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PREFACE

This manual describes the Network Operating System (NOS) version 1.4. NOS controls the
operation of CDC® CYBER 170 Series; CDC CYBER 70 Series, models 71, 72, 73, and 74;
and CDC 6000 Series Computer Systems.

ORGANIZATION

The NOS Reference Manual is contained in two volumes to separate information useful only
to the COMPASS programmer from information useful to all NOS users.

Volume 1 contains information for all NOS users. This includes a general description of
the system and its handling of files and jobs, detailed descriptions of control language and
control statement formats and processing, and explanations of memory dumps and other
debugging aids. Appendixes contain NOS character sets, messages, and a glossary.

Volume 2 contains information of use primarily to the COMPASS programmer; howevef,
several sections contain information for users of higher level languages. For reference,
the table of contents of volume 2 follows the table of contents of this volume.

CONVENTIONS

Throughout this manual, cross-references to the NOS Reference Manual, volume 2, are
in the form: refer to section {(or appendix) n, volume 2. If volume 2 is not stipulated, the
reference is to volume 1.

Uppercase letters within statement formats should be entered exactly as given; lowercase
letters should be replaced with appropriate characters as described after the format.

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

® LCM/LCME cannot link mainframes and cannot use a distributive data path (DDP).

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

Model 176 supports direct LCM/LCME transfer COMPASS instructions (octal codes 014

and 015}, Refer to the COMPASS Reference Manual for complete information.

LI U iUjse LTL |24 = ik ACL il

In this manual, ECS refers to all forms of extended memory on the CDC CYBER 170 Series.
However, the model 176 extended memory is excluded in references to ECS access through
the DDP and to multimainframe ECS linkage.

60435400 J v



AUDIENCE

‘This manual is written for all NOS users. Users can understand the manual contents
without knowing the NOS assembler language, COMPASS. However, they should read the
NOS 1 Batch User's Guide and/or the Network Products IAF User's Guide or the NOS 1
Time-Sharing User's Guide before reading this manual.

Users are urged to consult the glossary in appendix C for definitions of terms used in this
manual.

RELATED PUBLICATIONS

Information on NOS system operation, the NOS product set, and time-sharing commands
is given in the following listed manuals. Separate manuals describe CDC CYBER Record
Manager and CDC CYBER Loader. The NOS Applications Programmer's Instant contains
a list of the product control statements and their parameters. The Manual Abstracts
booklet for NOS gives a short description of the contents of the following manuals. Refer
to the Literature Distribution Services catalog for the latest revision levels.

Control Data Publication Publication Number
ALGOL Version 4 Reference Manual 60496600
ALGOL Version 5 Reference Manual 60481600
APEX II1 Version 1 Reference Manual 76070000
APL Version 2 Reference Manual 60454000
Application Installation Handbook 76071100
APT IV Version 2 Reference Manual 17326900
BASIC Version 3 Reference Manual 19983900
CDCS Version 1 Reference Manual 60498700
COBOL Version 4 Reference Manual 60496800
COBOL Version 5 Reference Manual 60497100
Common Utilities Reference Manual 60495600
COMPASS Version 3 Reference Manual 60492600
CYBER Interactive Debug Reference Manual 60481400
CYBER Record Manager Advanced Access Methods
Version 2 Reference Manual 60499300
CYBER Record Manager Basic Access Methods
Version 1.5 Reference Manual 60495700
CYBER Loader Version 1 Reference Manual 60429800
CYBER 170 Computer Systems Models 720, 730, 750, 760, and
176 (IL.evel B) Hardware Reference Manual 60456100
CYBER 170 Computer Systems Reference Manual 60420000
CYBER 70/Model 71 Computer System Reference Manual 60453300
CYBER 70/Model 72 Computer System Reference Manual 60347000
CYBER 70/Model 73 Computer System Reference Manual 60347200
CYBER 70/Model 74 Computer System Reference Manual 60347400
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Control Data Publication Publication Number

Data Base Utilities Version 1 Reference Manual 60498800
Data Catalogue 2 Reference Manual 60456710
DDL Version 1 Reference Manual 60359000
DDL Version 2 Reference Manual 604398400
FORM Version 1 Reference Manual 60496200
FORTRAN Extended Version 4 Reference Manual ' 60497800
FORTRAN Version 5 Reference Manual 60481300
FORTRAN 4 to 5 Conversion Aids Reférence Manual 60483000
GPSS V/68000 Version 1 General Information Manual 84003900
LCGT/IGS Version 1 Reference Manual 17322800
Math Science Library Version 1 Reference Manual 60327500

.m..a. Manual Abstracts 84000420
Modify Reference Manual 60450100
Modify Instant 60450200
Network Products Interactive Facility Version 1
Reference Manual o 60455250
Network Products Interactive Facility Version 1 User's Guide 60455260
Network Products Network Access Method Version 1
Network Definition Language Reference Manual 60480000

> Network Products Network Access Method Version 1
" Reference Manual 60499500

Network Products Network Terminal User's Instant 60455270
Network Products Remote Batch Facility Version 1
Reference Manual 60499600
Network Products Stimulator Version 1 Reference Manual 60480500
Network Products Transaction Facility Version 1
CRM Data Manager Reference Manual 60456710
Network Products Transaction Facility Version 1
Data Manager Reference Manual 60455350
Network Products Transaction Facility Version 1
Reference Manual 60455340
Network Products Transaction Facility Version 1
User's Guide 60455360
Network Products 2550 Communications Control Program
Version 3 Diagnostic Operator Handbook 60471500
Network Products 2550 Communications Control Program
Version 3 Reference Manual 60471400
NOS Version 1 Applications Programmer's Instant 60436000
NOS Version 1 Batch User's Guide 60436300
NOS Version 1 Diagnostic Index 60455720
NOS Version 1 Export/Import Reference Manual 60436200
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Control Data Publication

NOS Version 1 Installation Handbook

NOS Version 1 Operator's Guide

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

NOS Version 1 Reference Manual, Volume 2

NOS Version 1 Terminal User's Instant

NOS Version 1 Time-Sharing User's Guide

NOS Version 1 Time-Sharing User's Reference Manual
On-Line Maintenance Software Reference Manual
PERT/Time Version 1 Reference Manual

PL/I Reference Manual

Query Undate Version 2 Reference Manual

Query Update Version 3 Reference Manual
SIMSCRIPT Version 3 Reference Manual

SIMULA Version 1 Reference Manual

Sort/Merge Versions 4 and 1 Reference Manual
SYMPL Version 1 Reference Manual

TAF /TS Version 1 CRM Data Manager Reference Manual
TAF/TS Version 1 Data Manager Reference Manual
TAF/TS Version 1 Reference Manual

TAF/TS Version 1 User's Guide

Text Editor Reference Manual

Total Universal Version 1 Reference Manual

Update Reference Manual

XEDIT Version 3 Reference Manual

8-Bit Subroutines Version 1 Reference Manual
6400/6500/6600 Computer Systems Reference Manual

DISCLAIMER

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

Publication Number

60435700
60435600
60455380
60449200
60445300
60435800
60436400
60435500
60454200
60133600
60388100
80384800
60498300
60358500
60234800
60497500
60496400
60456700
60453100
60453000
60436500
60436100
76070300
60449900
60455730
60495500
60100000

Control Data cannot

be responsible for the proper functioning of undescribed features or undefined parameters.

viii
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Job Initiation

Job Origin Types

Job Names

System Origin Type (SYOT) Job Name Format
Batch Origin Type (BCOT) Job Name Format
Time-Sharing and Remote Batch (TXOT and EIOT)

Job Name Format

Validation

Accounting

Job Scheduling

Job Control
Field Length Control
Input File Control
Time Limit Control
SRU Limit Control
Control Statement Limit Control
Rollout Control
Error Conirol
Security Control

Job Completion

CDC CYBER CONTROL LANGUAGE

Introduction
Expressions
Operators’
Arithmetic Operators
Relational Operators
Logical Operators
Order of Evaluation
Operands
Integer Constants
Symbolic Names
Conditional Statements
SKIP Statement
ENDIF Statement
IFE Statement
ELSE Statement
Iterative Statements (WHILE and ENDW)
Additional CCL Statements
SET Statement
DISPLAY Statement
Functions
FILE Function
DT Function
NUM Function
SS Function
Procedures
Structure of a Procedure
Procedure Header Statement
Procedure Body
Procedure Commands
.DATA Command
. EOR Command
. EOF Command
. % Command
Procedure Call and Exit
BEGIN Statement

LU R
L U |

bbb pd o et b
]

] | D P I A L S D )

b i b B R B R R R R R R R B R B B R B R R R R R R R R R RO OO RWRRWNW WL WW
] [ 2 D O I I |

HOWOCO~T-IJ~TU N AW GO LWL st b

bbbt b b bk b bk e e b et b ek
)

| N R RO R R T T N B N D I D R R R S R R |
[ R N R N U U N N Y N J N R B I S SN R |

[}
NNONNNNDNNDNNDNNDNDN I 2 = OO0 0031000 b s b 000

VOOV ION i = O 0000 -3 N~

| A R T R R I Y D D R R B B |
U LU U U UL L |

bbb ek et b bk b ek e ek bbb b ped el el el ek b b b b b bt e bed bbbl b et e b b e
[
U

60435400 J



REVERT Statement
Keyword Substitution

SECTION 5 CONTROL STATEMENT PROCESSING
Control Statement Format
Job Statement (Job Card)
Control Statement Processing Flow
Exit Processing

SECTION 8§ JOB CONTROL CONTROL STATEMENTS

60435400 J

ACCOUNT Statement
CHARGE Statement
COMMENT Statement
CTIME Statement
DAYTFILE Statement
ENQUIRE Statement
ENTER Statement
EXIT Statement
HTIME Statement
DI Statement ‘
LENGTH Statement
LIMITS Statement
MF1L Statement
MODE Statement
NOEXIT Statement
NORERUN Statement
NOTE Statement
OFFSW Statement
ONEXIT Statement
ONSW Statement
PASSWOR Statement
PROTECT Statement
RERUN Statement
RESOURC Statement

Deadlock Prevention
Single Resource Use

Tape Units

Resource Overcommitment
Altering Resource Requirements

Unit Assignment
RFL Statement
ROLLOUT Statement
RTIME Statement
SETASL Statement
SETCORE Statement
SETJSI. Statement
SETPR Statement
SETTL Statement
STIME Statement
SUBMIT Statement
SUI Statement
SUMMARY Statement
SWITCH Statement
USECPU Statement
USER Statement

I N e e |
U L U O R LI T T A RO RN N AN R N N S S S I B R N N A |

L T e T N N e e R S e B T e S S e N N o L R e T S g S W
[]

[o W Mo Me We  WerWsr Wer e Mo e Mo Jer WeorNerNerNorWarRerNer Nor N Wer Moo ler e We r WerNer e WMo Wer NorNe WMo We We e We s Mo War Ber oW ]
]

1
U

1
WWWWWMNNNNDNNNDNDNDDDDN NN DN DN 2 b b et ek b b b b b b ek ek ek O O 00 00 =~ 1 WO WO W DN DN

MRWWNNGI-10ONBRPRWNNROOOOOITOOUL b WNO

oo or ot
LU I T T UL U



SECTION 7

SECTION 8

® xii

FILE MANAGEMENT CONTROL STATEMENTS

ASSIGN Statement
BKSP Statement
CLEAR Statement
COMMON Statement
CONVERT Statement
COPY Statement

Copy Termination

Block Sizes

Processing Options
COPYBF Statement
COPYBR Statement
COPYCF Statement
COPYCR Statement
COPYEI Statement
COPYSBF Statement
COPYX Statement
DISPOSE Statement

DOCMENT Statement
EVICT Statement
FCOPY Statement
L.IST80 Statement
LOCK Statement
LO72 Statement
NEW Statement
OUT Statement
PACK Statement
PRIMARY Statement
RENAME Statement
REQUEST Statement
RESEQ Statement
RETURN Statement
REWIND Statement
ROUTE Statement
SETID Statement
SKIPEI Statement
SKIPF Statement
SKIPFB Statement
SKIPR Statement
SORT Statement
TCOPY Statement
TDUMP Statement
UNLOAD Statement
UNLOCK Statement
VERIFY Statement
WRITEF Statement
WRITER Statement

PERMANENT FILE CONTROL STATEMENTS

APPEND Statement
ATTACH Statement
CATLIST Statement
CHANGE Statement
DEFINE Statement
GET Statement

OLD Statement
PACKNAM Statement
PERMIT Statement

]
i

[ D R N N S N DN NN N ST N N A N N N N D R N N N B |
1 LU L T D A N N R N S B N BN N N BN R N |

[ T = = T e R N e e R S e T g e o oy oy S g Y el el i e i o N e et T e e T e e S T e R S R S Y
[ IR T T N R T R B | []

-Jqqqsl4444-:-3«1qdqqqqdqfﬂqqqqqﬂ-quqqqqqﬂqqqq«quqqq
LI T T L I | 1)

]
AR R R R WWWWWWWWWOLWRNDN RN BN DN DD - = 1 et b b OO O i i (0B

COINUDROWOWOR-TWWINOOWR-I-TAOWNRHOWO-TODUBRNNRMOOO

o1 | J S T A N N D N S N A N N N B |
[ I T T S N S T A N I R N R R O I T e A |

1)

Q0 00 €0 00 00 OO OO0 OO Q0 OO
t

— et el b b et (O e -] b

e e e e et el
|
O U D DN

]
t

60435400 J



SECTION 8

SECTION 10

SECTION 11

SECTION 12

SECTION 13

60435400 J

PURGALIL Statement
PURGE Statement
REPLACE Statement

SAVE Statement
Error Conditions

LOAD/DUMP CENTRAL MEMORY UTILITY CONTROL

STATEMENTS
DMP Statement
DMD Statement
DMPECS Statement
DMDECS Statement
LBC Statement
LOC Statement
PBC Statement
RBR Statement
WBR Statement

TAPE MANAGEMENT
Tape Assignment
Control Statement Rules
Processing Options
ASSIGN Statement
BLANK Statement
LLABEL Statement
LISTILB Statement
REQUEST Statement
VSN Statement

CHECKPOINT/ RESTART
CKP Statement
RESTART Statement

DEBUGGING AIDS

Central Memory Dumps
Exchange Package Dumps

Generating Meaningful Dumps

Reading CM Dumps

‘SYSTEM UTILITY CONTROL STATEMENTS

EDIT Statement
KRONREF Statement
MODIFY Statement
OPLEDIT Statement
PROFILE Statement
UPDATE Statement
UPMOD Statement
XEDIT Statement

IIBRRARY MAINTENANCE
File Access Methods
Library Record Types
CATALOG Statement

GTR Statement

LIBEDIT Statement

Control Statement Format .

LIBEDIT Directives
Directive Syntax

1
DU WN -

o

1

[ S S S S ST S S S Y
[

WO W WO O
)

o S ey )
]
b b fd ek fd b et

xiii



APPENDIX A
APPENDIX B
APPENDIX C
APPENDIX D
APPENDIX E
APPENDIX F
APPENDIX G
APPENDIX H

APPENDIX I

Pt b b b ped b b b
]

LT S ST L U

OV s O DD s = DN s

xXiv

ADD
BEFORE
BUILD
COMMENT
COPY
DATE
DELETE
FILE
IGNORE
INSERT or AFTER
NOREP
RENAME
REPLACE
REWIND
TYPE or NAME
ILIBEDIT Output
LIBGEN Statement
VFYLIB Statement
Library Processing Examples

APPENDIXES

CHARACTER SETS

MESSAGES

GLOSSARY

SAMPLE JOB OUTPUT
TIME-SHARING INTERFACE

CARD FILE DATA CONVERSION
ANSI TAPE LABEL FORMATS
CONTROL LANGUAGE (KCL)

LINE PRINTER CARRIAGE CONTROL

INDEX

FIGURES

Central Memory Allocation

Sample Card File Structure

Use of ANSI Labels

FORTRAN Compile and Execute Deck

Procedure Access of a Data Record

Data File Written from a Procedure on a Named File
Calling a Procedure from a Job

Calling a Procedure from Another Procedure
Keyword Substitution in Two Procedures

1-14-12
1-14-13
1-14-13
1-14-13
1-14-14
1-14-14
1-14-14
1-14-15
1-14-15
1-14-15
1-14-16
1-14-16
1-14-16
1-14-17
1-14-17
1-14-18
1-14-19
1-14-20
1-14-22

1-A-1
1-B-1
1-C-1
1-D-1
1-E-~1
1-F-1
1-G-1
1-H-1

1-I-1

[ e
]

s s B WO N DN
)

B WWNDNDND O B W

OO O Wik

60435400 J



LI B | LI R I I |
'
[ | | I R T B )

e i e e e
'
el el el el el el el el 2R 9]

DNNNNDNNDDNDDND DN
'
ORI U i WN =

1-12-10
1-12-11
1-14-1
1-14-2
1-14-3

SECTION 1
SECTION 2
SECTION 3
SECTION 4
SECTION 5
SECTION 6
SECTION 7
SECTION 8
SECTION 9
SECTION 10

SECTION 11

60435400 J

Control Statement Processing Flow

Resource Commitment Processing (Simplified)
Exchange Package Dump

Exchange Package Dump for CYBER 170 Model 176
Main Program of Main Overlay (0, 0)

Function Subroutine of Main Overlay (0, 0)
Subroutine of Main Overlay (0, 0)

Main Program of Primary Overlay (1, 0)
Loader Map of Main Overlay (0, 0)

Loader Map of Primary Overlay (1, 0)
Program Output

Exchange Package Dump

Central Memory Dump

Random Access File Structure

LIBEDIT Input and Output

User Library Structure

TABLES

Physical File Structure on Storage Devices

Logical Structure of Supported Mass Storage Devices

Symbolic Names with Arithmetic Values

Alterations of Parameters in a Procedure Body by Use of

sand -

Basic Substitutions in a Procedure
Keyword Substitution in Positional Mode
Keyword Substitution in Equivalence Mode

Range of Permissible Formats for the COPY Statement
Compatible File Structures for the VERIFY Statement

Combinations of Multiple Access
Permanent File Error Conditions

VOLUME 2

. PROGRAM/SYSTEM COMMUNICATION

FILE ENVIRONMENT TABLE (FET)
INPUT/OUTPUT

LOCAL FILE MANAGER
PERMANENT FILE MANAGER
CONTROL POINT MANAGER
QUEUE FILE MANAGER

FILE ROUTING

SYSTEM FILE MANAGER

JOB CONTROL |
SYSTEM/LOADER REQUESTS

[eoBE IS =2}

]
1

J

00 00 =3 ~3 s> b i o -\
1

Nk hWwWwwwiy oW

©

bk fod ok e ok b b et

o

Xv



SECTION 12

APPENDIX A
APPENDIX B
APPENDIX C
APPENDIX D
APPENDIX E
APPENDIX F
APPENDIX G
APPENDIX H
APPENDIX I

APPENDIX J

xXvi

PROGRAM WRITING TECHNIQUES

APPENDIXES
CPU COMMON DECKS
MESSAGES
GLOSSARY
INTERPRETIVE MODE READING AND WRITING OF ECS
SPECIAL USER INFORMATION
SPECIAL ENTRY POINTS

EXAMPLES OF RANDOM I/0O
PROGRAMMING STANDARDS
MAGNETIC TAPE FORMATS

2-12-1

60435400 J



SYSTEM DESCRIPTION 1

P ]

NOS is capable of several concurrent processing modes. The following are the available
processing modes.

e Local batch.

e Remote batch.

e Transaction.

° Time-sharing.
The network processing modes (remote batch, transaction, and time-sharing) operate
through the Network Access Methods (NAM) communications software. Thést processing

modes are implemented, respectively, by the following NAM applications: Remote Batch
Facility (RBF), Transaction Facility (TAF), and Interactive Facility (IAF).

NOS can _alsg perform time-sharing and transaction processing through the time-sharing
_executive and remote batch processing through Export/Import.

The primary emphasis of this manual is on local batch processing. Users of the other
processing modes should consult the appropriate manual listed in the preface.

NOS, like all operating systems, is the interface between user software and the capabilities
of system hardware components. The remainder of this section describes the hardware and
software that make up a NOS-controlled computer system. In most cases, the user of this
manual need not understand the operation of system hardware or the internal operation of

system software. This manual describes these topics only as general background for
understanding NOS control statements.

SYSTEM HARDWARE
NOS can operate within the CDC CYBER 170 Series; CDC CYBER 70 Series, Models 71, 72,
73, and 74; and 6000 Series Computer Systems. The primary hardware components of each
system are the following.

e Central processor unit.

e Central memory.

e [Extended memory.

e Peripheral processors.

e Peripheral equipment.
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CENTRAL PROCESSOR UNIT

The central processor unit (CPU) executes instructions and manipulates and stores data
retrieved from central memory. The number of CPUs within a mainframe and their type
varies with the machine model. As a result, some models can execute additional COMPASS
assembler instructions (refer to the COMPASS Reference Manual). These model differences
do not affect applications written in higher level languages. :

CDC CYBER 170 and CDC CYBER 70 Series Computer Systems have the central exchange
jump/monitor exchange jump (CEJ/MEJ) feature. This feature enables the system to
switch CPU control between the system monitor and other programs. The information
transferred from the CPU to central memory by an exchange jump operation is called an
exchange package. Section 12 describes the format and use of an exchange package dump.

CENTRAL MEMORY
The primary functions of central memory (CM) are:
e To buffer data to and from the peripheral processors.

® To transfer instructions and data to and from the CPU.

Control Points

Several jobs can reside in CM simultaneously. To separate and control each job while it is
resident in CM, the system assigns it to a control point. The control point is assigned a
starting CM address (its reference address or RA) and allocated an initial field length (the
CM words in which the job is executed). The field length is adjusted during job execution
as described in section 3. Figure 1-1-1 shows a job field length within CM.

A reference to an address outside the control point address range causes a hardware error
condition and job termination.

NOS supports up to 23  simultaneous control points, The maximum field length depends on
the CM size and installation parameters used to control memory usage. The system assigns
the CPU to control points requiring CPU activity. Rapid switching of CPU control between
control points enables jobs to execute concurrently. The exact amount of time allowed for
each control point depends on system activity and system parameter settings. Thus, the
time required to complete a job may vary, although the actual CPU execution time is the
same.

When a job completes, aborts, or rolls out (that is, its execution is suspended), the conirol
point is released and made available to another job. '
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Figure 1-1-1, Central Memory Allocation

Ceniral Memory Resident

The portion of CM reserved for system use is called central memory resident (CMR). It
contains system tables, directories, and the CM portion of the system monitor (CPUMTR).

Because its RA is always address 0 and its field length (FL) is the size of central memory,"
CMR can access any CM address and therefore specify addresses for CPU exchange jumps

that switch CPU control between control points.

EXTENDED MEMORY

Extended memory (EM) is available as large central memory (LCM) or large central
memory extended (LCME) on the CYBER 170 model 176 or as extended core storage (ECS)
on other NOS systems. References to ECS in this manual refer to ECS, LCM, and LCME

unless otherwise noted.
Slower than CM, but faster than mass storage, EM can be used for the following purposes.

e As a directly accessible memory device via FORTRAN or COMPASS statements
for ECS data storage and retrieval. (Refer to the FORTRAN Extended 4 Reference
Manual, FORTRAN 5 Reference Manual, or appendix D of volume 2.)

As storage for frequently accessed data. Refer to the ASSIGN statement in section
7 and Permanent File Control Statements in section 8.

e As an alternate system device for storing copies of frequently used routines.

[ [

e As a link between mainframes in a multimainframe configuration.t

Only validated users can use EM (refer to the LIMITS statement in section 6).

T CYBER 170 model 176 extended memory cannot link mainframes.
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PERIPHERAL PROCESSORS

The peripheral processors (PPs) process communications between CM and individual
peripheral devices. They also perform those system control functions that are better
handled by a PP than by the central processor. A peripheral processor can:

e Read and write CM.

e Read a?d write ECS indirectly via CM or directly via the distributive data path
(DDP).

e Transfer data to and from peripheral devices through the data channels.
NOS supports the 7, 8, 9, 10, and 20 PP configurations for 6000 series computers and 10,
14, 17, and 20 PP configurations for CDC CYBER 70 models 71, 72, 73, and 74. NOS
also supports 10, 14, 17, and 20 PP configurations for all CDC CYBER 170 models except
model 176, CYBER 170 model 176 has two types of peripheral processors, PPs and PPUs.
The configuration supported by NOS can have 2, 4, or 6 PPUs and from 10 to 20 PPs.

For further information on PPs, refer to the appropriate system hardware reference
manual listed in the preface,

I;ERIPHERAL EQUIPMENT
Peripheral equipment varies among installations but usually includes card readers and
punches, line printers, mass storage devices, and magnetic tape units. NOS supports
the following equipment models.

405 Card Reéader

415 Card Punch

580-12, 580-16, and 580-20 Line Printers

844-21 Disk Storage Subsystem

844-41 and 844-44 Disk Storage Subsystems

885 Disk Storage Subsystem

667, 669, 677, and 679 Magnetic Tape Units

6671 Multiplexers for communication with 200 User Terminals and 731-12, 732-12,
and 734 Remote Batch Terminals

6671 or 6676 Multiplexers for communication with interactive terminals

255x Network Processing Units

T This function does not apply to CYBER 170 model 176 peripheral processors.
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SYSTEM SOFTWARE

Software executed within a computer system can be divided between software that is built
into the system during system initialization and software that executes as jobs within the
running system. Software present when the system begins running includes the operating
system and products such as compilers, CDC CYBER Loader, and CDC CYBER Record
Manager. Jobs run within the system are categorized according to their origin as described
in section 3. User jobs usually consist of user programs and the system instructions
required for program execution.

USER PROGRAMS

A user program is a group of CPU instructions defined by a user to perform a certain task
or calculate a result. A user program can be written in a language at any of three levels,

e Compiler languages provide the user with a language suited to his particular needs.
The program statements are translated by the appropriate compiler (FORTRAN,
COBOL, ALGOL, and so on) that generates assembler language or machine
language instructions. Programs written in compiler languages are usually
machine-independent.

e Assembler languages provide a one-to-one relationship between instructions and
machine operation. Mnemonics are provided for each instruction. These languages
are normally used by advanced programmers because they are machine-dependent.
Most of the NOS system is written in COMPASS, the assembler language of the
CDC CYBER 170, CDC CYBER 70, and 6000 series computers.

e Hardware instructions are interpreted directly by the computer, and therefore,
require no interpretation by a compiler or assembler. Each hardware instruction
is a binary number. The programmer is rarely concerned with instructions written

at this level. The exception is when program debugging requires that the user
interpret memory dumps.

OPERATING SYSTEM
NOS is a group of CPU and PP programs that supervise and coordinate the operation of
system hardware and the execution of products and user programs. The following lists
some of the functions of NOS.

e Job validation and accounting.

® Control statement translation.

e File retrieval, manipulation, routing, and storage.

e Job input and output.

e Normal and abnormal job termination.

e Memory dumps.
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CYBER Loader

CYBER Loader prepares programs for execution. Following user directions, it allocates
memory for a program, loads the program modules into their appropriate locations,
generates a load map, and initiates program execution. It can load subdivided programs
for more efficient use of memory. Refer to the CYBER Loader Reference Manual for
more information.

CYBER Record Manager

CYBER Record Manager (CRM) is the interface between user 1/O functions and NOS physical
1/0 functions. Some of the products that use CRM are COBOL 4, COBOL 5, FORTRAN
Extended 4, FORTRAN 5, Sort/Merge 4, ALGOL 4, ALGOL 5, PL/I, and DMS-170.

The functions of CRM are divided between two processors, Basic Access Methods (BAM)
and Advanced Access Methods (AAM). BAM handles sequential and word-addressable file
organizations; AAM handles indexed sequential, direct access, and actual key file organiza-
tions. Refer to the appropriate CYBER Record Manager manual listed in the preface.

1-1-8 60435400 J



FILES 2

A file is the largest collection of information addressable by name. All NOS data processing
involves operations performed on files. Files can be differentiated by their name, structure,
or file type or by whether they are assigned to a job (NOS jobs are described in section 3).

FILE NAMES

Each file has a unique 1 to 7 alphanumeric character name. T

Examples:
A 123 TAPE 1A2B COMPILE

Several file names are reserved for system use or have special significance to the system.
The following file names are reserved for use by system routines.

SCR SCR1 SCR2 SCR3 SCR4
Improper use of these file names produces the following dayfile message.

RESERVED FILE NAME,
Many NOS products such as COMPASS, FORTRAN Extended 4, and UPDATE use internal
‘'scratch files. Many of these scratch files have names beginning with ZZ. The user should

avoid using the name of a product scratch file for one of his own files,

The following file names are significant because they are associated with system input,
print, or punch queues or with time=-sharing terminals.,

INPUT OUTPUT PUNCH PUNCHB P8

Refer to the description of input, print, and punch file types for more information.

FILE STRUCTURE

File structure within 2 computer system has several meanings. Logical file structure is
how the user orders his data. He can define this logical file structure using higher-level
language statements within a source program. CRM translates the higher-level language
statements into the file structure that it superimposes on the data. NOS converts the NOS
file and record marks that structure a file while it is being processed within the system to
their physical tape, disk, or card equivalents when the file is stored.

t Some products such as FORTRAN Extended 4, FORTRAN 5, and COBOL 5 do not support
- file names that begin with a digit. Refer to the product reference manual for details.
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CYBER RECORD MANAGER FILE STRUCTURE

CYBER Record Manager handles input/output (I/0) for several products (refer to section 1)
including FORTRAN Extended 4, FORTRAN 5, and COBOL 5. CRM superimposes its file
structure on the NOS file structure. Through CRM, the user can specify a file organization,
a blocking type, and a record type for his data. The file organization determines how
records are accessed, the blocking type determines how CRM records are grouped on their
storage media, and the record type defines the smallest unit of data CRM can retrieve.

The user who wants to use CRM file functions directly should consult the CRM manuals listed
in the preface.

NOS FILE STRUCTURE
A NOS file can contain more than one logical file; if it does, it is called a multifile file.
- A multifile file begins at beginning-of-information (BOI) and ends at end-of-information

(EOI). A file within a multifile file begins either at BOI or after the end-of-file (EOF) of the
preceding file. 1t ends at its EQF.

Each file consists of one or more records of information. A record is one or more 60-bit
CM words. A record begins at the BOI, after an EOF, or after the end-of-record (EOR) of
the preceding record. It ends at its EOR. The following is the structure of a single-record
file,

(BOI) data (EOR) (EOF) (EOQI)
The following is the structure of a multirecord, multifile file.

(BOI) data (ECR) data (EOR) (EOF) data (EOR) data (EOR) (EOF) (EQI)

The last EOF in a file is optional.

PHYSICAL FILE STRUCTURE

When NOS stores a file, it converts it to a structure that conforms to the physical
characteristics of the storage medium, Its file and record marks are converted to physical
BOI, EOR, EOF, and EOI indicators.

The basis of all physical file structures is the physical record unit (PRU), the amount of

data that can be read or written in a single device access. Table 1-2-1 lists the PRU size,
and record and file mark indicators for each supported storage device.
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TABLE 1-2-1.

PHYSICAL FILE STRUCTURE ON STORAGE DEVICES

Record and File Mark Indicators
Storage Device PRU Size BO1L EOR EOF EOI
Magnetic disk 64 CM words. Disk address PRU of less Zero-length Zero-length
or extended . for the file in than 64 words PRU (no data} | PRU with no
memory P A the NOS file with a link to with special forward link.
o Lo name table the next PRU. link to next
o (FNT/FST). PRU.
Card deckst One card. First card in Card with a Card with Card with
the deck. 7/8/9 punch in | 6/7/9 punch in | 6/7/8/9 punch in
column 1. column 1.1t column 1.
Integral number | If unlabeled, A PRU of less Zero-liength Tape mark fol-
of CM words (0 | tape mark fol- | than 512 words | PRU whose lowed by an
I to 512); each lowing HDR1 with level num- | terminator EOF1 label.
(Internal) PRU includes a |label. If un- ber of 0. contains a
48-bit labeled, load level number
terminator. point. of 178.
Integral number | If labeled, tape | A PRU of less Zero-length Tape mark fol-
of CM words (0 | mark following | than 512 words | PRU whose lowed by an
{ SI to 512); each HDR1 label. with level num- | terminator EOF1 label.
(System PRU of less If unlabeled, ber between 0 contains a
internal) than 512 words | load point. and 168. level number
has a 48-bit of 178.
terminator.
Magnetic Maximum of If labeled, tape | End of each Tape mark. If labeled, a
tapet1T 512 words mark following | PRU, tape mark fol-
(refer to BS HDRI1 label. If lowed by an
S parameter on unlabeled, EOF1 label. If
(Stranger) COPY statement| load point. unlabeled, there
in section 7 and is no EOI
to appendix J in indicator.
volume 2).
No maximum If labeled, tape | End of each Tape mark. If labeled, a
defined (refer mark following | PRU. tape mark fol-
L to BS param- HDRI1 label. lowed by an
(Long block eter on COPY If unlabeled, EOF1 label. If
stranger) statement in load point. unlabeled, there
section 7 and is no EOI
to appendix J indicator.
in volume 2),
Determined by | Load point. None. Tape mark. None.
C or FC para-
meter on
R ASSIGN,
(Foreign) | TABEL. or
REQUEST
statement.
1 For more information, refer to appendix F.
11 The EOF card is not recognized in 2 remote batch job.
t11 For more information, refer to section 10 and appendix G.
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Card Files

The physical file and record marks of a card file are shown in figure 1-2-1 and listed in
table 1-2-1, Although card decks do not have a defined PRU size, a card is the minimum
data unit. NOS can read and punch cards in coded (Hollerith), binary, and absolute binary
formats as described in appendix F. Coded cards are punched in 026 or 029 keypunch
mode. The system uses the installation default keypunch mode (chosen by the installation)
unless a 26 or 29 is punched in columns 79 and 80 of a job, EOR, or EOF card indicating
that the subsequent cards are punched in that mode.T NOS can punch up to 80 characters
on a coded card and up to 150 characters (15 CM words) on a binary card.

Figure 1-2-1, Sample Card File Structure

Mass Storage Files
Mass storage files are stored on disk or ECS.

The physical structure of mass storage does not concern most users; they interact with the
logical structure, with logical devices and logical tracks. A logical device is one or more
physical disk units known to the system as a single device. A logical track is a file alloca-
tion unit determined by the device type (refer to table 1-2-2).

T Keypunch mode selection is not supported for jobs entered through a 200UT or similar
remote batch terminal.
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TABLE 1-2-2. LOGICAL STRUCTURE OF SUPPORTED MASS STORAGE DEVICES

Number of Units in PRUs in a Logical

Mass Storage Device a Logical Device (n) Track
844-21 disk (half-track)t 1 through 8 n * 107
844-21 disk (full-track)t 1 through 8 n*112
844-41/44 disk (half- or
full-track) 1 through 8 n * 227
885 disk (half- or full-
track) 1 through 3 n * 640
ECS Undefined 16

Each permanent file on mass storage is accessed via a catalog track containing the perma-
nent file catalog of its owner. Indirect access files (refer to Permanent Files) must reside
on the same device as their catalog; direct access files may reside on another device. -
Space is allocated for mass storage files in units called reservation blocks. An indirect
access file reservation block is always 64 words (one PRU). A direct access file reserva-
tion block is a logical track. Within the user validation limits (refer to the LIMITS state-
ment in section 6), the maximum size of an indirect access file is the device size minus
space allocated for catalogs and other files. The size of a direct access file is limited
only by the device size and user validation limits.

Magnetic Tape Files

NOS supports tape units that read and write 7-track and 9-track, 1/2-inch magnetic tape
in binary and coded recording modes. In binary mode, NOS reads and writes 6-bit display
code. In coded mode, NOS converts display code to and from coded characters. The user
can select 8-bit ASCII or EBCDIC for coded 9-track tapes. Coded 7-track tapes use 6-bit
external BCD code.

The user can select 200, 556, or 800 bits per inch (bpi) density for 7-track tapes or 800,
1600, or 6250 characters per inch (cpi) density for 9-track tapes, provided these densities
are available with the site hardware. NOS automatically processes tape parity errors and
end-of-tape conditions unless the user selects other processing options (refer to Processing
Options in section 10),

T Half-track is a recording mode that accesses alternate PRUs during a disk revolution;
full-track recording mode accesses consecutive PRUs. Half-track mode needs two
revolutions to access all PRUs on a physical track; full-track mode needs only one
revolution.
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Tape Labels

Tape labels identify and delimit tape volumes and tape files. Tape marks begin and end
tape labels. A tape mark is a special bit sequence written and recognized by a tape unit.

NOS processes ANSI standard and nonstandard labeled tapes. Nonstandard labeled tapes

are those whose format or content do not conform to the ANSI standard described in appendix
G. NOS skips to the first tape mark when reading a nonstandard labeled tape if the tape
assignment statement specifies the LB=NS parameter (refer to section 10). All information
after the first tape mark is then handled as data.

ANSI standard labels are those that conform to the American National Standard Magnetic
Tape Labels for Information Interchange X3.27-1969 standard. NOS can create or verify
ANSI labels if the LABEL statement assigns the tape file. Label verification ensures that
the correct volume has been mounted. ANSI labels separate multifile set files and indicate
if a file continues on another volume.

File set configurations (* means tape mark):
Single file on single volume

{A) (A)
voL1|HDR1|* File A data éz | EOF1 [*|*
Single file on more than one volume
{A)
Volume 1yoL1| HoR1 File A data ﬁ{ | Eov1|*|*
(A) (A)
V°'.i,"“° voL1|HDR1|* File A data 2{ * EOF1|*[*
More than one file on a single volume
(A) (A) (B) {B)
voL1| HDR1|* File A dm?? *| eoF1|*| HOR1|* File B data | goF1{*|*
More than one file on more than one volume
{A) (A) (B)
Volume | yoL1| HoR1|* File A data}é *| eoF1|*{HDR1 |* File B data «| gov1+|*
(B)
V°';"‘° voL1|HDR1[* File B data {ZL » gV [+]*
(8) (B) {C) {c)
Volume | voL1|HDR1 File B data Z { *| eor1{*| HOR1[* File C data *| EOF1{*|*

Figure 1-2-2. Use of ANSI Labels
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An ANSI-labeled tape must have the following labels, Other optional labels are described
in appendix G.

Label Location

VOL1 Beginning of volume

HDR1 Beginning of information (repeated on each volume containing all or part
of the file) :

EOF1 End of information

EOV1 End of volume (required only if the file continues on another volume)

Appendix G gives the tape label formats. The use of ANSI labels to delimit files within file
sets is illustrated in figure 1-2-2.

Tape Data Formats

NOS can read and write data on magnetic tape in any of the following formats.

Format Mnemonic
Internal (NOS default) I
System internal? S1
Stranger S
Long block stranger L
Foreign F

These data formats differ in their PRU (block) size and in their record and file mark
indicators (refer to table 1-2-1)., Other format differences are:

Tape Recording Noise
Format Labels Mode Sizeft
I Labeled or Binary only 7-track: <8 frames
unlabeled 9-track: <6 frames
SI Labeled or Binary oniyﬁ'f 7-track: <8 frames
unlabeled 9-track: <6 frames
S Labeled or Binary or coded User-selected;
unlabeled default is < 18 frames
L Labeled or Binary or coded User-selected;
unlabeled default is < 18 frames
F Unlabeled 7-track: binary User-selected; .
(labels or coded; default is < 18 frames
read as 9-track: binary
data) only

NOS terminates blocks on I and SI format tapes with a 48-bit block (PRU) terminator. The
terminator contains the total number of bytes in the block (including the terminator itself),
the number of blocks since the last HDR1 label, and the level number of the block. This
terminator enables read operations on I format tapes to check if the number of bytes read
and the block number expected match the byte count and block number in the terminator.

T NOS/BE system default tape format (binary mode only).
1 Tape blocks read that are smaller than the noise size are discarded. An attempt to
write a block smaller than the noise size produces an error message.
Ttt Specification of coded mode results in job termination; refer to TCOPY statement in
section 7.
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If either does not match, the system attempts to recover the missing data. This feature
prevents dropped or fragmented blocks and provides a higher degree of reliability than
other data formats.

Tapes should be read with the same format specified as when they were written. Data is

then recovered in its original form. For some formats, NOS writes extra bits which are
discarded when the tape is read. I format 9-track tapes are always written with an even

multiple of bytes per block. SI format 9-track tapes may have an extra 4 bits written per
block to preserve the lower 4 bits of a CM word. (A 60-bit CM word would be written in

eight frames, 8 bits per frame.)

All 9-track tapes are written with odd parity. Binary 7-track tapes have odd parity; coded
7-track tapes have even parity. If a parity error is detected on an F format T-track tape,
the recording mode (binary or coded) is automatically switched.

Appendix J of volume 2 describes tape formats in greater detail,

FILE TYPES

The following defines types of files assigned to user jobs and types of permanent files on
mass storage. A file assigned to a job is known to the system by its entry in the file name
table/file status table (FNT/FST). A FNT/FST gentry contains the file name, the device on
which the file resides, the file type, and its current position and status.

A permanent mass storage file is known to the system by its entry in a permanent file

catalog associated with a user number. The catalog entry contains the file's name, location,
length, permission modes, and access history.

FILES ASSIGNED TO USER JOBS

NOS uses the following mnemonics for file classification.

INFT Input file PMFT Direct access file
PRFT Print file LIFT Library file

PHFT Punch file ROFT Rollout file

LOFT Local file TEFT Timed/event rollout file

PTFT Primary terminal file

Input files, print files, punch files, rollout files, and timed/event rollout files are queued
files. A queued file waits on mass storage until the system resource or peripheral equip-
ment it requires becomes available and its priority is the highest of the files in the queue.

Input Files

An input file is also called a job file because it contains user-supplied control statements
and data for a job (refer to section 3). Input files exist on mass storage in the input queue.
A file enters the input queue directly when a local or remote batch job enters the system or
indirectly when a user job submits another job via a SUBMIT, LDI, or ROUTE control
statement. The input file of a time-sharing job consists of all terminal input directed to

the system during a time-sharing session. Because the system processes the control state-
ment immediately after it is read from the terminal, a time-sharing input file is always
empty except when processing a procedure file. A user job refers to its input file by the
file name INPUT (refer to Input File Control in section 3).
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Print Files

A print file contains data to be printed. It is created and placed in the print queue as a
result of the following.

e At job termination when the system changes the local file OUTPUT, if present,
into a print file.T :

° At execution of an OUT, ROUTE, or DISPOSE control statement naming a local
file to be printed.

The local or remote batch subsystem processes the files in the print queue. By default,

jobs originating at a central site card reader are routed to 2 line printer with the same ID.
Similarly, remote batch output returns to the remote batch terminal where the job originated.
Each remote batch terminal is given a unique terminal identification code (TID) when it logs
in. Remote batch jobs and the print files they generate are given the TID of their originating
terminal.

Users can override the default routing of print files with the ROUTE statement (refer to
section 7). The ROUTE statement can specify a printer or printer type.

As a print file waits in the print queue, its priority increases. The file is printed when
its printer becomes available and when its priority is higher than all other files destined
for that printer.

OUTPUT has no special internal format. The user may wish to add appropriate printer
control characters (refer to Line Printer Carriage Control in appendix I). Appendix D
contains the printer output from the compilation and execution of a sample program.

Punch Files

A punch file contains data to be punched on cards. A punch file is routed from the mass
storage punch queue according to the name the user assigns it or according to parameters
specified on a ROUTE or DISPOSE statement, The following are punch file names.

PUNCH Contains Hollerith punch output.
PUNCHB Contains binary punch output.
P8 Contains 80-column absolute binary punch output.

Punch files enter the punch queue at job completion or upon execution of an OUT, ROUTE,
or DISPOSE control statement. The routing and scheduling procedures for punch files are
_ the same as for print files. Punched card formats are described in appendix F.

T Not applicable to time-sharing jobs.
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Local Files

Local files are temporary files, The local file type includes all scratch and working files
except the primary file,

3

The user can create a local file by:

e Naming the file in a COPY control statement or in a read or write statement
within a program. A local file created in this manner always resides on mass
storage.

e Naming the file in an ASSIGN or REQUEST control statement assigning the local
file to mass storage or to a time-sharing terminal or in an ASSIGN, LABEL, or
REQUEST control statement assigning the local file to magnetic tape.

e Naming the file in a GET control statement generating a local mass storage file.
To save the contents of a local mass storage file, the user issues a SAVE or REPLACE
control statement to copy the local file to a permanent indirect access file. Data written

on a local file assigned to magnetic tape is written on the tape for later access. Local
files are released upon job completion.

Primary Files
The primary file is a temporary file designated as the primary file by a PRIMARY, NEW,
or OLD control statement. Only one primary file is allowed at a time. Some control

statements use the primary file as the default file when a file name is not specified. NOS
rewinds the primary file before each job step.

Direct Access Files
A user assigns a direct access permanent file to his job by issuing an ATTACH or DEFINE

control statement. When the user attaches the file in a mode permitting file modification,
he can write on the permanent file. Refer to Permanent Files in this section.

Library Files

A library file is a read-only file that several users can access simultaneously. This file
type should not be confused with system library programs or with public permanent files
stored under user number LIBRARY. Refer to Libraries in this section for a description
of the uses of the term library in NOS.

A user must be validated to access or create a library file. The validated user can create
a library file as follows:

1. Create a local file with file name lfn.
2. Enter the following control statements.

LOCK(fn)
COMMOCN(1fn)
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The validated user can read a library file after naming it in a COMMON control statement.

A library file cannot be removed from the system once it has been created except by a
deadstart. Library files are not retained on initial (level 0) deadstart. They are retained
on level 1 or 2 deadstart if a system checkpoint was done after their creation. They are
always retained after a level 3 deadstart.

Rollout Files

If, during job processing, the system or the user determines that a job must be temporarily
removed from central memory, the system writes all information concerning the job on a
system-defined rollout file. The rollout file includes the contents of the CM field length
and the ECS field length of the job and the job-related system information from CMR. The
file is read back into CM (and ECS) when the job is again assigned to a control point (refer
to Rollout Control in section 3). :

Timed/Event Rollout Files

A timed/event rollout file is similar to a rollout file in that it contains all the information
concerning a job temporarily removed from central memory. However, a timed/event
rollout file is rolled back into central memory only when a specified event has occurred
(such as a file no longer busy) or a specified time period has elapsed.

A job may be written on a timed/event rollout file as a result of system or user action.
The system uses a timed/event file if a job issues file or device requests that cannot be
immediately honored. Users place their jobs on a timed/event rollout file when they use
the ROLLOUT control statement to roll out their jobs for a specified time period.

PERMANENT FILES

Permanent files are retained on mass storage until their creator purges them., There are
two types of permanent files, indirect access permanent files and direct access permanent
files.

Each permanent file is listed in a permanent file catalog associated with a user number.
Each permanent file catalog lists all permanent files created under that user number and
their location on mass storage. Unless an alternate user number is specified, the system
assumes all permanent file requests are made to this catalog.

User numbers (refer to Validation in section 3) that contain asterisks represent users with
automatic read-only permission to files in the catalogs of other users. The user number
must match the alternate user number in all characters not containing asterisks. For

example, the user with user number *AB*DE%* can access the catalogs of the following users.

UABCDEF
UABDDEE
MABCDE1
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Indirect Access Permanent Files

Indirect access permanent files are accessed by copying the permanent file to a temporary
file (local or primary file type). The user creates an indirect access permanent file by
naming a temporary file in a SAVE or REPLACE control statement. He can retrieve a
temporary copy of an indirect access file by naming it in an OLD or GET control statement.
To alter the indirect access file, he enters a REPLACE statement naming the temporary
copy. The system then writes the temporary copy over the permanent copy of the indirect
access file.

Mass storage for indirect access permanent files is allocated in 840-character blocks (64
CM words). Because of its small allocation block size and the disk space required to
maintain a working copy, indirect files are usually relatively small files.

The maximum size of an indirect access file is determined either by the value of the FS
validation parameter described in the LIMITS control statement in section 6, or if no FS
restriction is imposed, by the device limitations described in Mass Storage Files in this
section.

Direct Access Permanent Files

The user accesses a direct access permanent file directly, not through a temporary copy.
The user creates a direct access permanent file with a DEFINE control statement. He
accesses the file with an ATTACH control statement. If he wants to alter the file, he must
attach it in modify, append, or write mode. Only one user at a time can attach the file in
write mode; this feature is called the write interlock. Data is written directly on the
permanent file.

Mass storage for direct access permanent files is allocated in large blocks; the block size
depends on the mass storage device type on which the file resides (refer to Mass Storage
Files in this section). Because of their large allocation block size and the write interlock
feature, direct access files are often used for database files.

The maximum size of a direct access file is determined by the DS validation parameter
described in the LIMITS control statement in section 6, or if no DS restriction is imposed,
by the device limitations described in Mass Storage Files in this section.

MASS STORAGE FILE RESIDENCE

For most mass storage file operations, the user need not be concerned about the specific
device on which his file resides. However, under certain circumstances, the user may
wish to override the default device residence for local or permanent files.

With the ASSIGN control statement, any user who has the necessary validation can assign
a local file to either a specific device or to a device category.

Every permanent file the user creates resides either in his family of permanent file
devices or on an auxiliary device., Unless the user specifies otherwise, all permanent files
are saved in his family.

—
4
[
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FAMILY DEVICES

A family consists of 1 through 63 mass storage devices, Withina fémily, each user has
a master device that contains his permanent file catalog, all his indirect access files, and
may contain some or all of his direct access files.

Normally a system has only one family of permanent file-devices. However, because
families are interchangeable between NOS systems, several families may be active on one
system, or a system may be part of 2 multimainframe system. For example, consider an
installation with two systems, A and B. System A provides backup service to system B.

If system A failed, its family of permanent file devices could be introduced into system B
without interrupting current operations on system B.

The user identifies his family by supplying a 1- to 7-character family name. The family
name is included on the USER statement in batch jobs and is entered during login in time-
sharing jobs. If only one family is active or if another family has been introduced into the
user's normal system, he may, but need not, supply his family name. When the family
name is omitted, the system uses the system default family name. If the user's family has
been introduced into another system, he must supply his family name,

If the user chooses to save his files on family devices, he has the option of either using
the system default device type or specifying another type of permanent file device.

AUXILIARY DEVICES

An auxiliary device is a supplement to the mass storage provided by family devices. It is
identified by a 1- to 7-character pack name. An auxiliary device is not necessarily a disk
pack that can be physically removed as the pack name implies. Rather,. an auxiliary device
can be any mass storage device supported by the system and defined as such by the
installation. Each auxiliary device is a self-contained permanent file device; all direct

and indirect access files represented by the catalogs on the device reside on the device.
Auxiliary devices may be defined as public or private. Anyone permitted to use auxiliary
devices who supplies the appropriate pack name can create, replace, and access files on a
public device. Only one user, the owner, can create and replace files on a private auxiliary
device, but others may access those files as permitted by the owner.

LIBRARIES

As defined in the glossary (appendix C), the term library has several meanings. The
applicable meaning for the term must be determined from its context. The following
describes some NOS libraries.

USER NUMBER LIBRARY

Files stored under user number LIBRARY need not be libraries themselves. An installa-
tion saves programs or text as files under user number LIBRARY so that validated users
can access them. Users access those files by specifying the file name and the alternate
user number LIBRARY on their permanent file request or by issuing the LIBRARY time-
sharing command (refer to the IAF Reference Manual or the Time-Sharing User's Reference
Manual).
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PROGRAM LIBRARIES

A program library is a collection of source deck images stored in compressed Modify or
Update format. The validated user accesses these-compressed source decks through
MODIFY or UPDATE control statements (refer to section 13).

USER LIBRARIES

User libraries are the files named in the LIBRARY loader control statement and searched by
CYBER Loader to satisfy external references within the program it is loading. They
contain compiled or assembled routines. The first record of a user library is a ULIB
record; the last record is an OPLD directory record (refer to the LIBGEN statement in -
section 14).

User libraries are generated by the user, the product, or the system. CYBER Loader first

searches the user-generated libraries specified by a LIBRARY or LDSET control statement
(refer to the CYBER Loader Reference Manual), CYBER Ilcader then searches the product
set library (such as the FORTRAN Extended library) stored on the system library. Finally,
CYBER Loader searches the system default user library SYSLIB, which is also on the

system library.

Section 14 describes control statements that catalog and manipulate library records.
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JOB FLOW AND EXECUTION 3

A job is a file of statement images.T Its first record contains control statements that
specify job processing requirements. Every job begins with a job statement and a USER’
statement. The end of the control statement record is marked by an EOR.

Records that follow the control statement record contain program, data, or directive

input for processing control statements. The user can consider the job file as two files,
entered as one but processed concurrently. As each control statement requiring additional
user input is processed, the system reads the next record in the input file (unless the
control statement specifies otherwise). These following records