






















































































































































// JOB 
// DATE 

// ASSGN SYSOPT 
// ASSGN SYSLST 
// EXEC 

required 
required if the execu­
tion of the program 
immediately follows the 
loading of the bootstrap 
card 
depends on job 
depends on job 
required 

JOB Control Statement 

The JOB control statement required to print 
or punch a card backup file has the format: 

r----T---------T--------------------------, 
INamelOperationlOperand 1 

�t�-�-�-�-�+�-�-�-�-�-�-�-�-�-�+�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�~� 
1// IJOB 1 PUNCH 1 L ____ �~� _________ �~� __________________________ J 

PUNCH 
�-�-�-�-�]�~�d�i�c�a�t�e�s� that a card backup file is to 

be punched or displayed. 

ASSGN Control Statements 

To punch a card backup file you must assign 
SYSOPT to a card punching device. 

'1'0 display a card backup file, you must 
assign SYSLST to the printer. 

Note that you need not submit as ASSGN 
control statement SYSIPT. The operator 
will use the console switches to insert the 
physical device address of the backup tape 
drive. 

If the card reading device in your con­
figuration is not a 2501 Card Reader, and 
if punching or displaying a card backup 
file is the first job after loading the 
bootstrap card, you must assign SYSRDR to 
your card reading device. 

The remaining job control statements are 
not described here. You can find their 
correct formats in the section Job Control 
Program. 

PROGRAM CONTROL S'rATEMENTS 

The program control statements required to 
punch or display a card backup file includ­
ed on the backup tape are: 

// PUNCH 
// DSPLY 
// DSPCH 
// END 
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depends on job 

required 

PUNCH, DSPLY, and DSPCH Control Statements 

The PUNCH control statement instructs the 
program to punch a card backup file. 

The DSPLY control statement instructs 
the program to display a card backup file 
on the printer. 

The DSPCH control statement instructs 
the program to �d�i�s�~�l�a�y� as well as to punch 
a card backup file. These operation are 
then performed simultaneously. 

The formats of these control statements 
are: 

r----T---------T--------------------------, 
INamelOperationlOperand 1 

�t�-�-�-�-�+�-�-�-�-�-�-�-�-�-�+�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�~� 
1// IPUNCH 1 name I 
�t�-�-�-�-�+�-�-�-�-�-�-�-�-�-�+�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�~� 
1// 1 DSPLY /name 1 
�t�-�-�-�-�+�-�-�-�-�-�-�-�-�-�t�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�~� 
1// IDSPCH Iname / L ____ �~� _________ �~� __________________________ J 

name 
--The name given to the card-image file 

when the backup tape was created. 

You can insert these control statements 
in any number and any sequence, but the 
names specified in the operand fields must 
be in ascending order according to the 
collating sequence. You may, however, 
request a file more than once in succes­
sion. 

END Control Statement 

The format of the END control statement is: 

r----T---------T--------------------------, 
I Namel Operation 1 Operand / 
�t�-�-�-�-�+�-�-�-�-�-�-�-�-�-�+�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�~� 
1/( lEND / I 
�L�_�~� __ �~� _________ �~� __________________________ J 

The END control statement indicates that 
no further card backup files are requested, 
and causes the backup tape to be rewound 
and unloaded. 

As we explained in the introduction to 
this chapter, the three functions 

• initialize 
• restore 
• punch or display 

are stored on the backup tape in sequential 
order. Once you load the bootstrap card 
that initiates the retrieval of information 
from the backup tape, you can request these 
functions by submitting the appropriate job 
control statements to SYSRDR. But remember 
that it is time-saving to request the func-



tions in the same order as they are stored 
on tape. 

Always request JOB PUNCH last, because 
it causes the backup tape to be rewound and 
unloaded. 

Figure 39 shows an example of job con­
trol and program control statements that 
request all three functions, using the 
backup 'tape as input. 

'/ ASSGN SYSOPT , X' 200 
R5 

restore 
card-image __ ..-'11 JOB ,PUNCH 
file 

'II EXEC 

restore backiUp 'I I JOB RESTOR 
file to disk --,-_ .... -IL.. _______ ..... 

'/ ASSGN SYSOPT,X'801' ,03 

'I I DATE 69301 
output disk 
pack has 7/ JOB INTDSK 
not yet been 
initialized 'I I LOG 

lood 
bootstrap ---1..­
card 

Bootstrap Card 

MILLER & CO 

• Figure 39. Example of Using Control Statements to Initialize a Disk Pack, 
Restore a Disk File to Disk, and Punch a Card File 
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IBM Distribution Package 

IBM distributes the entire Model 20 Disk 
Pro9ramming System on a disk pack or mag­
netic tape supplied by the user. The dis­
tribution package includes a retrieval 
program to copy the disk-resident system 
and to punch the card-resident Initial 
Program Loader deck. 

The distribution package on the disk 
pack or magnetic tape you supply includes: 

• Disk IPL, Part 2. 

• Disk-resident standard Monitor. 

• Core-image library containing the IB~ 
programs listed in Figure 40. 

• Macro library containing Monitor genera­
tion macro definitions, IOCS macro defi­
nitions, and Monitor macro definitions. 

• Sample programs in absolute card format. 

r----------------------------------T------, 
I Program I Name I 
t----------------------------------t------~ 
ILibrary Allocation Organization IAORGZ I 
t----------------------------------t------~ 
/Alternate-Track Assignment UtilitylATASGNI 
t----------------------------------t------~ 
IBackup and Restore /BACKUPI 
t----------------------------------t------~ 
ICard-to-Disk Utility ICARDSKI 
.----------------------------------t------~ 
IDPS Card-to-Tape Utility ICARTAPI 
r----------------------------------t------~ 
IClear Disk Utility ICLRDSKI 
t----------------------------------t------~ 
ICopy System Disk I COPSYS I 
.----------------------------------t------~ 
ICore-Image Maintenance ICMAINTI 
t----------------------------------t------~ 
ICore-Image Service ICSERV I 
t----------------------------------t------~ 
IDisk Dump IDDUMP I 
t----------------------------------t------~ 
IDirectory Service IDSERV I 
.----------------------------------t------i 
IDisk-to-Gard Utility I DSKCARI 
t----------------------------------t------i 
IDisk-tO-Disk Utility I DSKDSKI 
.----------------------------------t------i 
IDisk-to-Printer Utility I DSKPRTI 
.----------------------------------t------i 
IDisk-to-Tape Utility I DSKTAPI 
t----------------------------------t------~ 
/DPS Initialize Tape Utility IINITTPI 
.----------------------------------t------i 
IInitialize Disk Utility IINTDSKt l __________________________________ ~ ______ J 

.Figure 40. IBM Programs in the Core-Image 
Library of the Distribution 
Package, Part 1 of 2 

r----------------------------------T------, 
I Program I Name I 
t----------------------------------t------~ 
IJob Control I SYSEOJ I 
.----------------------------------t------i 
IJob Closing Routines ISYSENDI 
r----------------------------------t------i 
ILinkage Editor ILNKEDTI 
.----------------------------------t------i 
ILoad System Disk ILDSYS I 
t----------------------------------t------i 
IMacro Maintenance IMMAINTI 
.----------------------------------t------~ 
IMacro Service IMSERV I 
t--------~-------------------------t------i 
IPL/I Compiler IPL1 I 
r----------------------------------t------i 
IPhysical and Logical Unit IPSERV I 
ITables Service I I 
t----------------------------------t------i 
IReport Program Generator IRPG I 
r----------------------------------t------i 
lDisk Sort/Merge I SORT I 
.----------------------------------t------i 
IDPS Tape-to-Card Utility ITAPCARI 
.----------------------------------t------i 
ITape-to-Disk Utility ITAPDSKI 
t----------------------------------t------~ 
IDPS Tape-to-Printer Utility ITAPPRTI 
t----------------------------------t------i 
/DPS Tape Sort/Merge ITAPSRTI 
.----------------------------------t------i 
IDPS Tape-to-Tape Utility ITAPTAPI l ____________________ ---___________ ~ ______ J 

Figure 40. IBM Programs in the Core-Image 
Library of the Distribution 
Package, Part 2 of 2 

By means of the IBM programs contained 
in the core-image library, you can add your 
own programs and delete those components 
which are not required in your installa­
tion. 

You can also build your own disk­
resident system for special applications. 
For information on how to do this, refer to 
the section Load System Disk Program 
(LDSYS) • 

If you want to generate a Monitor 
tailored to your needs, refer to the SRL 
publication IBM System/360 Model 20, Disk 
programming System, System Generation and 
Maintenance, Form C33-6006. 

The contents of the distribution package 
can also be obtained in punched cards. Use 
the CSERV program to obtain IBM programs, 
use the MSERV program to obtain macro defi­
nitions, and use the Disk-to-Card Utility 
program to obtain the sample programs in 
punched cards. 
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Because of its flexibility( the Disk Pro­
gramming System can be adapted to the envi­
ronment in which it is to operate. 

Basically, the Disk Programming System 
can be either card-resident or disk­
resident. 

The disk-resident system, furthermore, 
can operate either as a fixed-job or as a 
variable-job system. 

The following sections describe how each 
of these systems operate, and what 
components they contain. 

Disk-Resident Control System 

The disk-resident control system is used to 
translate problem programs written in 
Assembler language or RPG. 

It consists of the standard programs and 
areas found on cylinders 0 and 4 of the 
system disk pack (see Figure 2) and the 
core-image library. The core-image library 
must contain the Job Control program. In 
addition, it must contain the programs you 
need to compile, assemble, or execute prob­
lem programs. 

If you wish to compile-and-execute pro­
grams written in RPG, your disk-resident 
system must have the RPG program in the 
core-image library and a relocatable area 
somewhere on the disk pack. 

If you wish to assemble-and-execute 
programs written in the Assembler/IOCS 
language, your disk-resident system must 
have the Assembler program in the core­
image library, a relocatable area somewhere 
on the system disk pack, ~nd a macro 
library for IBM-Supplied macro definitions. 

The core-image library may also contain 
a selection of IBM-supplied programs that 
will help you operate your disk-resident 
system effectively. 

Card-Resident Control System 

In a card-resident control system, all 
three control programs -- IPL, the Monitor, 
and Job Control -- are in punched cards and 
not on a system disk pack. The object 
programs (output of assembly runs or:' RPG 
compilations) are executed under the con­
t~ol of this card-resident system. 

Methods of System Operation 

The card-resident system offers advanta­
ges especially if you have only one disk 
drive. 

After the source programs are assembled 
or compiled under control of the disk­
resident system, they can be executed 
without the system disk pack under control 
of the card-resident system. The disk 
drive is now available as I/O device for 
executior.. 

The card-resident system does not use 
any additional disk areas besides the two 
areas used for label checking: the label 
information area (cylinder 0, track 1 or 
tracks 1 and 2) and the area containing the 
Volume Table of Contents. ~or more 
detailed information, refer to the subse­
quent section Single-Drive System Consider­
ations and the section Disk Label Process­
ing in Appendix A.) 

Disk-Resident Fixed-Job System 

A fixed-job system must include the stand­
ard programs and areas found on cylinders 0 
and 4 of the system disk pack (see Figure 
2) , a core-image directory, and a core­
image library containing the Job Control 
program and the problem programs to be run 
under control of the system. 

The program to be executed is loaded 
from the system disk pack into main storage 
by means of the Fetch routine contained in 
the Monitor. 

Disk-Resident Variable-Job System 

A variable-job system must include the 
standard programs and areas found on cylin­
ders 0 and 4 of the system disk pack (see 
Figure 2), a core-image directory, and a 
core-image library containing the Job Con­
trol program, the CMAINT program, and suf­
ficient space to accommodate the largest 
problem program to be run under control of 
the system. 

When a program is to be executed it is 
read into main storage from cards or tape, 
temporarily placed into the core-image 
library by the CMAINT program, and then 
loaded into main storage by the Fetch rou­
tine of the Monitor. 

Estimated Disk-Storage Requirements 

The following estimates are provided to 
assist you in planning your system. They 
refer to a minimum variable-job system. 
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No. of Tracks Contents 

1 IPL part 2 
44 the standard programs and 

areas found on cylinders 0 
and 4 of the system disk 
pack (see Figure 2) 

1 Core-image directory 
20 Core-image library 

Each entry in the core-image directory 
is 30 bytes long, so that this track can 
accommodate entries for 90 program phases. 
Approximately 70 of these 90 phases may be 
user-program phases. 

Program phases are written in the core­
image library in fixed-length records of 
270 bytes each. There are 10 records per 
track. A phase always begins with a new 
record, but need not begin with a new 
track. The above estimate (20 tracks) 
includes the requirements for the Job 
Control program and the CMAINT program, 
which together occupy approximately 10 
tracks, leaving 10 tracks for the user's 
problem programs. These 10 traGks can, for 
example, hold approximately six 4K phases. 

Single-Drive System Considerations 

Model 20 systems with a single IBM 2311 
Disk Storage Drive require at least a sys­
tem disk pack to permit the assembly or 
compilation of programs. The user's object 
programs thus obtained can be executed 
under control of the card-resident system 
(no additional core-image library space on 

the disk packs) or by means of a disk­
resident fixed-job or variable-job system. 
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Special consideration must be given to 
jobs that process files stored on more than 
one disk pack. 

Single-Phase Programs. Single-phase 
programs processing files on a single drive 
that are stored on more than one disk pack 
can be executed under control of the card­
resident system or a fixed-job or variable­
job disk-resident system. 

If the card-resident system is used, 
every disk pack used for the file must 
contain the label information required for 
label checking. This information must be 
written on each pack by means of separate 
Job Control runs under control of the card­
resident system before the file can be 
processed. 

The same applies if a fixed-job or 
variable-job disk-resident system is used. 
In addition, however, the first disk pack 
must contain the control programs and the 
problem program to be executed. 

Multiphase Programs. Multiphase programs 
that process mUlti-volume disk files on a 
single drive should make use of the disk­
resident fixed-job system. Here, too, the 
disk label information must be written on 
every pack by means of separate Job Control 
runs. In addition, the control programs 
and the program phases must be included in 
every disk pack for the file to permit 
phases to be retrieved selectively. 



Alternate Track Area. An area of three 
cylinders on the disk pack in which tracks 
may be used as alternatives to defective 
tracks occurring elsewhere on the disk 
pack. 

Assemble-and-Execute. An operation in 
whic;h a program is first assembled and then 
executed immediately in the same jobu 

Backup and Restore Program (BACKUP). A DPS 
Service program. Enables you to create a 
backup tape from a disk file and one or 
more card files, and to restore each backup 
file to its original medium. 

Binary-Synchronous Communications Ad~teE 
(BSCA). A feature that may be built into 
the Central ProceSSing Unit of a Submodel 
2, 4, or 5. It permits the system to 
function on a switched or leased communi­
cations network as a processor terminal. 

Card-Resident System. Consists of the card 
control programs (Initial Program Loader, 
Monitor, and Job Control). Used for the 
execution of object programs contained in 
punched cards. 

Communication Region. An area of the Moni­
tor. Contains date, storage-capacity 
specification, UPSI byte, user areas 1 and 
2, and program-name area. Provides for 
inter-program and intra-program communi­
cation. 

Communications Error Statistics (CES~ A 
record of errors occurring in BSCA trans­
mission. In generating a Monitor with BSCA 
support, the user automatically generates 
the routine that records and analyzeE these 
errors. 

Compile-and-Execute. An operation in which 
a program is first compiled and then exe­
cuted immediately in one job. 

CoPY System Disk Program (COPSYS). A DPS 
Service program. Enables you to copy a 
system disk pack onto another disk pack. 

Core-Image Directory. A table on the sys­
tem disk pack containing the addresses and 
extents of the programs and/or program 
phases in the core-image library. 

Core-Image Format. A format identical to 
that used in main storage. It facilitates 
rapid loading from the core-image library 
into main storage without intermediate 
processing. 

Glossary 

Core-Image Library. A disk area containing 
the Job Control program, other IBM-supplied 
programs (except the Monitor and the IPL) , 
and user's problem programs. Permits 
retrieval of programs and/or phases by the 
~loni tor. 

Core-Image Maintenance Program (C~ffiINT). 
A DPS Service program. Updates the core­
image library and directory. Is used to 
add and/or delete phases. 

Core-Image Service Program (CSERV). A DPS 
Service program. Permits the listing, 
writing, or punching of one or more entries 
of the core-image library. 

Directory Service Program (DSERV). A DPS 
Service program. Causes printing of the 
system and/or core-image and/or macro 
directory. 

Disk-Resident System. Contains the Moni­
tor, the disk-resident portion of the IPL, 
and the Job Contrcl program. May contain 
any IBM-supplied and/or user-written pro­
grams and/or macro definitions as well as a 
relocatable area. 

DPS Control Programs. A collective term 
used to refer to the Initial Program Load­
er, the ~onitor program, and the Job Con­
trol program. 

DPS Service Programs. A collective term 
used to refer to the Library Management 
programs, the PSERV program, the Linkage 
Editor program, the AORGZ program, the Load 
System Disk program, the Copy System Disk 
program, and the Backup and Restore prog­
ram. 

External Symbol Identification (ESID). 
ESID numbers are Assembler-assigned poin­
ters that are used by the Linkage Editor to 
correctly recompute the constants referred 
to in RLD entries. 

Fixed-Job System. A fixed-job sytem must 
include the standard programs and areas 
found on cylinders 0 and 4 of the system 
disk pack, a core-image directory, and a 
core-image library containing the Job Con­
trol program and the user's problem pro­
grams. The programs to be executed are 
loaded into main storage from the core­
image library. 

Initial Program Loader (IPL). A DPS 
Control program. Available in a card and a 
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disk version. The card version is con­
tained in punched cards, the disk version 
is partly contained in a deck of three 
punched cards, partly in an area at the 
beginning of the system disk pack. Loads 
Monitor into main storage. Is used to 
assign physical I/O device addresses to 
symbolic addresses SYSRES and SYSRDR. 
Required for the initialization of a card­
resident or disk-resident system run. 

Inquiry Programs. Inquiry programs are 
initiated by pressing the Request key on 
the printer-keyboard and typing in the name 
of the program. The current contents of 
main storage (excluding the Monito~ are 
rolled out on the system disk pack; then 
the inquiry program is loaded and 
processed; after execution is completed, 
the old status is restored and execution of 
the mainline program resumes. Inquiry 
programs can be executed only under control 
of a Monitor that supports inquiry facili­
ties. The execution of inquiry programs is 
not preceded by a Job Control run. 

Inter-Program Communication. The exchange 
of data between two or more p~ograms. 
Facilitated by the communication region. 

Intra-Program Communication. The exchange 
of data between two or more phases of a 
multi-phase program. Facilitated by the 
communication region. 

Job Control Program. A DPS Control pro­
gram. Resides in main storage between jobs 
and provides for automatic job-to-job tran­
sition. Performs I/O device assignment. 
Causes Monitor to load next program. 

Library Allocation Organization Program. 
A DPS Service program. Used to redefine 
the limits of the core-image library and 
directory, the macro library and directory, 
and the relocatable area. 

Label Information Area (LIA). An area on 
the system disk pack into which disk file 
label information~ as contained in the VOL, 
DLAB, and XTENT statements, is placed by 
the Job Control program. This information 
is used by the label processing routines. 
Tape file label information is stored in 
the upper portion of main storage when 
magnetic tape I/O is required. 

Library Management Programs. Collective 
term for six DPS Service programs: Core­
Image Maintenance,. Macro Maintenance, Core­
Image Service, Macro Service, Directory 
Service, and Allocation Organization 
programs. 

Library Work Area~ An area on the system 
disk pack used by the Core-Image Mainten­
ance program when updating the Monitor 
program or IPL, and for storing tape label 
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information in assemble-and-execute and 
compile-and-execute runs. 

Linkage Editor Program (LNKEDT). A DPS 
Service program. Relocates programs or 
phases and links separately assembled pro­
grams or phases. 

Load System Disk Program (LDSYS). A DPS 
Service program. Creates a disk-resident 
system from card input. Is executed under 
control 0= the card-resident or the disk­
resident system. 

Logical Unit Block (LUB). An entry in the 
Logical Unit Table. 

Logical Unit Table. A feature of the 
Monitor program. It has 26 logical unit 
blocks, each of which refers to one speci­
fic symbolic I/O address. These symbolic 
addresses are related to physical I/O 
device addresses by means of ASSGN control 
statements. 

Macro Directory. A table on the system 
disk pack listing the macro names, begin 
addresses, and area sizes of the macro 
definitions contained in the macro library. 
Can be listed on a printer by means of the 
Directory Service program. 

Macro Name. An entry in the macro directo­
ry that iqentifies the corresponding macro 
definition in the macro library. Serves as 
an operation code for the associated macro 
instruction. 

Macro Library. A disk area containing the 
macro definitions required by the macro 
instructions issued in user-written pro­
grams. 

Macro Maintenance Program (MMAINT). A DPS 
Service program. Updates the macro library 
and directory. Is used to add and/or 
delete macro definitions. 

Macro Service Program (MSERV). A DPS Ser­
vice program. Permits the listing, writ­
ing, or punching of one or more macro defi­
nitions from the macro library. 

Monitor I/O Area. An area of main storage 
within the Monitor used as a buffer by the 
Fetch routine when loading problem pro­
grams. 

Monitor Program. The main control program. 
Resident in core storage throughout a sys­
tem run. IBM distribution package contains 
the standard Monitor and several Monitor 
macro definitions. Instead of employing 
the standard Monitor, the user can tailor a 
Monitor according to his system require­
ments by specifying certain macro instruc-



tions, and generate it by means of an 
assembly run. 

Object Module. A set of statements pro­
duced as a result of the translation of the 
source statements of a complete control 
section. 

Permanent Link Data Area. A part of the 
Monitor with a fixed location in main stor­
age; used for inter- and intra-program 
communication by system programs. 

Phase. The smallest addressable unit in 
the core-image library of a disk-resident 
system. 

Physical and Logical Unit Tables Seryice 
Program (PSERV). A DPS Service program. 
This program is used to print and/or change 
the permanent device assignments, and/or to 
change the storage-capacity byte in the 
communication region of the Monitor stored 
on the system disk pack. 

Physical Disk and Tape I/O Routines. A set 
of routines that is contained in the Moni­
tor program and performs tape and disk I/O 
operations for the Monitor and problem 
programs. 

Physical Unit Block (PUB). An entry in the 
Physical Unit Table. 

Physical Unit Table. A feature of the 
Monitor program. It has up to ten physical 
unit blocks, each of which contains a phy­
sical device address. Pointers to these 
~ntries are inserted into the logical unit 
table by means of ASSGN control statements. 

Relocatable Area. An ar:ea on the system 
disk pack to tem~orarily hold an object 
module, thus permitting the assembly or 
compilation and the execution of a program 
or program phase in one job. 

Segment. A program or phase that has been 
separately assembled. 

Subph~ A separately executable routine 
within a phase of a problem program., It 
may be overlaid after execution. The meth~ 
od of building a program from subphases is 
used when a large problem program is to be 
executed. 

Symbolic Device Address. A symbol used in 
IBM-supplied and user-written programs to 
refer to an I/O device (e.g., SYSRES, 
SYSIPT, SYS005). This address is related 
to a phySical device address by means of 
the logical unit table. 

System Directory. 
disk pack listing 
of the core-image 
the macro library 
relocatable area. 

A table on the system 
the addresses and sizes 
library and directory, 
and directory and the 

System Disk Pack. The disk pack on which 
the user's disk-resident system is stored. 

Tape Error Recovery Routine (TER). A rou­
tine to control the execution of error 
recovery procedures in the case of magnetic 
tape I/O errors. 

Tape Error Statistics Routine (TES). A 
routine to analyze the interrufts and mag­
netic tape I/O errors occurring during the 
execution of a program. 

User Program Switch Indicators (UPSI). A 
field of one byte within the communication 
region of the Monitor program. Specified 
bi ts (switches)' may be set by means of the 
UPSI control statement and tested in user's 
programs. 

Variable-Job System. A variable-job system 
must include the standard programs and 
areas found on cylinders 0 and 4 of the 
system disk pack, a core-image directory 
and a core-image library containing the Job 
Control program, the CMAINT program, and 
sufficient space to accon~odate the largest 
problem program to be run under control of 
the system. A program to be executed is 
read into main storage from punched cards 
or magnetic tape, temporarily placed into 
the core-image library by CMAINT, then 
loaded into main storage by the Fetch rou­
tine and executed. 

Volume Label. The volume label identifies 
and protects the entire volume (disk pack 
or magnetic tape reel). It is fixed in 
length and format, and lies in a fixed 
location within the volume. The volume 
label contains the volume serial number, 
the address of the VTOC, the address of the 
last permanent label in the LIA, and an 
indicator that specifies whether the LIA 
occupies one or two tracks. 

Volume Table of Contents (VTOC). A number 
of records on a disk pack, composed of disk 
file labels, specifying the extents of, and 
identifying all files on the pack. 

VTOC File Label. The first label in the 
VTOC. It identifies the VTOC and specifies 
its limits. 
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Appendix A. Disk Labeling Conventions 

The Model 20 Disk Programming System pro­
vides positive identification and protec­
tion of all disk files by recording labels 
on each disk pack. These labels ensure 
that the correct pack is used for input and 
that no current information is destroyed on 
output. 

If the Model 20 Disk Programming System 
is used, standard disk labels are required 
on all disk packs. 

The standard label set includes one IBM 
volume label for each pack and one or more 
file labels for each logical file on the 
pack. 

Standard IBM Volume Label 

The standard IBM volume label identifies 
and protects the entire volume Wack). It 
is always the first record on cylinder 
zero, track one~ It is fixed in length and 
format. 

The standard IBM volume label contains a 
volume serial number. This number is 
assigned to the disk pack when it is pre­
pared for use in the system. The number is 
normally not changed. 

The only fields in the standard volume 
label that are used by the Model 20 Disk 
programming System are the volume serial 
number field and the field with the address 
of the area containing the file labels. 

The standard IBM volume label for disk 
has the same length and format as that for 
tape (see Appendix C) • 

Creation of Volume Labels 

The standard volume label is written by an 
IBM-supplied Utility program (Initialize 
Disk) at the time a disk pack is prepared 
for use. The Initialize Disk program is 
described in the SRL publication IBM 
System/360 Model 20, Disk programiTiIng Sys­
tem, Disk Utility-Programs, Form C26-3810. 

Standard IBM Disk File Labels 

A standard file label or a set of standard 
file labels (1) identifies a particular 
logical file, (2) gives its location (s) on 
the disk pack, and (3) contains information 
to prevent the premature destruction of the 
file. 
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The number and format of labels required 
for a file depend on the file organization 
and the number of separate areas of the 
pack (extents) used by the file. 

Volume Table of Contents (VTOC) 

All standard file labels are grouped 
together and stored in a specific area of 
the pack. Because each file label contains 
file limits, the group of labels on a pack 
is essentially a directory to all data 
records on the pack (or volume). There­
fore, it is called the Volume Table of 
Contents (VTOC). The VTOC itself is a file 
of records (one or more standard label 
records per logical file in the volume) and 
is defined by a file label. The label of 
the VTOC is the first record in the VTOC. 
This label identifies the file as the VTOC 
and gives the file limits of the VTOC. 

The location and length of the VTOC are 
determined by control statements submitted 
to the INTDSK Utility program when the disk 
pack was initialized. 

The VTOC may be placed anywhere on the 
disk pack, with the following restrictions: 

1. It cannot be located within the alter­
nate track area. 

2. If it is on the pack used for system 
residence, it must be outside the resi­
dence area. 

3. It must occupy at least one full track. 

4. It may be only ten tracks in length but 
is not restricted to cylinder boundar­
ies. 

The Initialize Disk program prepares the 
VTOC by (1) writing the volume label with a 
pointer to the VTOC, (2) writing the VTOC 
file label at the beginning of the VTOC 
area and (3) writing an EOF sector behind 
the VTOC file label. 

Standard File Label Formats 

All standard disk file labels used with the 
IBM 2311 are 135 bytes long. Normally, two 
file labels are written into one disk sec­
tor. However, a Format 1 label must always 
start at the beginning of a sector. This 
may cause some sectors to contain only one 
label. 

More than one file label may be required 
to describe a file. If this is the case, 



all file labels for this file form an inte­
gral area within the VTOC. 

There are four different formats for 
standard disk file labels. 

Format 1. This format is used for all 
logical files. It is always the first of a 
series of labels when a disk file requires 
more than one label. 

The Format 1 label identifies the logi­
cal file (by a file identification assigned 
by the user and included in the label) and 
contains file and data-record specifi­
cations. It also provides the addresses of 
three separate disk areas (extents) for the 
file. If the file is contained in more 
than three separate areas on the pack, a 
Format 3 label must immediately follow the 
Format 1 or Format 2 label. 

If a logical file is recorded on more 
than one disk pack, the Format 1 label must 
be the first label for the file in the VTOC 
of each pack. 

The Format 1 label is described in 
Appendix E. 

Format 2. This format is required for any 
file that is organized according to the 
Indexed Sequential File Management System. 
The remaining area contains specifications 
unique to this type of file organization. 

If an indexed sequential file is record­
ed on two or more packs, the Format 2 label 
is used on the first pack only. It is not 
repeated on the second pack (as the Format 
1 label is) • 

The Format 2 label is described in 
Appendix F. 

Format 3. If a logical file uses more than 
three extents on anyone pack, this format 
is used to specify the addresses of the 
addi tional extents. The Format 3 label, is 
used only for extent information. As many 
as 12 additional extents can be specified 
in one label. If a file uses more than 12 
additional extents on a pack, more than one 
Format 3 label is required for that pack. 

The Format 3 label follows the Format 1 
label for the logical file, or a preceding 
Format 3 label or a Format 2 label. Format 
3 labels are written on the pack on which 
the extents they define are located. 

The Format 3 label is described in 
Appendix G. 

Format 4. This format is used to define 
the VTOC itself. The Format 4 label is 
always the first label in the VTOC. In 
addition to defining the VTOC, the label is 

used to specify the location and number of 
available tracks in the alternate track 
area. 

The Format 4 label is described in 
Appendix H. 

Disk Label Processing 

All disk label processing is performed by 
the label processing routines. These rou­
tines use the information supplied in the 
control statements (VOL, DLAB, and XTEN~ 
that was stored b~i the Job Control program 
in the label information area of the disk 
pack mounted on SYSRES. Therefore, the 
execution of all programs processing disk 
files must be preceded by a Job Control 
run~ VOL and DLAB statements must be sup­
plied for each logical file, and an XTENT 
statement must be supplied for each extent 
occupied by the file. 

The label processing routines for 
seqQential files process the labels of an 
input or output file one pack at a time. 
When the end of the last extent on a pack 
is reached and the file is not yet complet­
ed, the next pack for the file is automat­
ically opened. 

The label processing routines for 
direct-access or indexed sequential files 
require that all packs for a file be on 
line for initial opening. 

The following cases require special 
consideration. 

Inquiry Programs. Inquiry programs, which 
are initiated by pressing the Request key 
on the printer-keyboard, do not begin with 
a Job Control run. Therefore all disk 
label information required by the inquiry 
program must be provided by an earlier Job 
Control run. Normally, the label informa­
tionfor inquiry programs consists of per­
manent labels. Should the label informa­
tion consist only of temporary labels, it 
must be provided in the last Job Control 
run since any intervening Job Control run 
would overwrite them (see Permanent and 
Temporary Disk Label Information) • 

Multi-Volume Files -- Two~Drive System. 
When processing mUlti-volume files in a 
system with two disk drives, the pack 
mounted on SYSRES must remain on line 
throughout processing, while the volumes 
containing the file (or the remainder of 
the file if the first portion is stored on 
the pack mounted on SYSRES) should be 
mounted successively on the other disk 
drive. 

Multi-Volume Files -- Single-Drive System. 
The processing of multi-volume files on a 
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single-drive system requires additional 
preparation. Since the label information 
must be on line throughout processing, it 
must be written on each pack useJ for the 
file before processing can begin. This is 
done by means of separate card-resident Job 
Control runs for each pack, during which 
SYSRES must be ass~gned to the disk drive. 
Multi-volume files thus prepared can be 
processed under control of the card­
resident system. If the disk-resident 
system is to be used, the file must either 
start on the system disk pack, or the 
problem program must begin with a pro­
grammed halt to permit the operator to 
remove the system disk pack and mount the 
first pack of the file. 

Single-Volume Files -- Single-Drive System. 
Single-volume files can be processed in a 
system with only one disk drive without a 
previous separate Job Control run if either 
the card resident control system is used 
and the file is mounted on SYSRES, or the 
disk-resident control system is used and 
the file is stored on the system disk pack. 
If the disk resident control system is used 
and the file is stored on a pack other than 
the system disk pack, the label information 
must be written on the pack containing the 
file by means of a separate card-resident 
Job Control run, and the problem program 
must begin with a programmed halt to permit 
the operator to remove the system disk pack 
and mount the pack containing the file. 

Once the label information has been 
written into the VTOC, it remains valid for 
an indefinite number of program executions. 

Label processing consists of the checks 
described below. 

Disk Input Files 

• The volume serial number in the volume 
label is compared to the volume serial 
numbers in the XTENT statements. 
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• Fields 1-3 of the Format 1 label are 
compared to the corresponding fields in 
the DLAB statement. Fields 4-6 are then 
compared·with their EBCDIC equivalents 
in the DLAB continuation statement. 

• The extent definitions in the Format 1 
and Format 3 labels ~re compared with 
the corresponding limit fields in the 
XTENT statements. 

• In an inquiry program, the second half 
of the file type field generated by the 
Assembler in the DTF block is compared 
with F~eld 10 of the format-1 label to 
determine whether the file is protected. 

Disk Output Files 

• The volume serial number in the volume 
label is compared with the volume serial 
numbers in the XTENT statements. 

• All extent definitions in the labels 
contained in the VTOC are checked to 
determine whether there is any overlap 
with the extents defined in the XTENT 
statements. If an overlap exists, the 
expiration date of the label concerned 
is checked against the date in the 
communication region. If the expiration 
date has passed, the VTOC is compressed, 
overwritjng the entire set of labels for 
the file concerned. If the expiration 
date has not passed, a programmed halt 
occurs. 

• In an inquiry program, the second half 
of the file type field generated by the 
Assembler in the DTF block is compared 
with Field 10 of the format-1 label to 
determine whether the file is protected. 

• The labels of the output file are writ­
ten in the VTOC behind the labels 
already present. 



A tape file processed by IBM-supplied pro­
grams must conform to certain standards 
regarding labels and the placement of tape 
marks. 

Tape files with standard labels# with 
non-standard labels, or without labels can 
be processed. If a reel of tape contains 
more than one file (multi-file reel) ~ all 
labels for these files must be of the same 
type (standard, nonstandard, or none) • 

Standard IBM Tape Labels 

Two basic label types are provided to iden­
tify and protect tape files: volume labels 
and file labels. Each of the standard 
volume and file labels is 80 characters 
long. A volume label identifies a reel of 
magnetic tape, which may contain one file, 
more than one file, or part of a =ile. 
Each tape file, in turn, is identified and 
protected by at least bm file label.s: a 
header file label and a trailer file label. 

The standard set of tape labels consists 
of: 

• one standard IBM volume label per reel 

• up to seven additional volume labels per 
reel 

• two standard IBM tape file labels (one 
header label and one trailer label) for 
each file on the reel 

• up to seven additional header labels and 
up to seven additional trailer labels 
for each file on the reel 

• up to eight user header labels and up to 
eight user trailer labels for each file 
on the reel. 

If standard labels are specified for a 
file, a standard IBM volume label, a stand­
ard IBM header label, and a standard IBM 
trailer label must be provided. Additional 
volume labels as well as additional and 
user file labels are optional. 

STANDARD IBf.1 VOLUME LABEL 

If standard labeling is used, the standard 
IBM volume label is always the first record 
on the reel. It is fixed in length and 
format. The label identifier (character 
positions 1-4) is VOL1. 
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The standard IBM volume label contains a 
volume serial number. This number is 
assigned to the reel when it is prepared 
for use. The number is never changed. It 
is repeated in the standard IBM file labels 
for all files on the reel. 

The format of the standard IBM volume 
label is given in Appendix c. 

Standard IBM volume labels are checked 
by IBM-supplied programs (e.g., roes, Util­
ity programs, Sort/Merg~. 

ADDITIONAL VOLUNE LABELS 

The standard IpM. volume label can be fol­
lowed by up to seven additional volume 
labels. These labels are fixed in length 
(80 characters). The character positions 
1-4 must contain one of the identifiers 
VOL2-VOL8, according to the relative posi­
tion of the label within the group of vol­
ume labels. The remaining 76 character 
pOSitions can contain whatever information 
the user requires. 

Additional volume labels are bypassed by 
IBM-supplied programs. 

CREATION OF VOLUME LABELS 

All standard volume labels (the IBM label 
and any additional labels) are written by 
an IBM-supplied Utility program (Initialize 
Tap~ when a reel is prepared for use. The 
Initialize Tape program is described in the 
SRL publication IBM System/360 Model 20, 
Disk and Tape Programming Systems, Tape 
Utility Programs, Form C26-3808. 

STANDARD IBM TAPE FILE LABEL 

If standard labels are specified for a 
file, the file must be preceded by a stand­
ard IBM header label and followed by a 
standard IBM trailer label. These labels 
are fixed in length and format. 

The label identifier (character pOSi­
tions 1-4) is: 

• HDR1 for a header label (preceding the 
data file), 

• EOF1 for an end-of-file trailer label 
(following a data file) , 
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• EOV1 for an end-of-volume trailer label 
(at the End of a tape reel to indi­
cate that file is continued on 
another reel) • 

The format of the standard IBM tape file 
label is shown in Appendix D. 

Standard IBM tape file labels are proc­
essed by IBM-supplied programs. 

ADDITIONAL TAPE FILE LABELS 

Each standard IBM tape file label may be 
followed by up to seven additional tape 
file labels. These labels are fixed in 
length (80 characters). The character 
positions 1-3 must contain a label iden­
tifier equal to that in the preceding IBM 
file label (HDR, EOF, or EOV). Character 
position 4 must contain a number from 2 to 
8 to indicate the relative position of the 
label within the group of file labels. The 
remaining 76 character positions can con­
tain whatever information you require. 

Additional tape file labels are not 
read, processed or written by the IBM­
supplied Model 20 programs. They are 
included only for reasons of compatibility 
with the programming systems for other 
System/360 models. 

USER TAPE FILE LASELS 

You may include 1 to 8 user header labels 
and 1 to 8 user trailer labels to further 

Load 
Point ........ ,..-------,,-------r-,..---

ff 

Load 

Standard Standard 
IBM Volume IBM Header 
Labe I Lobe I for 

File A 

Standard Stahdard 
IBM Volume IBM Header 
Labe I Labe I for 

File A 

File A 

TM 

Additional 
and/or User 
Header 
Labels for 
File A 

Standard 
IBM Trailer 
Label for 
File A 

TM 

File A 

TM 

TM =Tape toAark 

define your file. These labels have a 
fixed length of 80 characters. The charac­
ter positions 1-4 must contain the label 
identifiers UHL1 to UHL8 for header labels, 
and UTL1 to UTL8 for trailer labels. The 
remaining 76 positions of each label may 
contain any information that you require. 

User header and trailer labels are read 
and written, but not processed by the IBM­
supplied Model 20 programs. 

Tape Organization with Standard Tape Labels 

Figure 41 illustrates the tape organization 
for files that use the standard label set. 
The sequence of items on the tape is: 

1. Standard IBM volume label (required) 

2. Additional volume labels (ur to seven, 
optional) 

3. Header label set: 
Standard IBM file header label 
(required) 
Additional file header labels (up to 
seven, optional) 
User header labels ~p to eight, 
optional) • 

4. Tapemark between header label set and 
first data record. 

5. Physical records of the file. 

6. Tapemark between last data record and 
trailer label set. 

Standard 
IBM Header 
Label for 
File B 

TM 

File B 

TM 

TM 

(/ TM 

Standard 
IBM Trailer 
Label for 
File A 

Standard 
IBM Trailer 
Label for 
File B 

Additional 
and/or User 
Trailer 
Labels for 
File A 

~ 
( 

TM TM 

~ 

TM TM 

Figure 41. Tape Organization with Standard Labels 
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1. Trailer label set: 
Standard IBM file trailer label 
(required at end of file and end of 

volume) 
Additional file trailer labels (up to 
seven, optional) 
User trailer labels ~p to eight, 
optional) • 

8. Tapemark after trailer label set. 

9. If the file is on a multi-file reel but 
is not the last file on the reel (EOF 
label) the next standard IBM file 
header label is written in this posi­
tion. If the file is on a single-file 
reel (EOF label) or is the last file on 
a multi-file reel, another tapemark is 
written in this position. If the file 
is a multi-reel file (EOV label) a 
tapemark is written in this position. 

Standard IBM Tape Label Processing 

Standard IBM Tape Label Processing is per­
formed by the label-processing routines of 
the Model 20 Tape and Disk Programming 
Systems. These routines use the informa­
tion supplied in the VOL and TPLAB s·ta te­
ments that was stored by the Job Control 
program at the end of main storage. Only 
one VOL and one TPLAB statement need be 
supplied for each logical file, regardless 
of the number of reels on which the file is 
recorded. 

While a program using the laCS is being 
loaded, the tape label data is moved to the 
label-processing routines, making the upper 
area of main storage available to the user. 
(The upper area of main storage may be 
overwritten when an inquiry program is 
initiated, therefore tape labels cannot be 
processed by an inquiry program.) 

Label processing routines normally con­
sist of two main parts: one to read, check, 
and write header labels, the other to read, 
check, and write trailer labels. 

The operations performed by the label­
processing routines are described below. 

Tape Input Files 

• If the reel is positioned at the load 
point, the standard IBM volume label is 
read from the first or only reel used 
for the file, and the volume serial 
number in this label is compared to the 
file serial number in the TPLAB 
statement. If the numbers are not iden­
tical, the program halts and displays an 
error code. In case of a multi-reel 
file, the volume labels of all further 

reels used for the file are bypassed. 
If the reel is not positioned at the 
load point, the volume label is not 
checked. 

• The standard IBM file header label is 
read from the first reel, and the con­
tents of the TPLAB statement are com­
pared to the corresponding fields in 
that label. If a multi-reel file is 
being processed, the standard IBM file 
header labels on the subsequent reels 
are also read and compared to the con­
tents of the TPLAB statement after the 
preceding reel has been processed. The 
volume sequence number read from the 
TPLAB statement is increased by one for 
each additional reel. 

• If a reel of tape contains more than one 
file (multi-file reel) , the label proc­
essing routines use the file sequence 
number to pOSition the file correctly. 
The file sequence numbers in the stand­
ard IBM file header labels are checked 
against the file sequence number in the 
TPLAB statement, and the corresponding 
files are bypassed until a match is 
found or the end of the tape is reached. 
If the tape is positioned beyond the 
desired file when the search is started, 
the program halts and displays an error 
code. 

• If user header labels are specified, 
they are read into main storage and thus 
made available for processing by the 
user's label routines. To provide the 
necessary linkage, an exit address must 
be supplied by the user. User header 
labels are read one at a time, until all 
have been processed. If no exit address 
is specified the labels are bypassed. 

• When a standard IBM file trailer label 
is read, the block count in this label 
is compared to a count accumulated by 
the laCS during program execution. 

• If user trailer labels are specified, 
they are treated in the same way as user 
header labels. 

Note: If an input tape contains standard 
labels but the user does not want these 
labels to be checked, the entry FlLABL=NSTD 
should be used in the corresponding file 
definition statement. This causes the 
standard label set to be bypassed by the 
label processing routines. 

Tape Output Files 

• If the reel is pOSitioned at the load 
point, the standard IBM volume label is 
read from the first or only reel used 
for the file, and the volume serial 
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number in this label is compared to the 
file serial number in the TPLAB state­
ment. If the numbers are not identical, 
the program halts and displays an error 
code. The volume labels of all fUrther 
reels used for the file are bypassed. 
If the reel is not positioned at the 
load point, the volume label is not 
checked. 

• If a standard IBM file header label is 
present on the tape onto which the out­
put file is to be written, this label is 
read, and its expiration date is com­
pared to the date in the communication 
region. If the expiration date has 
passed, the reel is backspaced to write 
the new standard IBM file header label. 
If the expiration date has not yet 
passed, the program halts and displays 
an error code. This check is performed 
for each reel of a multi-reel output 
file. If no file label is present 
(tapemark after volume label) the tape 
is considered expired. 

• The new standard IBM file header label 
is written with the information supplied 
i.n the TPL1\B statement. For a multi­
reel file, the volume sequence number is 
i.ncreased by one for each successive 
reel. The creation date of the output 
file is taken from the TPLAB statement 
before the label is written. If the 
output file is to be written on a multi­
file reel and is not the first file on 
the reel (i.e., if the output tape is 
not initially positioned at load point) , 
the label processing routines of the 
Ioes will search for an IBM trailer 
label by reading backward from the point 
at which. the tape is positioned. When 
the label is found, its file serial 
number and volume sequence number are 
compared to the corresponding 
information in the TPLAB statement. If 
the numbers are not equal, the program 
halts. If the numbers are equal, the 
file sequence number of the trailer 
label, increased by one, replaces the 
file sequence number read from the TPLAB 
statement. The IBM header label is then 
written immediately after the tapemark 
that follows the trailer label(s). Note 
that the label processing routines do 
not check whether the header labels 
destroy a file that started after the 
trailer label. The user must position 
the tape correctly before opening the 
output file. 

• If user header labels are specified, the 
user's label routine is entered to fur­
nish the labels as each file is opened. 
As many as eight user header labels can 
be written. 
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• If an end-of-reel condition is sensed 
before completion of the file, a stand­
ard EOV trailer label is written with 
the information supplied in the TPLAB 
statement and the block count accumulat­
ed during processing. 

• When the end of file is reached, a 
standard EOF label is written with the 
same information as indicated for the 
EOV label above. 

• If user trailer labels are specified, 
the user's label routine is entered each 
time an EOV or EOF trailer label has 
been written. As many as eight user 
trailer labels can be written. 

Note: Standard labels on a 7-track tape are 
written in the same density as the data on 
that tape (all information on a tape reel 
must be written in the same density). The 
standard labels are written with even pari-' 
ty in the translation mode. 

Nonstandard Tape Labels 

Tape labels not conforming to the standard 
label specifications ar~ considered non­
standard. Nonstandard tape labels must be 
followed by a tape mark. The Model 20 Tape 
and Disk Programming Systems do not read, 
check, or write nonstandard latels. Non­
standard tape labels are bypassed and proc­
essing begins at the first record following 
the tape mark. 

Unlabeled Tape Files 

Unlabeled tape files must conform to cer­
tain rules if they are to be processed by 
the Model 20 Tape and Disk Programming 
Systems. The first record may be a tape­
mark, the last record mU$t be a tapemark. 
The end of a volume must be indicated by 
two tapemarks. All other records are data 
records. 

If the first record of an unlabeled 
input tape file is not a tapemark, the 
record is assumed to be a data record. 

When an unlabeled output tape file is 
specified~ the label processing routines 
assume that the mounted output tape is 
unlabeled. No label checking is performed, 
and any labels present on the output tape 
are destroyed. Atapemark is written as 
the first record on the output file unless 
the entry TPMARK=NO is used in the 
appropriate file definition statement. 



Appendix C. Standard IBM Volume Label, Tape Dr Disk 

The volume label format for tape or disk is as follows: 

Field 

0-2 

2 3 

3 4-9 

4 10 

5 11-20 

6 21-30 

7 31-40 

8 41-50 

9 51 

10 52-53 

11 54-55 

12 56-58 

13 79 

Name and Length 

label identifier 
3 bytes, EBCDIC 

volume label number 
1 byte, EBCDIC 

volume serial number 
6 bytes, EBCDIC 

volume security 
1 byte, EBCDIC 

data file directory 
10 bytes 
discontinuous binary 

reserved - 10 bytes 

reserved - 10 bytes 

owner name and 
address code 
10 bytes 

volume protection -
1 byte 

address of last 
permanent label -
2 bytes 

number of permanent 
labels - 2 bytes 

reserved - 23 bytes 

length indicator -
1 byte 

Description 

must contain VOL to indicate that the label is a 
volume; label. 

indicates the relative position (in this case 1) 
of a volume label within a group of volume 
labels. 

a unique identification code which is assigned 
to a volume when it enters an installation. This 
code may also appear on the external surface of 
the volume for visual identification. It is 
normally a numeric field 000001 to 999999, howev­
er, any or all of the 6 bytes may be alphabetic. 

not supported by the Model 20 Disk 
programming System. 

for disk only. The first 5 bytes contain the 
starting address (cchhr) of the VTOC. 
The last 5 bytes are blank. For tape reels, this 
field is not used and should be recorded as 
blanks. 

reserved for manufacturers. 

reserved for American Standards Association. 

indicates a specific customer, installation 
and/or system to which the volume belongs. 
This field may bea standardized code, name, 
address, etc. 

hexadecimal OF prevents volume from being 
accessed by inquiry program 

disk address (hr) of last permanent label in 
label information area. 

total number of permanent labels in the label 
information area (hexadecimal notation) • 

reserved for future use. 

indicates whether the label information area 
(LIA) is one or two tracks in length. 

Note: All reserved fields should contain blanks to facilitate their use in the future. 
Any information appearing in these fields at the present time will be ignored by the 
Model 20 Disk Programming System. 
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Appendix D. Standard IBM Tape File Label 

The standard IBM tape file label format and contents are as follows: 

Field 

0-2 

2 3 

3 4-20 

4 21-26 

5 27-30 

6 31-34 

7 35-38 

8 39-40 

9 41-46 

10 47-52 

11 53 
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Name and Length 

label identifier 
3 bytes, EBCDIC 

file label number 
1 byte, EBCDIC 

file identifier 
17 bytes, EBCDIC 

file serial number 
6 bytes, EBCDIC 

volume seguence number 
4 bytes, EBCDIC 

file sequence number 
4 bytes, EBCDIC 

~eneration number 
4 bytes, EBCDIC 

version number of 
generation 
2 bytes, EBCDIC 

creation date 
6 bytes, EBCDIC 

expiration date 
6 bytes, EBCDIC 

file security 
1 byte, EBCDIC 

Description 

identifies the type of label 
HDR Header -- beginning of a data file 
EOF End of File -- end of a data file 
EOV End of Volume -- end of the physical reel 

indicates the relative position (in this case 1) 
of a file label within a group of file labels. 

uniquely ijentifies the entire file; may contain 
only printable characters. 

uniquely identifies a file/volume relationship. 
This field is identical to the Volume Serial 
Number in the volume label of the first or only 
volume of a multi-volume file or a multi-file 
set. This field will normally be numeric (000001 
to 999999) but may contain any six alphameric 
characters. 

indicates the order of a volume in a given file 
or multi-file set. The first must be numbered 
0001 and subsequent numbers must be in proper 
numeric sequence. 

assigns numeric sequence to a file within a 
multi-file set. The first must be numbered 0001. 

uniquely identifies the various editions of the 
file. May be from 0001 to 9999 in proper numeric 
sequence. 

indicates the version of a generation of a file. 

indicates the year and the day of the year 
that the file was created; 

position Code Meaning 
1 blank none 

2-3 00-99 year 
4-6 001-366 day of year 
(e.g., January 31, 1969 would be entered 

as 69031) 

indicates the year and the day of the year when 
the file may become a scratch tape. The format 
of this field is identical to that of Field 9. 
On a multi-file reel, processed sequentially, all 
files are considered to expire on the same day. 

not supported by the Model 20 Disk 
Programming System. 



12 54-59 

13 60-12 

14 73-79 

block count 
6' bytes, EBCDIC 

system code 
13 bytes 

reserved - 7 bytes 

indicates the number of data blocks written on 
the file from the last header label to the first 
trailer label exclusive of tape marks. Count 
does not include checkpoint records. This field 
is used in Trailer Labels. 

not supported by the Model 20 Disk 
Programming System. 

reserved for American Standards Association. 
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Appendix E. Standard Disk File Label, Format 1 

The ~ormat 1 disk file label is common to all data files on disk. 

Field 

0-43* 

Name and Length 

file identifier 
44 bytes, EBCDIC 

Description 

this field serves as identifier of the file. 
Each file must have a unique file identifier. 
Duplication of identification will cause retrie­
val errors. The Model 20 Disk Programming System 
compares the entire file identifier field against 
the identification given in the DLAB statement. 
The file identifier for the system disk pack 
(bytes 0-21 contain 'SYSTEM 360 MOD20 DPS and 
bytes 22-43 contain blanks) must never be used 
for other files. 

The following fields (2-33) comprise the DATA portion of the file label: 

Field 

2 44* 

3 45-50 

4 51-52 

5 53-55 

6 56-58 

7A 59 

7B 60 

7C 61 

8 62-74 

9 75-81 

10 82-83 

94 

Name and Length 

format identifier 
1 byte, EBCDIC 

file serial number 
6 bytes, EBCDIC 

volume seguence number 
2 bytes, binary 

creation date 
3 bytes 
discontinuous binary 

expiration date 
3 bytes 
discontinuous binary 

extent count 
1 byte, binary 

bytes used in last 
block of directory 
1 byte, binary 

reserved - 1 byte 

system code 
13 bytes 

reserved - 7 bytes 

file type 
2 bytes 

Description 

1 = Format 1 

uniquely identifies a file/volume relationship. 
It is identical to the Volume Serial Number of 
the first or only volume of a file. 

indicates the order of a volume relative to the 
first volume on which the data file resides. 

indicates the year and the day of the year the 
file was created. It is of the form ydd, where 
y signifies the year (0-99) and dd the day of the 
year (1-366). 

indicates the year and the day of the year the 
file may be deleted. The form of this field 
is identical to that of Field 5. 

contains a count of the number of extents 
for this file on this volume. 

not supported by the Model 20 Disk 
Programming System. 

reserved for future use. 

uniquely identifies the programming system. 
The character codes that can be used in this 
field are limited to 0-9, A-Z, or blanks. This 
field is optional for Model 20 DPS. 

this field is reserved for future use. 

the contents of ~his field uniquely identify the 
type of data file: 
Hex 4000 Sequential organization 
Hex 2000 = Direct-access organization 
Hex 8000 = Indexed-sequential organization 
The second and fourth half-bytes of this field 
contain codes used for file protection. 



111 * * 84 

12 85 

13 86-87 

14 88-89 

15 90 

16 91-92 

17 93 

18 94-97 

19 98-102 

20 103-104 

21 105 

record format 
1 byte 

option codes 
1 byte 

block length 
2 bytes, binary 

record length 
2 bytes, binary 

key length 
1 byte, binary 

key location 
2 bytes, binary 

data set indicators 
1 byte 

secondary allocation 
4 bytes, binary 

last record I20inter 
5 bytes 
discontinuous binary 

reserved - 2 bytes 

extent tYI2e indicator 
1 byte 

the contents of this field indicates the type of 
records contained in the file: 

Bit 
Position Contents Meaning 

o and 1 01 
10 
11 

2 0 
1 

3 0 
1 

4 0 
1 

5 and 6 01 
10 
00 

7 0 
1 

variable length records 
fixed length records 
undefined format 
no track overflow 
file is organized using track 
overflow (Operating System/360 
only) 
unblocked records 
blocked records 
no truncated records 
truncated records in file 
control character ASA code 
control character machine code 
control character not stated 
records have no keys 
records are written with keys. 

bits within this field are used to indicate 
various options used in building the file. 

Bit 
-0-- If on, indicates data file was created using 

Write Validity Check. 
1-7 unused. 

indicates the block length for fixed-length 
records. 

indicates the record length for fixed-length 
records. 

indicates the length of the key portion of the 
data records in the file. 

indicates the high-order position of the key 
portion. 

not supported by the lVlodel 20 Disk 
Programming System. 

not supported by the Model 20 Disk 
Progran~ing System. 

not supported by the Model 20 Disk 
Programming System. 

reserved for future use. 

indicates the type of extent with which the 
following fields are associated: 

Hex Code 
00 next three fields do not indicate any extent. 
01 prime area (indexed sequential) or consecutive 

area, etc. (i.e., the extent containing the 
user's data records.) 

02 overflow area of an indexed sequential file 
04 cylinder index or master index area of an 

indexed sequential file 
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22 106 

23 107-110 

24 111-114 

25-28 115-124 

29-32 125-134 

~xtent sequence number 
" byte, bi nary 

lower limit 
II bytes 
discontinuous binary 

~pper limit 
LI bytes 
discontinuous binary 

additional extent 
-:10 bytes 

additional extent 
-::10 bytes 

indicates the extent sequence in a multi-extent 
file. 

tte cylinder and the track address specifying the 
starting point (lower limit) of this extent 
compone~t. This field has the format cchh. 

the cylinder and the track address sfecifying 
the ending point ~pper limit) of this extent 
component. This field has the format cchh. 

these fields have the same format as the fields 
21-24 above. 

these fields have the sa~e format as fields 
21-24 above. 

*The end of the active VTOC is indicated by a label that contairls /* and blank in thE: 
f~rst three bytes and a binary zero in byte 44. 

**These fields are not supported by the Model 20 Disk Programming System. 
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Appendix F. Standard Disk File Label, Format 2 

The Format 2 disk file label is used only with indexed sequential data files. It is 
preceded either by a Format 1 label or by a Format 3 label. 

K1 o 

K2* 1-7 

8-12 

K4* 13-19 

K5* 20-24 

K6 25-43 

D1 44 

D2 45 

D3* 46 

D4 47-49 

D5 50-51 

D6 52 

D7* 53 

D8 54 

Name and Length 

key identification 
1 hyte 

address of 2nd level 
master index 
7 bytes 
discontinuous binary 

last 2nd level master 
index entry address 
5 bytes 
discontinuous binary 

address of 3rd level 
master index 
7 bytes 
discontinuous binary 

last 3rd level master 
index entry address 
5 bytes 
discontinuous binary 

reserved - 19 bytes 

format identifier 
1 byte, EBCDIC 

number of index levels 
1 byte, binary 

high level index 
development indicato~ 
1 byte, binary 

first data record 
in cylinder 
3 bytes 
discontinuous binary 

last data track 
in cylinder 
2 bytes, binary 

number of tracks for 
cylinder overflow 
1 byte binary 

highest "r" on 
high-level index track 
1 byte, binary 

highest "r" on 
prime track 
1 byte, binary 

Description 

this byte contains the Hex Code 02 in order to 
avoid conflict with file name. 

this field contains the address of the first 
track of the second level of the master index, 
in the form mbbcchh. 

this field contains the address of the last 
index entry in the second level of the master 
index, in the forIn cchhr. 

this field contains the address of the first 
track of the third level of the master index, 
in the form mbbcchh. 

this field contains the address of the last 
entry in the third level of the master index, 
in the form cchhr. 

reserved for future use. 

2 = Format 2 

the contents of this field indicate how many 
levels of index are present with an indexed 
sequential file. 

this field contains the number of tracks 
determining development of master index. 

this field contains the address of the first 
data record on each cylinder in the form hhr. 

this field contains the address of the last 
data track on each cylinder, in the form hh. 

this field contains the number of tracks in 
cylinder overflow area. 

this field contains the highest possible r on 
track containing high-level index entries. 

this field contains the highest possible r on 
prime data tracks for form F records. 
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D9 55 

. D10* 56 

D 11 57-58 

D12 59-60 

D13* 61-63 

D14* 64-65 

b15* 66 

D16 67-70 

D17* 71 

D18 72-78 

D19* 79-85 

D20* 86-92 

D21 93-100 

D22 101-105 

D23 106-110 

98 

highest "r" on 
cverflow track 
1 byte, binary 

this field contains the highest possible r on 
overflow data tracks for form F records. 

"r" of last data record this field contains the r of the last data 
on shared track record on a shared track. 
1 byte, binary 

~pare - 2 bytes 

tag deletion count 
2. bytes, binary 

reserved for future use. 

this field contains the number of records that 
have been tagged for deletion. 

non-first overflow this field contains a coun~ of the number of 
reference count (RORG3L random references to a non-first overflow record. 
3 bytes, packed decimal 

number of bytes for 
highest level index 
2 bytes, binary 

number of tracks for 
bighest-level index 
1 byte, packed decimal 

prime record coun~ 
Ll bytes, binary 

status indicator 
;\ byte 

9ddress of cylinde~ 
index 
-:'7 bytes 
discontinuous binary 

the contents of this field indicate how many 
bytes are needed to hold the highest-level index 
in main storage. 

this field contains a count of the number 0: 
tracks occupied by the highest-level index. 

this field contains a count of the number of 
records in the prime data area. 

the eight bits of this byte are used for the 
following indications: 

bit description 
-0-- last block full 
1 last track full 
2-7 must remain off 

this field contains the address of the first 
track of the cylinder index, in the form 
mbbcchh. 

9ddress of lowest-level this field contains the address of the first 
master index track of the lowest-level index of the high 
~ bytes level indexes, in the form mbbcchh. 
discontinuous binary 

9ddress of highest~ 
level index 
-;7 bytes 
discontinuous binary 

Jast prime data 
:record address 
8· bytes 
discontinuous binary 

~ast track index entry 
address 
~5 bytes 
discontinuous binary 

Jast cylinder index 
~2ntry address 
'j bytes 
discontinuous binary 

this field contains the address of the first 
track of the highest-level master index, in the 
form mbbcchh. 

this field contains the address of the last data 
record in the prime data area, in the form 
mbbcchhr. 

this field contains the address of the last 
normal entry in the track index on the last 
cylinder in the form cchhr. 

this field contains the address of the last index 
entry in the cylinder index in the form cchhr. 



D24* 111-115 

D25 116-123 

D26* 124-125 

D27 126-127 

D28 128-129 

D29* 130-131 

D30 132-134 

last master index 
entry address 
5 bytes 
discontinuous binary 

this field contains the address of the last index 
entry in the master index in the form cchhr. 

last independent this field contains the address of the last 
overflow record address record written in the current independent 
8 bytes overflow area, in the form mbbcchhr. 
discontinuous binary 

bytes remaining on 
overflow track 
2 bytes, binary 

this :!:ield contains the number of bytes remaining 
on current independent overflow track. 

number of independeni: this field contains the number of tracks 
overflow tracks (RORG2L remaining in independent overflow area. 
2 bytes, binary 

overflow record count 
2 bytes, binary 

this field contains a count of the number of 
records in the overflow area. 

cylinder overflow area this field contains the number of full cylinder 
count (RORG 1) overf low areas. 
2 bytes, binary 

reserved - 3 bytes this field is reserved for future use. 

* These fields are not supported by i:he Hodel 20 Disk Programming System. 
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Appendix G. Standard Disk File Label, Format 3 

The Format 3 disk file label is used to describe extra extent segments on thE volume if 
these cannot be described in the Format 1 (and Format 2 if it exists) file label. This 
file label is preceded by a Format 1 or another Format 3 file label. 

Field Bytes 

0-3 

2-17 4-43 

18 44 

19-51 15-124 

52 125-134 

100 

Name and Length 

key identification 
4 bytes 

extents 
40 bytes 

format identifier 
1 byte, EBCDIC 

additional extents 
80 bytes 

reserved 
10 bytes 

Description 

each byte of this field contains the HEX Code 
03 in order to avoid conflict with a data 
file name. 

four groups of fields identical in format to 
fields 21-24 in the Format 1 label. 

3 = Format 3 

eight groups of fields identical in format to 
fields 21-24 in the Format 1 label. 

reserved for future use. 



Appendix H. Standard Disk File Label, Format 4. 

The Format 4 disk file label is used to describe the Volume Table of Contents and is 
always the first file label in the VTOC. There must be one and only one of these Format 
4 file labels per volume. 

Field 

0-43 

2 44 

3 45-49 

4 50-51 

5 52-55 

6 56-57 

7 58 

59 

8E 60-61 

9A 62-63 

9B 64-70 

9C 71 

9D 72-104 

10- 13 105- 11 4 

14 115-124 

15 125-134 

Name and Length 

key field 
44 bytes 

format identifier 
1 byte, EBCDIC 

last active format 
5 bytes 
discontinuous binary 

available file label 
records 

Description 

each byte of this field contains the Hex Code 
04 in order to provide a unique key. 

4 Format 4 

Not supported by the Model 20 Disk 
Programming System. 

Not supported by the Model 20 Disk 
Programming System. 

2 bytes, binary 
highest alternate track contains the address (in the form cchh) of the 
4 bytes 
discontinuous binary 

number of alternate 
tracks 
2 bytes, binary 

VTOC indicators 
1 byte 

extent count. 
1 byte 

reserved - 2 byte& 

last cylinder 
initialized 
2 bytes 

reserved 
5 bytes 

ERASE option 
1 byte 

reserved 
35 bytes 

VTOC extent 
10 bytes 

LIA extent 
10 bytes 

reserved - 10 bytes 

next available track of a block of tracks set 
aside as alternates for bad tracks. 

contains the number of alternate tracks 
available. 

Not supported by the Model 20 Disk 
Programming System. 

contains a count of the number of extents in 
the Format 4 label. 

reserved for future use. 

contains the binary equivalent 
of the decimal values 102 or 202, as 
appropriate. 

reserved for future use. 

Bit 4, if on, indicates ERASE option 
used; when not on indicates ERASE 
option not used. 

reserved for future use. 

these fields describe the extent of the VTOC, 
and are identical in format to fields 21-24 of 
the Format 1 file label. Extent type is 01 
(prime data area) • 

these fields describe the extent of the label 
information area ~I~, and are identical in 
format with fields 21-24 of the Format 1 file 
label. Extent type is 01. 

to be left blank. 
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Appendix I. Model 20 DPS Program and Phase Names 

The table in Figure 42 lists the phase names of the Model 20 DPS programs. The names 
given must not be used as phase na~es for user programs. 

r----------------------------------------------------------------------------------------, 
IPHASE NAME I 
~---------------------------------------------------------------------------------------~ 
\$$$$$A, $$$CMA \ 
~---------------------------------------------------------------------------------------~ 
\ \ 

\ \ 
IAORGZ, AORGZ1, ASSEIvlB, ASSEHC, ASSEMD, ASSEME, ASSEMF, ASSEMG, ASSEMH, ASSEMl, ASSEMJ, I 
I ASSEMK, ASSEML, 1\SSEMt1, ASSEMN, ASSEMO, ASSEMP, ASSEMQ, ASSEMR, ASSEMS, ASSEMT, ASSEI-'JU, \ 
I ASSEMV, ASSEMW, l\TASGN I 
~---------------------------------------------------------------------------------------~ 
l I 
\BACKUP, BACKUR, BACKUS, BACKUT, BACKUU, BACKU1, BACKU2, BACKU3, BACKU4, BACKUS, BACKU6 I 
~-----------------.----------------------------------------------------------------------~ 
I I 
ICARDSK, CARD01, CARD02, CARD03, CARTAP, CART01, CART02, CART03, CART04, CARTOS, CLRDSK,\ 
ICMAINT, CMAlN1, CMAlN2, CMAlN3, Cl'vlAlN4, COPSYS, CSERV, CSERV1, CSERV2, CSERV3, CSERV4 I 
~---------------------------------------------------------------------------------------~ 
\ I 
IDDUMP, DSERV, DSKCAR, DSKC01, DSKC02, DSKDSK, DSKD01, DSKD02, DSKD03, DSKPRT, DSKP01, I 
\DSKP02, DSKTAP, DSKT01, DSKT02, DSKT03 I 
~---------------------------------------------------------------------------------------~ 
I I 
IlAE, lNlTTP, lNTDSK I 
r-----------------·----------------------------------------------------------------------~ 
\ \ 
ILDSYS, LNKEDT, LNKED2, LNKED3, LNKED4, LNKEDS I 
~--------------------------------~------------------------------------------------------~ 
\ I 
I IvlMAlNA, Mr1AlNB, MMAlNC, MMAlNT, MMAlN1, MMAlN2, MMAlN3, NMAlN4, MMAlNS, MMAlN6, MMAlN7,1 
Il'1MAlN8, MMAIN9, MSERV, MSERV1, MSERV2, MSERV3, MSERV4, MSERVS I 
~---------------------------------------------------------------------------------------~ 
I I 
IPL1, PSERV, PUNCH I 
~---------------------------------------------------------------------------------------~ 
I \ 
I RESTOR, RPG, RPG#AD, RPG#AE, RPG#AP, RPG#AG, RPG#AK, RPG#AM, RPG#AZ, RPG#BA, RPG#BD, I 
IRPG#BG, RPG#BK, RPG#CA, RPG#CC, RPG#CD, RPG#CE, RPG#CF, RPG#CI, RPG#CM, RPG#CN, RPG#CP,I 
IRPG#CR, RPG#CS, RPG#CT, RPG#CU, RPG#CX, RPG#DB, RPG#DC, RPG#DE, RPG#DG, RPG#DI, RPG#DS, I 
IRPG#EB, RPG#EE, RPG#EH, RPG#EL, RPG#EP, RPG#ES, RPG#EW, RPG#EY, RPG#FB, RPG#FE, RPG#FH, I 
IRPG#FL, RPG#FP, RPG#FS, RPG#FW, RPG#FY, RPG#GB, RPG#GE, RPG#GR, RPG#HF, RPG#HG, RPG#HP, \ 
IRPG#HR, RPG#IB, RPG#IC, RPG#IF, RPG#lG, RPG#IH, RPG#lI, RPG#IK, RPG#lL, RPG#lN, RPG#IO,\ 
IRPG#lP, RPG#lR, RPG#lU, RPG#IW, RPG#KF, RPG#KK, RPG#KP, RPG#KU, RPG#LB, RPG#LF, RPG#LK,\ 
IRPG#LP, RPG#LU, RPG#ME, RPG#Ml, RPG#MO, RPG#NA, RPG#WB, RPG#WC, RPG#WD, RPG#WE, RPG#WF,I 
IRPG#WG, RPG#WH, RPG#Wl, RPG#WK, RPG#WL, RPG#WM, RPG#WN, RPG#ZA, RPG#ZB \ 
~----------------------------------------------------------------------------------------~ 
I I 
ISORT, SORT02, SORT04, SORT06, SORT08, SORT10, SORT12, SORT14, SORT16, SORT18, SORT20, \ 
ISORT22, SORT24, SORT26, SORT28, SORT30, SORT32, SORT34, SORT36, SORT38, SORT40, SORT42,\ 
ISORT44, SYSEND~ SYSEOJ \ 
r----------------·-----------------------------------------------------------------------~ 
I I 
\TAPCAR, TAPC01, TAPC02, TAPC03, TAPC04, TAPCOS, TAPDSK, TAPD01, TAPD02, TAPD03, TAPD04, I 
ITAPDOS, TAPPRT, TAPP01, TAPP02, TAPP03, TAPP04, TAPPOS, TAPP06, TAPSRT, TAPS01, TAPS02,1 
ITAPS03, TAPS04, 'rAPSOS, TAPS06, TAPS07, TAPS08, TAPS09, TAPS10, TAPS11, TAPS12, TAPS13, I 
ITAPTAP, TAPT01, TAPT02, TAPT03, TAPT04, TAPTOS I l ________________ . _______________________________________________________________________ J 

Figure 42. Model 20 DPS Program Names 
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Appendix 1. Methods of Using the Disk Programming System 

Assembler RPG 

II JOB ASSEMB, program 
II EXEC 

TEMPORARY 
CATALOGING IN THE 
CORE-IMAGE LIBRARY 

execution of 
program 

II JOB ASSEMB 
II EXEC 

II JOB RPG 
II EXEC 

I 

rr multiphase progral: 

II JOB LNKEDT II JOB LNKEDT 
II EXEC II EXFC R 

II JOB program 
II EXEC LOADER,R 

~ 
I I JOB CMAINT 
II EXEC R 

I 

card-tf'$ident: 
I I JOB program 
II FXEC 

disk-resident: 
I I Jail program 
I I EXEC LOADER 

cord-resident: 
I I JOB program 
II EXEC 

disk-resident: 
I I JOB program 
I I EXEC LOADER 

CATALOGING IN THE CORE-IMAGE LIBRARY 

! 
I I JOB CMAINT 
II EXEC 

I 

~ 
II JOB CMAINT 
II EXEC 

I I JOB program 
II EXEC 

I I JOB program 
II EXEC LOADER,R 

I I JOB CMAINT 
II EXEC R 

II JOB RPG, program 
II EXEC 

TEMPORARY 
CATALOGING IN THE 
CORE-IMAGE LIBRARY 

execution of 
program 
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