

C 03 12-3 63 2 35 2 02

D 04 12-4 64 3 36 3 03

E 05 12-5 65 4 37 4 04

F 06 12-6 66 5 40 5 05

G 07 12-7 67 6 41 6 06

H 10 12-8 70 T 42 7 07

1 11 12-9 71 8 43 8 10

J 12 11-1 41 9 44 9 11

) K 13 11-2 42 + 45 12 60

g L 14 11-3 43 - 46 11 40
M 15 11-4 44 * 47 11-8-4 54

N 16 11-5 45 v 50 0-1 | 21

) 17 11-6 46 ¢ s1 0-8-4 34

P 20 11-7 47 ) 52 12-8-4 74

Q 21 11-8 50 $ 53 11-8-3 53

R 22 11-9 51 = 54 8-3 13

S 23 0-2 22 blank 55 space 20

T 24 0-3 23 . 56 0-8-3 - 33

U 25 0-4 24 . 57 12-8-3 73

\'s 26 0-5 25 = 60 0~B-6 36

w 27 0-6 26 [ 61. : . . B-T 17

X 30 0-7 27 1 62 0-8-2 32

Y 31 . 0-8 . - 30 - 63 -2 - oof

Z

32 ' 029 31 4 64 T 84 14

1W?&’I’iti:m:& as 12 on magnetic tape
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CHAR = DIS- -HOLLERITH _ EX1 .
(printgg} PLAY (punched) _ BCD -
- 65 0-8-5 35.

V. 66 ©11-0 52
A 67 0-8-7 37

b 70 . 11-8-5 . 55,
v 71 . 11-8-6 56
<. 72 C12-00 721t
>, 73 . 11-8-7 57 -
= 74 8-5 15,
= 75 . 12-8-5 ,. 75
- 76 . 12-B-6 76.
SR 1 4 : 12-8-7 . 77
end-of- 0000 : .. 1632
line . _ )
. 00xx Wt
blank:_ 55 6-8 4 - 1etiEt

3 AT s can

T "11-0 and 11-8-2 are equivalent i
T 12-0 and 12-8-2 are equivalent’ i

11 Since the display character 060'has no BCD or Hollerith equivalent, it may be used as a flag
character. The flag character together with the character immediately following it (xx) have
special interpretations. '

1T A 6-8 punch is converted to a display code 55 with no dizgnostic-given.'

A-2 60189400 Rev. 1
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FET EXTENSION FOR COBOL AND SORT/MERGE USAGE

14

15

i6

17

18

19

20

ffor Depending on

BLOCKER ADDRESS (18 bits)

This is the address of a routice which packs logical records into an output buffer. The routine
determines if there is room in the buffer to receive the logical record. If so, the BLOCKER

13 WORDS of SCOPE-FET
59 56 53 47 41 29 23 - 17 13 8 -5 0
Blocker Address Déblocker Address
Record Length ’ Record
D .
(logical) ST U1 Type
R d I
3:1(::1:: Maximum Record Blocker Size of Single -
Value Length(logical) B}’!tBS Occurrence of Trailer
. s _ Deblocker S
M Bcpl| Key Position 4BIy‘tes Key Length
|
1
t Spacing Control Label Address
Record Count - -
Fixed record Length )
d P
( ‘cal) Record Count Rerun erio_q

routine transfers the logical record to the buffer and updates OUT. H not, the BLOCKER routine.
calls SCODE to write the buffer area onto an external device before transferring the logical records
to the cutput buffer. BLOCKER routines go into RECALL status while SCOPE is processing the data

transfer.
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DEBLOCKER ADDRESS (18 bits)

This is the address of a routine which unpacks logical records from an input buffer into a user's

record area, or which gupplies the user with the record's address in the input buffer. This routine

determines if the input buffer already containg another logical record. X so, the DEBLOCKER
processes it as required; if not, the DEBLOCKER calis SCOPE to fill the buffer. DEBLOCKEB
goes into RECALL statas during the SGOPE operation. R

D = Disposal Code

This field for magnetic tape files assumes the following values:

160
010
001

RECORD LOGIGAL LENGTH (13 bita)

This field is the number of B—hit bytes ih the records for ﬂxed Iength records fur OCCU'RS {trailer)

. REWIND (relezse)
. LOCK (save)
Noi REWIND

records, it is the size of the fixed portion: {length if no trailer items exist); for all other typas of
variable length records ﬂns ﬁeld oontaina the minlmum record size.

ST = Logical Status (4 bits)

This field indicates the logical status of a file:

IXHX
X1XX
XX
XX01

" file ig currently open’

file is an optional fila =

‘records must be counted to control restart dump

end of reel condition controls restart dump

U = Use Code (3 bits)

This field used by SORT/'MERGE ccnta:lns ‘an indicator as to the use of the ﬂie described by this
FET. Its values are:

001

010
160

sort input -
merge input
output
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RECORD TYPE (6 hits)
This field describes the kind of Tecords:in the file: -
000001 fixed length record
000010 variable length records (length controlled by key field)

000100 variable length records (length determined by presence of a record mark chs:acter)

001000 variable length records (fixed portion plus a variable number of flxed length trailer
« oy ¢ -items), This is the COBOL OCCURS DEPENDING ON type of variability.

010000 * " universal record.’ The BLOCKER prefixes each logical record with.one word .
o T containmg the number of 6-bit bytes in the record and the DEBLOCKER removes this
word. Each of the other record types can be:mapped into.the umversai record format.
RECORD MARK VALUE (6 bits)
This field contains the octal value of the record delimiter for record mark types.

MAXIMUM LOGICAL RECORD LENGTH (18 bits)

This field contains maximum size for variable records of all types as the. number of 6-bit bytes in
the record. 1t is not used for fixed length records.

BLOCKER/DEBLOCKER BYTES (12 bits)

Used in combination with IN {word 3) and OUT (word 4) to specify the next logical record position in
the CIO buifer to be blocked or deblocked.

SIZE OF SINGLE OCCURRENCE (18 bits)
gize of one trailer item

This field contains the number of 6-bit bytes in a single occurrence of the trai1er item. It is
meaningful only for trailer type variable length records. : : C

M = Mode (2 bits)

This field indicates the recording format of the length key field:
0 binary number
1 decimal number
2  floating point integer

BCP

Beginning character position for variable length records.
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KEY POSITION (18 bits)

This field is interpreted by SORT/MERGE as the position.of the first 6-bit byte in the 'lg.zréagth key . .
field. If the length key field begins in the first 6-bit byte of the record, this field contains the value
of 1. . C o

This field s interpreted by COBOL as the CM hddress of the length key field."

i, T

KEY LENGTH (8 bits) . L
This field contains the number of 6-bit by‘tes in the length key fieid. - The length'key field contains the
number of 6-bit bytes in the record for key field variable records and it contains the number of trailer
- jtems with the record for variable trailer records (OCCURS DEPENDING QNL;e_qgrda) . 'This field
“ ‘must begin within the first n 6-bit bytes when n is, MINIMUM LOGICAL RECORD LENGTH less the
KEY LENGTH,
t = label type (2 bitsy
0  standard labels
1 non-standard labels
2 omitted labels
IN (1 hit)
Set if file is opened for input or input-output processing.. ... : : SRR B
OUT(lhit) Py o i : PR .
Set if file is opened for output or input-output processing. -
SPACING CONTROL (18 biis) -

This field contains the count of the number of lines to advance the pointer when the WRITE, BEFORE
ADVANCING or the WRITE AFTER ADVANCING option is used in COBOL.

LABEL ADDRESS (18 bits}

The address of a 120-character area where the user places the value. to.be checked against the value
in the first physical record of a file declared as having a non-standard label.

RECORD COUNT (42 bits)

This field is used to count the records that have been processed in the..fi.le cieécriﬁe& hy:this FET.
FIXED RECORD LENGTH (Logical) (18 bits) "

Containg zero for variable length records or the r’iumbe’:f of Ehéracféraiﬁ fiﬁé& length fééor&s. '
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FIXED COUNT RERUN PERIOD (30 bits)

When the ST (logical status field) indicates that a restart dump is to be taken every n records (speci-'
fied by user), this field contains n (the number of records to be processed between restart dumps).

The following macro generates the FET appendix.
RECORDT, O, C, E, L, D, U
The RECORD macro generates FET +13 and FET +14.

T Record type =F, V, T, R, S
F fixed length records o
variable length records (key field type)

v
T trailer item variable length records (OCCURS DEPENDING ON)
R record mark variable length records
8 systems record _fox_mat
0 Optional file indicator
blank mandatory file

non-blank optional file

C Restart dumps controlled by record count
blank not controlied by
non-blank controlied by record count

E Restart dumps controlled by end of reel condition
blank not controlled by end of reel condition
non-blank controlled by end of reel condition

L Record length, number of 6-bit bytes in the record

D Disposal Code
R REWIND (release)
L LOCK (save)
N NO REWIND
u Usage
S sort input
M merge input
o output
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VARIABLL, M, P, K, §, R Cen

The VARIABL macro creates FET +15 :-md FET +16.

L
M

Maximum record iength as the number of S—hit hytes in the Iargest record '

Key mode

B binary -

D decimal

F floating point integer

Key position, position in record of Ieftmust 6-bit byte in the key field
Key length as the nnmber of B—bit bytes iu the key ﬁeld .
Size of a single frailer item as number of 6-bit bytes:initem

Record mark value &s octal representation of delimiting chatadter

(R R P

CONTROL P, t, LA

The CONTROL macro ereates FET +17, +18, and +19.

r
t

Number of records to be processed between A dumps 3
Label type N

LA  Iabel address for files with non-standard labels

60189400 Rev.. C.
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STANDARD LABELS C

Standard Labels are all recorded in the BCD mode at a density defined by an installation parameter; l
they are 80 characters in length.

The labels, as described, are designed to conform to the proposed USA Standard for Magnetic Tape
Labels and File Structure for Information Interchange submitted by the x.3.2/457 Committee on
November 28, 1866. :

In this appendix, "n" me_azis any numerié digit, 0 through 9; and "a'' means any of the 6-bit charac-
ters of the character set in Appendix A.

An optional field may, but does not necessarily, contain the information described. I an optional
field does not contain the designated information, it should contain blanks. Fields not deseribed as
optional are considered to be mandatory and must be written as specified.

O

60189400 Rev. 1 C-1



VOLUME HEADER LABEI,

Field

1

L=~ T 4

Name
fabel Identifier
Label Nimbst
Visual Reel

. Number

Seciurity

. Volume Density .

‘Reservéed for

operating system

Reserved for
future standard-
ization

Length

[y

19

49

Pogition

1-3
4
5-10

11

iz

13481 -

32-80

Deseription
Must be VOL
Must be 1
Six n chardcters
Blank = not security protected
Non-blank = security protected

Density of file information on tap
biank or 00 = 556 bpi

1= 200bpi
- 2 =800 bpi
Must be blank
Must be blank
-
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FILE HEADER LABEL

Field Name - Length Position Description

1 Label identifier. 3 1-3 Must be HDR

2 Lahel number 1 4 Must be 1

3 File label name T 5-21 Any a characters to identify this file .

4 Multi-file 6 22-27 Any a characters to identify the set of
identification files that includes this one. This ID

must be the same for all files of a
multi-file set {min)

5 ~ Reel number . 4 28-31 4 n characters. Incremented by one ‘
: : immediately after trailer label is
written on the volume

6 Multi-file ' 4 32-35 4 n characters denoting position
(position-number) number of file within the set of files.
7 Reserved for future 4 36-39 Must be blank
gtandardization
B Edition number 2 40-41 Two n characters distinguishing
C\ successive iterations of same file
) .
el 9 Reserved for future 1 42 Must be blank
standardization _
10 Creation Date 5 43-47 Date file was created; YYDDD, which
is 2n characters for year and 3n
& characters for Julian date (001 to 366)
11 Reserved for fulure 1 48 Must be space
standardization
12 Expiration date 5 49-53 Same format as Field 10. This file is
regarded as expired when today's date
is equal to or later than the date given
in this field. When this condition is
satisfied, the remainder of this volume
may be overwritten. To be effective on
multi-file volumes, therefore, the ex-
piration date of a file must be less than
or equal to the expiration date of all
previous files on the volume
13 Security 1 54 Same as field 4 of the Volume Header
Label
14 Block Count 6 55-60 Must be zeros
i5 Reserved for future 20 60-80 Must be spaces
standardization
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FILE TRAILER LABEL

Field Name _
1 Label Identifier

2 Label Number
3-13 Same a8 corre-
: " sponding fields
in File Header ~
(optional)
14 Block Count
15 Reserved for fhiture:
" standardization

VOLUME TRAILER LABEL

Field Name _
1 Lahel Identifier
2 - Label Number

3-12 Same as corre-—

sponding fields in
File Header

{optional)
i3 Block count

14  Reserved for future

Length

50

20

Lengﬁ_ h
3

-1
50

20

Position
1-3

4

5-54

55-60

61-80

FPosition

1-3

5-54

55~60

61-80

s

Description
Must be EOF
Must bhe 1

Same as corresponding fields in
File Header

Six n characters, mimber of data
blocks (including labels and tape _
marks) written since last File Header
Label

Must be blank

Description
Must be EOV

Must be 1

O

Same as corresponding field in
file header

& n characters, number of data blocks
(excluding labels and tape marks)
written since preceding volume

label

Must be blanks

The volime trailer label format is identical to file trailer label format except for the third

character.

C-4
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The 3000 series labels has the following format:

Header 80 BCD characters

Charactier Position

1

2-3
4-5
6-8
9-22
23-24
25~30
31-32
3380

Recording density, 2, 5, or 8, indicating 200, 556, or B0O bpi
Unique labe) identifier ()

Logical unit number, 2 digits

Retention cycle, 3 digits

File name, 14 alphanumeric characters

Reel number, 2 digits

Date written; Month, Day, Year (mmddyy) in File ID

Edition number, 2 digits |

User supplied information

Trailer 80 characters, EOF or EQT, each followed by block count

EOT, block count

EOF, block count

EOS
Two tape marks

60189400 Rev. I

Indicates end of reel for multi-reel files; it is preceded by one and
followed by two tape marks.

Ends a file or multi-files; it is preceded by one and followed by one or two
tape marks.
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RELOCATABLE SUBROUTINE FORMAT D

The deck of one subprogram (subroutine) as it is output from an assembler or compiler comprises
one logical record. Each logical record is made up of an indefinite number of tables. Each table is
preceded by an identification word which specifiea'to the loader the procedure to be followed in
loading the table. The identification word has.the format: S

CN wC ] IR L
59 53 47 35 T 0

CN = Code number identifying type of dafa in table {text, entry points, exiernal references, eic).
WC = Word count in table excluding identificafion word

LR = Method of relocation for the load address

L = Load address, 18-bits as defined for each type of table

LR and other relocation fields in the tables are nine bits long. Six of the mine are used currently;
the other three are reserved for future expansion. ' ) ’ ‘

Prefix Table

The prefix table, if present, is the first table in a subroutine. It is bypassed by the loader. .The
prefix table is used by EDITLIB in constructing or modifying the SCOPE library. The format of
the table is: :

CON =177 8 LR and L are ignored.

word 1 name of subprogram

date typed by operator at deadstart tizﬁe. one leading
and one trailing blank.
59 . 17 _ 0

waord 2

The binary output from an assembly consists of all loader control cards (LCC) {vritten as individual
records, iben an identification table of 14 words is written (77-{able}, followed by the deck. H
errors occur in assembly, no binary output, excep_t the 77-table and apy‘LCG records, will appear.
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Fox: absoluteﬁprngrams, foﬂowing the '77 tablew another contrt;l :.sfurd fnllowedby the dhsolute
program. This control word contains:
CP Programs: 5000 L, L, fHff fftt titt
L 1’ L = 00 for first overlay _
. ) GlforsuhSEQueutoverlays sren o SRR L ;'
: fﬂ’fff = origin -1 as speciﬁed outhe IDENT lme : _ ,_ S
ttttt = entry point address as specified on’IDENT Line ' & - < ¢ - S
PP Programs: nnnn nnd0 ffff 0000 ccee’
nniiinn = program name.
baiid = arigin -5 as specified on the IDENT line

‘cecé’ = program length (1nclud:mg ‘this cdontrol word) in central ] memory- (prngram
Iength+9)/5 - o

l PIDL

Program identification and Length. table containg the subprogmm uientlﬁcation and decls.raﬁons _
concerning common block allocation. e o - ' {i}

HH

1dentification Word

CN 344
LR Unused

word 1 name of subprogram 1 PL
58 o 0

PL Program length

words 2-WC name of common block BL

If blank common, name is 7 display code blank characters.
BL Bleck length
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If WC=1, no common references appear in the program. Subprogram length is relevant only in the
first PIDL table.. All PIDL tables must appear before any other tables for a given subprogram. The
names of common blocks may not be duplicated in a PIDL table, The list of common block names is
called the Local Common Table (LCT). Since relocation of addresses relative to common blocks is
designated by positions in LCT, the order of the common block names is significant. :

The first word in the LCT is referred to as position 1.

ENTR

The entry point table contains a list of all the named entry points to the subprogram and its
associated labeled common blocks. The ENTR table must immediately follow the PIDL table.

Identification Word

I CN = 363 .

Ignored
Ignored

LR
L

1l

Words 1 through WC

O

'Each entry in the tabie is 2 words long. The first word containg the name of the entry point.
The second word containg the location of the entry point.

Y

I firat word . _ N entry point name
59 T _ 17 0
gecond
word RL Loc
59 26 17 0
RL = relocation of the address specified by LOC;
0 absolute, relative to RA (no relocation)

1 program relocatable

3-77g relative to common block M, where M is in position RL-2 of LCT, M must
not refer to blank common,

LOC= address of entry point
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TEXT ‘

Text and data tables contain data comprising the subprogram and informition necessary for properly
relocating the data, The table consists of: an origin for the data, the data itself, and indicators '
describing relocation. (if any) of the three possible 1ocations in a data word which may refer to
addresses in memory. TEXT tables may appear in any order and any numbers.

WC must be in the range 2 through 20g.

Identification word
CN =405 = - . L
LR ' = relocation of load address (L)
0 absolute, relative to RA
1 relative to program origin

3-T7g relative to labeled common block M; M is in position LR-2 of LOCT. Values of
2 and n, where n refers to blank commen, are not permitted,

L = load address. Initial location of data appearing in the second word of the table. L will
be relocated using LR, ’
First Word ' T - o @

Relocation word consists of a series of 4-bit bytes describing the relocation of each of the three
possible address references ina 60-bit data word. The first byte (bits 56-59) deseribes the re-
location for the data word in the second word of the TEXT table, ste. The number of relevant

bytes and data words is determined by WC. TRelocation is relative to program origin or the comple- :

ment of the program origin (negative relocation). The value and relocation for each byte follows:
¢00X  mo relocation
1i)XX5 upper address, program mlocaﬁén
11XX° upper address, ‘negative relocation
010X middle address, program relocation
011X middle address, negative relocatiqn
1X10 lower address, program -relocatiop
1X11 lower address, negative reincaﬁon
0410 same as 1X10
0011 same a8 1X11

The above designations permit independent and simultaneous relocation of both upper and lower
addresses.

F Y

.
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Words 2 through WC

Data words are loaded consecutively beginning at L. Their addresses are relocated as specified by
the corresponding byte in the relocation word. With the text table, all addresses are relocated
absolute or relative to program origin, never relative to a labeled common block. As a result,
addressing relative to labeled common for text must be accomplished through FILL tables.

FIL.1,

The FILL table contains information necessary to relocate previously loaded address fields.’
References to common are relocated through this table, Program relocation may also be effected
using the FILL table, although the usual method {(with fewer words) is to use the TEXT table. Re-
location specified by FILL tables is accomplished after all programs from the input file are loaded;
5o that text referenced by the FILL table may appear after it. Since FILL tables are processed in
order, the results of a FILL table will be preset when subsequent relocation is specified. For
example, muiti-loads into labeled common should be avoided as the result will be unpredictable.

Identification Word

CN = 42
LR =0
L =0

Words 1 through WC

All remaining words are partitioned into sets of 30-bit contiguous bytes, each set is headed
by one control byte and followed by an indefinite number of data bytes. The last byte may be
zero. The control byte contains information concerning each of the subsequent data bytes
until another control byte is encountered.

A zero byte is treated as a control byte in the format:

0| . - AR |
29 8 0

AR is the relocation of the value in the address position of a word specified in the succeeding data
bytes. AR has the value: \

0 absolute, relative to RA (no relocation)
i program relocation
2 negative relocation

3-77 relative to common block M where M is in position AR-2 of LCT,
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One control byte suffices for several data bytes. The format of the data byte is:

e BL [ -LOC: -
P = Position within word of address specified by R.L and -LOC'.’
10 upper
01 middie
00 lowet.

' RL = Relocation of address specified by L.OC!
RL has the same range of values as‘AI‘_{ in the control
_byte except that 2 and any reference to blank common
are illegal. : L

LOC = Address of data word o be modified.
The contents of address field position (P) at location
1.OC relative to RL is added to the origin as specified
by AR in the control byte.

The LINK tzble indicates external references within the subprogram. Each reference to an external
symbol must appear as an entry in LINK. : A

idghﬁﬁéaﬁoﬁ‘Wp'rd_ o ' T

CN = 448 . .)é o
LR = Ignored

L =0

All remaining words are partitioned into sets consisting of one 60-bit name word and. a series of
30-bit contiguous data bytes indicating address positions which refer to the external symbol described
in the name word. It is possible for the name word to be split between two computer words.

name of external symbol

59 , T 0

60189400 Rev. C



Names of external symbols (7 characters) must begin with a character for which the display code
representation has a high order bit equal {o zero. The data bytes have the form:

1jP RL LoC
29 26 17 0
P = Position within the word of the reference to the éxterna_,l symbol:
1 uppor co e :
o1 : rmddle
00 lower
R = Relocatmn of address speclﬁed by LOC
T g ' absolute relative to RA .
1:° °  program relocation

3—7?8 relative to common block M where M is in position RLwé of LCT .
L.OC = Address of the word containing the reference to the external synibol

o
C REPL — Replication Table

The REPL table permits the repetition of a block of data without requiring one word per location in
a TEXT table.

Identification Word

CN = 434
LR = Ignored
L = 1if replication is not to be deferred until all text is loaded. (Instant repiication)

Words 1 through WC

Each entry in the __tahle consists of two words in the format:

word1l | 1 SR

word 2 c B DR D _
59 - T 41 26 7 0
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‘87 = Initlal address ofthe source dai:a must be non-—zeru )
SR = Belocatmn of the address spemﬁed by S ° .'
1] Absgolute, relative to RA
1 Program relocation L - AT

3-1tg  Relative to common block M, where M is in position SR~2 of LCT. M must
not refer to blank comroon _

S IV AT SRR I S

D = Initial address nf destmatl.on of data L 7

DR = Belocation of address specified by D; range of values same as SR- )

B = Size of data block N

C = Number of times data block is to be repeated o .

I = Inerement to be added to D before each data bIock is repeated ﬁrst repetitlon of

block is at D, second at D+, etc. The data biock {B-long) with origin at 8 is
repeated C times beginning at D the first time, and beginning at the previous
origm plus I thereaﬂ;er.

¥Cc=0 C 15 mterpreted as 1
HB=0 Bis mterpreted as 1
HI=0 iis interpreted as B

D=0 D is interpreted as 5+B

XFER — Transfer Table

The XFER table indicates the end of a subroutine and a pointer address,

Identification Word

CN =46 . .m0

LR = Ignored
L = Ignored
entry point name

The entry point name need notbe in the subprogram. If name is blank, there'is no named XFER.

The location of the entry point is returned following a loader request. If a named XFER is en-
countered prior to an EXECUTE, eontrol is transferred to that entry point. Otherwise, the job
is aborted with the comment NO TRANSFER ADDRESS. If more than one subprogram has a
named X¥FER, control is given to the last encountered XFER name.
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SYSTEXT — Systems Text

Normally, systems text is derived from the library overlay named SYSTEXT, and is assembled prior
to assembly of the source program, although this may be changed through the S option. Systems text
overlays on the library look like loader overlays with the following control word:

5000 0101 0000 §000 0000

Data consists of coded lines. A minus zero word follows the last coded line.

Systems text can be deleted by using the S option with a dummy (non-existent) record name. A non-
fatal loader message is produced when COMPASS attempts to load the overlay.
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CARD FORMAT E

Column 1
7,8,9 T - ' Ehd nf logical record
6,7,8,9 - " End of file
7.8 Binary card
7 and 9 not bothk in column 1 Coded card
Columns
1. 2 3 4.5 ' 7 -~ -T7 80
12 _/........: ‘ ’
11 | ] : y < _
0 *'g’ - ~— Column Binary Information . T |
L8l e @
(SR B 3
S -
2 3|3 g
[=] O
o4 =
s |2 ]
6 4 =31
3] o=
@ o8
7 & FAp
@] _ :23
g 0z

A binary card can contain up to 15 central memory words starting at column 3. Column 1 also
contains & central memory word count in rows 0, 1, 2 and 3 plus a check indicator in row 4. If
row 4 of column 1 is zero, column 2 is used as a checksum for the card on input; if row 4 is one,
no check is performed on input. '

Columns 79 and 80 contain a binary serial number. If a logical record is output on the card punch,
each card has a checksum in column 2 and a serial number in column 8¢, which orders it within
the logical record.

Coded cards are translated on input from Hollerith to display code, and packed 10 columns per
central memory word. A central memory word with a lowest byte of zero marks the end of a coded
card (it is a coded record), and the full length of the card is not stored if it has trailing blanks. A
compact form is thereby produced if coded cards are transferred to another device. :
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Card Files ~ T

Any punched cards can be read: standard types or free-form cards.

Four types of cards are considered standard:

A card with 0017 oetal in column 1 is recognized as an end-of-file marker.

A card with 0007 octal in column 1 is recogmzed as an end-of -record marker. The level is
assumed to be zerc uniess columng 2’ and 3 contain a level number punched in Hollerith form.
The level number is read as octal. The following are valid punches (b represents a blank): »

00 or Ob 04 or 4h 10 vy L

01 orib 05 or 5b 11 15 ]

02 or 2b 06 or 6b 12 16" S
03 or 3b 07 or 7b 13 17

Any card other than the above with 7,9 punches in column 1 is assumed to be hinary It must
contain 0105, 0205, 0305......, 1605, or 1705 in column 1 and a correct checksum in column
2;ior 0145, 0245..:%..-1645; or 1745 in column 1, in which case column 2 is ignored. The
fu'«st “i:wo digits, 01 or 17, give the word count of the card. Each word occupies 5 columns, and

{ the first word of information begms in culumn 3. Columns after the last word of. information,

up to‘and including colimn 78, are igrnored. The lower 5 bits of column 79, and aII leLts of
column ‘80 constitute a 1'?-b1t gerial number for the card within its record. I the cards of a

binary record do not have these numbers in correct sequence (beginning at 1 for the first card), i
' a mesgsage is given but the cards are accepted. The checksum is the one's’ complement of the faid
sum of ail information columns, this sum 1is formed asif in a 12-bit: accumnlator w1th gircular
carry. - s P ,
Any card that does not hzwe 7 and 9 punched in column 1 is assumed to contain Hollenth—punched
1nformatmn, one-6-bit character per eolwnn, or eight 60-bit words per card. Any column that
does not contain a valid Hollenth gombination is read as a blank, and & message containing the
“record number and the card number within the record is gwen. To be a valid Hollerith combina-
.. tion, a column must contain one of the following: :
12 and 0, or 11 and 0, and no other punches.
or ;
Not more than one of the punches 12, 11, and 0, with
No additional punch, or any oné punch from 1to 9
or
An 8 punch with one more punch from 2, 3, 4,5,6, 7
Binary and Hollerith-punched (coded) cards may be mixed within one record, but & message is
given cqntaiping the number of any record containing one or more mode changes.
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Free-form cards

It is also possible to set up a record of one or more cards that will be read as sixteen 60-bit words
per card (80 12-bit columns), with no format checking; except that a card with octal 0017 in column 1
with no other punches, will be interpreted as an end-of-file no matter where it occurs. This rule
prevents the separator between jobs in the input stack from being accidentally missed. A card with
0017 in column 1, if it has at least one punch in at least one other column, can be read as 16 words
mthout format controi though normally it would be an end-of-file separator, -

Such a special record cdan be-set up as follows'

1. A eardwith octal 7777 in column 1, and 7777 in column 2, and no other punches. No
information is read into memory from this card; it signals that free-form cards will follow.

2.  Any number.of cards punched in any manner, except that none must be identical to the -
above card, and none must be an absolute end-of-file card. . These cards are read as
binary cards, each containing 16 words of information.

3. A card identical with card 1.- No information is read into memory from this card; it
signals the end of free-form cards. Normal binary or coded cards, or an end-of-record,
should follow.

4. ‘An end-of-record cé.rd_. This is interpreted normally, because free-form reading has

terminated.

If it should be necessary for the record of free-form cards to include a card identical to the card
described in 1 above, a slightly different card could be chosen to begin and end free-forin reading.
Any card with octal 7777 in column 1 and in one other column with no other punches is recognized
as signalling that free-form cards follow until an identical card or an absoiute end-~o f-ﬁle is read.
Therefore there are 79 possibilities to chooge from.

A series of free-form cards will normally be organized into one record; however, it can be preceded
and/or followed by binary and/or coded cards within the same record. The information will be
read but a mode-change message will be issued for the record. Thus & record might validly consist
of the following:

1. A series of Hollerith punched cards. Read as 10 words each,

2, A start-free-form card, e.g., 7777 in colunns 1 and 80, and no other punches.

3. A series of cards not including an absolute end-af-file, nor any card identical with 2, Read
as 16 words each.

4, A card identical with 2, acting as a close-free-form card.
5. A start-free-form card, which might be either the same as or different from 2 and 4.

6. A series of cards not including an absolute end-of-file, nor any card identical with 5.
Read as 16 words each,

7. A card identical with 5, acting as a close-free-form card.
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8. A series of standard binary cards. FEach card contains 1to 15 words, established by the
word count in column 1. A serial number check message would be given unless the serial
.number in columns 79-80 of each binary card correspond with the position of that card in
_the record as a whole, not merely with its position in the current group of binary cards.:

8, An end-of-record oard olosmg the record The record would pmduce a mode cha.nge
-_message. . .

Cards can be punohed by programs u.nder SCOPE 3.1in three different formnts correspondmg with
the modes of reading described above, If the disposition code of an output file is octal 0010, each
record will be punched as one or more cards, with 80 valid Hollerith coded characters per card.
Unused columns at the end of the last eard will be blank, and an end-of-record card will close the
record Sucha- record could be read in:without producmg any messages.

If the dlspoaition code of a ﬁle is ootal 0012, eaoh record wﬂl be punohed asa standard format
binary record, which coitld be Tead in w1thout producmg any messages' “the serial numbers in
columns 79 and 80 of the cards would all be correct. (Smce a deliberaté mixture of standard binary
cards with other types of cards inside a single record is rare, 48 is the deliberate withdrawal or
rearrangement of standard binary cards in one record, the serial number check message will
normally indicate that cards of a standard binary record have been accidentally misarranged.)

i the disposition code of an output file is octal 0014, each record is punched as one or more cards,

with 16 words of information, five columns to a word, on each card. If the record does not contain

an exact multiple of 16 words, the unused columns on the right of the last card remain blank. An 7
end-of-record card follows the Iast 1nformation card; but such a record probably could not be read Se
in. I would be necessary:

. To make oertain that the record contained no absolute end-of-file card (0017 in column 1
and 0000 in all other columns). Such a card cannot be read as anyth.ing but an end—of—file

® To put a start-free-form card ahead of the first card of the record, and an identical end-
free-form card between the last information card and the end-of-record card. The punches
for these two cards must not be identical w1th any of the information cards. ;

——
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SAMPLE SOURCE LISTING F

9

The following example illustrates messages and information printed out in
a typical FORTRAN compilation and execution.

The FORTRAN RUN program was used to obtain the listing in this example;
a different compiler, FORTRAN Extended for example, would produce a
different listing. This example was chosen arbitrarily to illustrate and
identify the type of data that appears on a typical SCOPE listing.

Portions of the Storage Map under VARIABLE REFERENCES, the Core
Mazp, and Dump (DUMPX.) have been deleted to conserve page space.
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SOURCE LISTING OF MAIN PROGRA

oooORtNSgn

000003
4oogal
Qoona7

Qo0Ba7
QGoa1s
OG0OL5E
004023
069023

a0a02s
ToINa4

106944
ooeaiz
[e51s4 138

ikl ]
0aneT4

oenles
050106

Q00114
200117
G037

BOG137
fOe1EL
00151
000155

000155
000200
400200
00a200

i 5 oo

]

PREOGRAM DEMD (IRFST,OUTPUT) pEMR 10
DEMO 20
CIVEN THE COOBDINATES OF THE VERYICES OF A TRIANGLE, THIS DEMD 10
PROGEAM COMPUTES- DEMD 40
1. THE LERGYH OF THE BIMES DEWD 30
2, THE AREA OF THE TRIANGLE DEMO &0
3, TEE RADIUS OF THE INGCKISED AND CIRCHMSCRIRED CIRCLES DEMD 70
4. THE ANGLE TN RABIANS DEMD BO
DEMD 58
COMMON ALPHA ,BETA FLABL/GAMMA DEM} 100
PRINT 90 UEMY 11D
90 FORMAT (1H1,40%X, SEXAMPLE FOR 6400 FORTRAN CLASS®) DEM} 120
BEAD WUMBER OF CASES DEMD 130
BEAD 100,¥ DEMD 150
100 FORMAT DEM} 150
101, ¥ My 160

1 FORMAT (LR 10X,*N=*I&4f/)
01 I=lK DEMD 1ED
EEAL {DORDIRATES OF YHREE POINTS DEMD 199
HEAD 150,%1,YE,%2,72,%3,¥3 DEMD 2060
150 FORMAT(EF1.0) BEMO 210
COMPYTE LERGYH OF SIDES DEMD 2200
AR = SQRT{{XZ.X1}#*2+(¥2.¥1)47) IEM 230
AL = SQRTEEI-X1YHA2H{¥3.41)2) TEMD 280
BC = SGRT{{X3.X2)¥**2+(Y3-72)#¥2) DEMD 250
COMPUTE AREA DEMD 260
8 = (BCHACHABM/Z. DEMD 270
AREA = BORT{E*{5.-BUY*(5-AC)*(5-AR)) DEM} 280
COMPUTE RADIDS OF INSCRIBED AHD CIHCUMSCRIBER CERCLES REMO 290
RINSC = AREA/S BEMD 300
BCIRC = BUWACHAB/S (S%AREA) . DEMG 310
COMPUTE AHCLES DEMD 320
CALL ABGLE [AREA AB,AL,BC) DEMD 330
PRINT 110,%1,¥1,%2,¥2,%3,Y3 IEMD 340
110 EORMAT (1B 10X, *giewFs, 2 4% #yl=sr§ 2 A% *H2w4F5.2, LEM0 350
14X, 4Y2wsF5, D 4K, FEInVES 24X MEI=VES,. 21/} TEMD 360
PRINT 140,AB,AC,BC EM) 370
140 FORMAT {1H 23R, %AB*F5,2 4K, *AC=4FS, 2 AR, *BC=+F5,2//) BEMD B0
PRINT 120 pEMD 350
120 FORMAT (1H //,23X,%AREA® 12X, *RINSC* FOK, HCIRCH, 12X, *ALFHA®, DEMD 400
111X, *EETA®, 12X, *GAMMA*} DEMD 6410
1 PRINT 130,AREA,RINGC,ACIRC,ALPHA,BETA,GAMMA DEMD 420
130 FORMAT(IN (1O0X,G(4X,F12.2M/171) BEMD 43D
&0 TO 2 . ) PEMD 440
CALL HOTHING DEMD 450

SARNP Wrhekok
000261
406203

F-2

Helative location of object code
generated for each executable
statement.

DO1i=1,N
Genersated voda starting at word 23,

ke I £} /_——\Cumpﬂsr disgnostic indicating an

P11 BEMO 460
END DEMD 470

erxor in the previcus statement.

50189400 Rev. E.



STORAGE MAP FOR MAIN PROGRAM

FROCRAM LENGTH INCLUDING I/0 BUFFERS—=—— — Length of main program; includes (for this example} 20223 words for }/0
002453 buffers.

'STATEMEWT FUNCTIOM REFERENCES
LOCATION GER TAG  5YM TAG  REFERENCES

STATEMENT NUMEER REVERERCES

L

LOGATION CEK TAG SYM TAG  REFERENCES Statement labels and locations., The statement kabeled 2 is generated object
G020l  LOOOS7 2 000177 code st location 201. FORMAT statements are transmitted and stored tn
ggggg gggg% 230 . ggggg;' BCD code in object program. FORMAT statement 100 1s stored at location
40225 C00020 101 000015 223 which follows the main program code and constants.

000233 £o0026 110 oe0tly?

0oa255 0050 120 000151

{00267 600062 130 00g155

oon2a7 Cno0s2 140 006137

000230 coopza 158 {He024

BLOCK NAMES AND LENCIHS —w— " ——— Length of biank and labeled common,
. DpODOOZ  LABlL - 0O0DOOL

VARIABLE REFERENCES

LOCATION GEN TAG SYM TAG™ HEFEBENCES Location of all variables,
00056 VOOl AB 00053 0OBOZL  QOUELL  OCOL1G  0DOL42 AHEA fa stored st location
pGO357  .VOOOLZ  AC poDde2  0ODOZD  ©OCO75  OOOLIO  00OL16  000IA%  aga. BETA is slored in
G0000COL VO0DZD  ALFEA  DODLGE

‘pogicz  V0ODIS  AREA - 00O1AS  000IO7  0OO113  OOOL6N second word of common.
0oO3En | VOODLY  BC 000071 0OOG77  DODLID  0OGILS  OOB46
000001001 V00021 BETA 000170

Q00D00CoZ VOBOGZ . CAMMA. o072

START OF CONSTANTS =~ ) ~~ Al constants sre stared immediately following
aue205 . ) program cbject code.

STARE OF TEHPORARTES ‘

000274 )

START OF INDIRECTS
000356

NUSED GOMPTIER SPACE —~&—— . This program uged (10090-2700) or 35100,
memory positicas.,

002700 ——

Unused compiler space I8 2‘7{)(3a for this program.

Npkdkaobki PATH T0 THES STATEMENE -._.._,,____._‘_‘_‘
000209 Explanztion of dizgnostic at location 200 in main program.

BOURCE LISTING OF SUBROUTINE

SUBROUTINE ANGLE (AREA,AH,C) ) DEMD 480
006006 CcOMON AL,AZ JLABL/A3/DUMMY/RD DEMI 49D
£00a06 FOURA = 4*AREA DEMD 500
000007 Al = ATAN (FOURAJ (B4ZHA+*2.CHw1)} IEMD 510
00620 A2 w ATAN (FOURA/(A*F2HC#*2-Brs1}) DEMD 520
o003t A3 = ATAN (FOURA/(Rs24CW2.4%523) DEMS 330
oeonsz RETUEN DEM} 540
0pan43 END DEM) 530
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BTORAGE MAP FOR SUBHOUTINE

SUHPROGRAM LENGTH
[slijs3 440

STATEMERT FUNCIION REFERENCES

gx““&
s

LEGENT:
1. Time of day of program loading relative to miduight
. 2, Type of loading: NQKM.AL GVERL!LY, or

'HEGMENT.

3. Overlay or zegment leveis thlauk Eur normal mode}.
- 4, TYPE i8 CONTBOL if load was requestéd by contral
pard, therwise TYPE is address of the user's eall
- to LOADER.

5. M#anipgless if TYPE is GONTRGL' otherwise the
“g-word loader directive dppears ahma

"%

"E}BKR-—-*‘*——-CALL“

H

5
v
0oG0G2

A o
000100 ¢ O07IIG T DEIMAT

e TIHE nwulGAD HDDE --L1--Lz----mmz_..“---H--“--usgn--Mum------n'-;«wa LOAD--LHA LOAD-nBLNK COMN--LERGTH--

LOCATION GEN TAG  SYM TAG  REFERENCES
STATEMEET KMBER HEFERENCES
LOCATION GCEN TAG SYM TAG REFERENCES
ELOCK HAMES AND LENGTHS
. GO0O02 LABE - 00OOOL  DUMAY - QOGODL
VARIABLE REFERENCES
' LOCATION: GEN TAG . EYM TAG . BEFERERCES . )
£00O0GCOL VODOOE Al A0S L
GADOOIED) VOOGO? A2 006031 A
0ODDUDCCZ VOOOLD A3 GO04L
0OG100  VGOOOS  EOURA vonoo?  GOGOLE  ©00O23 000034
BTART OF CONSTARTS
00045
STARY OF TEMPORARTES R -
COBOSE o .
START OF TNDIRECTS . ) .
090180 § :
UNOSED DOMPILER SPACE
003560 : 2 g 4 5
ol
CORE VAP 16.38.22, NORMAL COKTROL
/ma, LOADER 034315 FWA TABLES.. 034023 . . ol -
10 ~FROGRAM- - --ADDRESE LABELED.-~COM

SEMY 00101 = / Last 000100
AFGLE 002535 1w _LABL 000100
] DUMHY BO2554
SYSTEM - G056 SCOPE? ooze5s |
SOUTPIC - . - GO3633 ., " ’
i INPETE .| o BO5173
A SORT . DUEI06
ATAN 036351 ;
5108 DOBE4LS :
EETEA 007275 :
- =ERTRY -~ - -ADDRESS 13 KEFERENCES
bEMD 906102
ARGLE 402336 DEMD ag0287,, . )
QENTRY 802657 pEMD BOOLE v *
SYSTEH G03057 OUTPIC 003647 GD3004
518, 006361 OUTPTC 903723
INPUTE 0525014
GETEA G077 S BUTETC: - 7003643 .
INPIFC 695203 a e
e (NBATISFIED EXTERNALS o N 3 BEFERENCES
ROTHING ~ se030y
15 i

6. First word adiress of user program.
% Last word addresa+ 1 of gser prugram
“7g} First word address of blank common.
8. Longth of blink cofmon; :
i0; First word address of icager and laader tables.
starta 5t end of field Eﬁng!_h, anet dmilds towards
Iower addresses. May overlay blank commen.
11 Name and first word eddress of sach program,
" “inthis program, ali programe starting with
SYBTEM and ending wzth GETBA are systems
programs. SELY
12, Labeled common name and lirst wcré address of
each biock are listed opposite the name of each
program ln which the block is declired.
13. Eatry point for each subprogram. )
14, References to the entry poind. - .
16, This subprogram could not be located.
. 16. Address. of reference to NOTHING.

ﬁ;’ A
EERs
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16.44,13. FROJECT , E6006-0000, SMITH,
16,44,14, 8U8(S, , , , , ,10000, ,CRT}
16,44,19,L0AD,LCO,

16.44,20,EXECITIE,

16.44,22 MINIMI FIELD LENGTH BEQUIRED DOODO13300
16,44,23, ARTTH EHROR,
16,44,23,MD0E = 4, ADDRESS
16.44,24.0F 000,722 SEC,
16.44.24.PF 008.559 SEC,

60189400 Rev. 1

»(00214 24.
~—
24

1%. Address registers and contents,
Indtex registers and contents
Contents of locations gpecified by address
registers.

Operand registers and cootents,

17 33 19
HFE.
e rd /
‘P 000000 AD 006140 B 000000
BA 107100 Al 000460 Bl 000001 C(AR)= (OG0 O00D CO0OC GOO00 006D 18.
FH DAODOD AZ OOUD4S? B2 777717 C(A2)= 0ODO QOO 0OOD OOOD 0000 19,
EHM 070000 A3 Q00462 B3 007054 C(A3)= 0000 0000 OODC GO0D 00D :
A4 QDDAG3 B4 OD6LST CA4)= 0000 0000 0000 0OOD OOGO 50
AS 000461 BS 006140 C(AS)= 0000 0000 0000 OGOO0 O0OO )
Ab Q00463 B& 000001 C(A6)= 0000 00GO Q0G0 GOOO
A7 0OO0462 B7 006263 C(A7)= 0DDO ° 0068 0000 OOOG (OO0
-X0 1777 ©CODG QOOO ©ODD  OOGO 23,
X1 0400 ©onc 4000 Q00O 006D 23.
¥2 0000 COOG 0000 0000 O00O
X1 00DD 0D00 00GO 000D gooa="" 2“‘
X4 0800 000G 0000 0000 QOO0
X5 0000 000G Q0G0 0000 0000
X6 1777 000G OGGO O0GOD OODD 22
X OLI7¥7 DO0e 0000 0000 GODS kﬂ
(0000 00044 00214 00003 BOCOD 000 00000 00000 O0000 11162
00004 GA00D ONGOD OO000 GODOO DOCOGrL7R52 42025 24000 00130 papGo
121 Q0010 0O0CO 00000 00009 10GO0 0Go00G 00600 000O0 BROD0 03222
00014  0O0CO {0000 OCODG 40000 14071 70000 00000 0OODO CO0Go
o002 14071 70000 OGODD DOGA7 02030 00008 00100 31036 oaoeo
026 09000 QD000 0CODG 00000 DDOS4FCGO0C DOODD OO0OD ODOOL 23 GO000
06057 00000 00000 D0ODS 35277
0060 DRe0 QOCDD CEO0G DODU3 DDO62s00000 00000 00000 08300 09000
Ooces  0ODCO 110000 DOODG 00000 0CO00 0000 00000 07316 0a034
00070 05300 50325 24035 70000 00000 00000 GODO0 00000 DOOT600000
agloa 17175 11361 75062 32364
12/13/68 SCOFE 3.1.0 DEC 16,1967
16,44,13,8EX0161
16,44,13,5EK, §3, 710, CH50600. E6006-0000,
16,44.13,30

contents of that woxd (in octal)
Conteata of next word (address = 00081)
Indicates thut contents of mrevious loeations

are repeated up to but not including this focation.

02524
4odoa
40000
Q0000
00000
0000

{00
{2300
00000

00000 00466 17252
0goe0 GoGo0
69060 00000 000G

00000 G000 0C020s 04000
00000 31047 OGO25+22610

00000 31036 COOOD
Q00T 40040

00000 pOL0L 0000
0CODG 40000 00000

anon 21, Address {0000} of §0-bit word followed by

42025 24000 41521

0GO00 00000 GOOD0
31040 GO0GO GOODD
42000 01000 35407
00000 00000 DO00Z

00000 62600 35315
Q0000 00000 COO0L

Ohject time diagnostic Indleating sbeormal termination of job cansed by
the object code instruction at location 112 ({214-1) - 161). Address in
message 16 always one greater thawn actual address. To locate statement,
gubtract first word address of the program load, which for this example
is 101. Job sborted when atfempt was made to use indefinlis operand,

not when it was generated,



100
101

2123
2555

2666

3633

7375

7314

7316

34023

343156

40000

MEMORY LAYOQOUT
FOR DEMONSTRATION PROGRAM

100 Words for Systems Communications

Labeled Common (LAB1)

Main Program Demo

Main Program Demo

Includes 2022 Words for I/0O Buffers

Tabeled Common . ... ... . (DUMMY) .

Subroutine Angle

Subroutine Angle

System

Output

GETBA

| Blank Common

Log@er Tables

Loader

“field length
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FIELD LENGTH CALCULATION IN OCTAL
The Field Length {memory requirements) for a program during execution after it has been loaded is:
LWA LOAD (rounded up to the nearest 100)

However, loading a program may require more memory space for the loader program and its
tables. This value, rounded up to the nearest 100, is the larger of the two quantities:

LWA LOAD
or

BLNK COMN + field length - FWA TABLES
(If BLNK CMN address = 0, replace BLNK COMN by LWA LOAD in the formula.)

Field length is obtained from the JOB card or RFL card, LWA LOAD, BLNK COMN, and FWA
TABLES values are obtained from the core map.

Example:

For the example program used in this appendix:

Field Length = 40000
LWA LOAD = 7316
BLNK COMN = 7314
FWA TABLES = 34023

The field length required for execution is 7400 (7316 rounded up to the nearest 100).

LWA LOAD + field length - FWA TABLES
7316 40000 34023 = 13300 (13273 rounded)
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SYSTEM SYMBOL DEFINITIONS G

System symbols {for installation parameters, CMR table 1engths, locations, pmnters, PP resident
entry points and monitor functions) consists of three parts

o ldentifier of one or two characters, denoting the group to which it beiungs

e A period following the identifier to indicate that it is a system symbol

e Mnemonic of 1-6 characters which suggest the meaning of the symbol

When SCPTEXT and IPARAMS are to be used, the definition of symbols of the above form is fo be
avoided. . : . ) _

System
Symbols = Definition
CH.x Psuedo-channel numbers
CP.x Locations within the central processor resident program area’
C.x ) Byte positions (12-bit) within central memory words; bytes are numbered from left
: ' to right as 0-4. x répresents the name of a field within the specified byte. For
example, a central memory word containing a field called QQQ has been read into
. PP memory at location fwa. The following instruction would load QRQQ into the A
register: :
"LDPD FWA+C. QQQ
D.x This symbol form is used when the specli‘ied location is either a scratch cell or a

location used in a typical manner.

Each of the 1004 core (direct) locations within PP memory is assigned at least one
symbolic 1abel in the form:

D.mn
m Locations
z 00-07
T 10-17
™ 2027
TH 30-37
FR 40-47
FF 50-57
SX 6067
sV T0-77

The value of n may range from 0 to 7. Thus location 278-18 referred to as D. TW7T.
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System "
Symbols Definition
l E.x This form is used to define symbols for the BNL ECS mods.¥ It occurs in SCPTEXT
and ECSCOM.

F.x : Error flag values

IP.x l\ﬁscellaneous values which may vary each installaﬁon mthin certam limltatmns

LE.x Length of entries within tables

L.x Table length

M.x Monitor functmns such as values transmitted to MTR thrcugh PP resident to cause
MTR action

N.X o+ Quantities . . . .

O.x Stack processor orders (commands). These orders do not correspond to values used
in the code and status FET field; stack processor orders are designated for ease of
use by the stack processor. C

P.x Locations of central memory pointer words. Most such words confain initial and
terminal addresses of tables located elsewhere in central memory, .

R.x Entry points within PP regident ( . ]

8.x . Right offset of a field within a PP word (byte). The number of bit positions which

.. must be mght shifted to right Justtfy the field to bit 0, Six symbols may also be used
- in the address fmld of the BIT macro to generate a 1~—b1t mask.

T.x ' First word addresses of central memory tables. When a table has a pointer word,
the address of the table should be obtained from the pointer rather than direcily from
the T.x symbol value. A pointer word has the same name as the table except that
the identifier is P rather than T.

W.x S Equated to values repreaenting the relative position of central memory words within

tables., For example, if the address of a control peint area is contdined in the PP
A register, the following code would obtain the word containing the job name.

ADN W, CPINAM
CRD D, TO

T The Interim ECS System was developed by Graham Campbell, Kurt Fuchel, and Sidney Heller, of
“the Brookhaven National lLaboratory, Upton, New York. Work performed at Brookhaven National

Laboratory is supported by the U.S. Atomic Energy Commission.

Je-=
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ERROR MESSAGES H

Messages produced by the SCOPE operating system are listed below. All
messages appearing in the system and job dayfiles are included. Most
messages that appear on the displays are also included, but some, such as
indications of system status which do not require operator response are
omitted, Messages that appear at the console during the initial -deadstart
process have been omitted, except those which indicate error conditions.

Messages are listed in alphabetical order. Items in which the first
characters will-change according to the parameters of -the job. in progress
are arranged according to the second word of the message. Items beginning
with numbers follow the alphabetical 1ists, and those: beginning with
asterisks appear last, The routine that produces each message is listed on
the right margin. ‘ R :

Abbreviations that commonly appear in this section::

CH Channel FNT/FST - File name/status table

CM Central memory .~ : MLRS ‘Maximum®logical record size
CMR Central memory resident MT Magnetic tape
cr Central processor unit, . PF ' Permanent file .

or card punch PFD Permanent file directory
ECS Extended core storage PP Peripheral processor unit
EOF End-of-file ' . PRU ‘Physical record unit
EOI End~of-information RER Record bleock reservation table
EQ Equipment RBT Record block table
EST Equipment status table < RBTC - Record block table catalog
FET File environment table : : o
FL Field length
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| » DOUBLE EOF WAS FOUND BEFORE A/ ° I St COPYN
A NUMERIC EXTENDS BEYOND AN END OF FILE COPYN
A PARAMETER BEGINS BEYOND AN EOF-EOF COPYN
A PARAMETER IS GREATER THAN 7 CHARACTERS COPYN
ABOVE IS ILL-FORMED AND IGNORED . S :EDITLIB

Preceded by, reproductxon of the control card in questlon.
EDITLIB does mot abort, but proceeds to the next control .
card, ' Passible rgasons for rejection of a control card
are glven below‘ ’

Contalns more than 30 elements {words and/or numbers)

>

First element is not an EDITLIB functlan.
Any uther element exceeds seven characters.

An element begins-.-with two or-more:.digits.and contains -,
a letter.

,An element whlch should be ‘& name is a numher‘ : N

An element whlch should be a res1dence cnde 1s not

~CM o1 DS L S . ‘ T D

On a: SKIPB card the file name is not followed.by a
-,number. ' ; . L o

On a SKIPF card, the file name is followed by an.. .
asterisk or dash; it should be a name .or:number.. - . - S

ADDRESS xxxxxxx IS UNDEFINED ' TRACE

Output specification address xxxxxxx is unsatisfied,
output for that specification is ignored,

H-i2 60189400 ‘Rev..
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AN ID{P1l} IS REQUIRED ON ALL TEXT CARDS COPYN
ARG ERROR - o : - LOC
Last word address of area to be cleared (LOC control
card) equals or exceeds field lemgth, or last word

address is less than first word address; job
terminated.

AUDIT ABORT - READ PAST EOQOR ON DRBTC : a AUDPP
AUDIT routine for permanent f11e5 read end-of- record on
record block table catalog file before RBTC entry was
complete.

AUTO-RECALL ERROR ' ' ' : 1EJ
Job- terminated because completion bit was already set when
job went inte auto-recall,.

BACKUP GO WHEN CORRECTED (RESTART) s ' " -RESTART
Checkpoint number specified'exceeds that in first leader
record on checkpoint tape. Dayfile message requires oper-
ator action; mount earlier checkpoint - tape lor rewind.

BAD COMPARE : : . : S L COMPARE
Displayed on éonsole, systemAand job dayfile if discrepancy
occurs during COMPARE. If fatal, operator may drop job.

BAD FILE NAME ON REQUEST - ’ 5DA
File name on REQUEST or REMOVE contrnl card has bad.
format. Job terminated.

BAD LABEL ' 5DA
Unrecognizable label on disk pack read in response to
RPACK control card or a DEVADD type-in; label with wrong
name read ‘in response to RPACK control card. Job terminates
from DEVADD error; otherwise system waits for operator

to assipn another disk .pack drive, assign same drive with.
different pack, or drop job.
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BAD NAME CHECK 'xxx N LU S ~ EDITLIB

Program name xxx from input file is not same as first
program name on ADD, ADDBCD, ADDCOS, or ADDTEXT control
card. If source -is: running system 11brary, XXX pregram
not found in dlrectery,a; : . : :

BAD PACK NAME IN REQUEST SﬁA
Name on RPACK or REQUEST contrel cardr-has bad format; or

REMOVE card file name on prlvate pack differs from param-
eter. Job termlnates, B : i s .

BAD TEXT LDR,2LA

Illegal TEXT table entry; relocation code is dillegal.: 47 - g oo
No image is produced.

BCD RECORD FOR ADD IS ILLEGAL . " EDITLIB

EDITLIB ;found that the record was in BCD while trying to -+ .. o |
do an ADD. Either ADDBCD or ADDTEXT should be used. {:E
BINARY CARD READ AS FUNGTION CARD': - . . .. . . EDITLIB .

First recdord on input file must contain all, and only,
contrel cards for EDITLIB, Card is assumed binary if
character-other.thaifi. letter, dﬁgit;*blank,-ﬂr =tpege )
/ * § appears, SR Proas : et

BINARY RECORD MISSING FROM INPUT ’ . “COPYN

Logical records:requested-from system” INPUT file must bepin..
with the next logical record on INPUT file.: ok

BKSP{TAPE) : iTD,1DF
BKSP HIT EQF e - v F : ! ‘EDITLIB -
BLANK S o : E ; : .; i s ‘;;:E o iBT-

1BT was called to write-blank %abel on tape.

BLANK COMMON EXCEEDS AVAILABLE CORE, TRUNCATED LOADER
During blank common allocation, no length can exceed FL or

overlap 20-word LOADER residence. No reference is trunca-
ted, only the allocation for core map.
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BLANK PERMANENT FILE NAME
At least first two characters of permanent file name are.
blank,. :
BLANK TAPE READ
Readlng of blank tape caused run away. EOT statué is
returned to FET. : .
BUFFER ARG ERROR

FET address is not in field length, or buffer parameters
are not within limits;job terminates,

FET{1) + 4 + L < FL, LIMIT < FL,
FIRST = IN < LIMIT, FIRST=O0OUT < LIMIT,

BUFFER PARAMETER ERROR

Called by error code 11. Circular buffer pointers in FET~

FIRST = OUT < LIMIT,.

PFC,PFA

1RS,1RT,1TF §

28Pp

15X

fail to satisfy: 0 = FIRST < LIMIT = FL, FIRST = IN < LIMIT,

C OPTION DOES NOT START WITH C

C must be first character of OVERLAY control card Optlon
which allows user to designate how many words above
blank '‘common overlay should be loaded, :

C OPTION NOT LAST PARAMETER

Termination character does not follew C option on OVERLAY
card. :

C OPTION USED ON OVERLAY (0,0)

This option cannot be used on level 0,0 overlay card.

CALL IGNORED, COMMON DECK NOT IN DICTIONARY

*CALL,dn does not name a common deck.

60189400 Rev. K
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CALLING ERROR {CKP) I ) 4 Lo

Bit 0 of param is not zero, RECALL bit is not set in call
to CKP, or param list is outside field length, Fatal day-
file message, job terminated,

CANNOT CATALOG OPEN RANDDM FI&E ' PFC

Message is followed by loglcal flle name., 7 .¥*. ; J(;w'E”
CANNOT COMMON P.F. . ¢ IAJ,CTS

CANNOT COMPLETE LOAD, JOB ABORTED ::i: . . - -0 - - LOADER

Intended to correct fatal error :conditions .in control card.. :-
mode when LOADER requests LDR to load library fFfoufines. : “.v-
Since such a request appears to LDR as & user request,

Z2LE, a fatal error message does not abort, but returns to
LOADER. An error message from 2LE appears before this
message.

CANNOT COMPLETB THIS OVERLAY BAD INPUT N L .LOADER - S’
During averlay generatzon, 1f LDR encounters d1ff1cu1ty in
loading text or tables, it produces a message such as USER
ERROR, BAD TEXT TABLE, When LOADER attempts to complete.
the overlay, the fatal error bit (set by LDR) is -detected,
this message is output, and job is terminated. Core map
will contain Yast good nverlay generated Taoa C

CANNOT EXTEND OPEN RANDOM FILE R B io  PEE o

Message is followed by logical file name.

CANNOT LOAD TEXT INTO xxxxxx LDR -

Overlay that first declared labeled common at XXXXXX
has already been written out.

H

CANT (ADDTEXT) FROM SYSTEM ‘ EDITLIB

ADDTEXT reads and formats recdrds 'inte an overlay for
system file. This is not possible if SYSTEM is specified
a5 the input file. This would require funning system as-
defined by current CMR directory, A simple ADD can prob-
ably get relevant Tecord from SYSTEM.
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CANT ADD WITHOUT READYING EDITLIB

ADD, ADDBCD, ADDCOS, or ADDTEXT control cards cann0t=be'
executed by EDITLIB unless a file has been named by a
preceding READY card with no intervening COMPLETE card.

CANT ASSIGN xx 4ES

xx. = equipment type (0 for any mass storage}., Require-
ments for device type, allocation style, or EST ordinal
are not satisfied. Operator should type n.GO or n.DROP.

CANT FIND DIRECTORY RECORDS ON INPUT FILE EDITLIB

EDITLIB cannot locate records that comprise directory on
system file (should be in two records: 1mmedlately following
DSD); presumably this is not a’'system file,:

CANT GET PACK ASSIGNED ' . 1BT

Disk pack named in a BLANK: type-in is e11g1b1e to. be.
blank labeled, but monitor refuses to assign pack to
Ci; contrel point. Report this message to a system analyst,

CANT GET PACKX ASSIGNED TO C.P. . _ . 5DA.

Monitor, refused a request to set EST status of a disk pack
to 402n, (n is control point number). Unless system .
error occurred, system has assigned pack to another con-
trol point, If RPACK control card was processed, system
waits for operator to drop or re-assign job; otherwise

job terminates.

CANT LIST BETWEEN READY AND COMPLETE EDITLIB
EDITLIB: cannot list programs in a file while it or another-

file is being constructed (READY card executed more recently
than COMPLETE card)u :

CANT MOVE WHILE READY PENDING EDITLIB
After READY card is read, location of a program in

running system cannot be changed by MOVE card before
file named in READY is written out by COMPLETE card.
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CANT SET PACK AVAILABLE _ o o - 5DA
Monitor refused request to set EST status of d15k pack
to 4000, Unless system error:occurred,” system assigned
pack to another PP before DEVADD type- 1n was completely
processed. Job terminates.

CANT TRANSFER WITHOUT READYING -~~~ ° ', EDITLIB
EDITLIB can execute TRANSFER card only after file is named
by preceding READY card with no intervening COMPLETE card.

CANT UNLOAD PACK ' / . . 5DA
Monitor refused request to set EST status of a’ dISk pack i
to 4040 because of system error,  Job terminates.-

CANT UNLOAD PACK AFTERWARDS Peolos 1BT
A pack was blank. labeled, but monitor;refuses to réstore
pack status to unloaded Report this’ message to system..
analyst. TP . : : vt i

CARD ERROR,” CANNOT FIND FILE NAME : o EEE - LDR,2LA
A control card call for loader dues not contain a flle name,

or the file name cannot be found e . : ; Bt

CARD ERROR, FIELD LENGTH TOO SMALL~ e "+ .. .. LDR,ZLA

Control card call for loader specified inadequate field
length,

CARDS MISSING FRGM DBJECT DECK R ‘.-t "LDR;ZLAT-

Weord count for loader table not satlsfled Word tount ihii”:
a text table greater than 20 (octal).

H-8 60189400 Rev,
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CATALOG 4/5 FULL

Warning to the operator that the permanent file catalog
is B0 per cent full .

CATALOG ATTEMPT ON NON-LOCAL FILE

Message is followed by logical file name,
CATALOG FULL, CYCLE NOT EXTENDED

CATALOG FULL, FILE NOT PERMANENT

Cycle of file specified on'preceding line:has.not been
made permanent because of current catalog condition,

CATALDGUED IN 5D =xxx

Cycle of permanent file specified on precedxng line' was .

catalogued in subdirectory xxx.

CHECKPOINT xxxx ON 1fn
SpBleled checkpoint completed on checkpolnt dump tape'
informative dayfile message. : :
CHECKSUM ERROR IN xXXXXXXXX
During deadstart loading computed checksum of some
physical record unit did not agree with that appended

to PRU during preloading. Indicates trouble with the
device identified on the display. Deadstart ceases,

CI0 CODE NOT DEFINED ON DEVICE

BEither function code issued to CI0 does not exist, or it
is not applicable to present device,

60189400 Rev. I
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ERRCR.n

dayfile by ROLLIN ABORTED. 1RI, called by type -in.or

rell in, is about to abort a job If n = i, QROLOUT file

was not at control point, presumably not properly rolled
out, Ifimn = 2, 3, or 4, QROLOUT was at. contrel ,point,
but did not read correctly,

FILE UNKNOWN (RST)

FNT does not contain checkpoint file name given to RST:at:

RA+4, Fatal dayfile message; job terminated,

REQUESTED YRR I

CKP has received contrel- from:a user.call,: Informative:
dayfile message, . awu: 700y 20 @ B VU SR RS

TAPE INVALID (RESTART) -

Tape supplied-was-nbt a-checkpoint tape or: it .was partlys.. -

destroyed after checkpoint was taken,. - Fatal.dayfile.
messapge; job terminated.

CKS5UM ERROR RC. xxxx, Cb, yyyy s

¢ ART -

RST

RESTART

uﬂzac.,=(qd,

Appears at bﬁglnnlng of DUTPUT flle 1f 1nput card has 1nva11d

checksum and checksum suppress punch in row 4 of column 1,
Job was terminated as soon as it was brought to a control

point, Record number is decimal xxxx, countlng first -record:
{(control card) in file as 0000; card number is &ec1ma1 YYYY s

counting first card of recnrd as 0001,

BoOVETR

CLOSE ILLEGAL ON Noﬁraxiérhn%??i£é7 S T P

H-10

CLOSE request was issued for a non-existent file,

; CODED INF ©

- EDITLIB

60189400 Rey.

1



O

COMMON DECK EDITING MUST PRECEDE TEXT EDITING

*COMDECK control card occurred after text deck correction
or a *DECK control card. EDITSYM run terminated,

COMMON EQUI?MENT nn ASSIGNED

Local file on a non-alluuatable equlpment with EST ord1n31

nn has been made common, .

COMMON SECTION TOO LARGE
Space available for common decks has been exceeded.

COMPARISON ABANDONED BECAUSE OF E-0-R LEVEL

DIFFERENCE AFTER RECORD n FILE x LEVEL p FILE y LEVEL q
Message appears on OUTPUT file and run ends if nth pair
of records do not both terminate with same level end-of-
record; level numbers are octal,

{(COMPLETE)) FINDS REC.MSG. IN FILE sssssss
Fault in disk file used by EDITLIB; sssssss is a local
file.

CONFLICTING RECORD COUNT EXHAUSTED -

Run ends if number specified in contrel card is such that

comparison would be abandoned if a higher number of record

pairs were in conflict. For instance, if CONFLICT IN
RECORD n is written for five pairs of records and control

card has no sixth parameter, Tun terminates after CONFLICT

IN RECORD n has been written 30000 times.
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CONFLICT "IN 'RECORD n L ' o ! COMPARE

nth pair of records are not identical, ‘word-for-word.,

When one record is longer, a sepaTate message appears.

Depending on parameters, this message may be followed by

a listing of some or all words which differ. For example:
0020,00000000000000000000/00000000000000000001, The BT
17th word (octal 20) of record n of first file named '

on COMPARE ‘control ‘card was 0 .and the correspondlng word 1n?

the second file named is 1. First word of record ' = » - .
would be 00000, Words are printed as 20 octal digits

each. Comparison continues after message,

CONTROL CARD ERROR EEE : : N © 1 COMPARE

Console display, system and job dayfile, COMPARE '
control ‘card contains fewer than 2 parameters or - 7 o 4SS0 cod
parameter required to''be a number, implied by fewer : A
than 2, contains a non- numerlcal character. Job

termlnated . I8 I

] ey S . B

CONTROL CARD ERROR COPYBCD

Console, system and job dayfiles ‘if parameter that
begins with digit contains non-digit character,

Tral e G R R T A B BT

CONTROL CARD ERROR 1AJ
COPYBF

Job/'términated; card display immediately precedes S i
this message.

§ - SO PR e
R ;‘

CONTROL CARD ERRGR NO CKPFILE {RBSTART] R {“ SRR RESTART

RESTART card has two ‘numbers 1nstead of a number and £11e
name. Job terminated, i 3 T

CONTROL CARD ERROR, NUMBER ERR (RESTART) RESTART

Checkpoint number must be unsigned decimal integer greater
than zero., Jeob terminated.
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CONTROL CARD ERROR PARAM CNT (RESTART) RESTART

More than two parameters on RESTART card. Job terminated.

CONTROL CARD REWIND (INPUT) IS ILLEGAL g COPYN

System INPUT cannot be rewound.

CONTROL POINT ABORTED : 1LT

Operation error was detqétéd and FNT was not full,

jobnameCONTROL POINT DROPPED ' 1EJ

System job named jobname was dropped and control point
cleared in respomnse to n.DROP., or n.KILL,.

CONTROL POINT ERROR - S 1LT

Control point error detected following storage relocations,

CONTROL POINT IN USE _ L o 1LT

LOAD or LOADX was called to an occupied cuntrolzpufht.'

CONTROL POINT OCCUPIED 1DF
Operator tried to dump dayfile from occupied comntrol
point; control point must be vacant (have no job name}. .

COPY REQUESTED BUT NO QLD PROGRAM LIBRARY EDITS?M

*COPY read from correction input but no old program library
requested on EDITSYM call card. Runm terminated,

COPYBCD (DAYFILE,TAPE) "~ 1DF

COPYBCD (xxxxxx,TAPE) 1TD

COPYL DID NOT FIND xxxxxxx. COPYL

COPYL DONE COPYL

COPYLAR INCORRECT : COPYCR,COPYCF,
COPYBR,COPYBF
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CORE OVERFLOW
COos
CP XKXXXKX, XXX SEC

Central processor running time for job. .

CPnn COMPARE ERROR
Console and system dayfile, Card punch with an. EST
ordinal mispunched a card. Operatdr actiofi not re-
quired, as punch offsets bad card and one after it and
repunches both cards. .

CPnn NOT READY ST R

Displayed on console only. Card punch unit with an EST
erdinal is not ready; when ready; punching begins,

CPnn REJECT

Displayed on console when card punch with nn EST ordinal

rejects a function code, No operator action. ,

ak

CP 00000, 000 SEC

CPnn XMSN PARITY ERROR

Pl

UPDATE

EDITLIB
AET

2PC

2rc’

2PC

1A¢J S P

2pC

Console and system dayfile when card punch with nn EST

ordinal finds a funection transmission parity srror. No
operater action. ,

X T S T

. CP PROG

"EDITLIB
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CRon CKSUM ERROR RC.xxxx, CD.yyyy ) 2RC

System and job dayfiles. User local file assigned to.
reader with nn EST ordinal contains blnary card with bad
checksum and no checksun suppress punch in ‘tow 4 of column
1. Job terminated, Recqrd number is decimal xxxx, -count-
ing first record as GQUG Card number is deC1ma1 yyyy,
counting first card of ‘record as 0001,

CRnn COMPARE ERROR 2RC

System dayfile and console display; on display, it is
followed by CR nn RE-READ LAST CARD. Card reader with
nn EST ordinal misread last card in output -stack and
stopped.

CRnn FORMAT ERROR RC.xxxx, CD.yyyy = o ¢ 2RC

System and job dayfiles. User local file assigned to card
reader with nn EST ORDINAL CONTAINs 7-9 card, presumably
binary, with unrecognizable format, and not included “in
cards for BO0-column binary reading, Job terminated. Record
number is decimal xxxx, counting first record in the file
as 0000; card number is de31mal yyyy, counting first card
record as 0001, - o

CRun FUNC XMSN PARITY ERROR ' T - C2RC

Console and system dayfile, Card reader with nn EST
ordinal found function code parity error., No operator.
action.

CRnn HOLL,CHECK RC.xxxx, CD.yyyy 2RC

System and job dayfiles, User local file assigned to

card reader with nn EST ordinal contains a card without
7-9 in column 1, presumably Hollerith, with invalid punch
combination in at least one column, It was read as a
blank column., Record number is decimal xxxx, counting
first record in file as 0000; card number is decimal yyyy,
counting first card of Tecord as 0001,
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CRnn MODE CHANGE RC.xxxx, CD.¥yyy e e

System and Joh day£1les. User local f1le assmgned tu :
card reader with nn EST ordinal had mixed eards (binary,. |
Hollerith, BO-columan) in a single ‘record. . Record number
is dec1ma1 XXX, countlng first record as“GODU- first .
change of type oceurred at card number yyyy &ec1ma1 o
counting first card as 0001,

CRon NOT READY ' 2Rc

Displayed on console oniy.Q card reader wzth nn EST urdlnal
is not ready. When ready, .cdrds are read.;ié ,

CRnn REJECT ' 2RC

Console; and system dayfile., Card reader with nn EST .
ordinal rejected a function code. No operator action.

CRan RE- MADLMT(MMD - s £<q,, o QEQ;” L 2RC,. 0
Dlsplayed on cunscle when CRnn COMPARE ERRDR is Sent to. I
system dayfile. Card reader with nn EST azdinal misread i
last card in output stack and stopped. Qperatar shouid .
back up any card waiting in the reader, back up last card
in output stack to head of input queue, and press CLEAR
MEMORY and START on the reader, Reading will continue.,

P A P P

1
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CRnn RE-READ 2 CARDS, TYPE GO.

Follows CRnn 6681 XMSN PARITY ERROR., nn is card reader
EST ordinal, in octal. Both messages are written on
system dayfile, but only this one will persist on console
display, Operator should back up the card waiting in the
reader, move last two cards in output stack back to head
of input queue, and type n.GO. (n is relevant control
point number). Card reading will resume.

CRnn SERIAL CHK,RC.,xxxx, CD.yyyy

System and job dayfiles, User local file assigned to
card reader with nn EST ordinal has at least one binary
card out of sequence. Record number is decimal xxxx,
counting first record of file as 0000; position of first
card in record is yyyy, counting first card in record as
0001,

CRnn 6681 XMSN PARITY ERROR
System dayfile and console display; followed by CRnn
ij? RE-READ 2 CARDS, TYPE GO. Indicates a transmission

parity error between the 6681 and card reader with
nn EST ordinal.

CTS -CALL ON PROTECTED FILE

Usef tried to make COMMON a system file. Job terminated.

60189400 Rev. J
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CYCLE xx, pfn

Permanent file pfn cycle xx- is being loaded, -

CYCLE xx pfnm

Permanent file pfn cycle number xx. If xx.is **, cycle’

has not yet been determined by system or is in error.

CYCLE HAS BEEN DUMPED

Cycle of permanent file: on preceding line was dumped
by DUMPF routine but not released.

i

CYCLE INCOMPLETE

Cycle indicated on preceding line is incomplete because
another control point is cataloging it, or a job termin-

LPF,LOADPF

LPF,PFC,PFE,
_PFP,PFA

- PFA

“PEA

ated while. cataloging. For the latter, initial deadstart

required to reload all files,

CYCLE NOT IN SYSTEM

Requested cycle of permanent file specified in preceding
line not presently cataloged.

-
%

CYCLE SUCCESSPULLY :PURGED- -

Requested cycle of permanent file specified in preceding
iine has been purged; other cycles still remain.

DAYFILE

DAYFILE DUMPED

DEBUG CARD OUT OF ORDER

Issued if DEBUG card appears after TRACE or SNAP cards
during load. Job terminated,

H-18

PFE,PFP,PFA

. LPE,PFP _

1DF
1p¥

1AJ
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DECK DOES NOT. END WITH *END : _ EDITSYM

Text deck ended, but no *END card appeared. Run terminated.

DECK NOT ON OLD PROGRAM LIBRARY ' - ' " EDITSYM
Deck specified by *EDIT or *COPY card is. not on old
program library. Run terminated,
DECK STRUCTURE CHANGED " UPDATE
{(DEL)) EXHAUSTS PNT BEFORE SATISFACTION ' EDITLIB

*DELETE (P1-P2) card used, but P2 parameter does not appear
after Pl in program name table,

jobname DELETED FROM QUEUE, PARITY ERROR . _ XXXRESQ

Parity error detected when restoring a job; job named will
be deleted; job in question should be rerun.

DELETION o L EDITSYM

DEVICE LOST DATA

Lost data status detected during deadstart preloading.
Deadstart again,

DEVICE NOT AVAILABLE . o , 4 4ES

Result of operator decision to drop a ]Ob in answer. to
CANT ASSIGN xx message. —

DEVICE REJECT

DPevice rejected during deadstart preloading. . Deadstart '
again, :

DIAG. SEQ. ALREADY ON; APR

- Result of console entry SEQ,ON,
DITAG, SEQ. HAS NO SUCH JOB. APR

Result of console entry SEQ,RUN,nn. Sequencer does not
contain job nn,
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DIAG. SEQ. 1S ON, SRR N\ SR
Result of consoleé entry SEQ,ON. "’ I Co e R s
DIAG, SEQ. JOB nn CONTAINS cul, FST. ALS., MY1l, €M6, CT3 APR .
Result of keyboard entry SEQ,LIST,nn., None, some, or all
diagnostics may appear in''the Iist. o e
DIGITS IS NOT OCTAL o LDR,2LA ;
DIRECTORY ALMOST FULL L . LPF ,
Warning that permanent file directory is 80 percent full.
DIRECTQRY IS 4/5 FULL BFC
Warning that the permanent file directory is 80" percent
full,
DIRECTORY FULL, FILE NOT PERMANENT = 4 v 7% 0 7 0b oippge i - -
&
File specified on preceding line was not made permanent S
because - directory is full, - -
DIRECTORY UNDER CONSTRUCTION GETS TOO BIG - TOO MUCH . EDITLIB
CM RESIDENCE e R T T P 2
Directory to replace SCOPE system directory in central
memoTry’ exceeds field length of EDITLIB control point; ' .’
i 30000 (octal) words, Toc many programs are assigned to
g CM residence, - Try EDITLIB again with LENGTH(n) as first:~ ~
’ control card; n is 4-9, for 40000 (octal), 11006G0:{octal) -
words, .
PISK PARITY ERROR ot e i Teaw s Ewin el
Parity error encountered when loading from disk;
loading terminates.
o
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DOUBLE EQF WAS FOUND BEFORE A /

DMP

DPF

DPF

DPF

DPF

DPF

Double EOF encountered before zero length record was -
copied,

ARG ERROR 0 DMP

Conscle, system and job dayfiles, Startinpg address’ for
CM dumps greater than final address or relative to RA,
rather than absolute, and final address greater than
field length, ' o

ABORT -~ NO ENTRY IN FNT FQR 0SDGOO B : DPF

Dump routine called into system that does not define
permanent file system, '

ABORT -~ NO RBTC ENTRY IN FNT ' ' bpE

Dump routine called into system that does not define
permanent file system RBTC file.

ABORT - SYSTEM ERROR NO. xx DPF

DPF found a dump or permanent file manager system error,
xx interpreted:

1 Bad address for CM write,

2 -~ APF pointer does not point within PFD chain.

3 Bad RBT chain word; no RB pointer after header

information,

4 CM write beyond LIMIT of tape buffer.

5 PFD pointer does not point to PFD header word.

6 RBTC pointer in PFD does not point to. correct
RBTC entry. :

ABORT - UNIT SPECIFIED NON-ALLOCATABLE PPF

EST ordinal in dump contrel card points to non-allocatable
device, Permanent files are only on allecatable devices,

ABORT - UNIT SPECIFIED = ECS bPF

EST ordinal specified on dump control card points to ECS,
Permanent files cannot be assigned to ECS.
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DPF NOT CALLED BY DUMP ROUTINE L. - DPF
PP program DPEF called to. a :pntrol point nat‘attaphgd to
pUM, dump permanent file, o o B o

pPF STOPPED -BY SYSTEM . DPF

Error flag on in control point area,

DPF STOPPED - FULL AND UNIT DUMPS RUNNING TOGETHER PR
Full dump conflicts with a cepy of a unit dump. Unit
dump is ‘terminated. .

[DPF STOPPED - PARITY ERROR ON DUMP TAPE EEERENE R .

Parity error Q1 dump tape; tape wWas positioned to end of
previous file dumped. DPF called to terminate dump progran.

DUMPING p£n ; I . © o 7 DUMPF

pfn 1s permanent file name of job being dumpad,

‘DUMPF ABORT - I0 ERROR RETURN g DUMPF
R 1/0 error code other than parity error caused dump prngram
to terminate, L
'DUMPF - BAD TAPE - MOUNT ANOTHER TAPE ~  DUNPF
Parity error during OPEN, Bad'tépeKWill_Ee unloaded by
system. OPEN will be issued by system after operater
mounts new tape, ' .
" DUMPF FINISHED S ... . DUMPF
T i
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DUMPF - PARITY ERROR ON CLOSE -~ DUMP RISKY
Two attempts to.close dump tape failed because of parity
errors. Status of last file on:.dump tape is questlonahle,
reloading of this dump tape is risky.

DUMPF - PARITY ERROR GN DISC PF NAME - pfn : DUMPF
bisk parity error whlle copying permanent file pfn;
copying continues,

DUMPF - PARITY ERR WHILE IN OWNCDDE DUMPF
Dump progranm found a second parlty error while trylng to_
reposition tape back to previous file because of first
parity error.

DUMPF SIMULATE EQT DUE TO PARITY ERROR o _ DUMPF .
Parity error on dump tape., System will issue request to
close reel to simulate end-of-tape.and issue open reel
for new tape.. Dump program will then continue to
copy file.

DUP COMMON FILES OF xxxxxxx ] 1A

Local and common file in FNT named {(XXXXXXX) same as on
COMMON card., Job terminated with control card error.

DUPLICATE CYCLE ' PFC
Cycle of permanent. file specified on preceding line already
exists,” . .

DUPLICATE ENTRY POINT XXXXXXX o LOADER

DUPLICATE FILE NAME ) SDA,REQ

Job terminated because name of file at control point was
duplicated in label of a private pack being attached as
a result of RPACK control card or in parameter of REQUEST
control card. '

DUPLICATE FILE NAME (RESTART} RESTART

The requested tape is already assigned to this control
point., Job aborts.
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DUPLICATE PACK NAME IR AT A Conowe o BDAT

Pack name on RPACK control card- same as a pack. name already
at that control point. Job termlnated N Sl Sior s

FEe T

ECS EST BAD CANNGT CONTINUE _ IRCP

JE
it

ECS EST is improperly deflned on deadstart tape. Deadstart
with another tape.:

foa v

ECS PARITY ERROR ’ N 1EJ

s oy
A .

ECS parity error during a system storage move termlnated
job, Job may be active at-a céntrol 'point 6r din job vl
initialization phase requesting storage at-a control’ po1ntr

ECS PARITY, RESTART AND OFF ECS IR Srb o TRCOPLW

Parity error detected’ in‘ first 100 f{oetal) words of ECS. PR
Operator should deadstart again, OFF{ECS; and continues -~ °© . .-.'5
Notify customer engineer of this message. SE T ST

ECS READ ERROR (CKP) CKP

irrecoverable parity error or error hang encountered
while trying to rvead ECS. Job terminated.,

h i T o i H
ECS WRITE ERROR (RESTART) S AT CaeiTE Y ‘ L RESTART
Irrecoverable parity error or error hang encountered whzle

trying te write ECS. Job terminated.

EDIT CONTROL CARD SET MUST BE FOLLOWED BY A *EDIT CARD EDITSYM =

*INSERT, *DELETE, *ADD, *CANCEL, or *RESTORE control card
sets follow *DECK, *COMDECK, *COPY, *WEOR instead of @
*EDIT_card. Run terminated.

EDITION o T S Sr e e o n TEDITSYM
EDITLIB-CTS FAULT ‘IN  INITIALIZING COMMON: FILES = Z7+: © - "EDITLIB.

Program fault in EDITLIB, or CTS that is not expected.

'
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EDITLIB PROG.FAULT IN SUBRT.MAKE . EDITLIB

EDITLIB is trying to ADD a record which begins like a
binary CP program, but is badly formatted. Such a

binary program must be organized in tables, and EDITLIB
checks organization to get entry point names. If record
appears to end in middle of a table, this message is issued.

EDITLIB PROGRAM FAULT I SUBRT.SQB . . _ EDITLIB
EDITSYM CONTROL CARDS ' EDITSYM
EDITSYM ERRORS . EDITSYM

Dayfile message.

EDITSYM LIST EDITSYM

*********END OF F‘ILE********* : EDITSYM
EOF was read on 1fn specified by a *CATALOG,1fn control

i:? : card. '
;

END OF FILE IMPROPERLY READ ON INPUT FILE EDITLIB
Transfer card directed copying one or more records from
input file to system file, End-of-file was read before
all records were found,

END~-OF-INFO ON FILE x AS RECORD y ' COMPARE
‘Program compared y-1 pairs of records from two files but
read end-of-information on x file before specified number
of record pairs was reached, Written on job output file,
and run terminated.

END OF REEL - MOUNT NEXT REEL AND TYPE GO

Instruction to coperator during deadstart preloading of
system,
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ENTER DATE mm/dd/yy

EQF

Appears at deadstart time. Operatdr mist typé in
current date in. speclfxed format before beginning
operation, : : :

TAPE MARK READ AT OPEN 1ME

End-of-£file tape mark read while p951t19n1ng lagical byte
on multifile tape. _

EOR/EOT DETECTED COPYCR,COPYCF,

EOR

EOR

EPF

EFF

. ~ COPYBR,COPYBF
BEnd-of-file encountered before record count en control e
card was exhausted, or end-of-information was encountered

before file count was exhausted,

APPEARS BEFORE *END IN *DECK ADDTION L EDITSYM

BEOR read before *END in *DECK addition. Run terminated.

REQUESTED BUT COMPILE FILE NOT REQUESTED ~ = ° EDITSYM
*WEOR read, but - cnmpile file not requested on BDITSYM '
call card. Run terminated,

ABORT - NO ENTRY IN FNT FOR 0SD00O ‘ : . EPE
AUDIT routine called into system that does not &ef1ne

directory haader permanent file.

ABORT - NO RBTC ENTRY IN FNT Tt EPR

AUDIT routine called intc a system.that does not. define
permanent file system RBTC file,
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EPF

EPF

EQ
EQ

EQ
EQ

EQU

EQU

ABORT -~ NO. OF RBRS EXCEEDS RBRWD BY xx EPF

Number of record block reservation table entries in
system exceeds CM array size in AUDIT routine by xx
words, CM array must be large enough to contain first
RBR header word for each record block reservation table
entry.

ABORT - SYSTEM ERROR NO., xx EPF

AUDIT routine or permanent file manager system error.
xx = 1, indicates bad address for central memory write.

xx NOT READY .- ©2Lp

xx REJECT ' : 2LP, 18X

{1) Card reader connect function is rejected. (2} Equip-
ment cannot be comnected, Compare xx entry with installation.
equipment select code, If possible, change equipment or unit
select code; otherwise drop the control point,

xx RESERVED 2LP

xx XMSN PARITY ERROR ‘ iLP,2LP

Transmission parity error dur1ng card reader connect
function, . : :

IPMENT IS PHYSICALLY UNAVAILABLE : : REQ

Requested equipment does not exist in system, is logically
off, or is already assigned to this job.

IPMENT OFF - REASSIGN REQ

- All equlpment of the type assigned in DEVTYPE type -in
is off, REQ waits for new assignment.
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ERROR CONDITION NOT CLEARED LAST REQUEST

Previous I/0 operation terminated abnormally;-error

proc3551ng bit was sety but ErToT nﬁmber was . not cleared .

in FET. .

Tw R P Y
ERROR IN ABS OVERLAY FILE FORMAT
Identification code of subroutine does not equal 508,

ERROR IN FL (lRC)

i

Field length not 1arge enough to accnmmedate memory dump.-a;::J

Fatal dayfile message; job terminated,

ERROR IN LOADING LOADER

LOADER Toutine has been destroyed on systenm.

ERROR IN PARAD' CIRC) .

e oy

Address of parameter llﬁt.ls autside fleld length. Ré%hi,

dayfile message; job terminated.

ERROR MODE ='x. ADDRESS = xXXxXx

Program terminated because .of -address or operand. error.
If x = 0, program attempted to jump to location O.

ERROR ON TRACE OR SNAPF CARD

Parameter errors -on TRACE/SNAP. card or-mo paxameters. In..

jatter case, job terminated. o i Ly wr e e
ERROR ON TRACE xxxxxxx CARD

Error on TRACE card with xxxxxxx ID.
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EST

EST

ORDINAL OUT OF RANGE ‘ 1BT-

EST ordinal specified by BLANK type-in exceeds table
length,

ORDINAL TOC HIGH 5BA

EST ordinal specified by a DEVADD, UNLOAD, or ASSIGN type-

in exceeds table length. When ASSIGN was a response to RPACK
control card, system waits for operater to drop job or

try another assignment, Otherwise, job terminated.

EVICT NOT ALLOWED ON PERMANENT FILES . ' 4ES

EXTEND PERMISSION NOT SET FOR WRITE ON P.F, 4ES

_ FET

Correct password for receiving permission tu extend
permanent file was not on ATTACH card

LESS THAN 7 WORDS, =xxxxxx IMT
On attempt to read or write an L tape FET at xxxxxx is

less than 7 words., Request is terminated with message
DEVICE CAPACITY EXCEEDED, and no data is transferred,

FD-ALL CYCLES FULL | LPF

Full reload, no spare cycles- avallable for thls file,
File is skipped.

FD-CYCLE ALREADY IN PFD : LPF

‘Full reload-cycle already exists in system. File is
skipped.

FD-FILE ASSIGNED TO ANOTHER DEVICE LPF

FDB

Full reload-allocation type not available on original
device,

ADDRESS INVALID PFC,PFA,
PFP,PFE
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. FET MULTI-FILE POSITION INVALID : o CIMF -

Specified position number is less than first position
number on first reel of file,

| FET OUTSIDE FL ... c1o
Address of. flle environment table outside user field
length, .
FIELD GREATER THAN 80 CHARACTERS o o ~ LDR,2LA

Loader directive improperly implemented.

" FIELD LENGTH NOT SUFFICIENT FOR OVERLAY GENERATION =~ " LOADER

Minimum field 1ength is 26000 [octalj fnr "the loader _
plus sufficient additional 1ength to ‘accommodate loader
tables and core map.

- FIELD IS NON NUMERIC.ILLEGAL TEXT CARD . ... . __ COPYN
l%FILE ALREADY AT THIS ¢pr ~ ~ = 77 S0 gy
" FILE DEVICE NOT ALLOCATABLE 'TORANDM © °

Console, system and job dayflles.):IUﬁANﬁM wds.céiie&:ta'i_
read or write beginning of random access record; but file
is assigned to non-allocatable equipment. Job termlnated

| FILE EXTENDED Con e .. ... ... . .. 7®FE

Permanent file indicated on preceding line has been #
extended, ’
' FILE HAS BEEN ATTACHED ., = . e . ... ..  PFA

Cfcle of permanent file indicated on preceding line has
been attached.
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O

FILE HAS BEEN CATALOGUED AS xXXXXXX PFC

Error condition caused permanent file to be cataloged under
system generated name xxXxxxxx.

FILE IN SUBDIRECTORY xxx LPF
FILE NAME ERROR 2BP

Name in FET does not start with a letter or all characters
are not alphanumeric.

FILE NAME ERROR ON EDITSYM CALL CARD ‘ EDITSYM

Parameter error on EDITSYM call card. The first characfer
must be alphabetic, Job tzrminated. Co
FILE_NAME NOT FOUND 1LT

1LT did not find TAPE in the FNT; can occur only when
.external tape is used,

FILE NAME OR SL ILLEGAL i OVERLOG

Bad load sequence parameter list entry. 1fn = zero or
5f non-zero.

FILE NAME TOO BIG (RESTART) RESTART

File name on RESTART card exceeds seven characters. Fatal
dayfile message; job terminated.

FILE NAME ON UPDATE CARD GR 7 CHAR, UPDATE ABORTED UPDATE
FILE NOT FOUND

System cannot find file specified in ENPR or EVICT type-in.

FILE NOT IN SYSTEM . ‘ ' PFA

Permanent file specified on the preceding line not known
to system,

FILE NOT IN USERS FL CTS
Address of request word is outside user's field length, Job
terminated.

FILE NOT ON MASS STORAGE DEVICE pfn PEC
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FILE NOT ON PRIVATE PALK

5DA ..

A REMOVE control card named a file at contrul point, but
a private pack. Job terminated.

file was not assigned to

FILE NOT OPEN FOR WRITE

Write attempted on a file

FILE x RECORD y HAS PHYS, REC.

Appears on job output fil
file X contains too long
& PP progran {not by COMP
is 1024 words,

FILE xXxxXxx RECGRD xxxxxx HAS

1024 WORDS

FILE RECORDS NOT NAMED

Console, system and job d
or write beginning of ran

be addressed by number.

FILE SUCCESSFULLY PURGED

Last cycle of a f11e has

FILE VACUOUS

Input file initially posi

opened for READ ONLY,

LONGER THAN 1024 WORDS

CIOo

‘COMPARE

e, Run ends when record y on
PRU, Condition is detected by
ARE). Limit accepted by PP
program is probably 512 words; but COMPARE buffer limit,

PHYS REC. LONGER THARN

ayfiles. IORANDM celled to read

COMPARE

IORANDM

dom access record;: identified by . .
record name., If record was first written by number it must .

Job terminated.

been purged

tioned at EOF mark. Job

PFD

LDR,2LA

terminated,
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FIXED PRIQRITY JOB jobname WAITING FOR STORAGE 1RA

Storage not sufficient to bring this job to control
point, Message appears on B display at a NEXT control,
point. e ' -

FL TOO SMALL FOR LOADER LOD

A minimum of about 4000 (octal) CM words is required for
CM LOADER and a small relocatable progran,

FNT FULL 1EJ

Qutput file cannot be created as FNT is full, Loop
will continue until -empty entry is found. .

FNT IS FULL REQ

RE cannot assign requested file, as FNT is full., It
will loop until it finds an empty entry.

(Z? FNT NAME ERROR (1RC) - ~ _ S , . 1RC

Memory dump file name not correct. Fatal dayfile message;
job terminated,

FORMAT ERROR RC.xxxx, CD.yyyy B 2RC

Appears at beginning of job output if a 7-9 card, presumably
binary, has no recopnizable format and is not included in a
group of cards for 80- column binary reading. Job termin-
ated as soon as it was brought to a control point. Record
number in input file is decimal xxxx, counting first {control
card) record as 0000; the card number is decimal yyyy, count-
ing first card of record as 0001,

FORMATS INCOMPATIBLE***COPY UNCERTAIN®**# _ ; COPYCR,COPYCF
, , T e COPYRR,COPYRF
Tape formats selected for input/output files can cause
a possible loss of data significance. Job continues,

FOURTH PARAMETER SHOULD BE MB" OR "C" . ~ SKIPF;
_ L ~ SKIPB
Control card did not indicate B for binary or C for coded '
file. .
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FWA-LWA ERROR _ _
Console, system and ‘job dayfile., READIN or -WRITOUT.
macTo is being execunted; workspace, according to sixth
word of FET, has a megative length, Job terminated.
GOOD COMPARE
Console display, system and job dayfiles just befoTe run

ends, COMPARE executed with no discrepancies found.

HDR REC MISSING ON FILE INCORRECTLY POSITIDNEB

IC

COMPARE

1MR

L&beled tape file missing header or file may be 1mproper1y

positioned to call OPEN.

HOLL,., CHECK RC.xxxx, CD.yyyy
Appears at the beginning of job Dutpﬁt'fiIE'if an input
card did not contain 7-9 in column 1 and at least one
column contained an invalid punch combination. Record
number is decimal xxxx, counting first {control card)
record as 0000; card numbex is decimal yyyy, counting
first card of record as 0001, TR

lIﬁ NAME NOT IN INPUT FILES SEARCHED

Either P1 or P2 cannot be located by the COPYN routine,

ILLEGAL ADDRESS REQUEST TO APR
The adﬁress xxxxxx in an APR 5 or APR 10 cell is

out of range for the control point. APR will abort =
the control point. ’

ILLEGAL COPYL PARAMETER
ILLEGAL DEVICE TYPE SPECIFIED

Specified device not found in table of valid types.

2RC

COPYN

APR

COPYL

OPE
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ILLEGAL DIAG. SEQ. PARAMETER i : . -APR -

Diagnostic sequencer received unacceptable parameter for
console entry or program call card,

ILLEGAL ENTRY

Execution of command typed is iliegal.

ILLEGAL EOF EDITSYM

EOF appears before EOR in.common section.. Run terminated. ..

ILLEGAL EOR OR EOF EDTTSYM
EOR or EOF appears before *END in copying a deck. Run .
terminated. o - . v .

ILLEGAL EQUIPMENT REQUEST o ) , - ... 1DF _
Operator did not request MT, CP, or LP on a request to

Q:} dump dayfile.

ILLEGAL FILE NAME . cro
File name has embedded blanks, does not begin with
alphanumeric character, or is longer than 7 characters.,

ILLEGAL FUNCTION LFN CLO
Function code in FET is, not processed by CLO.

ILLEGAL FUNCTION CODE ' cig
Function code in FET not allowed for assigned device, file

is closed, or a read was requested immediately following a
write on a sequential device.

ILLEGAL LEVEL NUMBER - c SKIPF,S5KIPE .

TLLEGAL PARAM OPTION ' o ' COPYCR,COPYCF,
 COPYBR,COPYEF .

Illegal parameter on *COPYLAB contreol card.
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ILLEGAL PRU COUNT AT OPEN REEL

PRU count not zerc or minus at call to' OPEN: REEL rewind;

ILLEGAL RECATALCG ATTEMFT pfn

File specified is already permanent,

ILLEGAL REQ FUNCTION

The REQ routine was called by a central program without
auto-recall, with & nonwzero status, or with an EST
ordinal not in renge of EST table,

ILLEGAL REQUEST

. Function code is illegal on allocatable device,

. Erroneous disk address specified for & random read.
. -~ Read with release issued on a random file.

. Device type is unrecognizable.

A LA

ILLEGAL REQUEST FUNCTION (RESTART)

An error occurred whem RESTART attempted to request a
tape. Job aborts.

ILLEGAL SEQUENCE NUMBER ON EDITSYM CONTROL CARD

" OPE’
BFC
REQ

4ES

RESTART"

EDITSYM

Sequence number ‘contains alphabetic ‘or special- character,

ILLEGAL TERMINATOR

Operator did not use period to end dayfile dump request.

IMPROPER UPDATE:PAhQMETER,UPDATE'ABDRTED:

INCORRECT DUMP TAPE MOUNTED

INCORRECT IDENTIFIER, START OVER
Mpsgggg_;q_qperator during ECS deadstart.

INCORRECT ‘OPERATOR ACTION

H-36
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INCORRECT OPERATOR ASSIGNMENT

Assigned equipment does not match type requested; operator

should re-assign correct type.

INDEX ADDRESS NOT SPECIFIED ON RANDOM FILE

INDEX ADDRESS NOT IN FIELD LENGTH

INDEX BUFFER PARAMETER ERROR
FET index address not specified,or outside user field
length, or FET not long enough. CLOSE reguest for
random file could not be processed. : ’

INDEX FULL AT OPEN

INDEX LENGTH + INDEX ADDRESS .GT. FL

INPUT FILE ENDED BEFORE ((ADD)) CARD SATISFIED
EDITLIB is trying to execute ADD, ADDBCDH, ADDCOS, or

ADDTEXT; input file ended before last or only program
named in control card was found.

"~ INPUT FILE ENDED PREMATURELY

ECR appears before *END in a *COMDECK addition. Run
terminated. - :

INPUT REC. FOR ((ADDBCD)) HAS IMPROPER NAME CARD
EDITLIB is trying to add record to system file. Input
record does not begin with Hollerith card containing

Tecord name starting in column 1, or the name is not
acceptable,

INPUT REC. MISPREFIXED FOR ((TRANSEER))

EDITLIB is trying to copy records from input file to new

system £ile. TRANSFER card specified program name and

input record had no prefix or a prefix contained different
name, or control card did not specify a program name but

input record did have prefix.

601892400 Rev, I
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JINSUFFICIENT FIELD LENGTH L 1]

A program call card initiated the load of a 0,0 overlay,
but there was not enough field length to load 1t The
job is terminated. :

INVALID CYCLE o R S " PFC,PFA

Cycle number requested for permanent file specifieéd in
previcus line is invalid,

INVALID CHARACTER : o Co- R LDR;ZLA‘

I1legal character on a loader directive card;

INVALID CONTROL CARD LoD

Program call card for a PP program did not meet all
requirements. Program name must begin with letter,
cannpt exceed three characters; no more than ‘two
parameters allowed, _ L gm

INVALTID DEVICE TYPE FOR -OPEN ALTER ' S ' - DPE

Non-allocatable device type specified,

INVALID DEVICE TYPE FOR QPEN READ " OPE '

Used for 1line printer, card punch, etc,

INVALID DEVICE TYPE FOR OPEN WRITE =~ - - = = : ° OPE

Used for card reader.’

INVALID FET ADDRESS Nxxxx o : 2CA

™
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INVALID L CHAR COPYCR,COPYCF,
COPYBR,COPYBF
Fourth parameter on a copy control card can be L only;
signifies presence of a label card.

INVALID LOADER DIRECTIVE _ PFC, PFA

First seven charzcters on a loader directive card do not :
match any of following: SEGZERO, SECTION, SEGMENT, OVERLAY.

INVALID OPEN PARAMETER OPE

Z parameter not recognizable.

INVALID OVERLAY - LEVEL OR FWA 1AJ
Program call card initiated overlay load not of level

0,0 or first word address was not 100(octal). Job
terminated. . o .

INVALID PRIVACY PROCEDURE PFC,PFA

INVALID RECORD READ . ' h IME

Invalid record where label was expected while positioning
multifile tape.

INVALID REQUEST TO CPC ' ) CPC

Bits 54-59 of request word are 0, so it cannot contain
PP program name in bits 42-59, Bits 42-59 can contain
only number below 00010 {octal) as part of file action
macro, Console, system and job dayfiles, Job terminated.-

INVALIB STACK ENTRY 15X

Called by error cede 22 (octal). Request stack entry
contains an undefined order code or an out-of-range RBT
address, or points to an FNT/FST that contains an out-
cf-range RBT address,
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1/0 ERROR {CKP)

An 1/0 error other:than redundant
file, Fatal dayfile message; job

I/0 ERROR {1RC}

Any I/0 erroer on any file., Fatal

is aborted. ¢

I/0 ERROR
DEVICE REJELT

During deadstart loading a device
reading from device identified on
ceases,

I/C ERROR
PARITY ERROR OR LOST DATA

During deadstart leoading, parity ‘error or lost.data
error occurred while reading from device identified on

the display. Deadstart ceases,

“I1/0 ERROR .-
RMS DRIVER OVERLAY NOT FOUND

Driver overlay for device identified on display could

not be-found during deadstart loading.

JOB CARD ERROR

Job terminated because of incorrect job card;
from card are displayed after message.

¥ L

JOB HUNG IN AUTOQ-RECALL.: :

CKP
OPEN. or CLOSE on any.
is terminated,
1RC
dayfile message; job
reject occurred while
display. ‘Deadstart
Deadstart ceases,
1E7 - -

20 characters

1ET

This job teiminated becanse completion Bit‘waé-ﬁot-sef'f'pﬁ
and there was no activity at control point.
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JOB

JOB

JOB

JOB

KILLED 1EJ

‘The operator typed in n,KILL. for the job. This message

will appear only in the system dayfile since the output
file for the job is dropped.

PRE-ABORTED " 2RC,1EJ

Appears at beginning of job output file if input card
caused CHSUM ERROR RC.xxxx, CD.yyyy or FORMAT ERROR
RC.xxxx, CD.yyyy. Job terminated when brought to control
poeint.

RERUN . o _ 1EJ

Appears in first of two dayfiles for a job. rerun {(operator
typed in n.RERUN.)

WAS RERLN _ ' C1RA

Message appears in second dayfile of job rerun by operator.

LABEL MISSING ON DECLARED LABELED TAPE UNIT xx o ' 1MR

LABELED TAPE NOT DECLARED ON MULTfFILB OPE

LEVEL NUMBER GREAT?R THAN:17B or 15D
Third parameter on alskiﬁ Eontrol card exceeded 17 (octal)_
or 15 (decimal). ' i
LEVELS NOT_PERMITTED IN STANDARD CALL LOADER

LFN ALREADY IN USE

Multifile request entry did not contain label parameter.

‘If S and V bits are not ON in user call, load is interpreted

as normal. If L1 and L2 are nonzero, it may have been over-

lay or segment call but appropriate bit is missing. Processing

continues as for normal load.

Logical file name on next message line is already in use
at this control point.
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LFN GREATER THAN 7 CHARACTERS SKIPE;SKIPB
Logical file name pa:amétex'df_aiskip:cpnfibl card is too long,
LIST OF PROGRAMS IN FILE , EDITLIB
LOAD S L L o . ALY
1LT called to load jobs from standard SCOPE'3 tape. '
LOADER BY THIS NAME NOT IN SYSTEM. 1AJ,5LD
User rééﬁest or control card selected loader but format
or name was illegal,
LOADER CONTROL CARD OUT OF SEQUENCE LOD
' NOGO or EXECUTE card before LOAD card.
LOADER NOT. FOUND IN LIBRARY } o Lo ) ..., , LoD o 5@
CM LOADER not found in llbrary dlrectnry._ -
LOADER TABLES GARBAGE, OR'OVERLAY SEQ ERROR -~ -~ * <% " [LOADER
. LOADER tables are threaded in a list below LOADER in CM. |
If tables are destroyed by user program (in normal mode "¢
only) and job terminates or secondary overlay is attempted
without first generating corresponding primdry’ averlay [of ?
zero level}, THREAD routine cannot execute properly. o
LOADER, xxxx ERROR FLAG SET. L T "LDR,2LA°
Precedes all error messages 1ssued by LDR or 2EA.° (2LE
overlay is called to 1ssne message).‘ Xxxxx is FATAL or
NON-PATAL. ) C :
LOADPF ABORTED . SYSTEM ERROR xx ) LOADPF
3 ' . LOADPF
"LOADPF FINISHED a L o -
75
.
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LOADX iLT

LocC

LOD

ILT called to load jobs from external tape.
ARG- ERROR : : o Loc

Incorrect parameter, such as last word address greater
than field length.

SYSTEM WAIT LoD

To load LOADER from disk, LOD references FNT/FST entry
for file SYSTEM (85535580 if LOADER was modified by
EDITLIB). If SYSTEM or S55S5SSU is associated with con-
trol point other than zero, EDITLIB is modifying system,
LOD displays message and pauses until file returns to
control point zero. This message can occur only when CM
LOADER is disk resident,
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LOD CANNOT FIND SYSTEM IN FNT

If program declares SYSTEM‘AS common file,.controi point

assignmént of SYSTEM changes,

when CM LOADER is read from disk. To determine.a match
entry association with control -

with correct ENT entry,:

point zero is verified,

LOST
3

LP nn

FILE (CY1)
cb terminated.,

NOT READY'

FNT entry not deflned by RESTART i Fatal ﬁayfile“message,

Displayed on console when printer nn EST ordinal is not

ready.

:iP nn

REJECT

When it becomes ready, printing will continue,

Displayed on console when printer with nn EST ordinal
rejects function code,

‘;P nn XMSN PARITY ERROR

No operater action,

Conscle and system dayfile when printer with nn EST
ordinal shows transmission parity error; noc operator

action.

dayfile.

LPF ABORT - BAD ADDRESS

For local file, message also appears in job

Address specified cutside user field length.

=_LPF ABORT ~ NO ENTRY IN

ENT

FOR 0Oxxxx

Subdirectory xxxx or RBTC xxxx had no entry in file name
table.

‘LPF ABORT - NO RBTC SPACE

LPF F

LPF -

INDS NO FNT SPACE

FINISHED LOADING

LOD

LOD uses the FNT for SYSTEM

CY:
2LEF

2LP

2LP

LPF

LPF

LPF
LPF

- LPF
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LPF STOPPED BY SYSTEM ' LPF

Operator should drop job,

L.SEQ LESS THAN 2CM WORDS ' S : : APR

Diagnostic sequencer lacks sufficient table space in CM.

MDF NOT MASS STORAGE (1RC) iRC

Memory dump file not mass storage, Fatal dayfile message;
job terminated.

MEM ARG ERROR STATUS ALREADY COMPLETE : - MEM
Request made to MEM when completion bit was set in status
word. o : :

MESSAGE ARG ERROR ~MSG

Address given to MSG is out of user's field length.
Job terminated.

MESSAGE FORMAT ERROR MSG
Character in message is 60 (octal) or over. Job terminated.
MESSAGE LIMIT ' ’ MSG

Number of messages issued by job exceeds installation
maximum. Job terminated. o

MF DISPOSITION OF UNLABELED TAPE ' ' REQ

REQUEST card specifies multifile disposition of unlabeled
tape.,
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MODE CHANGE RC.xxxx, CD.yyyy . .2RC

Appears at beginning of output file for job 4if input Tecord :
contained cards of mixed format (binary, Hollerith, 80-column}.
Record number is decimal xxxx, counting first {control card)
record of file as 0000; card number at which firsi change
occurred 1is decimal yyyy, counting first card as 0001,

MLRS CHANGED TO MAX BUFFER SIZE, xxXxxX 1IMT

File with FET at xxxxxx contains zero MLRS field. This

field was yeplaced with maximum buffer size: for that .. | : =+ 5y

file.

MODIFY PERMISSION NOT SET FOR RE-WRITE ON. P.F.: Lo oroanahg 4B

Permanent file cannot be modified because. correct:password.. 3
was not given on the ATTACH card. Job terminated.

MOUNT REEL: SHOWN ON UNIT xx Ty IME

MOVE ROUTINE FINDS CANT READ PROG. IN. S5YSTEM FILE : . EDITLIB:. -

MT

MT

MT

MT

H+46

Fault in disk file used by EDITLIB (not expected to oécu?j.‘

xx BLANK TAPE READ COATE
Appears if né:défg ié‘feceiﬁéﬂ from the channel affkr
one second; exit procedures are performed.

xx ENTER VISUAL REEL NO. ON UNIT xx R 'S % 3
Operator should respond with n,VRN,xxxxxx, Sticker
number pasted on tape reel, : .

xx EOT | I Lo
Processing on magnetic tape xx is terminated because of
end-of-reel condition or CLOSER request,

xx FET TOO SHORT IRS

FET is less than 7 words on attempt to read S5 tape.
Reguest is terminated with status DEVICE CAPACITY
EXCEEBED and no data is transferred,
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MT

MT

MT

MT

MT

MT

MT

MT

xx FILE POSITION UNCERTAIN . & . 1PE
During write parity error recovery, tape backed to
position which may destroy last good record written, :
Operator may drop job, or may type n.GO. and WPE recovery
will proceed as though file were positioned properly.

xx LABEL INFO ERR IN FET 4LB

- Numerice field in 33 label area of FET contains non-numeric
data,. : : L

xx LABEL PARITY ERROR 4LB
Irrecoverable parity error while trying to read tape label;

xx LABEL UNRECOGNIZABLE - cLO
Trailer label of MT xx is not EOF1 or EOV1 as expected,
Operator action requested by additional message, -

xx MLRS INVALID, 512 USED - . - . 1RS
MLRS field in FET word 7 exceeds device capacity;}processing
continues with capacity assumed {for execution) as the MLRS,

xx NO WRITE ENABLE : " 4LB,1WX,

IWI,1WsS

Message displayed until ring is inserted or job is dropped,

xx NOT READRY ) 4LB,1TF,27T8, I

: "+ 1RT,1RS,1WI,

Message displayed until unit is readied or job is 1WX,1WS,1PE
dropped. . . . . .

xx PARITY ERROR IRT,1IRS

Read parity error irrecoverable; to continue type n.GO. or
terminate with n.DROP,
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MT

B

MT

MT

MT

v

MT

xx POSSIBLE RECORD FRAGMENT

Completing WPE recovery may leave data-fragment greater
than noise record, ‘Operator may drop the:job or type:.:
n.G0., If job is continued, attempt ‘to' recover WPE will"
continue as though:file were positioned properlyi’

xx REJECT o

Tape unit xx .cannot be.connected, Compare xx’éntry with
installation equipment select code, If possible, change
equipment or unit select code; otherwise type n.DROP,

Py

xx RESERVED

FETRR

Displayed until condition is corrected or job is drcpped

1PE:

"ALBYITF,2TE;
1RT,1R5,1WI,
*1WX, IWS;1PE

i

4LB,1RT,1RS,
LW, WS 1WX,

ITF

if attempt is made to connect to tape xx reserved by another

channel .

xx WPE BAD SPOT

Record was written successfully following skip bad spot,

but parity error occurred in re-reading record’preceding.

the skip bad spot., Operator may drop job, or type n,GO.
and job will continue; but recnrd w1th yarlty errar w111
net be rewritten,: ' : ‘
xx WPE RECOVERED

Write parity .error encountered and recovered; job

continues.

xx WPE UNRBCOVERED

erte parity error could not be ccrrected by era51ng and

rewriting, Operator can continue or drop job.

xx WPE WRITE FILE MARK ERRDR

Unable to wrlte f1le mark on external tape.
Operator can type n.G0. or drop job.

60189400 Rev.

IPE .

1PE

1PE

iPE

K

.

€

o




MT

MT

MT

MT

MT

MT

MT

xx XMSN PARITY ERROR

Transmission parity error in 6681 data channel converter.

4LB,1TF,
2TB, 1RT, 1RS,
IWI,1NS, 1WX

xx labl BLOCK COUNT SHOULD BE xxxxxX, iIs XXXXXX. 4LB

Number of physical records written on tape with label
identifier 1abl does not agree with. number read.

xXx labl CREATION DATE SHOULD'BE_xxXXxx, is XXXXXX. 4LB

Label 1labl does not contain specified creation date, First
xxxxxx obtained from central memory; second xxxxxx from
label, Operator may type in n.RECHECK..or n.GO. or n.DROP.-

xx labl EDITION NUMBER SHOULD BE xx, IS xx. . - 4LB

Tape label labl does net contain expected expiration date.

First number is from FET, the second from label, Operator

may provide another tape and type in n.RECHECK. or n.GO. or
n,DROP, ; . :

xx labl EXPIRATION DATE SHOULD BE xxxxx, IS xxxxx. 4LB

Tape label 1abl does not contain expected expiration date,.
First xxxxx is from FET; second is from tape label.
Operator may accept tape by typing n.GO0. He may mount

a different tape and type n.RECHECK. or he may drop

the job by typing n.DROP.

xx labl FILENAME READ WAS XXXX...XX 4LB

XXXX...XX is label name of first file of label identified -
as labl,

xx labl FILE NAME SHOULD BE xxX,..Xxx, IS5 xxx...xx. 4LB

File name error in label identified as labl. First 20 . :
characters are FET file name and second set are tape label's
file name entry; n.G0. or n,DROP, or n.RECHECK. may be typed.
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MT.

XXX...Xx is the name in the tape label for this file.
labl is label identifier,

MT xx Iabl MULTIFILE NAME SHOULD BE xxx, IS XXX, ) . 4LE
Multiple file name cf‘a551gned tape does not agree W1th
request, First xxx is in FET; second is in tape label, labl,
Tape may be accepted by typing n.G0. Different tape may
be mounted and checked by typing n.RECHECK: - Job 'may
be dropped by typing n.DROP.

MT xx 1abl REEL: NUMBER WAS xxxxxx - - S ; : o 4L8
xxxxxx is visual reel numbers for tape being read
1abl is label identifier.

MT xx labl REEL NUMBER SHDULD BE Xxxx, IS xxxx v ALB ¢
Requested tape ree] number dues not agree with that
specified in tape file label, labl.

MT xx labl REEL NUMBER WRITTEN WAS XXXXEX . 4LB
XxXxxxx is v1sua1 reel number im tape valume header.?
iabl is label 1dent1f1er. - :

MTxx CHxx IMT

xx,labl FILE NAME WRITTEN WAS xxx...xx. - o ALB

EQUIPMENT REJECT

NO

Hardware rejected equipment connection., Message persists
until condition is corrected. or: operstor drops job, :

MTxx CHxx _ \ _ IMT

RESPONSE

Equipment cannot be connected because of hardware failure.

MTxx CHxx ‘ IMT
NO WRITE ENABLE.

Message persists until operator inserts write ring or
dreps the job.
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MTxx CHxx
NOT READY

Operator should make unit ready or drop job,
MTxx CHxx
PARITY ERROR
Irrecoverable parity error while writing L taﬁe.
Operator can continue or drop job.
MTxx CHxx
READ PARITY ERROR
Irrecoverable parity error while reading 1 tape.
Operator can continue or drop job,
MTxx,CHxx
RESERVED
Magnetic tape xx is reserved by ancther channel,

Message persists until condition is corrected or
operator drops job,.

MT xx CHxx
WPE RECOVERED

Write parity error encountered and recovered,.

MTxx CHxx
XMSN PARITY ERROR

Transmission parity error on 6681 or 6684 data channel

converter on channel xx.

MTR DEAD

Monitor did not respond to a monitor function issued

by DSD, Notify a system analyst of this message.
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MULTI-FILE DISPOSITION ON UNLABELED FILE REG
Multi-file disposition should occur only on labeled
files. o '

MULTIPLY DEFINED OUTPUT xXXXXXX LDR “ff .
LDR loaded this routine previously and cannet load it
again, ' ' ST :

N EQUAL INVALID CHAR COPYCR,COPYCF,

COPYBR,COPYBF
Number of records/files to be copied is zero, a letter,
or special character on the copy control card,

NAME GREATER THAN 7 CHARACTERS ' LDR,ZLA

Name on.a loader directive card is too large. (Usually
caused by assembly or compilation errors.)

NEW ECS FE TOO SMALL, REQUEST xxxx (RESTART}- : ’ RESTART o~
The ECS field length at restart time must be greater than or o
equal to that at checkpoint time. xxxx is the minimum field
length, /1000 {octal), which should be on the restart jobh
card, '

Job name at a control point waiting for a job.

NEXT .CONTROL POINT CLEARED - : o . 1EJ
Appears in system dayfile when NEXT contrel point'is
cleared because the clear flag was set.

NO aa AVAILABLE
Job is waiting for equipment, Opefator should turn on
equipment of allocation style aa. If equipment is
logically off but operative, type ONxx; xx is EST
ordinal, If equipment is availlable but assigned to
another contrel point, job must wait until equipment
is released,

NO CORRECT PASSWORDS SUBMITTED PFA

é:ﬂ%;
s
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NO

NO

NO

NO

CZD : NO

NO

NO

CHECKPOINT TAKEN
No checkpoint dump because.fob is: Tolled out,
RESPOND job, uses ECS, or uses READ-RELEASE,
Informative dayfile message.
E OR N ON CONTROL CARD
RPACK control card does neot specify E or N parameter
for operator assignment of private disk pack. Job
terminated.
EOR,EOF, OR EOI
End-of-record, end-of-file, or end-of-information is
missing. Loading terminates,
EQUIPMENT AVAILABLE WITH ALLOCATION TYPE FOR FILE

File is skipped.
EXTEND PERMISSION

FNT SPACE

UP parameter in FET is zero and no SPéée is available
in FNT to create reguested entry; job terminated, If
UP is nonzero, FNT full code (24} is returned to FET,

INDEX PCINTER IN FET, OR 0 LGTH. INDEX

Put on the console display, system dayfile and job day-
file, IORANDM has been called by a READIN or WRITOUT
macro to read or write the beginning of a randomly
located record. But the FET is either too short to
contain pointers to the record index or apparently
points to- an index of length zero. The job is aborted,

60189400 Rev. I
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NO

NO

E

NO
' ND

NO

4 NOD

4 NO

NO

NO

NC

NO

INPUT ﬁLLE ON THE COPYN CONTROL CARD . vQPYN
At least one input flle must he speczf;ed 1n the CGPYN _
card, T P e
QUTPUT FILE ON THE COPYN CONTROL CARD CGPYN
An output file must be specified in the COPYN comtrol '
card. .
PERMISSION GRANTED ’ A SRR i ffPFK e
PERMISSION TO ADD CYCLE PFC
PERMISSTON TO PURGE " PFP’
PF DEVICE Sowdwh o f et PRALPFC,
PFE,PFP
Installation error.; Rey0if this ﬁéséége to a SYSfem' i
analyst. ;
PFM ACTION, WHILE UTILITY RUNS ; . PFA,PFC,
o " " PFE,PFP
PRIVACY PROCEDURE PFA_
No privacy procedure speclfled on ATTACH when
required, o
PROGRAM LIBRARY INPUT TO BE EDITED EDITSYM
Correction input encountered but no old progrém library
specified on EDITSYM control card. Run terminated. L

PROGRAMS FOUND FOR SEGMENT  © /"' "*° 76 © . "' u% p[OADER -

BT A ‘ T i .

Not one program réquested by user call could’ be found,

RBR FOR THIS PACK 5DA

The system cannot find RBR for disk pack EST ordinal
referenced in an ASSIGN, DEVADD, or UNLOAD type-in,
Report this message to a system analyst,
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NO RBR TABLE FOR PACK
Disk pack named by BLANK type-in is on and unloaded,
but it does not have RBR table in central memory.
Report this message to a system analyst.

NO READY

A READY card did

NO REQUEST ENTRY

No request entry

{no FNT entry).

NO REQUEST ENTRY FOR MULTIFILE

No request entry

(no ENT entry).

NO ROOM FOR NEW CYCLE

not precede this control card.

was made for file with device type 240

was made for specified multifile name

Not possible to add new cycle to permanent file spéci-
fied in previous line,

NO ROOM IN TINDEX FOR NEW NAME

Console, system and job dayfiles,

WRITOUT macro called

to write beginning of random access record named.
Name is not in file index and no vacant slot is

available,

Job terminated.

NO SUCH FILE NAME

REQUEST or REMOVE card names a private pack that is not

at control point. Job terminated.
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NO SUCH PRIVATE PACK

This message is sent. to the dayfile by 1AJ when a
REQUEST or REMOVE card names a private pack that
is not at the control point, The job is terminated.

NO TERMINATION FOUND
Sent to dayfile when loader directive card is not

terminated by period or right parenthesis,

NO TRANSFER ADDRESS

4

At completion of load, no program provides a transfer
address, Error condition is overridden by NOGO. card
or EXECUTE,ent., card. Job terminates. e ;

NO WORD PAIRS ASSIGNED -: -

, NON-EXISTENT RBR REQUESTED

5DA

LDR, 2LA
 LOADER ...

PEC -

15X

Called by error code 05, RBR pointer in RBT is greater

than number of RBR!'s in system., .

NON-PERMANENT FILE CANNOT BE EXTENDED
1fn :

File with name 1fn is not permanent file.

NOT AVAILABLE

Equipment indicated by ASSIGN type-in is off, already
assigned, or does not exist.

- NOT DISK PACK

DEVADD, UNLOAD, or ASSIGN- type-in specified EST ordinal
which is not disk pack. For ASSIGN in response to
RPACK control card, system waits for operator to drop
the job or try another assignment. Otherwise, job
terminated.

NOT DISK PACK, OR OFF

Equipment named by BLANK type-in cannot be blank labele
because it is not disk pack or it is off to system.

PFE

SDA

18T

d
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NUMBER OF RECORDS GREATER THAN 777777B
Second parameter of a skip control card exceeded
maximum number of allowable records,

ONE OR MORE OVERLAPPING CORRECTIONS

ONLY 1 OVERLAY DESIGNATOR USED
Overlay card does not specify both primary. and
secondary levels.

ONLY ONE PARAMETER

Overlay loader directive has only one level parameter.

OPEN REEL CALLED ON UNOPENED OR CLOSE FILE
File must have been opened before OPEN REEL call,
OPERATOR DROP

The operator typed in n.DROP. to terminate job,-

OVERLAY
OVERLAY CALL FROM RELOCATABLE .

Relocatable program called for overlay lead. Redundancy
check to validate user call is illegal; once overlay '
loading is initiated, control is taken from user call

and returned to called overlay. 1If file named in user
call contains all absolute overliays and OVERLAY 0,0

has not been called, control will return to the user
call. :

P.E. DEVICE DOWN

60189400 Rev. J
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P.F., NAME ALREADY IN SYSTEM

Permanent file indicated on previous line already exists

in system,

PACK FILE COUNT ALREADY 0

In response to REMOVE control card {with or without

pname parameter) file was removed from private pack;

however, when system tried to reduce file count in
the FNT entry, count was alrsady zero. -~ Job "¢
terminated,

PACK LABEL NOT BLANK

Private disk paek label read should have been blank.
If in response to DEVADD type-in, job terminates.
Otherwise, system waits for operator to drop job or

try another assignment,

PACK NOT PUBLIC AND EMPTY

Only disk packs with an EST status of 4000 can be

unloaded by an UNLOAD ‘type-in. " Job terminated.

PACK STATUS NOT UNLOADED

BLANK type-in named disk pack that is on and in

use as a public or private pack; therefore, it cannot

be logically unloaded,

I

PACKED CARD LONGER THAN 13 WORDS

Input error; run terminated.

PAGE NO.
PARAM LIST TOO LONG (CKP)

The value of n in the user parameter exceeds 42
{decimal). Job terminated,

H-58

PFC

5DA

5DA
5DA
1BT
EDITSYM

EDITSYM

CKP
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PARITY CHECK FILE x RECORD y . COMPARE

If x is first file named on COMPARE control card,
y record cannot be read in either mode without a
parity check., If x is second file named, record
cannot be read without a parity check in mode
corresponding to first file read. 1In either case,
comparison of that record pair is abandoned and
comparison continues with next record pair.

PARAMETER COUNT IS GREATER THAN 4 SKIPF;SKiPB

Too many parameters on skip control card.

PARAMETERS 2 AND 3 ARE NOT NUMERIC FIELDS . . . SKIPF,SKIPB

PARITY ERROR ON jobname XXXRESQ

Occurs while restoring QUTPUT. queue.,  Type n.GO0. to
continue, Bad record will be paced in the queune.

PARITY IN HEADER, WILL NOT RELOAD FILE - " LOADPF

PARITY IN INDEX-SKIPPED FILE - S B . LOADPF.

PARITY OCCURRED IN RELUOADING _ e i o LOADPF
PAUSE xxxxx “

A program PAUSE allows special operator action. To
resume program execution type n.GO., XxXXXX, decimal
corresponds to instructions for operator. Message
appears in dayfile along with operator response,

PAUSING FOR OPERATOR ACTION o ' © ' CLO, 1MW,
" 1MR, 1MF
Occurs after error is detected in processing file label, .
Operator can enter n,GO or n.RECHECK. or drop job; routine
pauses for operator decision, . _ ,

PD - CANNOT FIND FILE LPE

File name not in system, file is skipped during
partial reload of permanent files,
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PD - CYCLE NOT DUMPED

File ‘is skipped durlng partlal reload of permanent
files,

PD - CYCLE NOT IN PFD

File is skipped during partlal reload of permanent
‘ files.

*PD - FILES ASSIGNED TO ANOTHER DEVICE

Partlal ‘reload. Allocation type-ﬁofwaﬁéiiahte on
oeriginal device.

,,,,,,

File is pa51t10ned at end-af-lnformatlon. Job
# terminated,

H

PERMANENT FILE NOT POSITIONED CORRECTLY FOR WRITE!

File not p051tloned at end-of-information., Job ¢
terminated.

PERMISSION NOT SET FOR OPEN WRITE GN Py F.

ATTACH card or macro did notgspec1fy cnrrect password e

for modifying or extending this file."
PF DEVICE DOWN

Appearsfqn system dayfile,

i

PF NAME ALREADY IN SYSTEM

oy

File name on previous line already exists in Systemi ~ 7 i°

“LPF

LPE

LPF

A4ES

C4Eg VT

LS DPEL

PFA,PFC,

PFE,PFP
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PF NAMES COMPARE BUT NOT PASSWORDS
File is skipped.
PF} FULL -~ CANNOT RELOAD FILES STARTING
WITH xx, pfn AND FOLLOWING
Permanent file pfn cycle xx and following files cannot:
be reloaded,
PERMANENT FILES FOUND WITH FOLLOWING LFNS (CKP)
Listed permanent files were attached to control point
when CKP was called,
PFN FOUND IN 5D xxx
Permanent file in preceding message is in subdirectory
xxX. Subdirectory parameter was omitted or is incorrect,
PFn STOPPED BY SYSTEM

Error flag at control point n is on,

PFx SYSTEM ERROR CODE xx
System error code xx occurred in permanent file manager

routine PFx., Subsequent reliability of manager is
suspect,

PN=pname, VN=xXXxxxxxxx, JD=yyddd

PAUSING FOR GO OR DROP
BLANK type-in names disk pack that is eligible for blank
labeling, but pack on drive appears to be labeled private
with private name, visual identification, and Julian date,

POSITIONING A MULTIFILE

PP CALL ERROR

Job terminated because central processor requested PP
program with name that did not begin with a letter,

PP PROG

60189400 Rev. I
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PP xxxxxx.xxx SEC o “ : , 1EJ

Total peripheral processor running time for & job, -
PREVIOUS FILE NEVER CLOSED o .. . . OPE
PROGRAM NOT IN SYSTEM - i S B R EDITLIR

Program named on MOVE or DELETE control card not in

system file, EDITLIB passes to next function card.
PURGE ATTEMPT ON NON-PERMANENT FILE - : oo s re. CPRFB
ifn R R PRRRE L

File named 1fn is not permanent file,
PURGED FILE CANNOT. BE EXTENDED: = B e . PFE.;
1fn . o . . T : e

File named 1fn has been purged,

_ &

Ps xxxx KILLED MTR . - ‘ S MTR %w

5 is PP number; xxxx is name of program communicating
with monitor, R

p2 IS NOT IN THE FILE OR IS UNDEFINED l COPYN

£
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P2 NUMERIC EXTENDS BEYOND DOUBLE EQF
Numeric p2 on record identification card indicates a
logical record beyond double end-of-file that termi-
nates file.

RANDOM CALL, NONRANDOM FILE
Displayed on console, system and job dayfiles, _
READIN or WRITOUT macro called IORANDM to beginning
of random access record, FET shows file is not. '
random, Job terminated,

RBET FULL

READ OR SKIPF AFTER WRITE
On sequential file illegal file operation, such as
reading or skipping forward, detected after write
operation {other than re-write).

READ PERMISSION NOT SET FOR OPEN READ ON P.F.
ATTACH control card or macro did not specify correct
password for read on permanent file.

READY TWICE WITHOUT COMPLETE
EDITLIB can construct anl& one systemlfile at a time;

second file cannot be readied before a COMPLETE card:
appears on first file.

RECORD n IN FILE x p WORDS LONGER THAN SAME RECORD IN FILE y

If nth record from file x is k + p words long, corre-

sponding record of file y is only k words long. First k
words of both records are compared, and message is put

on output file, Comparison continues after skipping
extra p words of file x.

RECORD NAME NOT IN FILE INDEX
Console, system and job dayfiles, Random access

record identified by name not in file index. Job
terminated.
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RECORD NUMBER TOO HIGH
Console, system and job ‘dayfiles, Random access record
identified by record number beyond gnd of file, Job~"
terminated.

RECORD SIZE GT MLRS,xxxxx
Record in process exceeds: ‘maximum Iugzcal record size,
Request is terminated with DEVICE CAPACITY EXCEEDED :
and no data is transferred.

RECORD TOO LONG
Field length filled before end-of-record. Job
continues.

< RECOVERED PARITY ERROR

Succeéssful recovery from & parity error om

a device.

_RECOVERED PARITY BRROR '

"PARITY ERROR POSITION LOST

Mass storage parity error was corrected; but a sub-

-TORANDM

IMT -

REBR

15X

sequeht parity error destroyed 1dent1£15at10n of bad - ¥

sector before it was sent to dayfile. Only RECOVERED
PARITY ERROR appears in 1ocal dayf1le. AR

RECOVERED PARITY ERROR
STATUS ssss ccce . \
EQ ee ADDR aaaa bbbb TRY nn’
RBRxx RByyyy PRUzzzz
RECORDED ADDR pppp. qqqq

Only first line appears in Job dayflle. Mass storage
parity error was corrected after nn attempts, Contrelle
status ssss, converter status cccc, equipment number ee’y
physical address of.the PRU aaaa bbbb, logical address
XX,yyyy, zzzz, and recorded physical address PPPP Q044q
are all in octal. 1f aaza bbbb does not equal pppp qaqq

15X

T

a positioning error has occurred, Last line of message

appears only for 6638 disk unit.’
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REDUNDANT CLOSE 1fn

CLOSE or CLOSER requested for closed file; CLOSE
function redundant code (21} returmed to FET,

REEL ONE

Following message requests mounting of reel shown on
unit xx, : i

REJECT - xx STATUS aaaa bbbb

Eguipment xx is not available for execution of stack
request, aaaa and bbbb are equipment status (octall.
If egquipment number is lost, REJECT - EQUIPMENT NO.

LOST is displayed. : '

RELEASE IS NOT ALLOWED ON PERMANENT FILES

REPLICATION EXCEEDS AVAILABLE CORE

Receiving address conflicts with loader or its tables.

REQ DEVICE TYPE ERROR

Requested device type is not recognized by system.

REQ FUNCTION - DISP CODE ERROR - xXXXX
Disposition code is incorrect or cannot be recognized,

REQ FUNCTION LFN ERROR - XXXXXXX

File name is incorrect, exceeds 7 characters, or does

not start with letter.

REQUEST‘CARD LFN ERROR - xxxxxxx

File name on request card is incorrect,

601895400 Rev, I
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REQUEST DISPLAY
DIS is in HOLD waiting for.operator to a551gn dlsplay
console, .
REQUEST 1fn
Displayed when processing request function or card be-
fore operator assigns equipment for file 1fn, If
device type is specified (dt}, proper equipment type
must be assigned,

REQUEST FUNCTION - RECALL NOT SET

Displayed if recall bit of PP input register is not ON
when REQ is entered.

REQUEST FUNCTION ADDRESS ERROR

Address specified is not within user field length.

REQUEST LFN ERROR

File name is not valid.

REQUEST PERMDMP,MTHY, ,E

Operataf should assign dump tape.

REQUEST TAPE

Operator must type n.ASSIGNxx; n is control point and
xx is EST ordinal, .

REQUESTED OVERLAY PROG. NOT FOUND

Overlay of given level not on file. Produced by LBR
when absolute overlays are input; by 2LA when absolute
overlays are being loaded, File is searched end-around
up to EOF mark, rewound, then searched to where
searching began.

DIS

REQ

REQ

REQ
REQ
LOADPE

1LT, 1BT,
1DF

. LDR,;2LA

60189400 Rev,

I

-

M




O

REQUESTED RECORD SIZE = 0, xxxxxx

Record length field in header word for WRITEN contains .

zerno., Request is terminated with message DEVICE
CAPACITY EXCEEDED, xxxxxx is FET address.

REQUESTED RECORD SIZE = NOISE, xxxxxx
Attempt to write a record of less than four bytes is
terminated with DEVICE CAPACITY EXCEEDED. xxxxxx is
FET address. '

REQUESTED SEGMENT INCOMPLETE
This message does not result from unsatisfied ex-
ternals, rather some programs exp11c1t1y requested
cannot be located, o

RESCANNING SKIPPED PFD SECTORS
DUMPF is rescanning permanent file directory entries
bypassed earlier because CM array was full; or entire
directory has been scanned, leaving only skipped PFD
entries to be dumped. No action required,

RESTART COMPLETE
Indicates successful RESTART Informative_dayfilé.
message, :

RESTART NUMBER TOO BIG (RESTART)
Checkpoint number on RESTART card is greater than

number of checkpoints on tape.

RETENTION TOO LONG, MAX USED

60189400 Rev. I
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RFL,

1200, (CKP)

Field length increased to IZGD{ectal) to accummodate

checkpoint procedure; remains ‘at 1200[ccta1) - Infor- "

mative dayfile message.

ROLLIN ABORTED

o

Console, system and job dayfiles. ' Called by ROLLIN

ke

1RT

type~in, 1RI will set control point error flag te 3 and

terminate job. Message preceded by CIO ERROR.n,

ROLLIN COMPLETED

Console, system and job ‘dayfiles, 1RI "hHas completed

rollin and will request CP and drop PP,

ROLLIN ‘INITIATED

Conscle and system and 3ob dayflles. IRI *will reqnest
original field length of control palnt and start o
reading file QROLLIN, = * '~ &/ & ©= , S

ROLLIN STORPED BY SYSTEM

1RI

1RT e

1RI

Console, system and job dayfiles. Error flag of control

point is already nonzero when "ROLLIN typed "

ROLLOUT ABANDDNED

ROLLOUT routine waited 2 seconds for contr¥ol point’
activity to cease, then abandoned rollout attempt,

ROLLOUT ABORTED

Console, system and job dayfiles, Error in wWriting -
file QROLOUT, '

ROLLOUT COMPLETED. {FL xxxxxx]

Console, system and job dayfiles, Control point was
rolled out, and field length reduced to 100 (octal).
Field length needed to roll in is xxxxxx.

1RO

1RD

1RO

60189400 Rey,"
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ROLLOUT. INITIATED . 1RO

Console, system and job dayfiles. Other PP activity
has subsided, and 1RO will write file QROLOUT,

ROLLOUT STOPPED BY SYSTEM | ‘ - 1RO

Error flag of control point is already monzero when
ROLLOUT typed.

ROLLOUT WAITING ON ALL QUIET o _ ' 1RO

Console, system and job dayfiles. 1RO waiting for PP
activity at control point to cease before writing

QROLOUT.
SD INVALID - IGNORED _ ) , PFA,PEC
SEG OR OVERLAY CARD PREV PROCESSED - - LDR,2LA

SECTION card cannot be used in overlay mode; in seg-
mentation mode, it must precede all segment cards.
SEGMENT CALL, BUT NO SEGZEROQ PRESENT , R ‘ LOADER
When segment load, called by user, is from normal or
overlay program, delinking point cannot be established,
as certain pointers are established for all segment '
loading during initial loading of segzero, Probably
results from erroneous setting of S bit, ) '
SEGMENT CALL NOT IN SEGMENT MODE = ' ' LOADER
User called for segment load, but first program loaded

for this file did not contain SEGZERO card.

SEGMENT OR SECTION CARD PROCESSED . _ LDR,2LA
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SEGMENT REQUEST WHILE IN OVERLAY

SEGZ

SEGIZ

SEGZ

SERI

SKIP

SKIP

H-~70

Loading of segments and overlays is mutually exc1u51va,
although both may load normally. QVERLOAb called for =
segment load; not possible as original pointers to
segment tabies will not have been preset by SEGZERO,
processor, o

ERC INCOMPLETE, JOB ABORTED
Not all. programs specified on SEGZERO card are on input
file. Job terminated, If not all external refererices

can be satisfied no error comment is made as thls is .
normal for segmented job. s

i0F

ERC SEGMENT NAMES DIFFER

Apgears on dayfile when the segment names differ for
contiguous SEGZERCO cards,

ERO HAS NOT BEEN PROCESSED

SEGMENT card occurred before required initial SEGZERO

processed; or SEGZERQ card occurred when OVERLAY card
processed. Cannot mix segments and ovérlay.,

AL CHK.RC.xxxx, CD.yyyy

“* - LOADER"

‘LOADER

s T

LDR,2LA

LDR;2LA’

“2RC.

Appears at the beg1nn1ng of ]Oh Dutput flle 1f 1nput'f11e

record has one binary card with a serial number not
corresponding to record position. Record number is
decimal  xxxx, counting first record (control card) of,
file as 0000; p051t10n of first dlscrepancy is yyyy,
counting flrst card in record as 0001, ) _

F FUNCTION MET END OF FILE

End-of-file occurred before s SKIPF satisfied.”

PING '

Appears on display consocle during Q-mode skip.

EDITLIB

UPDATE
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TAPE xx PARITY ERROR

Parity error in loadlng system tape, 1uad1ng
terminates,

TAPE PARITY ERROR

Parlty ertor during deadstart preloadlng. Deadstart
again, - . . o .

TAPE REJECT

Message to operator durlng deadstart preloadlng.
Deadstart again, . :

TAPE xx NOT DECLARED ON MULTIFILE

Tape xx‘not ready.

TERMINAL NUMBER BEYOND LAST INVDECK

(:} Number on *INSERT, *DELETE, *ADD, *CANCEL, or *RESTORE
card is greater than last sequence number in deck.

TERMINAL NUMBER NOT FOUND, FUNCTION WENT TO NEXT PRIMARY

Second sequence number on *INSERT, *DELETE, *ADD;
*CANCEL, or *RESTORE card does not occur in deck to be
edited,

TEXT AFTER COMMON IN FIRST FILE

Text decks appear in common section; run terminated.

TEXT CARD CONTAINS AN ILLEGAL SEPARATOR

Only acceptable separators are + - , (.} or blanks.

TEXT HAS BEEN PROCESSED

SECTION card occurs after text processed.

60189400 Rev. I
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THE FNT IS FULL " 5DA

Job terminated because not room fof.private paﬁk'br
private pack file to be entered into FNT.

THE CM RESIDENT LIBRARY HAS OVERFLOWED THE DEADSTART PROGRAMS o
T ko . I S R s
Deadstart will not proceed. The central memory library

must be reduced.

THERE HAS BEEN AN ECS PARITY ERROR AT xxxx MTR
Permanent ECS parity error in hldék ixxx, absolute

location divided by 1000{octal). Inform customer

engineer.

-

THIS CARD COULDNT BE OBEYED B EDITSYM
First sequence number on *INSERT, *DELETE, *ADD,
*CANCEL, i *RESTORE caxd is not in deck'to be:edited,. .
THIS PACK STATUS NOT UNLOADED e o . spA
EST status of disk pack referenced in a type-in was not
4040, If type-in was ASSIGN in response to RPACK control -~
card, system waits for operator to assign another pack or
drop job., If DEVADD type-in, job terminated;
THIS REC,NAME ALREADY IN OQUTPUT FILE - xxx EDITLIB
File: xxx to be added duplicates name already in file.
ADDCOS does not produce message, STITCH programs are
not checked for dupldcation; nor will existence of
STITCH program already in file cause message,
TIME LIMIT @ ¢ o e .. +1EJ
Job exceeded requested CP time limit. Job.terminated.

TOO MANY CHARACTERS. IN PARAMETER LDR,Z2LA

Level number on OVERLAY card is greater than 77 {oétal).
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TOO MANY CORRECTION CARDS ' EDI%SYM

Space available for correction cards for one deck
exceeded,

TOO MANY EDPITSYM CONTROL CARDS : EDITSYM

Space available for EDITSYM contrel cards exceeded.

TOO MANY INPUT FILE NAMES ON COPYN . COPYN
TOO MANY NEW COMMON DECKS : EDITSYM
Names of new common decks exceed space avallable in
CMNAME . : ‘
TOO MANY TEXT CARDS IN THE INPUT RECORD COPYN
TRACE OR SNAP CARDS NOT CONTIGUOUS , LOD

Issued by LOD. Job terminated.

TRACE OR SNAP TABLES OUT OF CORE DEBUG

Issued when TBLNEXT and CORNEXT meet. " Job terminated,

TRACE TABLES AND USERS PROG DVERLAP : :TRACE

ADT tables bullt by TRACE overlap user's program.
Job terminated. '

TRAY EMPTY 1IR

Card reader tray is empty but last car& not 6-7-8-9,
Reload reader and make it ready.
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TRIED TO ADD PROG, WITH ENTRY PT, WITH DUPL, NAME . . - ... LEDITLIB.

Program to be added.to system file contains.entry.
point which duplicates entry point already in file,

TRUNCATED LABEL COMMON xxxxXxx R s.. . 2LE

Previous declaration less than present declaration for ., ;. .
same label commeon. First length and address used.

T.SEQ. LESS THAN 2 CM WORDS IS B ¢ |

TURNKEY INVALID 7 PEa
TYPE IN VISUAL PACK NUMBER 77 " spa .

Appeuars on B-display in response to RPACK control card.
Operator should type VRN with visual-identification

number,
UNABLE TO OPEN filename S R +  OPE,1IMF
1MR
Job terminated.
UNABLE TO PROCESS REQUEST -.ERROR CODE.xx ... - cvco.as . LOADPE,
UNAVAILABLE nn : CTS
Conéole, system and job dayfiles, Common fi1é>éséighedi S
to control point but it belongs.to nonallocatable. equip-
ment that cannot be assigned, nn is EST ordinal, as
shown by primary device number in FNT.
UNCORRECTABLE PARITY ERROR
A parity error oﬁ 2 mass gtofage aéyipgicouiﬁﬁnqﬁJagi-
be recovered after many attempts, In the A
display only, the three lines following this
message identify the device and the bad sector,
UNCORRECTABLE PARITY ERROR 18X

PARITY ERROR POSITION LOST

Mass storage parity error not recovered after 62
attempts to read/write PRU, Information identifying
bad sector destroyed by subsequent parity error before
sent to dayfile, Only first line appears in job day-
file.
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UNCORRECTABLE PARITY ERROR
STATUS ssss cccc

EQ ee ADDR aaaa bbbb TRY 76
RBRxx RByyyy PRUzzzz
RECORDED ADDR pppp 4qqq

Only first line appears. in job file. <Called by error
code 04, Mass storage parity error not recovered after
62 attempts to rezd/write the PRU, Controller status
ssss, converter status ccece, equipment number ee,
physical address of bad PRU aaaa bbbb, logical address
XX,Yyyy, 2zzz, and recorded physical address pppp qaqq
are all octal, Last line appears only for 6638 disk
unit; aaaa bbbb not equal to pppp qq4q, indicates
positioning error.

INEXPIRED SCRATCH TAPE ON UNITxx
UNKNOWN LFN
1£fn

File named 1fn attached to this control point,

UNKNOWN LOADER

Qccurs when control card calls nonexistent loader,

UNLOAD ee

Acknowledpges an UNLOAD type-in that has been
accepted. '

UNLOAD REJECTED - ACTIVE FILES ON xx

n.UNLOADxx., or n.,DEVADDx,P,B. entered by operator
{xx is private disk pack unit) and active files are
assigned to it, UNLOAD function must be dropped
from contrel point to be cleared,

UNRECOGNIZABLE EDITSYM CONTROL CARD

Card at beginning of correction input or following
*EDIT card is not EDITSYM,
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UNSAT BIT NOT PERMITTED, EXCEPT IN OVERLAY MODE
A single program can be loaded by putting RSL or CLD
name in FN and setting SL = 0, To load absolute over-
lay from library, LOADER must be informed by setting
overlay bit and unsatisfied.external bit, At any
other time setting this bit overrides error flags re-
turned by LDR and could .cause LOADER to begin loading
absplute overlays on top of proper.programs. _
UNUSED BIT COUNT GT 59, XXXXxx
Unused bit count greater than 59 in record header
word or word 7 of FET, address xxxxxx, Request terminated
with DEVICE CAPACITY EXCEEDED message. :
%UPDATE ERRORS, JOB ABORTED
“UPDATING FINISHED

.UPDATING xxxxxX.

USER ERROR, CANNOT FIND FILE NAME

User call for loader does not contain file name, or
file name not found,

jUSER ERROR, FIELD LENGTH TOO SMALL
User call to loader specified inadequate field length.

USER ERROR - PF ABORT

USING LAST RBR OF CATALOG

Warning to operator that catalog is almost full.
Also appears on system dayfile,

VRN GO00xXXXXXX

System acknowledges visual reel identification type-in
relating to private disk pack.

 LOADER

T

UPDATE

UPDATE

- "COPYL,

UPDATE

'LDR, 2LA

LDR,2LA
PFC,PFA,
PFP,PFE

FFC

S5DA
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VRN xxxxxxxxix.
Acknowledges a VRN type-in that has been accepted. .

WAIT FOR xxxx00 CORE ‘

WAITING - hhee FULL
Job terminated during attempt to write a mass storage
file assigned to device type hh, equipment number ee,
because all space in that unit was in use. For private
disk pack, operator should drop job,

WAITING - hhee OFF
Job terminated during attempt to write mass storage
file assigned to device type hh, equipment number- ee,
because operatoT, turned aff_tha? unit, ) '

WAITING - hhee UNLD
Job terminated during attempt to write mass storage file
assigned to device type hh, equipment number ee, because
operator unloaded that unit,

WAITING ALL QUIET
B dispiay if CKP is waiting for other PP activity to

cease, may require operator action.

WAITING-DISK FULL

5DA

1RI

18X

18X

1sX

CKP

18X

Job terminated during attempt to write mass storage file, but

no mass storage available,
WAITING FOR ACCESS TG FILE

Another control point is using reguired permanent file,
Operator may drop job.
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WAITING FOR APF TABLE SPACE

Attached permanent file table in cééntral memory is full;
permanent file manager is waiting for file to be de- .
tached, Operator can drop job,

WAITING FOR COMMON EQUIP =xx

Non-allocatable équipméent “with EST ordinal xx is
unavailable. Job proceeds when equipment becomes
available., Operator can drop or kill job. Message’
displayed but does not appear in dayfile,

WAITING FOR COMMON FILE

User tried to attach a common file not available to his
control point, Job waits for file te hecome available,
Operator can drop or kill job., Message is displayed
but does not appear in dayfile.

H

WAITING FOR EQUIPMENT
Equipment is logically unavailable; all equipment of
type requested is assipgned and at least one is
assigned to different control point,

WAITING FOR FNT SPACE

File name table is full, Operator may drop job.

WAITING PCR FNT/FST SPACE

No space for new file name table entry; operator should
drop job.

WAITING FOR PP

Informative message to operator,

LPF,PFA,PFC,
DPF,EPF

1A

1AJ

€

REQ

DPF,EPF,PFA

cro-

MTR
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WAITING FOR xx REQ

Requested equipment is logically off; operator should
turn equipment on or drop job,

WAITING FOR STORAGE 1BT,RST,
1RI,RFL
Occurs if MTR does not immediately grant request for
ECS ox CM storage. PP enters recall, Required storage
not available, Job waits. Operator can create space
by rolling out another job. ' :

WAITING - RBT STORG 15X

No empty chain members exist.

WAITING ON STORAGE ' ' . LDR

During program loading from tape, LDR request for
additional storage has not been fulfilled,

WAITING PFM IDLE _ ~ DPF

DPF waiting for all permanent file activity to cease
before dump execution begins. On B display only.

WARNING BLANK COMMON GREATER THAN PREVIOUS DECL LOADER

Subsequent references to blank common in a set of pro-
grams (segment, overlay, or a file loaded as a resulit of
control card)} cannot exceed first allocation. Job

does not terminate; however, as no reference to blank
common is truncated, it is possible for a program to
destroy itself, '
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- WARNING NO MATCHING ENTRY FOR XFER

When nonzero or nonblank entry point occurs in XFER
table, all available entries in LOADER table aTe
searched, If this warning results from EXECUTIVE
or PROGRAM CALL card job is terminated; otherwise,
nonfatal error bit is returned to user,

WPE UNRECOVERED, EOT FORCED, TYPE GO
Permanent write error. Typing n.GO. will force EOT
on bad reel and continuation yeel will be assigned.
Both reels must be read back in when queue is restored.
WRONG TAPE, GO WHEN CORRECTED (RESTART)
Name on checkpoint tape leader record does not match
name on RESTART card. Dayfile message requires
operator action,
WRONG VRNO
Type-in response to RPACK control card specified correct
pack name but wrong visual identification number.

System waits for operateor to drop job or try another
assignment.

xx ASSD.
xx BLANKED

XXXXXxX CONTROL POINT DROPPED
The system job named xxxxxxx ‘was dropped and the
control point cleared as a result of the oper-
ator entering n,DROP or n,.KILL.
xxxx KILLED MTR
xxx NOT IN PPLIB
Resident called to load overlay not named in library.

Job terminated.

xx NOT READY

LOADER

xxxDMPQ

RESTART

“SDA

5DA

1E3

MTR

PP RESIDENT

REQ

60188400 ‘Rev..
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xx RESERVED
xx XMSN PARITY ERROR
1IMT ARG ERROR
Routine for reading and writing L TAPES WAS LOADED WITH

iilegal function code, or function code it cannot
process.

1ST OVERLAY CARD HAS NO FILE NAME
First character of first parameter on initial overlay
card is not alphabetic.

15T OQVERLAY CARD LACKS 0,0
"First overlay card does not designate level (0,0)
overlay.

15T PARAMETER MAY NOT EQUAL ZERD

iwj Overlay level (0,0) may not have secondary overlay levels
(0,1 is iliegal).

8DX NOT IN LIB

DSD could mot find one of its overlays in PP llbrary.
Notify system analyst of this message.

9DM ABORTED

PP routine DSD calls .to load mass storage resident
overlays terminated because it is not in PP library;
or it encountered parity error in loading overlay.
Operator should dump last 1000 (octal) locations of all
PP's and first 12000{octal) words of CM. Notify
system analyst of this message.
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63 FILES ALREADY ON PACK

L XXX

: *CQPYLAB INCORRECT

*EC

*EC

*EC

;%GO

© *NO

REQUEST ‘card called for new file on private pack, but

pack has maximum of 63 files already. Job terminated.

ERRORS IN UPDATE INPUT .

5DA

UPDATE - -

COPYCR, COPYCF - .-

COPYBR,COPYBF

*COPYLAB control card is misspelled or mext recnrd in
job stream is not *COPYLAB as expected,.

STATS xx aaaaaaaaaaza bbbbbbbbbbbb*

a...a2 last 12 octal digits of word xx. b...h'laéf'ié“

octal digits of word xx+1. Gives ECS statistics
accumulated since last call, Dayfile message.

STATS DISCONTINUED,*

Dayfile message if ECS is off or delay interval 7777.

STATS INTERVAL xxxx SECONDS.* ..

Dayfile message issued each time delay interval xxxx
is changed.

OR DROP EC STATS DELAY BEING SET.*

Dayflle message informs operatoer of impending change
in delay interval and requests-approval. :

ECS, OR ECS TURNED OFF.*

Dayfile message. "EC1 cannot find EST entry for ECS
or ECS is turned nff.

*NOT AN ECS SYSTEM.*

Dayfile message. EC! initiated in system that does not

define ECS,

**NUPLICATE PARAMETER cc

**DUPLICATE PARAMETER ON PF CONTROL CARD

fECL :

EC1

EC1

e

ECI

EC1

EC1

PF MACROS

PFCCP
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**EQLLOWING PF CONTROL CARD IN ERROR
**TLLEGAL OPTION cc = ccecc

**TLLEGAL QPTION ON PF CONTROL CARD
**MISSING NAME FOR OPTION cc =
**PARAMETER VALUE EXCEEDS NINE CHARS
*+*PERMANENT FILE NAME EXCEEDRS xx CHARS
**pW OPTION HAS TOO MANY PARAMETERS

***ADDFILE FIRST CARD MUST BE *DECK OR
*COMDECK BUT WAS:....

***¥ADDFILE INVALID FROM *READ FILE

#***ADDFILE INVALID WITH Q-OPTION

*** ABOVE CARD ILLEGAL DURING CREATION RUN
*%#*CARD LENGTH ERROR ON OLD PROGRAM LIBRARY
***CARD NUM ZERQO OR INVALID CHAR IN NUM FIELD
#%**CONTROL CARD INVALID OR MISSING

***DECK NAMES SEPARATED BY PERIOD IN WRONG ORDER
***DUPLICATE DECK NAME

***DUPLICATE IDENT NAME

***ERROR xxxxxxx DECK DOES NOT EXIST

***FiLE NAME LONGER THAN 7 CHARACTERS

**¥*TPDENT xxxxxxx UNKNOWN

*#*#+*TDENTIFIER LONGER THAN 7 CHARACTERS

*** IDENTIFIERS SEPARATED BY PERICD IN WRONG ORDER
***INVALID NUMERIC FIELD

**¥NQ DECK NAME
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PF MACROS
PFCCP

PF MACROS
PECCP

PFCCP, MACROS

PFCCP

UPDATE

. UPDATE

UPDATE
UPDATE
UPDATE
UPDATE
UPDATE
UPDATE
UPDATE
UPDATE
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UPDATE
UPDATE
UPDATE
UPDATE
UPDATE
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***NO SUCH COMMON DECK
***NOT- ALL MODS WERE PROCESSED

***NULL ‘ADDFILE

" UPDATE
UPDATE

UPDATE

*++ON THE ABOVE CARD THE FIRST LIMIT EXCEEDS TERMINAL LIMIT

*#%0R A REFERENCE IS MADE TO DECK NOT MENTIONED
ON COMPILE CARD

Second line of this message appears only if
Q-option is in effect.

++*PREMATURE END OF RECORD ON OLD PROGRAM LIBRARY
*+*RESERVED FILE NAME

***THESE MAY BE MODS TO DECKS NOT MENTIONED QN
COMPILE CARD OR AN INCOMPLETE ADDFILE

“***NKNOWN IDENTIFIER

#**xxx ERRORS IN INPUT: NEQPL, COMPILE SOURCE
. SUPPRESSED

*x**DEVICE CAPACITY EXCEEDED****
Tape physical record size is greater than buffer on

read or-‘write or physical record size is greater than
data format declared on REQUEST control card.

UPDATE

UPDATE

UPDATE

UPDATE

UPDATE

COPYCR,COPYCF,
COPYBR,COPYBF
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MAGNETIC TAPE 1/0 1

O

This appendix describes in detail the operations which take place on 1/2 inch magnetic tape files
during file action requests, data functions, and position functions.

DEFINITIONS
Physeical Record: Continuous data on tape between two successive inter-record gaps.

Noise Record: A physical record of 6 characters or less {or as defined by IP. NOISE) is considered
to be noise on SCOPE and X tapes und is discarded without notification to the user. On Sand L.
tapes, noise record size is set by the installation parameter IP. NOISE and will not exceed 624
hytes (124 characters). :

Physical Record Unit (PRU):: S8ome data formats of tapes acceptable to SCOPE are defined in terms
of 8 maximum size physical record. A PRU is a physical record of the maximum size for that
format, Operations terminate with an error indication if tapes have physical records greater

C} than the maximum size allowed. A short PRU is a physical record of size less than the maxi-
mum. A zero length PRU is a special physical record containing no data; it is 8 characters in
length and contains a level number, if appropnate. Zero length PRU's appear only on SCOPE
tapes and on binary X tapes. -

PRU sizes: SCOPE Standard Tape = Binary 512. CM words
' Coded 128 CM words

X Tape Binary 512 CM words
Coded 136 characters

S Tape 2 to 5120 characters

L Tape 2t0n éha:;acters {n is size of user huffer)

Logical Record: A logical record is written on a standard SCOPE tape or binary X tape as one or
more PRU's, the last of which is a short or zero length PRU. A zero-length PRU is written if
the logical record size is a multiple of the PRU size. The term logical record is used to mean
sither one physical record or the above mentioned multiple of PRU's, The declared data format
of the tape defines precisely the exact format of the logical record. The logical record defini-
tion is normally considered a block by the user, e.g., COBOL BLOCK CONTAINS clause,

End of Line Terminator; A 12-bit zero byie in the low order byte of a CM word is the end-of-line
for coded records on SCOPE standard or X tapes, but is not applicable to 5 or L tapes. During
conversion from display code to BCD on SCOPE standard tapes, the zero byte terminator
becomes external 1632. If the file is destined for an X tape, SCOPE writes each line as a
136-character physical record with blank fill and converts the zero byte to blanks.
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TAPE FILE STRUCTURE

Label Formats

SCOPE standard, S and L tape files may be unlabeled (assumed if not declared otherwise) or contain
SCOPE standard labels (E or N declaration on the REQUEST card). X tapes cannot be labeled.

Data Formats

SCOPE Standard: (Assumed if no other declaration is given), A logical record is one or more
PRU's. A level number is appended to the last PRU, A PRU is 5120 characters in binary mode
or 1280 characters in coded mode. -A short PRU is 10n +8 characters where 0 =n =511 in
binary mode or 0 = n = 127 in coded mode; the last eight characters, containing the logical
record level number, are not transmitted to or from the user's CM buffer. Physical records
must contain & multiple of ten characters. : )

S (Stranger Tapes): A logical record is equivalent to a physical record. Physical records contain
multiples of two characters with 4 maximum of 5120 for a binary or a coded file, No level
numbers are appended to data, and no line terminators are recognized in data,

L (Long Record Stranger Tapes): Data format for the L tape is identical to the Stape except the
- gize of a physical record is not restricted. The method of conversion depends on the data

channel converter in uge. With the Control Data 6681 Data Channel Converter conversion takes
place in central memory; with the 6684, conversion ie done by the hardware. L tapes
should be specified only when the files are being processed by specially designed routines which
can also handle "long" records. Routines which cannot handle long records can find an indica-
tion in the FET in the device field that the 1L tape format is being used. Care should aiso be
taken not to write records that aré longer than the length of tape from the end of reel reflective
spot to the physical end of tape. In such a case 1MT is unsble to detect end of tape before it
writes off the end of the reel, ‘

X (External Tapes): Retained for compatibility with tapes created under SCOPE 2, (t and earlier
systems, For binary files, a logical record i8 one or more PRU's terminated by 2 short or
zero-length PRU; no level fumber is appended, Physical records contain exact multiples of 10
characters. ¥or coded files, a logical record is a physical record of up to 136 characters.

If a line terminator occurs hefore 136 characters are written, remaining characters are blank.
If 136 characters occur before a line terminator, the last four characters in the last CM word
are lost, No level number is appended. o ' '

END POINT PROCESSING

End-of-File {Tape Mazk) Procedl._tres

A pﬂygical end-of-file (tiaﬁe ma.rk}. can ai)pga_r on a SCOPE standard {ape only as part of a label, the
WRITEF function writes a zero-length logical record with level 17. End-of-file marks may be

written on X, L and 5 tapes with the WRITEF function. On labeled tapes, end-of-file marks are
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written as part of the label. On an input tape, the 1/0 system determines whether it is part of the
lahel. For a SCOPE standard tape, the end-of-file mark indicates a label, since trailer labels are
always written on SCOPE standard tapes (labeled or unlabeled). X tapes cannot be labeled. For §
or L tapes, SCOPE determines whether a labeled tape has been declared, If so the 1/0 system
determines if a label record is next. If so, end-of-reel or end-of-information procedures are per-
formed. If the next record is not a label record or if the tape is not labeled, the end-of-file mark is
treated the same as a zero-iength record of level 17: the end-of-file bit is set in the FET status field
and the function encouniered is completed normally, Since X tapes cannot be labeled, when an end-
of-file mark is read, the end-of-file bit is set in the FET status field and the function is completed.
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" End-of-Reel Procedures

End-of-reel procedures for an output tape are performed when th'e_end-of—reél reflective spot is
encountered according to the following table. '

SCOPE Standard _ iy ly y yln{nlnln -
Labeled. ‘ , n|y|n|y|ojn|y|y y=yes
UP bit set o o n|n vy n ¥ f: niy| o = no
Backspace over last physical record | x | x

Write ‘_EOV trailer 1ahe:14. x|x : : X

Write 4 tape marks X

Rewind unload reel _ x|x x x

Locate next reel x| x x

Write header label X x

Continue function x| x X X

Set end-of-reel bit in FET x]x X

Exit to user I x ‘X

End-of-reel procedures for an input tape are performed when an EOV label is encountered on a
labeled or SCOPE standard iape or when the end-of-reel reflective spot is encountered on an un-
labeled tape. If the UP hit is not set the next reel is obtained, label checking is performed if the
tape is Iabeled and the function continues normally on the next reel.

WARNING: When the UP bit is set and control is given to the user, the zero length PRU may
not have been written if the longest record wag anexact multiple of the FRU rize. Any
further writing may appear as part of the previous record. The user is responsible and
should terminate his file with an end-of-file mark or some other action which will permit
proper reading of the file.

End of Information Procedures

For an output tape, before backward motion takes place, an EOF trailer label is written on labeled
or SCOPE standard tapes or four end~of-file marks are written on unlabeled tapes.

For an input tape, end of information is defined only for labeled and SCOPE standard tapes when
the EOF trailer 1abel is encountered. The end-of-information bit is set in the FET as long as the
file remains positioned at the end of information. End of information for unlabeled tapes is not
defined. It is the user's responsibility to determine by some other means when he has processed
to the end of information.

DEFINITION OF I/0 REQUESTS

The following tables specify the logical cecurrence of events during various 1/0 operations. In
every case of conversion between BCD and Display Code, code is not converted if the tape is
connected to a 6684 data channel converter.
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READ o -
Lo o =] ] = 4
8 R Hra| 5| 3| H| e
ey 21 8| 5| g | %
g5 E gl RISl @mlol A ©
mABO M K| | o] A
1. Exit if not enough room in buiffer for one maximum x| x X i x
size physical record.
2. Exit if not enough room in buffer for MLRS words. x| x| x}|x
3. Read one physical record into PP, x| x x| x4 x| x
4. Read one physical record into CM. x| x
5. T physical record exceeds maximum allowable xiP x| x| x
refurn error status DEVICE CAPACITY EXCEEDED
and perform error procedures,
6. If physical record exceeds maximum logical record X | x x X
gize, return error status DEVICE CAPACITY
EXCEEDED and perform error procedures.
7. If end-of-file mark Was read, perform end-of-file X X X x X x X X
mark procedures. _
8. If noise records: encountered, go to 3. X | X% X | X X | X x| x
9. TIf parity error, Vperform pa_rity procedures. x| x X | X X | x X X
10. ¥ end-of-tape reflective spot was encountered and x| x x| x x | x
: tape is unlabeled, perform end-of-reel procedures.
11. If short PRU was read, strip level number, x| x
12, If zero length PRU was read, go to 21. X X X
13. When 6681 present, convert data in PP from BCD to X % X
Display Code. :
14, When 6681 present, convert data in CM from Ext. X
BCD te Display Code,
15. Convert 1632 line terminator to 0000. X
16, Transmit data to CM. X1 x x| x X b3
17. Update IN. X X X X X X x| x
18. Fetch OUT from CM, x| x X | X
Note: Event 6 above is a change in specification [rom
SCOPE 3.1. Currently, if a long record is
encountered, the information past the PRU size
ig discarded without notification to the user.
I-5
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READ (CONT'D)

Standard

Binary

Standard
Coded

X Binary

X Coded

8 Binary
L Binary
L Coded

8 Coded

13,

20,
21.

22,

in the 1as§: data word.
If full PRU go to 1.

If last record was level 17 of tape mark, set end--

of-file status.

Set end-of-record in status field of FET and exit, |

‘Place in word 7 of FET the number of unused bits - |

e

M

E]
.'N
w
E]

1Y
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READN .
o .
_ gl g E B
| B| 8] 3
m &) m (S]P
/5] W -l 7
1. Fetch size "of MLRS from word 7 of FET. x |'x | x| x
2.  Exit if not encugh room in the mrcular buffer for one 1ogica1 record pius X X | x X
header word. The buffer size*must > B(record) + 1 (header) to avoid
OUT=IN when buffer is full.
Read one physical record into PP. X X
4. Read one physical record into CM. X X
5. If physical record exceeds maximum allowable, return error status x b4
DEVICE CAPACITY EXCEEDED and perform error procedures.
6. If logical record exceeds MLRS, return error status DEVICE CAPACITY|
EXCEEDED and perform error procedures. X X
7. If end-of-file (tape mark) was read, perform end-of-file mark proce- x x | x b4
- dures, Go to 18, :
8. If noise records encountered, go to 3, x|z X
9. If parity error, perform parity procedures. X X X
10, I end-of-tape reflective spot wis encountered and tape is unlabeled, X x| x X
perform end-of-reel prccedures
11. When 6681 present, convert data in PP from BCD to Display Code. b
12. When 6681 present, convert data in CM from BCD to Display Code. X
13. Transmit data to CM., ' B _ x| x
14, Unpdate IN in PP memory. x| x X
15. Place in buffer header word length of record and number of unused bits | x x| x X
in last data word. :
16. Updatie IN X X X
17. Fetch OUT. . X x -
18. If last record was tape mark, set end-of-file status and exit, X x| x X
19, Goto 2. . X b 4 b4 X




g2z 2| 8| Bl 2| 2| 3
f5§g|AjoflA]o|Alo
Ao M| m]wm 2 A
1. Read one physical record into PP. x| x x1x | x
2. [« physical record exceeds maximum allowable (i.e. | x | x X '_'x
512 CM words, ete,), return error status DEVICE '
CAPACITY EXCEEDED and perform error proce-
dures.
3. Read one physical record direetly from tape to CM o g X |- X
buffer, stopping without error when availabie buffer
space is full. L 1
4, If end-of-file (tape qaark}‘was read, perform end-of- N
file mark procedures. ' x|x | x| x|x|=x)] x| Xx
5. If noise redords encountered, goto 1. | : o x|l x X x|x [.x} x x
6. If pa.rifty error, perform parity procedures. X i X X x{x | x| x x
7. I endéof—ta;.p_e reflective spot was encountered and - e lxlx] x| %) x| X
tape 18 unlabeled, perform end-of-reel procedures. .
8. If short PRU was read, strip level number. .. 1
9. If zero length PRU was read, go to 10. x
10. Whén 6681 present, convert data in PP from BCDto | - | =-| | x| . x
Display Code, , o 1. _ -, _
11. When é681 present, convert data in CM from BCD to _ _ X
' Display Code. I '
12, Convert 1632 line terminator to 0000. x
13.. Transmit data to CM. If entire record does not fit x| % | x| x| %l X
* in circular buffer, stop without error at buffer full. o
14, Plabe in word 7 of FET the number of unused bits in x ['x] x x
. the‘last data word. 1. F
15. prdateIN . X |'X X x{x:{x x X
16. Fetch OUT from CM. x| x
17, If any unused space in circular buffer, go to 1. x 1 x p 4
18, If last record was full PRU, set n=1 and proceed to X! x X
: SKIPF,
19. If Lis less than 17 set L=0. x| x} x| x| x| x
20, If record was end of file mark (tape mark), assume
level= 17, x X} X X X X
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READSKP (CONT'D) -
T % Bl el Bl ]l B] =
g Pla 21 2 ) o o
eS8 5| 8t 2| 8] 2| B
EEEgl@alol gl o) A O
HO= 0o
3 [ O ¥ M| m 172} e N
21, II level number ig less than L, setn =1 and proceed| x | X X b4 X X
to SKIPF.
22, I level number is less than L,-set n = 1 and skip
down tape to first end-of-file mark (tape mark).
X.

23. If last record was level 17, set end-of-file status
and exit. .

24. If last record was not level 17, return end-of-
record status and exit.
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RPHR o
] = o ©
SHSY 2| B
gl 2 :
EE R RLERS
nmEE Y |
1. Sét OUT =IN. x| x| x
2, Exit if not enough room in buffer for one maximum size physical record X X
3. Read one physical record into PP . ' x | x
4. If physical recbrd e}meeﬂs maximum allowable, return error status
DEVICE CAPACITY EXCEEDED and perform error procedures. x|1x | x} X
5. Tf end-of-file mark was read; perform end=of-file¢ mark procedures. :
. : oo x| x X
6. If noise records encountered, go to 3. i
e . X X X
7. I parity error, perform parity procedures.
' B . X X b 4
B, If end-of-tape reflective spot was encountered and tape is unlabeled,
perform end-of-reel procedures x X
9. If zero lengﬂl PRU was read, gd to 13.
x x
10, Transmit data to CM.
; : 3 b. 4 b. 4 X
il, Update IN. =
’ , x| x X! x
12, 1If last record was level 17 or tape mark, set end-of-file status,
: f ' X X
13, Exit,
X x

Nufe: Event4 above 'i's. a change in specification from SCOPE 3. 1.

1-10

;

if a long record is encountered, the information past the PRU size is
discarded without notification to the user,

Currently,
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WRITE o o ..
BB 51 3] 5| 3| 5|3
o T o g 'g = 8 = Fg
= =) = B A ) M &) =2} O
mBRo X Xl wl|l | a] A
1. Exit if not fuil PRU. X X X
2. I date from OUT to IN exceeds maximum logical x x | x b4
record size from FET, return DEVICE CAPACITY
EXCEEDED and perform error procedures, '
3. Fetch number of unused bits in last data word from |- X x| x X

FET and adjust record length. I record length
constifuites a noise record, return DEVICE )
CAPACITY EXCEEDED and perform error proce-
dures.

4. TRead one PRU of data starting at OUT from CM to X | x| x]x

PP, S .
5. Read data contained between OUT and IN from CM x| x
to PP. Adjust by unused bit count, ,
6. When 6681 present, convert Display Code to BCD in X 10X X
PP memory. : _ o
7. When 6681 present, convert from Display Code fo : : X
BCD in CM. '
8. Convert zero byte line terminator to 1632. x
8. Convert zero byte line terminator to blanks. I less| " x

than 136 characters, fill record with blanks to 136,

10, Write record to tape. oo x X | x b4 X | X

11. Write,from CM to tape, data contained between OUT x| x
and IN, adjusted by unused bit count,

12, When 6681 present, convert data in CM buffer back X
to Display Code. '

13. I parity error, perform parity procedures. 2 | x| x X | x x| = X

14. If end-of-tape reflective spot, perform end-of-reel | x x| x x | x x| x X
procedures.

15. Update OUT. : X x | x x| x x| x X

16, Exit. X x X X

17. TFetch IN from CM, X X X X

i8. Gotol. x| x X X

In events 1 and 5, a PRU for coded X tapes is 136 characters or less than 136 terminated by zero
bytes. '
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WRITER a | . o |
& : = =
SHEo 2| 3| Bl 8| 4] 3
s Hog S| 8] £ Bl 8] B
g B g = o M ] m: o
nmBRO W K| m o w] A~
1. o N = OUT exit. x | x X | x x x
2, If PRU not full, msert level number in- PP buffer. . | x | x.
3. If data from OUT to IN exceeds maximum logical o 1T Fxlx| x| x
' record size from FET, return DEVICE CAPACITY | : '
EXCEEDED and perform error procedures.. : :
4. Fetch number of unused bits in last data word from ’ x| x | x| x
FET and adjust. record length, I record 1engﬂ1 con- '
gtitutes a noise record, return DEVICE CAPACITY
EXCEEDED and perform error procedures.
5. Read one PRU of data starting at OUT o¥ data’ x I x|I'x|x
: between OUT and IN; whichever is smaller from
CM to PP. o : N
6. Read data between OUT zud IN from CM to PP. - x| x
Adjust by unused bit count :
7. When 6681 is present convert Display Code to BCD x X |l =x
: in PP memory. . oo
B, When 6681 is present convert Display Code to BCD ' : X
9. Convert zéro hyte line terminator to 1632, .. X
10. Convert zero byte line terminator to blanks. If less| Sl x
than 136 characters, fill record to 136 with blanks. :
11. Tf IN = OUT, write zero 1=ength_ record. Go:to 12, x| x] x
12,  Write record to tape. ' ' ' x| X[ x| x| x| x
13, Write, from CM to tape, data contained between ' ' x| x
: OUT and IN, adjusted by unused bit count, '
14.  When 6681 is present, convert data in CM buffer to | E ' %
_ I)iaplay Code. L : ;
is. I:E parity error, perform parity procedure, ¥ x} x| x x| x| x| x
16. If end-of-tape reﬁechve spot perform end-of-reel | x x| x| x X| X x x
procedures.
17. Update OUT ' ’ , xl xl x| x| x| =2z} x] x
8. mEkit. . x| 2] x| x
19. If full PRU not written, exit, x| x| x| x

1-12 60188400 Rev. 1
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WRITER (CONT'D)

Standard
8 Binary
S Coded
L Binary
L Coded

Binary

Standard
Coded

X Binary
X Coded

¢
b
b
M
"

20, Gotol,

In events 1 and 5, a PRU for ecoded X tapes is 136 char-
acters or less than 136 terminated by a zero byte.
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WRITEF 11 o,
- EJE (BB 5 5 &3
! g . o HJ g = B B 'g | B
é g3 | ol@m|lo]A| O
ARAD K] Xlon|lw] Al 4
1. Hnodata from OUT, to IN go to 23. X x |'x
2, Ino data from OUT. to IN, go to 19. x x i x X X
3. Inotiull PRU, insert 0 level number. ; X | x
4, I data from OUT to IN exceeds maximum logical ' xq x I"x X
record size, return DEVICE (}APACI'I*Y EXCEEDED
: and perform error procedures.
5. Fetch nu.mber of unused bits in last data word from x| x| x| x
FET and ad]ust record length I record length con-
stituies a noise record, return DEVICE CAPACITY
: EXCEEDED and perform error procedures.
6. Fetch one PRU of data starting at OUT or data x| x]x|x
betwéen OUT and IN; whichever is smaller, from
Ch@toiPE’
7. HOUT= IN insprt 4 zero bytes in the PP buifer. x
j8. ERead‘data contained between OUT and IN from CM x| x
to PP Adjust by unuged bit count.
8. When 6681 present, ‘convert Display Code to BCD in X % x
PP memory. i ;
10. When 6651 present, convert Display Code to BCD in x
.M 3 ‘
11, Convert zero byte line termmator to 1632. X
12, Convert 2er0 byte line tenmnattsr to blanks. If less X
) than 136 characters; fill record to 136 with blanks,
13 Write record o tape ; X [ x{ x| x| x{ x
14. Write, from CM to tape .the data contained between x| x
OUT and IN a&;nsted by unused bit count.
15 When 6681 present, ccnvert data in CM buffer to %
Dlsplay Code. !
16. If parity error, perform parity procedures. x| x x| x X X
17, H end-of—tape reﬂectwe spot perfam end-of-reel X x X X
- prncedures /
1;8. Update OUT : x| x x| = .4
19. Write end-—nf—fi}e ma.rk and exit. ' x| x

T-14
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WRITEF (CONT'D) .

. = | Blo| 0l of Bl =

= Epliol S| 2| E| B 5|3
© 5 B 51 8| 5l Bl E| B
§5d8 A Ol @| o] 4]0
MmO Ml K| v wl A A

20. It tull PRU nof written, write zero length level 17 x| x .

record and exit.

21. I full PRU not written, write ffle mark and exit. x | x

22, Goto 3. x| x| x x

23, If last opératiun was WRITE, write zero Iéngth o x| x| x

' PRU. : '

24. 'Goto 17. x| x |x

I-15
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WRITEN |
3]
o @ g o
,E Fg ot =]
gl o /10O
m | wm | W
1, If OUT =IN, edt, X Tx | x| %
. 2. 'Fetch header word from OUT. Set PPOUT =OUT +1. BSet PPIN = x| x| % x
‘ PPOUT + no, of CM words in logical record.: T PPIN has pasged IN;’ ‘
exit. _ 3
3. I data from PPOUT to PP}ZN exceeds maximum physical record size, x| x
return DEVICE CAPACITY EXCEEDED and perform error procedures. e
4. A_dgust record ier;gth by number of unused bits in last data word (from X X x| x
; ‘header word). If record length constitutes a noise record, refurn
! (DEVICE CAPACITY EXCEEDED and perform error procedures.
5. Fetch data contained between PPOUT and PPIN. Adjustby unusedbit | x | x
count
6. When 6681 present ' convert Display Code to BCD in PP memory. x
. When 6681 preaent, convert msplay Code to BCD in CM. x
8. Write record to tape 5 ! Xx | x
'9. 'Write, fram CM to tape, the data contained between OUT and IN, x| x
: ‘adjusted by unused bit '
10. When 6681 present, convert data in CM buffer back to display code. X
11, I panty error perform parity procedures. X X x| x
1z, H end»ot'-—tape reﬁeg:twe.. spot perform end—of—reel procedures. X X x| x
13. Updite PPOUT. . | x| x
14. TUpdate OUT. Fetch IN., Go to 1. x| x| x| x

I-16
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WPHR b
. ] o o
Hpbol 2|8
=} par T o] B o
SHEE Ao
in min O K | b
1, HIN =QUT, exit. X x | x
2. If more than 512 words in buffer, return DEVICE CAPACITY x| x| x| x
EXCEEDED to FET,
3. Fetch data from OUT to IN, or 512 words from OUT, whichever is X X x| =
smaller.
4. Write Tecord to tape. x [x| x| x
5. If parity error, perform parity procedures. X X X
6. If end-of-tape reflective spot, perform end-of-reel procedures. x X x| x
7.  Update OUT and exit. b4 X X | x,
60189400 Rev, I I-17




SKIPF s | . E’
E 3 E 3
Bpligl 21 3| 5| B 2|3
g g g g M| Q gl o Al o
ARREO K] K] | w| ]| A
1. ¥n=0,8etn=1. x ¥l xix x| x|l x| x
2. | I Lis less than 17, interpret L as being equal to 0, xilxlx}lx | x X
Read a physical record. x{x|x]|x|=x X X
4. If noise record encountered, go to 3. x| x| x| x [ x| x| x
5. T end-of-tape refiective spot encountered and tape x| x X | X X X
is not labeled, perform end-of-reel procedures. 1 ’
6. If record is full PRU, go to 3. ' x | x| x
7. If egd-of—fﬂe mark encountered and tape is not x| x X X X X
labeled, assume level number equals 17, :
8. ' If record is not end-of-file mark, assume level x| x X X X X
number equals 0.
9. If end-of-file mark encountered and tape is labeled, | x x x| x X X
' perform end-of-file procedures,
10. If level number is less than L, go to 3. X X | x X | x X b4
11. Subtract1fromn. ¥ n# 0, go to 3. X x i x | x x| x
i2. : Return end-of-record to status. If last level num- X X| x| x X X X

ber was 17 return end-of-file to status, Ex,it.

Events 2, 7, and 8 differ from SCOPE 3.1. Currently
L is assumed equal to zero for X tapes.

Event 4 is not done in SCOPE 3, 1.

I-18
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SKIPB
R E' s | Bl vl B 3
=] E ] L=} o @ o =
2ecel &l 35| 8] Ef 8
3 ‘E o g m o m @] as] &)
AR O X Xiwm|w] A 4
1. Kn=0, 8etn=1, x | x X X x {x X X
2. If Lis less than 17, interpret L as being equal to 0, X | X x | x X
3. T reel is at beginning of data (either physical load x| xix| x| xix=x
point or zero physical record count), set beginning
of information and exit.
4. Read one physical record backwards. x | x x | x x | x X X
5. I noise record encountered, go to 4. X {x X ] x x| x X X
6. If record was full PRU, go to 3. x 1 x| x]x
7. If this is first read backwards, go to 3. x| =
8., Position forward over short PRU. x| x X
8. If end-of-file mark encountered, assume level num- x| x x| x X b
"ber =17. If not eu_d—of-file mark, assume level
number = 0.
10, If level number is less than L, go to 3. x| x x| x X | x X x
‘1'1. Subtract 1 from n. If nis not equal fo zero, goto 3.| x | x x| x x| x X X
12, | Exit. xi x| x| x| x| x
In SCOPE 3.1 the bégirming of information is not set as
specified in event 3.
Event 5 is not perfoi‘med in SCOPE 3.1.
Event 9 differs from SCOPE 3. 1; the system level num-
bers are ignoreéd for files other than standard files,
60189400 Rev, I 1-19




BEKSP

The BKSP function is identical to SKIPB with n = 1 and
L=0. I

- |= o B B
B 23| B 8| |3
. g2 8l5g S| a] 1 B| B &
g5 §g Aol @] ol @O
RO K Xl m] w| A 4

BKSPRU . : . : : '
1.  If at load point or PRU count = 0, set beginningof | x | x | x | x X | x x | x
* information in FET and exit. _ 4 "

2. Backspace one physical record. X x| x| x X |'x X | x
‘3, Subtract 1 from n. If n not equal to 0, go to 1. % | x| x X x | x
Xx | ¥ x| x x |I'x x | x

4,  Exit.

SCOPE 3.1 does not set' beginning of information as
specified in event 1, '

1-20
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PRINT FILE CONVENTIONS | J

Files with a print disposition {including OUTPUT) and files assigned to a printer, must adhere to
gpecific format rules as follnws

1. All characters must be in display code.

2. The end of a print line must be indicated by a zero byte in the lower 12 bits of the last
central memory word of the line. Any other unused characters in the last word should
be filled with display code blanks (55g). For example, if the line has 137 characters
(including carriage control), the last word would be aabbeceddeeff550000 in octal; the
letters represent the last seven characters to be printed in the line. No line should be
longer than 137 characters.

3. Each line must start in the upper 6 bits of a CM word.

4, The first character of a line is the carriage control, which specifies spacing as shown in
the following table. It will never be printed, and the second character in the line will
appear in the first print position; therefore a maximum of 137 characters can be specified
for a line, 136 is the number of characters that will be printed. All characters apply to
both the 501 and the 512 unless they are specifically designated otherwise.

Carriage Control Characters

Character Action Before Printing ' - Action After Printing
A Space 1 . Eject to top of next paget
B Space 1 Skip to last line of page |
ol Space 1 Skip to channel 6
D Space 1 8kip to channel 5
E Space 1 Skip to channel 4
F Space 1 Skip to channel 3
G Space 1 Skip to channe] 2
H Space 1 : Skip to channel 1 (501)
' . Skip to channel 11 (512)
1 Space 1 Skip to channel 7 {512)
d Space 1 Skip to channel 8 (512)
K Space 1 Skip to channel 9 {(512)
L Space 1 Skip to channel 10 (512}
1 Eject to top of next page No spaceT
2 Skip to last line on page No spaceT
3 Skip to channel 6 No space

T The top of a page is indicated by a punch in channel 8 of the carriage control tape for the 501
printer and channel 1 for the 512 printer. The bottom of page is channel 7 in the 501 and 12 in
the 512.
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Character

@ =3 G O W

N

0 (zero)
- (minus)
blank

When the following characters are used for carriage control, no printing takes place. The remainder

"Action Befof'e Printing

Skip to channel 5

Skip to channel 4

Skip to channel 3

Skip to chamnel 2

Skip to channel 1 {501)
Skip to channel 11 (512)
Skip to channel 7 (512}
8kip to channel 8 (512)
Skip to channel 9 (512)
‘Skip to channel 10 (512)
No space

Space 2

‘Space 3

Space 1

of the line will not be printed,

Any pre-pnnt sklp operatmn of 1, 2 or 3 lines that follows a post skip opera.tmn will be reduced to

Q
R

8
T
PM .

(col 1-2)i

any other

Select{ 3utp pa_ge e}e_c_t_
Clear B verﬁcai lines per inch {512)
Select 8 vertical lines per inch (512)

No space
No space
No space
No space
No space

No space

No space

~+  Action After Priniing -

No Bpace

No space

- No space
-No space

No gpace
No space

" No space

Output remainder of line (up to 30 characters) on the B display and the dayfile
and wait for the JANUS typein /OKuu. For files ‘assigned to a printer, n.GO.

0, lcra}ines. . ’

must be typed to allow the operator to change form or carriage conirol tapes.
Acts as a bla.nk

The functions Q through T Bhould be given at the top of a page. S and T can cause spacing to be
different from the stated spacing if given in other positions on a page. . @ and R will cause a
page e;ect before the next line is printed,

IJ:Z

50189400 Rev. I
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INDEX

ABORT maecro 3-b4 .

Absolute index bit (FET) 3-12 -

Aceessg, rapdom 1-10

Active files 1-4

ADD (EDITLIB) 5-6

*ADD (EDITSYM) 7-7

ADDBCD (EDITLIB) 5-6

ADDCOS (EDITLIB) 5-7

*ADDFILE (UPDATE) 6-14

ADDTEXT (EDITLIB) 5-7

Allocatable devices 3-8

ALS -~ 6X00 random instruction test 12-8

APR calls 10-19 o

Assembly directive control cards

(UPDATE) §-5

Assembly errors 4-13

ATTACH 13-2, 14

AUDIT routine 13-22 _

Automatic Program Sequencer (APR), 10-18
calls to APR 10-18 '
console entries 10-20
gample job structure 10-20

Basic FET 3-5

Backspace logical record 10-14
BKSP macro 3-48; 10-14
BKSPRU maero 3-48

Buffer emptying 3-11

*CALL (UPDATE) 6-18

Call cards
EDITLIB 5-2
EDITSYM 7-4
Calling sequence, CPC 3-24
*CANCEL (EDITSYM) 7-7
CARD
control 2-2
files E-2
format E-1
free-form E-3
identification, program library 6-3

60189400 Rev. K

CATALOG (permanent files) 13-2, 9
*CATALOG (EDITSYM} 7-6
CE diagnostics, -
See customer engineering diapnostics I
Central memory usage, multiprogramming 1-2
Central program control :
gubroutine 3-24
calling sequence 3-Z24
Character set A-1
CHECKPT macro 3-52
Checkpoint REQUEST 8-1
Checkpoint, unrestartable dumps 8-6
CIO codes 3-7
CKP 2-4
CLOCK macro 3-55
CLOBSE macro 3-28, 70
CLOSER macro 3-31 o
CMé6 - 6X00 central memory test 12-6 I
Code and status field (FET) 3-6 :
COMBINE 10-14
*COMDECK
EDITSYM 7-5
UPDATE 6-7, 15
COMMENT card 2-4
COMMON card 2-15
Common decks, program library 7-2
Common file 1-5; 3-66
Common macro 3-70
COMMON macro 3-50

Cards, program, utility 10-1 : I

" COMPARE routine 10-16

COMPARE, utility program 10-16
Compilation errors 4-13
*COMPILE

EDITSYM 7-6

UPDATE &-18
Compile output,

program library 7-3
COMPLETE (EDITLIB) 5-8
Compressed deck,

program library 7-3
CONTRC macro 3-31
Control card fields 2-2

Index-1 .




Control cards
*ADD (EDITSYM) 7-4
*ADDFILE (UPDATE) 6-14
Assembly directive (UFDATE) 6-5
BKSP (utility) 10-14
Call (EDITSYM} 7-4
Call (joby 2-7 .
*CALL (UPDATE) 6-18 .
*CANCEL (EDITSYM) 77 -
*CATALOG (EDITSYM) 7-6
CHECKPT B8-1
CKP 2-4;8-1
COMBINE 10-14 . -
*COMDECK (EDITSYM) 7 TR
*COMDECK (UPDATE) 6-7,. 15
COMMENT 2-4
COMMON 2-15
COMPARE (utility) 10-16.
*COMPILE (EDITSYM) 7-6-
*COMPILE (UPDATE) 6-18
*COPY (utility) 10-2
COPYN (utility) 10-6a
Correction directive- (UPDATE) 6 9
Creation directive (UPDATE) 6-7
*CWEOR 6-16
DEBUG 11-15 _
*DECK (EDITSYM) 7-5
*DECK (UPDATE) &-7, 15
Deck setuence (EDITSYM) 7-5
*DELETE (EDITSYM) 7-7
*DELETE (UPDATE) 6-~12 -
Demonstration program F-1
DMP (utility) 10-15
*EDIT (EDITSYM) 7-6
EDITSYM 7-5
Edit control (EDITSYM) 7-6
*END (EDITSYM) 7-5.
*END (UPDATE) &-~7
EXECUTIVE 2-7
EXIT 2-4

File manipulation (UPDATE) 6-6° «

*IDENT (CPDATE) 6-9
*INSERT (EDITSYM) V-6
*INSERT (I}PDATE) 6-12
Job 2-2

*LABEL (UPDATE) - B
LOAD 2-7

LOADER 2-6

I Index-2

' LOC @tility) 10-14°

Map control Z-9

MAP (ON) 2-9

MAP (OFF) 2-9

MAP (PART) 2-0
MODE 2-3

name {program cally 2-7

New decks (EDI:TSYM) S5

NOGO 2-8

Output directive (UPDATE) 5-11

OVERIAY 4-B
Program 2-5
Program call 2-7

*PURGE (UPDATE) 6-9, .

REDUCE 2-8 _
RELEASE 2-18
REQUEST 2-10
RESTART 8-6.
*RESTORE 6-12
RETURN 2-16 .
REWIND (COPYN) 10-7
REWIND (utility) 10-13
RFL (utility) 10~15
*SKIP (UPDATE) 6-6

*Slash (UPDATE) 6-14

SNAP 11-7

SWITCH 2-3

TRACE 11-1

UPDATE 6-5

Utility 10-1

*WEOR (EDITSYM) 7-6
*WEOR (UPDATE) 6-16
*YANK (UPDATE) 6-13

Control point job display 9-1
Control point number (FNT) 3-2
Control points,

multiprogramming 1-2

Control statements

COMMON 1-6
RELEASE 1-6

COPY (EDITSYM) 7-5
COPY routines

COPY 10-2

COPYBCD 16-6a
COPYBF 10-3
COPYBR 10-3
COPYCF 10-3
COPYCR 10-3

60189400 Rev. K
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Copy routines {Cont'd)
COPYLAB 10-5
COPYL 10-11
COPYN 10-6a
COPYSBF 10-6
Record identification 10-8
REWIND 10-13
SKIPB 10-13
SKIPF 10-13
SKIPR 10-8
UNLCAD 10-13
WEOF 10-8
Correction directive control cards
(GUPDATE) 6-9
Corrections, overlapping (UPDATE) 6- 13
CPC 3-24
CPLOADR 4-1, 3
CPLPARM 4-8
CP1 - 415 card punch test 12-11
Creation directive control cards (UPDATE) 6- 7
CRI - 405 card reader test 12-12
CT3 - 6X00 random instruction test 12-5
Customer Engineering (CE) Diagnostics 12-1
ALS - 6X00 random instruction test 12-3
CM§ - 6X00 central memory test 12-6
CPU and memory tests 12-3 :
CPL - 415 card punch test 12-11
‘CR1 - 405 card reader test 12-12
CT3 - §X00 random instruction test 12-5
CUl - 6X00 command test 12-6
DT2 - 6638 disk file test: 12-8
ECZ - 663X extended core storage test 12-6
FST - 6X00 random instruction test 12-5
LPT - 501 line printer test 12-9
LP1 - 512 line printer test 12-10
modes of operation 12-1
MTT - 60X magnetic tape test 12-B.
MY1 - 6X00 central memory test 12-6
peripheral equipment tests 12-7
sample jobs 12-12
CUl - 6X00 command test 12-6
*CWEOR 6-16
Cycles 13-2

Data function macros 3-20
DATE macro 3-55
DEBUG contrel card 11-15

60189400 Rev. K

Debugging 11-1
*DECK
EDITSYM 7-5
UPDATE 6-7, 15
Deck grouping {UPDATE) 6-7
Decks 7-2
Common, program library 7-—2

Compressed program library 7-3

New (EDITSYM) T7-5
Overlay 4-8

Sequence control cards (EDITSYM) 7-5

Text, program library 7-2 .
Definitions, system symbols G-1-
DELETE card (EDITL]IB) 5-3, 7
*DELETE

EDITSYM 7-7

UPDATE 6-12
Device type (FET) 3-8

labels C-1
Directives, loader 4-5
DIS §-1
DIS display 9-16
Disk pack

device label C-1

file 1-14

displays 9-1
Display characters A-1
Display keyboard eniries 9-1
Displays 9-1
Disposition code (FNT) 3-3
Digposition code (FET) 3-11
DMP routine 10-11; 11-11
DSD 9-1
DT2 ~ 6638 disk file test 12-8
DUMPF routine - 13-22
Dump storage, utility program 10-15
Dumps

Checkpoint §-1

TRACE 11i-1

Unrestartable checkpeint 8-6

. ECS

dump 10-15

EC2 - 663X extended core storage test 12-6 |

*EDIT (EDITSYM) T7-6
Edit control cards {(EDITSYM) 7-6
Edition numhber 3-16

Index-3




| EDITLIB function cards s-za

EDITLIB 5-1
call card 5-2
examples 5-8

ADD 5-6
# ADDBCD 5-6
ADDCOS 57+
ADDTEXT 5-7 ™
COMPLETE 5-8
DELETE 5-3, 7
LENGTH 5-7 ¢
Library revision 5-4 A P
LIST 5-4 '
MOVE 5~3
position functions 5-8
READY §5-4
REWIND 5-8
SKIPE 5-8
SKIPF 5-B
system modification 5-3
TRANSFER §~5
EDITSYM 7-1
call eard 7-4
control cards 7-4
deck sequence control 7-5
edit control 7-6 !
examples 7-8
Effects, Q option 6-12
*END
EDITSYM 7-5
UPDATE 6&-7
ENDRUN macro 3-54
ENTR table D-2
EQI address (FET) 3-19 »
Equipment assignment control cards 2~ 9
Equipment type (FNT) 3-2 '
Equipment type mnemonice 2-9; 8-8
Error address (FET) 3-19
Error bypass bit (FET) 3-12
Error messages H-1
COPY¥N 10-11
Error processing bit (FET) 3-11
Errors in assembly/compﬂatiﬁn 4-13
EVICT maecro 3-31
Examples o
EDITLIB 5-8
EDITSYM 7-8
UPDATE 6-15

ndex-4

EXECUTE card 2-6

Execution - Cde T
loader 4-7 '
program 2-5

EXTIT card 2-4; 4-13

EXPORT/IMPORT jobs 311 -

EXTEND 13-3, 1B -

FDB 13-7
FET, absolute index bit 3-12
FET address (bit) 3-4
FET creation macros 3-22 . -
random binary file 3-22
random eoded file 3-22
sequential binary file 3-22
sequential coded file 3-22
FET error bypass bit 3-12 o
FET extension B-1- '@ L
Field length calculation F-7
Field length request, utility progrem 10-16
Fields, conirol card 2-2 - -

" Fields, File Environment Table 3-4

File Environment Table Ficlds 3-4
code and status field 3~6
device type 3-8~
disposition® 3-65, 68
disposition code 3-12° ¢
EOT address 3-19
error address 3-19:
error processing bit "'3-11
file indexing 3-17
FIRST 3-14
FNT pointer- 3~13
IN §-14 :
length 3-13
LIMIT 3-14
QUT 3-14
OWNCODE routine actl\rlty 3-14
physical record unit size 3-9
random aceess bit - 3-13
record block size 3-10
release bhit 3-10
user precessing hit 3-10
working storage J-14

File manipulation 10-13

File name {(FNT) 3-1
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File name table 1-4;3-1 .
control point number 3-2-
disposition code 3-3
equipment type 3-2
FET address 3-4
file name 3-1
file type 3-2
last code and status 3-3
permisgsions 3-3
security code 3-3

File positioning {(COPYN) 10-9

Files 1-5
action request macros 3—26
active 1-4
common 3-66 ..
edition number 3-21
File Environment Table 3-14 .
header label 1-13; C-2
indexing (FET} 3-17
input 3-64
label name 3-21
labels 1-11
manipulation control cards (U PDATE) 6-8
non-allocatable 3-66
non-zero disposition 3-865 -
output 3-65
permanent 3-66
private disk pack 3-67
processing 3-63
purging 13-3, 14
random access 1-10; 3-67
reel number 3-21
retention 13-3
special name 3-63
trailer label 1-14; C-3
type (FNT) 3-2

Files, card E-2

FILL table D-&

FIRST (FET) 3-14

Flag words 2-2

Flow, job 2-1

FNT 1-4

FNT entries 3-63

FNT pointer 3-13

Format
card E-1
program library 7-1
relocatable subroutine D-1

60189400 Hev. K.

Free-form cards E-3 ;.
FST - 6X00 random instruction test- 12-5 i
Function, position (EDITLIB}::5-7.

Function cards (EDITLIB) 5-3

Functions (EDITI.IH)

library revision 5-4 AR .
system modification 5-3

Hardware device 3-B
Hollerith punched charaeters A-l

*IMENT card (UPDATE) 6-9
Identifiers, structure 6-3
Input file 3-64
IN (FET) 3-14
Input/output routmes&, utlhty 10-14: .
*INSERT -
EDITSYM 7-6
UPDATE 6-12
1I/0 request 1-4

JDATE macro 3-55
Job
card 2-2
control cards 2-1
flow 2-1
priority 3-63 -
termination 3-68

Keyboard entries 9-1
KILL 3-69

*LABEL card (UPDATE) 6-6°
Label
file 1-11
file header 1-13; C-2
file trailer 1-13; C-3
standard C-1
volume header 1-13; C-1
volume trailer .1-13; C-3
Labeled tape files 3-20
creation date 3-21
edition number 3-21

Index-5




Labeied tape files (Cont'd) i o
i labelmame 8-80. ..~ = o L
multi-file pame 3=21° . .. s
multi-file tapes 3=21 ° :
reel number 3-21. !
retention cycle 3-21/
Labels, tape file . Lo
file header 1-13; C-2
file trailer 1-13; C-3
volume header 1-13; -1
volume trailer .1-13; C-3
Last code and status (FNT) 3-3
Length (FET) 3-13
LENGTH card (EDITLIB) 5-7
Lavel 1-7 ;
marks 1-9
numbers 1-7

Library revisicn functions (EDITLIB) 5-4 %

Library tape structure 5-1

LIMIT (FET) 3-14

L.INK table D-6
LIST card (EDITLIB) 5-4
Listable output, (UPDATE) 6-12
Logical file mme (FET) 3—5
Logical records 1-7

level marks 1-10

level numbers 1-8 SR

termination 1-10 i
LOAD card 2-7
Load octal corrections 10-14
Loader

card 2-6

directives 4-7

overlays 4-8 Ce b B g e

sections 4-9
segments 4-9
Loader execution 4-7
LOADER macro 3-56

reply 3-58

Loading
octal correction routines - 19-14
sequence 4-1 R ¥

LOADPF 13-22
LPT - 501 line printer test: 12 9

LP1 - 512 lipe printer tést 12-10.: - -

Index-6

Mageros, FET creation 78-22 ° @ oo o on
Macros, system communmatmn 3 26

ABORT 3-54 N S I e
BKSP 3-48 et e
BEKSPRU 3-48 peln s Fha oy
CHECKPT 3$-52; §-2 Py
CLOCK 3-55

CLOSE 3-29 : PR £
CILOSER 3-31 O TR I RIS
COMMON 3-49 S
data function 3-26

DATE 3-55

ENDRUN 3-54 T

EVICT 3-31

file action tequests 3-26 i
JDATE 3-55 o, T :c' RS
LOADER 8-56 " - sooorm 70 Ty
LOADREQ 3-62 =~ .~ LN
MEMORY 3-51 Len T
MESSAGE 3-53
OPEN 3-27

pesition functions 3-46

- SREAD ‘8588 v s 0 ocaeno wliny o P
READIN 3-35 . S BT i:

BREADN 3-33¢% oo - it
READNS 3-35 - Ce
READPD J-5 i

READSKP 3-34

RECALL 3-52

REQUEST 3-26

REWIND 3-49" &

REWRITE 3-42

REWRITEF 3-42 e
REWRITER 3-42 (R

RPHR 3-34 - S

BKIPB 3-48

SKIPF 3-46

System action requests 3-51

TIME 3-54 c

WPHR 3-39 o
WRITE 3-37 et
WRITEF 3-38 Lo
WRITEN 3-39 : -
WRITER 3-38

WRITIN 3-44

WRITOUT 3-89

M

60189400 Rev., K°




Magnetic tape I/O 1-1
definitions I-1
tape file structure I1-2
lahel formats I1-2
data formats 1-2
end point processing I-2

end-of-file (tape mark) procedures 1-2

end-of-reel procedures I-4.

end of information procedures I-4

definition of /O requests 1-4
READ I-5
READN I-7
READSK? 1-8
RPHR I-10
WRITE I-11
WRITER 1-12
WRITEF I-14
WRITEN 1-16
WPHR I-17
SKIPF I-18
SKIPB I-19
BESP 1-20
BKSPRU I-20
Map, memory 4-10
MAP conirol cards . 2-8
Marks, level 1-10
Maximum logical record size 3-18, 23
Memory allocation 4-%
segment 4-12
system 4-9
user 4-12

-'MEMORY maero 3-51

Memory map 4-12
MESBAGE macro 3-53
Messages
COPYL 10-12
COPYN 10-10
error H-1
UPDATE 6-20
MLRS 3-18, 23

MODE card 2-3

MOVE card (EDITLIB) 5-3
MTT - 60X magnetic tape test 12-8
Multi-file 3-21
names 3-21
tapes 3-21
Multipie read access 13-3

60189400 Rev. K.

Multiprogramming 1-2
central memory usage 1-2
control points 1-2
Multi-reel file 1-12
Multi-reel multi-file 1-12

‘MY1 - 6X00 central memory test 12-G

NOGO card 2-8 .
Non allocatable files 3-66
Non-zero disposition files 3-65
NORERUN 3-69

OPEN macro 3-27
OUT (FET) 3-14

Qutput directive control cards {UPDATE) 6-11

Cutput file 3-65
Output, listable (UPDATE) 6-12
Cutput queue 3-63

Overlapping corrections (UPDATE) 6—-13

OVERLAY 4-8

checkpoint requests 8-4

decks 4-8

format 4-8
Overlays 4-6

DEBUG 11-15

SNAP 11-11

TRACE 11-7 _
OWNCODE routine activity (FET) 3-19

Parameters
call (UPDATE) 6~1
Passwords 13-4
PBC routine 10-9
Permanent files
control cards 13-9
definitions 13-1
FD3 13-%
functions 13-7
macro expansion 13-8
multiple read access 13-3
parameters 13-7
passwords 13-4
permissions 13-4 .
privacy procedures 13-3.
return codes 13-21
utility routines 13-22
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Permissions (FNT) 3-3; 13—4
PIDL table D-1
Physical record unit size (FET) 3-6
Poagition function 3-46
°  (EDITLIB) 5-8
PPLOADR 4-1 '
Prefix table, subroutine D~1
Print file conventions J-1
Printed character sets A-1
Priority, jobh 3-63 '
Privacy procedures 13-3 '
Private diek pack files 3-67
Procedure
checkpoint 8-1
RESTART 8-6
Program call card 2-7
Program ‘cards (atility) 10-1 *
Program control cards 2-6
call card 2-7 -
EXECUTE card 2-7
LOAD cdard -2-7 =
NOGO card 2-8
Program execution 2-6 °7
Program library
compile output 7-3
Propram library format 7-1
common decks 7-2
compressed decks 7-3 _
text decks 7-2 o
Program libraries; structure -1
card identification 6-3
deck list G6-1
directory 6-1 o
text stream 6-2 ' s :
PURGE (permanent files) 13-3, 19
J*PURGE card (UPDATE) 6-9 °

Q option effects (UPDATE) 6-12
Queue, input 3-63

Random access 1-11

Random accegs hit (FET) 3<13
Random access file 3-67
Random binary file macro 3-22

Random coded file macro~3-22" '» ‘-

*READ (UPDATE) 6-6

Index-8:
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Tty ot

READ macro 3-32

READIN macro 3-35

READN macro 3-33

READNS macro 3-35

READSKP macro 3-34-

READY card (EDITLIB) 5—4

RECALT macrd. 3-52 - R
Record identification c¢ard 10-8: 7
Record block size (FET) 3<I0° @ i: 7
Recording technigue- 3=8 - ° Coie
REDUCE card 2-8 o
Reel number, file 3-21 R
Release bit (FET) 3-8 :
RELEASE card 2-18 e
Relocatable subroutine format D-1-
REMOVE card 2-15

REPL table D-8 -
REQUEST 1-4;2-10 S
Request cards (utility) 10-1 ' S
REQUEST checkpoint 8-1

Request field length 10-15

REQUEST maero 3-26

Request macros, file sction 3-26
Request, RESTART 8-6 ’

Request, utility program field Iength 10«~15- o

RERUN 3-69

RESPOND jobs '3-71 -
RESTART card 2-4
REBTART procedure 8-6

* . RESTART request 2-4; 8-8 R

*RESTORE

EDITSYM 7~ 4: L

UPDATE §-12
Retention cycle 3-21
RETURN 2-16; 3-70
REWIND card (COPYN) 10-7 "¢
REWIND card (EDITLIB) 5-8 *-

*REWIND (UPDATE) 6-6 ' ¢°
REWIND file 10-13 ceToEe

REWIND macro 3-49
REWRITE 3-42; 13-2
REWRITEF 3-42

“REWRITER 3-42

RFL routine 10~-15

RPACK card 2-14

RPHR macro 3-34

RTIME macro 3-26

BRoutines, utility, see Utﬂﬂ:y routines
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Sample source listing ¥F-1
SCOPE CIO codes 3~7
Scopes, console and display 9-3
Sections 4-7
Security code (FN'T) 3-3
Segment loading
DEBUG 11-15
SNAP 11-6
TRACE 11-6
Segment memory allocation 4-~12
Segmentation 4-4
Sequence, loading 4-1
Sequential binary file macro 3-22
Sequential coded file macro 3-22
Single reel file 1-12
*SKIP (UPDATE) 6-6
SKIPB card (EDITLIB) 5-8
SKIPB macro 3-48
SKIPB routine 10-13
SKIPF card (COPYN) 10-13
(EDITLIB) 5-B
SKIPF macro 3-46
SKIPR card (COPYN) 10-8
*Slash card (UPDATE) 6-14
SNACE 11-1
SNAP 11-7
Software, integration, hardware G-1
Special name files 3-65
Standard labels C-1
Storage, utility program dump 10-17
Structure
identifiers 6-3
library tape 5-1
program library 6-1
tape file 1-12
text stream 6-2
Subdirectory 13-2
Subroutine
central program control 3-19
format, reloecatable D-1
prefix table D-1
tables D-1
SWITCH card 2-3
Symbol definitions, system G-1
System action macros 3-51
System display 9-1
System memory allocation 4-7

System modification function (EDITLIB) 5-3

System symbol definitions G-1

60189400 Rev. K

Table, File Environment 3-4
Tables, subroutine D-1
ENTR D-2
FILL D-5
LINK D-6
PIDL D-1
Prefix D-1
REPL D-6
TEXT D-3
XFER D-B
Tape file labels 1-13
Tape file structure 1-12;1-2
labels 1-13 ‘
multi-file reel 1-12
multi-reel file 1-12
multi-reel multi-file 1-12
single reel file 1-12
Tapes, multi-file 3-21
Termination, logical records 1-9
Text deck, program library 7-2
Text stream, structure 6-2
TEXT table D-3
TIME macro 3-54
TRACE 11-1
TRANBFER card (EDITLIB) 5-5
Type-ins, see display keyboard entries.

UBC 3-19-
UNLOAD macro 3-50, 70

- Unlpad file 10-13

Unrestartable checkpoint dumps 8- G
Unused bit count 3-17
UPDATE 6-1
card identification 6-3
compressed card 6-3
control and data cards 6-5
deck list 6-1
directory &-1
examples 6-23
files 6-21
listable output 6-19
messages 6-31
options G6-4, 19
User memory allocation 4-12
User processing bit (FET) 3-10
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Utility routines 10-1 -
COMPARE 10-18
copy 10-2
copy binary file 10-3
copy binary record 10-3
copy coded file 10-3
copy coded record 10-3

copy to offline listable form 10- ﬁa .

COPYL 10-11 o
COPYN 10-6a
dump extended core storage 10-15

dump storage 10-15: ; I

file manipulation 10-13
octal correction 10-14
permanent file 13-22
request field length 10-15

-

Volume header label, tape file 1-13;.C-1

Volume trailer label, tapefile 1-13; C-3

R

WEQF (COPYN) 10-8
*WEOR

EDITSYM 7-6

UPDATE 6-16-
Words, flag 2-2
Working storage (FET) 3-14
WPHR macro 3-38
Write 13-2 "
WRITE macro 3-37
WRITEF macro 3-38 . .
WRITEN 3-38 . P
WRITER macro 3-38 L
WRITIN 344 : L
WRITOUT macre 3-40
WPHR macro 3-39:

XFER table D-8

*YANK card (UFDATE} §-13

‘Index-10
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