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INTRODUCTION TO C/Sp 

The Communications/Symbiont Processor is a high performance internally 
programmed communi.cations concentrator multiplexer intended for use 
as an on-site communications subsystem. The C/Sp can control low and 
high speed communication lines and provide interfacing to a central 
computer system. 

I-2 

The primary purpose of the C/SP is to unburden the central computer 
software of the need for complnx communication handlers and sub-routines, 
thus relieving the load on the central computer. The throughput of 
the system is thus increased by the reduction of central system overhead. 
The C/SP is utilized to increase speed and efficiency of on-line lliess~ge 
switching, data manipulations, formatting, editing, translation, and 
verification. 

As a remote, the C/Sp effects reduced line costs and unburdens 
the central complex by performing message/data manipulations and 
exchanging all data with it over high speed lines. 

The C/SP consists of three main sections: 

Memory 
Ceutral Processing Unit 
I/O Section 

C/Sp Software consists of: 

Terminal Management Supervisor (TMS) 
Message Control Program (MCP) 
Terminal Management Control Routine (TMCR) 
Communication Control Routines (CCR) 
Host Handler 
Symbiont Control Program (SCp) 

Host Software consists of: 

C/SP Symbiont 
C/SP Handler 
Initial Load Routine (non-resident) 
Mass Storage Symbiont (non-resident) 
Communication Routine (non-resident) 
Assembler Support Processor 
Collector - Support Processor 
SimulatGr Support Processor 
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HARDWARE BLOCK DIAGRAM 

All information transfers to and from the C/SP are handled by a 
maximum of seven channels designated as zero through six. Channels 
¢ and 6 are reserved for the General Purpose Communications and 
Special Device respectfully. 

Channel ¢ - GPCC: The link between the main storage and the 
communications line terminals (CLT's). The GPCC control's 8 
C1T's (half-duplex) expandable to 64 CLT's (half-duplex) in 
increments of 8. GPCC expansion at this time may be 2. In the 
future 4 GPCC's may be allowed per C/SP. 

Channel 6 - Special Device Channel (SDC): To provide the means for 
local program loading and maintenance using an 80 card/minute reader. 
In the future, a printer and keyboard may be added. 

Channels 1 - 5 - May be used for the Adapter, Multiplexer, and 
Selector. The Multiplexer/Selector are alike in that they can drive 
up to 8 control units and each control unit may control up to 16 devices 
(9000 peripherals, discs). The MUX/SEL are different in respect that 
the Selector Channel locks on to a control unit and drives the device, 
whereas the Multiplexer multiplexes through the control units to any 
device. The MUX operates in excess of 85K bytes/secpnd. The Selector 
operates in excess of 625K bytes/second. 

The Intercom uter Adapter (ICAL - Provides the means of communication 
between the C SP and tre Host Computer. The ICA operates at JOOK 
36-bit' words per second on an Internally Specified Index (lSI) basis. 

Special Purpose Communications Channel (SPCC) - Operates in 2 modes; 
either single duplex or full duplex. 

Single Duplex - Consists of 1 full duplex CLT which operates at 57K 
bytes per second. 

Full Duplex - Consists of 8 full duplex CLT's which operate at a 
combined maximum in excess of JOOK bytes/second. 
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CISP HARD\NARE BLOCK DIAGRAIVI 
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FIXED MDiORY 

The low order memory locations are used by the C/SP in controlling 
the initiation of I/O commsnds, interrupt execution, and Internal 
Timer operation. 

The area which is reserved for future C/SP expansion is used for 
four more CIW Lists when more than one GPCC is utilized in the 
C/SP System. 

Address 6816 and 69 h are for the Interrupt Level List indicating 
a CIW was tabled by1the GPCC. The foremost significant bits of 
address 6916 are set each time the GPCC tables an interrupt and 
each bit correspond to the list which was used. If more than one 
GPGC in the system, the same four. bits are used. 

Pending Status - Allows the software to pick up status information 
without requiring the acceptance of an interrupt. 



o 
4 
8 
C 

10 
14 
18 
lC 
20 
24 
28 
2C 
30 

34 

38 
3C 
40 
44 
48 
4C 

FIXED MEIVIORV 

PROGRAM/MACHINE CHECK NEW PSW 
INTERVAL TIMER 

CHANNEL ADDRESS WORD 
COMMUNICATION INTERRUPT WORD LIST CONTROL 

COMMUNICATION INTERRUPT WORD LIST CONTROL 
COMMUNICATION INTERRUPT WORD LIST CONTROL 
COMMUNICATION INTERRUPT WORD LIST CONTROL 

I/O A STATUS I/O A INTERRUPT 
I/O A RETURN PSW 

I/O B STATUS I/O B INTERRUPT 

I/O B RETURN PSW 

1-6 

6 
1 
2 
3 

CODE 

CODE 

50 INTERVAL TIMER STATUS INTERVAL TIMER INTER. CODE 
54 INTERVAL TIMER RETURN PSW 

58 SUPERVISOR CAtLL STATUS UPERVISOR CALL INTER. CODE 
5C SUPERVISOR CALL RETURN PSW 
60 PROGRAM/MACHINE CHECK STATUS P/M CHECK INTERRUPT CODE 
64 PROGRAM/MACHINE CHECK RETURN PSW 
68 INTERRUPT LEVE L -LIST 
6C PENDING STATUS 

RESERVED FOR FUTURE C/SP EXPANSION 

W/ //7/1/1 UNASSIGNED MAY BE USED AS NORMAL STORAGE 
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PROGRAM STATUS WORD 

PSW - Contains the information required for execution. The PSW is 

always zero upon initialization. 

3 classes - current (Program in control) 

- becomes return upon interrupt 

- new is fetched corresponding to interrupt type 

Upon interrupt the PSW for the intrrupted program is stored by 

type of interrupt in a certain location in fixed memory and a new PSW 

is placed in the PSWR. 

Mask bits (M) - when set to ze~ols - inhibits all interrupts. If set 

to 1 - allows the interrupt. 

r/o A Channel ¢. Channel ¢ (GPCC) interrupts 

are tabled. 

I/O B Channels 1-6. Interrupts are stacked until 

allowed, then requested. 

Last interrupt (7) for the interval timer. 

P - ¢ - supervisor mode (allows execution of the 

priviledged instructions). 

1 - Problem mode (or user mode) 

CC - condition codes: (vary with the instruction, some 

use only 2 conditions) 

¢¢ - Equal 
¢1 - Less than 
1¢ - Greater than 
11 - Overflow 

K - storage protect 

Address = 18 bits 

¢ - Exec can reference anything no matter what the 
program key. 

1 - Problem program 
2-7 - Values for the user 

Upper 6 bits point to one of the hardware registers associated 

with each. 2048 byte bank. 

If' the value in that register is equal to the value of the 

K-field in PSW, reference to the block of storage is allowed. 

Otherwise an error occurs. 
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C/SP INTERRUPT SEQUENCE 

Interrupts 

Automatic means to alert the C/Sp processor to an exceptional or unexpected 
condition (end of I/O operation, program err8rs, machine errors, etc.) thus 
directing the processor to the appropriate program routine for handling the interrupt. 
The system provides for interrupting any task in order to take on a task 
of higher priority. 

Interrupt Sequence: 1. Begins by transferring the current PSW to fixed 
location in storage ('Return' PS~2-3. Then the status half-word and 
interrupt code half-word is transferred to the assigned location. 4. 'New' 
PSW is fetched from the fixed locatLLon. 'New' becomes 'current' PSW and 
after processing, the processor can return to the interrupted program 
(load 'return' PSW) via the LPSW instruction. In certain cases of 
simultaneously presented interrupts, it is possible to execute more than 
one interrupt sequence before instruction processing is resumed. 

Intccrupt Class/Priority: There are 5 classes of interrupts; Supervisor Call, 
Program-Machine check (FMC), Interval Timer I/O B, I/O A. Within the classes 
may be several specific sources of interrupt requests. 

I/'() A, r/o B, and interval timer interrupt requests are controlled by the system 
mask bits in the 'current' PSW. If bits are set to zero the corresponding 
channel is not permitted to interrupt. No mask bit control exists over the 
supervisor call class and all interrupt requests are accepted (in this class). 
PMG.L"I+,errupt requests are always accepted unless the processor is executing 
a PMC interrupt subroutine. 

Interrupt Priority: It is possible to execute more than one interrupt sequence 
between instruction executions. The system mask bits (PSW) become effective 
immediately and therefore control subsequent interrupt sequences. 

The order of executing the contiguous interrupt sequences varies and is a 
function of the pending instruction requests and m3sk bits. 

The interrupt sequence selected is determined by the following priority: 

1. FMC (invalid address strg. protection, or parity, 2. Interval Timing, 
3. I/O B, 4. I/O A, 5. FMC (power failure, invalid operation, etc.) 

Supervisor Call is not included because the storlng and fetching of PSW's is done 
in the execution phase of the instruction and should not be thought of as an 
interrupt sequence in the context described. 

This does not determine the order, only indicates which interval sequence is 
selected when simultaneous int~rrupt requests are made. Example: If I/O A 
and r/o B interrupt requests .are presented simultaneously, I/O B is processed first. 

The final contents of PSW determine which interrupt subroutine is entered, so the 
order of executing these subroutines is reversed from the order of executing 
the Interrupt Sequence. 



INTERRUPT SEGUENCE 

PROGRAM STATUS REGISTER 
STORAGE 

'---------~( 4.!-) ------t NEW PSW 

2 1 3 
L-__________ ---:...-(1~) ___ 9t~ RETURN PSW 

2
1.* slfJN~~~~1~A~UpERNOCGERAM STATUS REGISTER . 
. STORE rS-BIT INTERRUPT CODE. 

3. STORE 16-BIT INTERRUPT HALFWORD. 
4. LOAD PSR WITH NEW PROGRAM STATUS WORD. 

INTERRUPT TYPES/PRIORITY 

t ~~FQ~~~1~90A~~TkE CHECK 
3. INTERVAL TIMER. 
4. 1/0 B. 
5. 110 A. 

* ACTUAL STORAGE LOCATIONS OF TRANSFERS 
DEPENDENT ON INTERRUPT TYPES. 
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FIXED 
STORAGE 
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INTERRUPT CLASS AND CODE 

During the interrupt sequence the status halfword and interrupt 
code halfword are transferred to the assigned locations in fixed 
memory. 

r/o A class interrupt is assigned to channel zero. Channel a is 
reserved for the GPCC and the blts identifying the channel ID, 
channel H, device address are all set to a by hardware as the channel 
ID and H equal zero and the device address is contained in the CIW. 

I/O B class interrupts are assigned to channels 1-6. Bit 16 is 
set to 0, bits 17-19 are the channel identification code, bit 20 
is set to 0, bits 21-23 are the channel number (1-6), and bits 24-31 
are' the device address. 

The Interval Timer interrupt code halfword is always set to 0 by 
the hardware (timer). 

PMC has a value for each type of interrupt within this class. 

Supervisor Call - the 'R'bits are the bits from the SVC fields 
R1 & R2. 
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INTERRUPT CODE HALFWORD 

INTERRUPT CLASS 

~NNEL0 

lLO.] 
CHANNEL 1 
CHANNEL 2 
CHANNEL 3 
CHANNEL 4 
CHANNEL 5 
CHANNEL 6 

INTERVAL TIMER 

PROGRAM/MACHINE CHECK (PMC) 

POWEItFAILURE 
PARIT, 
INVALID OPERATION 
PRIVILEGED OPERATION 
STORAGE PROTECTION 
INVALID ADDRESS 
FORCE PMC SWITCH 
MONITOR SWITCH 

SUPERVISOR CALL 

C - CHANNEL IDENTIFICATION CODE o 0 0 - GPCC o 0 1- SOC 
o 1 0 - ICA 
1 0 0 - SELECTOR 
1 0 1 - MULTIPLEXER 

INTERRUPT CODE 

BITS 16 31 
o CCCO 000 DODODDDD 
0000000000000000 

CHANNEL: 

0000000000000000 

o 0 000 0 0 0 0 0 0 0 0 0 0 1 o 000 0 0 000 0 0 0 0 0 1 0 
0000000 0 000 0 0 100 
000000000000010 1 
000000000000011'0 
0000000 0 000 0 0 1 1 1 
000 0 000 0 0 000 1 000 o 0 000 0 0 0 0 0 0 1 000 0 

OOOOOOOORRRRRRRR 
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INTERRUPT CLASS AND STATUS 

The status halfword is stored during the interrupt sequence. 

I/O A class interrupt - If bit 15 is set, indicates an error occurred 
on attempt to store a CIW and no CIW was stored. 

r/o B class interrupt - The status is covered during the discussion 
of the individual channels. 

Interval Timer status halfword - If bit 15 is set, indicates a parity 
error was detected when the Interval Ttmer read out one of the halfwords 

·of the Interval Timer Word. 

Program/Machine check and the Supervisor Call interrupts do not generate 
any status and thes-s status halfwords are set to O. 
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STATUS HALF\NORD 

INTERRU PT CLASS 

I/O A 

I/O B 

INTERVAL TIMER 

PROGRAM/MACHINE 
CHECK 

SUPERVISOR CALL 

STATUS HALFWORD 

'BITS 0 15 

000000000000000 El 

REFER TO INDIVIDUAL I/O CHANNEL 

o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 E2 

o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

El - - ERROR OCCURRED ON ATTEMPT TO READ OUT CIW CONTROL LIST 

E2 - - ERROR OCCURRED ON ATTEMPT TO READ OUT INTERVAL TIMER 
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START I/O INSTRUCTIO~ 

All input/output operations are initiatJed by this instruction. The 
effect of the SIO varies and is a function of the channel to which 
it is directed. 

The operation code is 9C hexadecimal. 

Bits 8-15 are not used and are set to zero. 

~1 - The number of the general register which holds the base 
address for operand 1. 

- The displacement value for the base addrass of Operand 1. 

The addition of the contents of B1 and the value of D fields form 
the effect~_ve address which is the channel number and 1 device address 
to start the I/O sequence. 



OP 
CODE 

OP CODE 9Cl6 

I-16 

START 110 INSTRUCTION 

7 8 15 16 19 20 31 

MUST BE ZEROS 

BASE REGISTER - (81 )+Dl­
EFFECTIVE ADDRESS 

DISPLACEM;NT VALUE 
RIGHT JUSTIFIED 
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I/O FLOW 

The overall I/O Flow involved in using the SIO instruction is as follows: 

The program must first st~re a Channel Address Word (CAW) in fixed memory. 
The Channel Address Word, in general, contains a command to an input/output 
device or an address of such a command. In this case, the CAW indicates 
an address of a Channel Command Word (CCW-2 words). The CCW indicated the 
operation to be performed, the address of first byte of data to be transferred 
and the byte count. 

1. Store the CAW in fixed memory. 

2. Issue SIO instruction. 

a. Before the channel responds with the condition code, it 
fetches the CAW and holds it in its hardware as required 
by the operation to be performed. 

3. The channel gets the address of the Channel Command Word (CCW) 
from the CAW and the process is initiated. 

NOTE: The operand field of the SIO instruction pointing to the 
device address does not mean the device address is in 
memory. This was done to show that the contents of Bl 
register added to the value Dl forms the device address. 
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110 FLOW 
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SECTION II 

INTRODUCTION C/SP SOFTWARE 
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INTRODUCTION TO C/SP SOFTWARE 

The software provided on the C/SP is designed to reduce the 
communications overhead in the host executive system and the user 
programs. The C/SP controls the remote communication devices, there­
fore core requirements are reduced. The device symbionts/handlers 
are not needed in the host computer minimizing critical timing situa­
tions and the interrupts required to gather data or scan for input. 
C/SP software also provides a simplified user interface for receiving 
or sending data to a remote device. The control characters for con­
trolling a device and the standard code conversion is performed by a 
system message control program element. 

Software Elements: written in modular elements to avoid fixed constraints 
and provide a system easily adaptable to new devices and specialized 
applications. 
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INTRODUCTION TO elsP SOFTWARE 

HOST HOST 

HANDLERS: REMAINING: 

DCT SOOO/TELETYPE C/SP 
DCT 2000 I HANDLER 

U100/DCT 1000 \ ..... AND 
I ... 

1004/9000 RMS-1 I SYMBIONTS 

etc. ) 

C/SP 

HANDLERS/CCR'S: 

( OCT SODO/TELETYPE 

J OCT 2000 
~, ~ .J 

U100/DCT 1000 ~ " ) 1004/9000 RMS-1 

Letc. 
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C/SP SOFTWARE IN HOST 

Primary impace of the C/Sp on the EXEC is the removal of device oriented 
symbionts and the substitution of a single C/SP symbiont. A C/SP handler 
is provided to interface the 11¢¢ with the C/SP. Operator communication 
and the initial load functlon are provided for. Several elements in the 
EXEC require-minor modifications. 

C/SP SYMBIONT 

The batch/demand function links to the EXEC through SYMICR as is 
currently being done with all input symbionts. The output func~.on 
links directly to S~uPQ, by-passing the stacking of output through 
SMNXTP. The C/SP stacks output requests under its own stacking 
scheme because of C/Sp control over the output terminals. 

1. Input functions - set to handle batch and demand, along 
with special I/O requests. 

2. Output functions --handles output of information from the­
PRINT and files for batch and demand. 

3. Remote functions - to allow ,the remote user access to the 
Host computer. 

SECONDARY C/SP SYMBIONTS 

1. Program Load - allows the C/SP programs .or the Host operator 
to request a program be found in Host storage 
and loaded into the C/SP memory for execution. 

2. Console Communications - marking a terminal up/down in the 
assign table, allowing input/output 
to/from the console device. 

3. Mass Storage - request access to mass storage file. 

4. Logging - logging I/O errors along with other C/SP system 
malfunctions on the EXEC error log. 

C/SP HANDLER 

Consists of those routines in the Host EXEC that are concerned with support 
of the user interface with the C/SP, and the control of the Host and C/SP 
environment. The handler is designed to provide the user with a simple 
interface with the C/SP and its associated equipment, taking advantage of 
the capabilities of C/Sp hardware. The user interface is similar to the 
interface provided by EXEC8 for a CTMC environment. 

User Functions - control statements are provided to enable the user to 
ass~"gn and release remote devices. This enables the use of existing 
assignment and release linkage within the EXEC, with modifications to 
inform the C/Sp of the operation performed. 

1100 EXEC MODIFICATIONS 

CONFIG, SMTAGS, SMLIST,.DRIVE, INTI2, FIFEE, and others. 
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11DD-C'SP SOFTWARE 

A. PRIMARY C/SP SYMBIONTS 

l. INPUT 

2. OUTPUT 

3. REMOTE 

B. SECONDARY C/SP SYMBIONTS 

1. PROGRAM LOAD 

2. CONSOLE COMMUNICATIONS 

3. MASS STORAGE 

4. LOGGING 

C. C/SP HANDLER 

D. 1100 SERIES EXEC MODI FICATIONS 



1100 STORAGE REQUIREMENTS 

The C/Sp Symbionts and C/SP Handler require approximately 400 words 
and 1500 words respectfully. 

The C/SP Assembler requires approximately 18,000 words and the 
C/Sp Collector approximately 6,000 words of 1100 memory. These 
Processors are loaded as needed. 
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1100 STORAGE REGUIREMENTS 

C/SP ASSEMBLER 
(18,000 WORDS) 

1100 SERIES EXEC 

C/SP SYMBIONTS 
(400 WORDS) 

C/SP HANDLER 
(1500 WORDS) 

PROGRAM CORE 

EXECUTIVE 
CORE 

C/SP COLLECTOR 
(6,000 WO RDS) 
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C/Sp SOFTWARE BLOCK 

The C/Sp software which is executed in the C/SP, may be 
logically divided into five main programs controlling the 
I/O flow between the varj.ous hardware components. 

1. Terminal Management Supervisor (TMS). 

2. Message Control Program (MCP). 

3. Terminal Management Control Routine (TMCR). 

4. Communication Control Routines (CCR). 

5. Host Handler. 

6. Symbiont Control Program (SCP). 



HOST 
HANDLER 

CISP SOFTWARE BLOCK 

TERMINAL MANAGEMENT SUPERVISOR 

~----------~/~------------
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C/Sp SOFTWARE ELEMENTS 

Terminal Ma~agement Supervisor (TMS) 

Provides the basic supervisory functions for the C/Sp system. It 
issues time slices to the var1.ous control routines and provides a 
priority based interaction between these routines. Issues I/O 
commands, processes interrupts, and coordinates the control of 
Terminal Management Control Routine, System Message Control Program, 
and the users MCPs. 

Terminal Management Control Routine (TMCR) 

Consists of routines for controlling the communication to/from terminals 
on the C/SP system, performing functions which are common to all 
terminals. 

Message Control Program (MCP) 

MCP is a terminal driver program which receives input from various 
terminals. It routes the input from the terminals to, and accepts 
messages from, a host processor. 

Communications Control Routines (CCR) 

Compensates for the differences of a given communication discipline 
for different dev1.ces. 

Host Handler 

Resident within C/SP and controls all commands between the C/SP and 
the Host system. 
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CISP SOFTWARE ELEIVIENTS 

A. TERMINAL MANAGEMENT SUPERVISOR 

B. TERMINAL MANAGEMENT CONTROL ROUTINE 

C. MESSAGE CONTROL PROGRAM 

O. COMMUNICATIONS CONTROL ROUTINES 

1. OCT 500/TELETYPE 
2. BINARY SYNCHRONOUS 

3. OCT 2000 

R UNIVAC 1004/9000 SERIES RMS-l 

5. UNISCOPE 100/DCT 1000 

6. REMOTE C/SP 

E. HOST HANDLER 
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a/sp STORAGE REQUIREMENTS 

The estimated storage requirements indicated on Section II, 
page 12 are subject to change as enhancements and debugging 
continues. 

Reference UP-7942 (a/sp Installation Support) for a more 
detailed explanation as to the size of each module. The 
size will vary depending on the capabilities needed by the 
user. 



CISP STORAGE RECiUIREMENTS 

TERMINAL MANAGEMENT SUPERVISOR 
(12,000 BYTES) 

MESSAGE CONTROL PROGRAM 
SYSTEM 

(10,800 BYTES) 

TERMINAL MANAGEMENT CONTROL ROUTINE 
(3000 BYTES) 

OCT SOO/TTY COMMUNICATION CONTROL ROUTINE 
(5300 B YT ES) 

OCT 2000 COMMUNICATION CONTROL ROUTINE 
(3300 BYTES) 

HOST HANDLER (1700 BYTES) 

BINARY SYNCHRONOUS COMMUNICATION CONTROL ROUTINE 
(4500 BYTES) 

UNISCOPE 100/DCT 1000 COMMUNICATION CONTROL ROUTINE 
. (6700 BYTES) 

1004/9000 RMSI COMMUNICATION CONTROL ROUTINE 
(4300 B YT ES) 

11-12 
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C/SP SOFTWARE BLOCK DIAGRAM 

To illustrate the basic software flow, consider a message being routed 
from a terminal attached to the GPCC to the Host system. 

Upon interrupt from the GPCC, the TMS is activated. TMS activates 
the TMOR to pre-process the interrupt. TMCR activates the approprlate 
CCR to complete processing of the interrupt. Control is passed to the 
MCP which issues the I/O function to the Host handler. The Host 
handler issues the I/O function to the Host. 
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c/SP - 1100 SOFTWARE ELEMENTS 

(Symbiont Support Software) 

A. The Terminal Management Supervisor performs the same functions 
with the symbiont addition to the systerr as in the communication 
environment. 

B. Symbiont or Peripheral Control Program - provides the host computer 
with an efficient interface to onsite paper peripheral devices. 
The interface is established to input system run streams and 
output system display information. 

C. Peripheral Control Routines - designed to control the I/O associated 
with devices using the multiplexer channel and the special device 
channel. The types of devices controlled through the PCR include: 
card reader/punch, paper tape, disc, printers, keyboard devices. 
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CISP-11DDSOFTWARE ELEMENTS [SSS] 

A. TERMINAL MANAGEMENT SUPERVISOR 

B. SYMBIONT CONTROL PROGRAM 

C. PERIPHERAL CONTROL ROUTINES 

1. CARD READER 

2. CARD PUNCH 

3. PAPER TAPE 

4. DISC 

5. PRINTERS 
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1100 - C!SP SUPPORT SOFTWARE 

C/SP Support Software - consists of a C/SP Assembler, MDW Compiler, 
Collector and Simulator. All are needed at program generation 
time only and not during communications processing. 

C!SP Assembler (CSPASM) - a 1 phase, 2 pass/processor that operates under 
EXEC8. A modified version of the Procedure Definition Processor shall 
be provided to compile C!SP procedures' in the EXEC library. An MDW 
compiler shall be provided 'that will process' MDW source language. 

C!SP Collector (MAPCC) - an ll¢¢ processor to provide a means of 
collecting independent r~lativ~bi~ary elements to produce an 
absolute program for execution in the C/SP. 

C SP Simulator SIMULl - €', user Program to run under the ll¢¢ 
EXEC. It accepts C SP object code, simulates execution on the 
C/SP and providss diagnostic printout to aid in the debugging 
of the C/Sp program. Main purpose is to provide a means of 
developing the C/SP supervisor or operating system and testing it 
on an ll¢¢. 
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1100-CISP SUPPORT SOFTWARE 

A. C/SP ASSEMBL ER 

1. PROCEDURE DEFINITION PROCESSOR 

2. MESSAGE DISCIPLINE WORD COMPILER 

B. C/SP SIMULATOR 

C. C/SP COLLECTOR 
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C/SP ASSEMBLER 

C/Sp Assembler is a subset of the 1100 Assembler and resides in the 
Host Computer. The formats and conventions are a subset of the 
9~¢¢ Assembler. 

@ PROCESSOR, OPTIONS - Fl.El,F2.E2,F3,D3 - Same as the control 
card for ll¢¢ series. 

1. STATEMENT FORMAT - Is that of the 9¢¢¢ Assembler. Columns 1-71: 
Assembler statement and comments. Column 72: used to indicate 
continuation. Column 73-80: program identification and 
sequencing. 

2. TERMS, OPERATORS, AND EXPRESSIONS: 

a. Self defining: B'lOl',X'FF,39,C'A'. 
b. Literals: = x'FF' 
c. Symbols: up to six alphanumeric characters of which the 

first must be alphabetic. 
d. Location counters: maintained by the assembler for the main 

control section and each dummy section created by the programmer. 

3. OPERATORS and EVALUATION: Arithmetic, logical, relation, as: 
*(rnultiply), ++(OR), = (equal). 

4. EXPRESSIONS: Consists of one or more terms connected by operators. 

5. INSTRUCTIONS: 52 half-word and word instructions. 

6. DIRECTIVES: 

EQU 
START 
END 
ORG 
CNOP 
USING 
DROP 
ENTRY 

TITLE 
SPACE 
SET 
DO 
ENDO 
GOTO 
LABEL 
AND OTHERS 
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elsP ASSEMBLER 

@CSPASM,OPTION F1. EI, F2. E2, F3. E3 

1. STATEMENT FORMAT 

2. TERMS, OPERATORS, EXPRESSIONS 

3. SELF DEFINING 

b. LITERALS 

c. SYMBOLS 

d. LOCATION COUNTERS 

3. OPERATORS AND EVALUATION 

4. EXPRESSIONS 

5. INSTRUCTIONS 

6. DIRECTIVES 
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SUMMARY OF PROGESSOR INSTRUCTIONS - I 

The Binary Arithmetic instructions provide the capability 
of modifying and evaluating data. These instructions use 
full word memory, half-word memory and registers. 
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SUMMARY OF PROCESSOR INSTRUCTIONS-I 

BINARY ARITHMETIC 

INSTRUCTION MNEMONIC OP CODE FORMAT 

ADD A 5A RX 

AH 4A RX 

AR lA RR 

COMPARE C 59 RX 

CH 49 RX 

CR 19 RR 

DIVIDE HALF- WORD DH 53 RX 

LOAD L 58 RX 

LH 48 RX 

LR 18 RR 

MUL TIPLY HALF- WORD MH 52 RX 

SHIFT LEFT SINGLE SLA 88 RS 

SHIFT RIGHT SINGLE SRA 8A RS 

SUBTRACT S 58 RX 

SH 48 RX 

SR IB RR 

STORE ST 50 RX 

STH 4D RX 
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SUMMARY CONTINUED - II 

The Branching instructions provide the capability of conditional 
transfer of control from one routine to another. 

The ptatus Switching instructions are Supervisor instructions for 
controlling the multi-programming environment. 

The Input/Output instructions (one) provides the data chennel 
transfer capability. It is a supervisor or priviledged instruction. 



11-24 

SUMMARY CONTINUED-II 

BRANCHING 

INSTRUCTION MNEMONIC OP CODE FORMAT 

BRANCH & LINK BAL 45 RX 
BALR 05 RR 

BRANCH ON CONDITION BC 47 RX 
BCR 97 RR 

BRANCH ON COUNT BCT 46 RX 
BCTR 96 RR 

BRANCH ON INDEX HIGH BXH 86 RS 

BRANCH ON INDEX LOW BXLE 87 RS 
OR EQUAL 

STATUS SWITCHING 

HAL T & PROCEED HPR 99 SI * 
LoAD PSW LPSW 82 SI * 

SET STORAGE KEY SSK 08 RR * 
SET SYSTEM MASK SSM 86 SI * 
SUPERVISOR CALL SVC OA RR 

INPUT 10UTPUT 

START 1/0 SIO 9C SI * 

* PRIVILEGED INSTRUCTIONS 
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. SUMMARY CONTINUED - III 

The Logioa1 instruotions provide the oapabi1ity of testing 
and altering data by bit or groups of bits. 

The Divide Po1ynomina1 is provided for cyclic redundancy 
oheck (sophisticated parity check). 
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SUMMARY CONTINUED - III 

lOGICAL 

INSTRUCTION MNEMONIC OP CODE FORMAT 

AND ~I Ii ~IX 
NR RR 

COMPARE lOGICAL CL 55 RX 
Cli 95 SI 
ClR 15 RR 

. DIVIDE POLYNOMIAL DP 81 RS 

EXCLUSIVE OR X ~l RX 
XI SI 
XR 17 RR 

INSERT CHARACTER IC 43 RX 

LOAD ADDRESS lA 41 RX 

MOVE MVI 92 SI 

OR 

~~ I~ ~IX 
RR 

SHIFT lEFT SINGLE 
lOGICAL SLL 89 RS 

SHI FICA~eILSINGlE SRL 88 RS 

STORE STC 42 RX 

T.EST UNDER MASK TM 91 SI 
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C/SP COLLECTOR 

The C/SP Collector is concerned with generating C/Sp loadable 

(absolute) programs ani resides in the Host Computer. 

1. @MAPCC 

2. Collector control statements or directives: 
a. LOADM: where the operand is FN.EN, Address 

FN is the file where the user wants the loadable 
program created. Address specifies the starting 
address. 

b. INCLUDE: specifies the relocatable program 
to be included in this collection. 

c. EQU: equates name to the value. 
d. RCORR: specify corrections to a relocatable 

program. 
e. LINKOP: collector options. 
f. SNAP: provides for dynamic memory dumps. 
g. ENDC: specifies the end of collector directives. 
h. ENTER: the locati.on where the execution of the 

program starts. 
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CISP COLLECTOR 

@MAPCC 

1. LOADM OPERAND 

FN. EN. ADDRESS 

2. INCLUDE FN. EN 

3. EQU NAME/VALUE 

4. RCORR FN. EN 

ADDRESS/X'mn ... n' 

5. LI NKOP OPTIONS 

(a) MAP 

(b) NOABORT 

6. SNAP FN. EN, ADDRESS, DUMP SIZE 

COUNT, FREQUENCY, R.A 

7. ENDC 

8. ENTER LABEL 
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QLsp COLLECTOR DIAGRAM 

Input to the Collector, under direction of the Collector control 

language, is from object programs produced by the C/SP Assembler. 

The object programs may be found in a program file (established 

by the user via a @ ASG) , in TPF$., and the system library. 

The C/SP collector creates the loadable program in a program 

file which may be TPF$., or a user.established program file. 



CISP COLLECTOR 

COLLECTOR 
CONTROL ~ 

LANGUAGE INPUT" 

INPUT 

1100 

C/SP COLLECTOR 

LOAD I 

I 
I 
I 
I 
I 
I 
I 
I 

C/SP HANDLER 

C/SP 

I 
+ 

LOAD 

I 
I 
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OUTPUT 

INPUT 

LOAD 

C/SP 
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C/SP DOCUMENTATION .AND VIDEO TAPES 

Reference material available: 

C/Sp System Description 
C/SP Processor Languages 
C/SP Languages 11¢¢ Series Supplement 
C/SP Simulator 
C/SP Processor and Storage 
C/SP Operating System PRM 
C/SP Operators References 
C/SP Operating System 11¢¢ Supplement 
C/SP OS Reference Booklet 
C/SP Installation Support Manual 

UP-7850 
UP-7870 
UP-7874 
UP-7862 
UP-7866 
UP-7900 
UP-7919 
UP-7919 
UP-7912 
UP-7942 

A C/Sp Binder and Index Tabs are available under number UP-7880. 

The video tape presentations are available on the C/SF Hardware. 
The software presentations are in the process of being prepared. 



II-32 

CISP DDCUMENTATION AND VIDED 

A. PRODUCT SOFTWARE DESCRIPTIONS 

1. C/SP (CTMC RE PLACEMENT) 

2. C/SP (SYMB,IONT SUPPORT SUBSYSTEM) 

B. C/SP USER DOCUMENTATION 
1. SYSTEM DESCRIPTION 

2. SIMULATOR 

3. PROCESSOR LANGUAGES 

4. LANGUAGES 1100 SERIES SUPPLEMENT 

5. PROGRAMMER REFERENCE 

6. OPE RAT ING SYSTEM (PRM) 

7. OPERATING SYSTEM 1100 SUPPLEMENT 

8. OPERATOR REFERENCE 

9. INSTALLATION SUPPORT 

10. OS REFERENCE BOOKLET 

C. VIDEO PRESENTATIONS 

1. INTRODUCTORY SEMINAR 

2. PROCESSOR AND STORAGE 

3. GENERAL PURPOSE COMMUNICATIONS CHANNEL 
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SECTION III 

TERMINAL MANAGEMENT SUPERVISOR 
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SECTION III INDEX - TERMINAL MANAGEMENT SUPERVISOR 

III. -2 OPERATING SYSTEM OVERVIEW 

-4 GENERAL DATA FLOW 

-6 FUNCTIONS 

-8 GENERAL ENTRY AND EXIT 

-10 CHANNEL SCHEDULER 

-12 LUB, PUB, CHQ OVERVIEW 

-14 LUB 

-16 PUB 

-18 CHQ 

-20 DYNAMIC ALLOCATOR 

-22 DISPATCHER 

-24 TERMINATION M~D ERROR HANDLING 
-26 MACRO CALL SEQUENCE 

-28 MACROS 

-30 MACROS 

-32 SYSGEN MACRO 

-34 GENERAL FLOW 
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OPERATING SYSTEM OVERVIEW 

The C/SP Operating System consists of a Terminal Management 

Supervisor (TMS), Terminal Management Control Routine (TMCR), 

Communications Control Routines (CCR), and Host Handler. In 

addition, two system control programs are provided: Message 

Control Program (MCP) and Symbiont Control Program (SCp) 

. which are entered via Supervisor Call (SVC) instructions • 

. The user is provided the capability to write control programs, 

to supplement control over the input/output process, and 

handlers (CCR) for n:)~-supported devices. 



CR 

PR 

KB 

DPERATING SYSTEM DVERVIEW 

HOST 
HANDLER (H.H.) 
CONTROL ALL 
COMMANDS 
HOST CISP 

CP (BUFFER MGT 
__ --.t CODE CONVERSION) 

MCP (CODE CONVERSION 
BUFFER MGT EDITING 
TRANSL, ISSU E FUNCTIONS) 

USER 
CONTROL PROGRA 

TMS (DISPATCHER, DYNAMI C ALLOCATION, SCHEDULE 1/0 
INTERRUPT DISPATCHING: PMC, SVC, TIMER,1I0 B, 1/0 A 
SOC, MUX, TERMINATION, & ERROR LOGGING ROUTINES) 

CCR 
ISSUE FUNCTIONS 
FOR THIS DEVICE 
PROCESS INTERRUPTS, 
POST STATUS, BUFFER 
UPDATINE 

GPec 

REMOTE DEVICES 

TMCR 
ISSUE COMMON 
FUNCTIONS, PRE-

PROCESS INTERRUPT 
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CR 
PR 
PU 
PT 
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TERMINAL MANAGEMENT SUPERVISOR 

(GENERAL DATA FLOW) 

When the Terminal Management Supervisor has been initialized, 

any problem programs to be loaded into a/sp mem~ry are loaded 

by the dynamic allocator module of the supervisor. The TMS 

dispatcher determines which programs, if any, are available 

for execution and control is dispatched to that program. If 

no programs are queued for execution, the dispatcher enters 

the idle mode with all interrupts allowed. 

1/0 appendages or user own-code routines are allowed, if 

specified at system generation, to provide additional control 

over 1/0 operations. 
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TERMINAL MANAGEMENT SUPERVISOR 

[GENERAL DATA FLOW] 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

INTERRUPT NITIALLOA 
BOOT 

--------- - -- -- --- - - --~-

INITIALIZE 
DISPATCHING 

~, 

110 
CONTROL 

..... .... 

.... .... 

... 
r 

..... ... 

~ONTI NGENC~ 
CONTROL 

TIMER 
CONTROL 

SVC 
CONTROL 

CHANNEL 
CONTROL 

(lCA TMRCl 

INITIALIZE 
SUPERVISOR 

PROGRAM 
~WITCHING, 

t-------------1DISPATCHING 
SUBTASKING 

PROGRAM ... 
LOADING -~~--..... 

PROGRAM 
+---I---ofl~ERMINATlbN -~I----~ 

ERROR 
+--_..&.---1 LOGGING .~I-----I 

L - -- - - -,;---- - - t--- - ~~-~ 
'If. 110 '* '* MESSAGE 

APPENDAGE CONTROL PROBLEM 
ROUTINE PROGRAM PROGRAM 

'* ALLOWED FOR SPECI AL CASES ONLY 

SPECIAL TYPE OF PROBLEM PROGRAM 
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TERlflNAL NANAGENENT SUP~TtVISOR (TNS-) 

Program switchinB. dis~at9hing and subtasking switching accompanied by 
executing the highest priori.ty program currently able to run. Programs 
of equal priority are given equal time slices. Up to 6 problem programs 
and the system MCP are supported on the C/SP. Within each problem program 
there are two levels of control or subtasking. The problem programmer has 
complete control of the activat.ion-and queue of secondary activities within 
his program. 

Program loading and initiali~ation - loading utilizes the concept of dynamic 
memory allocation, allocating an area of memory into which the program, 
originating from the host, 1s loaded. A relocation directory (produced by 
collector) is associated ~~th each program loaded. 

Program termination - problem programs may be terminated upon normal request 
by the user or occurrence of an error condition, as an unsolicited program 
check or unrecoverable I/O error without a contingency routine. llhe program 
terminator provides PMD's if requested by the user. Memory dumps and termina­
tion messages are sent to the host computer ror output to an o~-site device. 

Error lo£ging ~ error statistics are gathered and stored in a buffer' which, 
when full,is transmitted to the host computer. The host stores the statis­
tics on a file which is periodically listed on a·printer. It is used mainly 
for hardware error checking and analysis. 

r.onti.DP'encv ControJ. - conti.ngency routjnes may be sU'D'Olied bv the t:lrohlem 
progI"am to regs.1.n control upon occm"renee of I/O, pr~gram ch~ck, o~ InterlJal 

. Timer contingency. 

Timer Control - timer control routine controls all access to the timer request 
queue •. All timeouts requested by the problem program and all time slices re­
quested by the dispatcher are interleaved in the·timer request queue on a 
time-or-day basis. 

Su.pervisor Call - all supervisor call processing routines are accessed by 
means of a jump table. SVC is the means by which a problem program requests 
a supervisor function including 1) timer control, 2) r/o request, and 3) 
contingency request. 

r/o Control - 1/0 control routine determines the ownership of each r/o interrupt. 
Control then passed to respective channel control routine (including host hand­
ler and TI~R). The lowest level of I/O control is handled by the channel 
scheduling routine which controls loading of the CAW, issuing of the SIO, 
logical to physical device address translation, I/O queuing, and I/O appendage 
routing. r/o appendages are problem programs own-code routines providing 
additional control over I/O operation during channel program XQT at time 
I/O interrupt occurs. 
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TERIVIINAL IVIANAGEMENT SUPERVISOR [TIVIS] 

1. PROGRAM SWITCHING, DISPATCHING 

2. PROGRAM LOADING AND INITIALIZATION 

3. PROGRAM TERMINATION 

4. ERROR LOGGING 

5. CONTINGENCY CONTROL 

6. TIMER CONTROL 

7. SUPERVISOR CALL 

8. I/O CONTROL 
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Functions: 

TERMINAL MANAGEMENT SUPERVISOR 

(General Entry Routine) 

1. Save the interrupt code, status PSW and registers. 

2. Initialize the registers for the Supervisor. 

3. Branch to the respective interrupt processing routine. 

(General Exit Routine) 

Function: 

1. Restore registers and give control to the activity 

flagged in the respective switch list. 

2. When exit from the Supervisor, no registers are restored.' 

Register 2: Contains the return address to which the General Entry 

Routine will branch upon completion of its function. 

Register 3: Points to the switch list entry. 

Register 4: Contains the address of the doubleword containing 

the interrupt code, status halfwords and the PSW 

for the respective interrupt~ 

Registers 5-6: Reserved for problem program. 

Registers 7-9: Supervisor base registers. 

Registers 10-13: Supervisor work registers. 

Registers 14-15 : Branch and link registers. 

Registers ¢-1 : Parameter passing registers. 
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TERMINAL MANAGEMENT SUPERVISOR 

[GENERAL ENTRY AND EXIT] 

INTERRUPT 

4; 

EXIT TO INTERRUPT 
PROCESSING ROUTINE 

GENERAL EXIT 
RESTORE PROGRAM 

REGISTERS FROM SAVE AREA. 

ISSUE LPSW INSTRUCTION 
TO RETURN TO 

INTERRUPTED PROGRAM. 

1. SUPERVISOR CALL 
2. PROGRAM/MACHINE CHECK 
3. INTERVAL TIMER 
4. I/O A-I/O B 

REGISTER DISPOSITION SUPERVISOR USE 

2 RESERVED RETURN ADDR. 
3 FOR SWL ADDRESS 
4 SUPERVISOR STATUS,PSW 

5 RESERVED FOR MAY NOT BE USED 
6 PROB. PRGM. BY SUPERVISER 

1 SUPERVISER 
8 BASE 
9 REGISTERS 

10 SUPERVISER 
11 WORK 
12 REGISTERS 
13 

14 BRANCH AND 
15 LINK REGISTERS 

e PARAMETER 
1 PASSING REGISTERS 
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Functions: 

TERMINAL MANAGEMENT SUPERVISOR 

(Channel Scheduler) 

1. Convert symbolic I/O references or logical 

numbers to physical device numbers. 

2. Providp queuing of I/O requests for each device. 

3. Forward control to the individual channel routines 

to handle the start I/O and other functions associated 

with each channel. 

4. Maintains three tables which form the nucleus of 

the channel scheduler: 

a. LUB - Logical Unit Block 
b. PUB - Physical Unit Block 

c. CHQ - Channel QUEUE 

All information necessary for the scheduling of each I/O request 

is stored in these tables. 



TMS 
CHANNEL SCHEDULER 

GET PUB ADDRESS 

FROM LOGICAL UNIT 

NUMBER IN CCB. 

" 
CHAIN ENTRY IN 

CHANNEL QUEUE. 

CLEAR EVENT 
BIT IN CCB. 

" EXIT TO CHANNEL 
CONTROL 
ROUTINE 

111-10 



111-11 

LUB, PUB, CHQ OVERVIEW 

The Logical Unit Block (LTJB) consists of halfword 

addresses of the Physical Unit Block (PUB) describing 

the physical device. The PUB contains a pointer to 

the Channal Request Queue (CHQ) which may consist of 

a chain of I/O requests for that device. 
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TMS 

WB 
FRJB 

KEYl UJB ... DEY eee ADDRESS 0 ... 
KEY 2 WB 

~ 
• 

• • • • • DEY NNN 

DEY 8G8 
• • • 

DEY NNN 

: • 
RJB RJOORG 

--. D. A. ~ CHANNa9 f"'I' 

.--- CHQ Pm • • LSB 

I 

CHQORG 

- CHQ 
I A RST FIfE EN 

IN CHQ 
TRY 

--.. 
- F. CHAIN 

CCB 

....... F. CHAIN ,..--

CCB 
~, 

etc. 
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CHANNEL SCHEDULER 

(LOGICAL UNIT BLOCK) 

The Logical Unit Block (L~B) consists of one halfword entry 

for each logical unit number up to the total allocated at 

SYSGEN Time. A list called The Logical Unit Block Origin 

(LUBORG), fixed at SYSGEN Time, designates the origin of 

each concurrently running program. The LUBORG entries for 

Keys 1-7 is the address of an origin point in the LUB table. 

Each entry in the LUB table is the address of the Physical 

Unit Block (PUB) table to which eachLUB has been assigned. 



KEY 1 -

10-

KEY 2 -
10-

KEY 3 -
I--

KEY 4 -
10-

KEYS -
t--

KEY 6 -

~ 

KEY 7 -
I..-

CHANNEL SCHEDULER 
[LOGICAL UNIT BLOCK] 

ADDRESS OF PHYSICAL UNIT BLOCK 

DEVOOO 
.... ..... 

DEVOOI 
DEVOO2 
DEVOO3 
DEVOO4 
DEVOOS 
DEVOOO ~ 

i""'" 1 • I(EY 1 LUB DEVOOI 
~ 

KEY 2 LUB t-
DEVOO2 KEY 3 LUB DEVOO3 
DEVOOO KEY 4 LUB 

DEVOOI KEY S LUB 

DEVOOO KEY 6 LUB 
KEY 7 LUB DEVUUl 

DEVOO2 
DEVOOO 
DEVOOI 
DEVOO2 
DEVOOO 
DEVOOI 
DEVOO2 
DEVOO3 
DEVOO4 
DEVOOS 
DEVOO6 
DEVOO7 
DEVOOO 
DEVOOI 
DEVOOZ-

LOGICAL UNIT BLOCK 
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SYMBOLIC 
ORIGIN 
LIST 
(LUBOR) 
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CHANNEL SCHEDULER 

(PHYSICAL UNIT PLOCK) 

The Physjoal Unit Table (PUB) consists of one 16-byte for each 

physiclJI device defined at SYSGEN TillIe. The designated origin 

of each cham1el group is kept in a list called the Physical Unit 

Block Origin List (PUBORG) which is fixed at SYSGEN Time. Each 

halfword entry in the PUBORG List is the address of a channel 

oriein tp +:.hB PUB tal)]~. 
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CHANNEL SCHEDULER 
[PHYSICAL UNIT BLOCK] 
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r 
PUBORG I 

CHANNEL 0 I 

ORIGIN 
_...J 

CHANNEL 1 ---
ORIGIN 

• 

CHANNEL 6 ----, 
ORIGIN I 

PUB 

DEVICE ADDRESS 

CHANNEL QUEUE POINTER 

PUB 

CHUN =000 PUB ENTRIES 
001 FOR CHANNEL 
002 0 

CUU 

CHUN =100 PUB ENTRIES 
101 FOR CHANNEL 
102 1 

CUU 

• 
600 PUB ENTRIES 
601 FOR CHANNEL 
602 6 

CUU 

AL TERNATE DEVICE ADDRESS 
CHANNEL 

o 
CONTROL PSW 

FLAGS KEY 
DEVICE 

0: 

DEVICE 
LINE STATUS BLOCK ADDRESS TYPE 

OLD OLD C/SP 
PSW KEY LOG. UNIT # 

• 
• 
• 

C/SP LOG HOST LOG 
UNIT NO. UNIT NO. 

CHANNEL 
N 

DEVICE 
N 
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CHANNEL SCHEDJLER 

(CHANNEL QUEUE TABLE) 

The Channel Queue Table (CHQ) is used to chain all I/O requests 

awaiting execution for an~one device. The requests are queued 

in the order requested. The size of the CHQ table is deteITIlined 

at SYSGEN Time and should be large enough to contain all current 

I/O requests plus sr~("~ fo:!'" ~11 n,=".T requ8sts.. The r.Hq e:nt.r:i Aq ~T'p. 

pointed to by bytes 4 and 5 of the PUB. Any free entries in the 

CHQ are also chained and are pointed to by the Channel Queue Origin 

(CHQORCi) • 



TMS 
[CHANNEL GlUEUE TABLE] 

CHQ ORG 

FIRST FREE ENTRY 
IN CHQ 

ADDRESS OF 

NEXT ENTRY 
IN CHAIN 

PSW 

4 KEY 

CHQ 

SWL ADDRESS 

OR PLACE - TO -
GO ADDRESS 

COMMAND CONTROL 
BLOCK (CCB) ADDRESS 
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Functions: 

TERMINAL M;~AGEMENT SUPERVISOR 

(Dynamic Allocator) 

1. Allocation and release of main storage space. 

2. Initial loading of programs. 

3. Switch list initialization. 

Free Memory Pool (FMP) - points to those areas which are not 

assigned to a p~ogram. 

Used Memory Pool (UMP) - points to those a~eas which are assigned 

to programs. Each' program assigned a 

32-byte area. 



DYNAMIC ALLOCATOR 

FMP 

D D 
LENGTH OF AREA IN 
NUMBER OF BYTES 

4 
GO OR FF ADDRESS OF NEXT 
IF LAST FREE AREA 
IN CHAIN 
8 D OR FF ADDRESS OF 
IF FIRST PREVIOUS FREE AREA IN CHAIN 

8 

START ADDRESS OF AREA 
B B ALLOCATED TO PROGRAM 

MAIN TASK 

LENGTH OF AREA 
4 B 0 ALLOCATED TO 

PROGRAM MAIN TASK 

START ADDRESS OF 
8 B 8 AREA ALLOCATED TO 

PROGRAM REQUEST 1 

LENGTH OF AREA 

C B B ALLOCATED TO 
PROGRAM REQUEST 1 

• CONTINUES FOR EACH REQUEST UNTIL 
THE 32-BYTE AREA IS FULL. 
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Functions: 

TERMINAL MANAGEMENT SUPERVISOR 

(Dispatcher) 

1. Switch list control and updating. 

2. Asynchronous switching (attach macro). 

3. Contingency switching (STXIT) macro). 

4. Priority scheduling and time-slicing. 
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DISPATCHER 

SWITCH LIST 

SWL 
PROGRAM PROGRAM PROGRAM PSW 
CONTROL FLAGS KEY CONTROL FLAG KEY 

4 6 6 UNSOLICITED OPERATOR 
COMMUNICATION OCB ADDRESS 

8 ACTIVE MUL TIPLE WAIT 
TASK POINTER MCB ADDRESS 

C TASK CONTROL MAIN TASK 
FLAGS SAVE AREA ADDRESS 

19 TASK CONTROL SUB-TASK 
FLAGS SAVE AREA ADDRESS 

1 4 TASK CONTROL CONTINGENCY 
FLAGS SAVE AREA ADDRESS 

1 8 MAIN TASK ATTACH MACRO ACTIVITY 
MWAIT OPTION QUEUE PARAMETER LIST ADDRESS 

1 C SUB-TASK CONTING ENCY 
MWAIT OPTION ENTRY ADDRESS 
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TERMINAL MANAGE~~ SUPERVISOR 

(Termination and Error Handling) 

Termination Functions: 

1. Set the switch list entry to initial condition and release 

memory allocated to the terminated program. 

2. Initiate termination message to the host, including memory 

dump if the program was terminated due to an error and a 

dump option was requested. 

3. Dequeue all pending 1/0 and timer requests for the terminated 

program. 

Error Handling Functions: 

.1. Identification of error. 

2. Compilation of error statistics. 

3. Initiation of I/O request to send error statistics and operator 

error messages to the host or some device chosen at system 

generation time for this purpose. 

4. Logging of error conditions to be used by F. E. Diagnostic 

Routines when loaded into memory. 
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TERMINATION AND GENERAL 
ERROR HANDLING 

TERMINATION 

MOVE PROGRAM KEY 
TO PSW KEY .IN 
SWL 

• RELEASE MEMORY 
FOR THE TERMINATED 
PROGRAM 

• TIMER REQUEST QUEUE 
DEQUEUE TIMER 
REQUESTS TIME OF DAY 

TIMER CONTROL BLOCK 
ADDRESS 

",' 

SEND TERMINATION 
MESSAGE TO HOST Iti PUB. ADDRESS 

rft~bJ~E~2 
FORWARD BACKWARD 
QUEUE QUEUE 

GENERAL ERROR 
HANDLING 

IDENTI FY TH E ERROR 
COMPILE ERROR STATISTICS 
LOG ERRORS 
TRANSMIT ERROR STATISTICS TO HOST 
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MACRO CALL SEQUENCE 

Execution of a Supervisor Call (SVC) instruction with a macro reference 

in the operand field results in a SVC interrupt. The SVC Table is used 

as a jump table to the processing routine for processing. 
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TERMINAL MANAGEMENT SUPERVISOR 

PROGRAM INSTRUCTION 

SVC MACRO NUMBER 
OR 

MACRO CALL 

~ 

SVC PROCESSING 
ROUTINE 

INTERRUPT 

" 

SVC TABLE 

FIXED MEMORY 

SVC PSW 

.. , 
PROCESSING 

ROUTINE 
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TEH!v1INAL HANAG~MENT SUFEEVISOR 

(Superv:U:;or and I/O Haeros) 

Macros: 

CCB (Cow~and Control Block) - The basic information link between the 
probl~m program and the 6xccuti ve ~iut-ervisor. 

EXCP (Execute Channel Frogramt - The means of performing I/O operations. 

WAIT - Issued whenever the program requires that -an I/O request be com­
pleted before the execution of the problem program continues. 

ASSGN (Assi.gn) - Used for dynami.c assignment of symbolic or logical I/O 
references to physical hardware addresses. 

OCB (Operator Communications Control Block) - The basic information link 
between the problem program and the supervisor for sending a message 
to the console operator. 

WTO (Write to Operator) - Used to send a message to the host console 
operator. (ASCII or field data). 

WTOR (Write to Operator with Reply) - Same as WTO, now requesting a reply. 

MEHORY - Used to request additional :nemory or to release used memory. 
(2K bytes). 

MCB (Multiple' Control Block) - The information link between the problem 
program and supervisor for the purpose of posting traffic bits for 
multiple activities or requests. 

SETMCB (Set Multiple Control Block) - The means of requesting or changing 
th·3 -status of the Multiple \vai t facility. 

MWAIT (Multiple Wait) - The means of setting a program in a wait condition 
until the first compl~tion posting of any combination of events. 

ATTACH - Used in a main program to initiate (attach) an asynchronous 
subtask and to establish the order of priority between the main 
and subtask. 

ACTQ (Activlty Queue) - Is referenced by the ATTACH macro and ~ay be used 
to build a queue in which each entry is a separate ACTQ macro. 

DETACH - Used by a ~ain program to terminate all subtask activities and 
activity queue. 

DEACT and REACT (Deactivate and Reactivate) - Used to deactiv~te and again 
reactivate a subtask from a main program. 

STXIT (Set, Exi t) - Establishes Ij.r.Jcage from the supervisor to a contingency 
routine for the purpose of processine: abnormal r/o conditions,. 
program checks, and interval timer interrupts .. 
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TERMINAL MANAGEMENT SUPERVISOR 

[SU~ERVISOR AND 110 MACROS] 

[NAM~ OCWf4AME ~ CCB ~YS~XX ~ IOA;tlAME, LENGTH) ,~PPNDGf4AM~, 
DVC=WNNN ,FCB AME 

IlENSE~AMID ' []RRCV=VEl] , ~TATUS=REG~ 
[!4AMU EXCP ~CB-NAM~ 

~AM(] WAIT @CB-NAM~ 

~AM~ ASSGN DVC=NNN,OPT=X'CUU' 

NAME OCB MSGo(NAME,LENGTH ~ OOEPL YO(NAMbLENGTH] , 
APPNDG=WAM 

[]AM~ WTO @CB NAM~ 

~AMEJ WTOR []CB NAM~ 

(!jAMEJ MEMORY rnETJ @Z~ , I!DDRES~ 
RELS ' 

NAME MCB NOTUSED 

[]AM(] SETMCB !MCB-NAME] , []WAIT Ot!] 

[jAM(] MWAIT n.CB-NAM~ , X'ii' 

~AM~ ATTACH Q,ACTQNAME,PRIORITY 

NAME ACTQ SUBTASK,SAVE-AREA, (fRIORITy) , [!EXT ACTID 

NAME DETACH NOT USED 

~AM~ DEACT and REACT NOT USED 

[NAM() STXIT rm.,PC,IT, [ENTRY! , ..sAVE-AREAl , 
C=OCB-NAMIl 
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(Supervisor Bad I/O .N:J(!rOd, c0nt.'d.). 

CJ~NCFL - Used to abnormally t.ermj.nate E problem \Ali thout generating Ii 

dump. 

EXIT - Used to terninate either a main program, a subtask, or a 
contingency ro~tine. 

TCB (Timer Con1..rol Block) - Information link beV .. lceD the problem 
program and the supervisor, for passing the number of timer 
intervals required before an_interrupt to the supervisor. 

SETIIvIE (Set Interval Timer) - Used to set the interval tizner to the 
value that is specified in the operand. 

DQTIMR (D?ClFI::'1..~e I!'.tprva,l Timer Reouest) - Used to '!"emove or dequeue a 
previously issued sETn,iE nia~ro. 

GETIME - Used to obtain the current time of day at any time during the 
program execution. 

GETDAT - To move the date to a two-word area set up by the problem 
program. 

PUT COM -- Used to store information :i.n the conJIlunication region. 

GETCOM - Causes the seven-word (23 byte) communication region to be moved 
to save area set up by the problem program. 

OPEN - Open a communication line 01' data file.' 

CLOSE - Close a communication line or data file. 

LCB (Load Control Block) - The basic information line between the user 
program and the executive supervisor. 

LOAD - Returns control to the calling sequence following a SVC instruction. 

FETCH - Giver control to the program which was loaded. Both LOAD and FETCH 
macros are used to load user programs from the host mass storage. 

CCW - Used to generate an 8-byte Channel Command Word. 

DUMP - Dump memo~y assigned to user and cancel. 

CDUMP Dump all C/SP memory and return. 

PDUMP - Partial dump. 
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TERMINAL MANAGEMENT SUPERVISOR 

[SUPERVISOR AND 110 MACROS] 

~AM~ CANCEL NOT USED 

[NA~~ EXIT NOT USED 

NAME TCB INTERVAL NUMBER 

~AM~ SETIME [!CB-NAMID ' [AVE ARE~ 
~AM~ DQTIME I1AVE ARE~ 
~AM[] GETIME NOT USED 

[NAM~ GETDAT [iVMBOLIC ADDRESS-OF DATE SAVE ARE~ 

[NAM~ PUT COM ~VMBOLIC INFORMATION ADDRESj] 

[NAM~ GETCOM [1VMBOLIC ADDRESS OF SAVE ARE~ 
[NAME] OPEN or CLOSE ~CB-NAM[J 

BLOCKNAME LCB PROG=NAME, [OAD=NAMID ' [1XEC~ 

[NAM~ LOAD or FETCH ~CB-NAM~ 
[NAMi] CCW COMMAND, [[ATA-ADDRE~ , [£LAG~ , @OUN!] 

[NAM!J DUMP or CDUMP NOT USED 

[NAM~ PDUMP [1TARTING ADDRE~ , [INDING ADORES] 
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TERMINAL MANAGE:MENT SUPF';P,VISOH 

(System Generation) 

NUP=N Number of user priorities. Range is 1 or 2. Default is zero. 

NPP=N Number of probelm programs allowed to run in addition to MCP. 
Default is zero.· 

ITWR=N Interval Timer word replacement vall1:e. This is the maximum number 
of milliseconds between which timesinterrJpts can occur. Default 
is zero. 

TRQSIZ=N The number of entries in the timer request queue. Default is zerO. 

TIMER=(OPTION) 

RDF=(OPTION) 

CNTGCY=( OPTION) 

APPNDG=(OPTION) 

DATE=(OPTION) 

D"JHP=(OPTION) 

Allows the use of the timer feature. Option is ei.ther YES 
or NO. Default is !~O. 

Allows for the recoverable delay flop feature. Option is 
either YES or NO. Default is NO. 

Allows the ,attachment of contingency routines. Option is 
either YES or NO. Default is YES. 

Allows the use of appendage routines in the problem programs. 
Option is either YES or NO. Default is NO. 

Allows the use of the GETDAT macro. Option is either YES o~ 
NO. Dcfc.'J.lt is NO. 

Allows for the automatic jump support. Option is either r~S 
or NO. Default is NO. 

LUBS=(Nl,N2, ••• NI) The number of LUES to be assigned to the MCP and each 
program. Default is zero. 

PUBS=N The total number of PUBS to be generated. 'N' is the number of devices 
to be connected to the system. Default is zero. 

CHANLS=(A¢,Al, ••• A6) The types of channels connected to the system. 

TSLICE=N The time slice (in milliseconds) used for program switching. 
Default is zero. 

MEMSIZ=N The total size of memory. Default is 32K. 

CHANRQ=N The total number of entries in the Channel Request Queue. Maximum 
is 255 and default is zero. 

FXDMlt~H= ( A¢ , Al, ••• AI ) The amount of fixed meaory allocated to the MCP and 
each problem program. 

DYNMEY;;;( OPTION) 

L1 S'1'= ( OPTION) 

f; 

Allo\.Js for dyr..amic memory allocation. 
or NO. Default is NO. 

Option is either Y8S 

Allo\tJs the user to turn the assembler print' feature on or off. 
Option is ei t.her ON or OFF. Default is '0NI. 

SYSDVC=(A¢,Al, •.. AB) Request support for syntcm devices. 
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TERMINAL IVIANAGEMENT SUPERVISOR 
[SYSGEN MACRO] 

NAME OP CODE OPERAND 

SYSGEN ~UP =~ ~PP =NJ [JTWR =NJ 

[TRQSIZ =NJ~IMER =<OPTION~ 
[RDF =<OPTION~ [CNTGY =<OPTION] 

[APPNDG = <OPTION>] ~ATE = <OPTION2:j 

[J1UMP =<OPTION~ Q,UBS =(N8,Nl. .. NOl 

[PUBS =~ Q:HANLS =(A9,Al, ... A!2] 

[TSLICE =~ ~EMSIZ = NJ [fHANRQ =~ 
[!XDMEM =(A8,Al. .. ,AIU GPVNMEM = <OPTION~ 
[LIST =<OPTION~ [SYSDVC ={Aa~Al, ... A~ 
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TERMINAL ~~AGEM&~T SUPERVISOR 
(GEL~ERAL FLOW) 

The Terminal Management Supervisor (TMS) receives control 
after initial load of the operating system. The TMS 
dispatcher determines if there are problem programs to 
be loaded. When all programs have been loaded into C/SP 
Memory, the dispatcher determines if there are any 
programs queued for execution and passes control to 
that program. If there are no programs queued for execution, 
the dispatcher enables all interrupts and enters a wait 
mode. The occurance of an interrupt causes control to be 
passed to the routine to handle that class of interrupt. 
The interrupt processing routine uses the subroutine 
'GENERAL ENTRY' to save the registers, etc., in the 
programs save area. When the processing of the interrupt 
is complete, the 'GENERAL EXIT' subroutine is used to 
restore the registers. Control is returned to the 
program or to TMS dispatcher. 
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TERIVIINAL MANAGEMENT SUPERVISOR 

CONTROL TO 
PROGRAM 

D.A. 

INTERRUPT 

~ 
IDLE 

INTERRUPT 
PROCESSING 

ROUTINE 

LOAD 
PROB. PROG. 

PMC 
I/O A 
I/O B 

SVC 
I.T. 

EITH ER TO TH E 
PROGRAM OR DISP 
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. SECTION IV 

TERMINAL MANAGEMENT CONTROL ROUTINE 
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SECTION IV INDEX - TERMINAL MANAGEMENT C01~TROL ROUTINE 

IV. - 2 GEl~ERAL FLOW 

- 4 FU1~CTI01~S 

- 6 INTERRUPT hANDLING 

- 8 FUNCTION PROCESSING 

-10 GPCGE1~ MACR-O 

-12 TABLE RELATIONSHIP 

-14 LINE STATUS BLOCK 

-16 LSBGE1~ MACRO 
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TERMINAL ~ffiNAGEMENT CONTROL ROUTINE 

(General Flow) 

There are two entry points to TMCR. The function entry via SVC execution 

and a GPCC interrupt. In either case, TMCR determines the CCR ownership 

and passes the information to that CCR. Functions which are common to 

all devices are executed by TMCR. 



IV-2 

TERMINAL MANAGEMENT CONTROL ROUTINE 
[GENERAL FLO\l\l) 

SVC LCT 
.--------....... 11- - - - - -.....--------, r'IIIII 

SUPERVISOR CCB 
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TERMINAL MANAGEMENT CONTROL ROUTINE (TMCR) 

Routines for controlling the communication terminals on the C/Sp divided 
into two general areas: 1. general handler and the individual, 2.communi­
cations control routines. TMCR is a series of routines performing 
functions which are common to all CCR's. (Example: dial and test mode, 
CIW pre-processing, interface with MCP and the supervisor). TIMCR main­
tains the CIW lists and receives control from the supervisor whenever 
a GPCC interrupt occurs. After initial processing of the interrupt, it 
is passed to the appropriate CCR. A master status block (MSB), one for 
each type of device, is maintained by TMCR and contains accounting 
information concerning each device. In normal operation of the 
communication device attached to the system, any MCP executes I/O requests 
in the form of 'SVC's. The supervisor passes control to the TIMCR which 
determines which CCR to activate. The CCR executes the desired I/O 
functions and returns status information. 

Hardware: Supports communications through a GPCC channel on the C/SP. 

Devices: 

Teletype/DCT 500 
DCT 1000/UNISCOPE 100 
DCT 2000 

RMS1 
Dialer 

Binary Synchronous 

Software: 1. Receives all function requests for the GPCC. 
a. Locates needed tahles. 
b. Validation. 
c. Passes its information to the appropriate CCR. 

2. Receives all GPCC interr~pts. 
a. Processes each CIW list. 
b. Routes each CIW to the appropriate CCR. 

3. Contains utility subroutines used by the CCR's to 
post status to the user CCB and to calculate block parity. 

4. Performs device-independent communications functions: 
a. OPEl~ - CLT's are reset from any previous condition 

and the line is marked open. 
b. DIAL - Controls the operation of an automatic dialer. 
c. TEST MODE ON - Provides a way to place a pair of CLT's 

into test mode for using the hardware 
back-to-back test. (lines must be closed) 

d. TEST MODE OFF - Resets the CLT to a norma1 state of operation. 
e. BEGIN TEST - Provides a way to perform three types of 

test on a line placed in test mode: 
1. CLT back-to~back on the line. 
2. Mode back-to-back. 
3. Continuous. 

f. END TEST - Stop the continuous test without taking the 
line out of test mode. 
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TERMINAL IVIANAGEIVIENT CONTROL 
ROUTINE lTMCRl 

1. FUNCTIONS COMMON TO ALL CCR's 

A. DIAL 

B. TEST MODE ON/OFF 

C. OPEN 

D. BEGIN TEST 

E. END TEST 

2. CIWLIST PRE-PROCESSING 

3. ROUTES FUNCTION CALLS TO HANDLERS (CCR's) . 

4. COMMON ENTRY FOR GPCC FUNCTIONS 

(MSB) MASTER STATUS BLOCK 

TOT AL MESSAG ES OUT TOTAL BAD OUT 

TOTAL MESSAGES IN TOTAL BAD IN 
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TERMINAL HANAGEMEWr CONTROL HOU'rINE (TMCR) 

INTERRUPTS 

GPCC interr·upts cause CIW's to be Stol'8d in four lists. Vlhen 'I'MCR 

receives control, it processes all outst.anding Clvl' fl in each list. 

The first CIW in the highest~priority list is selected and routed 

to the appropriate CCR for processing. When the CCR returns status, 

a new selection is made until all the lists are cleared. 
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TERMINAL MANAGEMENT CONTROL ROUTINE 
[INTERRUPTS] 

EXIT 

NO 

# INTERRUPT ENTRY 

LOCATE CIW 

LOCATE LSB 

CCR 

POST STATUS 

USER 
APPENDAGE 
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TERMINAL MANAGEMENT CONTROL ROUTINE (TMCR) 

FUNCTION PROCESSING 

When function is requested, TI~CR validates it before routing 

it to the appropriate CCR; 

1. Open is always accepted. 

2. Test functions are accepted only if the line is closed. 

3. All other functions are accepted if the line is open. 

4. If the line is down, it must be placed in Test mode 

before issuing any other function. 

5. To place half-duplex line in test mode, the mate must 

be closed or missing. 

6. For normal dialing-, the DIAL function must be issued 

to the line, not the dialer. 

7. To test the dialer, place it in test mode, then issue 

the DIAL function to the dialer. 

When a function request is rejected, TMCR posts status and returns 
to the user without passing the request to the CCR. 
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TERMINAL MANAGEMENT CONTROL ROUTINE 

[FUNCTION PROCESSING] 

PREPROCESS 
FUNCTION 
REQUEST 

CCR 

POST STATUS 

FUNCTION ENTRY 

EXIT 
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TEIJvITNAL lf~{AGEt{ENT CONTROL R.OUTI:~E 

(GPCC GENERATION) 

The GPCGEN macro is required for the generation of the TMCR and CCR's, 

allowing the user to initialize the GPCC tables to match his configurat~on. 

GPCA = N, GPCB = N: At least one of these pa.rameters are required, as the 

BOW's are generated from these parameters. GPCA 

A¢ = N, ••• A3 :::;: N: 

B¢ = N, ••• B3 = N: 

or GPCB refers to one or two GPCC's. tN' indicates 

the highest numbered multiplexer position on this 

GPCC. BCW's are generated from zero to this value 

(¢-63). 

Optional parameters to generate the CIW's and 

CIY List Control Words for the GPCC. A¢ ••• A3 

represent the CIW Lists ¢ ... 3 for GPCA. IN' is 

any number from ¢ - 64 specifying the number of 

words to be generated for a pIW List. 

Same as A¢ - A3, only for GPCB. 

DVCA + X'CUU',; DVCB = X ICUU I : At least one of these parameters are 

required and are used to load the GPCC registers 

1, 2, and 3. X ICUU I refers to the I/O Channel 

(C) and line number (UU) for the GPCC. 
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TERMINAL MANAGEMENT 

CONTROL ROUTINE 

[GPCC GENERATION) 

OP CODE 

GPCGEN 

OPERAND 

GPCA =N, GPCB =N 

~AO =N,Al =N, A2 =N,A3 =~ 

~B =N,Bl =N, B2 =N,B3 =~ , 

DVCA =x 'CUU',DVCB =x'CUU' 
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TERMINAL MANAGEMENT CONTROL ROUTINE 

(Line Status Block - Table Relationship) 

Each PUB (device description) has a pointer to the Line Status 

Block (LSB) for the line which the device is attached. The 

LSB contains line information required by TMCR and the CCR's. 



4 
-

----+ -

TMCR LINE STATUS BLOCK 
[TABLE RELATIONSHIP] 

LUBORG LUB o PUB 
KEY 1 LUB 

--... DEV 000 
ADDRESS F ... 

KEY~LUB ~ 
• · · 

DEV N N N 
DEV 000 

· • · 
DEV N N N 

· · · 

PUB PUB ORG 

D. A. ~ CHANNEL 0 ..... 

CHQ PTR. • • 
LSB 

I 
CHQ ORG 

FIRST FREE LSB ENTRY IN CHQ 
l+ TRANS. INFO. 

CHQ CCB ADDRESS 
F. CHAIN APPENDAGE ADDRESS 

CCB SCW ADDR. 
· · · .F F. CHAIN· 

CCB 

etc. 

IV-12 
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TERMINAL MANAGEMENT CONTROL ROUTINE 

(Line Status Block) 

The Line Status Block contains line information required 

by TIMCR and the CCRI s • There is an LSB generated for 

each line supported by a CCR. 

For a detailed description of the fields of the LSB 

reference the Technical Documents pertaining to each CCR. 
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TERMINAL MANAGEMENT CONTROL ROUTINE 

[LINE STATUS BLOCK] 

lSB 

TRANSMISSION 
INFORMATION 

4 CCB 
ADDRESS 

8 APPENDAGE 
ADDRESS 

C BCW DIALER 
ADDRESS PUB 

1 D I/O WAIT ClT 
SERVICE BIT ADDR. PUB 

1 4 OUTPUT 
PlACE-TO-GO 



IV- 15 TERMINliL i{.4NAGI~N!~NT COtfI'HOJ.; HOUTINE 
(L1NE STATUS BLOCK GENEHATTON) 

The LSBGEN rr.~cro gcn3rat~3 a ~ins S4~~t-..:S Dlock (LSD), which provid8::~ 8';';}' Lain 
line indcpent information required by the TMCR aLd cen. A LSl3GEN macro ~"ust 
be coded for each line to be supported by a CCR. 

LNTYP:.:;:(Option): 

DIAL=(Option): 

CNFG=( Option): 

LNSP=N: 

SPFTR=(Option): 

DVC=X ' CUU t : 

DVCASC=X t CUU t : 

GPCC:::(Op~ion): 

Specifi.es the number' of multiplexer positions in use for 
this line where the option is either F (two multiplexer 
positions) or H (one multiplexer position). Default is H. 

Specifies whether this line has an associated automatic 
dialer. Options are SW, TWX, NO. Default is NO (neither 
a dialer associated with the line nor a dialer LSB only). 

Specifies the configuration of this line. Options are SW 
(switched line), MTPM (multipojnt line with C/SP as master 
station), MTPT (multipoint line with C/SP as tributary 
station), PTP (point-to-point line). Default is PTP. 

Specifies the speed in bauds for asynchronous lines. 
'N' = 300, 150, 110. Default is 110. 

Special features on this line. Options are ASYNC (asynchronous 
UIOO/DCTI000), TTYMDE (TTY or DCT 500 in teletype mod~), 
CRC16 (dinary synchronous lines and VRC/CRC16 error checking 
is to be used), NO (no special featurea). Default is NO. 

Refers to the channe~ and multiplexer position of this line. 

Mandatory if there is a dialer CLT position. If DVC specifies 
th8 oi09.1er, 't,hA. DITCASC is associc.ted '..lith the r..on-dial pc~ition, 
and conversly. 

Mandatory if more than Olle GPee is available. Must correspond 
to the GPCA=NN parameter of the GPCGEN procedure. Default is 
GPCA. 

LSBTYP=(Option): Specifies the type of CLT. Option is DIAL or NORM. Default is 
NORM. 

MODE=(Option): Mode of circuit operation. Options are FD (full duplex), 
SO (simplex output); SI (simplex input), liD (half duplex). 
Default is HD. 

DCTARS=X'XXXX': Specifies the RID SID for an autorr~tic operation DCT 500 on a 
point to point line. X'XXXX' is the hexadecimal representation 
of .the ASCII RID SID characters. 
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TERMINAL MANAGEMENT CONTROL ROUTINE 

[LINE STATUS BLOCK GENERATION] 

OP COD.E 

LSBGEN 

OPERAND 

[LNTYP~OPTION>J GDIAL~OPTION>] 

[,CNFG=OPTION>] GLNSPD=Nj 

[,SPFTR =<OPTION I ,DVC =x'CUU~ 

DVCASC =x'cuU' [GPCC =<OPTION >] 

GLSBTYB =< OPTION >] G~ODE =<OPTION 8 
GDCTARS =x'xxxxj 



V-a 

SECTION V 

COMMUNICATIONS CONTROL ROUTI1'ffiS 



V-b 

S8CTION V INDEX - COM:vnJl~ICATIONS CONTROL ROUTINES 

v. - 2 GENERAL FLOW 

- 4 FUNCTIONS 

- 6 FUl'JCTI01~S 

- 8 STATUS 

10 MDWGEN MACRO 

- 12 . TELETYPE/DCT 500 FUNCTI01'JS 

- 14 U100/DCT 1 000 FUl~CTI01~S 

- 16 DCT 2000 FUNCTIONS 

- 18 1004/9000 FUNCTIONS 

- 20 BINARY SYi~CHR01~OUS COMMUl~ICATI01'JS FUl~CTIOl~S 
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COMMUNICATIONS CONTROL ROUTINES 

(GENERAL FLOW) 

There are two main entry points to each of the CCR's, function and 

interrupt entry. The function is passed to the CCR for processing 

as is the interrupt information. After processing, in either case, the 

CCR determines if there is status to be posted. If status is to be posted, 

an appropriate utility routine of TMCR gets control, else the CCR just 

exits. 
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COMMUNICATIONS CONTROL ROUTINES 

[GENERAL FLOW] 

INTERRUPT 
ENTRY 

PROCESS 
INTERRUPT 

FUNCTION 
ENTRY 

PROCESS 
FUNCTION 

UTILITY ROUTIN E 
OF TMCR 
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CGH~1UNICATIONS CONTROL ROUTINES (CCR) 

CCR's are designed to compensate for the pecularities of a given communi­
cation discipline. For dovices which have enough in common, a particular 
CCR may support more than 1 type of etrminal (XS-3 and ASCII code DCT's). 
All CCR's are re-entrant in that 1 CCR will snpport all like devices on 
the system. CCR's control tho BCW's and ND'Vl's for each line. BCW, MDW, 
and CIW's are initialized at sysgen time. Initiation and continutation 
of I/O is controlled by the CeRls-and status information returned via 
TMCR to the MCP (which issued the function). A Line Status Block (LSB) 
is established at sysgen time,for each line, by a sysgen procedure. 
The LSB contains certain accounting and line characteristic information. 
For devices which require a message parity check, the CCR generates block 
parity for output messages and checks block parity for input messages. 
Some character parity is generated and checked by the hardware. CCR's 
provide the capability for terminal operation communication with the 
systsm through the use of control messages. 

These control ~£ssages permit the terminal operator to inform the system 
of certain operating contipgencies that have developed. 

Functions performed by the CCR's and TMCR: 

Note: 

1 • 
2. 

. 3. 
I 
,+. 

5. 
6. 
7. 
8. 
9. 

certain types of terminals do not require the use of all these 
functions. AIl entry to t,he CCR's is via TMCR and return is 
via 'l'MGlt or t.he dispatcher. 

Open ~ line marked open. 
Input - allow data to be input on the line. 
Output - allow data to be output on the line • 
Close - terminate the iine. 
Halt - halt a current,operation in an orderly manner. 
Hang up - place the line 'on hook l • 

Dial - place the line 'off hook'~ 
Test Mode on/off - condition the line for back to back testing. 
Post - used after input or output functions and supplies buffers 

to the CCR to permit continuutivn of the message without 
interruption. 
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COMMUNICATIONS CONTROL ROUTINES [CCRl 

1. CONTROL BCW's AND MDW's 

2. RETURN STATUS TO USER PROGRAM 

3.· GENERATE BLOCK PARITY 

4. PROCESS INTERRUPTS 

5. FUNCTIONS 

A. OPEN 

B. INPUT 

C. OUTPUT 

D. CLOSE 

E~ HALT 

F. HANG UP 

G. DIAL 

H. TEST MODE ON/OFF 

I. POST 



v - 5 

COMMUNICATION CONTROL ROUTINES (CCR.) 

GENERAL 

1. Process fur1ctions requested by the MCP after they have been processed 

by TMCR. Process CIW1s and provide status information to MCP through 

TMCR. 

2. Use subroutines of TMCR and TMS. 

3. Operate in privileged mode with all interrupts locked out. 

4. Re-entrant. 

a. buffers may be large enough to contain an entire message or 

fragraments of a message, in which case a function may be issued 

to provide additional buffers. 

6. FUNCTIONS: 

a. IPTIN - initializing batch input or soliciting conversational input. 

b. OPTIN - initializing batch output or sending conversational output. 

c. IP'rCT - continuing batch input. 

d. R.:RPEA.T - Rolicit the ret.ransmissi.on of previous input for either 

conversational or batch input. 

e. OPTCT - continuing batch output. 

f. POST - to present additional buffers after transmission has started. 

g. HNGUP - disconnect a dialed line. 

h. HALT - to halt input operation normally. 

i. CLOSE - to discontinue use of a line. 



CCR 

[GENERALJ 

1. PRIVILEGE MODE 

2. RE-ENTRANT 

3. VARIABLE LENGTH I/O BUFFERS 

4. FUNCTIONS 

a. IPTIN 
b. OPTIN 

c. IPTCT 

d. REPEAT 

e. OPTCT 

f. POST 

g. HNGUP 

h. HALT 

i. CLOSE 
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STATUS: 

COMMUNICATTON CONTROL ROUTn~ES (eeR) 

GENERAL 

1. Function complete. 

2. End-or-Input file. 

3. Status check (detailed): 

a. Hardware errors 

b. Time out 

c. Parity/Format 'error 

d. No data 

e. End-of-Input image 

f. Software errors 

g. Loss of carrier 

h. Retry exceeded 

4. Supplementary status. 

a. Invalid. function 

b. Ready 

c. Wait 

d. Suspend current operation 

e. BEL 

£. Han,g-up request received 

g. Abort 

h. Terminate 

i. Halt-go-voice 

j. Toggle devices 

k. Who-are-you? 

i. 40K/vlABT in response 
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COMMUNICATION CONTROL ROUTINE (CCR) 

GENERAL 

MDWGEN - Generates all MDW's required for the user configuration with 
just o~e MDWGEN call. 

CBAMD\l = C, OPTION;:-, X'WW', X'SS', X'PP'): Specifies the MDW's for 
controlling a Binary Synchronous ASCII line. Option is YES 
or NO.. If YES, generate the MDW chain. Default is NO. X'WW' 
is the hexadecimal value of the 'wai t acknowledge character. 
Default is X'3B!. X'SS' specifies the hexadecimal value of 
the first character of the C/Sp selection address. X'PP' 
specifies the hexadecimal value of the first character of the 
C/SP Poll Address. Default is zero. 

CBEMDW = ( \ OPTION ). , X 'WW', X' SS', X 'PP' ) : Specifies the MOW's for con­
trolling a Binary Synchronous EBCDIC line. The same as C~AMDW 
except the default for X'WW' is X'6B'. 

CT}/lDW = « OPTION1> ,"" OPTION2 ).): MDW's for Teletype or DCT 500. 
Option 1 is YES or NO. Default is NO. MDW's to be generated. 
Option 2 is TLYMDW, DCTMDW, or BOTH. Default is BOTH • 

. 
CRMDW =" OPTION): MDW's for RMS-1 (1004/9000) line. Option is YES or 

NO. Default is NO. 

CDMDW = ,OPTION;: MDW's for DCT 2000 ASCII line. Option is YES or NO. 
Default is NO. 

CUSMDW = (OPTION): MD~'s for UlOO/DCT 1000 Synchronous ASCII line. 
Option is YES or NO. Default is NO. 

CUAMDW = <.. OPTION}: MDW' s for UlOO/DCT 1000 Asynchronous ASCII line. 
Option is YES or NO. Default is NO. 

CSMDW =, OPTIONi : MDW' s for Remote/Local C/SP line at the Remote C/Sp 
site. Option is YES or NO. Default is NO. 

CLMDW = <OPTION): MDW's for Remote/Local C/SP line at the Local C/Sp 
site. Option is YES or NO. Default is NO. 
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COMMUNICATIONS CONTROL ROUTINE 

MDWGEN MACRO 

LABEL OP CODE OPERAND 

NAME MDWGEN [ CBAMDW =( <OPTIO~> ,X'WW' ,X'SS' ,X'PP') ] 

C CBEMDW =«OPTION>,X'WW' ,X'SS' ,X'PP') ] 

G CTMDW =«OPTION> ,<OPTION 2>J 

[CRMDW =<OPTION~ ~ CDMDW = <OPTION>] 

~CUSMDW =<OPTION] [CUAMDW =<OPTION~ 

[ CSMDW = <OPTIONj [CLMDW = <OPTION>] 



'J - 11 

CCR 

TELETYPE AND OCT 500 

HARDWARE~ Teletype - must operate in ASCII code . 
. KSR 

ASR 
RO 

OCT 500 - Teletype mode~ Requires no selection sequence. 

Automatic mode: selection sequence used on all messages. 
a. Fast selection. 
b. Slow selection (status poll). 
c. Broadcast (status poll prohibited). 

One-way mode~ OCT 500 cannot transmit. 

All device types operate in the asynchronous mode usIng ASCII eight level 
(even parity). 

Four or two wire, private, or dialed lines may be used. 

Multi-point lines supported only for OCT 500 operating in the automatic 
mode or for one-way broadcast applications to Teletypes and OCT 500 in 
teletype mode. Line speeds supported~ 110, ISO, 300 Bands. 

Full duplex is not supported except for allowing thd terminal to interrupt 
transmission from the C/SP. 

SOFTWARE: CCR is designed to be compatible with the 1108 Teletype and 
D~T 500 symbionts. 

Sysgen - DTYGEN procedure applied at sysgen time. 

Error Processing: 

Non-Fatal errors - occur durin; message I/O. 
1. Parity errors. 
2. Input data overrun. 
3. Input buffer wrap around. 

Fatal errors - cause termination of I/O. 
1. Output buffer wraparound. 
2. Parity error on access of MOW or BCWQ 
3. Storage invalid address error. 
4. Data carrier lead has gone from aciive to inactive. 
5. CAW rejected. 
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CCR 
TELETYPE AND OCT 500 

INTERRUPT 
ENTRY 

CIWI 

CIW2 

CIW3 

PROCESS 
INTERRUPT 

DETERMINE 
MARK TO 
SPACE OR 
VICE VERSA 

DETERMINE 
BUFFER TOGGLE, 

NON-F.ATAl ERROR 

DETERMINE 
CIW4 WHICH TIMER 

FUNCTION 
ENTRY 

OPEN 

CLOSE 

POST 

INPUT 
OUTPUT 
I-HA~N~G~-U~P~' ...... PROC ESS 

HALT PROCESS 

TMCR 

TMCR 

DETERMINE 
IF ERROR 

GENERAL 
EXIT 

EXIT TO 
TMCR OR 
GENERAL 
EXIT 

EXIT TO 

TMCR OR 

EXIT ROUTINE 

TMCR 
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CCR 

UNISCOPE 100 AND DCT 1000 

Hardware~. Private dialed, multipoint with or without multiplexer) 
configurations are supported. 

Lines may be either synchronous or asynchronous transmission 
in ASCII code. Full or half duplex operation is provided. 

Software: Polling and Selection lists. 

Functions: 

Input. 
Output. 
Block Pa ri ty • 
Acknowledgements, Errors, and Retransmissions. 

IPTIN 

Hi\LT 

IPTCT 

REPEAT 

OPTIN 

OPTCT 

POST 

HNGUP 

CLOSE 

Sysgen Parameter - UCDGEN procedure. 

Error.Processing~ 

Non-fatal~ Parity. 
Polling Timer time outs. 
Input Buffer wraparound. 

Fa tal Errors ~ 

Output buffer wraparound. 
Parity error on access of MOW or BCW. 
Storage invalid address error. 
D1ta carrier head has gone from active to inactive. 
A spacing time-out has occurred (ASYNCH). 



CCR 
UNISCOPE 100 AND OCT 1000 

INTERRUPT 
ENTRY 

DETERMINE 
CIW FORMAT 

PROCESS 
INTERRUPT 

TMCR 

FUNCTION 
ENTRY 

DETERMINE 
FUNCTION 

IPTIN 

OPTIN 

REPEAT 

OPTCT 

IPTCT 

POST 

CLOSE 
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PROCESS 
FUNCTION 
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CCR 

DCT 2000 

Hardware: Point-to-point (Private) and dialed access lines using 
ASCII code. 

Software: 

All terminals to be supported are: 

DCT 2000 ASCII 
Read/Punch 
Punch/Check 
128 Print Positions 
Short Block 
Select Character 
Telephone Alert 
Error Detection 
Forms Control 
ASCII Print 
Unattended Answering Feature 

Functions: 'IPTIN - Solicit Initial Input 
OPTIN - Send Initial Output 
IPTCT - Send acknowledgement sequence and receive 

a new message in the accompanying buffer 
REPEAT - Send negative acknowledge 
OPTCT - Send text from buffer 
POST - Present additional buffers after the 

data transmission has started 
HAFIP - Hang up the dialed line 
HALT - Halt the input operation 
CLOSE - Mark the line closed 

Interface: Enter and exit via TMCR. Uses subroutines of the 
Supervisor for setting and dequeuing ~ystem timers 
and the issuance of all I/O commands. 
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HANG-UP 

TMCR 

, IPTIN 

OPTIN 

IPTCT 

OPTCT 

CLOSE 

POST 

REPEAT 

HALT 

PROCESS J 
FUNCTION -'" . .-._ ... , ..... ,.'-"'-.. ; 

EXIT ROUTIN E 
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CCR 

1004/9000 

Hardware: 1. Synchronous mode using odd parity and XS3 code 

(7 level including parity). 

2. Half or full duplex, however RMS1 configuration 

requires half-duplex environment, the full duplex 

mode is not used. 

3. Two line configurations used - switched point-to­

point, and non-switched point-to-point. 

Software: 1. Variable length I/O buffers maximum at 330 characters 

plus control characters. 

2. Message format of 2 categories: 

a. Control messages - dictate various commands. 

b. Data messages - data bei~ transmitted. 

sssss 
EL 1 • Both - yyyyo 

nnnnm OR 
ecce MC 

2. Functions for control - Probe, Output, Input. 

3. Maximum of 330 XS3 data characters for 

data messages. 
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CCR 

BINARY SYNCHRONOUS COMMUNICATIONS 

Hardware: Private (point-to-point), dialed access, centralized 

Multi-point Master, and centralized Multi-point Tributary 

lines are supported. 

These lines use either EBCDIC or ASCII code and transparent 

or non-transparent transmission method. 

Not supported - 'Conversational mode 

Intermediate Block check 

Leading graphics 

Software: 

Functions: 

Interface: 

Six-bit transcode 

IPTIN - Solicit Initial Input 
OPTIN - Send Initial Output 
IPTCT - Send Alternating Acknowledgement and Receive 

New Message in Accompanying buffer 
REPEAT ~ Send Negative Acknowledgement 
OPTCT Send Text from Buffer 
POST - Present Additional Buffers After Transmission 

Has Started 
HNGUP - Hang Up the Dial Line 
HALT - Halt Input Operation 
Close - Mark Line Closed 

Enter and exit via TMCR. Uses subroutines of the 
Supervisor for setting and de queuing system timers. 
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CCR 
BINARY SYNCHRONOUS COMMUNICATIONS 

DETERMINE 
elw FORMAT 

PROCESS 
INTERRUPT 

TMCR 

DETERMINE 
FUNCTION 

HANG-UP 

IPTIN 

OPTIN 

IPTCT 

" OPTCT 

CLOSE 

POST 

REPEAT 

HALT 

PROCESS 
FUNCTION 

'EXIT TO 
TMCR OR 

EXIT ROUT IN E 
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The HOP is Ij, C/SP resident program operating in superviscr mode (different 
protect ke!). It is a ldgh priority task, gaining control from the 
supervisor at. a 1evel as high or htgher than any user task, but at 
a lovrer level than t.he supervisory functiollS such as I/O queuing, inter­
rupt processing, timer.lllGnor,ement, etc. MOP is a terminal' driver pro­
gram v'hich rec'3ives input. from vB.rious terminals, routes the input from 
the terminals and accepts illGSSa{;6S from a host processor for tre.nsmission 
to remote terminals. NCP supportf~ capablli.ties 01" 1108 EXECS such as 
demand, batch, a:ad I"eal time. MCP handles message translation, editing, 
remote deviee acquire, sign-on procedures for demand and remote batch 
opera.tion and Job strC'~.!D.-,jcb control statement sequence checking. MCP 
is modular 111 design, AIJ..olT~ng "~ne user "(,0 genera"ve a progl'alll uUJ.J.t:.:C011i~lg 
a general. class of ter.alinals ccnsistent with the users needs. A means of 
dynamic buffering is used. to optimize the memory requirements for com­
munica"tion lines. The total package for dynamic buffering uses less than 
50 "lords of I:lc:nory plus three words of memory to describe each pool of 
buffers. 

Ser-vice to a cOlmnunication line is on a first in, first out basis except 
where more t.han one ser-v'ic e sequence is stacked on a line; then a priority 
Bcheme is used. In the case of .service required at the same (i.e., simul­
ta..l'l.eous int.er!""':.lpt request-f» a hardware priority is used. for processing 
interrupts. Me? then services the various lines in the order that inter­
rupts occur. 
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MESSAGE CONTROL PROGRAM [MCP]" 

1. ACCEPTS INPUT MESSAGES 

2. MESSAGE TRANSLATION 

3. EDITING 

4. REMOTE DEVICE ACQUIRE AND SIGN-ON PROCEDURES 

5. CONTROL BUFFER POOLS 

6. INITIATES POLLING 
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MESSAGE CONTROL PROGRAM 

(Terminal I/O Flow) 

The system Message Control Program (MCP) is the highest priority 

problem program in the C/SP. Control is passed to the MCP via 

appendage routines~ The MCP acquires or releases buffers, 

sets up the r/o packet with the proper function code and issues 

the I/O request by executing a SVC instruction. The Terminal 

Management Supervisor determines the call is for terminal I/O 

and control passed to Terminal Management Control Routine and 

the Communications Control Routine to handle the I/O. 
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TERMINAL MANAGEMENT CONTROL 
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MESSAGE CONTROL PROGRAM (HCP) 

INITIALIZATION 

A. Initializ3tio~1 component of MCP used.for a variety of initialization tasks. 

1. Assign all communica.::!i1.ons devices. 

2. Open all connnullication lines controlled by the MOP. 

3. IIlitialize the line control tables associated with the various 

communication lines. 

4. Initialize the service chain. 

5. Initialize lir~age from the supervisor to a dummy I/O control 

block to be posted on any interrupt belonging to the MCP. 

B. Terminal Sign-On. 

1. Non-switched lines initialized to reoeive/solicit a sign-on 

message from a remote terminal. 

2. Switched li~les initialized to receive/solicit when ring-in 

occurs. 

3. Input message received, sent to host for validation of site I.D. 

4. Valid I.D. indication received, accompanied by a line initializa­

tion function containing all tables and entries for line control. 

The Ij_ne is flagged :, initialized' and the station is flagged 

'sign-on l • Message 'UNIVAC 1108 EXEC 8 ,READY' sent to the station. 

Control 'given to the normal r/o routines to handle further trans­

mission. For multi-point lines the same procedure is followed for 

each station. Under a real time program all stations are considered 

si~1ed-on and no sign-on procedures are followed. 
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MESSAGE CONTROL PROGRAM (MCPJ 
[INITIALIZATIONJ 

ASSIGN ALL 
COMMUNICATION 

DEVICES 

OPEN LINES 
INITIALIZE 

LCT, etc. 

TERMINAL 
SIGN - ON 
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MESSAGE CONTROL PROGRAM (MCP) 

Continuous Input Routine (CIR) 

Issues an 'INPUT INITIAL' or 'INPUT CONTINUOUS' function through 

TMCR to the CCR routines and waits for the input image to complete. 

Upon completion status is posted at the CCR and appendage routine. 

Control given back to theCIR via the activity chain through the 

line activity dispatcher. CIR determines from the status bits if 

the image was transmitted correctly. If not, CIR issues a REPEAT 

function to the CCR. If good, CIR gets a host buffer and goes to 

INEDIT which edits and sends the image to the host. 

Continuous Output Routine (COR) 

.Initiates output to the remote site, analyzes line status, and 

continues posting line buffers as required for transmission to 

the remote site. COR is primarily concerned with batch output, 

however, may include demand or real-time modes. In the demand or 

real-time modes, control is given to CIR to check for input. If 

in the batch mode, the MCP notifies the host handler with a send­

next-record status that it is ready for the next image. Transmission 

to remote site continues until an EOT is received from the host. 

Control is then given to ·CIR to check for input. 
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MESSAGE CONTROL PROGRAM [MCPl 

[CIRl 
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MESSAGE CONTROL PROGRAM (MCP) 

EDITING 

1. Input Editing - the degree of input editing is controlled by 

the user through initialization parameters passed to the MCP 

by the host. Editing of characters is optional such that no 

editing is performed or editing of all special and control 

characters is performed such as the removal of CR/LF, LF, 

SOH, etc. If editing is used, the data is also translated 

from terminal code to a host code of either ASCII or 

Fieldata. When editing occurs only the data is transmitted to 

the host. Four additional data words are given as control 

information to the inter-computer communications routines. 
f 

The user has the option of writing his own program to mani-

pulate the data. The user routine receives control after 

the input data has been stored· in a buffer and is ready to 

send to the host. 

2. Output Edit - Purpose is to attach data from the host to an 

output line descriptor and initiate output to the remote site. 

Performs all special features for output transmission of 

messages such as editing special form control sequences (CR/LE', 

LF, ESC, etc.) in the output message formatting the message 

through the use of special control characters (SO, SI, EM, 

ETX, etc.) performing any necessary translation of data, 

acquiring line buffers, releasing host buffers, chaining 

line buffers, and compressing data for output. In certain 

cases output to a remote device is unique, as: RUS1, the output 

message is compressed, edited, translated and sent in 330 character 
blocks to the terminal. 
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MESSAGE CONTROL PROGRAM [MCPJ 

[EDITING] 

INPUT OUTPUT 

REMOVE SPECIAL 
CONTROL FORMS 
CHARACTERS CR/LF, etc. 

TRANSLATE INSERT 
TO CONTROL 
HOST CODE CHARACTERS 

STORE TRANSLATE, 
DATA IN GET/RELEASE 
BUFFER BUFFERS 

RETURN RETURN 
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MESSAGE CONTROL PROGRAM (MCP) 

Interrupt Append~ge Routines 

A. Host - Two routines associated \lith host I/O functions. 

1. Completion Interrupt Routine - Releases the host buffer 

after the data has been transw~tted to the host. 

2. FrOnt host interrupt - .H.outine gets control when the hos'c, 

buffer has fi.lled with datu from the host. Purpose is to 

compute a line control table address and chain the line 

control table ~n the service chain. After completion, 

another host buffer is acquired and posted to the host for 

the next output data. 

B. GPCC - One routine, two logical paths; one for input and one for 

output (data coming from the host). 

1 • In.put -, Checks to see i.l ~ Ll:l LW:3 htt~ Ub0H posted.. 
r 

If status has been posted by the CCR, the line control table 

is chained into the service chain. If no status posted, a 

line buffer is acquired from. the buffer pool and posted with 

the CCR after it has been chained into the line buffer chaine 

2. Output - Releases the line buffer (just transmitted) back to 

the buffer pool. If status posted by the CCR, the line control 

table is chained into the servi.ce chain. 
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IVIESSAGE CONTROL PROGRAM QVlCPJ 

[INTERRUPT APPENDAGE] 

. 0 INTERRUPT FROM HOST 

COMPUTE LCT ADDR., 
CHAIN LCT IN 
SERVICE CHAIN.z. 
ACQUIRE BUFFt.R 

INPUT 

NO 

ACQUIRE 
BUFFER FROM 
POOL & POST 

YES 

RELEASE 
HOST BUF. 

RELEASE 
BUFFER 
TO POOL 

CHAIN LCT 
INTO SERVICE 
CHAIN 
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. MESSAGE CONTROIJ PROGRAM (MCP) 

LINE ACTIVITY CHADJING 

Line Ji.~t,ivity Dispatcher (LAD) - Looks for th::'ng3 to do and dispatches 
accordingly t.o· the appropriatc~ processing point. 

Dispat.chine;for communication liiJ.8 ~c::':'vi(,c of ! /0 interrupts on 8 .f'j rst-in 
first-out. basis within ::4 given priority. Priority dispat.ching occurs vihe!1 
more than one da.t.a service seq'-3cnce is stacked for a given line.. Also 
provides dispatchil"lg based on a time-·out condition or as directed by an 

. activity comp18t.ion routine. Upon entry to LAD from an I/O service rou~~ino, 
the status of the line to be serviced is saved and the line js consider€u 
in the wait state. Llill then determines if th8r6is any service requests 
~- . - -,.! ~ -- (, .... y V"" 1 "'-' ntl)e""" +h'1n ?~c:; ; Tl t',L» ~J erI\ l· nd)· cates request l· s p~nd ,PtH.LU.J..J.LO \c...~. '-"-'-'-'''-' '- "".J.L ,;-, .~.- . ~ ~ .LO JI' 0 ._" - - v.' -

ing). If' IJ.on0 pendinG in the interrupt s6rvice chain, a wait is issued 
for the MCP t.hrough the supervisor on a dUrrlllY CCB which gets posted wlth 
a (}ompletion on any interrupt for the HCP. Control ret.urned to the MCP 
after an interrupt occurs and the supervisor dispatcher determines HCP 
currently has tho hif,hes.t priority on the Aystem. The service chain is 
established during interrupt processing so the a,ddress of the LCT des­
cribing tho interrapt8d device is stored in the start of the interrupt 
chain. LAD remOY03 the address from the start. O~;: the chain, places tho 
value in a general prupose register which e·3:r.ves as a base register in 
addressing a!1_y component of the LCT which describes the lin~) rsqllirinr, 
service. ..-~Jl interI'up-c COUJ1t is associat.ed vlith each device. If the count 
is Z6:r.O (or one for the priority chain) the link to t.he next LeT r8qu~:.J.·ing 
service is placed at t.h8 head of the chr"in. If th.e count is TvTO or lllore, 
the head of the chai!l is not changed. During this time interrupts are 
masked to prevent the interrupt appendage from restructuring the chain. 
Before exit from LAD, control parameters for the line are established in 

-various general purpose registers.' Transfer of control to an entry point 
of the appropriate processing rOl1tine. The return point may be alte~ed, 
upon occasion, by interrupt processing or other routines when special 
requirements for processing are encountered. 
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MESSAGE CONTROL PROGRAM [MCP] 

[LINE ACTIVITV CHAINING] 

CIR 

LINE ACTIVITY DISPATCHER 

SAVE STATUS 
DETERMINE IF ANY 
SERVICE REQUESTS 

ESTABLISH 
SERVICE CHAIN 

GET ADDRESS 
OF LCT FROM CHAIN 

ESTABLISH 
CONTROL 

PARAMETERS 

BRANCH TO THE 
APPROPRIATE PROCESSING 
ROUTINE 

COR 
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MESSAGE CONTROl, PHOGHAH (Hep) 

LINE ACTIVITY CHAINING 

Line Service Dispatchor Sequencer (lSDS) - 'rhe operating system has the ability 

to extend interrupt processing 'to a user program, allowing the user to 

create a diflpat.ching scheme through a chain which has been created by a 

user v.Titten interrupt appendage routine. Two constants are used to con-

by the MCP. The second is managed by the interrupt appendage routine and 

points to the final LCT in the chain. This allows quick li~'king at the 

end of the chain. when an :i,nterrupt occurs. Each time the interrupt appen­

dage routine is entered'the interrupt count for that LCT is increased by 

1. If the value is 2, the link is placed in the prj,ority chain •. If the 

. count is 3 or more no chain ma~ipulation takes place as only two levels 

of priority 8re maintained. This al10\1s for a dispatch for the same LC'r, 

once it has become the head of chain~ until it no longer has priority 

processing to be performed. 
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MESSAGE CONTROL PROGRAM [MCP] 

LINE ACTIVITV CHAINING 

POINTERS 

START OF LCT 2 
CHAIN 

LCT 1 

PRIORITY END OF 
CHAIN PRIORITY 

REGULAR 

------ LCT 1 

START OF 
CHAIN 

NON-

PRIORITY· LCT 1 

END OF 

CHAIN 

LCT 5 LCT 4 LCT 3 LCT 5 

INTERRUPT COUNT ~ 1 
255 

255 LCT 5 
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MESSAGE CONTROL PROGRAM (M::p) 

BUFFER MANAGEMENT 

Fixed Size Dynamic BUffering - A method to acquire and release buffers 

to/~rom a buffer pool. The advantage provides for a fixed time 

to acquire/release a buffer of given size~ The disadvantage is the 

rigidity of buffer size as compared to variable buffer size. May 

have variation by having pools of various buffer size. There is a 

Pool Descripter Block (PDB) for each size buffer in the system and 

are located sequentially. A Free Pool Pointer (pointer to the first 

free buffer in the pool) is the first word in the PDB. The first 

word of each buffer is a chain pointer to the next available buffer 

in the pool. The last buffer'in the pool is flagged with x'FF' in 

the fir.st byte of the buffer. A request for a buffer always causes 
I 

a buffer of at least 8 qytes larger to be given as the first word 

i~3 established as a buffer control word and the second is r-eserved 

as a link to the next buffer of a chain. A buffer is generally of 

fixed size for a given class of remote devices, therefore the buffer 

size should be optimized for the size of commonly requested buffers. 

Buffer Chaining - A system of chaining I/O buffers is required in order 

to minimize storage requirements, so that as buffers are transmit-

ted they may be released or acquired from the buffer pool as needed. 

A 'GET BUFFER' routine allocates the buffer requested. It builds word 1 

(Buffer Control Word) of the allocated buffer. The length value in 

the BCW is the length supplied in the 'GET BUFFER' calling parameter. 

The address in the BCW will point to byte 8 of the buffer. The second 

word is reserved as a forward chain address to the next buffer in the 

chain. 
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MESSAGE CONTROL PROGRAM [MCP] 

POOL DESCRIPTOR BLOCK [POBl 

BYTE, 

o 

4 

8 

o 

4 

8 

FPPTR 

POOL SIZE 

POOL STARTING ADDRESS 

LENGTH DATA ADDR. 

CHAIN ADDRESS -

BUFFER 
SIZE 

.... LENGTH DATA ACDR . ... 

0 0 

-..... 

-
LAST BUFFER 
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MESSAGE CONtROL fitOGIUu4 (j'iGP) 

B'UFFE~ ACQUISITION 

Allows for reading data from hODt at some optimum size, then editing and 

moving the output data to a ll1uuber of sm~llcr buffers chained together. 

The larger buffer returned to pogl and the smaller released as they are 

transmitted. On input buffers are acquired as they are needed. When 

enough data has been collected to warrant transmission to host a ningle 

large buffer is acquired aHd the data from the smaller is moved into the 

large buffer. The smallor buffer released as they are emptied. 

When~ a buffer becomes full during a read operation, a buffer s\-mp is 

undertaken t!lrough hardward control, an interrupt word is stored, interrupt 

processing eventually takes place and the HCP gets control at a loeical 

re-entry point of the read routines. The read routine determines no 

error has taken place, then places the 'Buffer Address' valve from the 

LOT in the second word of the buffer just. filled. The valve buffer addJ~css 

is then moved to 'Current Buffer AddreSS'. 

A rec;luest for another buffer is made and the address and length of the 

buffer in the form of a BOW is issued to the appropriate CCR. The data 

length is accumulated and compared to an optimum length (specified by the 

host at line initi~lization time) and if the optimum length is surpassed 

or an end of record interrupt is given, a large buffer is requested (at 

least 16 bytes larger than the", data record length) from the buffer pool. 

The 16 bytes are used as a temporary area for host handler status data, a 

chain to t.he next item to the host, and the LCT address. Fditing and 

translation of the input data is started, movillg data from the chained 

string of buffers to the larger buffer as it is edited. 
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IVIESSAGE CONTROL PROGRAM [MCP] 

[BUFFER ACQUISITION] 

HOST BUFFER 

HEADER 

... ------
DATA 

.. - ---I 
~----------~ I 

I 
I 
L 

LINE BUFFERS 

LENGTH ADDRESS 
CHAIN WORD, 

DATA 

DATA 
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MESSAGE CONTROL PROGRAM 

(LCT - Table Relationship) 

Information used during the operation of the terminals on the line 

is kept in the Line Control Table (LCT). The passing of information 

to/from the MCP is done with one of the general purpose registers 

pointing to the Command Control Block (CCB) which is the first 28 

bytes of the LCT. 



... ---,... 
~ 

~ 

io---

r-
etc. 

MESSAGE CONTROL PROGRAM 
[LCT-TABLE RELATIONSHIP] 

LUBORG 
KEY 1 LUB 

KEY 2 LUB 

• • • 

PUB 
D. A. 

CHQ PTR. 

CHQ 
F. CHAIN 

F. CHAIN 

LUB 
... DEV 00'0 ADDRESS OF PUB 
JIll'" 

~ 
• • • 

DEV NNN 
DEV 000 

• • • 
DEV NNN 

• • 
PUBORG 

r... --CHANNEL D 
~ 

• • LSB ~ LSB 
I ~.<O~~. TRAl'\m'5~ION 

CHO ORG 

FI RST FREE ENTRY 
IN CHO 

CCB 
~, 

~CCB 

CCB 

CCB ADDRESS 
APPENDAGE ADDR. 

BCW ADDR. 

• • • 
LeT 

STATUS 

LUN 
BCW BUF. 

APPENDAGE 

• • • 

I--



MESSAGE >JNTROL PROGRAM (MCP) 

TAm.ES 

Line Control Table (LCT) - A 140 qyte table containing parameters used 

in operating the permina1s on the line. The first 28 bytes are 

the Command Control Block (CCB). Reference the Technical Document 

for the Message Control Program to obtain the detailed description 

of the fields of the. LCT. 



o 
4 

8 

1 2 

1 6 

20 

24 

28 

32 

36 

40 

44 

48 

52 

56 

60 

64 

68 

72 

76 

8 0 

84 
88 

92 
96 

100 

104 

108 

11 2 

11 6 

120 

124 

128 

13 2 

136 

LINE CONTROL TABLE 

TRANSMISSION INFOHMATION 

I 
STATUS HALFWORD 

-- ..... - ."--"-"'" 

LOGICAL UNIT NUMRER RESIDUAL COUNT 
,-- ---- ... --_. - "-

BCW BUFFER ADDRESS 
--.---

CONT. OPTIONS APPENDAGE ROUTINE ADDRESS CCB 

DEVICE TYPE COMM. OPTIONS PHYSICAL UNIT NUMBER 

POLL LIST ADDRESS 
-

SELECTION LIST ADDRESS 

SERVICE CHAIN POINTER 

1/0 PLACE - TO -- GO ADDRESS 

RETURN ADDRESS 

TIMER IE flAG SYSTEM MESSAGE 

START INPUT BUFFER CHAIN 

ACTIVE INPUT BUFFER 
---- . -.- --- ----
POSTED INPUT BUFFER 

ERROR COUNT HOST FNCT APPENDAGE TRANSLATE 
--

LINE STATUS LINE HAGS INTERRUPT HOST STATUS 
- ----."._-------

INPUT CHARACTER COUNT HOST BUFFER SIZE 
1-- -.. - ... _------,- •. 

LGSF 1 ST A TION CONTROL ADDRESS 
.. -~.-- .. ""' .. "" ---- .-.-

HOST INPUT BUFFER ADDRESS "---------E----~- --------
INPUT CHARACTER COUNT DID STATIONFi 

.INPUT OPTION IN~_lJ .. T SO-l~,-------"-- LINE SP EEO------r-- O"lJTPUT OPTION 

HOST OUTPUT BUFFER ADDRESS 

HOST RESIDUAL COUNT HOST COUNT 
,- -

ST ART OUTPUT BUFFER CHAIN 

ACTIVE OUTPUT BUFFER 

DATA BUFFER 

INPUT SAVE AREA 
--'-"--~ 

SAVE AREA 

SAVE AREA 

SAVE AREA 

I LINE BlTFFERS~------' 
A._ .... _ 

SAVE AREA 
-

POLL LI 5T ADDRESS 

SELECTION LIST ADDRESS POINTER 

ENTRY SIZE ENTRY CNT RID 
.... 

SID DID FLAG 
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MESSAGE CONTROL PROGRAM (~p) 

TABLES 

Selection List Table - A one-entry poll list with the length field and 

Timer Control Block field absent. Used to pass the terminal address 

characters to the CCR to output data to the terminal. 
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SELECTION LIST 

SELECTION LIST FORMAT 

6 4 6 7 
1 

POINTER LENGTH Cl ADDRESSl J F 

~~ .4~ ~ NOT USED 
ADDR ESS FIELD 

~ (OPTIONAL) 2 BYTE L ENGTH OF LIST 

- 4 BYTE ADDRESS FIELD POINTING TO 10 FIELD TO BE SELECTED. 

G.: ADDRESS FIELD CONTROL BYTE. 

BIT o 7 

S LENGTH (7) 

SKIP BIT: MEANING PER CCR: 
OlOO/TTY /DCT 2000 DOES NOT APPLY 
OCT 1000 -S=O CONVERSATIONAL MOLD 

S=lBATCH MODE 

BSC/OCT 500 - S=OSEND HEADER 

S=1 DO NOT SEND HEADER 
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MESSAGE CONTROL PROGRAM (l-1CP) 

TABLES 

Poll List Table - 1Jsed to pass the terminal addresses to the CCR 

so it can solicit data from the terminals on the line. 

F: Flv.g By to 

ill±~ . 
. . [1 Contimution Flan' - It sct, restart r.o11. 

Time Dol~ Flag - ~t Bat and F Bct, rcsw.rt. 

poll aft(lr tj:.~o-ou-t, (TCB interval). 

oti vi ty Flag - If set and "F n set J pol1~g 

v.1.1l ba restnrted in:t":3diately notuithsw.nding 

tho cc)nditioll of ttT1t. This flng is set by the 

cen. \!hcn' r:n:,'" l·C:J;or .. :~ to poll is r3c.eivcd 

othorthan no tr~ri'ic. Th3 n A 11 fins is set 

by the }!CP 'When e.n outJ.'i"ilt ~ss3.ga i~ sent. 

pointer is rer{)~dtioccd to the fi=st of th9 

list. 



POLL LIST 

POLLING LIST 
-4 0 4 6 7 

TCB POINTER LENGTH C1 101 
I 

J 
~~ ~~ ~~ 10 FIEL 0 

.... 2 BYTE SUM OF 10 FIELDS 
(LESS F BYTE) 

.... 4 BYTE ADDRESS FIELD POINTER. 

- (OPTIONAL) - 4 BYTE TCB. TIME DELAY BETWEEN 
POLLING PASSES. 

FOR THE CURRENT CCR'S, THE ID FIELD TO A PPEAR AS FOLLOWS: 
C: CONTROL BYTE 

o 7 

S LENGTH (L) 

LENGTH OF THIS 10 (MAXIMUM OF 63). 

SKIP BIT (S): IF SET, SKIP THIS 10. 

VI-28 

IDn F 
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MESSAGE CONTROL PROGRAH (HCP) 

TABLES 

Station Control Tab10 - Used to control :individual terminals on a 

line It If the line is point~~to-point. the first word is not 

uSed, and the entry is contained in the LCT. If the line is 

multi-point, a bui'for is acquired and the table placed in it. 

Number of term.inals - on the net\.Jork. 

Fla.gs - bits to indicate the condition of the terminal. 

Address - the characters that address the terminal. 



o 
4 

VI-jO 

STATION CONTROL TABLE 

NOT USED NUMBER OF TERMINALS 

B FLAGS FLAGS ADDRESS ADDRESS 
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MESSAGE CONTROL PROGRAM 

(BLOCK OVERVIEW) 

Control is passed to the system MCP via appendage routines with a 

pointer to the Line Control Table for that line. The LCT's are chained 

in a service request chain on a first-in, first-out, basis. The line 

activity despatcher module of the MCP determines if the service is 

"for input or output and passes control to either the continuous input 
.. 

or continuous output 'routines. If any editing needs to be done, the 

respective editor is given control. The function to be performed is 

determined, the parameter passing packets are set up and a SVC in-

struction is executed for that function. 
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IVIESSAGE CONTROL PROGRAM 

[BLOCK OVERVIE\N] 

HOST INTERRUPT 
VIA APPENDAGE 

IF COMPLETION 
RELEASE HOST 
BUFFER 

IF 
NOT 

IN ~ 

EDIT 
~ 

SVC • TMS 

• 
• 
• 

... ... 
C 
I 
R 

CHAIN LCT 
IN SERVICE 

CHAIN 

" LAD 

" C 
0 
R 

GPCCINTERRUPT 
VIA APPENDAGE 

I F OUTPUT COMP. 
INTERRUPT RELEASE 
BU FFER TO POOL 

IF 
NOT 

~ .... 

..... OUT ... 
EDIT 

SVC 

+ 
TMS I 

TMCR I 

CCR 1 
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MESS.AGE CONTHOL PROGH,M1 (HCP) 

l'he MOP macro is callod. at system l"unerntion time. It f.ots all gJ oba1 
sytnbolC:i to eener(tt.e tho non-tel'm:i nfll dependent. code and sets porameters 
for referenco by the MCP routines. 

HOSBUF ::: N: The numbul' of bytes,the MCP buffers will contain for lCA 
data tranni'ers. SizGS are adjuBted to a muli.iple of 12. 
Default., HOSBUF' ::: 160. 

CSPNO ::: N: rr'he logical C/SP number. Zero is the onsito number. Default 
is Z0 ... o. 

LCTAB ::: N: The maximulU number of lines the MCP is to fmpport. Used to 
alloc:ate memory space for a tll ble. Defaul t, LCTAH :- 8. 

HCODE =< OPTION>: The character code supported as Host computer podes, 
ASCII, FD, or BOTH. Default is BOTH. 

ITIMER =<OPTION>: Indicates whether the Mep gross timer is to be used 
to detect errors. Option is YES or NO. If YES, 
the supervisor timer feature must alElo be selected. 
Default is YRS. 
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MESSAGE CONTROL PROGRAM [IVICP] 

[GENERATION] 

LABEL or CODE 

MCPGEN 

OPERAND 

[HOSBUF =~ CCSPNO =NJ 

CLCTAB =NJ lHCODE =<OPTION~ 

~ITIMER =N <OPTION>] 
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MESSAGE CONTROL PROGRM4 (MCP) 

(BUFFER GENERATION) 

Used to 'generate the buffer pools used by MCP to handle I/O. A maxjmum 
of 10 separate buffer pools may be generated •. ,-

P1: Specifies the buffer size in bytes of the pool of smallest buffers. 
P2: Specifies the number of buffers in the pool. 

These parameters are used in pairs. The odd numbered parameter indicating 
the size of tho buffer and the next even numbered parameter indicating 
thG n~bc~ vf buffe13 in the ~001. 

The buffer size must be a multiple of 4 • 
.. 

A pool should also be specified for Host buffers. The buffer size s~ould 
be 8 bytes greater t.han the HOSBUF specification in the MCPGEN macro, 
a~lowing for the larger header of the Host buffers. 
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IVIESSAGE CONTROL PROGRAM [MCP] 

[BUFFER GENERATION] 

LABEL OP CODE 

BUFGEN 

OPERAND 

PI, P2, ... ,P20 
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l-mSSAGE CONTROL PRoen.AM (l-lCP) 

(LINE. CONTROL TABLE GENERAT~.ON) 

The LCT macro builds a line control table contain:i.ne the necessary 
information to control a line for the initial input to the MCP and 
also sets global symbols ur3ed to generate the' MCP terminal dependent 
code. The LCT macro is called once for each line the HCP is to control. 

DEVC = X'CUU' : 

DEviliE =<.. ul<tION.> : 

LSPD == N: 

DUBSIZ = N: 

SWNT =<OPTION >: 

The physical channel and the CLT position 
of the line. 

l'he type or termlnal to be on that line where 
option is: 

TTYA - Teletype 
TTY5 - Teletype or DCTSOO in teletype mode. 
DCT5 - DCr'SOO in semi-automatic mode. 
U100 - U100/nCT1000. 
DCT1 - U100/nCT1000, column binary capability. 
RMS1 - 1004/9000 with a RMS1 program. 
DT2A - DCT2000 with ASCII code. 
BSCA - BSC with ASCII code •. 
BSCE - BSC with EBCDIC code. ' 

The line speed in BAUDS, i.e. bits per second. 
N may equal 110, 150, 300, 600, 1200, 1800, 
2000, 2400, 4800, or 9600. 

Defaults: 
Teletype - 110 
DCT500 - 300 
U100/DCT1000 - 2000 
DCT2000 - 2000 
RMS1 "':.2000 

The size of the data portion of the buffers used 
in terminal I/O operations. 'N' must be a multiple 
of 4. Defaults: 

Line Speed 
110-~1800 

·2000-4800 
9600 

H 
20 
44 
80 

Switch line. Option either YES or NO. Default 
is lES. 
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IVIESSAGE CONTROL PROGRAIVI [IVICP] 

[LINE CONTROL TABLE GENERATION] 

LABEL OP CODE 

LeT 

OPERAND 

DEVC =X'CUU', 

DEVICE =< OPTION> 

GLSPD =NJ ~BUFSIZ '=NJ 

GSWNT = < OPTION> ] 
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SECTION VII 

SYMBIONT CONTROL PROGRAM 



SECTION VII INDEX - SYMBIONT CONTROL PROGRAM 

VII. - 2 DEVICES SUPPORTED 

- 4 CONTROL STATEM&~TS 

- 6 TABLES 

- 8 CARD READER F.UU~DLING G&~ERAL FLOW 

VII-b 

- 10 SCP Ii'lPUT C01~TROL ROUTINE GEdERAL FLOW 

- 12 PRI~TER lliU'lDLING GENERAL FLOW 

- 14 PUNCH H.A1~DLING GENERAL FLOW 

- 16 SCP - HOST INTERF~CE 



VII-1 

SYMBIONT CONTROL PROGRAM 

The SCP is a complex of resident C/SP routines which provjde an 

interface between the C/SP - 11¢¢ configuration and any 

supported on-·si te I/O device,; 

The main function of the SCP is to reduce overhead from the 

11¢¢ by assuming the functions of data collection and distributjon. 

Provides a standard interface between the 11¢¢ and the I/O dev.ices 

connected to the C/SP eliminating the need for th(-) number of 

peripheral control routines on the 11¢¢ and the overhead assocJuted 

with the gathering and distribution of data. 
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SYMBIONT CONTROL PROGRAIVI 

DEVICES SUPPORTED 

8716 CARD READER 

8604 CARD PUNCH 

0786 PRINTER 

0920 PAPER TAPE DEVICE 
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CONTROL STATEMENTS 

(SCp RECOGNIZED) 

Various control statements are recognized by SCP 

and are processed dependent on the statement. The 

FILE, REPL, and SNAP require immediate attention 

of the Host and are transferred on an image basis. 

All other images are blocked in SDF Format and 

transferred to the Host. 



CONTROL STATEMENTS 
[SCP RECOGNIZED] 

@ RUN 

@ FIN 

@ DATA 

@ REPL 

@ ELT 

@ COR 

@ FILE 

@ SNAP 

@ END 

@ COL 

@ ENDCL 

VII-4 



"\11:1-5 

PERIPHERAL CONTROL TABLE (PCT) 

Each jevice assigned to the C/SP has a peripheral control 

table where device status and code links are maintai.ned. 

The PCT of each device is probed periodically to determine 

if the device needs to be activated. If so, control 

is passed to a routine which assigns, reserves and ups 

the device. Then control is passed to the routine to 

handle the input or output depending on the device. 

DEVICE CONT"ROL TABLE (nCT) 



PERIPHERAL CONTROL TABLE 

o 
.4 

8 

C 
1 0 
1 4 
1 8 
1 C 
2 0 
2 4 
2 8 
2 C 

3 0 

eCB 
PORTION 0 

4 

8 
C 

10 
FILE 
CONTROL 
(COMMON) 

FILE 
CONTROL 
(DEVICE) 

DEVICE/SYMBIONT NAME 
DEV./SYMB. NAME PROBE START ADDR. 

SYMBIONT STATUS I/O MODE I DATA CODE 

DEVICE FEATURESI SYMBIONT START ADDRESS 

DEVICE STATusl L.U.N. CHN. No.luNIT NO. 
KEY IN BITS 

NON - USED COUNT I DCT ADDRESS 

ACTIVATION ADDRESS 

REGISTER 7 

REGISTER 8 
REGISTER 15 
UNSOLICITED KEY IN BITS 

-.-

DCT BYTE SiZE DEV. CHAR. SIZE 

-

TRANSMISSION INFO. STATUS 

L.U.N. 
CCW ADDRESS 
I/O APPENDAGE ADDRESS 

.. '-.. 

- ~. 

f----.--.--------------I 

VII-6 

... ... 

" 
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SCP ROUTINES 

(716 Card Reader) 

Issues the start I/O (SIO) via macro call 'EXCP (Execute 

Channel Program)' to read a card. Checks st~tus sense 

information and takes appropriate action. 



MESSAGE TO 
CONSOLE AND 
WAIT FOR 
OPERATOR 
RESPONSE 

SCP ROUTINES 

READ A 
CARD 

CH ECK ST ATUS 
AND SENSE 

INFORMATION 

NORMAL 
RETURN 

BINARYor TRANSLATE 

VII-B 

CHANGE READ 
COMMAND AND ~ ... 
INPUT PARAM. 

DATA MODE SET D,EVICE 
I----------.r COMMAND AND 

END 
INPUT 

CONVERSION 
POINTER 
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SCP ROUTINES 

(Input Control Routine) 

Called from the 716 card reader routine to analyize the 

input image. SIMlCR takes the appropriate action after 

checking the status in the Device Control Table (DCT) 

and returns to the card reader routine. 



KEY IN 

IF ACTIVE 
KEY IN TAKE 
APPROPRIATE 
ACTION 

SCP ROUTINES 

SYMICR 

CHECK STATUS 
IN OCT 

BINARY 

INTER­
LOCK 

SCAN INPUT 
IMAGE FOR 
END SENTINEL 

INTERLOCK 
WAIT 

I F NOT AN ACTIVE 
KEY IN, SCAN INPUT 
IMAGE FOR CONTROL 
STATEMENTS 

UPDATE TABLES AND 
,,""-,,--~ FLAGS TO REFLECT 

COMMAND 

NORMAL RETURN 

BINARY (R ETU RNS TO SYM716) 

END INPUT 

DATA OR TRANS 

VII-10 
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SCP ROUTINES 

(768 Printer) 

Issues the start I/O (SIO) via macro call 'EXCP (Execute 

Channel Program) I to print a line. Checks status, sense 

information and takes appropriate action. 



(ABNORMAL 
\. PRINT 

~, 

MESSAGE TO 

SCP ROUTINES 

SYM768 

~ 

/ EXCP \ 
( PRINT A ) 
\,---LI_NE __ 

1 
CHECK STATUS 
AND SENSE 
INFORMATION. 

NORMAL 
COMPLETION 

" / PRTCON \ HOME PAPER 
CONSOLE AND ANALYZE NEW PAGE AND PRINT 
WAIT FOR NEXT .... HEADING IF OPERATOR IMAGE 

... 
APPLICABLE RESPONSE 

EOF SET PARAMETERS IN OCT, .... REQUEST NEW PRINT FILE ... 

LINE 
AD-

ADVANCE' N' LINES VANCE .... ... WITHOUT PRINTING 

UNIQUE 
CHANGE NEEDED TO CODE ..... .... TOP/BOTTOM OR P~GE· 
LENGTH 

NEW LOAD PRINT DRUM 
CODE .... BUFFER WITH NEW ... 

FILE CODE 

PRINT-
SPACE .... SET PRINT -:SPACE ... COMMAND (0 - 3 LINES) 

VII-12 

.. ... 

... ... 

.... ... 

.... ..... 

..... .... 

... .. 
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SCP ROUTINES 

(604 Card Punch) 

Issues the start I/O (SIO) via macro call "EXCP (Execute 

Ch(:innel Program)' to punch a card. Checks status, sense 

information and takes appropriate action. 



VII-14 
SCP ROUTINES 

PUNCH HANDLING - GENERAL FLOW 

MESSAGE TO 
CONSOLE AND 

SYM 6 0 4 

CHECK STATUS AND 
SENSE 

INFORMATION 

WAIT FOR OPERATOR 
RESPONSE 

NORMAL RETURN 

EOF 

TRANSLATE 
COLUMN BINARY 
MADE 

NEW FILE CODE 

CHANGE 
PUNCH 
MODE 

ESTABLISH 
~------- NEW 

FEATURES 

PCHCON 

PCHCON 
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SCP - HOST INTERFACE 

The SCP and the.Host system communicate via symbiont information 

blocks which are classified as data blocks and control blocks. 

Data blocks are used for the transfer of data and control blocks 

are used for computer cross talk. 

DATA BLOCKS - A run/output file is constructed in units of 224 

Host words. The transmission of file data is in whole or partial 

units ( N X 28 Host words, where N - 1,2, or 4). The transfer 

size is set at system generation time. Data blocks are transferred 

in ICA Format···A or Format-B. 

CONTROL BLOCKS _. Transferred between the Host and SCP to coordinate 

·run/output file processing. The control blocks are transferred in 

ICA Format-B. 
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SCP-HOST INTERFACE 

DATA BLOCK. 

o 
4 

8 

12 

• 
• • 
N 

FIELD 
2 

CHARACTER 
COUNT 

CONTROL BLOCK 

o 

4 

8 

12 

• 
• 
• 
N 

FIELD 
2 

CHARACTER 
COUNT 

FIELD 
1 

FIELD 
1 

FORMAT 
AlB 

C/SP 
NUMBER 

FILE DATA 

• • • 

FORMAT 
AlB 

C/SP 
NUMBER 

CONTROL PARAMETERS 

• • • 

STATUS 

STATION 

LOGICAL 
UNIT NO 

STATUS 

STATION 

LOGICAL 
UNIT NO. 

FIELD 2 - DATA TYPE 

FIELD 1 - BLOCK TYPE (DATA) 

CHAR. COUNT - NO. OF BYTES 

C/SP NO. - C/SP SUBSYT. 1.0. 

L. U. N .. - DEVICE SUBSYST. 1.0. 

FILE - DATA (F.D.OR ASCII) 

FIELD 1 - BLOCK TYPE (CONTROL) 

PARAMETERS - (FIELDATA) 
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SECTION VIII 

HOST HANDLER 



VIII-b 

SECTION VIII INDEX - HOST HANDLER 

VIII. - 2 FUNCTIONS 

- 4 I/O FLOW 

- 6 SUPERVISOR CALL INTERFACE 

- 8 TABLES 

10 INTERRUPTS 

- 12 COMMON BUFFERS 

- 16 TRANSMISSION BUFFERS 

18 BUFFER LINKING . 

- 20 GENERAL FLOW 



VIII-1 

HOST H.AJ.~DLER 

. Resident within C/SP and controls all commands between 
C/SF and host system. Accessed through a read or write 
command from the supervisor, system MCP, or user control 
programs (same basic format of all I/O commands). Through 
setting of options in the I/O ,:;:ommand, special action may 
be initiated; output to host console, load program to 
C/SP from host storage, initiate program load, and read 
or write to the host mass storage device. 



VIII-2 

HOST HANDLER 

1. CONTROLS ALL COMMANDS BETWEEN C/SP AND HOST 

A. COMMUNICATE WITH HOST CONSOLE 

B. LOAD PROGRAM TO C/SP 

C. TRANSFER DATA 

D. READ/WRITE TO HOST MASS STORAGE 

E. IDENTIFY FORMAT OF MESSAGE 



VIII-3 

HOST HANDLER. 

(I/O FLOW) 

The Host Handler (H.H.) is entered as a result of the execution 

of a SVC instruction. The main function of the Illi is to set up 

Host I/O control funct ons and queue all I/O buffers according 

to priority. The Host Handler maintains the I/O queues and 

performs the interrupt processing of ICA interrupts. 



VIII-4 

HOST HANDLER 

I 
I I ISSUE TIME 

I SLICE TO ISSUE SIO ~I 
1 MCP r'lJl 

I I 

r------------- - -- --- --, 
1 I 

I I 1 ______ , 
r------'. 

r­
I 

--- --~-~ I I r---- - ---

I 
I 
I 
I 
I 
I 

1 

~ r 
ISSUE I/O 
FUNCTION 
PACKET VIA 
SVC 

j~ 

." 
BUFFER 
GATHER-· 
BUFFER 
SCATTER 

.~~ 

" CODE 
TRANSLATION 

MESSAGE 
CONTROL 

1 PROGRAM 1_-_______ ..J 

I I 
I I 
I DECODE SVC I .... REQUEST FOR 
1 .... 

HOST 110 1 
I I 
I I 

I 
DETERMINE I. 

..... INTERRUPT I .... 
IS FROM ICA I 

I 
I 

TERMINAL I 
MANAGEMENT I 
SUPERVISOR I 

I 
------____ .... _1 

ICA 
INTERRUPT 

HOST I/O CONTROL FLOW 

1 
I SET UP HOST ... I/O CONTROL --.- PARAMETERS 

PERFORM 
.... INTERRUPT --.-

PROCESSING 

I HOST HANDLER 
I 
L __________ 1 
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HOST HANDL1'R 

(TABLE, QUEUES .AND SUPERVISOR GALLS) 

Each one has an entry for each key. 

HOTAPN - Output completion appendage address queue. 
HINAPN - Input completion appendage address queue. 
HOTSUG- Output start of queue chain. 
HCTINQ - Control information input queue. 
HRTINQ - Real time data input queue. 
HSMINQ - SJ111biont data input queue. 
HluSRQ - I/O service requtlsi., qut:u.E:. 

There are four SVG inEltructj ons that call the Host Handler. Each 
pa'sses an address to be validated. 

HIOUT (SVC 47) - Initialize output completion appendage address. 
Stores the address in HOTAPN. 

HIIN ( SVC 48) - Initialize input completion appendage address. 
Stores the address in HINAPN. 

HOUT (SVC 49) - Send output to C/SP. 

HIN (SVG 50) - Send input to host. 
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HOST HANDLER 

[SUPERVISOR CALL INSTRUCTIONS] 

SVC 47 

SAVE 
-APPEND. 
ADDR. 
(HOTAPN) 

SVC 48 

SAVE 
APPEND. 
ADDR 
(HINAPN) 

HIOUT 

HIIN 

VALIDATE ADDR. 
QUEUE IN 
HOTSOC 

HOUT 

CHECK IF THERE IS 
SOMETHING TO DO. 

SVC 50 HIN 

VALIDATE ADDR. 
QUEUE BUFFER 
INTO PROPER QU 

HCTING CONTROL INFO. t------
HRTING REAL TIME t------
HSMING SYMBIONT 
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HOST HANDLER 

(TABLES) 

The Host Handler maintains these tables b.Y program key: 

HOTSOC - Start of output chain 
HRTINQ - First real time input buffer 
HCTINQ - First control input buffer 
HSMINQ - First non-real time buffer 
HSDINQ - First buffer of SDF 
HOTAPN - Output appendage address 
HINAPN - Input appendage address 
HIOSRQ - Address of I/O Service Requests 
HSTCSP - PUB associated with Host logical unit number 1, etc. 



HOTsoe 

HRTINQ 

HSTCSP 

HOST HANDLER 
[TABLES] 

ADDR. FIRST OUT - BUF. KEY 0 
ADDR. FIRST OUT - BUF. KEY 1 

• 

ADDR. FIRST R. T. IN - BUF. KEY 0 
ADDR. FIRST R. T. IN - BUF. KEY 1 

ADDR. PUB ASSOCIATED HOST L.U.N.l 

B ASSOCIATED HOST L.U.N. 2 
• 
• 
• 
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HOST HANDLER 

( INTER..ltUPTS) 

The ICA interrupt handling routine is called HICA. HICA makes use of 

the interrupt status haltword for the I/oB class of interrupt. An SIO 

instruction must be used to obtain the sense Qrtes. The TIO function is 

used to determine the condition of the ICA and also clears the 'device 

end' of the sense information. 



GET SENSE 
BYTES. 
DETERMINE 
CAUSE. 

HOST HANDLER 
[INTERRUPTS] 

INTERRUPT ENTRY POINT 

DETERMINE OUTPUT CALL OUTPUT 
LAST COMMAND APPENDAGE 
FROM HOST. 

INPUT 
CALL INPUT 
APPENDAGE 

DETERMINE 
-------.., KEY' OF LAST t-------. 
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IF SUPERVISOR 

SVC 49 HOUT 
COMMAND '----,.", 

GET 
RETURN 
ADDRESS 

LOOK FOR SOMETHING 
TO DO 
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HOST HANDLER 

(Common B"Uffers) 

A common buffer format is used within the C/Sp to pass information to/from 

the Host Handler (HH). The first two words are used by the Host Handler 

as a means of linking to more buffers in this particular chain, byte count 

of the buffer, etc. The next two words indicate such things as to the 

format (whether format A,B, or C), real time buffer, etc. These first 

four words are the header for the Host buffers. 



BYTE 

o 

4 

8 

12 

BYTE 

0 

4 

8 

12 

16 

0 

HOST HANDLER 

[COMMON BUFFERS] 

I 1 I 2 I 3 

. HLINK-FORWARD LINK TO NEXT BUFFER IN THIS QUEUE 
(FIRST HALFWORD FOR SMALL SYSTEMS) 

HWHCOM HSTOF" HBYTC CCW BYTE COUNT 
CCW COMMAND DISPL. OR (INCLUDING HEADER) 

BYTE START ADDRESS 

FIELDS USED BY H.H. 

0 I 1 I 2 I 3 

USED BY HANDLER FOR 1/0 CONTROL 

USED' BY HANDLER FOR 1/0 CONTROL STATUS BLOCK 

C RECORD TYPE RECORD TYPE FOR- R E DVC. STATION FIELD 2 FIELD 2 MAT T NO. 

RECORD CHARACTER COUNT CISP NUMBER LOGICAL UNIT 
NUMBER 

\" 
DATA 

HOST INPUT FORMAT 
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HOST HANDLER 

(Common Buffers) 

Reference the Technical Document for the Host Handler to determine the 

detail of each field of the header for the Host buffers. 



BYTE 

o 

4 

8 

12 

16 

C 

" 

0 I 

HOST HANDLER 
[COMMON BUFFERS] 

1 I 2 I 

RESERVED FOR EXEC USE 

RESERVED FOR EXEC USE FORMS CONTROL 

RECORD TYPE RECORD TYPE R DEVICE 
FIELD 2 FIELD 1 FO'RMAT T E NUMBER 

.RECORD CHARACTER COUNT C/SP 
NUMBER 

DATA 

HO'ST OUTPUT COMPLETION FORMAT 
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3 

HEADER 
STATION 

LOGICAL 
UNIT 

NUMBER 

" 
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HOST HANDLER 

(Transmission Buffers) 

The Host Handler contains routines to reformat the common buffers to 

transmission buffers for transmission to the Host computer according 

to Format A, B, or C. 

The transmission buffers received from the Host computer are also re­

formatted to common buffers. 



0 

4 

8 FF 

12 

BYTE 

0 

4 XX 

8 XX 

12 XX 

HOST HANDLER 

[TRANSMISSION BUFFERS] 
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O. 1 2 3 

NOT TRANSMITTED 

NOT TRANSMITTED 
TRANSIII T 
FORMAT CONLY 

R E FORMS RECORD TYPE RECORD TYPE DEVICE 
CONTROL FIELD 2 FIELD 1 NUMBER 

STATION CHARACTER OF 
C/SP NUMBER LOGICAL UNIT WORD (SYMBIONTS) NUMBER COUNT 

FORMAT A AND C 

0 I 1 I 2 I 3 

NOT TRANSMITTED 

NOT USED XX NN FF R N XX FORMS XX FORMS 
CONTROL CONTROL 

RECORD TYPE XX RECORD TYPE XX DEVICE STATION XX STATION 
FIELD 2 FIELD 1 NUMBER 

CHARACTER XX 
CHARACTER XX C/SP th°G. XX LOGICAL 

OR OR NO. NIT UNIT NUMBER 
WORD COUNT WORD COUNT NO. 

FORMAT B 
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HOST HANDLER 

(Buffer Linking) 

The first word of each buffer header is used for linking all the burfers 

in this particular chain. 



HOST HANDLER 

I HOTsoe 1 OUTPUT r 
1 ... ... HLINK 

HEADER 

DATA 
• • 

HEADER 

INPUT 

I HRTINQ 1 
I I .... ... HLINK 

HEADER 

DATA 
• • 

HEADER 

I HSMINQ 

I HSDINQ 

} SAME LINKING PROCEDURES 

... ... 

.... ... 

HLINK 

DATA 
• • 

HLINK 

DATA 
• • 

VIII-18 

... 
....... ItC . 

.... --...- etc . 
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HOST HANDLER 

(General Flow) 

There are two entries to the Host Handler, function (SVC interrupt) and 

hardware interrupt. The Host Handler maintains its own queues, issues the 

SIO instruction, and processes the interrupts. 



HOST HANDLER 
FUNCTION ENTRY [SVCJ 

HIIN 

VALIDATE BUFFER 
r-------I ADDRESS ~--
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OUTPUT INPUT 

SAVE INPUT OR 
OUTPUT APPENDAGE 
ADDRESS 

QUEUE IN 
OUTPUT QUEUE 

HSOMDO 

HARDWARE INTERRUPT ENTRY 

DETERMINE CAUSE, 
GET SENSE BYTES 

DETERMINE INPUT 
OR OUTPUT 

CALL APPROPRIATE 
APPENDAGE, GET 
RETURN ADDRESS 

HSOMDO 
CHECK HOST HANDLER 

QUEUES FOR 
SOMETHING TO DO. 

QUEUE IN PROPER 
INPUT QUEUE 

REAL TIME 
, CONTROL 

SYMBIONT 

SET UP CAW, 
ISSUE SIO 
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&ECTION II 

C/sp - 1100 INTERFACE 
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SECTION IX I~DEX - C/SP 1100 INTERFACE 

IX. - 2 C/Sp - 1100 Interface 

- 4 1100 - C/SP Block Overview 

- 6 1100 - C/SP Elements (additional) 

- 8 System Tables 

-10 C/Sp User Interface (Real-Time) Line 
Terminal Table (CTT) 

-12 Int. !r, ;al Table (IT) 

-14 System Tables (Real-Time) 
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-20 Input/Output (Real-Time) 
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-36 Input/Output (Demand) 

-38 .Input/Output (Batch) 
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C/SF - 1100 INTERFACE 

The 1'100 Interface to the C/SF is designed to provide the user 
an interface with a variety of remote devices to utilize the 
advantages of the C/SF. A complete re-education of the user 
is not necessary as the interface causes as little impact on the 
Host executive as possible. 

Modification and Additions: 

1. Host Elements - modification of certain elements is 
needed to facilitate the Host - C/SF interface. 

2. Symbionts - additional symbionts are needed to handle 
remote run submission from ievices on theC/SF and 
interface to the 1100 EXEC. 

3. Symbiont and Real~time code removal - code which is not 
used by the C/SF interface when symbionts and a CTMC 
are not in the system. 

4. C/SP Handler - needed to communicate with the C/SF 
through the lntercomputer Adapter (ICA). 

5. Host Handler - within the C/SP and communicates with the 
Host (1100 computer) through the lCA. 
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CISP - 1100 INTERFACE 

1. HOST ELEMENT MODIFICATION 

2. SYMBIONTS 

3. SYMBIONT AND REAL-TIME CODE REMOVAL 

4. C/SP HANDLER 

5. HOST HANDLER 
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1100 - a/sp BLOCK OVERVIEW 

The 1100 softwa~e, to support a a/sp, consists of a C/SP 
Handler and C/SP Symbionts. A reduction of the 1100 
software results from the communications/device handlers 
now residing in the a/sp. The C/SP Handler consists of 
a number of small routines to interface with the 1100 
communications real-time, demand, and batch symbionts by 
providing a comm::>n format for the 1100 - C/SP interface. 
The C/SF symbionts are designed to interface with existing 
1100 I/O symbionts presently in the 1100 EXEC. 



1100 - CISP BLOCK OVERVIE\N 

1100 COMMUNICATIONS 
COMPLEX (REAL.-TIME) 

C/SP 
HANDLER 

1100 I/O CHANNEL 

ICA 

lSI 

[ilOO 1/0 SYMBIONTS 

HARDWARE 
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------~--- -------------- -------~-

HOS~ - (' ----.-}- s I I r 
TM... -.- a~ i' 

HANDLER 0 
'-----.-. -.--- - - C ~\t 

SCP 

MCP ----~ 

MUX I ~--.---I 

CR ~T I 
I 
I 
I 
I 

CCR 

TMCR 

CCR 

L __________ _ 

HARDWARE GPCC 
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1100 - C/SP ELEMENTS 
(Additional) 

CDISP - c/sp QCIO Dispatcher. Processes the QCIO buffers 
supplied b,y IH and COME for dispatching. 

COINT - Initialize C/Sp for Real-time, in conjunction with COMS. 

CQCELL - Queue cell management for expool, cell and main header 
block. 

CSPOOM - Console communications to handle unsolicited keyins. 

CSPESI - Real-time ESI processing called from COME. 

aSPIH - Process al a/sp interrupts. 

CSPIN - Resident part of input symbiont. 

aSPINR - Non-resident part of input symbiont. 

aSPIO - Queue and process I/O requests. 

CSPMSS - Mass Storage symbiont to handle program load to a/sp. 

CSPOUT - Handle all output to a/sp except real-time. 

'CSPREC - Recovery, termination and clean up. 

CSPSON -Handle sign-on, sign-off. 

aspsss - SOP support for; EOF, I/O errors for SOP output. 

CSPUTL - Utility routines as panic dump, error logging. 



1100 - elsP ELEIVIENTS 

[ADDITIONAL] 

CDISP 

COMINT 

CQCELL 

CSPCOM 

CSPESI 

CSPIH 

CSPIN 

CSPlfJR 

CSPIO 

CSPM~~ 

cspo:rf 

CSPRfC 

CSPSON 

CSPSSS 

CSPUTL 

C/SP DISPATCHER 

C/SP INITIALIZATION (REAL TIME) 

C/SP QUEUE CELL MANAGEMENT 

C/SP CONSOLE COMMUNICATIONS 

C/SP REAL-TIME ESI PROCESSING 

C/SP INTERRUPT HANDLING 

C/SP INPUT SYMnlONT (RESIDENT) 

C/SP INPUT SYMBiONT (NON-RESIDENT) 

C/SP 110 REQlJFST PROCESSING 

C/SP OUTPUT SYMD.GNio 

CIS;; RECOVERY 

C/SP SIGN -ON 

C/SP SCP SUPPORT 

C/SP UTILITY ROLJTrNL~ 

IX_f, 
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SYSTF}f TABLES 

System tables are generated at system generation time describing 
to the software the information needed to control the environment. 
The tables described are contained in the 1100 EXEC element 
lOD. 

lOCTAD - Reflects the type of equipment for the particular pro­
cessor and channel on that processor. The length of the 
table is equal to 16 times the number of processors 
(24 times the number of processors for the 1110). 
lOCTAD is used to obtain the address of the appropriate 
tables and information when an interrupt occurs on a 
C/SP channel. 

lOSUB - Reflects the subsystems by number. U sed by 11 00 EXEC 
to access the information contained in the subsystem'· 
table. 

SUBSYSTEM TABLE - Holds the various lists and chains that 
control the environment of the subsystem. In this 
case, the C/SP. The subsystem table is located 
through IOCTAD or IOSUB. . f 
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SVSTEIVI TABLES 

IOCTAD 

DEVICE SUBSYSTEM 
TYPE TABLE ADDRESS 

• • 
073 

C/SP S.S. ..... 
TABLE ADDRESS 

... 

• C/SP SUBSYSTEM TABLE 
• r--. C M DRUM 

INT. STATUS 

IOSUB CPU, CHANNEL INFO. 
• 

SUBSYSTEM • 
TABLE ADDRESS ACCESS CONTROL 

• INFORMATION • • C/SP S.S. .... • 973 TABLE ADDRESS 
... 

END OF 'Q' START OF 'Q' 

• FLAGS • .--.. -.. ~.~. 

TWO WORDS CONTROL INFO. 

EN D C!~' Q ', .. _ START OF 'Q' 

• • 

J DO 
i 0' 

11\[1 
'0' J ~ 

L.U. POINTER 
L.U. REAL TIME 

• • 
]PCNT 

I LINE I TYPE LCTIO ADDR. FLAG 

• • 
] LeT 
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C/SP USER INTERFACE 
(REAL - TIME) 

Line Terminal Ta-ble (LTT) - must be constructed by the user 
in the user-program data bank. The LTT enables the user to 
control each line terminal group. The LTT is the same as 
the table used with the CTI~C operations and is divided into 
three parts: Output, Input, and DIAL. 

CHNAME - Up to twelve character file name used to identify 
the line terminal group. 

CHOSTA - Output - Status 

CHXUSE - U sed by 11 00 EXEC 

CHOUSE - Output usage 

CHOACT - Output completion activity address 

CHOSEN - Output character count 

CHOPOL - Output buffer or pool - I.D. 

CHOQND - End of output queue of buffers fille~ 

CHOQST - Start of output queue of buffers filled 

. CHOPAR - Partial buffer character count 

CHOTIM - Buffer completion count 

Words 6 - 9 are used for j_np-ut and are similar to the definitions 
for output. 

Words 10 - 11 are used for DIAL. 

Reference UP-7917 (C/SP Operating System - 1100 Series Supplement) 
for a more detailed explanation. 



,0 

.1 

2 

3 

4 

5 

,6 

7 

8 

9 

10 

11 
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LINE TERIVIINAL TABLE (L TTl 

CHNAME 

CHOSTA CHXUSE CHOUSE CHOACT 

CHOSEN CHOPOl CHOMOD 

CHOQND 
CHOQST 

CHOFMT I CHOSIT 

CHOPAR CHOTIM 

CHISTA CHIEOI CHIUSE CHIACT 

CHISEN CHIPOL CHIMOD 

CHIQND CHIQST 
CHIFMT I CHISIT 

CHIPAR CHITIM 

CHDSTA CHDFMT CHOUSE CHDACT CHDPAK 

CHDACW 
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C/SP USER lNTERr'ACE 

(HEAL - TIME) 

Internal Control'l'able (l'r) - The IT tabLe .is j'ormed by UH:i 

host executive anslgnment routjne upon submjssjun of' the user'3 

request for a purt.icu]ar Line asslgruntmL. It is built 1n thf:j u~)erlu 

PCT and serves as the Lahle to conta-in f.::xecut)VE:l jnformatjun 

necessary to control the usage of the ans i gned line. F'nr 

a detailed explanatjon of the fields reference the Un.1vac 

Technical Document for the C/Sp - 1100 Interface. 



0 

1 

2 

3 

QA 4 

QB 5 

QC 6 

QD 7 

QE 8 

QF 9 

QG 10 

QH 11 

QI 12 

QJ 13 

QK 14 

INTERNAL TABLE [IT] 

ITOPOL ITPCT 

ITEQIP ITOloe 

ITICHN ITIIOC IToeHN ITUNIT 
ITloce ITOOCO 

ITIPce ITOPCC ITEISS ITPROG ITCONT 

ITMTAB 
rrousElfTEOlA 1 ITIUSEI- - - -ITL TAO- ---

ITOPTS 
- - - -,.... - ~ -,.... - - --I" - - - - - - - ---

ITOSEN ITOIAL ITOSLN 

ITOQBT ITISEN ITOUAL ITJSLN' 

ITIDPL 

ITILNK ITOLNK 

ITEOIQ ITECOQ 

ITIESI ITISUB ITLIO 

ITOESI ITOSUB ITOID 

INALT OUTALT ITGOOD ITORUM 
ITIAlT ITOAlT POINTER 

IT61TS ITHDTY ITEOM ITeTM 

ITPSR 

ITINTS 

IMTAB 

ITOPTS 

ITEFWO 

ITACWD 

ITIN 

ITOUT 

ITSTAT 
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SYSTEM TABLES 
(LINE CO~TROL - REAL TIME) 

The Line Control Table (LCT) portion of the subsystem table consists 
of one word entries for each line on the C/SP. Each word contains 
the basic status of the line and a pointer tG the I/O control 
table (LCTIO). 

The LCTIO is an extension of the IT table as the IT table did not 
have room for C/SP real-time handling information. Pointers to the 
beginning and end of input request queues, output request queues for 
the line. The 'Hold Queue' is used to insure that the C/SP does not 
receive multiple records for the same terminal. 

The input/output queue cells (QCIO) are used to hold the information 
necessary to perform an I/O request and determine the appropriate 
action upon completion of the request. 



~ 

~ 

4 

.... 
~ 

~8 
1 

4 

6 

SVSTEIVI TABLES 
[LINE CONTROL - REAL TIIVIEJ 

C/SP SUBSYSTEM TABLE 

• 
I~l~~ ITYPE LCTIO ADDR. .... .... 

• • 

LTT IT 
FILE NAME ..... PCT 

OUTPUT 

ITLTAD 4 
INPUT 

ITOSLN .... ... OUT 
DIAL ITISLN ECP 

---- IN 
ECP 

~~ 

-" , 

LCTIO - REAL TIME QCIO 

END OF 'Q' START OF 'Q' IN 
..... F. LINK .... 

END OF 'Q' START OF 'Q' OUT ~ TWO , .... ACW'S ...... 

_ LCTITT .... -+ COMMAND .... 

HOLD COMMAND 
END OF 'Q' START OF 'Q' 'Q' DATA 

BUFFER 
• • 
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QC~ 
}, 

BEC OMES 
ADER HE 
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C/SP ER FUNCTIONS 

All real-time functions on a line terminal group are performed 
through an LT table. The functions are identical in form and 
operation as those in the present 1100 Executive. 

ER CMS$ - Initialize 

ER CMT$ - Termination 

ER CMD$ - Dial 

ER CMI$ - Input 

ER CMO$ - Output 

ER CMH$ - 'Hang Up 

ER Route$ - Route to New LTG 

ER CPOOL$ - Establish Buffer Pool 

ER CGET$ - Remove Buffers from Pool 

ER CREL$ - Release one or all Pools 

ER CADD$ - Return Buffers to Pool 

ER CJOIN$ - Expand Pool 

Each of these references are made with register AO loaded with the 
address of the ,LT table defining the line terminal group. 
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CISP ER FUNCTIONS 

L AS,(L T COUNT -1, L T ADDRESS) 
ER CMS$ 

L,u AS, L T ADDRESS 
ER CMD$ 

L,u AS, L T ADDRESS 
ER CMI$ 

L,u AG, LT ADDRESS 
ER CMO$ 

L,u AS, L T ADDRESS 
ER CMH$ 

L A9,(L T COUNT -1, L T ADDRESS) 
ER CMT$ 

L AS,(MODE, L T ADDRESS) 
L,u A1, POINTER TO NEW LTG 
ER ROUTE$ 

L,u AS, PKT ADDRESS 
ER CPOOL$ 

L A9, (NBR. BUFFER TO REMOVE, ADDRESS OF BUFFER) 
ER CGET$ 

L AD, POOL-I.D. 
ER CREL$ 

L,u AS, PKT ADDRESS 
ER CADD$ 

L,u AS, PKT ADDRESS 
ER CJOIN$ 
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LINE I~ITIALIZATIO~ 
(REAL - TIME) 

Initialization is to set up the Internal Table (IT) with the 
general par9meters required for I/O operations and infqrm the 
C/Sp that the line is being initialized for real-time I/O. 
The 1100 Initialization routine (CaMS) validates that the user 
has assigned the line and that the line is not currently 
initialized. CaMS checks the LTT to determine whether input or 
output is to be initialized. When CaMS determines the initialization 
is for the C/SP, control is given +0 COMINT (C/SP initialization 
routine) which builds an initialization buffer. Information 
such as ICA format, station information, the size of the input 
record desired on the 110~ if input is being initialized, is con­
tained in the buffer. The buffer is output to the C/SP via 
CSPIO and control returns to CaMS to mark the site initialized. 



LINE INITIALIZATION 
[REAL - TIME] 

USER PROGRAM EXECUTES 
ER CMS$ 

COMS 
VALIDATION, 
DETERMINE 

C/SP 

COMINT 
INFORM C/SP 

AS TO FORMAT, 
POLLING 

CSPIO 
ROUTINE PCSMT 
SEND THE INFO. 

TO C/SP 

MARK SITE 
INITIALIZED 

RETURN 

TO DRUM 

IX-18 



IX-19 

INPUT/OUTPUT 
(REAL-TIME) 

The 1100 element COMR is the interface between the real-time 
user and the C/SP for all input/output operations. COMR validates 
that the line has been assigned and the IT has been initialized 
for this LT'r. If the request is for input, an access control 
word is built for the specified buffer. A QCIO (queue cell) for 
either single or pool moda is built and queued on the LCTIO 
table to wait for input from the C/SP. A solicitation mess·sge 
is sent to the C/SF to cause the C/SP to begin soliciting input 
for the given line. If the request is for output, an access 
control word, a QCIO is built and queued for output to the C/SP. 



INPUTIOUTPUT 
[REAL - TIME] 

USER PROGRAM EXECUTES 
ER CMI$ 

OR ER~ 

BUILD QCIO 
QUEUE ON 
LCTIO 

SPIO 

INPUT 

ROUTINE PCSMT 
SENDS SOLICITATION 

MESSAGE TO 
C/SP 

COMR 
VALIDATE LTG, 

IT ARE INITIALIZED 
DETERMINE C/SP 

OUTPUT 

BUILD QCIO 
QUEUE FOR 

OUTPUT 
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ROUTE TO NEW LTG 
(REAL - TIME) 

The 1100 element responsible for routing the input or output 
paths from one line terminal group (LTG) to another is 
COMROU. Validates that the line is assigned and initialized, 
then determines the path to be terminated and the site table for 
that path is read. Termination of the particular CLT is done and 
a message sent to the C/SP describing the path being terminated. 
The new path is determined and the site is read, marked assigned 
and the new line information is transferred to the IT. Relinking 
of the LCTIO takes place and the assign message is sent to the 
C/SP. When assigned the QCIO is constructed and queued for I/O. 



ROUTE TO NEW LTG 
[REAL - TIME] 

USER PROGRAM EXECUTES 
ER ROUTE$ 

COMROU 
DETERMINE C/SP, 

BUILD QCIO, 
SET NEW ADDRESS 

CSPIO 

ROUTIN E PSCMT 
SENDS TO C/SP 

COMROU 

DEACTIVATE 

IF OUTPUT 
COMINT 

INITIALIZE 
FOR OUTPUT 

LMJ FUNCE 
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DIAL/HANG-UP 
(REAL-TIME) 

The 1100 elem9nt COMDH is responsible for the dinl and hang-up 
functions. Validation of the users LTT to insure the LTG is 
assigned and the IT is initialized, occurs for either dial or 
hang-up. In the case of the dial function, the ACW, ESI control 
packet containing the dial digits for auto-dial are constructed. 
A QCIO is built aLd queued for output to the C/SP. If manual 
dial, a message is sent to the host console along with the 
digits to dial. 

Hang-up function determines from the site table if the line is 
auto-dial, a QCIO is built and queued for output to the C/SP. 
Fo~ manual, a hang-up line message is sent to the host console. 



DIALIHANG-UP 
[REAL - TIME] 

USER PROGRAM EXECUTES 
Eft CMD$ 

OR ER CMH$ 

HANG-UP 

COMDH 

DETERMINE 
C/SP GET 

QCIO, SET ACW 

CSPIO 

ROUTIN E PCSMT 
SENDS HANG-UP 

TO C/SP 

COMDH 

FUNCTION 
EXIT 

(LMJ FUNCE) 
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DIAL 

COMDH 
VA ID t 

O(L TT DIAL CODE) 
BUILD QCIO, 

SET ACW 

CSPIO 

ROUTINE PCSMT 
SENDS TO 

C/SP 

COMDH 

FUNCTION 
EXIT 

(LMJ FUNCE) 
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TERMINATION 
(REAL - TIME) 

Communications termination element (COMT) validates from 
the user LTT that the line is assigned and initialized. 
Then COMT sets termination flags in the LCTIO, dequeues 
the QCIO's, and marks the site table asde-inialized. A 
QCIO is built, queued for output to the C/SPtoterminate 
the line. 



TERMINATION 

(REAL - TllVIEl 

USER PROGRAM EXECUTES 
ER CMT$ 

COMT 
1-----

D-:QUEUE QCIO, 
DE-INITIALIZATION SITE 
TABLE. DETERMINE 

C/SP 

CSPIO 

ROUTINE PCSMT 
SENDS TERMINATION 

TO C/SP 

COMT 

FUNCTION 
EXIT 

(LMJ FUNCE) 
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1100-C/SP REAL-TIME ELEMENTS 

(OVERVIEW) 

The user program enters the real-time mode via the execution of an 
ER RT$. The programmer must already have set up ~ line terminal 
table (LTT) in the programs data bank. The execution of the ERts 
to CMS$, CMI$, CMO$, CMD$, CMH$, CMT$ cause control to be given to 
the 1100 communications routines as indicated by the viewgraph on 
the opposite page. The 1100 communications routines perform the 
same "functions as in previous systems. These routines determine 
the I/O is with the C/SP and control is passed to the C/SP routines 
for queueing the I/O, determining the ICA format, and any other 
information necessary for the C/SP. Each of the 1100 communication. 
routines interface with CSPIO (the C/SP routine to handle queueing 
and processing of all I/O request for the C/SP). The CSPIO routine 
PCSMI' is responsible for sending all output to the C/SP. 



1100 - elsP REAL TIME ELEMENTS 

USER 
PRO.GRAM 

ER CMDS 

LTT 

COMINT 

COMS 

CMH$ ----------~----~ 
ER 

eMI$ 

COMDH 

ER 
CMT$ 

COMR 

BUILD 

BUILD QCIO'S 

NOTE: THESE ELEMENTS USE THE ROUTINE 
CSPIO TO TRANSMIT TO THE C/SP. 
THE ELEMENTS ALSO USE THE QUEUEING 
ROUTINES FOR THE C/SP. 
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.. 

SYSTEM TABLES 
(LINE CO~TROL - SYMBIONT) 

The line control table (LCT) portiol" cf the subsystem 
table consists of one word entries for each. line on 
the C/SP. Each word contains the basic status of the 
line and a pointer to the I/O control table (LCTIO). 

The LCTIO is an extension of the IT table. Contains 
pointers to the beginning and end of input request queues, 
and output request queues. for the line. The 'Hold Queue' 
is used to insure that th~ C/SP does nat receive multiple 
records for the' same terminal. 

The input/output queue cells (QCIO) are used to hold the 
information necessary to perform an I/O request and deter­
mine the appropriate action upon completion of the request. 
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(LINE CONTROL - SYMBIONT] 

C/SP SUBSYSTEM TABLE 

f .;;F 

• • 
LCTIO ADDR . 

LCTIO - SYMBIONT 

END OF 'Q' START OF 'Q' 

END OF 'Q' START OF 'Q' 

: 
LCTOFT LCTIFT 

END OF 'Q' START OF 'Q' 

OUTPUT 
FCT 

---

QCIO 

IN F. LINK 
OUT TWO 

ACW'S 
COMMAND 

COMMAND 
HOLD DATA 

'Q' BUFFER 

• • 

" 

INPUT 
FCT 

QCIO 

}l 
BECOMES 
HEADER 



IX - 31 

SYMBIONT' FILE 'CONTROL, TABLE 

File Control Tables (FCT) are built for the card readers, printers, 
punches and contain the information needed by the software to 
control the device. A detailed description of each of the fields 
is contained in the C/SP-1100 Interface Technical Document. The 
QCIO (Queue Cells for r/o) are an extension of the FCT as indi­
cated by the viewgraph on the opposite page, followed by the 
data 'buffer. Other QCIO's and buffers are chained in a forward 
link. ' 
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SYMBIONT FILE CONTROL TABLE 

TIS J NOBS RQINDX 

EBCL CBCL 
MAXIMG' SPINCR NRDA 
XFERCT GNOBS SWL POSITION 

• 
• 
• 

I KEY FLAGS FOWARD QCIO LINK 
ACCESS CONTROL WORD - CONTROL 

ACCESS CONTROL WORD - DATA 
SWL FUNCTION WORD 

LeTIO ADDRESS C/SP S.S. TABLE ADDRESS 

CONTROL INFORMATION 
CONTROL INFORMATION 

J HEADER 

DATA BUFFER 

• • 
• • 
• • 
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LINE I~ITIALIZATION 
(SYMBIONT) 

A 'sign on' function is sent from the C/SP for symbiont 
line initialization. When it is determined that the 
interrupt is from the C/SP, the C/SP dispatcher (CD1SP) 
passes control to the C/SP sign-on routine (CSPON). 
CSPON determines if this is an SCP input device or remote 
symbiont device and prepares an infor table for assignment 
(FIASG). The site table is marked as initialized, the 
station table, poll table, and other necessary information 
is sent to the C/SP via CSPIO. 



LINE INITIALIZATION 

[SYMBIONT] 

('SIGN-ON' FROM C/SP) 

CSPSON 
DETERMINE 

IF SCP INPUT 
DEVICE OR REMOTE 
SYMBIONT DEVICE 

PREPARE INFORMATION 
TABLE FOR FIASG. 

INITIALIZATION. 

CSPSIO 
ROUTINE PCSMT 

SENDS STATION TABLE 
POLL TABLE TO 

C/SP 

DISP 
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INPUT /OUTPUT 

(SYMBIONT-DEMAND) 

The symbiont READ$ is given control when the program executes an 
ER READ$. READ$ determines th~ input request is for the C/SP 
and passes control to the C/SP input symbiont (CSPIN). CSPIN 
builds a s·~licitation QCIO and the input solicitation is sent 
to the C/SF via the routine PCSMT in CSPIO. The requestor is 
deactivated until the dispatcher receives an input completion. 

The symbiont PRINT$ is given control when the program executes 
an ER PRINT$. PRIN'r$ determines the output request is for the 
C/SP and passes control to the C/SP output symbiont (C.Spour). 
CSPOUT builds the output QCIO and sends the output to the C/SP 
via the routine PCSMI' in CSPIO. Control is given to the requestor. 
When the SNR acknowledge is received from the C/SP the symbionts 
are activated and lqok for more output. If there is no more 
output the symbionts are deactivated. 



IN PUT'OUTPUT 
(SYIVIBIONT - CEIVIANCl 

USER PROGRAM EXECUTES 

ER READS - INPUT 

READ$ 

DETERMINE 
C/SP 

BUILD 
SOLICITATION 

QCIO 

CSPIO 

ROUTINE PCSMT 
SENPS SOLICITATION 

TO C/SP 

DISP 

ER PRINT$ - OUTPUT 

PRINT$ 

DETERMINE 
C/SP 

CSPOUT 
RUILD . 
OUTPUT 
QCIO 

CSPIO 
ROUTINE PCSMT 
SEND OUTPUT 

TO C/SP 
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INPUT/OUTPUT 
(SYMBI01'4T~BATCH) . 

The users program executes an ER READ$. READ$ is given 
control and reads an image from ,~ mass storage READ$ file 
which was constructed to accept .oontinuous input from. 
the C/SP. Control is returned to the requestor. 

The symbiont PRINT$ is given control when the user program 
executes an ER PRINT$. PRIJ.~T$ writes the output images 
to a mass storage PRIJ.~T$ file constructed for the user 
prog~am. Control is given back to the requesting program. 
When the user program has terminated, the C/SP output 
symbiont (QSPOUT) builds the output QCIO and sends the 
output to the C/SP via the routine, PCSMT in CSPIO. When 
the last record ha~ been sent to the C/SP, the site assignment 
is freed via FACILITIES. ' 



INPUTIOUTPUT 
[SYIVIBIONT - BATCH] 

USER PROGRAM EXECUTES 
ER READ$ 

READ 

READ IMAGE 
FROM MASS 
STORAGE 

RETURN 
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PRINT 

OUTPUT IMAGE 
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MASS STORAG E 

CSPOUT 

BUILD OUTPUT 
QCIO. 

CSPIO 

ROUTINE PCSMT 
SENDS OUTPUT 
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DISP 
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