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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 additien 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 (DC 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 system 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 menory (LCM) or
large central memory extended (LCME). ECS and LCM/.CME are
functionally equivalent, except as follows: '

¢ LCM/LCME cannot‘Link mainframes and does not have a
distributive data path (DDP)capebility.

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 supports direct LCM/LCME tiarsfsar COMPASS
instructions (octal codes 014 and 015). Refer to the COMPASS
Reference Manual for complete information.

In this manual the acronym ECS refers to atl 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'ménuat, the order'of'ihportance 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 First-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.

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

the word format).

o 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.

Control Data Publication Publigcation No,.
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 Facility Version 1 User's Guide 60455360

Network Products

Transaction Facility Version 1
Data Manager Reference Manual 60455350
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ControL Data Publication Publication No.

Network Products

Transaction Facility Version 1

CYBER Record Manager

Data Manager Reference Manual 60456710

Network Products
Network Access Method Version 1 Reference Manual 60499500

Network Products -
Network Access Method Version 1

Internal Maintenance Specification 60490110
Network Products-

Remote Batch Facility Vers1on 1 Reference Manual 60499600
NOS Version 1 Installation Handbook 60435700
NOS Version 1 Operator's Guide ) | 60435600
NOS,Version'1 Reference Manual Votume 1 60435400
NOS Version 1'Reference Manual Volume 2 60445300

NOS Version 1 System Maintenance Reference Manual 60455380
NOS Version 1 System Programmer's Instant 60449200

NOS Version 1 Time-Sharing User's Reference Manual 60435500

NOS Version 1 Export/Impart Reference Manual 60436200
TAF/TS Version 1 Reference Manual 60453000
TAF/TS Version 1 User's Guide ‘ 60436500
TAF/TS Version 1 Data Manager Reference Manual 60453100
TAF/TS Ver ion 1'CYBER Record Manager ' 60456700
Data Manager Reference Manual

6400/6500/6600 Computer System Reference 60100000

Manual

DISCLAIMER

This product is intended for use only as described

in this document.  Control Data cannot be responsible
for the proper functioning of undescribed features or
undefined parameters.
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SECTION 1

SECTION 2
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CONTENTS.

INTRODUCTION
Hardware Overview
Central Processor Unit
Peripheral Processors
Central Memory
Extended Core Storage
Software QOverview
Central Memory Organization
Control Points’
Control Point Concepts
Subcontrol Points
Special Control Points
Job Rollout
Storage Moves
Job Field Length ‘
Program/System Communicaticn
Program Recall
Periodic Recall
Automatic Recall

CENTRAL MEMORY AND TABLES
Central Memory Resident
Centrat Memory Layout
Pointers and Constants
Control Point Area
PP Communication Area
Dayfile Buffer Pointers
Central Memory Tables
Equipment Status Table (EST)
Formats
Mass Storage Devices
Nonmass Storage Device
(3000 Type Eguipment)
Equipment Codes

File Name/File Status (FNT/FST)

Entry
File in Input Queue
File in Print Queue
File in Punch Queue
File in Rollout Queue
File in Timed/Event Rollout
Queue ‘
Mass Storage Files Not in
Input, Prinpt, Punch, or
Rollout Queue
Magnetic Tape Files
Fast Attach Permanent Files
File Types -
Files in Queues
Special Queue Ffiles
Other Files
Job Origin Codes
Mass Storage Allccation Area
Mass Storage Table (MST)
Track Reservation Table (TRT)
Word Format
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Track Link Byte (Format 1)
Track Link Byte (Format 2)
Machine Recovery Table (MRT)
Word Format
Job fControl Area (JCB)
Libraries/Directories
Resident CPU Library (RCL)
Resident PPU Library (RPL)
PPU Library Directory (PLD)
CPU Library Directory (CLD)
User Library Directory (LBD)
System Sector Format
Standard Format
.Direct Access File System Sector
Format
ECS Direct Access Chain
Rollout File
System Sector
: " File Format
Job Communication Area
Exchange Package Area
Error Flags ,
Mass Storage Label Format
Device Label Track Format
Device Label Sector Format
Multimainframe Tables
: Intermachine Communication Aresa
MMF Environment Tables
MMF DAT Track Chain (ECS)
MMF ECS Fflag Register Format
Device Access Table (DAT) Entry
Fast Attach Table (FAT) Entry -
Global
PFNL Entry Format = Global
“PPU Memory Layout- :
PPO0 - System Monitor (PPY Portion)
PP1 - System Display Driver (DSD)
Pool Processors
Disk Deadstart Sector Format

SECTION 3 MTR/CPUMTR
CPU and PP Monitors
.MTR Functions

CCHM (3) - Check Channel

DCHM (&) - Drop Channel

DEQM (S) - Drop Equipment

DFMM . (6) - Process Dayfile Message

SEQM (10) - Set Equipment Parameters

PRLM (11) - Pause for Storage
Relocation

RCHM (122 - Request Channel

REMM (13) - Request Exit Mode

REQM (14) - Request Equipment

ROCM (15) - Rollout Control Point

RPRM (16) - Request Priority

RJSM (17) - Request Job Sequence
Number
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MTR

RSTM
DSRM
ECXM
TGPM
TSEM
DEPM
DRCM (30)
SCPM (31D

for Job
EATM (32)

(21)
(237
(24)
(235)
(26)
(27)

- Request Storage

- .DSD Requests

- ECS Transfer

- IAF/TELEX Get POt

~ Process TAF/TELEX Request
- Disk Error Processor

- Driver Recall CPRU

- Select CPUs Allowable
Execution

- Enter/Access System

Event Table
CPUMTR Functions

ABTM
CCAM

(36)
(379

- Abort Control Point
- Change Control Point

Assignment

CEFM
pcPM (41)
SFIM (42)
DTKM (43)
DPPM (44)
ECSM (45)
RCLM (46)
RCPM (47)
RDCM (507
IAUM (51)
ACTM (52)
RPPM (53)
RSJM (54)
RTCM (55)
SFBM (56
sTBM (57
UADM (60)
Drop
SPLM (61)
JACM (62)
DLKM (463)
TOAM (64)
Mmessage
TIOM (65)
RTLM (66)
LCEM (67)
csSTM (70)
CKSM (71)
LDAM (72)
VMSM (73)
PIOM (74)
MXEM (76)
Functions
0y -
ARTF (1)
I1ARF (2)
EPRF (3)
Request
MRAF (&)
MFLF (5)
SCSF (6)
SMSF (7)

(40

- Change Error Flag
- Drop CPU

- Set FNT Interlock
- Drop Tracks

- Drop PP

‘= ECS Transfer

- Recall CPU

- Request CPU

- Regquest Data Conversion
- Interlock and Update
-~ Accounting Functicns
- Request PP

- Reguest Job Scheduler
- Request Track Chain

- Set File Busy

- Set Track Bit

- Update Accounting and

- Search Peripheral Library
- Job Advancement Control
- pelink Tracks

- Transfer Data Between
Buffer, Job

- Tape 1/0 Processor

- Request CPU Time Limit

- Load Central Program

- Clear Storage

- Checksum Specified Area
- Load Disk Address

- Validate Mass Storag=2

- PP 10 Vvia CPU

- Maximum Function Number
to CPUMTR

RA Reques?t

- Advance Running Times
- Initiate Autorecall
- Enter Program Mode

Modify RA
Modify FL
Set (Restore)
Set Monitor

[

CPU Status
Step
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CMSF (10) - Clear Maonitor Step
ROLF (11) - Set Rollout Flag and
Check Job Advancge
ACSM (12) -~ Advance CPU Job Switch
PCXF (13) = Process CPU Exchange
Request
ARMF (14) - Advance Running Time and
MMF Processing
MREF (15) - Modify ECS RA
MFEF (16) - Modify ECS FL
CPUMTR Structure
MTR Structure
Starting MTR at Deadstart Time
CPUMTR/MTR Flowcharts
Real=time Clock '
Time Keeping
IpL, I0LT - CPUQ and CPUT Idle Loops
CPUMTR Segmentation
Exchange Jumps
Central Processor Monitor
Monitor Address Register (MA)
Monitor Flag Bit
Central and Monitor Exchange
Jump Instructions
Programming Notes
Flow of Exchanges
Subcontrol Points (SCPI
Transaction Executive
Transaction Subcontrol Points

SECTION & PERIPHERAL PROCESSOR RESIDENT (PPR)D
PPR/System Interaction
PPR Subroutine Descriptions
NOs PP Naming Conventions
Error Messages
Direct Cells
Routine Residence
10D and 1RP
7SE
7EP
PP Resident Flowcharts
Dayfile Message Options
Mass Storage Driver Resident Area

SECTION 5 JOB PROCESSING
General Job Processing
Job Flow
Priority Aging
Queues
Rolltout Scheduling
Scheduler
Control Statements
Special File INPUT~*
Timed/Event Rollout Processing
EESET Macro
DSD and DIS Commands
Description of Timed/Event
Raollout
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SECTION 6
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FNT

Spec

JOB
Job

Prio

Adva

Tran

ROLLOUT Macro
Interlocking and Scheduling
Individual FNT Interlock
Global FNT Interlock
FNT Entry Interlock
Job Advancement
Transition State Scheduling
ial Processing
Subsystems
Subsystem Startup
Special Entry Points ‘
ARG= Special Entry Point
DMP= Special Entry Point
RFL= Special Entry Point
MFL= Special Entry Point
SOM= Special Entry Point
SSJ= Special Entry Point
VAL= Special Entry Point
SSM= Special Entry Point
Special RA+1 Requests
Special PP (Calls
Intercontrol Point
Communication
SIC Reguest
RSB Request

FLOW

Scheduler = 1SJ

Set Control Point Status (SCS)

Set Joo Control (SJC)

Determine Disk Activity (DDA)D

Search for Job (SFJ)

Commit Field Length (CFL)

Commit Control Point (CCP)

Assign Job (ASJ)

Schedule Special Subsystem (SSS)

rity Evaluator - 18P

Adjust Job Priorities (AJP)

Advance Time Increments (ATI)

Adjust File Priorities C(AFP)

Check Event Table (CET)

Check Mass Storage (CMS)

Check if Checkpoint Needed (CDV)

Process Overflow Flags (POF)

nce Job Status - 1AJ

Begin Job (3AA)

Process Error Flag (3AB)

slate Control Statement (TCS)

Issue Statement to Dayfle (IST)

Search for Special Format (SSF)

Search for Program Fle (SPF)

Search Central Library (SCL)

Begin Central Program (BCP)

Assemble Keyword (AKW)

Enter Arguments (ARG)

Check for Special Entry Points
(CSE)

Check Valid DMP= Call (CVD)

Process Error (ERR)

5=-21
5-24
5-24
5-24
5-24
5-24
5-24
5-24
5=-24
5-25
5-28
5-32
5-32
5=33
5-33
5-33
5-43
5-44
5-45
5-45
5=45
5-46
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Interrogate One Character (I0C)
Initialize Program Load (IPL)D
Request Storage (RQS)
Search Library Table (SLT)
Set System Call (SSC)
Skip to Keyword (STK)
Translate SCOPE Parameter (T§$S$)
Initialize Direct Cells C(INT)
Advance to Exit Statement (ATX)
Check Statement Limit (CSL)
Read Control Statement to Address
(RCA)
Read Next Control Statement (RNC)
Search Peripheral Library = 3A(
Load Central Program - LDR
Search for Overlay = 3AD
Load Copy Routines = 3AE
Load Central Program (LDC)
Copy MS Resident Program (CMS)
Set Load Parameters (SLP)
Load CM/AD (ECS) Resijdent Programs
(cem) :
Mass Storage Read Error Processor
(MSRD
Set Program Format (SPF)
Check Program Format (CPF)
Check SYSEDIT Activity (CSA)
Special Entry Point Processing = 3AF
Restore Control Point Fields (RCF)
Initialize DMP= Load on RA+1 Call
(IDP)
Process Special Processor Request
(PSR)
Reset Former Job (RFJ)
Start-up DMP= Job (SDP)
Set Priorities (SPR)
Transfer Control Point Area Fields
(TCA)
Termination Processing = 3AG
Send Respanse to Subsystem (SRS)
Check Subsystem Connection (CSC)
Calculate Subsystem Index Position
(CcsP)
End User Jobs (EUJ)
User File Privacy Processing = 3AH
Complete Job - 1CJ
Job Roltlout Routine = 1RO
Common Deck COMSJRO
Rollout File System Sector
Job Rollin - 1RI

SECTION 7 SYSTEM I/0 (MASS STORAGE)
Table Linkage
Table Content
Mass Storage Allocation
File Linkage
Disk Sector
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SECTION 8
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System Sector
Disk I/0 From PPs
Initialize 1/0 Operation Via SETMS
Macro
I/0 Operation and Error Processing
End Mass Storage Operation
General Programming Considerations
Storage Move
Random I/0
Switching Equipments
SETMS, ENDMS Sequences Allowed
Dual, Shared, and Multiple Access
Seek Overlap - 6DI Driver
MMF Operation of Seek Overlag
Non-MMF Operation of Seek Overlap
Flowcharts from 6DI Driver
6DP DDP/ECS Driver

MASS STORAGE INITIALIZATION ANDU RECOVERY
Mass Storage Manager
Initialization and Recovery Routines
Recover Mass Storage (RMS)
Preset
Read Device Labels
Check and Recover Devices
Call REC into Execution
Check Mass Storage (CMS)
Preset
Read Device Labels
Check and Recover Devices
Check for Initialization
Requests ;
Count Active Families
System Recovery Processor (REC)
Mass Storage Recovery in MMF
Environment
MSM Over.ays
Over.ay 4DA/RDA
Overilay 408
Overiay 4DC
Overlay 4DD
Overlay 4DE
Overlay 4DF
Overlay 4DG
Overlay 4DH
MSM Overlay Load Addresses’
Device Checkpoint
On=-Line Reconfiguration of RMS
Routine RDM
Function 1 - Search for
Outstanding Requests
Function 2 - Replace Unit
Function 3 - Add Unit
Function 4 - Delete Unit
Function 5 - Clear Reguest
Function 6 - Ignore Processing
of Device '
Device Redefinition Logic Flow
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SECTION 10

SECTION 11

SECTION 12

SECTION 13
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COMBINED INPUT/OUTPUT

User/CI0 Interface

CIO0 Memo~y Allocation

CI0O Initialization Routines

CI0O Error Messages and Routines
2CA Subroutines
2CB Subroutines
Position Mass Storage Routine

.CI0 Termination Routines

Terminal Input/OQutput Routine TIO
2CI Subroutines

CONTROL POINT MANAGEMENT
Function Processing
CPM Organization

~LOCAL FILES

File. Types

Local File Manager

LFM Overlays
3LA - Error Processor

~3LB - Local File Functions
3LC - Equipment Requests
3LD - Common File Functions
3LE - File Disposal Fnctions
3LF - Control Statement File
Functions

3LG - GETFNT and Primary Ffunctions

RESOURCE CONTROL
Overcommitment
Deadlock Prevention
Overcommitment Algorithm
Resource Files
Resource Satisfaction
Resource Assignment Counts
Resource Executive
Control Statement Processing
Assignment Statements
Resource Declaration
VSN Association
External Calls
Resource Assignment
Removable Packs-
Magnetic Tape
COM Subroutine
Preview Display
. Reprieve Processing
"Routine ORF
RESEX Organization

MAGNET/IMT

MAGNET/1MT Structure

MAGNET Control Point Initialization
MAGNET. Initialization
TMT Initialization.

MAGNET Run-Time Executive
Routine 1TMT

[ |
WM 3y

O 0 000 0OV
]
~ 00 N0

9-47
9=49

10-1
10-5
10-5

- a
o
[}
wy IV -

11-10
11-10
11-10
11-11
11=12
11-12
11-13

11-14

RIS NS NI N §
NN NN

LI B |
W

12-10
12-17
12-21
12-21
12-22
12-22
12-22
12-22
12-32
12-36
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12-39
12-47
12-49
12-55
12-55.1
12-62

13-1
13-1
13-2
13-3
13-19
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SECTION 14

SECTION 15
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Tape Monitoring
Residency of 1MT

PERMANENT FILE MANAGER
PFM Communication
permanent file Types
User Numbers Containing Asterisks
Master Devices
Direct Access File Processing
Indirect Access File Processing
File Creation, Deletion
Accessing Files
Catalog/Permit Entries
PFM Struzture
Routine PFM
3pA - Main Command Processing
IPR - Save/Replace Processing
3PC - Append Processor
Ipp - Attach Processor
3pgE - Catalog List Routines
IpfF - Define Processor
3pPG - Permit/Purge Processor
3PH ~ Error Processing Routines
IPI - Auxiliary Routines
3PJ - Change Processor
IpK - Device-to-Device Transfer
3pL - Append - Original File
Transfer
3pM - Define Auxiliary Routine

TELEX TIME-SHARING SUBSYSTEM
Introduction
Terminal Operation
Terminal Job Initiation
Terminal Job Interaction=Output
Terminal Job Interaction-Input
TELEX Interactive Job Names
Interactive COMPASS Program
Example
TELEX Initialization
TELEX1 - Main Program
Driver Request GQueue(s)
Monitor Reqguest Queue(s)
VDPO - Drop Pots (TELEX Routine
DRT)
VASO - Assign Output (TELEX
Routine ASOQO)
VSCS = Set Character Set Mode
(TELEX Routine SCS)
VPTY - Set Parity (TELEX Routine
PTY)
V38S - Set Subsystem (TELEX
Routine SBS)
VMSG - Assign Message (TELEX
Routine DSD)
VSDT and VCDT TSEM Resguests
TGPM Request

15-25

15-26
15-26
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SECTION 16

6045430Q B

Terminal Table
Transaction Word Tagle
Pot Link Queue
Internal Queues (TRAT)
Reentry Table '

Table of Reentry Rowutine Parameters

(TRRT)
Queue Processing
TELEX Routines
TELEX2 - Termination Qvertlay
Multiplexer Driver
Driver Initialization (17TD)
Reentrant Routine Returns
Process Subroutinmes
1TA TELEX Auxiliary Routine
Group Reqguest
Single Reguest
170 = TTY lnput/OQutput Routine
Additional Considerations
SALVARE - TELEX Recovery File

TRANSACTION FACILITY (TAF)
TAF Overview
TAF Initialization
Subcontral Point Table
Communication Blocks
Active Transaction List
Terminal Status Table
TOTAL Data Manager Initialization

TAF CRM Data Manager Initialization

Task Library Director
Files Used by the Transaction
Subsystem

NETWQRK File

DBID/TDRID/CDBLD Files

Procedure fFiles SYPR, xxPR

xxJ File

EDT/OPMOD Files

TASKLIB/xxTASKL Libraries

Journal Files

ERPF File

Trace Files

xxTLOG File
Special Reserved Files

Transaction Executive
Subcontrol Point Program Requests

SCT = Schedule Task
DBA = Data Base Access
TOT - Enter Request into Total

bata Manager Queue

AAM - Enter Request Into TAF CRM AAM

Queue

CTI - Call Transaction Subsystem
Interface

Send Terminal Output

Task Journal Reguest

Check for Task Chainm in System

Request Code 3 - Terminal Argument
Operation

15-27
15-32
15-34
15-35
15-36
15~36

15-39
15-40
15-41
15-42
15-45
15-351
15+517

15-59

15-60
15-60
15-66
15-74
15-74

16-1
16-1
16-3
16-11
16-13
16-16.
16-16
16=-18
16-18
16-18

16-19
16-19
16-19
16=-19
16=19
16-20

16~-20
16=-20
16-20

16=20

16-20
1620

16-21
16-31
16-31
16=32
16-33

16-32
16-33
16-34
16-34

16=-35
16-35
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Request Code 6 - Return Terminal
Status
CMDUMP
DSODUMP
KPOINT - Terminal K-Display Command
Set K-Display To Run from Task
‘Submit Job To Batch
ITL - Increase Time Limit
II0 - Increase I1/0 Limict
Send Terminal Status Function to
Communication Executive
LOADCB - Read Multiple
Communication Block Input
TIM - Request System Time
MSG - Place Message on Line One
RA+1 Request Processing
Task Scheduling
RTL - Requested Task List
CCC = Task Load Request Stack
Transaction Executive Recovery/
Termination
Transaction Subsystem Control Point
TAFTS/Time-Sharing Executive
Interface
Transaction Subsystem/NAM Interface
Transaction Communication Flow
Terminal Connection To Transaction
Subsystem
Time=Sharing Executive to TAF
Login ‘
NAM to TAF Login
Input Message Sequence for
Time-Sharing Executive to TAFTS
Communications
Input Message Sequence for NAM to
TAF Communications
Task Execution For Input Message
Pownline Message Processing
Data Manager Communication
TAF Data Manager
TAF CRM Data Manager
Internal Task XJP Trace
Installation Modification of
Internal Trace
TAF Trouble-Shooting
LIBTASK Utility
PRS = Preset Routine
PCR = Process Create Option
Task Library Directory
PTT = Process Tell TAF Option
PIT - Purge Inactive Tasks
PNP - Process No Parameters
Product Set Support Monitor Reguests
SFP DOO Reguest
CPM (27B) - Get Job Origin
END - End CPU Program

16-35

16=36
16-37
16-37
16=-37
16~38
16-38
16-33
16-38

16=39

16=39
16=41
16-41
16-41
16-42
16=42
16=43

16-45

S 16=-47

16-48
16-49
16=-49

16=49

16-50
16-51

16-54

16-55
16=56
16=62
16-63
16-64
16-64
16=66

16=-67
16-70
16-70
16-73
16-73
16-75
16=-75
16=-76
16-83
16-83
16-83
16-84
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ABT = Abort -CPU Progranm
SCT = Buffer WAITINP
LTI = TPSTATUS

CTI .~ BEGIN

SECTION 17 BATCHIO
Introduction
BATCHIO Control Point
BATCHIO Communication
BATCHIO Overview
BATCHIO Manager - 110
CFF = Check for File
CPR = Check Pending Reguest
CSR - Check for Storage Release
MSG - Process Control Point
Message
REQY - Request Equipment
SFF - Search for:File
31D - 110 Preset BATCHIO
3IA - 110-Auxiliary Subroutines
ABF - Assign Buffer
- ADR = Assign Driver
ANB - Add New Buffer
EBP - Enter Buffer Point
Information
EFP - Enter File Parameters
EFT - Enter FET Information
FFB - Find Free Buffer
3IB - Load Image Memory
3IC - Error Processor
BATCHIO Combined Driver = 1CD
Psinter Driver Characteristics
Card Punch Driver Characteristics
Card Reader Driver
Characteristics
1CD - BATCHIO Peripheral Driver
" DSD Operator Reguest
SEA - Set Equipment Assignment
_POF - Process Operator Flag
LPD - Line Printer Driver
CPD - Card Punch Driver
CRD - Card Reader Driver
ACT - Process Accounting
Information ]
CIB - Check Input Buffer
C0B - Check Output Buffer
CPS - Call PP Service Program
CUL - Check User Limit Reached
PMR - Process Message Request
RCB - Read Coded Buffer
TOF. = Terminate Qutput File
TOP = Terminate Operation
QAP - BATCHIO Auxiliary Processor
IIF - Initiate Input File (WTIF,
WRIF, WFIF) .
LPR - Load Print -Data (GBPF, PFCF)
TPF = Terminate Print File
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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 8Llock
Macro Formsat
SFCALL Macro
Macro fFormat
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 (06)
SF.READ (10), SF.WRIT (14)
SF.XRED (40), SF.XWRT (44)
SF.EXIT (16D
SF.SLTC (30), SF.CLTC (32)
SF.SLTC - Set Long=Term
Connection
SF.CLTC - Clear Long-=Term
Connection
SFL.STAT (12
SF.SWPO (24)
SF.REGR (02
SF.LIST (34), SF.XLST (42)
SF.SWPI (26)

QUEUE 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)
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QDUMP/QLOAD Utility Control Words

Queue Recovery (GQREC) Utility
QLIST Utility

QMOVE Utility

QLOAD Utility

LOLIST Utility

QDUMP Utility

DFTERM Utility

DFLIST Utility

FNTLIST Utility

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) Ffunction
ABSF (2) Function
ABCF (3) Function
ABEF (&) Function
ABVF (S5) Function
ABIF (6) Function
RLMN - Request Limit
TIOM ~ Tape I1/0 Processor
UADM =~ Update Control Point Area
Validation Files
Tree=Structure Files
COMSSFS
MOUVVAL and Validation Files
VALINDs File
VALIDUs File
User Number Validation Block
Deleted User Numbers
ACCFAM Program
Routine QAV
SUN = Search for User Number
UVF = Update Validation File

IVF - Initijalize validation File

Validation Limits

PROFILE and Project Profile Files
Access to PROFILa
PROFILa Fite

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 Tabples
TRT Interlocking
Device Initialization
Device Unload
Device Recovery
Device Checkpoint
Fast Attach fFiles
Permanent File Utilities
I1/0 Queue Protect
CPUMTR Considerations
Segmentation
ECS Interlocks
TRTI Interlock
PRSI Interlock
BTRI Interlock
MRUI Interlock
CIRI Interlock
DATI Interlock
FATI/PFNI Interlocks
IFRI Interlock
COMI Interlock
CMR Interlock Tables
PFNL Table
MST Tabte
Interlock Reject Handling
Inter=-Mainframe Function Requests
Parity Error Processing
Reporting of ECS Errors
Operator Interface - DSD
Machine Recovery - MREC/1MR

CYBER 170 RAM
S/C Register Deadstart Display
List Hardware Registers in Deadstart
Dump
Routine EDD
DSDI
S/C Register Error Logging
CYBER 170 Fatal Mainframe Errors
Group I Errors
Group II Errors
CYBER 170 Power Failure and Environmental
Bits
System Flow
SCR Bit 37 Only Set
SCR Bit 36 or ILR Bit 0O Set
Unhangable I/0 Channel code
Drivers
Routine 1ED
Routine 17D
Routines DSD, 1DL
Output Channel Parity Error
Detection/Logging
65x Equipment
MTS Equipment
BATCHIO - Unit Record Equipment
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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

SECTION 24 STIMULATORS
Introduction
Calling STIMULA
STIMULA Control Statement
ASTIM Control Statement
NSTIM Control Statement
Functional Overview
STIMULA
.17TS and 1TE
DEMUX
STIMOUT FfFile 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 - Request Session Parameters
RMP - Reguest Mixed Parameter Input
SSA - Set Session Addresses

STA - Set Task Addresses

IOR - Initjalize Output Recovery

BSM - Begin Stimulation
RCO = Recover Qutput
Description of 1TS/1T€E Routines

PRS = Preset Routine
CTS - Check TELEX Status
ICT - Initialize Control Table

SCP - Start Central Program
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23-4
23-4
23-5
23=6
23-6
23-6
23-7
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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 (RC K-Display Directive)

Loop On Sessjon File (LF K-Display
Parameter)

Recover Qutput (RO K-Display
Directive)

CHECKPOINT/RESTART
Checkpoint File
Checkpoint - CKP
RESTART

DEADSTART
Hardware Deadstart
Software Deadstart
Startup
ose
D10
SET
System Loading
SYSEDIT
MS Recovery Operations
PPR Initialization
Recovery
Checkpoint File
Disk Deadstart File

INSTALL
Routine 11IS
Function 1 - Validate Install
File
Function 2 - Initialize SDF

Function 3 - Complete SOF
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24~30
24-30
24-31
24=-31
24-31
24~-31
24-32
24-32 -
24-32
24=32
24-33
24-33
24=34

24-35
24-35

24=-35
24-36

24-36
24-36

25-1
25-1
25-7
25-15

26-1
26-1
26-2
26=-2
26-4
26-4
26-4
26-6
26-7
26-8
26=-9
26-10
26-11
26-11
26-11
26-12

26-13
26=14

xx31



SECTION 27

SECTION 28

SECTION 29

SECTION 30

SECTION 31

SECTION 32

SECTION 33
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Function 3 - Complete SOF
Installation

Function 4 = Process Mass Storage

grror

DISPLAY ROUTINES DSD, DIS

Dynamic System Display (DSD)
Structure of DSD
Programming Consideration
Routine 1DS

DIS Display Program
Structure of DIS
Overlay Residency and 10L

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 lZero-Level Overlays

PRODUCT SET INTERFACE
SCOPE Function Processor
SFP Structure
STS Reqguest
Function 01
Function Q2
Function 03
MSD Request
PFE Request
ACE Request
PRM Request
Special Request Processing
Error Processor
Monitor Caltl Errors
DOO Reques<
FIN Reguest

NETWORK VALIDATION FACILITY
(Transferred to NAM IMS)

KRONREF, COMMON DECKS, AND SYSLIB
KRONREF

Common Decks

Common Deck Usage

SYSLIB

EXPORT/IMPORT
Introduction
E/1 200 Programs
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g/1 200 Overview
Export/Import Communication Areas
Function/Status Table
Message Buffer
Login Information Table
CPU Interlock Table
Drop Job Tapble
Password Tabtle
Family Name Table
Export/Import FETs
Program E200CP
INP = Input Data Processor

OUT - Qutput File Processor
1LS - Export/Import £xecutive Routine
XSP - Service Processor

Validate User Number (VUN)
Make Initial Job File Entry (MJE)
TED = Multiplexer Driver

FILE ROUTING AND QUEUE MANAGEMENT
Introduction
Queued File Controls
Disposed Output Validation
Deferrea Batch Validation
Security Count Validation
Queued File System Sector
Input File Equivalences
Qutput File Eguivaliences

Common Input/Qutput File Equivalences

Queued File FNT/FST

Deferred Route

File Routing Concepts
Terminal Addressing
Alternate Routings
Special File ID Codes
Device Specification
Forms (Code
Queued Management Eguivalences

Creating a Queued File

Queue Management Routines

CcoOmMPUSS
USS - Update System Sector
WGS = Write Queued File System
Sector

Callers of COMPUSS
DSP - Dispose File to I/0 Queue
QAC - Queue Access
QAC Preset
Function O - ALTER
Send to Central Site
(Qutput Files)
Change Terminal ID (TID)
Change Priority (Output
Files)
Change Forms Code (Qutput
Files)
Change Repeat Count
Change Spacing Code
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QAC

Abort Job

E

vict

File

Function 1 - GET

Function 2 - PEEK

"Function 3 = COUNT

Key Resident Subroutines
Search for Executing Job
SFF = Search for File

SEJ

vCl

Val

idate Central Memory

Information

VM1

val

idate Mass Storage

Information

REPRIEVE PROCESSING (RPV)

Reprieve Overview

RA+1

Catl

Reprieve fFunctions

Parameter Block

Control Point Area Use
Setup Function
Resume Function
Reset Function
Interrupt Processing for Extended RPV
Terminal
InterrUptyFLow

Input

Requested

PERMANENT FILE UTILITIES
Introduction o
PFS - Permanent file Supervisor
- Process Overlay Catl
Keyboard Processor

Convert Date and Time
Determine Default Equipment
Option Check

Option Combination Processor
"Process Initial Entry

Set Valid Options

POC
KIP
coT
DDE
0CK
oce

PIE
SVO

PFU - PF

CAU
CCA
CFA
CFES
DCH.
FAR
FFE
LDB
PAR

CPDA

RPP
 SAP
SAU

SBA"

SCT
SFC

SFF

Utitity Processor
PFU Structure

Clear
Check

Compute
Complete FET Status
- Drop Channel 3if Reserved
"Force Autorecall
Final FNT Entry
Load Buffer
Pause and Reset Addresses
Process Direct Access File
RCH, - Request Channel if Not
Reserved
Recall PP

Set
Set
Set
Set
Set

Addresses for Dump and Load

PFU Active Flag
Central Address

FET Address

PFU Active flag
Buffer Arguments

Cata

File
Store File Name and FET Address

Log Track
Complete
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PF

SFT
So¢
STS
UFP
VCA
VME
WIF
PFU
0PN
ACF
RRD
LML

STU
cLu
RCF
CHF
SFL
SEC
cLc
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 Loop

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 length

Set Catalog Track Interlock
Clear Catalog Track Intertock
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 Ffile
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 U*ility
- Loading -the ‘File
File -Selection
Permits Processing
‘Data Processing
Catalog
End-of-Load
Archive Filé Assignment
Transferring Files to Mass
Storage
Interlocking
Activating PFU for Loading
Error Processing
Reading the Archive
Fite
Errors Reading Control
Wwords
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
IAFEX1T - Main Program
Driver Request Queue (s)
Monitor Reqguest Queue(s)
VDPO = Drop Pots (IAFEX1
Routine DRT)
VASO - Assign Output (IAFEX1
Routine ASQO)
VSCS = Set Character Set Mode
(IAFEXT Routine SCS)
VSBS - Set Sybsystem (IAFEX1
Routine $8S)
VMSG - Assign Message (IAFEX1
Routine DSD)
VSOT and VCDT TSEM Reguests
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
IAFEXZ2 - 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 Request
170 = Terminal Input/Output Routine
Additional Considerations
SALVARE - IAFEX Recove=y File

37-45
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37-46
37=47
37-48
37-48
37-49
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37-62
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FIGURES (Continued?
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CONTROL POINT MANAGEMENT 10
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Control point management enables the user to alter or interrogate
parameters in the job's control point area. Control point
management consists of a set of control statements, macros, and
the PP routine control point manager (CPM).

CPM is called as follows:

) A user can issue an RA+1 call to CPM or the appropriate
macro which generates an RA+1 call.

. A user can use the appropriate control statement, which
causes CPU program CONTROL to be Loaded in the user's
field length. CONTROL then uses the appropriate macro to
generate the RA+1 call to CPM.

‘The macro definitions for CPM functions are found in SYSTEXT
(and NOSTEXT), PSSTEXT, or in common decks COMCCMD and COMCMAC.
Those defined in SYSTEXT are general use macros, such as EREXIT
and USERNUM, while those macros defined in PSSTEXT and COMCCMD
and COMCMAC have special system usage, such as MODE, GETJA, and
SETUI. ALL CPM macros require common decks COMCCPM and COMCSYS.
A detailed description of each user CPM function and its macro
call is available in the NOS Reference Manual, volume 2.

The PP routine CPM performs the requested CPM function except

for those CPM functions that are performed by CPUMTR because of
their high usage. The functions are outlined in table 10-1.

60454300 B 10-1



TABLE 10-1. CPM FUNCTIONS

|
| Code | Description | CPM |Entry |
| | . - : | overlay |Point |

| | | ! |
| 0 | Set queue priority | cPM | seP |
l | | | |
|1 | Set CPU priority { CPM { SPR }
| |

| 2 | Set exit mode |1 cPMm | SEM |
I | | | |
| 3 | Set time and SRU Llimit | 3cB | sLtL |
| | g | | |
| 4 | Set error exit return address | 3ccC | SEe |
I [ ~ | | I
| 5 | Set K~display register | CPM { SDA }
| | |

| 6 | Rollout job | cPMm | rROC |
| | : 1. | |
| 7 | Set no exit/on exit bit | CPM | NEX |
| | | | |
| | | | |
| 10 | Set secure system memary ;l cPM { SSM I
| | ' : a :

[ 11 | Turn on sense switches } CPM | oNs |
| | l |
I 12 | Turn off sense switches |  cPM | oFs |
| | | : R |
I 13 | Read job name | CPM | RIN |
| | : | : | |
| 14 | Read queue priority | CPM | rRAP |
| | | | |
| 15 | Read CPU priority | cPM | RPR |
| | | | |
| 16% | Read exit mode |  CPM | PRS1T |
| | | i -
|17 | Retrieve Llimit | 3cs8 | RLM |
| | | | |
| | | | !
] 20 | Enter demand index | CPM | EDI |
| | | | |
| 21 | Set user index | 3cA | sur |
| | | | |
| 22 | Set lLoader control word | CcPM | stc |
| | | | |
| 23 | set Last RFL (CM/ECS) | CcPM | RFL |
| | | | |
|  24x= | Read job control word | cpPmM | PRS1T |
| | | | |
| | | |
| | | |

— o —— ——— . " . =D - S W b T WD WP WD WS M WY G TS - - e W S G S AP N T O T M TN T R G M TS TS S S S W G D G e e En em e .
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TABLE 10-1. CPM FUNCTIONS (CON

—-———-——-.—_——-_-—-—--—‘—.-—-__—-—-———--————————-

|
| Code | Description
| |

B R i bt
| |
| 25%* | Set job control word
| |
| 26 | set subsystem flag
| | ,
| 27 | Read job origin code
| |
| 30 | Read accounting jnformation
| |
| 31 | select CPU to execute in
| I
| 32+* | Return user number
| |
| 33 | Read FL control word
| |
| 34 | Enter event into system event
| | :
| 35 | set pack name
| | _ o
= 36 } Return pack name

‘l 37 * | Set subsystem flag
| |
| |
| 40 | validate user number
|4 | Enter family name
| | B
| 42 | special charge functions
I |
| 43% | pisable S$SJ= control
| |
A | Return version name
| | S
{ 4L5% | Get Loader control word

|

| 46 | Get global Library set
| |
| 47 | set global Llibrary set
| | ' '
| |
| SO* | Return machine ID
| l
|

—-__‘—————q——-——_—--..--._———n—-.——-———-—-——---_—
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| cPMm  |Entry |
| overlay |Point |

e v - - - =S 48 == " = wn o> - - -

I N
} CPM { PRS1 |
|
] cPM | ssfF |
I | |
} CPM ‘5 ROT }
‘ 3cB _} RAI }
| cPM ,= scp |
| |
} CPM ‘{ PRS1 |
|
} CPM _} PRS1 =
tabtel CPM { EET {
| CPM { SPN }

|

{ CPM % RPN !
| CcPM | PRST |
I | |
| | |
| 3cA | vaN |
[ | |
[ 3CA { FAM |
| |
| 3cB | scfF |
I | |
} CPM } PRS1 {
{ CPM } RVN }
l CPM { PRS1 }
{ 3¢CC l GLS :
| 3cC | sts |
| : | |
| | |
| cPM | PrRST |
| | |
| | |
: | | |
10-3



TABLE 10-1.

55%
56

57

60

61 *
62*
63-72
73

74

75

76

————— —— — — — — — s it s P e S S o i S e S e e e it s St St e, it i

* Processed

- — - - - - o o - .
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The format of the RA+1 call to CPM is as follows:

59 40 23 0
RA+1 CPM e code param
r Autorecall bit
code CPM function code
parameter Parameter for the function

FUNCTION PROCESSING

CPUMTR checks in the table of CPM function codes for those
function codes that are processed in CPUMTR. The remainder of the
CPM functions are processed in PP routine CPM. CPM consists of a
preset routine (PRS) and processors for the individual functions.
Preset performs function code and special parameters verification
and calls the appropriate function processor. Although the CPM
functions processed by CPUMTR are defined in CPM's function
table, they are all processed as errors if those function codes
were recognized by CPM,.

CPM ORGANIZATION

CPM consists of the main program (CPM) and the processors and
subroutines Listed in table 10-1.

The following subroutines are used by CPM.

Subroutine

and Overlay Description

CFN/CPM Compare family names

DSC/3CA Decrement security count

CKA/CPM Check address

CUF/3cCB Check for profile file update failure
LBD/3CC Search Llibrary directory for special entry'
PMP/CPM Process memory parameters

RLN/3CC Return Library name to user program

RLW/3CC Read Llibrary name from user program

RUI/3CA Read user identification word

SPP/3CB Set profile parameters

. 60454300 A 10-5



Subroutine
and Overlay

UFC/CPM

UPF/3C8B

ERR/CPM

Description

Update family activity counts

Update project profile file using overlay
OAU '

Process error

The following common decks are used by CPM.

Common Deck/Overlay

COMPECX/3CA
COMPCMX/3CA
COMPSFE/3CA
COMPCVI/CPM
COMPCRA/3CB
COMPGTN/3CB
COMPFAT/3(CB
COMPRJC/CPM
COMPSTA/3CB

COMPVFN/CPM

Description

Compute ECS maximum field length
Compute maximum field Length

Set family equipment

Convert validation indexes
Convert random address

Generate terminal number

Search for fast-attach file

Read job control word

Set terminal table address

Verify file name

CPM organization is completed by the preset routine (PRS), the

function table (TFCN),

status).

60454300 A
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LOCAL FILES : "

A file is a collection of data saved on a storage medium. It
can be tape or mass storage. The data is written in groups of
blocks or sectors. The system controls and designates a file by
its FNT and keeps its position by the FST.

There are basically two kinds of files.
® Explicit files are defined by an FNT/FST.

. Implicit files are known only by a track reservation in
the: TRT. They are actually track chains and, as such,
are- managed by the owner. They are, more specifically,
files unknown to the system. The best example of this
type of file is the indirect permanent file track
chain.

This section describes those files known to the system
explicitly.. '

These files all have an FNT/FST entry. The FST is used basically
for file positioning information, with exceptions for gueue type
files. Refer to Section 2 for formats of FNT/FST entries.

The FNT/FST is created for several reasons. With the exception
of 1TA for TELEX rollout files, all files are created (that is,
an FNT/FST entry is built) by the PP routine 0BF (begin file).
Wwith no exceptions, FNT/FST entries are cleared (that is, the
files are dropped) by the PP routine ODFf (drop files).

An FNT entry is considered empty if the Lfn=0. When a new file
is created, an empty entry is found and used for this new file.
Routine OBF creates a file with any Llocal file name, even those
consisting of special characters. Only a PP routine can use 08F,
so a PP routine can create a file with any 1- to 7-character
name. CPU programs, however, must request CIO to create a file
entry for them. CIO requires that a name be composed of 1 to 7
alphanumeric characters. If CI0 finds a special character in a
file name which is to be created, it aborts the program.
However, CIO accepts files that were previously created with an
jllegal name for reading, writing, or positioning. This allows
a. DMP= special entry point routine to use the file DM*, which is
created by 1RO. Once ClO0 determines that the Lfn is Llegal, it
calls OBF to create the FNT/FST entry. :

“The job origin field always contains the origin code of the
creator of the file (sYoT=0, BCOT=1, for example)d.

Bit 5 of the FNT is set for mass storage files whose system

sector contains information for Llater processing ( for example,
input and output queue files).
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The control point number field of the FNT contains the control
point number of the current user of the file.

The file type field defines what type of file it is. If the
control point number is zero, then the file is not assigned to a
control point; this is usually the case for files in a queue.
This field is set up by 0OBF in the following manner. A table of
file names is kept in OBF's FL. The file type is set to the’
corresponding file name. If the caller of OBFf desires that the
file have a file type different than 0OBF generates, the caller
must change it himself. PFM changes the type to LOFT for the
GET command, even if the name was one of those in the OBF table,
and changes type to PMFT for ATTACH commands.

The table is at Location TSFN in OBF and contains the following.

File Name File Type
INPUT | LOFT
QUTPUT PRFT
PUNCH PHFT
PUNCHB PHFT
P8 PHFT
LGO LOFT
Any other name LOFT

FILE TYPES
The following file types are defined by NOS.

The queue file types are as follows:

Type Value Description
INFT 0 Input

ROFT 1 Rollout

PRFT 2 : Print

PHFT 3 Punch

TEFT 4 Timed/event rollout
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Special queue file types are as follows:

Type Value Description

S1FT 5 Special file type 1
S2FT b special file type 2
S3FT 7 Special file type 3

Other file types include the following.

Type Value Description

LIFT 10 Library

PTFT 11 Primary terminal

PMFT 12 Direct access permanent file
FAFT 13 Fast attach file

SYFT 14 System

LOFT 15 ’ Local

File types INFT, ROFT, PRFT, PHFT, and TEFT are described in
Sections 5 and 6.

Types S1FT, S2FT, and S3FT are special queue files that are
reserved for use by NOS.

Library files (LIFT) are locked common files that are currently
assigned to a control point. An FNT/FST entry for a file of
type LIFT always has a control point assignment. The Llibrary
file type is also used by system utilities while dumping and
loading queues, dayfiles, and permanent files.

Primary files (PTFT) are created with the OLD or PRIMARY control
statements. When the user issues the OLD command, a copy of the
indirect access permanent file is created with PTFT type in
unlocked mode. The NEW command creates a scratch file with type
PTFT in unlocked mode. The PRIMARY command can be used to
change a file of type LOFT to that of PTFT.

The time-sharing user can additionally create a primary file
Wwith the LIBRARY command. The LIBRARY command requests a copy
of an indirect access file from the user number LIBRARY (user
index 3777768). It is equivalent to the following command.

OLD,Lfn=pfn/UN=LIBRARY.
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When the user issues an ATTACH command, he gets the file pointed
to by an FNT of type PMFT. If the file is attached in read mode,
then many users can each get an FNT of type PMFT pointing to the
same file. If a user attaches the file in write mode, it will

be the only FNT pointing to the file. The DEFINE command 1is

used to create a PMFT type file.

Fast attach files (FAFT) are files which have an FNT always in
the FNT table. PFM searches the FNTs first on an ATTACH command,
and if it finds it there, PFM gives the user his own FNT/FST
entry for the file and this entry has file type PMFT.

System type files are files which are used by the system for
special functions. Examples of SYFT files are VALIDUs, RSXDid,
and RSXVvid, which are created by the deadstart procedures and
permanently remain at FNT ordinals 1, 3, and 4, respectively.
These file types are changed to FAFT whenever ISF is run. If
the ISF(R=Llfn) is used, then the Llfn specified, if of type FAFT,
is changed to type SYFT.

-Local type files (LOFT) are generally scratch files. They
include any file created locally at a control point and any copy
of an indirect access file created by the GET command. These
files are automatically released by 1CJ at job completion time.
Tape files are also considered local files.

NOS supports common files (CMFT) only in locked mode. When a
user wants the use of this type of file, he issues the COMMON
command after locking a local file. LFM finds the FNT and
creates a new FNT/FST for the user of type LIFT. This file is

in read-only mode. Many users can read this file simultaneously,
each with his own FNT/FST pointing to the same file. The user
must be validated to access library files (bjt CASF set in AACW).
Locked common files are CMFT files with the write Lockout bit
(bit 12) set in the FNT. The bit is set by the LOCK command

and unset by the UNLOCK command. However, when the creator of
the file returns it or terminates, and if the write lockout bit
is set, then the file can never be unlocked or released, except
by a level-zero deadstart, or with the console memory entry
commands. It is not possible to create an unlocked common file.
The local LIFT FNT/FST is released at return or end-of-job time,
but the CMFT entry remains in the FNT and the file space is not
dropped.
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LOCAL FILE MANAGER

Local file management consists of a set of macros, control
statements, and the PP routine LFM. LFM can be called with the
following.

° An RA+1 call to LFM.
() A macro which generates an RA+1 call to LFM.
® A control statement which causes either RESEX or FILES

to be loaded in the user's FL. RESEX is loaded for the
ASSIGN, LABEL, and REQUEST control statements (refer to
Section 12 for the discussion of tape assignment).
Local mass storage file assignment uses the same
procedure as tape assignment. FILES issues the
appropriate macro (RENAME, COMMON, or RELEASE, for
example) to generate an RA+1 call to LFM.

When called to a control point, LFM locates or creates the
FNT/FST for the desired file. It makes the appropriate changes
in the FNT/FST entry for the function specified in the call. LFM
also interfaces to RESEX if necessary.

The routine FILES also does file skipping, rewinding, and WRITER
and WRITEF commands. It calls CI0O for these tasks.

The macro definitions for LFM functions are found in SYSTEXT

(and NOSTEXT) or in common deck COMCMAC or COMCCMD. Those macros
defined in SYSTEXT are general use macros, such as RENAME,

STATUS, and LABEL, while those macros defined in COMCMAC and
COMCCMD have special usage, such as the ACCSF, ENCSF, and PSCSF
macros used by the control language. ALl LFM macros require
common decks COMCLFM and COMCSYS. A detailed description of each ~
LFM function and its macro call is available in the NOS Reference
Manual, volume 2.

The PP program LFM consists of a group of overltays that performs

the requested function. The functions and their corresponding
LFM overlays are outlined in table 11-1.
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TABLE 11-1. LFM OVERLAYS

-y wn o Ga e . S A G W e Y G W D M G G R W G M S GO MR MM P WS WS AR W R ED D S D D S A W AR S S ED G R AR A A =

Overlay-

3LE
3LE
3LE
3LE
3LB
3LB
3LB
3LB
LFM
3LC
3LE
3LE
LFM

3LF

3LF

3LF

LFM

3LG

Entry Point

RPR
RPH
RPB
RP8
LCK
ULK
RLS
RCP
RQI
AEQ
REL
SID
ALF

ACS

ECS

PCS

LBI

GTF

- - - - - - - " W AP W . - A . —— . . . . - ew W e WS WA WD GRS R D M TR D D R S e S S e e e A ol S

|Code | Function

% 0 { Rename file

| 1 | Assign common file

| |

| 2 | Enter common file

| I

] 4 | Release print file

l |

| S | Release 026 punch file
| |

| 6 | Release PUNCHB file

l I

| 7 | Release P8 file

| |

| 10 | Lock file

| |

| 11 | Unlock file

| |

| 12 | Return file status

I |

| 13 | Return current position
| |

| 14 | Request equipment

| |

| 15 | Assign equipment

| |

| 16 | Release files

[ |

| 17 | set file ID code

| I

| 20 | Access Llibrary file

| |

| 21 | Attach control statement
I | file

| |

| 22 | Enter control statement
| | file

| |

| 23 | Position control statement
| | file

| |

| 24 | LABEL request

| |

| 25 | Get all Local FNTs

I [
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TABLE 11-1. LFM OVERLAYS

(Continued)
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31

!

l

l

I

I

| 30
|

l

l

| 32
|

Request operator
assignment of equipment

Enter VSN entry file
Release 029 punch file
Make file primary

Return file information

3LC

3LE

3LG

3LB

VSN

RPN

PRI

RFI
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60454300 A

11



An outline of the LFM memory map is as follows. The map
represents LFM code prior to loading a 3Lx overlay. ALL 3Lx
overlays are loaded at location OVL.

PPFW )
LFM~main program

Resident subroutines

Resident common decks

OvL Preset routine

and other subroutines
that may be overlayed

Resident processors

{L

{L
JJ
JJ

7777

The RA+1 call for LFM has the following format.

59 40 35 23 17 0
F N7 d
RA+1 LFM 1/ code fp addr
1
7
code Function code
fp Function parameter (used by SETID function

17, STATUS function 13, and equipment
request function 26)
addr Address of the FET

The main program (LFM) calls the preset subroutine (PRS) and
then jumps to the appropriate subroutine to process the
requested function (a 3Lx overlay is loaded, if required). LFM
also contains the common return point, LFMX, for all function
processors. LFMX sets the file status not busy, completes the
FET status, and drops the PP.
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The resident subroutines are called from the various function
processors and include the following subroutines.

Subroutine
CKE
CPA
DEQ
DRF
EFN
ABT
ERR
RCL
SFS
SIS
SPB
SVF

Resident common decks

Description

Check error processing (bit 44 of FET+1)
Compute parameter address

Drop (release) equipment

Drop file (calls ODF)

Enter new file name in FNT (calls OBF)
Abort job

Process error (calls 3LA)

Recaltl LFM

Set file status

Seach for and interlock file

Set/clear pause bit

Search for VSN entry file

include the following.

' COMPSAF Search for assigned file

° COMPSEI Search for end-of-information
. COMPSFB Set file busy

) COMPSRA Set random address

. COMPVFN verify file name

PRS checks the input register for a valid call to LFM,
determines what overlay is needed to process the requested

function, initializes

some memory cells, and returns to LFM.

Other subroutines, besides PRS, that are overlayed include the

following.
° CRX

° TFCN

60454300 A

Determine if RESEX has been called.

Function table. Specifies the entry
point address of the routine to
process the requested function, and
in which overlay that entry point is
defined.
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Resident processing routines are those routines not requiring
the loading of a special 3Lx overlay or requiring special

processng before loadng a 3Lx overlay.

They are resident

in LFM

due to high volume use or special initialization processing. They

include the following.

] ALF
] RNI
° RQI
] LBI

Also part of the resident processing routines are common deck
COMPCRS (check recall status) and subroutine CRF (create
relocatable routine FNT) and SSD (set system devices).

Access Library file (function 20)

Rename (function 0)

Request equipment (function 14)

LABEL request (function 24)

resident processing routines are also overlaid by 3Lx overlays.

LFM OVERLAYS

The following paragraphs describe the LFM overlays.

3LA - ERROR PROCESSOR

Overlay 3LA contains the code and messages for error processing.

3LB - LOCAL FILE FUNCTIONS

Overlay 3LB contains the rename (0), Llock (10), unlock (11),
return current position (13),
The routines

return last status (12),
return file information (32) functions.

as follows:
Routine
RNM
LCK
ULK
RLS
RCP
TUw
RFI

SFN

60454300 A

Description

Rename file

Lock file

Unlock file

Return Llast status
Return current position
Transfer UDT words
Return file information

Seach FNT for assigned file

in 3LB are
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3LC - EQUIPMENT REQUESTS

Overlay 3LC contains those functions used in assigning an
equipment to a given file. These functions are request
equipment (14), assign equipment (15), label tape request (24)
request operator assignment of equipment (26), and build tape
file FNT/FST (27). The routines in 3LC are as follows: '

Routine ‘ Description

REQ Request equipment

AEQ Assign equipment

LBR LébeL tabe réquest

OAE Request 6peratof assignment of equipment
VSN Build tape file FNT/FST

ASF Assign nontape file

CEN Check equipment number

FTE Find tape equipment

REA .'Request equipment assignment

ROA Request operator assignment

SEQ Search for equipment

VAE validate assigned equipment

VsSJ Validate SSJ=

VSO VaLidéte'system origin privileges
VTE‘ ‘ Vverify tape entry

Common decks COMPACS (assemble character string) and COMPCZD
(convert 2 octal digits to display code) are also used in 3LC.

60454300 A
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3LD - COMMON FILE FUNCTIONS

Overlay 3LD contains the assign common file to job (1) and enter
common file (2) functions. The routines in 3LD are as follows:

Routine Description
ACF Assign common file to job
ECF Enter common file
SCF Search for common file
uss Update system sector

Common deck COMPWSS (write system sector) is also used in 3LD.

3LE - FILE DISPOSAL FUNCTIONS

Overlay 3LE contains those functions related to disposing a
Local file to an output gueue. These functions are release file
to print queue (4), release file to 026 punch queue (5), release
file to binary punch queue (6), release file to 80-column binary
punch queue (7), release file to 029 punch queue (30), release
file to corresponding queue (16), and set file ID code (17).

The routines in 3LE are as follows:

Routine Description

RPR Release file to PRINT queue

RPH Release file to 026 PUNCH queue
RPB Release file to PUNCHB queue
RPS Release file to P8 qgueue

RPN Release file to 029 PUNCH gqueue
REL Release file to corresponding queue
SID Set file 1D code

ROF Release output file

coL Check output file Llimit

coT Change origin type

1s8 Initialize system sector buffer
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Overlay 3LE contains the following common decks.

Common Deck Description

COMPCZD Convert two octal digits to display
code

COMPRSS Read system sector

COMPCUN Compare user numbers

COMPCVI Convert vaLidation indexes

COMPSSE System sector error processor

COMPUSS Update system sector for disposable
files

COMPWSS Write system sector

COMPRJC Read job control word

3LF - CONTROL STATEMENT FILE FUNCTIONS

Overlay 3LF contains the functions used to manipulate the
control statement record by the job control language. These
functions are attach control statement file (21), replace
control statement file (22), and position control statement file
(23). The routines in 3LF are as follows:

Routine Description

ACS Attach control statement file under
name from FET

ECS Replace control statement file
PCS Position control statement file
PCF Position control statement file

Common decks COMPCRA (convert random address) and COMPRNS (read
next sector) are included in 3LF.
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3LG - GETFNT AND PRIMARY FUNCTIONS

Overlay 3LG contains the GETFNT (25) and PRIMARY (31) function
The routines in 3LG are as follows:

Routine

GTF

PRI

ccp

CFS

MFF

PCF

Description

S.

Return table with FNT/FST entries for

all working files
Process primary function

Crack calling parameters
CGNT

Check file selectivity
Modify file's FST

Process checkpoint file

Overlay 3LG contains the following common decks.

Common Deck

COMPWEI

COMPWSS

60454300 A

Description

Write EOI sector

Write system sector

in FET and
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Resource control involves the allocation of the system magnetic¢
tape and removable pack resources. The control of these
resources is handled by the NOS resource executive (RESEX).

RESEX manages the assignment of magnetic tape and removable pack.
resources to user jobs without causing a deadlock to occur far
those resources., '

This section describes the concept of resource overcommitment
and the scheduling (assigning) of resource units by RESEX.

OVERCOMMITMENT

A portion of RESEX deals with managing the use of tape units and
disk packs in such a way as to prevent deadlocks from occurring.
The whole process is generally referred to as overcommitment,
although the overcommitment of tape and disk resources is just a
part of it.

Before continuing the discussion of overcommitment, the
following definitions are necessary.

° A deadlock or potential deadlock condition exists when
two or more jobs demand tape and pack resources such
that no more resources are available (deadlock), or
there are not enough free resource units available to
satisfy the resource requirements of any of these jobs
(potential deadlock).

[ An internal conflict condition exists if a job's
current tape request or increased resource demands
would deadlock the job itself. This can occur only
when using PE resources (1600 cpi, 9-track tapes).

) The resource demand for a job is the number of resource
units that the job requires concurrently. This demand
may be for a single resource type (for example, 7-track
tape) or a combination of resources (for example, 7=
and 9-track tape and a DI-2).

. Demand count and assigned count indicate the number of
resource units required (resource demand) and the
number of resource units assigned to the job
respectively.

° The demand file is a fast attach permanent file
manipulated by RESEX and its assaciated program (for. :
example, ORF) which contains the assigned and demand
information for each job using tape and pack resources.

The entry in this file for a job is called the demand
file entry.

° ‘A resource unit is any magnetic tape ar removable pack.
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) The overcommitment algorithm is a subroutine in RESEX
that processes demand file entries and determines
whether jobs can be completed based on current resource
usage. It also refers to the process of presetting
tables that are used during the execution of the
atgoerithm. ' ' :

° The resource environment consists of all magnetic tape
and removable disk drives currently defined in the
system and the status of the tape or pack mounted on
these drives. The environment is rarely static, as the
assignment, mounting/dismounting, and status of the
drives change during normal system operation. RESEX
builds two working tables, the resource equipment table
(RET) and the environment VSN buffer (EVSB), from
information contained in the EST, MST, and MAGNET unit
descriptor tables (UDT). '

° The share table provides RESEX with the information
concerning which job is using which removable device.
The active user count for a removable pack found in the
MST tells only how many direct access files are being
accessed, but does not indicate who is using them. An
entry is made for each pack assigned to a job in the
job's share table. The share table is part of the
demand file entry.

DEADLOCK PREVENTION

RESEX is able to prevent deadlock situations by regquiring that a
RESOURC control statement be included in any job that uses more
than one resource unit concurrently. Using the information
provided on the RESOURC statement, RESEX builds a demand file
entry for the job and writes it to the demand file. Each job
that uses tape or pack resources must have a demand file entry.
RESEX automatically creates a demand file entry for any job
requesting tape or pack assignment, if an entry does not already
exist for that job. Part of creating a demand file entry
consists of calling subroutine DEI (demand exceeds installation)
to check whether there are enough resource units available to
satisfy the job's demand, and calling subroutine CRV (check
resource validation) to verify that this user has been validated
for tape or pack resource usage.

To control overcommitment and prevent deadlock for 800/1600 and
1600/6250 cpi, 9~track tape drives, resource identification by
density is provided. The resource identifier NT is retained for
upward compatibility; however, it can be used only to satisfy
800 and 1600 cpi tape requests and cannot be specified
concurrently in the same job with density resource identifiers
HD (800 bpi, 9-track), PE (1600 cpi, 9-track), and GE (6250 cpi,
9-track). Assignment of a 9-track tape with no prior demand
count defaults to the density resource specification. Density
resource identifiers LO, HI, and HY are also provided for
7-track tape units; however, they all map into the MT resource
demand entry.
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In the overcommitment algorithm, unsatisfied NT resource demands
are logically satisfied by 800/1600 cpi, 9-track drives; however,
if at request time the desired 1600 cpi tape is found mounted on
a 1600/6250 cpi drive, the assignment is made if it does not
cause overcommitment.

For jobs with HD, PE, or GE resource demands, RESEX attempts to
satisfy the PE demand (in the overcommitment algorithm) with any
9-track drives remaining after the job's HD and GE demands have
been Llogically satisfied.

For a job with a PE resource demand, if the desired 1600 cpi,
9-track tape is found mounted on any 9-track drive, the
assignment is made, unless it causes overcommitment or an
internal conflict. Internal conflict is when tapes are
attempting to be assigned to a job such that the current request
would deadlock the job. For example, on a system with two
800/1600 and two 1600/6250 cpi, 9-track drives, a user job with
resource requirements of PE=2 and GE=2 deadlocks itself if a PE
tape found mounted on a 1600/6250 drive is actually assigned.
Since this assignment cannot be allowed and the job cannot
continue until that tape is dismounted from that drive type,
RESEX informs the operator that this situation has occurred via
the E,P display.

OVERCOMMITMENT ALGORITHM

The overcommitment algorithm has two basic parts, the
environment and overcommitment determination. The environment
and the demand for its resources are examined by RESEX to
determine if the assignment of resources in the environment is
such that a deadlock exists. The algorithm itself determines
that there does or does not exist a sequence of job completions
such that all jobs with assigned resources will complete. If
all jobs with resources can eventually complete, then a deadlock
does not exist.

Subroutine BRE (build resource environment) examines the EST,
MST, and the UDT from MAGNET and builds two working tables, the
RET and EVSB, for use by the overcommitment algorithm. Figure
12-1 contains the flowchart for BRE.

|
N
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BRE

attach and

interlock
demand
file

no
controller

yes

RDSB
et resource
clear RET read MST g].ist: index
and EVSB;
et EST
g BREL
\
form .
resource
resource £ d
Eype oun
/ GRI \
read EST
entry get resource
) reéource environment
index error (REV)

index
present

resource
environment
error (REV)

Figure 12-1. BRE - Build Resource Environment
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set number of set
units, original family packname
number of units, device :
next equipment
relative unit
number from no
STLL and PFGL
device yes
off with use
count , yes
no set
assigned
bit
unloaded
set end of s
chain bit ve make EVSB
entry
BR users
equipment update
of f ves RET entry
set advance EVSB
unloaded. pointer
flag
yes
make RET
entry
available
for access
Figure 12-1. BRE - Build Resource Environment (Continued)
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set to read
MAGNET es system
pointers error
(SCE)
no
RDSB TXOT \J€3|MAGNET not
read data origin active
from MAGNET (MAG )
no

set missing
incomplete subsystem
transfer ves flag
initialize
pointers for
data return
transfer demand
file
no
unit
. N
pointer swap ot
external re-
read
return

adjust
data
pointers

more
100 word
blocks to
read

| yes

residue

short
block to
read

BRE13]

yes

Resource Environment (Continued)

Figure 12-1.

60454300 A

BRE - Build

12-6



BRE13

Cgt

A

set UDT
pointers

all
UDTs
processed

get MI/NT bit,
GCR. drive bits,

VSN, resource
index, job se-
quence number,

EST ordinal
from UST1, UST4,
~and UVSN, UJSQ

~ VSN ™
ot presen

3

return

yes

make RET
entry

and not as-
signed

process label
checking, scratch
VSN, default
VSN bits

Figure 12-1.
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set UDT
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v

make EVSB
entry
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EVSB pointer

BRE - Build Resource Environment (Continued)
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The RET consists of a combination of data collected from the EST,

MST, and UDT tables.

It contains one-word entries and is the

same length as the EST. The format of an RET entry 1is as

follows:
59 47 44 41 38 35 29 23 1 0
dt Of{cuj Ojou| eq ne ei flags
Origin
Field Description Tapes Packs
dt pevice type if bit 59 is zero; UDT/UST1 EST
otherwise dt is an index into a
table of equivalent resource
types
cu Current number of units in chain EST
ou original number of units in chain MST/STLL
eq Equipment number (EST ordinal) UDT/UST4 EST
ne Pointer to EST entry of next MST/STLL
pack in chain
ei EVSB index + 2 (if any)
flags Each bit defined as follows:
Bit Description
11 Checking lLabels done UDT/UVSN
by MAGNET
10-4 Unused
3 LDAM equipment EST
2 End of chain of packs MST/PFGL
1 Unused
0 Unit Llogically assiéned
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The environment VSN buffer contains data relating to mounted
magnetic tapes and removable packs. An EVSB entry is two words
of the following format.

59 53 47 . 35 23 17 8 5 0

volume serial number or pack name 0 uc ri
eq flags sharers udt/mst job sequence number
Field . Description
ri Resource index; points to a word in the demand file

entry between RMTP and RQPD

uc Unit count (1 to 8) for packs; always 1 for tapes

eq Equipment number

flags Each bit defined as follows:

| Bit Description
53 Assigned
52 Scratch VSN
51 Unloaded pack with users
50 pefault VSN |
49-48 Unused

sharers Number»of users sharing pack

udt/mst UDT address if tape, or MST address/10B if disk

60454300 A 12
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The overcommitment algorithm considers only those jobs that have
currently assigned resources. A scratch file is built from the
demand file entries for those jobs. Each scratch file entry is
then processed sequentially. If there are unsatisfied demands
for a given entry, an attempt is made to determine if sufficient
logically free resources are available to fulfill the demand.

If all the resource demands for the job are satisfiable, then
the job is sajd to complete. Jobs that complete have their
resources lLogically freed for use by other jobs.

If a job's demands cannot be satisfied, the demand entry is
written to a second scratch file. Processing continues with the
next entry in the first scratch file until it is exhausted. At
the end of the first scratch file (a pass through the algorithm)
if there are no uncompleted jobs (second scratch file is empty),
then the algorithm has successfully completed and, based on the
snapshot of the environment used during the execution of the
algorithm, no deadlocks on resources will occur. If entries had
been written to the second scratch file and some job did
complete during this pass (the number of entries on the first
and second scratch files are not equal), the scratch files are
interchanged and another pass through the algorithm is made. If
no job completed on a pass through the algorithm (both scratch
files are identical), then there is a deadlock on the resources
and ‘overcommitment is said to have occurred. The overcommitment
algorithm determines whether or not a deadlock will occur; the
action taken by RESEX to prevent the deadlock is detailed later
in this section. The overcommitment algorithm, OCA, is shown in
figure 12-2.

RESQURCE FILES

To aid in the allocation of magnetic tape and removable pack
resources, RESEX maintains two mass storage files. These files
are known as the resource files and are fast attach, direct
access permanent files. The resource demand file (RSXDid)
contains the maximum concurrent demand for each resource type.
It also contains the share table and information for the preview
display. The format of the RSXDid file is in figure 12-3.

In figure 12-3, RVAL contains the validation Limits (that is,
the number of pack and tape units allowed to be assigned to this
user). This is obtained from Location ALMS in the user's
control point area. RMTP through RGEP are five words for 7- and
9-track tape parameters. RRPP is the beginning address of 10
words of removable pack parameters (Leftmost 12 bits are in
display code), where each AD(n) contains the assigned and demand
counts for this resource with n physical units (for example,
p1-1, DI-2,..., DI-8) amd mpu defines the maximum number of
physical units allowed for this resource. Finally, RRPS begins
the share table, which is a Llist of removable packs assigned to
the job.
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The eq field of each share table entry contains the EST ordinal
of the shared device; ri and uc specify the resource index and
unit count for this device (defines a Location in RRPP).

The lost tape assignment flag in RVAL is set by MAGNET1 when
MAGNET is dropped with tapes assigned. RESEX uses this flag and
an indicator in the UDT to adjust the environment to reflect
those equipments whose assignments are lost, so these Lost tapes
do not affect other user jobs. Until a user job returns all of
jts lost tapes, it will be aborted with the following message
issued when attempting a subsequent RESEX operation.

"PRIOR TAPE ASSIGNMENT LOST.
The job aborts with the foLLowing mssage when attemptiﬁgva
subsequent 1/0 operation on a Lost tape (any CIO function other
than RETURN, UNLOAD, or EVICT). '
/0 SEQUENCE ERROR ON FILE, fff AT nnn.
After the user job returns aLL.of,its Llost tape files, RESEX
clears the lost tape assignment flag in the user's demand file

entry and the job can resume normal execution (pertinent'to
terminal and DIS users). ' : e
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Figure 12-2. OCA - Overcommitment Algorithm (Continued)
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2
3 7-track
4 9-track (800/1600 cpi)
5 1606 cpi 9-track
& 800 cpi 9-track
7 6250 cpi 9-track
10 844-21 (1 to 8 units)
11 Holf-trock
12 844-41 (1 to 8 units)
13 half - track
14 844-21 (1 to 8 units)
15 full-track
16 844-41 (1 to 8 units)
17 full-track
20 841 (1 to B units)
21
22 Preview data
23
24

25 Share table

77

59 56 53 a7 35 23 17 1 8 5 0
RJSQ job sequence number o .
RJBN | job name 0:
RVAL 'ng ‘ﬁf‘l% unused total assigned | total demand
RMTP MT . assigned |demand 0
RNTP NT assigned| demand 0
RPEP PE assigned | demand 0
RHDP HD assigned | demand o]
RGEP GE assigned | demand 0
RRPP DI AD(1) AD(2) AD(3) AD(4)
meu AD(5) AD(6) AD(7) AD(8)
DJ AD(1) AD(2) AD(3) AD(4)
mpu AD(5) AD(6&) AD(7) AD(8) |
DK AD(1) AD(2) AD(3) AD(4)
mpu AD(5) AD(B) AD(7) AD(8)
DL AD(1) AD(2) AD(3) AD(4)
mpu AD(5) AD(6) AD(T) AD(8)
MD AD(1) AD(2) AD(3) AD(4)
mpu AD(5) AD(8) AD(T) AD(8)
RQPD VSN or pack name resoufce type
RQPU user number flags | FST address
RQPT 0 time
RRPS pack name eq OJuc] ri
. . o| o .
. DO D [P
Fi‘gure 12-3. Resource Demand File Entry (RSXVid)
60454300 A
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The VSN filLe (RSXVid) contains the volume serial numbers
associated with a particular file (refer to figure 12-4). The
entries in the VSN file contain the random index of the job's
entry in the demand file and the resource index of the assigned
tape within the demand file. The entries in these two files are
associated with a particular job and are identified by the job's
sequence number. Entries in both files are one PRU (64 words) in
Length.

These files are updated by RESEX and PP routine ORF. Routine
ORF (described later in this section) updates demand and VSN
file entries upon the return/unload of a tape file or the job's
Last direct access file on a pack and at job completion.

59 35 29 23 17 5 o]
00 job sequence unused VJSQ
01 job name unused VJBN
02 logical file name unused VLFN
03 unused uc|{ ri demand file index VDFI
04 volume serial number ] unused : cn VVSN
L ]

:«: . "‘L
778 ¢ T

uc Unit count (always 1)

ri Resource index; points to a word in the demand

file entry between RMTP and RGEP; zero if tape
is not yet assigned

s Scratch VSN (if set)
cn Control byte as follows:

Value Meaning

Multireel
Alternate reel
End of entries

O~

Figure 12-4. VSN File Entry (RSXVid)

60454300 A 12-16



Resource Satisfaction

The logical satisfaction of unfulfilled demands is done by
subroutine determine demand satisfaction (DDS). DDS works with
the RET and a temporary table called the resources demanded
table (RDT), which is formatted as follows:

59 53 47 41 35 29 23 17 " 5 0

rt uc 0 f oe
E1 E2 E3 E4 ES E6 E7 ES 0
rt Resource type
uc Unit count (1 to 8 for packs, 1 for tapes)
f Flags
oe Original equipment
E1-E8 Equipments being used to (lLogically) satisfy the
demand

The RDT consists of the number of unsatisfied resource demands
for the job. The satisfaction of tape demands by DDS is
simplified since there is only one user for each tape. However,
with removable packs there can be sharing and combinations.
Sharing is having more than one accessor for each pack. The
number of user jobs sharing a pack is reflected in the EVSB
entry for that pack. It contains a count of the number of
demand file entries that contain a share table entry for that
pack. However, it cannot be assumed that a pack is going to be
shared.

The combination of removable packs allows the use of two DI-1s,
for example, as a DI-2. The ability to combine removable
equipments requires that a best bit determination be done by DDS;
thus, the removable mass storage devices are used in a most
efficient manner while lLogically satisfying demands. Mass
storage demands are satisfied in a lLargest~number-of-spindles-
first order. This assures that the best fit is based on the
smallest unused spindle residue of combinations of removable
devices. The operator's choice of removable pack mounting can
cause an excessive amount of overcommitment, as the best fit of
removable packs may not be available for a given job. Refer to
figure 12-5 for a flowchart of DDS.
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Figure 12=5. DDS - Determine Demand Satisfaction (Continued)
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Resource Assignment Counts

The method of assigning units depends on the resource type.

ALL tapes and private packs not accessible by alternate users
can only be assigned to one job at a time. ALL public packs and
those private packs accessible by alternate users can be shared
and, therefore, assigned to several jobs at the same time.

Oon indirect access file requests, the pack is charged (assigned)
to the job in fulfilling its resource demand only if the
requested pack must be mounted. For direct access file requests,
the pack is charged to the job when the first direct access
(ATTACH or DEFINE) is made.

A unit is assigned to a job until the job terminates, or when
all the direct access files residing on that unit that are
assigned to the job are returned/unloaded, or a tape file is
returned/unloaded.

The system keeps track of the resource usage in the demand file
through the assigned and demand counts for each job. These
values may vary during job processing. A user can increase or
decrease demands through additional RESOURC statements. However,
if the user attempts to decrease his demand below his assigned
count or increase his demand such that a deadlock would occur,

a diagnostic is issued to the user's dayfile and the job 1is
aborted.

The demand and assign counts are also adjusted when files are
returned or unloaded. When a magnetic tape file or the Last file
assigned to the job residing on a removable pack is unloaded,

the resource assign count is decremented (by routine ORF). If
the file was returned, the resource demand count is also
decremented, but only if all of the job's demands have been
satisfied. Whenever there is only one concurrent resouce
demanded by the job, both the assign and demand counts are
cleared regardless of the RETURN or UNLOAD function used to drop
the file

RESOURCE EXECUTIVE

The remainder of this section is devoted to the internals of
RESEX.

RESEX processes requests for magnetic tapes and removable
packs and manages the usage of these resources. The following
control statements are processed by RESEX.

] ASSIGN
. LABEL

] REQUEST
o RESOURC
. VSN
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These control statements are described in detail in the NOS
Reference Manual, voltume 1. The control statements for
removable packs are part of CPU routine PFILES and are also
described in the reference manual.

CONTROL STATEMENT PROCESSING
The control statements processed by RESEX fit into three groups:

assignment (ASSIGN/LABEL/REQUEST), resource declaration
(RESOURC), and VSN association (VSN).

Assignment Statements

The assignment statements perform the same function but with
variations in default values and parameter processing. REQUEST
and LABEL are virtually identical except that the parameters
associated with tape labels can only be specified on the LABEL
statement. ASSIGN operates somewhat differently as it works
with a specified device type or device number (EST ordinal), and
must process these accordingly. ALl assignment statements
transfer control to address LAB1 (refer to figure 12-6) for
control statement processing. If a VSN is specified, RESEX
automatically assigns this tape after it is mounted. If the
request is for a tape, but no VSN is specified or if the request
is not for a tape, RESEX calls LFM to return an operator
equipment assignment. If the equipment selected by the operator
js a tape unit, RESEX must then check for overcommitment before
completing the tape assignment. A flowchart of the assignment
control statement is in figure 12-6.

Resource Declaration

The specification of a job's resource demand is accomplished via
a RESOURC control statement. The processing of the RESOURC
statement includes the validation of resource types and
determining if a change in resource specification will produce a
deadlock or internal conflict. Figure 12-7 is a flowchart of the
RESOURC routine.

VSN Association

The purpose of the VSN control statement is to associate
magnetic tape volume serial numbers with the name of the file
that will use these reels. The processing of the VSN statement
includes building a VSN file entry for the file (and a demand
file entry, if necessary). The processing of the VSN statement
does not depend on MAGNET being active. The routine to process
the VSN statement is also entered to process the VSN= control
statement parameter that may be used on assignment cards. The
flowchart for the VSN processor is shown in figure 12-8.
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Figure 12-6. ASSIGN/LABEL/REQUEST -
Assignment Control Statements
(Continued)
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EXTERNAL CALLS

The assignment of removable packs and magnetic tapes is also
available to the user at the macro and RA+1 function Llevel.
Tape requests use LFM functions and removable pack requests use
PFM functions.

If the user issues an LFM or PFM RA+1 call either directly or
through a macro to assign a resource unit to the job, the PPU
processor (LFM, PFM) jnitiates a call to RESEX at that job's
control point. To avoid destroying the user's field Llength when
RESEX is invoked from the PPU, the DMP= special entry point is
defined in RESEX. The calling of RESEX is done via the SPCW
word in the job's control point area.

The SPCW calling mechanism places, beginning at address SPPR of
the field lLength, a copy of the SPCW word and a 20B word block
of data (usually the user FET); RESEX is lLoaded and begins
execution at the entry point specified in the SPCW call. Upon
completion, RESEX sets a status in SPPR which is returned to the
calling PP when RESEX relinquishes control.

In addition to LFM and PFM, RESEX processes the REQ RA+1 call in
order to maintain compatibility with NOS/BE. The call to RESEX
through SPCW is initiated by PP routine SFP.

External call refers to the processing of LFM, PFM, and REQ
calls by RESEX. This is opposed to an internal call in which
RESEX calls the tape assignment routines directly after cracking
the tape assignment control statement.

Figure 12-9 flowcharts the LFM external call and figure 12-10 is
a flowchart of the REQ external call.
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RESOURCE ASSIGNMENT

The assignment of resource units to a job revolves around two
routines, RRP (request removable pack) and RMT (request

magnetic tape). Each routine processes the request using

data contained in a requesting FET. The FET used may be the
actual user FET (LFM calls for tapes and all pack requests) or
one built by RESEX as the result of processing ASSIGN, LABEL, or
REQUEST control statements.

REMOVABLE PACKS

ALL removable pack requests are processed by RESEX upon entry at
the PFM entry point as an external call. The user's FET (as
copied to SPPR) is used to provide the pack name and resource
type being requested. From these values or their defaults,
jnput parameters (request blocks) are built for use by the
overcommitment algorithm. PFM then transfers control to
subroutine RRP. RRP issues the call to the COM subroutine. If a
missing subsystem status is returned, RESEX rolls out with a
missing subsystem event and requeues the request. 1f
overcommitment occurs and the user has selected to do error
processing (ep bit set in the FET), then RESEX rolls out with an
overcommitment event and requeues the request. If ep is not set,
RESEX aborts the job with the following diagnostic.

REMOVABLE PACKS OVERCOMMITMENT

If the pack is not mounted and the ep bit is set, an event is
formatted from the pack name and RESEX rolls out using this

event and requeues the request. I1f ep is not set, control is
returned to PFM. If everything is correct, then the demand file
ijs updated to reflect this assignment, the preview display built,
and a successful status is returned to PFM. The flowchart of
PEM/RRP is contained in figure 12-11.
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MAGNETIC TAPE

RMT, flowcharted in figure 12-12, is called to request a magnetic
tape from MAGNET. Before exiting to RMT, subroutine TBD is
called by the assignment control statement processor and from LFM
and REQ external functions. TBD builds the tape block definition
(TB) by mapping portions of the tape descriptors (FET+8) into
values for use in the RESEX/MAGNET call block. TBD computes the
word count, overflow, unused bit count, noise size, and fill
according to the requested format, frame size, and noise size.
TBD also establishes density and conversion mode using
installation suppltied values (TDEN, TCVM, and TDTR) as necessary.
Finally, TBD ensures that combinations of parameters do not yield
conflicting results, such as specifying both ring-in and ring-out
processing options. For 9-track tape requests, TBD sets the
original 9-track density display (HD, PE, or GE) into request
block word DD.

RMT builds the request block (refer to figure 12=-13). The
request block (words RQ, RS, RU RI, DD, and 0I) forms a common
set of input parameters to the overcommitment algorithm for both
tapes and packs. RMT guarantees that the requestor has a demand
file entry and a VSN file entry for the desired tape fite. ALL
tape requests must have these two entries before attempting to
satisfy a request.

RMT then calls subroutine COM. This subroutine identifies the
unit that satisfies the request and performs deadlock prevention.
COM returns three results: missing VSN, overcommitment, and
assignment permitted. If the VSN is missing, RMT formats an
event using the VSN and rolls out using this event. 1f
overcommitment occurs, the preview data is cleared and RMT
performs a rollout with the overcommitment event.
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59 35 17 11 5 0
VSN or pack name rt uc
0 ri
user job name jo 0
job sequence number 0

time of request

0 di

Resource type (left-justified in the 12-bit field).
Values for RT are MT, NT, HD, PE, GE, 0L, DJ,

etc., as in the demand file entry

Unit count (1 to 8) for packs; always 1 for tapes
Index into demand file entry

Job origin type

Display code for density (HD, PE, or GE) of 9-track
tape request

Ooriginal density resource index for 9-track tape

request

Figure 12-13. Request Block (RQ)
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If COM returns the status indicating the assignment is
allowed, subroutine VUR is called. VUR reads the UDT from
MAGNET to verify that the VSN has not changed and the unit has
not been assigned to another job since the environment was
established. If this is not the case, RMT processes this
situation as if it were an overcommitment case.

Next, VUR checks for wrong density if the write ring is out of
the tape or the user requested the write ring out. If an 800 bpi
tape is mounted on a 1600/6250 bpi drive or a 6250 bpi tape is
mounted on an 800/1600 bpi drive, VUR returns to RMT with density
mismatch status.  RMT then sends an error code block to MAGNET to
advise the operator of this condition via the E,P display and
processes the assignment rejection as an overcommitment case. If
VUR detects any other combination of wrong density on a 9-track
drive, a warning message (MIS-MATCHING DENSITY) is issued.

Next, the conversion mode from the UDT is compared with that
requested by the user; a warning (MIS-MATCHING CONVERSION) is
issued if these conversion modes are not compatible. Then the
file accessibility and volume accessibility are validated to
guarantee system security is maintained by not permitting
unauthorized operations to be performed on the tape. The
RESEX/MAGNET call block (figure 12-=14) is then built, the
equipment interlocked through LFM, and the call block sent to
MAGNET to activate unit assignment. The UDT is reread from MAGNET
to verify that the assignment is successful and then RESEX
completes the FNT/FST entry for the tape file through LFM. The
message

EQuu ASSIGNED TO Lfn, VSN= vsn.

is issued to the user and system dayfiles indicate the
assignment of the unit to the job.
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RCAL+O

+2

+3

+4

+5

+6

+7

fc

ec
den
cnv
ouc
est
ns

vsn
org

RMT then updates the job's demand file entry,
display buffer, and performs any file opening required.

exits and control is returned to the routine that called RESEX.

59 47 35 29 23 17 il 5 0
fc interfock
user ubT
0 &c 0 options address
0 den cnv
‘ software
word count ouc format est ns options
sequence number 0 vsn VSN random address
job name org 0
volume serial number 0
user number fm 0]

Function code (O=assign unit, 1=set error code
UVSN word of UDT)

Error code for function 1
Density

Conversion

Overflow unused characters
EST ordinatl

Noise

VSN index

Job origin

Family ordinal

Figure 12-14. RESEX/MAGNET Call Block

The format of the preview display buffer is as follows
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59 ' 17 1 0

VSN or pack name . \ resource type
user number | flags | FST address
flags " Each bit defined as follows:
Bit Description
14 ’ Unlabeled
13 Ring out
12 Ring in

COM SUBROUTINE

The subroutine COM controls the identification of the tape

or pack requested and the processing of the overcommitment
algorithm. COM begins by calling subroutine BRE to build

the working resource environment tables (RET, EVSB) from which
the desired resource unit can be ijdentified and the algorithm
executed. COM performs a timed/event roLlout with missing
subsystem event if BRE detected that MAGNET is not active. 1f
demand file busy rollout occurred when BRE attached the demand
file, COM rerequests operator assignment of equipmnt if no VSN
was supplied (contents of AA equals 0).

Subroutine CRQ is called to identify the desired VSN to be used
during tape assignment and to set up the demand file entry and
preview data for further processing.

Subroutine DEI is then called to determine if enough resource
units are available in the environment to satisfy the job's
demands.

Then subroutine BSF is called to build a scratch file with the
demand file entries for all jobs with assigned resources except
the requestor. Subroutine OCA later adds the requestor's updated
demand file entry on the scratch file before executing the
overcommitment algorithm. Subroutines CRQ and BSF call

subroutine CAU (count assigned units) to adjust the environment
to reflect those equipments that are currently assigned.
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Next, subroutine CFU is called to assign the resource unit to
the job. This allocation involves the advancing of the assigned
count for the resource type being assigned, updating RESEX
working tables, and building the share table entry (if a
removable pack is being assigned). If the desired tape or pack
is not found, pseudoentries are made in order that the
overcommitment algorithm may still be executed. If a pseudo
entry must be made or a SCRATCH tape request is being satisfied,
CFU guarantees that the selected equipment will not cause
internal conflict for the job.

Subroutine CIC is called to check for an internal conflict. The
requestor job is in a state of deadlocking itself if the
requestor's remaining demands cannot be satisfied by the
environment remaining after the requestor's currently assigned
resources and the unit selected by CFU are eliminated. This can
occur when the current request is for a 1600 bpi 9-track tape
(PE resource) that is mounted on the wrong drive type (800/1600
or 1600/6250) such that the remaining 800 bpi (HD resource) or
6250 bpi (GE resource) 9-track tape requirements cannot be
satisfied. In this case, COM rejects the assignment and sends
an error code call block to MAGNET to inform the operator of the
conflict via the E,P display, so that the tape can be mounted on
the correct drive type.

Subroutine CRC is called to determine whether the requesting
routine completes with the assignment of this resource unit. If
so, the overcommitment algorithm is not entered as this job
cannot cause a deadlock to occur.

The overcommitment algorithm is now executed by calling
subroutine O0CA. COM returns a status indicating

overcommitment (/STATUS/OV), missing VSN or packname
(/STATUS/MV), or assignment permitted (/STATUS/O0K) to the calling
routine.

COM is flowcharted in figure 12-15.

Subroutine CRQ exits to COM6 if rerequest operator assignment of
equipment is necessary; to COM7 if rerequest operator selection
for duplicate VSN is necessary; or to COM10 if wait for ready on
selected unit is necessary. Subroutine CFU also exits to COM7 if
operator selection for duplicate VSN is necessary.
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RESEX calls subroutine ROA to request the operator to make an
equipment assignment via LFM function 26. ROA uses FET+1 to pass
LFM the required device type (MT, NT, or if zero, any equipment),
and for 9~-track tape requests, and the display code for the
required density (HD, PE, or GE) to be entered in the operator
request message. If an operator choice for a duplicate VSN is
necessary, ROA also passes the required VSN in FET+9 for display
in the operator request message. LFM returns the device type of
the assigned equipment, and for tape equipment assignments, the
EST ordinal of the assigned unit in FET+1.

PREVIEW DISPLAY

The preview display (E,P) involves RESEX, MAGNET, and DSD.
Information for formatting the preview display is put into a
job's demand file entry if the desired tape or pack is not
mounted, and the job can use the resource immediately (that is,
a drive is available for the desired tape or pack and that

60454300 A 12-49



CRQ

check request

DEI

demand exceeds
installation

build resource
environment

subsystem

missing BSF

build scratch
file

demand
file busy
rollout

operato
assigned
equipment
(AA = 0)

Figure 12-15. COM
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resource can be assigned to the job without causing a deadlock).
RESEX reads the demand file in sequential order and if the job
has preview data, it becomes a candidate for previewing. The
preview buffer is built in an order based on resource usage and
time of request. The order is determined using the highest
values computed by the following formula.

H=((A+1)*T)/ (D-A)

A Assigned count (total of all resources)
D Demand count (total of all resources)
T Time the request has been waiting

The preview buffer is transferred to MAGNET via the SIC monitor
function and is limited to 63 words. This Limits the number of
jobs previewed by RESEX to 31 jobs. DSD formats the E,P display
using the data in MAGNET's preview buffer and the UnTs. ALL
jobs appearing in the preview buffer and those jobs which
require a tape to be mounted due to reel swap, ring conflict,
density mismatch, or internal conflict are displayed.

The preview buffer is updated by RESEX each time RESEX is called
into execution. Thus, the preview buffer is refreshed only by
an activation of RESEX. System activity, such as dropping a job
with a request previewed from the rotlout queue, does not cause
that entry to be removed from the display until RESEX is
activated by another job.

REPRIEVE PROCESSING

During initialization, RESEX requests extended reprieve
processing to be in effect for errors set by a terminal user
interrupt, an operator drop, kiltl, or rerun, or a DIS ERR
command. RESEX contains several critical code sequences that
must be completed to prevent dependent conditions from getting
out of syncyhronization, such as the demand/VSN file entry and
corresponding index or MAGNET and FST entry equipment
assignments. If RESEX is interrupted while processing a
critical code sequence, the reprieve processor (routine RPV)
sets an interrupt flag and returns control to the prior
executing code. After the sequence of critical code is
completed, the interrupt flag is checked and the interrupt is
processed. For noncritical code sequences, RPV immediately
transfers control to the PIT routine to process the interrupt.
PIT performs demand file and E,P display cleanup, if necessary,
before issuing an appropriate RESEX ABORT message and aborting.
1f the job was rolled out with VSN or pack name missing, the
preview data in the demand file entry should be cleared and the
E,P display rebuilt. If the demand file attach fails, RESEX
displays the following message at the user control point and
retries the attach several times before giving up, in which case
the preview data and E,P display are not cleaned up.
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WAITING FOR DEMAND FILE.

In rare instances the demand file assign count must also be
decremented to keep the user resource assign counts and file
assignments in synchronization. In this case, RESEX continues
to retry the demand file attach until it is successful.

ROUTINE ORF

PP program ORF updates the demand file entry upon job completion
or upon the return of tape or pack resources. The return (or
unloading) of a tape file clears that file's VSN file entry.

Routine ORF is called by REC (during deadstart recovery of
MAGNET), ODF (return/unload or Llast disk file), 1CJ (clear
demand file entry on job completion), 10S (clear demand file
entry on job RERUN or PURGE), 1TA (clear demand file entry on
SALVARE cleanup), and PFM (decrement demand entry for GET on
removable pack).

Routine ORF has three modes of operation: clearing VSN file
entries, updating demand file entries, and clearing the demand
file entry. The clearing of the VSN file entry automatically
prompts the updating of the demand file for tapes. Routine ODF
determines whether the direct-access file being returned is the
user's last file on the removable pack and prompts ORF to update
the share table entry for the removable pack and adjust the
resource counts for the resource type involved. Finally, ORF is
prompted to clear the demand file entry for a job when that job
is removed from the system.

The flowchart of ORF is in figure 12-16.
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Figure 12-16.
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RESEX ORGANIZATION

An outline of the subroutines and storage areas contained in
RESEX follows.

. FETs for:
Requested file
VSN entry file
Resource demand file (RSXDid)
VSN file (RSXVid)

Scratch files

° $SJ= parameter block

[ ] Control point area parameters

M Temporary storage (flags)

° COMSRSX

] Event skeletons

° Resource request block

° Overcommitment algorithm control (COM) and subroutines:

BRE Build resource environment

BRT Build resource demand table (RDT)
BSF Build scratch file

CFU Check for unit

CIC Check for internal conflict

CRC Check requestor completer

CRQ Check request

DEI Demand exceeds installation check

OCA Overcommitment algorithm
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Overcommitment utility subroutines:

CAU

DDS

DLY

IAS

SDT

Resource

RMT

RRP

ROA

VUR

Resource

MVE

RDF

SVE

UDF

URF

Count assigned units
betermine demand satisfaction
Delay

Initialize assignments

Switch 9-track drive type
reservation subroutines:
Request magnetic tape

Request remopabte pack
Request operator assignment

Verify unit request

file subroutines:

Make VSN file entry

Read demand file

search for VSN file entry
Update démand file

Update resource files

Preview display subroutines:

BPD

EPD

Build preview display

Enter preview buffer entry

Utility subroutines:

BEV
CBP
CET
CFA
cLB
CRM

CRV

Build rollout event

Calculate resource byte position
Copy EST

Check file attach

ClLear buffer

Check for resource match

Check resource validation
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CTA Count total assigns and deménds
CTL Check track Limit
CUP Clean up reqguest
END Ending sequences
. Utility subroutines (Continued):
ERR Error processing
GFN Get family name
GRI Get resource index
GRL Get resource List index
IDE 1Initialize demand entry
IRC Increment resource count
IVE Initialize VSN entry
OPN Open file
PER Process error message
PNE Process jobname error message
PRO Process timed/event rollout
PIT Process interrupt
RPV Reprieve processor
RSB Read subsystem block

WSB Write subsystem block to MAGNET

° Common decks

° Buffers (overlay subsequent routines)

] Control statement processors (second overlaid group):
LABEL
RESOURC
VSN
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° Control statement processing subroutines:
AOP Analyze optional parameters
CLP Call POP (pick out parameters)
ENF Enter numeric label field
FSC File status check
GRD Generage retention date
ILF Initjalize Label FET

° External request subroutines CLF (convert LFM call to
FET) and CSF (convert NOS/BE call to FET)
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MAGNET/1MT , ' 13

ALL magnetic tape operations for NOS are controlled by the
magnetic tape executive (MAGNET). MAGNET executes at a control
point and maintains information for RESEX (resource executive)
and the system. The E,P display is updated in the MAGNET field
length by RESEX and is displayed by DSD. E,T display information
is taken from UDTs (unit descriptor table) which are maintained
by MAGNET. Certain tape commands (such as UP/DOWN channel and
ON/OFF unit) are processed by MAGNET via the TDAM monitor
function. CIO places tape read/write requests in the UDT in
MAGNET also via the TDAM function. In addition, MAGNET statuses
unassigned tape units for conditions such as tape
Labeled/unlabeled and ring in/out. Refer to section 12 for
information concerning RESEX.

MAGNET/1MT STRUCTURE

The tape subsystem consists of CP routines MAGNET and MAGNET1,
and PP routine 1MT. MAGNET is the run-time executive and
processes requests from DSD, RESEX, and CIO. MAGNET1 is the
MAGNET termination processor.

The PP portion of the subsystem consists of 1MT (main routine)
and the following overlays:

Overlay Description
3MA Initialize tape executive
3MB Function reject processor
3IMC ERRLOG message processor ‘
IMD MTS/ATS ERRLOG message processor
3IME MTS/ATS special message processor
IMF Load conversion memory
IMG Drop PP processor
3MH Control point/coded preset
3IMI Complete user FET
3IMJ Issue user messages
3MK User job operations
3IML Read function processor
IMM Read Long block processor
3IMN Read Label processor
3MO0 Multifile auxiliary processor
3IMP Open operations
3MaQ Tape positioning operations
3MR - MMTC Read error processor
3MS MTS/ATS read error processor
IMT Write function processor
3MU Wwrite Lohg block processor
3IMy Write lLabel processor
IMW MMTC Write error processor
3IMX MTS/ATS write error processor
3MY Tape monitoring preset
LT Long block helper processor

60454300 B ' : 13-1



Routine 1MT overlays jtself extensively to conserve space. For
example, it uses the S-byte header on PP routines; therefore,
extreme care must be taken when attempting modifications.

ALL magnetic tape equivalences are defined in common deck
COMSMTX. These equivalences are used by MAGNET, RESEX, 1MT, CIO,
DSD, ORF, and 1DS.

MAGNET CONTROL POINT INITIALIZATION

The control point for MAGNET is initialized in the same manner
as TELEX. That is, DSD calls 1DS to process the operator typein,
n.MAGNET. Routine 1DS then calls 1MT to injtialize the
executive. Routine 1MT determines that this is an initial call
and executes overlay 3MA to perform control point initialization.
Overlay 3MA is also called for a Level 3 recovery. Routine 1MT
determines that it is an initialization call when the next
statement index (byte 3) of word CSPW is zero. If this value is
greater than or equal to CSBW+2, then it is a level 3 recovery
call. The following is performed by 3MA for an initialization
call.

. Calls INI (initialize CPU) to store the job name of
MAGNET in control point area word JNMW with system
origin type set. Sets CPU priority to 76B. Sets MFL
and MAXFL to 50K.

] Calls SCC (set up control cards) to set the following
control statements in CSBW of the control point area:

MAGNET.
MAGNET1.
EXIT.
MAGNET1.

In addition, the next statement index pointer in CSPW
(byte 3) is set to CSBW for initijalization or CSBW+1 for
Level 3 recovery.

° Calls PCC (process control cards) to do the following:

1. Requests 100B words of field length.

2. Sets byte 4 of UITW in MAGNET to 1 as an interlock
word.

3. Requests 1AJ to process the next control statement.
For initialization, this is MAGNET and for a level 3
recovery, MAGNET1.

4. Waits until MAGNET clears interlock word.

. Calls LFT (Load function table) to write the 1MT
function table and DSD error messages to MAGNET starting
with TFUN.

° Calls SCS (set character tables). 1If the 63-character
set is selected, the 64-character table is modified.
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® Calls EST (pre-process EST). The EST is searched for
tape equipment and the channel numbers are saved. A bit
for every tape channel is set in word CHAN in MAGNET
(maximum of & channels).

° Calls LBC to lLoad MTS (66x) buffer controller and to
Load conversion tables to MTS and ATS controllers.

) Calls BDW (build equipment definition words) to build
byte 0 of UST1 of the UDT for each tape unit and store
in an initialization buffer in MAGNET1 starting with
UINT. This is used Later to build the UDTs.

° Calls BIW (build interlock words) to build the
MAGNET/1MT communication words starting at location UITW
in MAGNET Llow core.

° Sets ihter—controt point word (ICAW) of the control
point area as shown in figure 13-1.

59 47 29 17 0

ICAW rcall rcal pbufl pbuf

rcall Length of RCAL

rcal RESEX request block buffer
pbufl Length of PBUF
pbuf FWA of preview buffer (read by DSD

to build Preview display)
Figure 13-1. ICAW Word
° Sets 760000 event to indicate that MAGNET is available.
e Drops PPU. MAGNET is now in control.

For a level 3 recovery, 3MA only resets the control statements
and reloads the 1MT function table and DSD error messages into the
Low core of MAGNET.

MAGNET INITIALIZATION

After MAGNET is loaded, execution begins at the preset routine
PRS. PRS clears the interface area from UITW+1 through TPRO,
followed by LlLocation 1 through UITW-1, and finally UITW. At
this point MAGNET waits until 1MT is finished building the
equipment definition words starting with UINT. 1MT signals
MAGNET that it is finished by setting UITW nonzero. Next, PEQ
is called to build the UDTs (refer to figure 13-2), one for each
unit as sensed by 1MT. REL is called to perform instruction
modification in the main routine where the operation definitions
were used. The UDTs start at TDTAB and overlay the preset code.
A maximum of 16D (MUNIT in COMSMTX) UDTs are established in
MAGNET. PEQ also sets up a pointer word in RA+3 called UBUF,
that points to the List of UDT entries.
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59 33 47 35 29 23 17 1 5

0 UXRQ rs fn mode pa pb
i UCIA codes skip count FET address
external . [ record/request/return
2 UCIB Jojf 1o code | FET OPtiONS level information MLRS
3 UCIC FL FIRST LIMIT
d
4 USTH1 |egl)fdn| un hp error code es ds
n
5 UST2 it:::;?iron wp tape block count user options
6 UST3 last good record error parameter (ep) den cv
est . software
7 UST4 word count ov format ord noise options
10 USTS MTS/ATS detailed status
i1 USTe MTS/ATS detailed status , MTS/ATS format
12 UST7 ATS format ATS unit status
13 UST8 ATS unit status block - ID window
14 USTO block-ID window
) blocks
15 UBLC | blocks read accumulator |blocks written accumulator skipped

Figure 13-2. Unit Descriptor Table Format
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59 53 47 3 29 23 |7 [ 5 O

16 ULRQ MAGNET last request

17 UREQ req shift proc addr B2 B3 v X5

20 UFLA g stack flag

21 UJSQ job sequence number ;&?\ttr?wlo. i\ﬁ:jx VSN random index
22 UBJN job name ot | e
23 UUFN user number d[“ if\%?i \:ﬁt vac
24 UVSN vsn éac+w ec ?é+ reel number
25 UFID , file identifier ;f

26 UFSN file identifier (continued) file section number
27 USID set identifier fac file sequence number
30  UGNU /// // / / Ve%?gﬁ;%x‘%”e ] generation number
31 UDAT creation date expiration date

Figure 13-2. Unit Descriptor Table Format (Continued)
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The fields of figure 13-2 are defined as follows.

rs

fn

mode

pa

pb

60454300 B

return status (RS):

RIP
NCP
REQ
ERR

QD)
(2)
(3)
(4)

Request 1in progress
Normal completion
Requeue with delay
Error return

function number (FNJ:

SED
CUF
MAB
FNH
SKP
OPF
RDF
RLA
WTF
WLA

()
(25
(35
(4)
(5)
(6)
(7

Set equipment definition
Complete user FET

Issue message and abort job
Process function '
Skip

Open function

Read data

(10B) Read Llabel

11

B) Write data

(12B) Write Llabel

Mode (MD):

—

Parameter A (see

values)

Description

Reverse (read data only)

Set IN=QUT=FIRST;

reverse (read Labels only)
First pass flag for reverse skip
EOR/EOF written this operation
Not used

Coded v

200/204 control word

260/264 control word

0- PRU operation

1- EOR operation

2- EOF operation

3- EOI operation

Not used

Not used

individual functions for allowable

Parameter B (see indjvidual functions for allowable

values)
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codes

a
b

external
CI0 code

Level
€eq
down

dn

un

hp

60454300 B

Internal CIO codes:

00008
00028
01048
42048
43008
64008
05008
45008
06008
46008
10008

Read

Write

Skip forward
Skip backward
Backspace PRU
Rewind

Open »
Open rewind
Close

Close rewind
Evict

Note

Bits 9-6 of internal code are used as

an

index into table TPRO by MAGNET.

Set if autorecatl

Set if data in buffer

User supplied CIO reguest code

Level number (74B-SKIPF, O0-SKIPEIL)

Equipment number (used to connect equipment)

Unit down flag

Channel designator (bit 4=first tape channel,
bit S=second tape channel, etc.)

Unit number

Hardware options (HP)

Description

Last operation write
Last block EOR/EOF
Blank tape

Not Used

End of set

Not used

MTS controller

ATS controller

Unit speed for ATS/MTS units (0=100 ips;
1=150 ips; 2=200 ips)
GCR tape unit

9-track unit
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es Extended status (ES) (status 2 for 65X)

ds Device status (DS) (general status for MTS/ATS, and
status 1 for MMTC converted to MTS/ATS format)

Wp Block - ID window pointer (points to most recent
entry)
user User processing options (UP)
options
Bit Description
11 Tape labeled
10 Nonstandard Llabel
9-8 Label type (0=ANSI; T1-3=unused)
7 Assigned message issued for this unit
6 Next VSN message issued for current reel
swap '
5-1 Not used
0 Coded
ep Error parameters (EP and EP+1)
Read error recovery:
EP,11 Reverse direction flag
EP,10 Opposite parity mode
EP,Q Not used
EP,8-6 ~ Clipping level
EP,5-0 Re-entry code

EP+1,11-9 <Clipping level being tried
EP+1,8-6 Retry count

EP+1,5-3 Normal parity reread count
EP+1,2-0 Opposite parity reread count

Write error recovery:

EP,11 Verify in progress
EP,10 Erase error has occurred
EP,9-0 Not used
EP+1,11=-6 Not used
EP+1,5-0 Number of erases
den Density:

p02 (1) 200 bpi
POS (2) 556 bpi
D08 (3> 800 bpi
D16 (4) 1600 cpi
D62 (5) 6250 cpi
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cVv

word

count

ov

format

est ord
fill
noise

software
options

req

shift

60454300 A

Conversion mode:
BCD (1) BCD conversion (7-track)
ANS (2) ANSI conversion (9-track)
EBC (3) EBCDIC conversion (9-track)

Wword count (WC), 0< WC < 512
(for L-format tapes, WC is number of words in last
partial chunk)

Overflow (0V); for F and L format, the number of
chunks (600B words each)

Format (FM):
TFI (0) Internal binary
TFSI (1) System internal binary
TFF (2) Foreign format
TFS (3) Stranger binary/coded
TFL (4) Stranger long blocks binary/coded
EST ordinal of equipment
Fill status (set if fill ok)
Noise block size in bytes

Software option (SP):

Bits Description

11-10 End of reel processing:

0 Tape mark and trailer sequence,
option 3, PO=S
1 EOT (accept PRU), option 2, PO=P
2 EOT (discard PRU), option 1, PO=I
9-8 Not used
7 Issue all messages to user dayfile setting,
PO=M
6 Disable error correction on GCR write,
PO=G

5 Inhibit unload, PO=U

4 Ring in required, PO=W

3 Ring out required, PO=R

2 Inhibit error processing, PO=E

1 Accept data on RPE/WPE without ep set,
PO=N

0 Abort RPE/WPE with ep set, PO=A

0 or 1, 3, 5, 7 if the request is stored in the
QUEUE table

shift count (12, 24, 36, 48) used to shift a byte

of a processor string entry to the low 12-bit
position
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proc Address of processor string entry

addr
stack 1f set, there are entries in the QUEUE table for
‘ this unit
vsn VSN index (pointer to word in VSN entry
index containing the VSN)
ot Job origin type
est '
written EST order of unit that the tape was written on
vac ' Volume accessibility character
vsn - VSN (6 character VSN)D
(] Label checking in progress (bit 23)
SV Scratch VSN (bit 22)
oﬁ Open performed (bit 21)
dm " pensity mismatch detected (bit 20)
ev Equivalenced VSNs for this reel (bit 19)
ec Error code for DSD display (bits 18-15):
1 EQxx needs label
2 EQxx cannot access data
3 Eaxx ring conflict
& EQxx wrong VSN
5 EQxx drive conflict
6 EQxx density mismatch
17-7 Reserved
dt Default labet (bit 14D
Le Label expired (bit 13)
mf Mount flag (bit 12)
“fac " File accessibility character

Each UDT entry is UNITL (31B) words in Length. PEQ sets the SED
function (set equipment definition) in each UDT entry; therefore
1MT will be called to determine the type of each unit.

PEQ sets up another Llow core pointer, UQUE. UQUE specifies the
first word address of the queue table which follows the UDT Llist
and is initialized with 10B empty entries. The queue table 1is
terminated by two words with all bits set. Figure 13-3 shows
the memory map of MAGNET after initialization; figure 13-4
jlilustrates a detailed map of MAGNET Llow core. figures 13-=5
through 13-14 detail portions of MAGNET Low core.
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Pointers
Tnterlock words
Function table

DSD error messages
External interface areas

TPRO

String processor tabie

MAG

MAGNET main routine and subroutines

TDTAB

Unit descriptor tables

4000

0000

Queue buffer

(10 empty entries initially)

TTrT

7777

7777

7777

Figure 13-3.

60454300 A

L.ow core

End of UDTs
indicator

Terminates
queue buffer

Overview of MAGNET After Initialization
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59 47 35 23 1" 0
RA+3 uBUF [P figst BUT 0 lwa UDT 0 fwa UDT
+4 UQUE no. units fwa of queue
+5 USWP unit swap flag Hg g/dsdr
+6 XREQ external request buffer
+7
+10 URIW interlocked request word
+11 CHAN channe! status word 0017
+12 NTAS number of tape units currently assigned
+13 UITW IMT 1
+14 1 active flag
+15 1MT 3
+16 1 active flag
+17 IMT 5
+20 1 active fiag
+21 IMT 7
+22 1 active flag
+23 1 end of tabie
+24 1
+25 FLSW field length status word
monitorin tape channel monitoring AMT| monitored
+26 TMGF channel J index IR addregs 0 UDT addres
+27 RCAL L
o s RESEX request block buffer ha
Ps "1-; ) ‘™
+36
+37 TFUN {MT function table
+40
: ~L ol
e
o[ T
+ DMBF
5:| l‘ DSD message buffer "L
+64 T
: 1///////////////////////////////////L
[ ]
[ ]
+100
+1(21
H preview dispiay buffer
+177 j‘ ~r
+200 TPRO
String processor table
Figure 13-4. Detailed Map of MAGNET Low Core
60454300 B

2-word
huffer

MAGNET - 1MT
interlock words

2 words/
channel

4 channels
maximum

Indicates
end of table

108 words

14 B words

} 14B words

778 words
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59 47 35 -0

XREQ fc udt parameters
fc Function code:
0 Return unit
1 Enter VSN for unit (parameter

= VSN number)

2 Unload unit
3 Scratch VSN
5 ON/OFF unit (parameter = 0 if
ON unit, 0O if OFF unit)
ubnT UDT address
59 47 35 23 ik 0
7
XREQ f 0 UITW ////// of
_ o’

fc Function code:
4 UP/DOWN channel

UITW Channel status word index (1, 3, 5, 7)

cf Channel function (0 = UP, 1 = DOWN)

Figure 13-5. XREQ Format
B 59 47 35 17 0
“
URIW udt channel W fc
| >
udt UDT Address
channel Channel status word index
1,3,5,7)

fc Function code:
0 Interlock and reserve a unit
1 Down a unit

Figure 13-6. Interlock Request Word

60454300 A ' 13-12



59 30
. V. ' ' ,
s Channel status; one bit for each
tape channel - 4 maximum
(0 = channeL down, 1 = channel up)
Figure 13-7. Channel Status Word
59 3532 28 23 1 0
UITw IMT i lalblct chan{E4|E3|E2]E1 cm
il RTCL seconds RTCL in milliseconds udt
j Index (1,3,5,7) (bits 35-33)
a Channel down flag (bit 32)
b Controller type (bits 31-30)
0 MMTC
1 ATS
2 MTS
3 MTS without BID
c Dedicated channel flag (bit 29)
chan Channel number (bits 28-24)
E4-E1 Controller/equipment numbers
cm Conversion memory (1=BCD,
2=ANSI, 3=EBCDIC) if any required
(MMTC only)
f Active/inactive flag (1=active)
udt Pointer to last UDT processed
Figure 13-8. MAGNET-1MT Interlock Words
59 29 0
L/
.

field lLength

Figure 13-9.

60454300 A

Current field Length requested

Field Length Status Word
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59 54 31 47 0

ovli Overtay name (1 character)

a Function requires ready and not busy
status

b Do at user's control point

add ovl Additional overlay to be loaded first

addr Address of function processor

(address within ovl to begin
execution at)

Functions:

Code Function Description
1 SED Set equipment
definition
2 CUF Complete user's FET
3 MAB Issue message(s) to
user and abort job
4 FNH Process function
5 SKP Skip
6 OPF Open
7 RDF Read data
10 RLA Read Llabel
11 WTF Write data
12 WLA Write Llabel

Figure 13-10. 1MT Function Table Entries
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47 " 0

ec Error code. If EC=0, then check if
~ any .error flags set by system and
return ef value to MAGNET in bits
23-12. :

47 35 23 11 0

60454300 A

7///4 'l;vF'NH v o sc fe

sc . “subfunction code: (for fc=6)

0 Issue PRUs transferred message

Issue 