



































































































































































































































tions in the same order as they are stored Figure 39 shows an example of job con-

on tape.

Always request JOB

trol and program control statements that
reqguest all three functions, using the
PUNCH last, because backup tape as input.

it causes the backup tape to be rewound and

unloaded.

(// END

(// PUNCH STOCK

{// EXEC
(/ %sseN SYSOPT, X' 200

restore
card-image _WJOB PUNCH
file
{// END
(// EXEC
restore backup (// JOB RESTOR
file to disk
(// END

(vou 888888 MILLER & CO

77 0IN TPL, CYLNDR = (202),
VERIFY = (1), ERASE

/// EXEC

// ASSGN SYSCPT, X’801/,D3
/// DATE 69301

output disk
pack has > t// JOB INTDSK

not yet been

initialized /// LOG

/Eoorstrap Card

load
bootstrap ———
card

® 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
Programming 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:
e Disk IPL, Part 2.

e Disk-resident standard Monitor.

e Core-image library containing the IBM
programs listed in Figure 40.

» Macro library containing Monitor genera-
IOCS macro defi-

tion macro definitions,
nitions, and Monitor macro definitions.

e Sample programs in absolute card format.

|Library Allocation Organization |AORGZ |

4
|Alternate-Track Assignment Utility|ATASGN]|

T 1
I |Backup and Restore | BACKUP |
|Card-to-Disk Utility | CARDSK |
——————————————————————————————————— ——
|DPS Card-to-Tape Utility | CARTAP |

e pommme i

|Clear Disk Utility | CLRDSK |
| Icopy syseem piex I corsts]
eore-Tmage maimtemmmoe T iGunIn
ore-Image Sezwiee T [
| ot owe T [
irectory Service [—
isk-to-cazd Deiiity b oskonn]
o iokto-pisk viiiiey T TTTTTTioskber|
oton-to-rrinter Utility up—
ior—to-Tepe Deility T —
I ps Initinlize Tape veitity em—,
b nItialize Disk veiliey T Tzaasg;.

®Figure 40. IBM Programs in the Core Image
Library of the Distribution

Package, Part 1 of 2

rogram T Toame ]
bon comtel T Yoro|
b oD closing nomtimes T Tersmol
inkage saicon T e,
Toad System Disk tipsvs |
more waimtenanes T -
{incro Service R bRy |
e
e hyeical ana Logioml mmic [—
|Tables Service ] |
R —— fomme 1
|Report Program Generator | RPG

sy R jesay
I P5 Tape-to-caza Utitiey —
ape—to-Dish Ueillty ——
58 Tape—to-prinier viiliy | TinpRr)
o5 Tape Serismerge T p—
[P ape-ro-tape Urilicy | |memap|

g S Uy N A |

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, ‘and 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-
trol of this card-resident system.

Methods of System Operation

The card-resident system offers advanta-
ges especilally 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/0 device for
execution.

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. (For 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
undexr 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
4y 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 tracks 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
which a program is first assembled and then
executed immediately in the same job.

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 Adapter
(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 Contrcl). 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 analyzés 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
Monitor.

Core-Image Maintenance Program (CMAINT) .

A DPS Service program. Updates the core-
image library and directory. Is used to

add and/or delete phases.

Core-Image Sexrvice 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 Monitor program, and the Job Con-
trol program.,

DPS Service ProgramsS. A collective term
used to refer to the Library Management
programs, the PSERV program, the Linkage
Editor program, the AORGZ program, the Lcad
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. Inguiry 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 Monitor) are
rolled out on the system disk pack; then
the inquiry program is loaded and
processed; after execution is completeqd,
the o0ld status i1s restored and execution of
the mainline program resumes. Inguiry
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 programs.
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/0 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/0 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 of the card-resident or the disk-
resident system.

Logical Unit Block
Logical Unit Table.

(LUB) . An entry in the

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/0 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
acddresses, 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 identifies 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/0 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 contxol
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 Service
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/0 Routines. A set
of routines that is contained in the Moni-
tor program and performs tape and disk I/0
operations for the Monitor and problem
programs.

Physical Unit Block
Physical Unit Table.

(PUB) . An entry in the

Physical Unit Table. & 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
antries are inserted into the logical unit
table by means of ASSGN contrcl statements.

Relocatable Area. An area on the system
disk pack to temporarily 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.

Subphase. A separately executable routine
within a phase of a problem program. It
may be overlaid aftexr 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/0 device {(e.g., SYSRES,
SYSIPT, SYS005). This address is related
to a physical device address by means of
the logical unit table.

System Directory. A table on the system

disk pack listing the addresses and sizes
of the core-image library and directory,
the macro library and directory and the
relocatable area.

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 I1/0 errors.

Tape Error Statistics Routine (TES). A
routine to analyze the interrurts and mag-
netic tape 1/0 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
bits (switches) may be set by means of the
UPSI control statement and tested in user's
programs.

Variable-Job System. A variable-job system
rmust 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 accommodate 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 maghetic 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 (VIOC). A number
of records on a disk pack, composed of disk
file labels, specifying the extents of, and
identifying all files on the pack.

VIOC 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 Lahel

The standard IBM volume label identifies
and protects the entire volume (pack). 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 numbexr 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 fielda 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 Q).

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 Programming Sys-—

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 VTIOC 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

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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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-xrecord specifi-

cations. It also provides the addresses of
three separate disk areas (extents) for the
file. If the file i1s 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 any one pack, this format
is used to specify the addresses of the
additional 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 VIOC. 1In
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 U4 label is described in
Appendix H.

Disk Lahel Pracessing

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 XTENT)
that was stored by 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
sequential 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-
tion for ingquiry 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 used 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 assigned 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

e 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 sStatement.

The extent definitions in the Format 1
and Format 3 labels are 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 Field 10 of the format-1 label to
determine whether the file is protected.

Disk OQutput Files

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

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,
overwriting 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 file.

Each tape file, in turn, is identified and
protected by at least two file labels: a
header file label and a trailer file label.

The standard set of tape labels consists
of:

e one standard IBM volume label per reel

e 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

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

e 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 IBM 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.

Appendix B. Tape Labeling Conventions

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., IOCS, Util-
ity programs, Sort/Merge) .

ADDITIONAL VOLUME LABELS

The standard IBM 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
Tape) 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
tions 1-4) is:

(character posi-

e HDR1 for a header label (preceding the
data file),
e EOF1 for an end-of-file trailer label

(following a data file),
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e 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 LABELS

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

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
optional)

(up to seven,

3. Header label set:
Standard IBM file header label
(required)
Additional file header labels
seven, optional)
User header labels
optional) .

(up to

(up to eight,

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.

Load
Point )
Standard Standard File A Standard Standard File B Standard
IBM Volume | IBM Header IBM Trailer IBM Header IBM Trailer
Label Label for Label for Label for Label for
File A File A File B File B
™ ™ ™ ™ ™ TM|TM
Load
Point
Standard Standard Additional File A Standard Additional
IBM Volume | 1BM Header | and/or User IBM Trailer | and/or User
Label Label for Header Label for Trailer
File A Labels for File A Labels for
File A File A
™ ™ TM|TM
T™ =Tape Mark
Figure 41. Tape Organization with Standard Labels
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7. Trailer label set:
Standard IBM file trailer label
(required at end of file and end of
volume)
Additional file trailer labels
seven, optional)
User trailler labels
optional) .

(up to

(up to eight,

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 Lahel 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 state-
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 IOCS 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

e TIf 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.

e 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.

e 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.

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

. f 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 FILABL=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

e 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 tc¢ 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
in the TPLAB statement. For a multi-
reel file, the volume sequence number is
increased 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
IOCS 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). DMNote
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.

¢ If an end-of-reel condition is sensed
before completion of the file, a stand-
ard EOV trailer label i1s written with
the information supplied in the TPLAB
statement and the block count accumulat-
ed during processing.

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

e If user traller 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 Lahels

Tape labels not conforming to the standard
label specifications are considered non-
standard. Nonstandard tape lakels must be
followed by a tape mark. The Model 20 Tape
and Disk Programming Systems do not read,
check, or write nonstandard lakels. 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 must 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. A tapemark 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 or Disk

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

Field Bytes Name and Length
1 0-2 label identifier
3 bytes, EBCDIC
2 3 volume label number
1 byte, EBCDIC
3 4-9 volume serial number
6 bytes, EBCDIC
4 10 volume security
1 byte, EBCDIC
5 11-20 data file directory
10 bytes
discontinuous binary
6 21-30 reserved - 10 bytes
7 31-40 reserved - 10 bytes
8 41-50 owner name and
address code
10 bytes
9 51 volume protection -
1 byte
10 52-53 address of last
permanent label -
2 bytes
11 54-55 number of permanent
labels - 2 bytes
12 56-58 reserved - 23 bytes
13 79 length indicator -
1 byte
Note:

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 9299999, 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 be a 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.

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 Bytes Name and Length

1 0-2 label identifier
3 bytes, EBCDIC

2 3 file label number
1 byte, EBCDIC

3 4-20 file identifier
17 bytes, EBCDIC

4 21-26 file serial number
6 bytes, EBCDIC

5 27-30 volume Seguence number
4 bytes, EBCDIC

6 31-34 file sequence number
4 bytes, EBCDIC

7 35-38 generation number
4 bytes, EBCDIC

8 39-40 version number of
generation
2 bytes, EBCDIC

9 41-46 creation date
6 bytes, EBCDIC

10 47-52 expiration date
6 bytes, EBCDIC

11 53 file security

92

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 identifies 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

seqguence.

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
L-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 block count indicates the number of data blocks written on
6 bytes, EBCDIC the file from the last header label to the first
i trailer label exclusive of tape marks. Count
does not include checkpoint records. This field
is used in Trailer Labels.

13 60-72 system code not supported by the Model 20 Disk
13 bytes Programming System.
14 73-79 reserved - 7 bytes reserved for American Standards Association.
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Appendix E. Standard Disk File Label, Format 1

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

Field

Bytes

Name and Length

The following fields

1

0-43%*

file identifier
44 bytes, EBCDIC

(2-33)

Field Bytes Name and Length
2 L format identifier
1 byte, EBCDIC
3 45-50 file serial number
6 bytes, EBCDIC
1) 51-52 volume sequence number
2 bytes, binary
5 53-55 creation date
3 bytes
discontinuous binary
6 56-58 expiration date
3 bytes
discontinuous binary
7A 59 extent count
1 byte, binary
7B 60 bytes used in last
block of directory
1 byte, binary
e 61 reserved - 1 byte
8 62-74 system_code
13 bytes
9 75-81 reserved - 7 bytes
10 82-83 file type
2 bytes

94

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.

comprise the DATA portion of the file label:

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 this 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.



|11**

12

13
14
15
16
17
18
19

20

21

84

85
86-87
88-89

90
91-92

93
94-97

98-102
103-104
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 pointer
5 bytes
discontinuous binary

reserved - 2 bytes

extent type indicatoxr

1 byte

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

Bit
Position Contents Meaning

0 and 1 01 variable length records

10 fixed length records
11 undefined format
2 0 no track overflow
1 file is organized using track
overflow (Operating System/360
only)
3 0 unblocked records
1 blocked records
4 0 no truncated records
1 truncated records in file
5 and 6 01 control character ASA code
10 control character machine code
00 control character not stated
7 0 records have no keys

1 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 lModel 20 Disk
Programming System.

not supported by the Model 20 Disk
Programming 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 assoclated:

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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25

29

22 106

23 107-110
24 111-114

-28 115-124

-32 125-134

extent sequence number

1 byte, binary

lower limit
Il bytes
discontinuous binary

upper limit
4 bytes
discontinuous binary

additional extent
10 bytes

additional extent
10 bytes

indicates the extent sequence in a multi-extent
file.

the cylinder and the track address specifying the
starting point (lower limit) of this extent
component. This f£ield has the format cchh.

the cylinder and the track address sgecifying
the ending point ({(upper 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 same format as fields
21-24 above.

*The end of the active VTOC is indicated by a label that contains /* and blank in the
first three bytes and a binary zero in byte 44.

I **These fields are not supported by the Model 20 Disk Programming System.
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The Format 2 disk file label is used only with indexed sequential data files.

Appendix F. Standard Disk File Label, Format 2

It is

preceded either by a Format 1 label or by a Format 3 label.

Field

Bytes

Name and Length

K1

K2%*

K3x*

R *

K5%*

K6

D1

D2

D3*

Du

D5

D6

D7%*

D8

0

13-19

20-24

25-43

4y

45

46

47-49

50-51

52

53

54

key identification
1 byte

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
naster index

7 bytes
discontinuous binary

last 3rd level master
index entry address

S bytes

discontinuous binary

reserved - 19 bytes

format identifier
1 byte, EBCDIC

number of index levels
1 byte, binary

high level index
development indicatoxr
1 byte, binary

first data record

in cylinder

3 bytes
discontinuous binary

last data track

in cylinder
2 bytes, binary

numbexr 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 forw 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.

resexrved 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 highest "r" on this field contains the highest possible r on
cverflow track overflow data tracks for form F records.
1 byte, binary

© D10* 56 "r" of last data record this field contains the r of the last data

cn shared track record on a shared track.
1 byte, binary

D11 57-58 spare - 2 bytes reserved for future use.

D12 59~60 tag deletion count this field contains the number of records that
2 bytes, binary have been tagged for deletion.

D13%* 61-63 non-first overflow this field contains a count of the number of

reference count (RORG3) random references to a non-first overflow record.
3 bytes, packed decimal

D14* 6L-65 number of bytes for the contents of this field indicate how many
highest level index bytes are needed to hold the highest-level index
2 bytes, binary in main storage.

D15%* 66 number of tracks for this field contains a count of the number of
highest-level index tracks occupied by the highest-level index.
1 byte, packed decimal

D16 67-70 prime record count this field contains a count of the number of
4 bytes, binary records in the prime data area.

D17%* 71 status indicator the eight bits of this byte are used for the
1 byte following indications:

bit description

0 last block full
1 last track full
2=-1 must remain off
D18 72-78 address of cylinder this field contains the address of the first
index track of the cylinder index, in the form
7 bytes mbbcchh.

discontinuous binary

D19* 79-85 address of lowest-level this field contains the address of the first
master index track of the lowest-level index of the high
7 bytes level indexes, in the form mbbcchh.
discontinuous binary

D20#* 86-92 address of highest- this field contains the address of the first
level index track of the highest-level master index, in the
7 bytes form mbbcchh.
discontinuous binary

D21 93-100 last prime data this field contains the address of the last data
record address record in the prime data area, in the form
3 bytes mbbcchhr.

discontinuous binary

D22 101-105 Last track index entry this field contains the address of the last
address normal entry in the track index on the last
5 bytes cylinder in the form cchhr.
discontinuous binary

D23 106-110 last cylinder index this field contains the address of the last index
entry address entry in the cylinder index in the form cchhr.
5 bytes

discontinuous binary
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D24* 111-115

b25 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

last independent

overflow record address

8 bytes

discontinuous binary

bytes remaining on

overflow track

2 bytes, binary

number of independent

overflow tracks (RORG2)

2 pbytes, binary

overflow record count

2 bytes, binary

cylinder overflow area

count (RORG1)

2 bytes, binary

reserved -

3 bytes

this field contains the address of the last index

entry in the master index in the form cchhr.

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

this field contains the number of bytes remaining

on current independent overflow track.

this field contains the number of tracks
remaining in independent overflow area.

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

this field contains the number of full cylinder
overflow areas.

this field is reserved for future use.

* These fields are not supported. by the rModel 20 Disk Programming System.

Appendix F
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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

Name and Length

1 0-3

18 4y

19-51 15-124

52 125-134

100

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 icdentical 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.



The Format 4 disk file label is used to
always the first file label in the VTOC.
4 file labels per volume.

Field

Bytes Name and Length

1 0-43 key field

44 bytes

ug format identifier

1 byte, EBCDIC

last active format 1
5 bytes
discontinuous binary

45-49

50-51 available file label
records :
2 bytes, binary

highest alternate track
4 bytes

discontinuous binary

52-55

56-57 number of alternate
tracks

2 bytes,

binary

58 VTOC indicators

1 byte

8A extent count

1 byte
8B

60-61 reserved - 2 bytes

9IA 62-63 last cylinder
initialized

2 bytes

9B 64-70 resexrved

5 bytes

9C 71

ERASE option
1 byte

9D 72=-104 reserved

35 bytes

10-13 105-114 VTOC extent

10 bytes
14 115-124 LIA extent
10 bytes
15 125-134 reserved - 10 bytes

Appendix H. Standard Disk File Label, Format 4.

describe the Volume Table of Contents and is
There must be one and only one of these Format

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.

contains the address (in the form cchh) of the
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,
in

contains a count of the number of extents

the Format U4 label.
reserved for future use.
contains the binary eqguivalent

of the decimal values 102 or 202,
appropriate.

as

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 (LIA), 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 names for user programs.

e 1
|PHASE NAME |

s
[$$$$3A, $$$CMA |

|ASSEMK, ASSEML, ASSEMM, ASSEMN, ASSEMO, ASSEMP, ASSEMQ, ASSEMR, ASSEMS, ASSEMT, ASSEMU,

|
|AORGZ, AORGZ1, ASSEMB, ASSEMC, ASSEMD, ASSEME, ASSEMF, ASSEMG, ASSEMH, ASSEMI, ASSEMJ, |
I
|ASSEMV, ASSEMW, ATASGN I

|
|BACKUP, BACKUR, BACKUS, BACKUT, BACKUU, BACKU1, BACKU2, BACKU3, BACKU4, BACXU5, BACKU6 |

|
|CARDSK, CARDO1, CARDOZ2, CARDO3, CARTAP, CARTO1, CART02, CART03, CARTO4, CART05, CLRDSK, |
|CMAINT, CMAIN1, CMAIN2, CMAIN3, CMAIN4, COPSYS, CSERV, CSERV1, CSERV2, CSERV3, CSERVY4 |

R B S - -

I
|DDUMP, DSERV, DSKCAR, DSKCO1, DSKC02, DSKDSK, DSKDO1, DSKD02, DSKD03, DSKPRT, DSKPO1, |
|DSKP02, DSKTAP, DSKTO01, DSKT02, DSKT03 |

T T T T 1
|IAE, INITTP, INTDSK |
T T |
|LDSYS, LNKEDT, LNKED2, LNKED3, LNKED4, LNKEDS I
e e ——-- oo y

I
|MMAINA, MMAINB, MMAINC, MMAINT, MMAIN1, MMAIN2, MMAIN3, MMAIN4, MMAINS5, MMAIN6, MMAIN7, |
|MMAINS, MMAINS, MSERV, MSERV1, MSERV2, MSERV3, MSERV4, MSERV5 |

= e 1

|
|PL1, PSERV, PUNCH |
b o e 1

| |
|RESTOR, RPG, RPG#AD, RPG#AE, RPG#AF, RPG#AG, RPG#AK, RPG#AM, RPG#AZ, RPG#BA, RPG#BD, |
|RPG#BG, RPG#BK, RPG#CA, RPG#CC, RPG#CD, RPG#CE, RPG#CF, RPG#CI, RPG#CM, RPG#CN, RPG#CP, |
|RPG#CR, RPG#CS, RPG#CT, RPG#CU, RPG#CX, RPG#DB, RPG#DC, RPG#DE, RPG#DG, RPG#DI, RPG#DS, |
|RPG#EB, RPG#EE, RPG#EH, RPG#EL, RPG#EP, RPG#ES, RPG#EW, RPG#EY, RPG#FB, RPG#FE, RPG#FH, |
|RPG#FL, RPG#FP, RPG#FS, RPG#FW, RPG#FY, RPG#GB, RPG#GE, RPG#GR, RPG#HF, RPG#HG, RPG#HP, |
|[RPG#HR, RPG#IB, RPG#IC, RPG#IF, RPG#IG, RPG#IH, RPG#II, RPG#IK, RPG#IL, RPG#IN, RPG#IO, |
|RPG#IP, RPG#IR, RPG#IU, RPG#IW, RPG#KF, RPG#KK, RPG#KP, RPG#KU, RPG#LB, RPG#LF, RPG#ILK, |
|RPG#LP, RPG#LU, RPG#ME, RPG#MI, RPG#MO, RPG#NA, RPG#WB, RPG#WC, RPG#WD, RPG#WE, RPGHWF, |
|RPG#WG, RPG#WH, RPG#WI, RPG#WK, RPG#WL, RPG#WM, RPG#WN, RPG#ZA, RPG#ZB I
fem e e e e e - - -——

[ |
| SORT, SORT02, SORTO4, SORT06, SORT08, SORT10, SORT12, SORT14, SORT16, SORT18, SORT20, |
| SORT22, SORT24, SORT26, SORT28, SORT30, SORT32, SORT34, SORT36, SORT38, SORTLO, SORTU2, |
| SORTUL, SYSEND, SYSEOJ I
T e 1

| |
|TAPCAR, TAPCO1, TAPCO02, TAPCO03, TAPCO4, TAPC0S, TAPDSK, TAPDO1, TAPD02, TAPDO3, TAPDO4, |
|TAPD0S, TAPPRT, TAPPO1, TAPPO2, TAPP03, TAPPO4, TAPP0S, TAPP06, TAPSRT, TAPS01, TAPS02, |
|TAPS03, TAPSO4, TAPS05, TAPS06, TAPS07, TAPS08, TAPS09, TAPS10, TAPS11, TAPS12, TAPS13, |

| TAPTAP, TAPTO01, TAPT02, TAPT03, TAPTO4, TAPTO5 I
e e e e e e e e e e e e e e e e e e e e e o e e e e e e e e e . 2 o e e o . e e e e S e o . o e e 0 e o e s e J

Figure U42. Model 20 DPS Program Names
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Appendix J. Methods of Using the Disk Programming System

Assembler

source
program

assemble-and-execute: assemble only : compile only:

RPG

compile-and-execute

// JOB ASSEMB, program // JOB ASSEMB // JOB RPG
// EXEC // EXEC // EXEC
ASSEMBLER RPG

|

Relocat-
object object :""
program program rea

for multiphase progruml:
// JOB LNKEDT  // JOB LNKEDT
// EXEC // EXFC R
LINKAGE
EDITOR
1
// JOB program card-tesident : card-resident : // JOB program
// EXEC LOADER,R // JOB program // JOB program // EXEC LOADER,R
// EXEC // EXEC
disk-resident : disk-resident :
// JOB program // JOB program
// EXEC LOADER // EXEC LOADER
TEMPORARY
CATALOGING IN THE CATALOGING IN THE CORE-IMAGE LIBRARY
CORE-IMAGE LIBRARY
] l l '
// JOB CMAINT // JOB CMAINT // JOB CMAINT // JOB CMAINT
// EXEC R // EXEC // EXEC // EXEC R
CMAINT

execution of // JOB program
program // EXEC

// JOB RPG, program
// EXEC

TEMPORARY
CATALOGING IN THE
CORE-IMAGE LIBRARY

CMAINT
used
intemally

execution of
program
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Index

/& control statement eeceeececccracsaass
/& NAME control statement eeeeececescesas

ACTION CAXA ceescssescscascssnnnsnsnocse D0,
Allocating Airectories .c.eeseescessse 50,
Allocating librariesS eceeececcecesces . 50,
Allocating relocatable area ceessee.. 50,

AORGZ
job

PYXOGTYAIN eeeeoecconascesnsososacaensnoes
control statenentsS eceececccocnsee

program control statements ceececescseee
Assemble-and-exXeCcuUte .ceseessssaens 25,37,103

ASSGN
for
for
for
for
for
for
for
for
for
for
for
for
for
for
for

control statement,

AORGZ PYXOJYaNM sessscecssannsscescaes

BACKUP function ceceecsececencneceas

CMAINT DPXrOGXaM easscecssecssecsscas

COPSYS pPYOGXaM eeeessscessscnscscas

CSERV LYOQYEM eeeeeosesascsvaconsas

DSERV PrOGY&aM eeeesecsasssssonseas

INTDSK function eccesceccaccenceess

Job CONtrol PrOGYaMNi eecesscoenccees

LDSYS PYrOGTYAIl eaeeenssssnsennse 65,
LNKEDT PYOGYaM eceesomcsesasscacaesns

MMAINT PrOJYXall cessocsssscssensases

MSERV LYXOJIall ecescscocsssescccanses

PSERV PXOQIXaAM eeeeeesceccecanss D1,
PUNCH function eeeccecececscencsoas

RESTOR function eccececececenccaes

Backup and Restore program (BACKUP) ....
BACKUP function ec.ceveeccecnccsosaees

job

control statementsS eceeecesescesnss

program control statementsS ceecececces-
INTDSK fuUnNCtion e.eecececcencescocneans

job

control statements ce.ccecenescans

program control statements ceecececees-
PUNCH funcCtion eseecesscacecoccsenncess

job

control statementsS ceeececcencecsns

program control statements .ceceecececns
RESTOR fUNCtion eeeecesescceccscscacas

job

control statementS ceoescessceancses

program control statements cecescsssss
BACKUP fuUncCtion .sceecescccscecssnscasnns
BACKUP DIXOQTAIl e esesssosenessencscacsnsos
BSCA communications error statistics 26,
Building the SyStem sececeecececencnenan

CARDFILE OPtiON seeccecsseacccsacssaasces
Card Initial Program Loader (IPL) ceeeas
Carxd IPL eeececoccsosascnoacscsconsscnssaes
Card-resident IPL cccecevecsonscaccacans
Card-resident Job CoONtrOl siceosacvoceases
Card-resident MONitoOY cceesccacccanaceas

CATAL

CAYA eeeeenenosssessnccenoasssnenass

Cataloging IPL PIrOGLaAM .eeecsesssscssees
Cataloging macro definitions .ceeeeeceess
Cataloging MoOnitor ProOgram «ceeceeecscecsss
Cataloging phaSeS ceecacencscccoscocncnss

CATAL
for
for
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control statement,
CMAINT DrOGYaNM cesesscosaassscssnss
MMAINT PYOQJYaM eecsvecsossassnssseas

72
72

59
65
65
65
50
50
50

50
70
us5
69
4o
39
73
29
66
53
ue
43
52
76
T4

72
35
35
35
22
14
59

16

46
b4e

46
ug

CHMAINT LYOQYAIL evsesnceccesasesncnasnassss

job control stateirents ....

program control statements
Communication regicCn seeacess
Compile-and-eXecCuUte eevaecesss
CONFG control statement,

for Job Control Erogram ...

for LDSYS ProOgral eeeeeeses

for PSERV LYOGLAl eeceesssss

Control statement conventions

Control system,
card-resident .c.eeeecsscecee
disk-resident eceecececssvecnss
COPSYS LYrOGYXAll eesesenanesens
job control statements ....
program control statenents

45
45
45

ees 25,37,103

ee e s 0 s
s v e s e s
¢ e o a v

" e e s e 0000w

ceene.. 10,

veseeens 8
ceeeseeaan
seceseanes

se v e ee oo

COPY control statement eceeceasceccecessas
Copy System Disk prograr (COPSYS) «esee.
job control statements J.ceccaeccacacen

program control statements

*m o0 aeewoace

Core-Image JiTXECLtOry sacseacesnssncansaae
Core-Image libDYary eaeecececesnassencssacns
Core-Image Service program (CSZRV) .....
job control sStatements ceeceesmcesceess
output OnN SYSOPT ceeieecccccccncscnans

program control statements

Core-Image Maintenance rrogramn

Saen e e e anea

(CMAINT)

job control statements cececceccceccns

program control statements
Creating a backup tapre .c...e..
Creating a disk volume label
CSERV PXOJXaM sesocesacasascse
job control statements ....
program control statements

-

teeeee. 15,
s e v oedeesoe

s e w e e e anes

DATE control statement .ceeeecescecenccans
Date f£ield (communication region) ......

DELET control statement,

for CMAINT PYOGYAM eaessecacacssnsnsces

for Job Control prograll ...

for MMAINT pXOQYaml eeeessss
Deleting IPL LrOgram eaeseeesa
Deleting macro deiinitions ..
Deleting MHonitor program «...
Deleting permanent labels ...
Deleting rhaSeS cecevceacncos

ss s ec e s

T e 0 e e ec e

s00esvesae

ew0seeeeen

sav e e e

e 0 e e e s e

s e 0 e e o

Directory Service program (DSIRV) <e....
job control statements ceeececcsoncens

program control statements

-

Disk Initial Program Loader (IPL) eeevas.
DiSKk IPL cueecececssnsosscoccsncacsonsascssss

Disk lakel information,
PEYMANENt cssnenesoscsconsce
LeMpPOrary ceeeescccessasson

Disk label processing .cece..e

Disk labels,
format 1 ecececeecocacacaaa
fOrmat 2 eceeccccsscncancoca
FOrmat 3 ivoeeencccecncncacs
format U ceoeseecssccoscacsns
VOIUME +teeoesenccnccsaanana

Disk-resident IPL eecesccsasse

-



Disk-resident Job CONtrol ceeemevacessas
Disk-resident Monitor

Displaying
Displaying
Displaying
Displaying
Displaying
Displaying
Displaying
Disolaying
Displaying

tables

e sc e emeencnsss e

card backup fileS ecceeevees
core-image library .

directories

disk IPL

disk Monitor

o ®0 68 wew

e s 0eee v onn

es o deece

s eeanvene

es e e

s s es 0o

macYO libra¥y ecceeecveecceass

Monitor features
prermanent labels

"o ®emaco0e e

oo sewnoesae

rhysical and logical unit

©Ce o wesessseEeCee e O enROesaNU e

Distribution package sceesceccocscnesea

DLAB control statement
DSERV PXOGYaI eesmseocsoeésco

job control statements ..
control statements
control statement
control statement ecuseececene
CSERV PXOQraM eenecescsescesoco
DSERV program eeee.eoco
Job Control program .
MSERV Program seeseos
PSERV pPrOgram evessoo
PUNCH function

prograiu
DSPCH
DSPLY
for
for
for
for
for
for

END card

s om0

s e® e eo0en

s e e a0 ene

e eo00n

s® c coewcevoe

@asecssno

*enoecne

sswvos e

e eveoeann

"o o oew e s me e o0

S es s eV acssesscONeBDEReRDO L

.o

END control statement (all programs) .

ENDTR control statement

ENTRY card

ER--external reference

ESD card

e A eawo oo oo

" e s es s eI En e NN EDeReR e

ESID number (external symbol

identification)
EXEC control statement
Execute-loader function

T e0owesenoenn e e

L I I I B N I I B NN A AR N S W)

" s ebsecnecap0enses o

@« p® 0000 emssoe e

ew e c s e vssse0r e

External symbol identification number

Fetch routine
FILES control statement

@ s sec e macseD o s e ns

»00ewnoo

Fixed=job SYStem seeesscconsces

Format
Format
Format
Format
Format

Generative Monitor concept
GlOSSAYY eacvesssconsecscas

IDENT control
IMT CAYA eeecencsnsancanscnn
INCLD control statement

statement

of control statements ..
1 disk label ceeeieceacns
2 disk label
3 disk label
4 disk label

LR N N )
sdeveeveosco

ewvevneoeco

se 6o

e s o

ew o

e newn

Re> o e em e

Initial Program Loader (IPL),
for card-resident system ...
for disk-resident system ....

Inquiry Attention routine cea...

Inquiry Initiator routine «.....

Inquiry routines
INTDSK function
INTERN control statement .

ee 0o s e e

*» s 0es

IPL control statement,
for CMAINT PrOgrall eseesoceses

for CSERV pProgram «ce..e
for LDSYS program eee.se

IPL program

»

-

cen

o0

LAY

a s e0eesnvoneso

.. 39
«. 39
.. 76
.. 34
.. 41
.. 39
.. 34
.. 43
.. 52
«s 16

57,59

«e 10
.. 30

.. 94
.. 97

.. 81
ee 12
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.. 35
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.. 18
.. 19
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.. 43
.. 46
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I/0 device assignient eceeeesos
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Job Control progran,
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Job Control statements,
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DATE ceceeccenss
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FILES
format Of ceveevensacesacncnccanannsns
JOB
LOG
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order Of InpuUt ceceoeeccenaoca
PAUSE esccevescscssccasscsscns
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TPLAB
UPsSI
VOL
XTENT ecesvecesescncs

Job information processing ...

e®nsac e e
" P e s eceses e o8 ses0wm e o
eesoev s s evescse

se e enees

Bon eveo oo
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sscso0es s s seens conwemens e
weenesereesneecoesen e
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% e e eV e E0 e B NEN e EOELEN N SO RC O e
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Label information,
PEYRANENT v eeeccecnnsascsnns
TEMLOYAYY oceescscencnsacnacs
Label information area
Label information processing .
Labels for disk files
Labels for tape files ceeeeas.
LD--label definition
LDSYS PrOgXall eeseceecveceascssns
job control statements .....
probram control statements .
T
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Library Allocation Organization program
(AORGZ)
job control statements ce.eoceeccaccsans
program control statements
LIMIT control statement,
fOor AORGZ PIXOQGTAIN veesessonsescnsnocess
for LDSYS PrOgram eeceessenescsossesecss
Linkage LEditor program (LNKEDT) eeescee-
functions
input cards
job control statements .
output on SYSOPT
USEe Of LYOGTYAIM eeeeccccsscnnsncscasnsss
Linking assembled phasSes cececeecsnascas
Listing card kackup fileS .eeeicecaciass
Listing core-image libDrary eeesecesssses
Listing directories
Listing disk IPL
Listing disk MONitor seeseeaces
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Listing macro library ecesceesescssceses
Listing permanent labels
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LNKEDT DXOgXall seeecccecessesn
functions .eeeicececcass
input cards sesieceecseso
job control statements .
output on SYSOPT .eeesee
use Of DYOJGYEM eoeesecsan

Load System Disk program (LDSYS

e e e

job control statements coeess
program control statements ..
Loading conventions .eesceceocss
Loading IPL Program escesccesess
Loading Monitor 2rogram sosscos
Loading the SYyStem svccseuvosoass
LOG control statement ececececse
Logging BSCA communications error
STAtiStiCS ceemveencecccncosnse
Logging job control statements
Logging permanent labels ......
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Logical unit block sceeeeieaneaans
Logical unit table ..ieeieeecnn

LUB cceearaccenstsecessceancencas

Machine requirements se.ecoeess
Macro directory ..eeceoesennease
MACYO 1iDrary ceieusescocceccesse
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job control statements cu.eee
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output on SYSOPT .eeescccesse
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Macro Maintenance program (MMAINT) ...
IMT CAXd eeeeassacescscscneconsscacsse
job control statenents cseececeevoensea
IIND CArd ceevevecacsscssanenccononnesne
MOD CBYXd eseeenseasnsnencnasenscaesse

program control statements
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Maintaining the core-image library ...
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