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The Network Operating System (NOS) was developed by Control Data
Corporation to provide network capabilities for time-sharing and
transaction processing, in addition to Local and remote batch
processing, on CONTROL DATA CYBER 170 Series Computer Systems;
CDC CYBER 70 Series, Models 71, 72, 73, and 74 Computer Systems;
and CDC 6000 Series Computer Systems. :

AUDIENCE

This internal maintenance specification (IMS) provides the
systems analyst with detailed internal documentation of NOS.
Included are detailed descriptions of systenm routines and the
system interfaces, tables, and flowcharts of these routines.

Some user interfaces are mentioned, but these are fully described
in other NOS manuals. :

CONVENTIONS

Extended memory for the CYBER 170 Models 171, 172, 173, 174, 175,
720, 730, 750, and 760 is extended core storage (ECS). Extended
memory for CYBER 170 Model 176 is large central memory (LCM) or
Large central memory extended (LCME). ECS and LCM/LCME are
functionally equivalent, except as follows:

@ LCM/LCME cannot Link- mainframes and does not have a
distributive data path (DDP)capability.

e LCM/LCME transfer errors initiate an error exit, not a
half exit. Refer to the COMPASS Reference Manual for
complete information.

The Model 176 supporté direct LCM/LCME transfer COMPASS
jnstructions (octal codes 014 and 015). Refer to the COMPASS
Reference Manual for complete information.

In this manual the acronym Ecs refers to all forms of extended
memory on the CYBER 170 Series. However, in the context of a

multimainframe environment or DDP access, the Model 176 is
excluded.

In this manual, the order of importance of headings is denoted as
follows. :

LEVEL 1 HEADINGS ARE FULL CAPS AND UNDERLINED

LEVEL 2 HEADINGS ARE FULL CAPS

Level 3 Headings are First-Capped and Underlined

Level 4 Headings are fFirst-Capped

Conventions for central memory word formats are as follows:
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Cross-hatching indicates a field is not used by or is
not applicable to a function processor. However, CDC
reserves the right to assign these fields to system use
in the future.

Fields reserved for system use are so labeled.
Fields labeled with mnemonics indicate a specific
parameter must be inserted (generally described after

the word feormat).

Fields with numeric identifiers indicate the actual
value that is used or returned for a particular function.

RELATED PUBLICATIONS

For further information concerning CYBER 170, CYBER 70, and 6000
Series Computer Systems, the NOS time-sharing systems, and the

user

interface for NOS, consult the following manuals.

Publication No.

Control Data Publication

CYBER 170 Computer Systems Reference Manual 60420000

CYBER 170 Computer Systems 60456100
Models 720, 730, 750, and 760
Model 176 (Level B)

CYBER 70/Model 71 Computer System Reference 60453300
Manual

CYBER 70/Model 72 Computer System Reference 60347000
Manual

CYBER 70/Model 73 Computer System Reference 60347200
Manual

CYBER 70/Model 74 Computer System Reference 60347400
Manual '

Modify Reference Manual 60450100

Network Products

Interactive Facility Version 1 Reference Manual 60455250

Network Products

Transaction Facility Version 1 Reference Manual 60455340

Network Products

Transaction fFacility Version 1 User's Guide 60455360

Network Products

Transaction Facility Version 1

Data Manager Reference Manual 60455350
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Cocntrol Data Publication

Publication No.

Network Products

Transaction Facility Version 1
CYBER Record Manager

Data Manager Reference Manual

Network Products
Network Access Method Version 1 Reference Manual

Network Products
Network Access Method Version 1
Internal Maintenance Specification

Network Products
Remote Batch Facility Version 1 Reference Manual

NOS Version 1 Installation Handbook

NOS Version 1 Operator's Guide

NOS Version 1 Reference Manual Volume 1

NOS Version 1 Reference Manual Volume 2

NOS Version 1 System Maintenance Reference Manual

NOS Version 1 Systen Programmer's Instant

NOS Version 1 Time-Sharing User's Reference Manual

NOS Version 1 Export/Import Reference Manual
TAF/TS Version 1 Reference Manual

TAF/TS Version 1 User's Guide

TAF/TS Version 1 Data Manager Reference Manual

TAF/TS Version 1 CYBER Record Manager
Data Manager Reference Manual

6400/6500/6600 Computer System Reference
Manual

DISCLAIMER

This product is intended for use only as described
in this document.

60456710

60499500

60490110

60499600
60435700
60435600
60435400
60445300
60455380
60449200
60435500
60436200
60453000
60436500
60453100

60456700

60100000

Control Data cannot be responsible

for the proper functioning of undescribed features or

undefined parameters.
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LPR - Load Print Data (GBPF, PFCF)
TPF - Terminate Print File

16-85
16-85
16-85
16-86

17-1
17-1

17-5

17-5

17-10
17-11
17-16
17-16
17-16
17-16

17-16
17-17
17-17
17-18
17-18
17-18
17-18
17-18

17-18
17-18
17-19
17-19
17-19
17-19
17-20
17-23
17-23

17-25
17-28
17-29
17-29
17-29
17-30
17-30
17-31

17-31
17-31
17-32
17-32
17-32
17-32
17-32
17-32
17-33
17=-34

17-34
17-35

xvii



SECTION 18

SECTION 19

60454300 B

PDF - Process Dayfile Messages
(PDMF) .

PLE - Process Limit Exceeded

ACT - Accounting (ACTF)

PHD - Generate Lace Card (GLCF)

POR = Process Operator Requests
(PORF)

CEC - Channel Error Cleanup (CECF)

BCAX - Exit

Error Processing

SYSTEM CONTROL POINT FACILITY
Introduction
CALLSS Macro
Parameter Block
Macro Format
SFCALL Macro
Macro Format
Parameter Block
SFCALL Function Codes
CALLSS Processing
Subsystem/UCP Communications Path
Connection State Table
End Processing
End UCP
End Subsystem
Abort Processing
Hostile User
Communication Ends and Aborts
CPUMTR Processing of SSC Calls
SSF Call Processing
SF.ENDT (06D
SF.READ (10), SF.WRIT (14)
SF.XRED (40), SF.XWRT (44)
SF.EXIT (16)
SF.SLTC (30>, SF.CLTC (32)
SF.SLTC - Set Long=Term
Connection
SF.CLTC - Clear Long=Term
Connection
SF.STAT (12)
SF.SWPO (24)
SF.REGR (02)
SF.LIST (34), SF.XLST (42)
SF.SWPI (26)

QU?UE PROTECT, QFM UTILITIES
Preserved Files
Queued Files
IQFT Entry
Queued File Entrance
Queued File Removal
Queued File Recovery
Dayfile Recovery
Recovery Processing
Equipment Section
Queue File Manager (QFM)
Queue File Supervisor (QFSP)

17-35
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17-35
17-35
17-35

17-36
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QODUMP/QLOAD Utility Control Words
Queue Recovery (QREC) Utility
QLIST utility

QMOVE Utility

QLOAD Utility

LOLIST Utility

QDUMP Utility

DFTERM Utility

DFLIST uUtility

FNTLIST uUtility

QALTER Utility

ACCOUNTING AND VALIDATION
Account dayfile
SRU Algorithm
AAD Routine
AIO Routine
CPT Routine
SRU Routine
Accounting CPUMTR Functions
ACTM - Accounting Functions
ABBF (1) Function
ABSF (2) Function
ABCF (3) Function
ABEF (&) Function
ABVF (5) Function
- ABLF (6) Function
RLMN - Reguest Limit
_TIOM - Tape 1/0 Processor
UADM - Update Control Point Area
Validation Files
Tree-Structure Files
COMSSFS
MODVAL and Validation Files
VALINDs File
VALIDUs File
User tumber Validation Block
Deleted User Numbers
ACCFAM Program
Routine 0AV
SUN - Search for User Number
UVF - Update Validation File
IVF - Initialize Validation File
Validation Limits
PROFILE and Project Profile Files
Access to PROFILa
PROFILa File
Deleted Charge and Project Numbers
CHARGE Routine
Routine QAU
Data Base Errors from PROFILE

MULTIMAINFRAME

MMF Overview

MMF Environment
System Flow
Deadstart

Shared Mass Storage
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Mass Storage Recovery Tables 21-4

TRT Interlocking 21-5
Device Initialization 21-5
Device Unload 21-6
Device Recovery 21=-7
Device Checkpoint 21-11
Fast Attach Files - 21=-12
Permanent File Utilities ' 21-12
I1/0 Queue Protect 21-13
CPUMTR Considerations 21-14
Segmentation 21-14
ECS Interlocks 21-14
TRTI Interlock 21-14
PRSI Interlock 21-14
BTRI Interlock 21-15
MRUI Interlock 21-15
CIRI Interlock 21-15
DATI Interlock 21-15
FATI/PFNI Interlocks 21-15
IFRI Interlock 21=15
COMI Interlock 21-15
CMR Interlock Tables 21-15
PFNL Table 21-15
MST Table 21-16
Interlock Reject Handling 21-16
Inter-Mainframe Function Requests 2)-17
Parity Error Processing 21-20
Reporting of ECS Errors 21-22
Operator Interface - DSD 21-23
Machine Recovery - MREC/1MR - 21-23
CYBER 170 RAM 22-1
S/C Register Deadstart Display 22-1
List Hardware Registers in Deadstart
Dump 22-5
Routine EDD 22-5
DSDI 22-10
S/C Register Error Logging 22-12
CYBER 170 Fatal Mainframe Errors 22=-13
Group I Errors 22-13
Group 11 Errors 22-14
CYBER 170 Power Failure and Environmental
Bits 22-15
System Flow 22-16
SCR Bit 37 Only Set 22-16
SCR Bit 36 or ILR Bit 0 Set 22=-16
Unhangable 1I/0 Channel code 22-17
Drivers . 22-17
Routine 1ED 22-18
Routine 17D 22-18
Routines DSD, 1DL 22-18
Output Channel Parity Error
Detection/Logging 22-18
65x Equipment 22-18
MTS Equipment 22-19
BATCHIO - Unit Record Equipment 22-19
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SECURITY
System Access
Secondary User Statements
Security Count
Other User Number Protections
Special User Numbers
User Access Premissions
Special Console Modes
Special Entry Points
$SSJ= Entry Point
SSM= Entry Point
SDM= Entry Point
VAL= Entry Point
Secure System Memory
Prohibit Dumping
Clearing Memory
Other Data Protections
File Access
System File Access

STIMULATORS
Introduction
Calling STIMULA v
STIMULA Control Statement
ASTIM Control Statement
NSTIM Control Statement
Functional Overview '
STIMULA
1TS and 1TE
DEMUX
STIMOUT File Format
EST Entries Used for Stimulations
STIMULA EST Entry
ASTIM Entries
NSTIM Entries
Tables Used for CPU/PP Communication
TSCR = Scratch Table
TTER - Terminal Table
TSTX - Session Text Table
TASK - Task Table
TSPT - Session Pointers
RA Locations (Stimulator Usage)
TCWD - Table of Control Words
STIMULA Routines
PRS - Preset Routine
TSF - Translate Session File
RSP - Reguest Session Parameters
RMP - Request Mixed Parameter Input
SSA - Set Session Addresses
STA - Set Task Addresses
IOR ~ Initialize OQutput Recovery
BSM - Begin Stimulation
RCO - Recover Output
Description of 1TS/1TE Routines
PRS = Preset Routine
CTS - Check TELEX Status
ICT - Initialize Control Table
SCP - Start Central Program
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SSL - Stimulation Service Loop
LGI - Process Login

REJ - Reject Character

TTD - Think Time Delay

WTC - Write Terminal Character
EOL - Process End-of-Line

EOS - Process End of Script
SLI - Source Line Input

GNT - Get Next Task

PET - Process End of Task

OTT - Optional Think Time

SAN - Set Account Number

RTC - Read Terminal Character
HNU = Hung Up Phone

INI - Initiate Input

REG - Process Regulation

Data Flow

Line Speed (LS K-Display Parameter)
Input Speed (IS K-Display Parameter)
Logout Delay (LD K-Display Directive)
Think Time (TT K-Display Parameter)
Think Time Increment (TI K-Display

Parameter

Activation Count (AC K-Display

Directive)

Activation Delay (AD K-Display

Directive)
Repeat Count

Parameter)

(RC K=Display Directive)
Loop On Session File (LF K-Display

Recover OQutput (RO K-Display

Directive)

CHECKPOINT/RESTART

Checkpoint File
Checkpoint = CKP
RESTART

DEADSTART

Hardware Deadstart
Software Deadstart

Startup

os8

DIO

SET

System Loadin
SYSEDIT

g

MS Recovery Operations

PPR Initialization

Recovery
Checkpoint File

Disk Deadstart File

INSTALL
Routine 1IS
Function 1

Function 2
Function 3

Validate Install
File

Initialize SDF
Complete SDF
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Function 3 - Complete SDF

Inst

: allation
Function & - Process Mass Storage

Error

DISPLAY ROUTINES DSD,

pIS

Dynamic System Display (DSD)

Structure of DSD

Programming Consideration

Routine 1DS
DIlS Display Program
Structure of DIS .

OverLay Residency and DL

CENTRAL PROGRAMMABLE K DISPLAY

Console Communication
Display Screen
Display Programming
Keyboard Input
K=-Display Standards.

K-Display Entries

K=-Display Format
Sample Program

LOCATION-FREE ROUTINES
Common Deck COMPREL
Common Deck COMPRLI
Loading Zero-Level Ove

PRODUCT SET INTERFACE

rLays

SCOPE Function Processor

SFP Structure

STS Request
Function 01
Functijon 02
Function 03

MSD Request

PFE Regqguest

ACE Request

PRM Reguest

Special Request Procéssing

Error Processor
Monitor Call Errors
D00 Request

FIN Request

NETWORK VALIDATION FACILITY
(Transferred to NAM IMS)

KRONREF, COMMON DECKS,
KRONREF

Common Decks

Common Deck Usage
sysL1s

EXPORT/IMPORT
Introduction
E/1 200 Programs

AND SYSLIB
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E/I 200 Overview
Export/Import Communication Areas
Function/Status Table
Message Buffer
Login Information Table
CPU Interlock Table
Drop Job Table
Password Table
Family Name Table
Export/Import FETs
Program E200cCP
INP - Input Data Processor
OUT = OQutput File Processor
1LS - Export/Import Executive Routine
XSP - Service Processor
Validate User Number (VUN)
Make Initial Job File Entry (MJE)
1ED - Multiplexer Driver '

FILE ROUTING AND GUEUE MANAGEMENT
Introduction
Queued File Controls
Disposed OQutput Validation
Deferred Batch Validation
Security Count Validation
Queued File System Sector
Input File Equivalences
Qutput File Equivalences
-Common Input/Output File Equivalences
Queued File FNT/FST
bDeferred Route
File Routing Concepts
Terminal Addressing
Alternate Routings
Special File ID Codes
Device Specification
Forms Code
Queued Management Equivalences
Creating a Queued File
Queue Management Routines
COMPUSS
USS - Update System Sector
WQS ~ Write Queued File System
Sector g '
Callers of COMPUSS
DSP - Dispose File to 1/0 Queue
QAC - Queue Access
QAC Preset
Function 0 - ALTER
Send to Central Site
(OQutput Files)
Change Terminal ID (TID)
Change Priority (Output
Files)
Change Forms Code (Qutput
Files)
Change Repeat Count
Change Spacing Code
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33-9
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33-13
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33-14
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33-16
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33-18
33-21
33-23
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Abort Job
Evict File
fFunction 1 - GET
Function 2 - PEEK
Function 3 = COUNT
QAC - Key Resident Subroutines

SEJ - Search for Executing Job

SFF - Search for File

VCI - validate Central Memory
Information

VMI - Validate Mass Storage
Information

REPRIEVE PROCESSING (RPV)
Reprieve Overview
RA+1 Call
Reprieve Functions
Parameter Block
Control Point Area Use
Setup Function
Resume Function
Reset Function
Interrupt Processing for Extended RPV
Terminal Input Reguested:
Interrupt Flow

PERMANENT FILE UTILITIES
Introduction ‘
PFS - Permanent File Supervisor
POC - Process Overlay Call
KIP - Keyboard Processor
CDT - Convert Date and Time
DDE - Determine Default Equipment
O0CK - Option Check
OCP - Option Combination Processor
PIE - Process Initial Entry
SVO - Set Valid Options
PFU - PF Utility Processor
PFU Structure
CAU - Clear PFU Active Flag
CCA Check Central Address
CFA - Compute FET Address
CFS Complete FET Status
DCH. - Drop Channel if Reserved
FAR - Force Autorecatl

FFE = Final FNT Entry

LDB - Load Buffer

PAR - Pause and Reset Addresses
PDA - Process Direct Access File

RCH. - Request Channel if Not
Reserved
RPP - Recall PP

SAP - Set Addresses for Dump and Load

SAU - Set PFU Active Flag

SBA - Set Buffer Arguments

SCT - Set Catalog Track

SFC - Set File Complete

SFF - Store File Name and FET Address
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PF

SFT
socC
STS
UFP
VCA
VME
WIF
PFU
OPN
ACF
RRD
LML

STU
CLu
RCF
CHF
SFL
SEC
(e
SES
LCT
IAC
DAC
TsSU

Set File Type

Store One Character
Store String

Update FET Pointers
Validate Central Address

Validate Mass Storage Equipment

Write Interlock Flag

Common Decks

Open File

Advance Catalog File

Read Data List

Load Main Lonp

CATS Position

CATS Write

CATS Read

PETS Position

PETS Write

DATA Position

DATA Write

EMB - Empty Buffer

Set PF Utility Interlock
Clear PF Utility Interlock
Rewind Catalog File

Change File Name

Set File Llength

Set Catalog Track Interlock
Clear Catalog Track Interlock
Set Error Idle Status
Locate Catalog Track
Increment PF Activity Count
Decrement PF Activity Count
Test PFU Interlock

Utility Programs
Interlocks

Permanent File Activity Count
Permanent File Utility
Interlock

Total PF Interlock

Catalog Track Interlock

PFATC Utility
PFCAT Utility
PFCOPY Utility
PFDUMP Utility

Obtaining the File

Device Selection

File Selection

Selecting a Device to Dump

Writing the Archive File
Archive File Control Words
Archive File Label
Catalog Image Record
Writing the Permanent File
Archive File Termination
Purge After Dump

Interlocking

Error Processing
Reading Catalog Entries
Reading Permit Entries
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Reading PF Data
Writing the Archive/Verify
File
PFLOAD Utility
Loading the File
File Selection
Permits Processing
Data Processing
Catalog
End-of-Load
Archive File Assignment
Transferring Files to Mass
Storage
Interlocking
Activating PFU for Loading
Error Processing
Reading the Archive
File
Errors Reading Control
Words
Writing the Permanent
File

INTERACTIVE FACILITY (IAF)
Introduction
Terminal Operation
Terminal Job Initiation
Terminal Job Interaction = Output
Terminal Job Interaction = Input
Interactive Job Names
Interactive COMPASS Program Example
IAFEX Initialization
IAFEX1 - Main Program
Driver Request Queue(s)
Monitor Reguest Queue(s)
VDPO - Drop Pots (IAFEX1
Routine DRT)
VASO - Assign Output (IAFEXI1
Routine ASO)
VSCS - Set Character Set Mode
(IAFEX1 Routine SCS)
VSBS - Set Sybsystem (IAFEX1
Routine S$BS)
VMSG - Assign Message (IAFEXI
Routine DSD)
VSDT and VCDT TSEM Requests
TGPM Request
Terminal Table
Network Tables
Pot Link Table
Internal Queues (TRQT)
Reentry Table (VRAP)
Table of Reentry Routine Parameters
(TRRT)
Queue Processing
IAFEX Routines
IAFEX2 - Termination Overlay
IAFEX4 - IAF/NAM Interface
Connection Establishment
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Command Line Entry
Source Line Entry
Input to a Running Program
Output Processing
Session Termination
1TA IAFEX Auxiliary Routine
Group Request
Single Reguest
170 - Terminal Input/Qutput Routine
Additional Considerations
SALVARE - IAFEX Recovery File
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FIGURES

System Equipment Configuration

Central Memory Storage Layout Example
RA+1 CI0 and Request Calls

Graph of CM Time Slice and CPU Time Slice

System Interaction

System Interaction

Monitors Interaction

CPUMTR Entry Points From Exchange Packages
Main Loop for MTR

Process Time Dependent Scanners

AVC Advance Running Times

JS5W - Process CPU Job Switching (CPU Slot
Time)

PPL - Process PP Recalls

DSD PP Function Request

HNG - Hang PP and Display Message

FTN - Process Monitor Function

CCP - Check Central Program

CPR - CPUMTR Request Processor

XCHG - The CPU with CEJ/MEJ Not Available

CPUMTR Return Points

MTR = Exchange Entry From A CPU Program
CHECK - For System CP Reguest

Process - RA+1 Requests

PMN - Exchange Entry From MTR

PPR - Exchange Entry for Pool PPs

PRG - Exchange Entry for System CP (Program
Mode CPUMTR)

Pool PP Reguest

PP MTR

Program Reguest

System CP Program Mode

CPUMTR Running in MM Activates CP12

PP3 Requesting Function from CPUMTR

CPUMTR Processing PP Request Activates
Control Point 14

MTR Switches Control Points

CPUMTR Activates Control Point 10

Control Point 10 Calls CIO

CPUMTR Calls CIO, Activates Control Point 16
CI0O Runs to Completion and MXNs to Monitor
PP4 Issues DTKM via MXN

System Control Point Processing

. System Control Point XJ (MA) to CPUMTR

Subcontrol Point Field Length

System Interaction - PPR

1RP - Restore PPR

PP Resident (PPR)

Peripheral Library Loader (PU)
Process Monitor Function (FTN)
Reserve Channel (RCH)

Send Dayfile Message (DFM)
Execute Routine (EXR)
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FIGURES (Ccntinued)

General System Flow

Read Card Reader

1sJ Prepares a CP for the Job
17AJ Starts the Job

Job Creates Local File

Job is Rolled Out

Job is Rolled In (From Rollout)
Job Completes

Typical Queue Priority Scheme
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1

(VECEC RV, EVRU RV RV, RV RV RV IV R
1
A ed ed ol A O 00N

0 Control Statement Processing -
-11 Field Length of Loaded CPU Raquest Processor 5=31
-12 DMP= Processing (1AJ Calls 1RO) 5=34
-13 1AJ Calls LDR to Load DMP= Program 5=35
-14 1AJ Calls 1RI to Restore the Job 5=36
-15 General Flow 5-37
=16 Pass 1 (Job Flow Has Come to a DMP Control

Statement) 5-38
5-17 Pass 2 5-39
5-18 Pass 3 5-40
5-19 Pass & 5-41
5-20 Pass 5 5-42
6-1 1sJ Main Loop SCJ é-5
6-2 SFJ - Search For Jobd 6-10
6-3 1SP - Main Progranm v 6=16
6-4 1AJ Interaction 6-21
6-5 1AJ Major Overlay Memory Layout 6-22
6-6 1AJ - Advance Job 6-23
6-7 3AA - Begin Job 6-36
6-38 3AB - Process Error Flag 6-45
6-9 TCS - Main Routine 6-55
6-10 IST - Issue Statement 6-59
6-11 SCL - Search Central Library 6-61
6-12 BCP - Begin Central Program 6-66
6-13 ERR - Error Processor 6-71
6-14 INT - Initialize Direct Cells 6-74
6-15 1¢J - Complete Job 6-85
6-16 1R0 - Rollout Job 6-92
6-17 1RI - Rollin Job 6-97

. 7-1 RMS File Structure 7-9

7-2 Rollout File System Sector ‘ 7-10
7-3 bual-, Shared- and Multiple-Access

Configurations 7-17
7=4 MS Driver Core Map : : 7-22
7-5 PRS - Preset 7-23
7-6 LDA - Load Address 7-24
=7 DSW - Driver Seek Wait 7-25
7-8 EMS - End Mass Storage : 7-26
7-9 RDS - Read Sector 7-27
7-10 WDS - Write Sector 7-28
7-11 ENC - Issue Function 7-29
7-12 DST - Check Drive Status 7-30
7=-13 6DP = DDP/ECS Driver \ 7-32
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FIGURES (Continued)

Recover Mass Storage (RMS)

Read Device Labels (RDL)D

Check Active Devices

Check bevice Status (CDS)
Recover Devices (RCD)

Check Mass Storage

Check Active Devices (CAD)
Clear Inactive Devices (CID)
Check Unavailable Devices (CUD)
Check Initialization Regquests (CIR)
Overlay &4DA/RDA

Initialize Dayfiles (IDF)
Initialize Device Status (IDS)

MSM™

Load Map

Write TRT (WTT)

User/CI0 Interface

cIo
Cio

PP Memory Allocation
- Main Overlay

CI01/IRQ - CIO Initialization

SAF- Search for Assigned File

EFN
SFS
CFA
cBP
PFN
ERR
ERR
ISR

EVF/EPF - 2CA Subroutines to Evict a Mass

- Enter File Name

- Set File Status

- Check File Access

- Check Buffer Parameters

- Process Function

- Process Error

- Error Processor (2CK)

- Identify Special Request (2CA)

Storage or Permanent File

2c8
LDB
WCB
EOF
EOR
CPR
pPMS
UFS
IQF
CFN
TIO
PMT
MER
uoT

- Read Mass Storage

- Load CM Buffer

- Write Central Buffer

- Process EOF

- Process EOR

- Complete Read

and Function Processor Return

- Update File Status

- Set IN = QUT = FIRST

~ Complete Function

- Terminal Input/Output

- Magnetic Tape Operation :
- Magnetic Tape Executive Reguest
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STIMULATORS 24

INTRODUCTION

A stimulator enters a hypothetical work Load into the system to
analyze the effects of such a work load on response time and
system reliability. An internal stimulator allows the work Load
to be entered into the system without the use of any external
communications equipment on the related terminals. An internal
stimulator is part of the stimulated environment (that is, it
runs on the same computer that it is stimulating). An external
stimultator allows the work lLoad to be entered into the system
‘using external communications equipment, but without the use of
the related terminals. An external stimulator may or may not
run within the stimulated environment.

The NOS stimulator software consists of the following programs:

Program Description

STIMULA A CPU program that processes input from a
session file and K display.

1TS A PP program called by STIMULA to enter
the work Load into the system.

1TE A PP program called by STIMULA to enter a
work Load into the system using external
communications equipment.

DEMUX A CPU program that processes the stimulator
output.

Figure 24=1 illustrates the relationship of the various
stimulator modules.

CALLING STIMULA

The type of stimulation to be run is determined by the control
statement used in the STMxxxx procedure file. The control
statements STIMULA, ASTIM, and NSTIM all initiate the CPU
program STIMULA. '

STIMULA CONTROL STATEMENT

The STIMULA control statement initiates an internal stimulation
that enters a work lLoad into the system through TELEX or IAF.
Wwhen used with IAF, the work Lload is entered directly to IAF
without going through NAM (refer to figure 24-2). STIMULA can
be run as the only front end in the system or in conjunction
with live terminals. Only interactive terminals can be
stimulated. The format on the control statement is as follows:
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Session K-Display Change Contral
File Input File Statement

A

STIMULA 1TS/TE

STIMOUT
file

DEMUX

user-

supplied
post-

processor

Figure 24-1. Relationship of Stimulator Modules
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stimulated. The format on the control statement is as follows:

STIMULA(I=LFn)

Lfn - Local file to be used as the session file.
If not specified, the initial K display
requests the session file name.

stimulator ‘ TEL.rEX
software channel |- IAE

Figure 24-2. Hardware Configuration for STIMULA

" ASTIM CONTROL STATEMENT

The ASTIM control statement initiates an external stimulation
that enters a work load into the system through TELEX. The
stimulation software communicates with a TS type 6676 or
2550-100 multiplexer while TELEX communicates with a . TT type
multiplexer. The ports of the TS and TT type eguipment are
hardwired together (refer to figure 24-3). ASTIM can be run as
the only front end in the system or in conjunction with Live
terminals. Only interactive terminals can be stimulated. The
format of the control statement is as follows:

ASTIM(I=Lfn)
Lfn Local file to be used as the session file.

I1f not specified, the initial K display
requests the session file name.

communication

lines
. 6676
stimulator or . 6676 |- TELEX
software channel | 2550-100 ° channel
[Tsl [TT]

Figure 24-3. Hardware Configuration for ASTIM.
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NSTIM CONTROL STATEMENT

The NSTIM control statement initiates an external stimulation
that enters a work Load into the system through Network Access
Method (NAM) and its applications (in particular, IAF). The
stimulator software communicates with a TS type 6676 or
2550-100 multiplexer while the NAM software communicates with an
NP type communications processor (255x Host Communications
Processor). The ports of the TS and NP type equipments are
hardwired together (refer to figure 24-4). NSTIM can be run as
the only front end or in conjunction with Live terminals. Only
interactive terminals can be stimulated. The format of the
NSTIM control statement is as follows:

NSTIM(I=Lfn)
Lfn Local file to be used as the session file.

If not specified, the initial K display
requests the session file name.

stimulator 6?;6 : 266x network
software channel | 2550-100 | o channel software
[TS] [NP]

Figure 24-4. Hardware Configuration for NSTIM.

FUNCTIONAL OVERVIEW

The following paragraphs describe what functions STIMULA,
1TS/1TE, and DEMUX have with regards to the NOS stimulation
software.

STIMULA
STIMULA is a CPU program that is initiated by the STIMULA,
ASTIM, or NSTIM control statements. The major functions of

STIMULA include the following.

@ Access session file and convert session text into a
format suitable for the stimulation.

e Process K-display input and directive file input that

describes the terminal characteristics (such as Lline
speed, think time, lLogout delay, and so on).
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e Build tables that will be needed by the stimulator
drivers 1Ts or 1TE.

e Monitor stimulation driver status during the stimulation

run. The output buffers will be flushed when requ1r?d,
the next best task computed, and the end of stimulation

detected.

e Once stimulation is complete, the STIMOUT file is
written.

" 1TS. AND 1TE

Routines 1TS and 1TE are PP programs that are called by STIMULA
to drive the stimulation. Routine 1TS is called if the STIMULA
control statement js used. Routine 1TE is called if the ASTIM
or NSTIM control statement is used. The major difference
between 1TS and 1TE is that 1TS communicates directly with 17D
via a channel. Routine 1TE interfaces with a 6676 or 2550-100
multiplexer. Routine 1TE does not know if it is driving TELEX or
Network Access Method applications. '

The major functions of 1TS and 1TE include:

1. Initialize. control table in STIMULA with maximum number
of terminals that can be stimulated.

2. Activate terminals at a rate specified by the AC and AD
K-display directives.

3. Transmit data to the host at a rate specified by the IS
K-display parameter.

L. Receive data from the host at a rate specified by the LS
K-display parameter.

5. Process think time delays as_specified by the TT and TI

K-display directives and optional think times as set in
the session text. ' A '

6. Process lLogout deLay aSJsbeCified»beLD'K-dispLay
directive. ' '

7. Process repeat count processing as specified by the RC
and LF K-display directives. :

8. Process task requests as set in session text.

9. Process dynamic Login requests as set in the session
text.

10. Return all data sent-or received from thé host to the

output buffer as specified by the RO K-display
directive.
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In addition to the above functions, 1TE has the following
additional functions.

1. Returns trace data to the output buffer as specified by
the TE and TL K-display directives.

2. Processes source Line input as specified in the session
text.

3. Processes line regulation when encountered.

DEMUX
DEMUX is a CPU post processor program. It is run after the
stimulation is complete. 1Its main functions include the
following.

1. Sort terminal data by terminal number.

2. Sort trace data by terminal number.

3. Convert terminal data from ASCII to display code.

4. Convert trace data to readable output.

5. Process time stamps found in STIMOUT.
Output from DEMUX can be input into a user supplied program to

analyze the stimulation. .

STIMOUT FILE FORMAT

When output is to be recovered (RO=ON K-display parameter), a
file called STIMOUT is created by STIMULA. Two types of
informtion are found on this file; upline and downline data
information and trace information.

The upline and downline information includes all data sent and
received by the stimulator with time stamps for when a carriage
return was sent by the terminal and a time stamp for when the
first character of output was received. The format for this
type of information is in the following format.

59 47 35 23 | 0]
tn char char char char
tn Terminal number for which data corresponds to.
char Data information in the following format.
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Trace information

11109

tim| data

data

Time stamp flag.
Millisecond flag.

ASCII character in bits 9 through
0 if t and m are zero. Second
time stamp if t is 1 and m is 0.
Millisecond time stamp if t and m
are 1.

ijs written to the STIMOUT file if the TE and

TL K-display parameters have been used. The trace information
is contained in a two-word packet as follows.

a1 35

59 23 I 0
1 tn status sec msec
1 tn ja in out reserved
tn Terminal number
status Byte 0 and 1 from the first word of TE
sec Value Qf second clock
msec Value of millisecond clock
ja VaLué of TOCA entry for terminal
in Input character
out Qutput character

Trace information is helpful when debugging 1TE or verifying

hardware.

60454300 B
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DEMUX sorts information on the STIMOUT file by terminal number
and by data or trace information. Data is also converted into
readable display code.

EST ENTRIES USED FOR STIMULATIONS

Depending on the stimulator that is being initiated, certain EST
entries must be present in the EST table. This section
describes the format of these EST entries and when they are
required. )

Two types of EST entries are used for external stimulation while
only one EST entry is needed for internal stimulation. The TT
EST entry is always required by TELEX or IAF. The stimulator
software does not get information directly from this type of

EST entry. The stimulation software requires an EST entry (TS
type EST) for external stimulation only. One TS EST entry is
required for each 6676 or 2550-100 multiplexer to be driven by
the stimulator. Up to eight 6676 or 2550-100 multiplexers, or 12
interactive lines can be driven by ASTIM and NSTIM. If NHP is
being stimulated, the TT EST entries are replaced by NP EST
entries.

STIMULA EST ENTRY

The following CMR deck entry should be present when the STIMULA
control statement is to be used. )

EQnn=TT,st,ct,1,ch,0,lines.

nn EST ordinal
st Equipment sfatus
ON - equipment available for system use
OFF - equipment unavailable
ct Controller number
ch Channel number
Lines Number of Llines to be stimulated

The general format for this EST entry is as follows.

59 53 47 41 35 23 It 8 5 0
(ty19e)

0 cp 0 ch lines |s TT ct]O
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cp Control point number

ch Channel to be used for stimulation.
Lines Maximum number of Llines that can be stimulated
s Equipment status:
: : 0 = device available (ON)
1 = device unavailable (OFF)
ct Controller number
. type MUX t?pe:
. : 0 = real
1 = stimulator

The channel should not have an equipment connected to it. If it
does, 1TD/1TN and 1TS may hang. This EST entry must be turned
on before TELEX or IAF are initiated.

The stimulator software does not use this EST entry directly.
Routine 1TD/1TN finds the stimulator EST entry and assigns it to
the timesharing subsystem control point. The maximum number of
Lines to be stimulated and the channel to be used for 1TD/1TN
and 1TS communications are set into bytes 3 and 4 of the first
word in the 1TD/1TN message buffer. Routine 1TS searches for
the 1TD/1TN message buffer to get this informtion. For this
reason, TELEX or IAF must be initiated before the stimulator.

ASTIM ENTRIES

Two types of CMRDECK entries are required to be present when the
ASTIM control statement is initiated.

The stimulator software requires the following EST entry.
EQnn=TS$,st,ct,0,ch,0,Llines.
Wwhile the TELEX/IAF software requires the following entry.

EQnn=TT,st,ct,10,ch,0,lines.

nn EST ordinal

st ON/OFF status

ct Controller number
ch Channel

Lines Maximum number of Lines to be stimulated

Two EST entries are required since the stimulator may be

running in a different machine than is being stimulated. Also,
there are two multiplexers being used; the stimulator is driving
one and TELEX/IAF is driving one (refer to figures 24-3 and
24-4) . :

The central memory format for the TS and TT EST entries is as
follows. '
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59 53

47

41

35 23 I 8 5

0

ch lines |3 TS ct

-t

59 53

47

41

35 23 I 8 5

—- N

ch lines TT ct

NSTIM ENTRIES

Two types of CMR deck entries are required to be present

the NSTIM control statement is initiated.

The stimultor software requires the entry.

EQnn=TS,st,ct,0,ch,0,lines.

while the NHP software requires the following.

EQnn=NP,st,eq,in,ch,0,node.

nn EST ordinal
st ON/OFF status
ct Controller number
eq Equipment number
in Index number
ch Channel
node Node number
Lines Maximum number of Lines
The central memory format for the TS and NP EST entries
follows.
59 53 47 41 35 23 I8 0
o] cp o] ch lines 'f TS ct 0
59 53 47 4| 35 23 It 8 5 0
0 cp 0 ch node f NP eq|O| in

60454300 B
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TABLES USED FOR CPU/PP COMMUNICATION

This section describes the tables that are used for
communication between STIMULA and 1TS/1TE. ALL tables are
built by STIMULA and they reside in STIMULA's field length.

TSCR - SCRATCH TABLE

‘This table is used to contain code, FETs, and buffers that are
used once the stimulation has been initiated. The code is
responsible for recovering output and selecting the next best
task to process. If output is not to be recovered, this table
remains empty.

TTER - TERMINAL TABLE

TTER (refer to figure 24-5) is generated for 1TS and 1TE, to be
used for control of the stimulation run.

TSTX - SESSION TEXT TABLE

A session consists of 5 bytes of session text per word. Each
session is linked to the next session by a control word. There
are n words per session. The byte format is as follows.

7 0
cc char
¢cc¢ Output control code (binary)i
100 O Normal output
010 O End of output Line
001 0 End of session
char ASCII character

The format of the session link is as follows.

59 | . 17 0

index of next
o session
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59 56 53 47 35 2l 23 I 0

Ol filb oaddr rc t1d ct ck
L ]
~ e ~
. i
nt-1 [ f |D oaddr re t1d ct ck
nt Is is Id tts ott
L, *
A ® o~
i~ o ~
nt ¥2-1 Is is Id tts ott
nt*¥2 |r |b oaddr acct taddr r
e
:-"l;: : ;‘.L!
nt*3-1}{r |Db oaddr acct taddr S ¢
nt¥*3 used by 1TS for output recovery
[ ]
~ ° -~
1 .
nt»*4-1 used by 1TS for output recovery
ntx 4 f laddr in Q§§£:§$$§§\ cnt
NNNNNNNANN
*
Pt o ’J’L‘
[ ]
N \5ANN§§§
nt%5-1 | f laddr in \\\\\\\\ cnt
N

Figure 24-5. TTER Table
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nt Number of terminats (number of entries in table)

f Flags
Bit Description
59 off Line
58 " Disabled
57 . Character encountered
b Current byte of output data word
oaddr - Address of current output data word
rc . Repeat count .
ttd Think time delay in second
ct - Character time in milliseconds
ck Timing clock : K
Ls Line speed (character time in milliseconds)
is Input speed (character time in milliseconds)
ld: Logout delay in seconds
tts Think time in seconds
ott Optional- think time in seconds
r Reserved field :
acct . Special account number flag
‘taddr Address for current task table entry
lb Byte of output word for Lst output line-
Laddr Address of output data word for Last output
in: Character counter '
cnt Number of times terminal encountered Lline

regulation
Figure 24-5. TTER Table (Continued)

This table is built by STIMULA from the data contained on the
-session file. It is used by 1TS/1TE during the stimulation to
get the next character to transmit to TELEX/IAF. The b and
~oaddr fields of the first word of the terminal table entry are
"used to get the next character for output. -

"TASK = TASK TABLE
This table is used for selection of the next best task. It is
built by STIMULA and is used by STIMULA during the stimulation

to determine the next best task to be executed.

59 - 23 17 1l 0

task name task address

0o . | ccals ~ tcals

desired percentage (floating point)

actual percentage (floating point)
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ccals
tcals

TSPT =~ SESSION POINT

This table is used o
not present when the

Completed task call
Total ask call

ERS

nly during STIMULA initialization.

stimulation is in progress.

59 47 35 23 17
tt s tty re index
is Id 0
tt Think time
ls Line speed
tty Terminals assigned
rc Repeat count
index Index in TSTX of session
is Input speed in characters/second
Ld Logout delay in seconds

RA LOCATIONS (STIMULATOR USAGE)

The RA locations tab
contain information
drivers.

60454300 B

le is shown in figure 24-6,
that can be used by all active stimulation

It is

These entries
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59 53 47 3 29 23 I 0

RASC f ' lwa (o} fwa : dtask
RA+4 | system communications
RANT address of next best task
RATK FWA of task table
RACW ac “nt . tm ad fl
RATK eq ~Ind In2 0
RAMD al | 0
RAPP ‘ number of entries in TCWD
f 0, loop on session file
1, Loop on session record
lwa LWA+1 of session file
fwa First word address of session file
dtask Number of default task calls
ac " Activation count
nt Total number of stimulated terminals
tm Think time mask
ad Activation delay ,
fl Field Length needed for stimulation
eq Equipment ordinal for multiplexer
in1 Minimum Line number to recover trace information
tn2 Maximum line number to recover trace information
ai Activation indicator contains control table ordinal

of stimulation driver currently activating
terminals

Figure 24-6. RA Location Table
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TCWD - TABLE OF CONTROL WORDS

The table of controt words includes one entry for each
stimulation driver called as follows.

59

47 35

TCWD |[c tb

eqnt

fet

ttadd

tb

eqnt

fet

ttadd

60454300 B

Completion bit (set by 1TS/1TE)
driver active
driver complete

0 = stimulation
1 = stimulation

Terminal number

For 1TS (set by
For 1TE (set by
eq = Equi

bias (set by STIMULA)

1TS),
1TE),
pment

nt = Number of

The total number of Line regulations for
stimulator driver

is returned

12-bit nt
6-bit eq and 6-bit nt
EST ordinal

terminals for equipment

completion of the stimulation.

OQutput file fet
(set by STIMULA)

the
in this byte at the

(0 if no output to be recovered)

Terminal table entry address (set by STIMULA)
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STIMULA ROUTINES

Figure 24-7 shows the main floq for STIMULA.

The three entry points STIMULA, ASTIM, and NSTIM control the
setting of the NPS (network product stimulation) flag, the mode
(internal/external stimulation) flag, and whether 1TS and 1TE
are called. The NPS flag is set only when the NSTIM control
statement is evoked. This flag is used by TSF (translate
session file) to determine if an end of Line is to be
terminated by a carriage return (this would be the case for
STIMULA and ASTIM) or by a DC3. The mode flag is used by PRS
. (preset), ICT (initialize control table) and SAC (set
activation count). The mode flag is used to determine what
format is used for the control table entries. The NSTIM and
ASTIM entry points will also change the 1TS RA+1 requests to
1TE RA+1 requests. : : :

PRS- = PRESET ROUTINE
The routine PRS (preset) performs the following functions.
1. Crack the control statement arguments.

2. Call 1TE or 1sttorinitiétize TCWD (control worditabLé)
Wwith the number of terminals and equipment number.

3. Set the maximum number of terminals that can be
stimulated into NT, MNT, and DSNT.

4. Set the default activation rate.

5. Modify character translation table if 64 character set
' is enabled. :

6. Rewind the session file if it was specified on the
" control statement.

TSF - TRANSLATE SESSION FILE

The routine TSF (translate session file) performs the following
functions.

1. 1f the session file was not specified on the control
statement, the routine RSF (request session file) is
called to attach the session file. The routine RSF
will request K-display input from the operator
regarding the location and name of the session file.

2. Once the session file has been attached, TSF begins
: reading the session file and building the TSTX, TSPT
and TASK tables. Each record in the session file is
_ processed. If the record is a session record, the
session text is converted to ASCII, set into the TSTX
table and an entry is added to the TSPT table. If the
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record contains a task (the first character of the
first word of the record is a $), then the task text
is converted to ASCII, set into the TSTX table and an
entry is added to the TASK table. The TSTX and TASK
tables are completely built by TSF. The TSPT table
will be modified at a Later time.

3. End of line and end of session control characters are
set in the text table as required. These characters
will cause special processing to take place in 1TS/1TE.

~The session file is returned to the system by the main routine.

RSP - REQUEST SESSION PARAMETERS

The routine RSP (request session parameters) is responsible for
requesting K-display input from the operator concerning the ;

'session parameter settings. At this time the operator can set

"the follewing session parameters.

NT' Number of terminals to stimulate
LS Line speed

IS Input typing speed

TT Think time ,

TI Think time increment

AC Activation count

AD Activation delay

‘RC .- Repeat count

LD Logout delay ,

RO Recover output option - .
LF Loop on session file option
TE Equipment ordinal for trace
TL Line number for trace-

"Values entered at this time affect all terminals that are to be
‘stimulated.‘ On exit from RSP, the values to be used for the
\session parameters are stored in working storage.

RMP - REQUEST MIXED PARAMETER INPUT

The routine RMP (request mixed parameter input) allows the
operator to set the session parameters on a script basis. The
operator may‘enter jnput to the stimulator with the K display
‘or a directive change file.

RMP calls the routine MXD to move the session parameters that
were stored in working storage by RSP to TSPT. The routine DMX
is called to build the K display to be used for mixed mode
input. The routine KBI is called to process K-display input.
The K-display input will be set into the appropriate TSPT
entries immediately. On exit, the TSPT table is completely
built. No more interaction with the operator is required by
STIMULA. o '
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SSA - SET SESSION ADDRESSES

The routine SSA (set session addresses) is responsible for the
following functions.

1. Calcutate the relocation address for the tables TSCR,
TSER, TSTX, and TASK.

2. Set the script pointers into RASC.

3. Assign scripts to the terminals. When a script is
assigned to a terminal, information is moved from the
TSTP entry for the script into the TTER entry for the
terminat. The number of terminals field is
decremented in the TSPT entry and the next script is
assigned. Script will be assigned to terminals until
the number of terminals field is zero. Scripts are
assigned in a round robin order. The first script is
assigned to the first terminal, the second script to
the second terminal, the last script to terminal n and
then the first script is assigned to terminal n+1.
When all scripts have been .assigned any remaining
terminals are disabled by setting bit 58 of the first
word of the terminal table.

STA - SET TASK ADDRESSES

The routine STA (set task addresses) uses the relocation
addresses calculated by SSA to set with the addresses of the
task table.

IOR - INITIALIZE OUTPUT RECOVERY

If output is to be recovered from the stimulation run (that is,
RO=ON was entered on the session parameter display), then the
routine IOR (initialize output recovery) is called. IOR is
responsible for setting up the FETs and buffers that are used
by the stimulation drivers. The TSCR table is used to hold the
code, FETs, and buffers used for recovering output. If output
is not to be recovered, this table remains empty.

IOR allocates space in TSCR and moves the recovery code, FETs,
and buffers into TSCR. The FET address is set into TCWD (table
of control words).

BSM - BEGIN STIMULATION

The routine BSM (begin stimulation) is responsible for setting
the control word into RACW, moving the table TSCR, TTER, TSTX,
and TASK to low memory and calling the stimulation driver for

the first entry in TCWD. The routine ICT (initialize control

table) is called to set the terminal bias and the appropriate

terminal table address into the control word table.

60454300 B 24-20



When BSM is ready to move the tables to Low memory, a move LlLoop
is moved to high memory. When this move Loop is executed, the
tables TSCR, TTER, TSTX, and TASK are moved to Low memory.

Once the tables are moved, the stimulation drivers for the
first entry in TCWD is called. The first stimulation driver
called is responsible for dropping the CPU and transfer control
to the output recovery routine if needed.

Figure 24-8 shows how BSM reorganizes memory in preparation for
the stimulation.

RCO -~ RECOVER OUTPUT

1f output is to be recovered, the routine RCO is relocated by
BSM. The first stimulation driver is responsible for
transferring control to RCO. RCO performs three tasks while
the stimultation is in progress:

1. Compute the addresses of the next best task when a
task address is needed.

2. Scan all the output FETs being used and call CIO to
flush the buffers to disk when the buffers are more
than half full.

3. Scan the TCWD to determine when the stimulation is
complete.

Once the stimulation is complete, the control point queue
priority and CPU priority are reduced. The routine COF
(complete output files) is called to write the output data
recovered by each stimulation driver to the file STIMOUT.

RCO is flowcharted in figure 24-9.

DESCRIPTION OF 1TS/1TE ROUTINES

Depending on the stimulator control statement evoked, the CPU

program STIMULA will call either 1TS or 1TE. Routine 1TS is the

stimulation driver that interfaces with 1TD/1TN via a channel
while 1TE is a stimulation driver that interfaces with a 6676
or 2550-100 multiplexer.

Both 1TSS and 1TE binaries are generated from the 1TS Modify
deck. If a DEFINE ASTIM is entered into the Modify directive
file, the 1TE binary will be generated. If the DEFINE ASTIM is
not present, then the 1TS binary is defined. Differences
between 1TSS and 1TE include:

1. 1TS searchs for the 1TD/1TN message buffer to
determine how many terminals to stimulate and what
channel to use. 1TE gets this information from the TS
EST entry.
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2. 1TE is lLimited to driving 64 (100B) terminals. 1TS
can drive up to 512 terminals.

3. Channel interface in 1TS is geared to 1TD/1TN while
1TE interfaces with a 6676 or 2550-100 multiplexer.

4. 1TE provides a trace mechanism to allow the monitoring
of 1TE during run time.

The 1TS/1TE initialization is shown in figure 24-10 and the
main loop is shown in figure 24-11.

The formats of the 1TS and 1TE calls are as follows.

59 41 35 i7 o -
1TS cp 0 addr

59 4| 35 g 0
1TS cp 0] addr

addr 0 if 1TS/1TE is being called to initialize the

control word table TCWD.
Address of entry in control word table TCWD for
this copy of 1TS or 1TE. This call is made to
initiate the stimulation.

The CPU program makes an SPC RA+1 request when calling 1TS/1TE.

This allows the system to check the validity of the call

instead of 1TS and 1TE checking it.

The following discussion describes the more important routines

in 1TS and 1TE.

PRS - PRESET ROUTINE

The preset routine is responsible for the following functions.
1. Set channel instructions to use stimulator channel as

specified in the EST entry. The routine ISC

(initialize stimulator channel) is called to do this.

2. 1TE preset will call the routine IMX to initialize the
6676 or 2550-100 multiplexer.
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3. The control word set in RACW by the CPU program is read
and the values saved for later use.

4. The routine SCP is called to start the CPU output
recovery program and call remaining copies of 1TE.

5. The routine IOR is called to initialize the driver to
recover output.

6. The addresses of the terminal table entries are set
where requested by the TTADD macro.

7. The TOCA table is initialized. If a terminal is
disabled by the CPU program, the TOCA entry for that
terminal is set to OFL2, and the active terminal count
is decremented by one. If the terminal has not been
disabled its TOCA entry is set to LGI.

8. Preset checks the activation indicator in RAMD.
Preset does not allow any lines to be activated (that
is, initialization is not complete) until the
activation indicator is set to the TCWD index for the
stimulator driver. This is needed to control the
activation of terminals when multiple copies of 1TE
are called.

CTS - CHECK TELEX STATUS

The routine CTS (check TELEX status) is used by 1TS only. CTS
scans the PP communication area for 1TD/1TN. If 1TD/1TN is not
found (TELEX not active), then the control point is aborted. If
1TD/1TN is found, its message buffer is read to get the
stimulator channel and terminal count. If no terminals are
defined, the control point is aborted.

ICT - INITIALIZE CONTROL TABLE

In 1TS, ICT returns the terminal count read by CTS to the
control word table. Only one entry is returned by ICT.

In 1TE, ICT searches the EST for TS type equipments, assigns
the equipment to the control point, and returns the terminal
count to the TCWD table. The number of TCWD entries is set
into RAPP. Routine ICT will abort the control point if no TS
equipment is found or no terminals are defined.

SCP - START CENTRAL PROGRAM
The routine SCP is executed only by the 1TS or 1TE that is
assigned to the first entry of TCWD. SCP performs the

following functions.

1. Drop the CPU.
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2. Reduce field Llength of control point to the minimum
required.

3. Set stimulation initiated bit in RASC and issue
STIMULATION INITIATED message.

4. 1I1f output is to be recovered (RO=0N), the CPU is
started by setting the P address to STMO into the
control point exchange package and issuing RCPM
function. (Refer to RCO description.)

5. Initiate 1TS or 1TE for remaining entries in TCWD
table.

SSL - STIMULATION SERVICE LOOP

The routine SSL is responsible for processing all input and
output for all active terminals. The routine RTC is called to
process the last character input from the channel. Output
processing is keyed off of the TOCA table. This table contains
the address of the output routine to be used for the terminal.
SSL calls the output routines as specified in TOCA.

LGI - PROCESS LOGIN

The routine LGI is responsible for activating terminals at the
rate specified with the AD and AC K-display directives. Once
the Line can be activated, a carriage return is output on that
Line. After all Llines are activated, the activation indicator
in RAMD is incremented by one to allow activation of terminals
by another copy of 1TE. LGI outputs null characters until an
initiate input prompt is received for the terminal.

REJ = REJECT CHARACTER

The routine REJ is used by 1TS to control the rate at which
data is received from the host. If data is being received too
fast, 1TS will stimulate a ‘character reject by the mux. :
Routine 1TD/1TN will reissue the character until it is accepted
by 1TS.

Routine 1TE does not require this routine since the output data
rate is determined by the hardware being used.

TTD - THINK TIME DELAY

The routine TTD generates and processes a think time delay
before the next data message is sent upline. The think time is
generated by adding a random think time increment (set by TT
K-display directive) to a base think time (set by TT K-display
directive). The random think time increment is generated by
masking the lLow order bits of the system clock. TTD will
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decrement the terminal clock one every'second until the clock
expires. The input typing speed (IS) is then set in the
terminal clock and the TOCA table entry for the terminal is

updated to the routine WTC.

WTC - WRITE TERMINAL CHARACTER

The routine WTC is responsible for sending data upline at the
input typing speed (set by IS K-display directive). The
terminal clock is used in conjunction with the millisecond
clock. The first word of the TTER entry for the terminal is
read for the location of the next character to be processed.

The character is read from the TSTX table and the TTER entry for
the terminal is updated. WTC then checks to see if the
character read requires special processing (that is, end of
Line, end of script, optional think time, dynamic Llogin,
tasking) and if so, jumps to the appropriate processor. The
special character processors will return to either WTC3 or WTC7.
1f output is to be Llogged (RO=ON), the routine SDC is called to
Log the upline character processed.

Special characters processed by WTC jnclude the following.

Character* Routine Description

ELCR EOL End of Lline

ELXO EOL End of Line

ESC - EOL Escape (End of Line)
ETX EOL End of text (End of Line)
AUTO SLI Source Lline input

BTSK SNT Begin task

ETSK PET End of task

SACN SAN bynamic login character
OPTT oTY Optional think time
ESCR "EOS End of Script

ESXO0 EOS End of Script

EOL - PROCESS END-OF-LINE

The routine EOL is responsible for cleaning up the terminal
table when an end-of-line is encountered. This includes
resetting the optional think time, setting the Line speed for
downline data, clearing the user name flag, and clearing source
Line input flag. If the Last Line that was sent was source Line
jnput, the TOCA entry for the terminal is set to the routine
TTD. This allows the stimulator to send the next upline

message without receiving an ijnitiate input prompt. The
routines SDC and ETM are called to lLog the lLast character sent
and a time stamp indicating when it was sent.

*These characters are defined in COMSSTM.
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EOS - PROCESS END OF SCRIPT

The routine EOS is responsible for processing the repeat count
(refer to RC K-display directive) and Loop on session file flag
(refer to LF K-display directive) when the last character of a
session has been encountered. If a repeat count is not present
for a given terminal, EOS sets the terminal off Line bit in the
TTER and jumps to EOL to process end-of-line. If a repeat
count is present, EOS will check the Loop on session file flag
to determine if the same session should be repeated (LF=NO) or
the next session in the TSTX table should be executed (LF=YES).
The first word of the next session is set into the TTER and the
repeat count is decremented. The routine EOL is called to
process the end of Lline.

SLI - SOURCE LINE INPUT

The routine SLI is responsible for detecting source line input
to the beginning of an upline message and setting the source
line input flag in the terminal table for further processing by
EOL. A Lline is considered to be source lLine input if the
following conditions are met.

1. The first character of a Line is a comma.

2. 1TE is the stimulation driver.

GNT - GET NEXT TASK

The routine GNT is responsible for initiating the next best
task. To do this the following steps are taken:

1. The current session address and terminal status in the
first word of TTER are saved in the third word of TTER.

2. The next best task address is read from RANB. If the
CPU program has not set the next best task in RANB, the
default task is read from RATK and the task indicator
is incremented in RASC.

3. The task address is set in the first word of the
terminal table entry.

4. The task address in RANT is cleared if the default
task was not used.

S. The number of task call field in the task table is
incremented.

PET - PROCESS END OF TASK

PET is responsible for incrementing the task completed counter
in the task entry and resetting the session address saved in the
third word of the TTER table.
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OTT - OPTIONAL THINK TIME

OTT converts an optional think time that is specified in the
script into a usable format and stores it into the terminal
table. The routine EOL will set the optional think time as the
base think time. The optional think time will be used until the
initial think time is reset, another optional think time is set,
or end of script is encountered.

SAN - SET ACCOUNT NUMBER

The routine SAN converts the special user name character in the
script into the first, second, or third digit of the terminal
number. The special account number flag in TTER table is used
to determine what terminal number digit is to be set. The
account number field is cleared at the end of each line.

RTC - READ TERMINAL CHARACTER

The routine RTC processes the Last character input from the
channel for a given terminal. If it is a character that
requires special processing (such as initiate input or hang up
phone), the appropriate routine is called. If it is not a
special character the TOCA entry for the terminal is set to call
REJ (reject character) to control the line speed. If the
character being processed is the first output character received
other than a line feed or null character since the last upline
message, then ETM is called to log a time stamp for when the
character is received. The routine SDC is called to Llog the
data character.

In addition to the above, the RTC routine in 1TE interrogates
the first several characters of data received from the host for
the REPEAT.. message. If this message is received by a
terminal, the routine REG is called to process the Lline
regulation.

Character Meaning Routine called
IISI* Initiate input INI
IISE* Hang up phone HNU
REPEAT.. Line regulation encountered REG

HNU - HUNG UP PHONE

The routine HNU checks the status of the disable flag in TTER
that the routine EOS set. If the terminal has been disabled
(that is, no more sessions are to be processed for this Lline),
then HNU will decrement the active terminal count and set the
terminal offline by setting its TOCA entry to OFL2. No more
dialog will take place for this terminal. If EOS set a new

*This symbol is defined in COMSSTM.
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session address into TTER and Left the Line enabled, then HNU
Wwill restore the initial think time for the terminal and allow
the terminal to be activated again by setting its TOCA entry to-
LGI.

INI - INITIATE INPUT

The routine INI is called when the next upline message is to be
sent to the host. INI determines if the terminal just came
online by checking its TOCA entry. If it has not just come
online, then its TOCA entry is set to jump to the routine TTD
to proess the think time delay. If the terminal has just come
online, the first upline message will be sent immediately by
setting the TOCA entry to WTC.

REG - PROCESS REGULATION

The 1TE routine REG is called when RTC has determined that a
line regulation has been encountered. REG will restore the
location of the final character of the lLast message into TTER.
This address was saved in TTER by the routine WTC when the first
character of the message was sent upline. REG increments the
line regulation counter for the terminal in TTER and the total
line regulation counter, a flashing B-display message is also
issued to notify the operator.

The CPU proram will issue the total number of lLine regulations
encountered by all 1TEs if the output recovery code is enabled.

DATA FLOW

This section describes what happens to the K-display input that
is entered on the session parameter display.

LINE SPEED (LS K-DISPLAY PARAMETER)

1. The STIMULA routine SLS (set line speed) is called by
the K-display input processor to convert the Lline
speed into binary and place the value in location LS.

2. The STIMULA routine MXD (mixed parameter initial setup)
moves the value in LS to the session pointer table,
TSPT (byte 1, word 0).

3. The STIMULA routine MXP (mixed mode processor) may
update the line speed in TSPT depending on the mixed
mode K-display input.

4. The STIMULA routine SSA (set session address) converts
the line speed found in TSPT to lLine speed in
characters per millisecond. This value is placed into
the termindl table, TTER (byte 0, word 1).
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The 1TS/1TE routine EOL (process end of Line) will set
the data rate (byte 3, word O of TTER) and with the
Line speed (from byte 0, word 1 of TTER) whenever the
terminal is ready to accept data from the host.

The 1TS routine REJ (reject character) checks the
terminal clock to ensure data is not being received
faster than the line speed specifies. If the Lline
speed is exceeded, REJ will reject the character by
sending a 1400 code to the host.

NOTE
The Line speed for 1TE is determined by the

hardware. The LS parameter should be set
appropriately.

INPUT SPEED (IS K-DISPLAY PARAMETER)

1.

The STIMULA routine SIS (set input speed) is called by
the K-display input processor to set the input speed
into the location IS.

The STIMULA routine MXD (mixed parameter initial setup)
moves the input speed from IS to the session pointer
table, TSPT (byte 0, word 1).

The STIMULA routine MXP (process mixed mode input) may
update the input speed in TSPT depending on the mixed
mode K-display input.

The STIMULA routine SSA (set session addresss)
converts the input speed in TSTP to characters per
second. This value is set in the terminal table (byte
1, word 1) of TTER.

The 1TS/1TE routine TTD (think time delay) and INI
(initiate input) move the input speed into the data
rate (byte 3, word 0 of TTER) and the terminal clock
(byte 4, word 0O of TTER) when data is to be sent to
that host.

The 1TS/1TE routine WTC (write terminal character)
checks the terminal clock to determine when the next
character can be sent to the host. When the clock
expires, the character is transmitted and the terminal
clock is reset with the data rate value.

LOGOUT DELAY (LD K-DISPLAY DIRECTIVE)

1.

The STIMULA routine SLD (set Logout delay) is called
by the K-display input processors. SLD. will set the
Logout delay in the location LD.
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2. The STIMULA routine MXD (mixed parameter initial setup)
moves the logout delay from LD to the session pointer
table TSPT (word 1, byte 1).

3. The STIMULA routine MXP (process mixed mode input) may
update the logout delay in TSPT depending on the mixed

mode input.

4. The STIMULA routine SSA (set session address) moves
the Llogout delay from TSPT to the terminal table (byte
2, word 2 of TTER).

5. The 1TS/1TE routine HNU (hung up phone) sets the
Logout delay in the terminal clock at the end of a
session if another session is to be processed on that
terminal.

6. The 1TS/1TE routine LGI (Login terminal) monitors the
terminal clock to determine when the logout delay has
expired. The terminal is then activated.

THINK TIME (TT K-DISPLAY PARAMETER)

1. The STIMULA routine STT (set think time) is called by
the K-display input processor to set the think time
value into location TT.

2. The STIMULA routine MXD (mixed parameter initial setup)
moves the think time from TT into the session pointer
table (byte 0, word 0 of TSPT).

3. The STIMULA routine MXP (process mixed mode input) may
update the think time found in TSPT depending on the
mixed mode input.

4. The STIMULA routine SSA (set session address) moves
the think time found in TSPT to the terminal table
(bits 31 through 24, word 0 of TTER). The think time
is also set in byte 3 of word 1 of TTER as the initial
think time.

S. The 1TS/1TE routine EOL (process end of Line) will
update the think time in TTER with the optional think
time that was set by OTT (process optional think time)
into TTER (byte 4, word 1). EOL will also reset the
think time with the initial think time when required.

6. The 1TS/1TE routine TTD (think time delay) computes the
user's think time from the think time, think time
increment, and the system clock. The user's think
time is set into the terminal clock. TTD will monitor
the terminal clock until it expires, at which time data
may be sent to the host.
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THINK TIME INCREMENT (TI K-DISPLAY PARAMETER)

1.

The STIMULA routine TTI (set think time increment)
sets the think time increment mask into the location
TTI.

The STIMULA routine BSM (begin stimulation) moves the
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