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PREFACE 

Part 1 of this publication presents the con
cepts of the IBM System/360 Basic Operating 
System. The functions provided are ex
plained briefly. Persons with a knowledge 
of basic operating system concepts may want 
to skip this part and refer only to the 
sections on operating procedures and error 
messages. 

Part 2 has a section on general operating 
procedures. These include procedures for 
starting system operation (the IPL proce
dure), starting a job, terminating a job, 
and restarting a checkpointed job. There 
is an explanation of the types of communi
cation between the system and the operator. 
Individual sections give the operating pro
cedures for the Assembler and system con
trol and service programs. Procedures are 

SIMPLIFIED TERMINOLOGY 

The titles of some IBM programming systems have been 
simplified as shown below: 

former: IBM System/360 Basic Operating System (8K Disk) 
new: IBM System/360 Basic Operating System 

former: IBM System/360 Basic Operating System (16K Tape) 
new: IBM System/360 Tape Operating System 

former: IBM System/360 Basic Operating System (16K Disk) 
new: IBM System/360 Disk Operating System 

Major Revision, May 1966 

also given for generating a system, obtain
ing system backup, and recreating a system 
from backup. 

Part 3 contains the formats of job 
control cards, Linkage Editor input cards, 
and program control cards (used by library 
programs) • 

Appendices A, B, C, and D are reference 
charts for System/360 code conversion. Ap
pendix E contains the names of IBM supplied 
programs and macros in the System/360 Basic 
Operating System. 

Although this BOS Operating Guide is in
tended primarily for operators, others may 
find it useful in planning and/or program
ming jobs. 

This edition, Form C24-3450-2, is a major reVl.Sl.on of, and obsoletes, 
Form C24-3450-l. Changes are designated in three ways: 

1. A vertical line appears at the left of affec·ted text where only 
a part of the page has been changed. 

2. A dot (e) appears at the left of the page number where the 
complete page should be reviewed. 

3. A dot (e) appears at the left of the title of each figure that 
has been changed. 

The affected pages are: Title Page, Preface, Contents, 5, 18, 28,34, 
38, 39, 42-44, 48, 52-56, 63, 76-78, 84, 101, 102, 104 and the Index. 

Part 4: Error Messages has been deleted. 

Copies of this and other IBM publications can be obtained through IBM 
Branch Offices. A form has been provided at the back of this publication 
for readers' comments. If the form has been detached, comments may be 
directed to: IBM Programming Publications, Endicott, New York 13760 

€V International Business Machines Corporation, 1965 
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IBM· SYSTEM/360 BASIC OPERATING SYSTEM 
CONTROL PROGRAMS AND ASSEMBLER OPERATING GUIDE 

The Basic Operating System/360 consists of 
language translation system control, and 
service programs that provide for efficient 
use of 8K (and larger) System/360 disk
resident installations. 

An o~erating system is a set of programs 
that, w1th the aid of an operator, permits 
continuous operation of a system. One char
acte~istic of an operating system is that 
all its programs can be immediately availa
ble for execution, but they are not all in 

main storage at all times. Thus, there is 
constant access to an external storage medi
um, called the residence of the system or 
the system residence volume. The system 
residence volume used in the Basic Operating 
System/360 is a disk pack called system disk 
pa~k mounted on an IBM 2311 Disk Storage 
Dr1ve. The system disk pack contains the 
programs and routines that make up the 
operating system. It is on-line for the 
execution of all programs, both those sup
plied by IBM and those written by the user. 
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PART 1: CONCEPTS 

The overall objective of any data process
ing installation is to convert quantities 
of source data into reports or other mean
ingful form that management can use in the 
successful operation of its business. Con
verting the source data to usable form gen
erally requires a series of steps or opera
tions. The performance of each operation 
is based on the principle of obtaining in
put data, and producing desired output data. 
The output may be the end result of the 
overall objective, or it may be the input 
to a subsequent operation that is yet to be 
performed. 

The operations required to process the 
data can be performed on the System/360 by 
use of a series of programs. A ~~~ is 
a set of instructions to tell the system 
what functions to perform, such as reading 
or writing data, adding or moving data, con
trolling the system, etc. Programs are 
either written by the user or supplied by 
IBM. 

The user writes problem programs to per
form whatever processing of data he requires 
to obtain the desired output. For example, 
in a payroll application his problem program 
may process employee hours and rates to pro
duce pay checks, year-to-date earnings, with
holding tax reports, work load analyses, etc. 

Programming systems supplied by IBM aid 
the user by providing him with prewritten 
and pretested programs for many of the gen
eralized functions that must be performed 
in conjunction with his data processing (for 
example, programs to sort records). Thus, 
the use of these programs reduces the num
ber of programs that the user himself must 
write and test. 

The programs in the Basic Operating Sys
tem can be categorized by the functions they 
perform: 

• 

• 

• 

Translate the symbolic language of a user
written problem program so that it is ex
pressed in machine language, and there
fore, acceptable to the System/360. 

Provide installation service functions 
for the user, such as: sorting his rec
ords; transferring a file of records from 
one storage medium to another (for exam
ple, a card file to a disk file); testing 
a program for errors. 

Provide system control functions for the 
processing or service programs, such as 
loading a program from disk, cards, or 
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tape into the System/360 main storage 
for execution. 

• Provide system service functions for the 
system disk pack, such as adding programs 
to the system. 

LANGUAGE TRANSLATION FUNCTIONS 

To provide the System/360 with instructions 
to process his data, the user writes a prob
lem program that includes information about 
the sources of input data, processing to be 
performed with the data, and desired output 
data. This program is called a source pro
gram, or source module, and it is generally 
written in a symbolic language that is easi
ly understood by the programmer. 

Symbolic languages consist of sets of 
specified mnemonic codes and rules for ex
pressing various types of instructions or 
specifications. They permit the use of user
selected names (or symbols) for reference 
back and forth between instructions in the 
program. These symbols represent locations, 
or addresses, where the instructions will 
be entered in main storage when the program 
is loaded into the machine. 

Although symbolic languages are available 
to simplify the programmer's work, they can
not be understood by the machine. They must 
be translated to a language that is accepta
ble to the machine. The System/360 can then 
interpret and carry out (execute) the pro
grammer's instructions. The translation 
from symbolic language to machine language 
can be performed by either of two language 
processing programs in the 8K disk basic op
erating system: the Assembler or the Report 
Program Generator (RPG). Each of these pro
grams is a set of instructions in machine 
language that has been written specifically 
to translate user's symbolic-language pro
grams to machine-language programs. 

ASSEMBLING A PROGRAM 

One of the symbolic languages in which the 
user writes his source program is known as 
assembler language, and the process of trans
lating assembler language to machine lan
guage is known as assembling, or performing 
an assembly. 

To permit the assembly of a source pro
gram, the user-written instructions are 
first punched into a deck of cards, usually 
one card for each instruction. The instruc-



tions are written and punched in a format 
that is recognized by the assembler program. 
The deck of cards is then read into the Sys
tem/360 and processed by the assembler. As 
the symbolic source language is translated, 
each symbolic instruction is replaced by one 
(or several) machine-language instructions. 
At this time, storage addresses, which can 
be changed (relocated) later if desired, are 
assigned to the instructions. 

The output from the assembly is an ob
ject module that is punched in cards or writ
ten on disk or tape. An object module is an 
executable object program or a portion of 
an object program that will be combined with 
other modules to form a complete object pro
gram for execution. If the assembly output 
is in cards, each output card contains sev
eral instructions. This is known as a con
densed card deck. Any time after the assem
bly, the object program can be read into the 
System/360, processed by the linkage editor 
(see System-Service Functions: Linkage Edi
tor), and then executed to perform the in
structions as ori9inally written by the pro
grammer. 

Associated with the assembler are pre
written routines to control input/output con
trol system (IOCS) functions, such as read
ing from an input file or writing on an out
put device. To utilize the IOCS routines, 
the programmer can write a single instruc
tion (such as GET to obtain a record), and 
from this the appropriate series o£ input/ 
output instructions is included in his pro
gram. 

A single instruction (such as GET) that 
results in several instructions is called a 
macro instruction. The series of instruc
tions, which replaces the single instruction 
when the program is assembled, is called a 
macro definition (frequently abbreviated to 
macro). Thus, the macro routine becomes an 
integral part of 1:he object program for exe
cution. Some of the functions provided by 
the IOCS routines are: 

• Checking and writing disk or tape labels. 
Tape files can be processed with or with
out labels. Disk files must have labels. 
The advantages of label usage include 
file identification, protection, and au
diting provisions (dating of files, etc). 
Two types of labels are provided: vol
ume labels and file labels. A volume 
label identifies the volume (disk pack or 
tape reel) on ~vhich it is written. File 
labels identify each individual file of 
records (a logical file, such as a pay
roll file) on the pack or reel. 

For a logical file on disk, the file 
label also indicates the extent of the 
file. Extent specifies the addresses of 
the first and last records of the file in 

a continuous area of the disk pack. If 
a logical file is stored in two or more 
areas of the pack, two or more extents 
are included in the label. For a logical 
file on tape, two file labels are used: 
A header label preceding the file, and a 
trailer label following the file. 

• Deblocking records. When a block of sev
eral records is read into main storage 
from an input device (such as a disk 
drive or magnetic tape unit), one record 
at a time within the block is made availa
ble for processing. 

• Blocking records. Records can be grouped 
so that several records are transferred 
to an output device at one time. 

• Detecting and handling end-of-file condi
tions. 

REPORT PROGRAM GENERATOR (RPG) 

The RPG language is a problem-oriented lan
guage in which the programmer uses a set of 
specification sheets to define his files, 
state the calculations to be performed, and 
define the desired format of the output re
ports. This information is punched into 
cards and represents the source program, 
which is processed by the RPG program to pro
duce an object program. 

INSTALLATION SERVICE FUNCTIONS 

The purpose of and reasons for installation 
service functions are discussed briefly in 
the following paragraphs. The functions dis
cussed are-performed by these programs: 

Sort/Merge 
Utilities 
Autotest 

SORTING AND MERGING 

Before a user can actually execute a particu
lar program to process his data, he may find 
that he must arrange his data records in an 
order, or sequence, that suits the output 
desired from the operation. Sort/Merge pro
grams accomplish this type of function. 
These are generalized programs,'and, there
fore, the same program can be used for any 
sorting arrangement. The user merely speci
fies the control information (job number, 
part number, etc.) by which the records are 
to be sorted. These programs also permit 
separate sets of records to be combined 
(merged) into one set that is in order by 
specified control information. Input rec
ords for a sort/merge operation may be read 
from disk, tape, or cards. Output records 
may be written on disk or tape. 
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TRANSFERRING RECORDS 

Another function that may be required for 
the user's data records is the transfer of 
those records from one storage medium to an
other. This may be required either before 
or after a particular object program is exe
cuted to process data. For example, it may 
be necessary to transfer records from·cards 
to disk, from one disk pack to another, etc. 
Programs that are known as Utility- Programs 
can be used to perform these transfer 
operations. 

Similar to the sort/merge programs, the 
utility programs are generalized programs. 
They can be applied to any file of records. 
The user specifies the type of storage medi
um and pertinent facts about the records 
themselves, such as the size of the records, 
how many records in a block, etc. 

TESTING A PROGRAM 

After a source program has been successfully 
assembled, the resultant object program must 
be tested (debugged) before it is used to 
process actual data. In any job, every 
unique situation that can occur should be 
tested. For this, the programmer generally 
prepares a deck of test data that simulates 
the actual data, and processes it using his 
newly created program. Whenever some error 
is detected during this debugging operation, 
he must analyze this particular situation 
and correct his program. In some cases, 
this operation requires considerable analy
sis and the programmer must know what is in 
main storage, in the registers, etc., at 
different points in the program. In some 
cases he can correct the object program by 
patching it, but in other cases he must ad
just the source program and reassemble. 

A program called Autotest aids in the de
bugging and patching of programs. Autotest 
performs such functions as providing a list
ing of the contents of core storage at speci
fied points in the program, incorporating 
patches in the program, etc. 

SYSTEM CONTROL FUNCTIONS 

System control functions are concerned with 
the over-all control of programming opera
tions in the System/360. They are applica
ble either before or during the execution 
of programs supplied by IBM (such as assem
bler) or written by the user. The programs 
that are considered system control programs 
are: 

• Initial Program Loading (IPL). 

• Supervisor. 

• Job Control. 
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INITIAL PROGRAM LOADING (IPL) 

An IPL function is required to initiate op
eration when the System/360 is first started, 
as at the beginning of the day. An IPL rou
tine (program) is located on the system disk 
pack, and it is loaded into main storage by 
a procedure commonly known as the IPL proce
dure. The IPL routine clears main storage 
and registers, and it loads the Supervisor 
from the system disk pack into the lower 
part of main storage. IPL then calls the 
job control program to perform setup func
tions for the first program to be executed. 
The steps that are to be taken in an IPL 
Procedure are given under Operating Proce
dures: Starting System Operation. 

SUPERVISOR 

The supervisor, which resides in main stor
age, contains routines to load programs and 
to handle interruptions from the operator or 
the system and input/output requests from 
the program. 

JOB CONTROL 

This program provides job-to-job transition 
within the basic operating system. When a . 
job (program) reaches the normal end-of-job, 
the supervisor fetches (retrieves and loads) 
the job control program. Job control then 
performs setup functions for the next job to 
be executed. The functions provided by job 
control are: 

1. Indicate the name of the job to be exe
cuted next. 

2. Assign actual input/output devices (ad
dresses) to the symbolic units (SYSRDR, 
SYSLST, etc.) used by the problem pro
gram. See I/O Device Assignment. 

3. Place today's date in the communication 
region of the supervisor. The communi
cation region is used for giving infor
mation to, or receiving information 
from, the supervisor. 

4. Set (ON or OFF) the User Program Switch 
Indicators in the communication region 
of the supervisor. 

5. Edit and store label information for 
later use by the disk or tape label 
routines. 

6. Store machine-configuration information 
(storage capacity and availability of 
special features) in the communication 
region of the supervisor. 

7. Allow restarting of a program that was 
previously terminated before the nor-



Operation 

JOB 

ASSGN 

FILES 

VOL 

TPLAB 

DLAB 

XTENT 

DATE 

UPSI 

CONFG 

PAUSE 

LOG 

NOLOG 

ATEOF 

RST'RT 

EXEC 

Figure 1. 

Meaning 

Job Name 

Assignment 

Tape File 

Volume 
Information 

Tape Label 
Information 

Disk Label 
Information 

Extent of 
Disk File 

Today's 
Date 

User Program 
Switch 
Indicators 

System/360 
Configuration 

Pause 

Log (print) 

Stop Logging 

Autotest End 
of File 

Restart 

Execute Job 

Job Control Cards 

Function/Comments 

Required. Must be the first card in a group. 
Provides the name of the program to be 
executed. 

Assigns a specific I/O unit (device address and 
device type) to a symbolic unit (such as 
SYSRDR or SYSOOO). 

Positions a tape reel after a specific tape 
mark. It can be used for restarting 
checkpointed programs. 

Supplies volume information for checking/ 
writing labels. Information is stored in 
the volume area of system residence. 

Supplies file information for checking/writing 
tape labels. Information is stored in 
the volume area (label control card area) 
of the system pack. 

Supplies file information for checking/writing 
disk labels. Information is stored in the 
volume area of system residence. 

Defines each area (or the extent) of a disk file 
(information such as file limits). 

Places today's date in the communication region 
of the Supervisor. It must be included 
for the first job after an IPL. 

Sets user's program switches (on or off) in the 
communication region of the supervisor. 

Changes the machine configuration specified by 
the supervisor. (Only programs that make 
use of the configuration information are 
affected. ) 

Allows the operator setup time before a job is 
executed. (The machine is placed in the 
wai t state.) 

Al~ows Job-Control cards to be printed on a 
1052 Printer-Keyboard or a printer. 

Discontinues printing of Job-Control cards 
(started by LOG) . 

Indicates the end of Autotest job input. 
(Control is given to the Autotest program.), 

Permits restarting an interrupted job. 
Identifies the source of checkpoint records 
(disk or tape) and, if on tape, identifies 
a particular group of checkpoint records 
to be used. Indicates that the restart 
phase of Job Control is to be executed. 

Required. Must be the last card in a group. 
Causes the requested program (specified by 
the JOB card) to be loaded and executed. 
It indicates to Job Control whether or not 
the Linkage Editor is needed to edit the 
program before execution. 
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mal end-of-job was reached (see Restart- Symbolic 
ing a Checkpointed Job). Unit Device Type 

8. 

9. 

10. 

Print (log) job-control cards. 

Initiate execution of the next job. 

Allow processing to be suspended before 
the job is executed, so that the opera
tor can perform any preparatory opera
tions. 

To perform the functions required for a 
particular program, the job-control program 
reads information from a series of two or 
more job-control cards that have been pre
pared by the user. The cards that job con
trol reads are listed in Figure 1. This 
list shows the operation to be performed, 
its meaning, and briefly its use. The de
tailed specifications for punching each card 
are described under Card Formats: Job Con
trol Cards. 

A JOB card and an EXEC card are always 
required. The other cards that are required 
depend on the operations included in the 
problem program. The specific job-control 
requirements for IBM programs on the system 
disk pack are given in the operating proce
dures for each program. 

Job-control cards must be read from the 
input device that is assigned to SYSRDR 
(see I/O Device Assignment). 

I/O Device Assignment 

All source programs refer to I/O devices by 
symbolic units, rather than by actual de
vice addresses. The job-control program 
associates (by ASSGN control cards) an ac
tual device address with each symbolic unit. 
That is, job control assigns a device ad
dress to a symbolic unit. 

The ability to refer to an I/O device 
by a symbolic unit, rather than a physical 
address, provides advantages to both pro
grammers and operators. The symbolic unit 
for a device is chosen by the programmer. 
He can write a program that depends only 
on the type of device and not on the ac
tual device address. At execution time 
the operator determines the actual physi
cal device to be assigned to a given sym
bolic unit, and he communicates this to 
job control by a job-control card (ASSGN). 

A fixed set of symbolic units is used 
to refer to devices: 
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SYSRES 

SYSRDR 

SYSLST 

SYSIPT 

SYSOPT 

SYSLOG 

SYSOOO
SYS254 

Disk (2311) 

Control-card reader (1442, 
2501, 2520, 2540) 

Listing device (1403, 1404, 
1443) 

Program and data input de
vice (a disk drive, a card 
reader, or a tape unit) 

Output device (a disk drive, 
a card punch, a tape unit, 
or a display unit) 

Control-card logging device. 
If a 1052 Printer-Keyboard 
is available, it should be 
assigned to SYSLOG. 

Other symbolic units in the 
system. 

An example of the use of these symbolic 
units is: 

1. The progranuner refers to a tape unit 
as SYSOOO. 

2. In the operating instructions he writes: 
"Mount a scratch tape on SYSOOO". 

3. The operator selects an available tape 
unit, mounts a scratch tape on that 
unit, and submits a control card (ASSGN) 
to job control. This card contains 
symbolic unit SYSOOO, the device ad
dress of the tape unit he selected, and 
the device type (code for tape unit). 

4. Each time the program requests an input/ 
output operation on SYSOOO, the tape 
unit selected by the operator is 
utilized. 

Restarting from Checkpoint Records 

The job control program includes a function 
(RSTRT) that provides for restarting jobs 
that have been terminated and for which 
checkpoint records nave been written. 
These records contain the status of the 
job and the system at the time the records 
are written. 

The checkpoint records may be written on 
either a disk pack or a tape reel. When 
they are written on disk, one set of check
point records is available for restarting 
the job, because each set supersedes the 
previous set. All checkpoint records are 
written in the same area of a disk pack. 
When checkpoint records are written on tape, 



however, all sets wtitten during program 
execution are available on the tape reel. 
The user must specify (to the job-control 
program) which set of checkpoint records 
is to be used to set up the system for 
restarting the job. 

The restart routines identify the check
point records, and, from them, restore the 
System/360 registers, the communication 
region of the supervisor, and the problem 
program area. It also repositions the 
data input and/or output tapes (if any) 
at the proper position to continue where 
processing left off. 

SYSTEM SERVICE FUNCTIONS 

These functions are concerned with the gen
eration of the system disk pack, with the 
maintenance of the pack (addition or de
letion of programs or routines), and with 
service of the pack (punching or printing 
out the contents of portions of the pack). 
The system service functions are grouped 
under the headings: 

Librarian 
Linkage Editor 
Load System Program 

LIBRARIAN 

The librarian consists of a group of sepa
rate programs that are used to update and 
reorganize the libraries on the system 
disk pack, and to provide punched or print
ed output of the contents of the libraries. 
The identification and functions of each 
program are given under Operating Procedures: 
Library Programs. 

A library is a collection of programs or 
routines in a specific section of the sys
tem disk pack. Each library has an index, 
or directory, of the permanently stored 
programs, so that each program is readily 
accessible at any time. Whenever a program 
is permanently added to a library, the di
rectory is adjusted accordingly. This op
eration is known as cataloging a program in
to a library. 

The Basic Operating System (8K Disk) pro
vides three different libraries on the sys
tem disk pack. The particular library in 
which an individual program or routine is 
stored depends on the form of the program 
or routine. The libraries and their con
tents are: 

• Macro Library: Contains macro defini
tions (see Assembling a Progra~) supplied 
by IBM or written by the user. 

• 

• 

Core Image Library: Contains programs, 
or program phases (a section of a pro
gram that is executed by itself), that 
can be loaded by the system supervisor 
for immediate execution. That is, all 
relocations (changes of addresses) have 
been resolved previously, and the pro
grams contain machine-language addresses 
(called absolute addresses). All pro-
grams to be executed must be loaded into 
main storage from the core image library. 

The system programs in the core image 
library include language-processing pro
grams, system-control programs, librarian 
programs, and installation-service pro
grams. Programs, or program phases, 
written by the user may also be stored 
permanently in the core image library. 
In addition, the core image library pro
vides an area for the temporary storage 
of a program. Temporary storage means 
that the core image directory is not 
affected and that the program is de
stroyed by the next program that is 
stored. The program that is stored is 
immediately loaded into main storage 
and executed. 

Relocatable Library: Contains object 
programs, or object modules, whose ad
dresses will be changed (relocated) be
fore the programs are executed. When 
system operation requires the execution 
of a particular object module, that 
module is combined with others (if 
required), its addresses are relocated, 
and it is transferred to the core image 
library (see Linkage Editor). Then, the 
object program is loaded into main 
storage for execution. 

LINKAGE EDITOR 

The object program, or object module, re
sulting from an assembly or compilation is 
either written on disk in the relocatable 
library, punched into cards, or written on 
tape. Before the object program (or modules) 
can be executed, however, its format must 
be changed and it must be placed in the core
image library. These functions are known 
as editing, and they are performed by the 
Linkage Editor program. Thus, use of the 
Linkage Editor is always required as an 
intermediate function between the assembly 
(or compilation) and execution of a program. 

The Linkage Editor also performs any re
locations that .are needed, and combines 
modules into one executable program, if 
required. The object program (or module) 
is in relocatable form. This means that 
the addresses that have been assigned 
(during assembly) to the instructions are 
temporary and may have to be changed (re
located) before the program can be executed. 
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If two or more modules are to be combined, 
relocation is generally required to prevent 
one module from destroying the other when 
they are loaded into main storage for 
execution. 

The Linkage Editor program is not run as 
a distinct program by itself, but it is used 
with another program. It is called (re
trieved from the system disk pack) into 
storage for execution by the job control 
program when an object program is to be 
executed (link-and-execute operation). It 
is called by the assembler (or RPG) when a 
program is to be compiled and executed im
mediately (assemble-and-execute operation). 
Either of these operations causes the object 
program to be stored temporarily in the core 
image library. A program may be stored 
permanently in the core image library, by 
use of the core image library maintenance 
program (SYSCMA). In this case the SYSCMA 
program calls the Linkage Editor. 

Load System Program 

This program is used to create a system 
disk pack from a card deck that contains 
system programs and routines. Its primary 
use is the creation of a pack from a backup 
deck (see Operating Procedures: Basic 
Operating System Backup). -

The load system program (LDSYS) operates 
as an independent system. It is provided 
by IBM in a deck of cards. It is not on 
the system disk pack. The deck contains 
its own IPL routine, supervisor, and job 
control program preceding the LDSYS program. 

ORGANIZATION OF THE SYSTEM PACK 

The disk resident system occupies the first 
section of the system pack, starting with 
track zero on cylinder zero. The contents 
of the first six tracks, the core image 
directory, the core image library, and the 
label control card area exist on all sys
tem packs. The system pack is organized 
as follows: 

Cylinde:r:. Track 

00 00 

00 01 

12 Concepts 

Contents 

IPL: Used to retrieve 
the IPL program when the 
operator presses the 
load key. The volume 
label is also on this 
track. 

System Directory: Master 
directory for the resi
dent system. It consists 
of a number of records 
describinq each library 
and directory, its 10-

00 

00 

00 

00 

02-03 

04 

05 

06-xx 

cation, and present sta
tus. Records included 
describe the following: 
core image directory, 
core image library, macro 
directory, macro library, 
relocatable directory, 
relocatable library, 
checkpoint area, label 
control card area, and 
the IPL initialization 
program. 

Librarian Area: Area 
reserved for rise as a 
work area by librarian 
programs. 

Transient Directory: 
Directory describing the 
location of frequently 
used system-control rou
tines in the core image 
library. This directory 
is maintained to minimize 
retrieval time. 

Phase Directory: 
Directory describing 
phases within the current 
job. This directory is 
constructed by Job Con
trol for each job to mini
mize retrieval of phases 
within a job. 

Core Image Directory: 
Contains names and loca
tions of all phases with
in the core image library. 

Core Image Library: 
Contains program phases 
in core image format (for 
example, the Supervisor, 
Job Control, Linkage 
Editor, SYSCMAINT, Assem
bler) . 

Macro Directory: Con
tains names and locations 
of macros within the 
macro library. 

Macro Library: Contains 
IBM-supplied and user
defined macros. 

Relocatable Program Di
rectory: Contains names 
and locations of modules 
within the relocatable 
program library. 

Relocatable Program Li
brary: Contains modules 
in relocatable form. 



Label Control Card Area: 
Job Control stores con
trol card information in 
this area for use (during 
program execution) by the 
disk and tape label pro
cessing routines (OPEN, 
CLOSE, etc.). 

Checkpoint Area: Used 
for storing checkpoint 
records taken during 
execution of a problem 
program. 

JOb-Contr~1 
Cords -------, 

-----, 
------, 

] 

SYSRDR 

30 

In addition to the area occupied by sys- System/360 
tem residence, a system pack must have a 
volume table of contents(VTOC). The VTOC 
contains file labels for each file on that 
disk pack. It can be anywhere outside of Figure 2. Principles of System Operation 
the area used for system residence. A 
system pack may also have areas set aside 
for work areas and data file areas. 

PRINCIPLES OF SYSTEM OPERATION 

The principles of system operation are: 

• The Initial Program Loader is used to 
begin system operations (by loading a 
supervisor and job control program into 
storage). 

• The Supervisor resides in main storage 
and performs its functions during exe
cution of problem programs. 

• The Job Control program prepares jobs 
to be run by analyzing control cards 
and then performing requested functions 
between job executions. 

• A problem program is executed after 
being edited by the Linkage Editor or 
after being fetched directly from the 
core image library. 

An illustration of these principles 
follows. (The discussion assumes the ex
istence of a complete basic operating sys
tem. To get the system started, only 1 
and 2 are performed; 3 and 4 are parts of 
a loop that continues until there are no 
more jobs to be run.) See Figure 2. 

1. The operator places the system pack on 
an IBM 2311 Disk Storage Drive and se
lects the address of that drive in the 
load-unit switches on the console (sys
tem control panel). Pressing the load 
key causes the IPL routine to be read 
from the system pack. 

2a. The IPL routine loads the Supervisor 
from the core image library into the 
lower part of main sto~age. Before 
turning control over to the Supervisor, 

certain other initializing functions 
are performed. Main storage and the 
general registers not used by IPL are 
clear~d to zeros. The address of the 
resident system disk drive is stored 
for use by the Supervisor. 

2b. Pressing the interrupt key causes con
trol to be given to the Supervisor, 
which uses the system loader routine to 
call Job Control. (Operation of the 
system loader routine is described 
under 4.) 

3a. Job Control reads the job control cards 
that define the job to be run. These 
cards are placed in the system card 
reader (SYSRDR). Information from 
these cards is used to: 

• Assign actual I/O device addresses 
to the symbolic units used by the 
program to be executed. 

• Store tape and disk label information 
in the label control card area of 
the system disk pack for subsequent 
use by the routines that process the 
labels. 

• Place information in the communica
tion region within the Supervisor, 
including today's date, machine con
figuration, and user program switches. 

3b. If the Linkage Editor is required, it 
is fetched from the core image library. 
The Linkage Editor reads program phases 
from the relocatable library and/or the 
system input unit (SYSIPT) and edits 
the program into the core image library. 

The final function performed by 
Job Control (regardless of whether 
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4. 

the Linkage Editor is required) is 
to construct a phase directory of 
the program to be run and write this 
on the system pack. The system load
€~r routine uses this directory to 
locate successive phases of the prob
lem program in the core image library. 

The system loader routine of the-Super
visor loads the first phase of the pro
blem program in response to a request 
by Job Control. During the running of 
the job, control alternates between 
the problem program and the Supervisor. 

14 Concepts 

The problem program requests the sys
tem loader routine to load successive 
program phases through the FETCH macro. 

An end-of-job macro-instruction (EOJ) 
in the problem program causes Job Control 
to be loaded into main storage. Job Con
trol then reads the control cards for the 
next job (3a). 

The control cards for the last job to 
be run are followed by a PAUSE card that 
causes processing to be suspended. 



GENERAL PROCEDURES 

STARTING SYSTEM OPERATION 

Figure 3 illustrates the procedure for 
starting system operation. Generally, 

STEP 

1 

2 

PROCEDURE 

Press POWER ON. 

Mount the system pack on a 2311 
disk drive. Ready this device. 

PART 2: OPERATING PROCEDURES 

this may also be considered the IPL pro
cedure. In this figure (see Steps 5 and 
6) and throughout Parts II and IV of this 
guide, an addressable position of main 
storage is referred to as a byte. A byte 
is a sequence of binary digits that can be 
operated upon as a unit. 

COMMENTS 

1-------+-------------------------;-+---------------------------------- ------
3 Place job-control cards in the 

control card reader. Ready 
this device. 

A DATE card must be included with the 
job-control cards for the first job. 

A LOG card must be included if job
control cards are to be logged. 

I-----+-------------------------~----------------------

4 Dial the load-unit switches on 
the system control panel to 
the address (channel and unit) 
of the 2311. 

1----+--------------------------1--------------------------------

5 

6 

Press LOAD. 

If the device address for SYSRDR 
is to be assigned: 

Press STOP 
Observe the WAIT light 

(must be on) 
Enter the new address in 
bytes 0, 1, and 2 

Press START. 

Otherwise, omit this step. 

IPL and the Supervisor are loaded into 
main storage. 

The channel and unit address dialed in 
the load-unit switches is stored (in a 
device table) for use by the Supervisor. 

The system enters the wait state. 
(Bytes 0, 1, and 2 each have a hexa
decimal value of FF.) 

This step is used to make, or change, an 
assignment for SYSRDR. 

Byte O--Channel Number 
00 for Multiplexor Channel 
01 for Selector Channel 1 
02 for Selector Channel 2 

Byte l--Unit Number 
00 to FF 

Byte 2--Device Type 
04 for 1442 Card Reader 
08 for 2540 Card Reader 
14 for 2501 Card Reader 
16 for 2520 Card Reader 

1----+--------------------------11----------------------------------
7 Press INTERRUPT. 

Figure 3. Starting System Operation 

Job Control is loaded and control is 
given to it. 
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STARTING A JOB 

Figure 4 illustrates the general procedure 
used when setting up a job for execution. 

STEP 

1 

2 

3 

4 

PROCEDURE 

Ready input/output units. 

Place job control cards fa 
job in the control-card r 
(SYSRDR). 

If the program is in cards 
it in the card reader whi 
SYSIPT. 

If the program is in card-
form on tape, mount that 
reel. 

Otherwise, omit this step. 
--~-.---

Place input data in the ap 
priate input device, if r 

r 
e 

c 

i 
t 

p 
e 

--

5 Reply to the PAUSE card me s 
(1703A) 

Figure 4. Starting A Job 
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this 
ader 

place 
h is 

mage 
ape 

--

ro-
quired. 
----

sage 

It is assumed that processing has been sus
pended by use of a PAUSE card. 

COMMENTS 

Load paper in the printer; mount tape reels, 
disk packs; place blank cards into the 
card punch; etc. 

The first card is always JOB, and the last 
card is always EXEC for any job. 

The job-control cards for this job must 
assign that tape unit to SYSIPT. 

I----



Symbolic Unit 

SYSLOG 

Function and Device 

Required if: 
1. the Supervisor MSG (message) routine is to 

It must be a 1052 Printer-Keyboard. 
2. the job-control LOG function is specified. 

IBM 1403, 1404 (continuous forms only), or 
or an IBM 1052 Printer-Keyboard. 

print messages. 

It can be an 
1443 Printer, 

~------------------+-----------------,----------------------------------------------------------------
SYSLST Required if: 

1. the Linkage Editor is to print diagnostic information. 
2. the MAP function of the Linkage Editor ACTION card is used. 
3. certain library programs (AORGZ, LORGZ, MMAINT, RMAINT, 

SYSCMA) are to print status reports and/or additional 
diagnostic information. 

IBM 1403, 1404 (continuous forms only), or 1443 Printer 
~------------------+-----------~----.----------------------------------------------------------------

SYSIPT Input device for program modules. Required when input is in 
cards or in card-image form on tape. 

IBM 1442, 2520, or 2540 Card Read Punch, IBM 2501 Card Reader, 
or an IBM 2400-series Magnetic Tape Unit (9-track, or 7-track 
with the data conversion feature). It must be positioned 
to the first data record. 

May be the same device as SYSRDR. 
~------------------+-----------------.----------------------------------------------------------------

SYSRDR Required input device for job-control cards. 
IBM 1442, 2520, or 2540 Card Read Punch or an IBM 2501 Card 
Reader. 

Figure 5. Symbolic Units for Device Assignments 

Symbolic Units For Device Assignments 

Figure 5 lists the symbolic units that are 
frequently referred to by system programs. 
It gives the function and possible device 
assignments for each unit. 

Operatcr Instructions to Job Control 

The operator can use the PAUSE, LOG, and 
NOLOG job-control cards to give certain 
instructions to Job Control. These cards 
can be placed anywhere (in any order) in 
the job-control input stream. 

The PAUSE card causes a message to be 
issued. All processing is suspended until 
a reply is given. (The system is in the 

wait state.) The PAUSE card should be used 
when the operator needs setup time between 
jobs. (Usually when a program reaches end
of-job there is no interruption of proces
sing.) If a PAUSE card is encountered be
fore a JOB card, the pause is effective im
mediately. If a PAUSE card is encountered 
between the JOB and EXEC cards for a par
ticular job, the pause is effective just 
prior to calling in the program for execu
tion. 

The LOG card causes Job Control to log 
(print) all job control cards that follow 
it. Logging is continued until a NO LOG 
card is encountered or an IPL procedure 
is initiated. (For control cards to be 
logged, a device must be assigned to 
SYSLOGi if it is not, no logging can be 
done. ) 
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Linkage Editor Printed Output 

The Linkage Editor provides two kinds of 
printed output on SYSLST, unless ACTION 
NOMAP is specified. 

2. Diagnostic information, in addition to 
any error messages. The format of the 
diagnostic information is: 

1. A printout (map) of information con
cerning the output from the Linkage 

ERROR nn (EBCDIC printout of the card in 
error) 

Edi tor run (Figur.e 6). This informa
tion is printed in sequence by input 
module (input to the Linkage Editor) . 
Therefore, an ACTION NOMAP card must be 
included for any module for which no 
printout is desired. If a device is 
not assigned to SYSLST, no map is 
prfnted. 

Where nn is a two-digit number indica
ting the type of error. nn is identical 
to the third and fourth characters of 
the error messages ~eginning with 2L. 
Columns 6-8 of the card are printed in 
hexadecimal when the card is not a con
trol card.. 

10/09/65 PHASE LOCORE HICORE XFR-AD DSK-AD ESD TYPE LABEL LOADED REL-FR 

DPLE11 001000 001647 001000 OF 2 3 CSECT PHAA 001000 001000 

\ / Endl ~lin! 1/ ENTRY SWITCH 001068 

Phase Name 'SECT PHAB 0010AO 0010AO 

Beginning Entry Head CSECT PHAC 001140 001140 
Record 

Address in CSECT PHAD 0011EO 0011 EO 
Main Storage 

CSECT PHAE 001280 001280 

CSECT PHAF 001320 001320 

CSECT PHAG 0013CO 0013CO 

CSECT PHAH 001460 001460 

CSECT PHAI 001500 001500 

CSECT PHAJ 0015AO 0015AO 

t 
Control Section 
Names 

Figure 6. Linkage Editor Printed Output 
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Core I mage Library 

II PAUSE 
II EXEC 

/ IU Job-Control cards --:/T used for th is job. 

SYSRDR / _ ........ 
/ /'", 

/ I \ 

L --/2'1> Data E~d c~_ j 
Data 
(if any) 

SYSIPT 

System/360 

r-

/ 
./ 

--.£--1 
I 1052 I 
I Printer-Keyboard I 
L _____ J 

SYSLOG 

Note: Broken lines indj'cate where th3 
data cards would be placed if SYSRDR 
and SYSIPT were the same unit. 

Figure 7. Example 1: Program is in the 
Core Image Library (Part 1 of 2) 

Card Arrangement 

II JOB program name 

II EXEC 

Job control cards 
used for this job 

Data, if any 

Data End Card, if needed 

Comments 

If an error is detected during the link
age editing of a system program (module name 
beginning with SYS), diagnostic information 
is printed to indicate this condition: 

ABORT - ERROR ON SYS PROGRAM 

If LOG is specified and SYSLOG is assigned, 
this diagnostic information is printed on 
the device assigned to SYSLOG rather than 
the device assigned to SYSLST. Printing on 
SYSLOG is not affected by the ACTION NOMAP 
card. --

Examples 

Four examples follow of the card input and 
the inputloutput units used for executing 
jobs under certain conditions. Figure 7 
shows the setup for a program {PROGA} that 
is in the core image library and can be call
ed into storage and executed immediately. 
Figure 8 illustrates the setup for a program 
that is in the relocatable library. The 
Linkage Editor must perform certain func
tions before the program {PROGB} can be exe
cuted. This process is called link-and
execute. Figure 9 shows typical input when 
a program {PROGC} is read from SYSIPT. This 
is another example of link-and-execute. Fig
ure 10 illustrates possible input for sev
eral programs which are run as stacked jobs. 

F1.gure 7. Example 1: I Program l.S l.n the Core Image L1.bra:~:'Y (Part 2 of 2) 
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II PAUSE 

/ 
/ 

System/360 

./ SYSLOG 
r---'--i 

Optional -, 
/ 

~
JOb-Control 
cards used 

/ for th is job 

Optional 

/- -'\ 
I , 

~~--~~~. I 
Data L, 

_..J 

Necessary 
InputlOutput 
Units • 

I 1052 I 
I Printer-Keyboard I 
L _____ --.J 

Note: Broken I ines indicate where the 
data cards would be placed if SYSRDR 
and SYSIPT were the same unit. 

Figure 8. Example 2: Program is in the 
Relocatable Library-
Link-and-Execute (Part 1 of 2) 

Card Arrangement 

II JOB program-name 
II ASSGN SYSLST, ..• 

:} Job Control cards 
. used for this job 

II EXEC LOADER,R 

Data, if any 

Data End Card, if needed 

Comments 

Optional; used by Linkage Editor 

Figure 8. Example 2: Program is in the Relocatable Library--Link-and-Execute 
(Part 2 of 2) 
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System/360 

/ 
/ 

/ 

L---, 
--- I i 1052 I 

I Printer-Keyboard : 
L _______ J SYSLOG 

Necessary 
Input/Output 
Units 

--... 
/' "-

I \ 
I \ 

Note: Broken lines indicate where 

J 
L., 
J 

the cards from SYSIPT would be placed 
if SYSR DR and SYSI PT were the same 
unit. 

Figure 9. Example 3: Program is in Cards or in Card-Image on Tape -
Link-and-Execute (Part 1 of 2) 
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Card Arrangement 

II JOB program-name 
II ASSGN SYSIPT, .•• 

II ASSGN SYSLST, •••.. 

:} Job control cards 
. used for this job 

II EXEC LOADER 

ACTION CLEAR 
ACTION NOMAP 
PHASE program-name 
INCLUDE 
ESD 
TXT 
REP 
RLD 
END or XFR 
ENTRY 

Data, if any 

Linkage 
) Editor 

Input 

Data End Card, if needed 

Comments 

Required, unless previously 
assigned. 

Optional; used by Linkage Editor 

Optional 
Optional 

II PAUSE Optional 

Figure 9. Example 3: Program is in Cards or in Card-Image on Tape -
Link-and-Execute (Part 2 of 2) 
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I I PAUSE 

II EXEC 

II JOB P~OGX 

II EXEC 

\ 1* 

/ 
I 
\ 

\ 

/ 

Sytem/360 

/' 
/ 

/ 

-'---, ,---- I 
: 1052 I 
I Printer-Keyboard I 
L _______ .J SYSLOG 

I I EXEC 

II JOB PROG 1 

Necessary 
I nput/Output 
Units 

Figure 10. Example 4: Stacked Jobs 

\ 
\ 
\ 

12 RP;o""";G"'---;:S""'o-ur-c-e ---( 
Program 

~
ssembler 

Control Cards 
& Program Source 
Deck 

Note: Broken lines indicate where 
the data cards would be placed if 
SYSRDR and SYSIPT were the same 
unit. 
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TERMINATING A JOB 

The operator can initiate job termination, 
or he can terminate a job by replying to an 
error message. Figure 11 illustrates the 
steps for initiating job termination (steps 
1-5) and for replying to a message (steps 
2-5). In either case, entering a code 0 
terminates the job, and a code 1 causes a 
printout of main storage and terminates the 
job. 

Note: If the operator wishes to terminate 
---a- job and obtain a storage printout at 

any logical IOCS message (4nnnA), the 
utility storage print program should be 
used instead of giving a reply of 1. 
(The reason is that the OPEN/CLOSE/EOF/ 

EOV routines are either in the transient 
area, or have required information in 
the transient area (labels, control card 
records, etc.). The transient area is 
used (and destroyed) by the system stor
age print routine, which is executed 
when a 1 is given to the supervisor. 

STEP PROCEDURE 

1 Press REQUEST on the 1052, 

2 

3 

or 

Press STOP on the console, 
or 

Omit this step if a message 
has just been issued. 

Remove any data cards from 
SYSIPT (unless SYSIPT is 
the same device as SYSRDR). 

Change forms on the printer, 
if necessary. 

4 Place a PAUSE card in SYSRDR, 

5 

or 
Set up the next job, if 
possible. (Place its 
job-control cards in 
SYSRDR. ) 

Type 0 or 1 and the end-of
block code on the 1052 and 
press INTERRUPT. 

or 
Store 0 or 1 in byte 5 
through the console (and 
check it in the console 
lights). Then press 
INTERRUPT and START. 

Figure 11. Terminating a Job 
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COMMENTS 

If a 1052 Printer-Keyboard is available. The 
system acknowledges the request with a message 
(0702A) on the 1052 and PROCEED lights up. 

If a 1052 Printer-Keyboard is not available. 

Any data cards in SYSRDR need not be removed 
because Job Control bypasses them. 

The hexadecimal storage printout has 120 
characters/line. 

If a 1052 is available. 

If a 1052 is not available. 

Processing of the current program is discontinued. 

Code 
-0-

1 

Meaning 
Job Control is to search for the next 

job-control card in SYSRDR and processing 
is to continue without interruption. 

The contents of main storage are to be 
printed on SYSLST. (If SYSLST is not 
assigned, the job is terminated as if a 
code of 0 had been given.) Job Control 
is to search for the next job control card 
in SYSRDR and processing is to continue 
without interruption. 



RESTARTING A CHECKPOINTED JOB 

Restarting is the process of resuming the 
execution of a program that was terminated 
after a checkpoint was taken. Figure 12 
illustrates the procedure for restarting a 
job. Figure 13 shows the job-control cards 
used. 

(The system is in the wait state) 

STEP PROCEDURE CO~IENTS 

1 Ready the inputl 
output units used 
by the program to 
be restarted. 

2 Ready the tape or 
disk unit that 
contains the 
checkpoint records. 

3 Place job-control See Figure 13 
cards in SYSRDR. for necessary 

job-'control 
cards. 

4 Press START and 
INTERRUPT. 

Figure 12. Restarting a Checkpointed Job 

Card Arrangement Comments 

II JOB program-name 

II RSTRT If the checkpoint is 
or on disk. 

II RSTRT SYSxxx,kkkk If the checkpoint is 

Any job 
control cards 
needed for 
this program 

II ASSGN 

II FILES SYSxxx,n 

II EXEC 

on tape. 
Label cards must 
resubmitted. 

Assignment(s) for 
symbolic units 
referred to in a 
FILES card. 

be 

If tape files are to 
be positioned beyond 
tape marks. 

Figure 13. Job Control Cards Used When 
Restarting 
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SYSTEM/OPERATOR COMMUNICATION 

Communication between the IBM System/360 
and the machine operator is of two types: 

1. Communication from the system to the 
operator. 

2. Communication to the system, initiated 
by the operator. 

Communication from the system to the 
operator is required for efficient opera
tion and control of the system. Coded 
messages are either displayed on the system 
control panel (console) or printed on an 
IBM 1052 Printer-Keyboard, if one is avail
able (and assigned to SYSLOG) . 

The wait state is entered after every 
message issued on the console. When mes
sages are issued via a 1052, the wait state 
is entered only after messages which require 
a reply. 

Communication initiated by the operator 
may be used to process inquiries and also 
for system control. The operator can com
municate only to the supervisor via the 
system control panel switches and keys. He 
can communicate to either the supervisor 
or the problem program when a 1052 Printer
Keyboard is available (and assigned to 
SYSLOG) . 

In some cases, communication between the 
system and the operator may utilize a print
er or an inquiry display terminal. A print
er can qive instructions and messages to 
the operator. An inquiry display terminal 
can handle operator instructions and in
quiries 6 and replies from the system. 

Identifying Message Code 
--

Printed on 1052 Displayed on Console 
Printer-Keyboard from Byte 0 
-- --

Onnn 1111 0000 

Innn 1111 0001 

.2nnn 1111 0010 

3nnn 1111 0011 

4nnn 1111 0100 

Figure 14. Message Identification 
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COMMUNICATION FROM THE SYSTEM TO THE 
OPERATOR 

Coded Messages (MSG Macro) 

Communication to the operator can be han
dled from IBM-supplied programs and the 
user's problem programs through a program 
instruction called the MSG (Message) macro. 
This macro prints a five-character coded 
message on a 1052, or stores it in bytes 
0-4 of main storage, where it can be dis
played on the console by the operator. 
These messages may be a numerical code, or 
some set of' meaningful characters (for ex
ample, ISEQ for Input Sequence Error). IBM
supplied programs generally use an alpha
meric code. The form of the message isnnnnA 
or nnnn. The first character of the me~ 
sage identifies its source (Figure 14). 

Some messages require a reply from the 
operator to continue processing. When a 
reply is required, the letter A is the fifth 
character of the message and is printed on 
the 1052 following the 4-character message. 
If no 1052 is available, the letter A can 
be displayed on the console from byte 4 of 
main storage. When a reply is not required, 
the fifth character of the message is a 
blank. 

A reply is always a single character; 
any character may be a valid reply as de
fined by a user-written program. The char
acters 0, 1, 2, 3, 4, and 5 (Figure 15) are 
replies to any program using an IBM-supplied 
supervisor. 

Messages beginning with a 0 or a 4 may 
be two-part messages (actually two messages). 
The fifth character of the first of these 
messages is blank when a second message fol
lows. It is an A when there is no second 
message. 

Message Issued by 

IPL or Supervisor (Including Physical IOCS) 

Job Control 

Linkage Editor 

Other IBM Programs 

Logical IOCS 



Coded 

1052 

0 

1 

2 

3 

4 

Operator Reply* 

Console Byte 

00 or FO 

01 or Fl 

02 or F2 

03 or F3 

F4 

5 Meaning 

Terminates the job (Job Control searches for the next job
control card in SYSRDR and processing continues)** 

Prints out main storage and terminates the job.** 

Turns on program switch 7 in the UPSI byte of the 
co~nunication region. 

Turns off program switch 7 (UPSI byte) • 

Ignores the indicated I/O error and continue processing 
if physical laCS initiated the message (see Error 
Messages: Physical laCS). If not physical laCS initiated, 
reply and control are returned to the program that 
initiated the message. 

5 F5 Retries the indicated I/O operation if physical laCS 
initiated the message (see Error Messages: Physical laCS). 
If not physical laCS initiated, reply and control are 
returned to the program that initiated the message. 

r-------~------------------~------------------------------------------------------------------------

*Each reply (except 0 or 1) is returned to the program (IBM-supplied or user-written 
program) that initiated the message. Then the program can analyze the reply and 
perform the appropriate function. 

**See the section Terminating a Job for more information. 

~------------------------------------------------------------------------------------------------------

Figure 15. Replies to Messages (Using IBM-supplied Supervisor) 

When a two-part message is issued, the 
two parts are printed on the IBM 1052 
Printer-Keyboard, if one is available in 
the system. The first part (or first mes
sage) has the form Onnn or 4nnn, in which 
nnn is the channel and unit address of the 
I75 device in which the error occurred. 
The second part of the message (or second 
message) indicates the type of error. Its 
form is nnnnA or 4nnnA. 

When a 1052 is not available, the opera
tor must display main storage bytes 0-4 for 
the first message. If byte 4 is blank, he 
must then press the start and interrupt 
keys, and display bytes 0-4 for the second 
message. If byte 4 contains an A, this is 
the only message and it indicates the type 
of error. 
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OPERATOR REPLY VIA THE 1052 PRINTER
KEYBOARD: Figure 16 illustrates the pro
cedure for replying to an error message 
when a 1052 Printer-Keyboard is available. 

STEP PROCEDURE 

1 Observe the 1052 PROCEED light. 

2 Type the appropriate reply. 

3 Type an end-of-block (EOB) 
character and press INTERRUPT. 

COMMENTS 

It is on when a message reply is required. 
(·Processing is suspended until the reply 
is given.) 

From a prepared list of messages and 
required responses. 

If a wrong reply is typed accidentally, 
the operator must enter the correct reply 
through the console: 

Press STOP. 
Enter the correct reply in byte 5. 
Press START. 

(Hold ALT CODE down and type a 5. ) The 
system resumes processing. 

Note: If an input/output error (other than wrong-length-record) occurs during the op-
erator response, the system enters the wait state (WAIT lights up on the console) • The 
operator must store the response in byte 5 of main storage. 

Figure 16. Operator Reply via the 1052 Printer-Keyboard 

OPERATOR REPLY VIA THE SYSTEM CONTROL PANEL: 
Figure 17 illustrates the procedure for re
plying to an error message when a 1052 
Printer-Keyboard is not available. 

STEP PROCEDURE 

1 Observe the WAIT light on th e 
console. 

2 Press STOP. 

3 Display bytes 0-4 of main st or age. 

4 Store the appropriate reply ln 
byte 5 (and check it in the 
console lights) . 

5 Press START and INTERRUPT. 

COMMENTS 

It is on when the system is in the wait 
state. 

When a reply is required, an A (1100 0001) 
is in byte 4. 

This step can be omitted when a reply of 
blank is desired. 

The system resumes processing. 

Figure 17. Operator Reply via the System Control Panel (Console) 

Error Codes (Byte 32) 

When the Supervisor detects an I/O error 
from which no automatic recovery is possible, 
FFFF (hexadecimal) appears in the B and A 
registers on the console and the wait state 
is entered. The operator must display main
storage byte 32 (hexadecimal) to obtain the 
error code. These codes and their meanings 

I are listed in the Operator Messages Manual 
referenced on the front cover of this pub
lication. 
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Error Codes (Bytes l8-1D) 

Additional information, called sense infor
mation, concerning certain input/output 
errors is in main-storage bytes l8-1D (hexa
decimal). The first two bytes (18 and 19) 
are used when a message is issued via the 
messaqe (MSG) macro. The last four bytes 
(lA-1D) contain information that may be 
useful under certain conditions. For ex
ample, when a disk unit has an error and a 



message is issued, bytes lA-lD contain cyl
inder and head information (in the form 
cchh) connected with the disk error. A de
scription of this sense information is given 
in the publication for each I/O unit. (See 
the IBM System/360 Bibliography; its form 
number is listed on the front cover of this 
publication. ) 

Other Messages 

is possible only with the Supervisor. Fig
ure 18 illustrates the procedure for 
operator-initiated communication to the 
Supervisor, using the system control panel 
(console) • 

For the operator to communicate with the 
problem program: 

1. The 1052 Printer-Keyboard must be 
available and must be assigned to SYSLOG. 

Some messages may be issued from the problem 2. 
program by means other than the MSG macro. 

CR=YES must have been specified in the 
supervisor assembly. 

These messages may be in sentence form, 
giving instructions to the operator or in- 3. A user-written routine to process the 

communication must be present in main 
storage and activated. 

formation about the status of the system or 
program. These messages may appear on the 
1052 or on the 1403 or 1443 printers of the 
system. Some examples are: 

PHASE A COMPLETED 
1-0 DATA CHECK ERROR 
UNIT UNAVAIL 

COMMUNICATION INITIATED BY THE OPERATOR 

Communication initiated by the operator can 
be to the Supervisor or to the problem pro
gram. When a 1052 Printer-Keyboard is 
available, communication is possible to 
both the Supervisor and the problem program. 
When a 1052 is not available, communication 

4. The operator must have a prepared list 
of codes and inquiries (if required) 
acceptable to the problem program. 

Figure 19 illustrates the procedure for 
operator-initiated communication to the 
Supervisor or the problem program using the 
1052 Printer-Keyboard. 

Note: An inquiry display terminal can also 
be used by the operator to communi
cate with the problem program. A 
user's routine must be present to 
handle this request, process and dis
playa reply, and return control to 
the Supervisor. 

r-----,--------------------------------------------r---------------------------------------------~----
STEP PROCEDURE COMMENTS 

~~--~-------------------------------------------r--------------------------------------------------
1 Press STOP. 

r-----+--------------------------------------------r--------------------------------------------------
2 Store the appropriate code in byte 

5 (and check it in the console 
lights) . 

Cod~ 
00 or FO 
01 or Fl 

02 or F2 

03 or F3 

Meaning 
Terminate the job. 
Printout main storage and 

terminate the job. 
Set UPSI bit 7 on and 
continue processing. 

Set UPSI bit 7 off and 
continue processing. 

~----+--------------------------------------------r--------------------------------------------------

3 Press INTERRUPT and START. The system analyzes the code and 
functions accordingly. (If a code 
other than those listed is entered, 
it is ignored.) 

Figure 18. Operator-initiated COlTImunication to the Supervisor via the Console 



STEP PROCEDURE COMMENTS 

1 Press REQUEST The system acknowledges the request 
with a message (0702A) on the 1052. 

2 Observe the 1052 PROCEED light It should be on. 

3 Type the appropriate code, the 
end-of-block code, and press 
INTERRUPT. 

The system analyzes the code and 
functions accordingly. 

Code 

{ 
-0-

Communication 1 
to an 
IBM-supplied 2 
Supervisor 

3 

Meaning 
Terminate the job. 
Printout in storage and 

terminate the job. 
Set UPSI bit 7 on and continue 
processing. 

Set UPSI bit 7 off and continue 
processing. 

Other Transfer control the problem program 
routine for processing. 

4 If an inquiry is to be entered, 
observe the PROCEED light. 

It should be on. 

Otherwise, the communication 
is ended. 

5 Type the inquiry. When the inquiry is .shorter than or equal to the 
maximum allowable size, also type an end-of
block character (hold ALT CODE down and 
type a 5). (When the inquiry is longer than 
the maximum allowable size, a wrong-length 
record results.) 

Figure 19. Operator-initiated Communication to the Supervisor or the Problem Program 
via the 1052 

SELECTED CONSOLE INFORMATION 

For the operator's convenience, selected 
information on the IBM System/360 Model 30 
system control panel is presented in this 
section. For further information on the 
purpose and use of the 2030 system control 
panel, refer to the IBM System/360 Model 30 
Operator's Guide, listed on the front cover 
of this publication. 

Part of the 2030 system control panel 
(Figure 20) provides manual controls and 
indicator lights that serve as an operator's 
system control console. This console serves 
many functions, some of which are: 

1. Displaying information from main stor
age (Figure 21). 

2. Manually storing information into main 
storage (Figure 22). 

The lower section of the console contains 
keys, rotary switches, and indicator lights 
that enable the operator to enter or dis
play information into or from main storage. 
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Rotary switches A, B, C, and D are used 
to set up the address for manual operations 
involved with main storage. Rotary switches 
Hand J are used to set up the data to be 
entered into storage. 

The display storage selection switch 
(rotary switch E) is used to select the 
particular area to be addressed for display 
or storage. For example, if a location in 
main storage is to be displayed, set the 
displ~y storage selection switch to the MS 
position. 

The main-storage address register (left 
center of console) displays the address 
dialed in rotary switches A, B, C, and D 
when either displaying or storing informa
tion. The address is indicated by the half
byte binary values (8421) that are lighted. 
The hexadecimal/binary decal under rotary 
switches A, B, and C can be used to convert 
the binary values to hexadecimal. 

The main-storage data register (left 
center of console) displays the data dialed 
in rotary switches Hand J, after the data 
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has been entered into main storage. The 
data is also indicated by the halfbyte bi
nary values (8421) that are lighted. 

STEP PROCEDURE 

1 Observe the TEST and ALLOW W 
lights. 

2 Press STOP. 

3 Set DISPLAY STOR SEL (rotary 
switch E) to MS. 

4 Dial the address of the desi 
byte in rotary switches A, 
C, and D. 

5 Press DISPLAY. 

R ITE 

~d 

I 

re 
B 

COMMENTS 

They must be off, otherwise a manual 
display is not possible. 

The system stops after the current 
instruction is processed. MAN lights 
up. 

For example, to display byte 32, convert 
to hexadecimal 0020; then set rotary 
switch A to 0, B to 0, C to 2, and 
D to O. 

The address of the selected location is 
displayed in the main-storage address 
register. (Check the address for 
accuracy. ) 

The data stored in the selected location 
is displayed in the main-storage data 
register. 

Figure 21. Displaying Information From ~ain Storage 

STEP PROCEDURE 

1 Observe the ALLOW WRITE light. 

2 Press STOP. 

3 Set DISPLAY STOR SEL (rotary 

4 

5 

6 

switch E) to MS. 

Dial the address of the byte to 
be altered in rotary switches 
A, B, C, and D 

Dial the byte of information to 
be stored in rotary switches 
Hand J. 

Press STORE. 

7 Press START. 

Figure 22. Storing Information In Main Storage 
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COMMENTS 

It must be off, otherwise storing 
information is not possible. 

The system stops after the current 
instruction is processed. MAN lights up. 

For example, to alter byte 5 of main 
storage, set rotary switch A to 0, B to 
0, C to 0, and D to 5. 

The information stored is in hexadecimal 
form. For example, if the operator is 
responding to a supervisor message with 
a reply of 3, rotary switches Hand J 
are set to 0 and 3, respectively. 

The address of the byte to be altered is 
displayed in the main-storage address 
register. (Check the address for 
accuracy. ) 

The byte of information stored is 
displayed in the main storage data 
register. (Check this information to 
determine if it has been entered 
correctly. ) 



ASSEMBLER 

The Assembler program produces a machine
language object program from a user-written 
source progrdm. The operating procedures 
are arranged, for the convenience of the 
operator, in eight quick-reference charts, 
or figures. 

Device Assignments (Figure 23) lists the 
required and optional input/output units, 
and the symbolic units which identify them. 
The function of each device is also listed. 
Figure 24 illustrates the I/O units used. 

The Source Deck (Figure 25) lists and 
explains the card groups which make up the 
source deck, and the order in which they 
must appear. 

Assembler Control Cards (Figure 26) gives 
the use and functions of the ALOG, AOPTN, 
AWORK, and AFILE control cards. 

Disk Label Cards (Figure 27) lists the 
disk label cards required by the Assembler 
with their contents. 

Assembler Output Deck (Figure 28) lists 
and explains the card groups of the object 
deck, the conditions of their assembly, and 
the order in which they are produced. 

The Output Listing (Figure 29) presents 
the output-11sting format, its information 
groups, and the fields within these groups. 

Assemble-and-Execute (Figure 30) lists 
the cards needed to combine the assembly 
and execution of a user's program. Figure 
30 shows the input/output units used. 

Operating Considerations (Figure 31) 
contains other information for the operator. 
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Symbolic 

I Unit 

SYSRDR 

Function and Device 

Required 

Job-control input devi 
IBM 1442, 2520, or 254 

D 

c 
o 

SYSIPT Source program input d e 
o 
t 
o 

IBM 1442, 2520, or 254 
IBM 2400-series Magne 
(If the Data Conversi 
tape, it must also be 
must be 80-byte unblo 

SYSOPT Object program output 
IBM 1442, 2520, or 254 

IBM 2400-series Magne 
Data Conversion Featu 
Output on tape is in 

SYSLST Program listing device 
IBM 1403, 1404 (contin 

IBM 2400-series Magne 

c 

d 
o 
t 
r 
8 

without the Data Conv 

u 
t 
e 
r 
1 
y 

Listing on tape appea 
forms-control byte fo 
(This forms-control b 

CCW used during print 

SYSOOO Used for temporary wor 
IBM 2311 Disk Storage 

May be the same as th 

Optional 

SYSLOG Operator message loggi 
IBM 1052 Printer-Keybo 

IBM 1403, 1404 (conti 

SYSOOI Used for temporary wor 
IBM 2311 Disk Storage 

Reduces assembly time 
separate disk drive. 

For any of the above device assignme 
errors routines. 

• Figure 23. Device Assignments 
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k 
D 
e 

n 
a 
n 

k 
D 

n 

evice Assignments 

e. May be the same device as SYSIPT. 
Card Read Punch, or 2501 Card Reader. 

vice. May be the same device as SYSRDR. 
Card Read Punch, or 2501 Card Reader. 

ic Tape Unit (7- or 9-track) may be used. 
n Feature was used to prepare thE! 7-track 
used to read the tape) • The tape records 
ked records. 

evice. 
Card Read Punch. 

ic Tape Unit (9-track, or 7-track with 
e) may be used. 
O-byte unblocked records. 

ous forms only) , or 1443 Printer. 
ic Tape Unit (9-track, or 7-track with or 
rsion Feature) may be used. 
s as l2l-character print images (a single 
lowed by a l20-character line image) . 
te is the command code portion of the 
out) . 

area during assembly. 
rive. 

system residence device. 

Device Assignments 

g device. 
rd, or 
uous forms only) , or 1443 Printer. 

area during assembly. 
rive. 
by providing additional work area on a 
(See the AWORK option in Figure 26) . 

ts, the Supervisor must contain the corresponding 
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// DLAB 
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Note: Broken lines indicate where the 
Assembler input cards would be placed 
if SYSIPT were the same unit as SYSRDR. 

Figure 24. I/O Units used by the! Assembler Program 
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Figure 25 lists the card groups that make 
up the source deck produced by the program
mer, with an explanation of each group. 
The groups are listed in the order in which 
they appear in the source deck. 

All job-control cards must enter the 
system via SYSRDR, all others via SYSIPT. 
(The same device may be assigned to both 
SYSRDR and SYSIPT.) 

Card Group 

Job-Control Cards 

Assembler Control 
Cards 

Supervisor
assembly 
Source Cards 

Problem-program 
Source Cards 

End Card 

Card Arrangement 

II JOB ASSEMBLER 

II DATE 

II ASSGN 

II VOL 
II DLAB 
II XTENT 

II VOL 
II DLAB 
II XTENT 

II EXEC 

ALOG 
AOPTN 
AWORK 
AFILE 

SUPVR 
SYMUN 
IOCFG 
SEND 

Assembler, 
Machine, and 
Macro statements. 

END 

Figure 25. The Source Deck 
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Comments 

First card in group. Always required. 
Assemble-and-Execute is initiated 
when the name of the problem program 
appears as the second operand. 

Required on first job after IPL. 

See Figure 23 for Device Assignments. 
(Only those assignments not already 
in effect are required.) 

Required for SYSOOO (all assemblies). 
See Figure 27 for operands. 

Required for SYSOOI (when the 
AWORK2 option is used). 
See Figure 27 for operands. 

Last card in group. Always required. 

See Figure 26 for explanation of 
use and function. 
These cards may appear in 
any order. 

Either a BOS or independent supervisor 
may be assembled. 

REPRO and PHASE cards must be present if 
Assemble-and-Execute rs-8pecified. 

START card may be omitted if a 
problem program is assembled alone 
(START 0 assumed). 

START card must be omitted if a supervisor 
is assemblecr:-

Last card of source deck. 



The control cards in Figure 26 have the same format as assembler statements. ALOG, 
AOPTN, AWORK, and AFILE appear as if they were mnemonic operation codes. 

Each option of the AOPTN card may be specified in a different AOPTN card or they may 
appear as multiple operands (separated by commas) in a single card. (No continuation 
cards may be used.) 

One or 
More 
Blanks Operation 

One or 
More 
Blanks Operand Meaning 

r---------+-------------~-----------~------------------_+------------------------------------"---""---
ALOG (Anything 

appearing 
here will 
be treated 
as comments.) 

The contents of the ALOG card, the 
contents of all assembler-option 
cards following the ALOG card, and 
a statement of the total number of 
errors will be printed out on 
SYSLOG. 

r---------T-------------~-----------~-------------------_+---------------------------------------- -- -

AOPTN NODECK The object deck will not be pro
duced, in cards, or on tape or 
disk. This will not affect the 
appearance of the program listing. 
Also, no cards will be reproduced 
as a result of REPRO or PUNCH 
instructions. 

r---------+-------------~-----------~------------------_+--------------------------------------- -

AOPTN NOESD No External Symbol Dictionary data 
will appear in the object deck or, 
the program listing. (Program will 
not be acceptable to a basic opera
ting system or an operating system. 

r---------+--------------4-----------~r_----------------_+-----------------------------------------

AOPTN NORLD No Relocation Dictionary data will 
appear in the object deck or the 
program listing. (Program may not 
be relocatable.) 

r---------~----~------~-----------~------------------_+--------------------------------------- -
AOPTN NOLIST The program listing will not appear. 

r---------~------------~-----------~,_----------------_+-----------------------------------------

AOPTN NOERR The error listing will not appear 
in the program listing. 

r---------~------------~-----------~------------------_+---------------------------------------- -
AOPTN NOSYM The symbol table will not appear in 

the program listing. 
r---------+--------------4-----------~------------------_+--------------------------------------

AOPTN IPL An IPL routine (for loading as 
independent supervisor from a card 
reader) will precede the object 
program. 

r---------+--------------4-----------~,_----------------_+-------------------------------------- -" 

AOPTN PCHSYM The symbol table is put out on the 
device specified for text output. 
This table is required by the Auto
test program, if its symbolic test
ing capabilities are to be used. 

r---------1-------------~------------~-----------------_+------------------------------------- -

AOPTN CROSSREF A cross-reference listing will 
appear instead of the symbol table 
listing. The cross-reference list
ing contains all the symbols used 
in the program and the statement 
numbers of statements in which they 
were used. h-________ ~ ____________ ~ ____________ ~ ________________ ~ ________________________________________ __ 

Figure 26. Assembler Control Cards (Part I of 2) 
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One or 
More 
Blanks Operation 

AOPTN 

AOPTN 

AOPTN 

AOPTN 

AWORK 

AWORK 

AFILE 

AFILE 

One or 
More 
Blanks Operand 

ENTRY 

BGNBATCH 

BATCH 

ENDBATCH 

1 

2 

LIBRARY 

LIBRARY,RETAIN 

Meaning 

An ENTRY card will be produced at 
the end of the output text. 
Otherwise it must be placed there 
manually, before link-editing. 

The assembler assumes another 
source deck is to be assembled 
immediately; that is, a batched 
environment is assumed * • 
Note: If SYSLST and SYSOPT are 
assigned to tape, the tapes are 
opened, but are not closed at the 
end of the assembly. 

A batched environment is continued. 
If listing or output tapes are 
used, they will not be closed * • 

The batch environment is ended and 
end of job will be called. If 
SYSLST and SYSOPT are assigned to 
tape, the tapes will be closed*. 

The assembler assumes one work 
area. 

The assembler assumes two work 
areas. 
If the AWORK card is omitted, the 
assembler assumes one work area. 

The assembler will place the assem
bled object program in the reloca
table library as a module. The 
next module placed in the reloca
table library will overlay this 
program. 
The module name must appear in the 
name field of the AFILE card. 

The assembler will place the assem
bled object program in the reloca
table library as a module for per
manent storage. Modules placed in 
the relocatable library at a later 
time will not overlay this program. 

The module name must appear in the 
name field of the AFILE card. 

* The batched environment is used to assemble several independent source programs. 
with one assembler run. AOPTN BGNBATCH immediately precedes the first source 
program, AOPTN BATCH immediately precedes each source program between the first 
and last one, and ENDBATCH immediately precedes the last source program . 

• Figure 26. Assembler Control Cards (Part 2 of 2) 
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Figure 27 lists the disk label cards re
quired by the Assembler, and their contents. 
The details for punching these cards are -
given in Card Formats: Job Control Cards. 

Card Field Contents 

Required for all assemblies. 

VOL Symbolic Unit SYSOOO 
File Name WORKI 

DLAB File Name BOS 8K DISK 
Format Identifier 1 
File Serial Number Required 
Volume Sequence Number 0001 
Creation Date Today's Date 
Expiration Date Today's Date 
System Code Optional 

XTENT Extent Type 1 
Extent Sequence Number 000 
Lower Limit of Extent (Define the 
Upper Limit of Extent to SYSOOO, 
Volume Serial Number Must be the 
Symbolic Unit SYSOOO 

Required only when the AWORK 2 option is used. 

VOL Symbolic Unit SYSOOI 
File Name WORK2 

DLAB File Name BOS 8K DISK 
Format Identifier 1 
File Serial Number Required 
Volume Sequence Number 0001 
Creation Date Today's Date 
Expiration Date Today's Date 
System Code Optional 

XTENT Extent Type 1 
Extent Sequence Number 000 
Lower Limit of Extent (Define the 
Upper Limit of Extent to SYSOOl, 
Volume Serial Number Must be the 
Symbolic Unit SYSOOI 

.Figure 27. Disk Label Cards 

-- --

--
WORK FILE 1 

--

area, on the disk pack assigned 
to be used by the assembler. ) 
same as DLAB File Serial Number. 

-----

---.--

---.---
WORK FILE 2 

- --

area, on the disk pack assigned 
to be used by the assembler. ) 
same as DLAB File Serial Number. 

--
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Figure 28 lists the card groups that 
make up the output deck produced by the 
assembler, and the conditions of their as
sembly. The groups are listed in the order 
in which they appear in the output deck. 
Note: No output deck will be produced when 
NODECK appears in AOPTN. 

Card Group 

IPL routine 

Reproduced Cards 

Symbol Table (SYM) 

External Symbol 
Dictionary (ESD) 

Supervisor 

Program Loader 

Problem Program 

Relocation Dictionary (RLD) 

END Ca:rd 

ENTRY Card 

Object Deck Identification 

Remarks 

Used for loading an independent supervisor from 
a card reader. Produced when IPL appears in 
AOPTN. 

These reproduced cards result from REPRO or 
PUNCH instructions located before START. 

Produced when PCHSYM appears in AOPTN. 

Produced except when NOESD appears in AOPTN. 

Either a BOS or an independent supervisor 
may be produced. 

Produced as part of the independent supervisor. 

Consists of TXT, XFR, and reproduced cards. 
The reproduced cards result from REPRO or 
PUNCH instructions located after START. 

Produced if relocatable constants are present, 
except when NORLD appears in AOPTN. 

Produced as the last card of the output deck. 
(Next to last if an ENTRY card is produced.) 

Produced as the last card of the output deck 
when ENTRY appears in AOPTN. 

The 4-character assembly identification label punched into the name field of the first 
TITLE card in the source program is punched into columns 73-76 of each record in the 
object deck. If there is no label, these columns are left blank. 

Object Deck Sequence Numbering 

An assembler-generated sequence number is punched into columns 77-80 of each card in 
the object deck. 

Figure 28. Assembler Output Deck 
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EXTERNAL SYM80l DICTIONARY 

SYM80L TYPE 10 AOOR LENGTH LO 10 

SAMPLE SO 01 0012eo 0002E3 

r~----------------------------------------------------------------------------------------------------------------------

~-----------------~-----------------------------------

12/31/65 PAGE 001 

LOCATN 08JECT CODE ADOR1 AOOR2 STMNT SOURCE STATEMENT 

0001 AOPTN ENTRY,CRO$$PEf SMP10001 

--

r-------------------------------------------

lOCATN OBJECT CODE AOORI AOOR2 STMNT 

0003 
0004 
0005 
0006 
0007 
0009 
0010 
0057 

001338 0550 000;9 
00U3A 0060 

0061 
0070 

001362 1833 0077 
001364 4120 5009 01413 0078 
00136B 0263 5015 2000 OUAF 00000 0079 

0080 
001378 4133 0001 00001 0085 
OOU7C 4230 5074 O13AE 0086 
001380 9504 5074 013AE 0087 
001384 4180 5058 01392 0088 
OOll88 4122 0064 00064 0089 
OOll8C 41FO 502E 01368 0090 

0091 
0098 

OOUAE 0104 
OOllAF 0105 
001413 40C9C20440C2C1E2 0106 
00'1417 40404OO607C509C 1 0107 
001408 40C30605E3090603 0108 
00153F 4848484848484848 0109 
001338 0110 

-[- -
------------------

12131/65 PAGE 002 

S£lURCE STATEMENT 

SAMPLE 

PRINT 

8EGKN 

MOVI: 

ENOPROG 

TEST 
KAPA 
MESSAGE 

ISEQ 
PUNCH 
START 
PRINT 
OTFRG 
OTFSR 

DTFEN 
8AlR 
USING 
OPEN 
CNTRL 
SR 
LA 
MVC 
PUT 
lA 
STC 
CLI 
8E 
LA 
8 
CNTRl 
EOJ 
OS 
OS 
DC 
DC 
DC 
DC 
END 

---

77,80 SMPl0003 
• PHASE SAMPLE,S' SMPl0004 
4800 SMPl0005 
NOGF.N SMPl0006 
OIS~ SMPL0007 
BlKSIZf~100,CONTROI=YFS,DFVAOOR=SY$LST,OEVICE=PRINTER,TOXSMPL0008 
AREAl=KAPA,PECfOR~=fIXUNA,TYPfFLE=OUTPUT SMPl0009 

5,0 
.,5 
PRINT 
PRINT,SK,l 
3,3 
2,MESSAGE 
KAPA,O(?t 
PRINT 
3,1131 
3, TEST 
TEST,X'04' 
ENOPROG 
2,100(2) 
MOVE 
PRINT.SK,l 

Cll 
CllOO 
CLIOO' IBM BASIC OPERATING SYSTEM/360 • 
Cl10d' OPERATING GUIDE- 18K OISKt 
CLlOO' CONTROL PROGRAMS AND ASSEMALFR • 
CllOO· •••••••••••••••••••••••••••••••• • 
BEGIN 

-

SMPLOOlO 
SMPlOO 11 
SMPl0012 
SMPl0013 
SMPl0014 
SMPL0015 
SMPl0016 
SMPl0017 
SMPl0018 
S,",Pl0019 
SMPL0020 
S,",Pl0021 
SMPl0022 
SMPl0023 
SMPl0024 
SI1PL0025 
SMPl0026 
SMPl0027 
SMPl0028 
SMPL0029 
SMPL0030 
SMPL0031 
SMPL0032 
SMPl0033 

Figure 29. Example of an Assembler I.,isting (Part 1 of 2) 
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POS.ID REL.ID FLGS ADOR 

01 01 DC 0012CO 
01 01 04 0012CA 
01 01 OB 0012CD 
01 01 04 OOl2E4 
01 01 08 0012F9 
01 01 04 001314 
01 01 04 001320 
01 01 08 001329 
01 01 OC 001334 
01 01 OC 001350 
01 01 OC 00135C 
01 01 ac 001314 
01 01 OC 001398 

RELOCATION DICTIONARY 

POS .ID - Relocation factor of the contents of 
the load oonstant. 

REL.I D - Relocation factor of the control section 
in which the constant appears. 

FLGS - Flog indicating the type of constant 
(A-type, V-type, etc.) 

ADDR - Assembled address of load constant. 

--------------------------- -----------------------------------------------------~--------------------------~ 

01 AGNOSTICS 

NO ERRORS IN THIS ASSEMBLY 

-------------.---------------------------------------

CROSS REFERENCE LIST ING DISK ASSEMBLER,8K 

SYMflUl LEN VALUE Off CRUSS-REFERENCE 

BEGIN 002 001338 0059 0110 
ENOPROG 004 001392 0094 0088 
ICCHOO03 002 OOl31A 0048 0042 0046 
ICCWOo03 OOH 001328 0051. 0044 0051 Note: The maximum number of symbols and IGCBOO03 002 0012C4 0010 0033 0034 
IGCwOO03 008 0012F8 0038 0019 0030 cross-references to symbols that can 

IOCCOO05 004 001350 0069 0064 be listed is 20,625. 
IPRROOO3 001 0012F2 0031 0031 
IPRTOO03 004 0012E 6 0034 0035 
KAPA 100 OO13Af 0105 0015 (103R 0019 
MESSAGE lOll 0)1413 0106 0078 
MOVE 006 001368 0079 0090 
PRINT 001 0012CO 0014 0024 0029 0041 0055 0069 
PRINTA 004 001334 0055 0028 0040 
PRINTB 001 001330 0053 0030 0031 
PRINTC 004 001300 0040 0052 0015 0096 
PRINTP 004 0012f)2 0020 0084 
SAMPL E 000 000000 0005 
TEST 001 OOl3AE 0104 0086 0087 

~-- ------------------------------------- ---------------------------- ---~ 
• Figure 29. Example of an Assembler Listing (Part 2 of 2) 
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Figure 30 shows the order of the cards that are submitted to execute a program 
immediately after it is assembl~.~d. Figure 31 shows the IIO units used by the assembler 
program for Assemble-and-Execute. 

Card Group Card Arrangemen"t 

Job Control II JOB ASSENBLER, program-name 

II DATE ..... 

II ASSGN SYSLST, .•..• 

II ASSGN SYSIPT, ••••• 

II ASSGN SYSOPT, ..••• 

II ASSGN SYSLOG, •.••. 

II ASSGN SYSO 0 0, .••.. 

II ASSGN SYS001, .•.•• 

II VOL SYSOOO, •... 
II DLAB 
II XTENT 

II VOL SYS001, .••• 
II DLAB 
II XTENT 

II EXEC 

Comments 

The name of the problem program must 
appear as the second operand of the 
JOB card. 

Required only if this is the first 
job after an IPL. 

Optional 

Optional - Required if AWORK 2 
is included. 

Optional } 
Optional 
Optional 

Required 

Required if AWORK 2 is 
included. 

~-------I----------"----------+------------------------- ... --

Assembler 
Input 

Data 

Job Control 

AOPTN ENTRY 
AFILE 
AWORK 2 

. t Any other assembler 
• ~ control cards desired 

REPRO 
PHASE .•••• 
Program Source Deck 

END 

Data, if any 
Data End Card, if needed 

II PAUSE 

} 

Required 
Required 
Optional 

Required 

Optional job control card 

• Figure 30. Cards Submitted for Assemble-and-Execute 

-.-
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System Pack 

System/360 

/1 PAUSE 

1/ EXEC 

IlxTENT 
II DLAB 

I I VOL SYSOOl 

'/ XTENT 
II DLAB 

I I VOL SYSOOO 
II ASSGN SYSOOl 

II ASSGN SYSOP 
,/1 ASSGN SYSOOO 

'II ASSGN SYSLO 

'/ ASSGN SYSIPT 
'/ ASSGN SYSLST 

'/ DATE 
'I I JOB ASSEMBLER 

prog ram- name 

SYSRDR 

L 

/ 
/ 

/ 

Optional --------, 

/ 
/ 

/ 

/ 

/ 
/ 

I 
/ 

/ 

/ 
/ 

I 
I 

". 

/ 
/ 

/ 

.... , 
\ 
\ 

I 
I 

'0 ___ J 

,-1-------, ~eqU;,.d 
-:; Optional 

L--------=-SY:-:-::-::SI-::-:!PT 

SYSOPT (must be assigned, used if 
relocatable library is full 
or not available.) 

/' " I \ 
I 

I .., 
_J 

Note: Broken lines indicate 
where the Assembler input cards 
would be placed if SYSRDR and 
SY SI PT were the same unit. 

• Figure 31. 1/0 Units used by the Assembler Program (Assemb1e-and-Execute) 

44 Operating Procedures 



Endless Loop. Errors in the coding of a macro definition (handling of the inner macro 
calls and AIFB and AGOB statements) can cause an endless loop during the first as
sembler pass. This loop may be ended by turning on UPSI bit 7 (see Communication 
Initiated by the Operator). This will stop further processing of AIFB and AGOB state
ments and inner macro instructions, allowing the assembly to proceed. 

~----------------------------------------------------------------------------------------------------

Macro Error Message. If an error condition of severity code 7, 8, or 9 is encountered 
during the assembly of a user-written macro, and if an ALOG assembler control card 
is included in the input stream, a message (contained in the macro definition) will 
be immediately printed out on SYSLOG. 

The format of the message is~ 

MNOTE SEV-n XXXXXXXXXXXXXXXXXXXXXXX 
(text of message) 

~-------------------------------------------------------------------------------------------------.- --
Input and Output Using an IBM 1442 or 2520 Card Read Punch. Whenever an IBM 1442 or 

2520 Card Read Punch is assigned to SYSRDR and/or SYSIPT and also to SYSOPT, a num
ber of blank cards sufficient: for punching the output deck must follow the assembler 
source deck. If several jobs are assembled in succession (stacked jobs), enough 
cards must be inserted to prevent erroneously punching the cards of a following job. 
Any extra cards that are not needed are automatically bypassed. 

~----------------------------~----------------------------~----------------------------------------

Input On Magnetic Tape. When assembler input (the source program)is on magnetic tape, 
the tape must be positioned at the first data record before assembly begins. When 
input for several assemblies is on tape, separated by tape marks, the tape must be 
positioned at the first data record for each assembly. (The assembler program does 
not recognize or space over tape marks.) The FILES card can be used for this 
purpose. 

Figure 32. Operating Considerations 
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i 
LIBRARY PROGRAMS ~ 
The operating procedures for library pro
grams are arranged, for the convenience of 
the operator, in eleven quick-reference sec
tions: 

AORGZ 

CORGZ 

CSERV 

DSEHV 

LORGZ 

Reallocate library limits pro
gram (Figure 35) 

Copy system program (Figure 36) 

Core image library service pro
gram (Figures 37 and 38) 

Directory service program 
(Figures 39 and 40) 

Condense library program 
(Figure 41) 

MMAINT Macro library maintenance pro
gram (Figure 42) 

MSERV 

PSEHV 

Macro library service program 
(Figures 43 and 44) 

PUB table service program 
(Figures 45 and 46) 

RMAINT Relocatable library maintenance 
program (Figure 47) 

RSERV Relocatable library service pro
gram (Figures 48 and 49) 

SYSCMA Core image library maintenance 
program (Figure 50). 

Figure 33 illustrates the input/output 
units used by library programs. 

Operating Considerations 

INFORMATION ENTRY: All cards having // and 
blank in the first three columns are con
sidered to be control cards, and enter the 
system via SYSRDR. All other cards (or 
card-images) must enter the system via 
SYSIPT., 

PUNCHED CARD OUTPUT: All service programs 
that provide punched card output (CSERV, 
MSERV, RSERV) have a special consideration 
whenever the same IBM 1442 or 2520 is as
signed to SYSRDR and/or SYSIPT and also 
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to SYSOPT. If the PUNCH or DSPCH librarian 
control card is used, then a sufficient num
ber of blank cards for punching must follow 
each request (to prevent erroneously punch
ing into any following control cards). The 
service programs automatically bypass any 
extra blank cards that are not needed and 
look for the next legitimate librarian con
trol card. 

CARRIAGE TAPE: For programs that 
provide for printed output, a carriage chan
nel 12 punch should be used to indicate an 
overflow condition. If a channel 9 punch 
is used, a physical IOCS error message will 
result. 

--l 
r~5;- '-_ 
I Printer-Keyboard I L _____ ...1 

\ 
\ 

\ 

/' 

I " \ 
J 

L, 
..J 

SYSIPT 
Required by 
Maintenance 
Programs 

SYSLST 
Required by 
Service Programs 
(Display Function) 

\ 
(---'---, 
I I 
L ____ -' 

SYSOPT 
Required by Service 
Programs (Punch Function) 

Figure 33. Input/Output Units Used by 
Library Programs 



STATUS REPORT 

When a printer is assigned to SYSLST, a status. report (Figure 34) is printed for certain 
library programs. This report indicates the current condition of the system pack. A 
status report is printed at the successful completion of the following programs: 

AORGZ 
LORGZ 
MMAINT 

RMAINT 
SYSCMA 
Linkage Editor 

In some cases, a status report can be printed if any of the following programs could 
not be successfully completed. It is printed as the result of a response to certain 
error messages. These programs are: 

MMAINT 
MSERV 
RMAINT 

The format of the status report is: 

RSERV 
SYSCMA 
Linkage Editor 

Title: program name SYSTEM DIRECTORY - CURRENT STATUS date 

Heading line: item; starting address; current address; ending address; tracks and 
blocks allocated, active, deleted, available. 

Eight body lines: one line for each allocatable item on the system pack. These are: 

Core image directory (CD) 

Core image library (CL) 

Macro directory (MD) 

Macro library (ML) 

Relocatable directory (RD) 

Relocatable library (RL) 

Volume area (label control card area) (VA) 

Checkpoint area. (CP) 
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PROGRAM NAME - SYSTEM DIRECTORY - CURRENT STATUS DATE 

Starting Current Ending Addr Allocated Active Deleted Available 
Item Addr in Hex Addr in Hex in Hex Tracks I Blocks Tracks I Blocks Tracks :Blocks Tracks I Blocks 

I I 

I I I I 
Note 1 Note 2 Note 3 Note 4 Note 5 Note 5 NOfe 5 

I I I 
I I I I 

CD 7 bytes 8 bytes 8 bytes I No. of Entries I I 

CL 7 by'tes 7 bytes 7 bytes 6 dig its: 4 dig its 6 digits: 4 digits 6 digits I 4 digits 6 digits: 4 digits 
I 

I I 
I I 

MD 7 bytes 8 bytes 8 bytes I No. of Entries I I 
I 

ML 7 bytes 7 bytes 7 bytes 6 digits I 4 digits 6 digits; 4 digits 6 digits: 4 digits 6 digits i 4 digits 
I 
I I I I 

RD 7 bytes 8 bytes 8 bytes I No. of Entries I I 

I I I 
RL 7 bytes 7 bytes 7 bytes 6 digits I 4 digits 6 digits: 4 digits 6 digits I 4 digits 6 digits I 4 digits 

I I I I 

I I I I VA 7 bytes 7 bytes I 
I I I 

CP 7 bytes 7 bytes I I 
I 

I I 
I I I 

141 IN HEX -------.., ...... 1 .. .---------- IN DECIMAL ---------.~I 

Note 1. All items under starting ADDR in 
hex have the following format: 

""'1 .. ___ ----- 7 bytes -------1 

lOBO I OB 0 loCo loCo I 0 Hoi 0 Hoi 0 RJ 
~ ~' ~-v---......-' '-v-" 

Always Cyl inder Head Record 
zero for No. or No. 
2311 Trk. No. 

Example: 0002 OOOC 0009 OA means 
the 2nd disk pack, 12th cylinder, 
9th track, and the 10th record. 

Note 2: Items CD, MD, and RD under current 
ADDR in hex have the following for
mat: 

I.. 8 bytes ·1 

lOB 0 I OB 0 I 0 colo Colo Hoi 0 Hoi ORO 10 EO I 
I.. Same as Note 1 .I~ 

No. 

Items CL, ML, and RL have the same 
format as Note 1. 

Figure 34. System Status Report Format 

e48 Operating Procedures 

Note 3: Items CD, MD, and RD under ending 
ADDR in hex have the following 
format. 

... 1 .. ------- 8 bytes ---------l .. ~1 

lOBO lOBO loCo loCo I aHa I aHa I oRoloEO I 
I.. Same as Note 2 .1 

All other items have the same for
mat as Note 1. 

Note 4: Items CL, ML, and RL under allo
cated tracks and blocks have the 
following format: 

Note 5: 

nnnnnn Tracks 
~~ 

No. in Decimal 

nnnn Blocks 
'-v-' 

No. in Decimal 

Example: 000260 0001 means 260 
tracks and 1 block have been allo
cated. 

Items CD, MD, and RD under active 
tracks and blocks have the follow
ing format: 

nnnn 
'-.r-' 

No. in Decimal 

ENTRIES 

Example: 0126 ENTRIES means 126 
active entries have been made. 

Items CL, ML, and RL under active 
tracks and blocks, deleted tracks 
and blocks, and available tracks 
and blocks have the same format 
as Note 4. 



***MMAINT*** SYSTEM DIRECTORY - CURRENT STATUS ***05/01/65*** 

ITEM STARTING ADR-X CURRENT ADR-X ENDING ADR-X ALLOCATED ACTIVE DELETED AVAILABLE 
TRACKS BLOCKS TRACKS BLOCKS TRACKS BLOCKS TRACKS BLOCKS 

CD 00000000000601 000000000007010C 0000000000070518 0115 ENTRIES 
Cl 00000000000801 00000008000304 00000012000104 000174- 0000 000065 0003 000010 0000 000098 0001 

MD 00000012000201 0000001200020112 000000120003081A 0018 ENTRIES 
Ml 00000012000401 00000014000506 00000039000808 000395 O()OO 000021 0005 000000 0000 000373 0003 

RD 00000039000901 0000003900090100 0000003AOOO01009 0000 ENTRIES 
Rl 0000003AOOOIOl 00OOO03AOOOI01 00000054000910 000269 0000 000000 0000 000000 0000 000269 0000 

VA 00000055000001 00000055000900 
CP 00000056000001 000000'>7000900 

***SYSCMA*** SYSTEM DIRECTORY - CURRENT STATUS ***08/01/65*** 

ITEM STARTING ADR-X CURRENT ADR-X fNDlNG ADR-X ALLOCATED ACTIVE DELETED AVAILABLE 
TRACKS BLOCKS TRACKS BLOCKS TRACKS BLOCKS TRACKS BLOCKS 

CU 00000000000601 000000000007010C 0000000000070518 0115 ENTRIES 
Cl 00000000000801 00000008000304 00000012000104 000174- 0000 000065 0003 000010 0000 000093 0001 

MD 00000012000201 0000001200020100 000000120003081~ 0000 ENTRIES 
ML 00000012000401 00000012000401 00000039000808 000395 0000 000000 0000 000000 0000 000395 0000 

RD 00000039000901 0000003900090100 00OOO03AOOOOI009 0000 ENTRIES 
Rl 0000003AOOOIOl 0000003AOO0101 00000054000910 000269 0000 000000 0000 000000 0000 000269 0000 

VA 00000055000001 00000055000900 
CP 00000056000001 00000057000900 - -- ~ 

Figure 35. Sample System Status Report 
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AORGZ--REALLOCATE LIBRARY LIMITS PROGRAM 

AORGZ is used to reallocate (redefine the limit~ of) the libraries, library directories, 
and thE~ checkpoint and label control card areas . 

. Device Assignments 

Symbolic unit Function and Device 

SYSRDR Input device for job-control and program-control cards. 
IBM 1442, 2520, or 2540 Card Read Punch, or 2501 Card Reader. 

SYSLS'l' Required only if a status report and diagnostics are desired. 
IBM 1403, 1404 (continuous forms only), or 1443 Printer. 

Cards Submitted 
Group Card Arrangement Comments 

Job Control II JOB AORGZ 
II ASSGN SYSRDR, .. 
II ASSGN SYSLST, .. 
II VOL SYSRES,SYSRES 

Required to request the AORGZ program. 
Make only those device assignments that 

are not currently in effect. 

}ReqUired to create the new label of the 
system residence area. 

I I DLAB ... . 
I I XTENT ... . 
II EXEC 

Progra.m Control II TRCKS Required to request specific reallocations. 
II END 

The DLAB control card is punched as follows: 

II DLAB 'BOS 8K DISK (33 blanks) lssssss', 
OOOl,yyddd,yyddd, '0000000000000' 

ssssss = Volume Serial Number 
yyddd = Creation and Expiration Dates 

The XTENT control card· is punched as follows: 

II XTENT 1,000,0000001,cccchhh,'ssssss' ,SYSRES 

Col.72 
c 

cccchhh = the highest address of the extent to be reserved for system residence. 
ssssss = the same volume serial number used in the DLAB card. 

Execution 

1. The system supervisor must be present in main storage. 

2. In a stacked-job environment, the job-control and program-control card groups 
must be inserted in the input stream at SYSRDR. 

3. If the system is in the wait state, the job-control and program-control card 
groups must be placed at SYSRDR, and processing must be initiated hy external 
interruption. 

4. If SYSLST has been assigned, a status report and appropriate diagnostic 
messages are printed. 

5. Each library on the system pack is automatically condensed. 

Figure 36. AORGZ 
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CORGZ--COPY SYSTEM PROGRAM 

CORGZ is used to selectively or completely copy the resident system onto another 
disk pack. 

Device Assignments 

Symbolic unit Function and Device 
r-------------------r-----------------------------------------------------------------------------

SYSRDR 

SYSLST 

SYSOOO 

Input device for job control and program control cards. 
IBM 1442, 2520, or 2540 Card Read Punch, or 2501 Card Reader. 

Required only if additional diagnostic information is desired. 
IBM 1403, 1404 (continuous forms only), or 1443 Printer. 

Device on which the new disk resident system is created. 
IBM 2311 Disk Storage Drive. 

-.-

Cards Submitted 
~-=~~~~=~~--~~~--~ __ -------------------r_--------------------------------------------- -Group Card Arrangement Comments 
r-----------------~~---------------------------~--------------------------------------------- --
Job Control 

Program Control 

II JOB CORGZ 
II ASSGN SYSRDR, •• 
II ASSGN SYSLST, .. 
II ASSGN SYSOOO, ... 
II VOL SYSOOO,SYSRES 
II DLAB •... 
I I XTENT .... 
II EXEC 

II TRCKS 
II COPYS 
II END 

Required to request the CORGZ program. 
Make only those device assignments 
that are not currently in effect. 

} 

Required to create the new label of the 
system residence area. 

Required to specify the parts of the 
resident system to be copied. 

r-------------------~---------------------------+------------------.--------------------------- --
The DLAB control card is punched as follows: 

II DLAB 'BOS 8K DISK (33 blanks) lssssss', 
OOOl,yyddd,yyddd,'OOOOOOOOOOOOO' 

sSS.sss = Volume Serial Number 
yyddd = Creation and Expiration Dates 

The XTENT control card is punched as follows: 
II XTENT 1,000,0000001,cccchhh,'ssssss',SYSOOO 

Col.72 
c 

cccchhh = the highest address of the extent to be reserved for system residence 
ssssss = the same volume serial number used in the DLAB card. 

1------------------------------------------------------------------------------_._. 
Execution 

1. The disk pack on SYSOOO must have been prepared by the Initialize Disk utility 
program. 

2. The system supervisor must be present in main storage. 

3. In a stacked job environment, the job control and program control card groups 
must be inserted in the input stream at SYSRDR. 

4. If the system is in the wait state, the job control and program control card 
groups must be placed at SYSRDR, and processing must be initiated by external 
interruption. 

5. If SYSLST has been assigned, additional diagnostic information is printed. 

6. The parts of the resident system specified by the program control cards are 
copied from the system pack to SYSOOO. Each library copied on SYSOOO is 
automatically condensed. 

Figure 37. CORGZ 
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CSERV--CORE IMAGE LIBRARY SERVICE PROGRAM 

CSERV is used to~ 

• Printout a phase that exists in the core image library (display function) . 

• Punch cards which represent a phase in the core image library (punch function). 

Device Assignments 

Symbolic Unit 

SYSRDR 

SYSLST 

SYSOPT 

Cards Submitted 
Group 

Job Control 

Program Control 

Execution 

Function and Device 

Input device for job control and program control cards. 
IBM 1442, 2520, or 2540 Card Read Punch, or 2501 Card Reader. 

Required only if the display function is to be used. 
IBM 1403, 1404 (continuous forms only), or 1443 Printer. 

(CSERV assumes 56 lines per page.) 

Required only if the punch function is to be used. 
IBM 1442, 2520, or 2540 Card Read Punch. 

Card Arrangement 

II JOB CSERV 
II ASSGN SYSRDR, •• 
II ASSGN SYSLST, •• 
II ASSGN SYSOPT, .•• 
II EXEC 

II DSPLY 
II PUNCH 
II DSPCH 
II END 

Comments 

Required to request the CSERV program. 
Make only those device assignments that 

are not currently in effect. 

Required to display andlor punch specific 
core image library phases. 

1. The system supervisor must be present in main storage. 

2. In a stacked job environment, the job control and program control card groups 
must be inserted in the input stream at SYSRDR. 

3. If the system is in the wait state, the job control and program control card 
groups must be placed at SYSRDR, and processing must be initiated by external 
interruption. 

4. The information specif~d by the program control cards is printed andlor punched 
on the devices designated as SYSLST and SYSOPT. 

Printed Output 

Heading line contains: Phase name 
Disk address of the phase 
Number of blocks required to contain the phase 
Number of bytes in the last block 
Loading address 
Execute address 

Body lines contain: Main-storage address of the first byte in the line 
Four blanks 
Eight 4-byte groups of information, each separated by four blanks 

Punched Output 

An absolute card deck that contains: II CATAL (one CATAL card for each 40 phases) 
PHASE 
ESD 
TXT 
END 
ENTRY (one ENTRY card for each 40 phases) 

II END(last card outputted by CSERV) 

If the phase name is five characters or less, it appears in columns 73-77 followed by 
three characters used for sequencing. This is the identification sequence field. 

If the phase name is six characters, its first, third, fourth, fifth, and sixth 
characters appear in columns 73-77 followed by the sequencing characters. For 
example, SYSRST would appear as SSRST. 

This card deck can be used as input to the LDSYS, SYSCMA, and RMAINT program. It can 
also be used as input to the link-and-execute function (EXEC LOADER) if the CATAL and 
END cards are removed . 

• Figure 38. CSERV 
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PHASE NAME PHASE DISC ADDR BLOCKS BYTES LOAD ADDR EXEC ADDR 

SA'MPL 00000009000403 003 768 00OOL008 OOOOLOOA 
'-;-' '-;-' '-;-'-

bb cc hh r 

001008 flF005AO D701A806 A80645fO A6EAD502 A96CA7E2 4170AOE4 45FOA706 D504A7D8 
COI028 A7E54770 A08E45FO A706{)502 A7D8A7EE 4780AOA8 050lA7D8 A7Fl4780 AOB8D501 
001048 A708A1F3 4180AOCO D501A7D8 A7F64780 AOC80501 A1D8A1fA 4180AODO D50lA1D8 
001068 A7fE4780 AOO89540 A1D84180 A12E4850 A1CC4E50 A7C4F311 A080A7C4 96fOA081 
001088 OA02F3F3 F.OF 04040 19134140 A02241FO A12ED503 A7DSA7EA 4770AOFO 45FOA5F4 
0010A8 185f6C8B OAOIE2E8 E2C5P6D1 9180,11806 41l0AOfC 967CA806 47FOA1ZE 9640A806 
0010C8 41FOAOOC 9620A806 41FOAOCC 9610A806 41FOAODC 9608A806 47FOAODC 9604A806 
OOlOE8 9680A806 47FOA022 OA02f3F2 FOFOCl40 47FOAOOO OA02F3FZ F ZFOC 140 47FOAOOO 
001108 4850A "lce 4E50A 1C4 F317A1l2 A7C496FO A1130A02 f3F3fOFO C140941F A80641FO 
001128 AOOOOA02 F3F6F1FO Cl4041EO 00041 en: 07FF9140 A80641l0 A15A9120 A8064710 
001148 A2FE9110 A8064710 A3389108 A8064110 A4489104 AS064710 A4C647FO AOOO9140 
001168 A 8074710 A1369640 A80745FO A5F4185F 46S8D20A AS7EA870 D205A81E AS1845FO 
001188 A 5f4185F 4D 1145fO A5F418F1 6C114120 A1F64130 00030106 A808A808 9201A800 
00llA8 n01A80E 45FOA624 19669240 A9BC026C A9BDA9BC D201A9BO 20000700 45FOA61t6 
0011C8 060CLA36 00001990 020DA9C1 Jl984020f A9D2A992 D20fA9E3 A9A24810 AA564EI0 
OOllE8 A1C4F347 AA02A1C4 96fOAA06 0206AA08 A83845FO A5Flt19C8 6E1l9240 A98C026C 
C01208 A960A9BC 41220002 0201A960 20000700 45FOA646 06001A40 00001990 0200A9C1 
001228 A9840200 A902A992 D200A9E3 A9A04810 AA584EI0 A 7C4F34 7 A9F4A7C4 96FOA9F8 
001248 0205A9FA A84248l0 AA5A4EIO A1C4F 34 7 AA02A 1C4 96FOAA06 D205AA08 A8424810 
oe1268 AA5C4E10 A7C4F347 AAI0A1C4 96FOAA14 0205AA16 A8424810 AA5E4ElO A7C4F347 
00121313 AAIEA7C4 96FOAA22 D2C5AA24 A84245FO A5F419C8 6E1l4122 00024310 A80E4111 
OOl2A8 01)014210 A80E4630 AIA09240 A9BCD26C A96DA9BC 45FOA624 19660201 A9BD2000 
0012C8 45fOA646 07001A36 00001990 D200A9C I A984,o20,o A9E3A992 45FOA5F4 19C86El1 
0012E8 41220002 D20LA9BO 2000,0200 A9CIA9AO 0200A9E3 A9AE45FO A5F419C8 6E1l47FO 
001308 A12ECJ120 A8014710 A 13E9620 A80745FO A5F4185f 468B020A A81EA81D D208A87E 
001328 A81245fO A5F4185F 4611D706 A808A808 ',1204A80D 920LA80E 47fOA36E 9110A801 
001348 471CA146 9610A807 D106A808 A8089206 A8009201 A80E45FO A5F4185F 468BD20A 
001368 A81EA87D 0209A87E A83145FO A5F4185F 4111,0209 AS9AA899 020SA8A9 ASA8D204 
001388 A89EA848 D204A8AC A84845FO A5F4113A5 52114120 003445FO A6241968 4150AA30 
0013A8 4050A302 IB334140 00199240 A9BC026C A98DA9BC 4l63AA2A 955C6000 4780A12E 

013(;8 016000 A 53418 A428D2 A9C26000 45FOA6 0500 C 00 990 ODA900 

001528 414 0 4040A964 414000 404 66 4 400010 4040A 45FOA 185F B 
001548 45FOA5F4 185F4611 45fOA5F4 18A52Ell 9240A9SC D26CA980 A98C4120 00344840 
OC1568 A9621833 45FOA624 196C4163 AA2A955C 60004180 A12E0501 6000A853 4780A502 
001588 4850A966 4450A584 0200A9C2 60001816 41550001 1A750100 4010A5ge 45FOA61t6 
OC15A8 0200LA36 00C01990 0200A9,oO A9840201 A9581007 4870A958 ItE70A7C4 F337A9E4 
O'C 15C 8 A7C496FO A9E145FO A5F419C8 2E094620 A5D24570 A5E64A30 A9644640 A56645FO 
OOl5ES A69C1914 181447FO A55A45FO A5F4185F 46884120 003807F7 5050A96C 485FOOOO 
001608 4050A 7'86 435FOOC2 4250A188 435FOO03 4250A784 OAOO17CO 9180A786 4780A614 

• Figure 39 • CSERV Printed Output 
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DSERV--DIRECTORY SERVICE PROGRAM 

DSERV is' used to display the contents of the following directories: system, transient, 
core image, macro, relocatable. 

Device Assignments 

Symbolic unit 

SYSRDR 

SYSLST 

Cards Submitted 

Group 

Job Control 

Program Control 

Execution 

Function and Device 

Input device for job control and program control cards. 
IBM 1442, 2520, or 2540 Card Read Punch, or 2501 Card Reader. 

Display device. 
IBM 1403, 1404 (continuous forms only), or 1443 Printer. 

Card Arrangement 

II JOB DSERV 
II ASSGN SYSRDR, .. 
II ASSGN SYSLST, .. 
II EXEC 

II DSPLY 
II END 

Comments 

Required to request the DSERV program. 
Make only those device assignments 
that are not currently in effect. 

Required to specify the directories to be 
displayed. 

1. The system supervisor must be present in main storage. 

2. In a stacked job environment, the job control and program control card groups must 
be inserted in the input stream at SYSRDR. 

3. If the system is in the wait state, the job control and program control card groups 
must be placed at SYSRDR, and processing must be initiated by external interruption. 

4. The information specified by the program control cards is printed on the device 
assigned to SYSLST. 

Printed Output 

Identification line contains: Directory name, 

Heading line contains: Field headings describing contents. 

I Body lines contain: 

eFigure 40. DSERV 

Directory contents. (In the core image library and the relocatable 
library, a temporary entry has an asterisk before the phase or 
module name.) 
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Item 

CD 
CL 

MD 
ML 

RD 
RL 

VA 
CP 

SYSTEM DIRECTORY 
-

Starting Addr Current Addr Ending Addr Allocated Active Deleted Available 

Note 1 Note 2 Note 3 Note 4 Note 5 Note 5 Note 5 

7 bytes 8 bytes 8 bytes No. of entries 
7 bytes 7 bytes 7 bytes No. of blocks No. of blocks No. of blocks No. of blocks 

7 bytes 8 bytes 8 bytes No. of entri es 
7 bytes 7 bytes 7 bytes No. of blocks No. of blocks No. of blocks No. of blocks 

7 bytes 8 bytes 8 bytes No. of entries 
7 bytes 7 bytes 7 bytes No. of blocks No. of blocks No. of blocks 

7 bytes 7 bytes 
7 bytes 7 bytes 

1-ooI1-------IN HEX ------_ ...... 1 ..... ------- I N DECIMAL ---------t~ I 
CD = Core I mage Directory 
CL = Core Image Library 
MD = Macro Directory 
ML = Macro Library 

RD = Relocatable Directory 
RL = Relocatable Library 
VA = Volume Area {label control card area} 
CP = Checkpoint Area 

Note 1. All items under starting ADDR have 
the following format: 

Note 3. Items CD, MD, and RD under ending 
ADDR have the following format: 

I .... 4f«------- 7 bytes ------'l .. ~1 

Always zero 
for 2311 

Cylinder 
No. 

~,~''-.t-' 

Head or Record 
Trk. No. No. 

Example: 0002 OOOC 0009 OA means 
the 2nd disk pack, 12th cylinder, 
9th track, and the 10th record. 

Note 2. Items CD, MD, and RD under current 
ADDR have the following format: 

.... 1««--------- 8 bytes ------........... \ 

lOB 0 I OB 0 loCo I 0 colo Hoi 0 Hoi ORO 10 E 0 I 
I... Same as Note 1 .. I~ 

No. 
Items CL, ML, and RL have the same 
format as Note 1. 

Figure 41. System Directory Format 

1 .... ««-------- 8 bytes ------_J~I 

lOB 0 lOBO I 0 Col 0 Col 0 Hoi 0 Hoi 0 RO I 0 E 0 J 
1« Same as Note 2 .. I 
All other items have the same for
mat as Note 1. 

Note 4. Items CL, ML, and RL under allo
cated have the following format: 

nnnnn BLOCK S 
'-v-' 

No. in Decimal 

Example: 02690 BLOCKS means 2,690 
blocks have been allocated. 

Note 5. Items CD, MD, and RD under active 
have the following format: 

nnnnn 
~~ 

ENTRIES 

No. in Decima~ 

Example: 00171 ENTRIES means 171 
active entries have been made. 

Items CL, ML, and RL under active, 
deleted, and available have the 
same format as Note 4. 



SYSTEM lJIRH. TORY 

ITEM S r I\R Tl NG ADDR CURRENT ADDR ENDING ADDR ALLOCATED ACTIVE DELETED AVAILASLE 

CO 00 0 0 00 00 00 Ob 01 0000000000080200 0000000100030518 00111 ENTRIES 

CL 00000001000401 00000014000003 0000001COOOtl04 011UO BLOCKS 00428 BLOCKS 00210 BLOCK S 00402 BLOCKS 

MO 0000001COO0901 0000001COO090512 000000100001081A 00126 ENTRIES 

ML 00000010000201 00000032000606 00000042000108 02960 BLOCKS 01717 BLUCKS 00000 BLOCKS 01243 BLOCKS 

RO 00000042000201 0000004200020604 0000004200051009 00052 ENTRIES 

RL 00000042000601 0000005BOO0600 00000060000510 04800 HLUCKS 03944 BLOCKS 00068 BLOCKS 00188 BLOCKS 

VA 00000060000601 00000061000500 

CP 00OOC061000601 00000063000500 

-------------- --- ----------- ------------------ - --- ----------------

TRANSIENT DIRECTORY 

PHASE NAME PHASE DISK ADDR BLOCKS BYTES LOAD ADOR I;:XEC ADDR 

S VSSLlP OOQOOO08000002 005 00808 00000000 00001008 
SYSDHP 00000008000103 001 00569 OOOOOCEtI OOOOOCEA 
SYSCPT 00000008000104 001 00376 000aOCE8 OOOOOCEA Disk address format: 
SYSRSr 00000008000201 001 00400 OOOOOCE 8 OOOOOCEA bbcchhr 
SYSCPD 00000008000202 001 00653 00000CE8 OOOOOCEA 
SYSRSD 00000008000203 001 00428 00000CE8 00000CE8 
SYSEOJ 00000008000204 005 00415 00001008 OOOOlOOA 
SYSBPD 00000008000401 001 00495 00001008 00001008 
SYSSTA 00000008000402 002 00152 00001008 00001008 
SYSLDR 00000008000404 003 00144 00001008 00001468 
SYSTXT 00000008000503 001 00320 0OOO11FO OOOOllFO 
SYSESD 00000008000504 001 00384 000017FO 000011FO 
SYSI{LO 00000008000601 001 00412 00OO11FO 000017FO 
SVSXfR 00000008000602 001 00064 0OOO11fO OOOO11FO 
SVSEND 00000008000603 001 00012 000017FO 000011FO 
SVSREP 00000008000604 001 00328 OOOOl1FO OOOO11FO 
SVSCTL 00000008000701 001 00400 00OO17FO 000011FO 

000 00 000 0017 

CORE IMAGE DIRECTURY 

PHASE M.HE PHASE DISK ADOR BLOCKS BYTtS LOAD ADDR EXEC ADOR 

SYSSUP 00000008000002 005 00808 00000000 00001008 
SYSDHP 00000008000103 001 00569 UOOOOCt::8 OOOOOCEA 
SYSCPT 00000008000104 001 00376 00000CE8 OOOOOCEA 
SYSRSr 00000008000201 001 00400 OOOOOCE 8 OOOOOCEA 
SYSCPD 00000008000202 001 00653 00OOOCE8 OOOOOCEA 
SYSRSO 00000008000203 001 00428 00000CE8 00000CE8 
SYSEOJ 00000008000204 00.5 00415 00001008 0000100A 
SVS8PO 00000006000401 001 00495 00001008 0000.1008 
SVSSTA 00000008000402 002 00152 00001008 00001008 
SYSLOR 00000008000404 003 00144 00001006 00001488 
SYSTXT 00000008000503 001 00320 000017FO 000011fO 
SYSESD 00000008000504 001 00384 000017FO 0OOO17FO 
SYSRLD 000000080 1 0 0041 OOOO11f 00 

~------------------
eFigure 42. DSERV Printed Output (1 of 2) 
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r------------------------------------------------------------------------------------------------. 
MACRO NAME 

eca 
CHKPT 
CHNG 
CLOSE 
CNTRL 
COMRG 
OTfBG 
DTFEN 
OTfPH 
DUMP 
EOJ 
E)(CP 
EXIT 
FETCH 
IOCFG 
JBCT 

MODULE NAME 

SVSDMP 
SVSRSJ 
SYSRSD 
SVSEOJ 
SVSSTA 
SYSLOR 
SYSCMA 
MMAINT 
RMAINT 
OSERV 
CSERV 
MSERV 
lORGl 
AORGl 
CORGl 
SY 

Figure 42", 

HACRU DISK AOOR 

00000010000201 
00000010000204 
00000010000305 
00000010000308 
00000010000603 
00000010000706 
0000001DOO0707 
00000010000708 
0000OOlEOO0707 
0000001EOOO808 
0000OOlEOO0901 
0000001EOO0902 
00000OlEOO0903 
00OOOOHOO0904 
OOOOOOlEOO0905 
00000 0106 

MODULE 01 SK ADOR 

00000042000801 
00000042000BOE 
00000042000910 
00000043000105 
00000043000402 
00000043000501 
00000044000204 
00000044000309 
0000004400080f 
0000004500000f 
00000045000208 
00000045000404 
00000045000BOf 
00000046000009 
00000046000303 

460007 

MACRO DIRECTORY 

BLUCKS 

0003 
0009 
0003 
0019 
0011 
0001 
0001 
0079 
0009 
0001 
0001 
0001 
0001 
0001 
0097 
06L_ 

RElOCATABLE DIRECTORY 

BLOCKS 

0013 
0018 
0021 
0045 
0015 
0115 
0021 
0086 
0032 
0028 
0025 
0039 
0026 
0042 
0071 
o 

DSERV Printed Output (2 of 2) 
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LORGZ--CONDENSE LIBRARY PROGRAM 

LORGZ is used to minimize the vacancies within a library by reorganizing it (Condense 
function) . 

~------.---------------------------------'-------------------------------------------------------~ 
Device Assignments 

Symbolic Unit 

SYSRDR. 

SYSLST 

Cards Submitted 

Group 

Job Control 

Program Control 

Execution 

Function and Device 

Input device for job-control and program-control cards. 
IBM 1442, 2520, or 2540 Card Read Punch, or 2501 Card Reader. 

Required only if a status report and diagnostics are desired. 
IBM 1403, 1404 (continuous forms only), or 1443 Printer. 

Card Arrangement 

II JOB LORGZ 
I I ASSGN SYSRDR, •. 
II ASSGN SYSLST, •• 
II EXEC 

II CONDS 
II END 

Comments 

Required to request the LORGZ program. 
Make only those device assignments that are 
not currently in effect. 

Required to specify libraries to be condensed. 

1. The system supervisor must be present in main storage. 

2. In a stacked-job environment, the job-control and program-control card groups must 
be inserted in the input stream at SYSRDR. 

3. If the system is in the wait state, the job-control and program-control card groups 
must be placed at SYSRDR, and processing must be initiated by external interruption. 

4. If SYSLST has been assigned, a status report and appropriate diagnostic messages 
are printed. 

Figure 43. LORGZ 
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MMAINT--MACRO LIBRARY MAINTENANCE PROGRAM 

MMAINT is llsed to: 

• Add macros to the macro library (catalog function). 

• Remove macros from the macro library (delete function). 

• Change the name of a macro in the macro library (rename function). 

Device Assignments 

Symbolic Unit 

SYSRDR 

SYSLST 

SYSIPT 

Cards Submitted 

Group 

Job Control 

Function and Device 

Input device for job-control and program-control cards. 
IBM 1442, 2520, or 2540 Card Read Punch, or 2501 Card Reader. 

Required only if a status report and diagnostics are desired. 
IBM 1403, 1404 (continuous forms only), or 1443 Printer. 

Input device for macros. Required only for catalog function. 
IBM 1442, 2520, or 2540 Card Read Punch, 2501 Card Reader, or 
IBM ~400-series Magnetic Tape Unit (9-track, or 7-track with 
the data conversion feature). May be the same device as SYSRDR. 

Card Arrangement 

II JOB MMAINT 
II ASSGN SYSRDR, .• 
II ASSGN SYSLST, .• 
II ASSGN SYSIPT, .• 
II EXEC 

Comments 

Required to request the MMAINT program. 
Make only those device assignments that are 

not currently in effect. 

Program Control II CATAL 
II DELET 
II RENAM 
II END 

Required to identify the function desired. 
Any number of CATAL, DELET, and RENAM cards 

may be used in a single job run. 

Macro Input 

Execution 

MACRO control card ~ 
Macro prototype 
Model statements 
Macro commands 
MEND statement 

Required only for the catalog function. 

1. The system supervisor must be present in main storage. 

2. In a stacked-job environment, the job-control and program-control card groups must 
be inserted in the input stream at SYSRDR, and the macro input at SYSIPT (when us
ing the catalog function). 

3. If the system is in the wait state, the job-control and program-control card groups 
must be placed at SYSRDR, and the macro input at SYSIPT (when using the catalog 
function), and processing must be initiated by external interruption. 

4. If SYSLST has been assigned, a status report and appropriate diagnostic messages 
are printed. 

5. The macro is added to the macro library only if it is free of errors. 

Macro Processing Errors 

When SYSLST is assigned, the diagnostic information printed is: 

3MEn macro-name (80-column printout of the card in error) 

n Meaninc; 
r Name fl.eld of statement is in error. 
2 Operation field of statement is in error. 
3 Operand of statement is in error. 
4 Violation of specifications for macro instructions. 
5. A MACRO card has not been read. 

Figure 44. MMAINT 
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MSERV--MACRO LIBRARY SERVICE PROGRAM 

MSERV is used to: 

• Print a macro that exists in the macro library (display function). 

• Punch a card deck that represents a macro in the macro library (punch function). 

Device Assignments 

Symbolic Units Function and Device 

SYSRDR Input device for job-control and program-control cards. 
IBM 1442, 2520, or 2540 Card Read Punch, or 2501 Card Reader. 

SYSLST Required if macros are to be displayed, or if a status report is to 
be printed for certain error conditions. 

IBM 1403, 1404 (continuous forms only), or 1443 Printer. 

SYSOPT Required only if macro output in card form is desired. 
IBM 1442, 2520, or 2540 Card Read Punch. 

Cards Submitted 

Group 

Job Control 

Program Control 

Execution 

Card Arrangement 

II JOB MSERV 
II ASSGN SYSRDR, •• 
II ASSGN SYSLST, •• 
II ASSGN SYSOPT, .• 
II EXEC 

II DSPLY 
I I PUNCH 
II DSPCH 
II END 

Comments 

Required to request the MSERV program. 
Make only those device assignments that are 
not currently in effect. 

Required to display andlor punch specific 
macros. 

1. The system supervisor must be present in main storage. 

2. In a stacked-job environment, the job-control and program-control card groups 
must be inserted in the input stream at SYSRDR. 

3. If the system is in the wait state, the job-control and program-control card groups 
must be placed at SYSRDR, and processing must be initiated by external interruption. 

4. The macro information specified by the program-control cards is printed andlor 
punched on the devices designated as SYSLST and SYSOPT. 

Printed Output 

First heading line contains: macro name 
name field of prototype (if used) 
macro sequence-identification number 

First body lines contain: parameters expressed in the prototype 

.Second heading line contains: LABEL OPCODE OPERANDS COMMENTS 

Second body lines contain: contents of the macro 
macro sequence-identification number 

Note: .All information is printed in EBCDIC, 56 lines/page. 

Punched Output 

The CATAL control card. 
The MACRO control card. 
Prototype with a macro sequence-identification number in columns 73-80. 
Body of macro with a macro sequence-identification number in columns 73-80. 
The MEND card (always the last card) with a macro sequence-identification number in 

columns 73-80. 

Figure 45. MSERV 
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MACRO LIBRARY -DISK-

MACRO NAM E - CeB PROTOTYPE NAME - +NAHE 

PARAMETERS 

LABEL OPCODE OPERANDS AND COMMENTS 

.* IBM SVSTEM/360 -BASIC OPERATING SVSTE~aASle CONTROL-3606-lo-302 
* CHANGE LEVEL 10 
•• MACRO eee 
*NAME 

.OK 

DC 
Alf 
DC 
AG{) 
ANOP 

HiOi 
I@*EOla NE @@D.OK 
HiO@ 
.OK2 

De USER SPECifiED INITIAL eQHHUN 
.OK2 ANOP 
.* TtST FOR VALID FIRST PARAMETER 
*eGl SETe .*e01.i1,3D 

.OK 1 
*CG2 

.NO 1 

.N02 

.N03 

.N04 

.NOS 

AIF %.*CG1@ EQ iSVS@c.OKl 
AGO .N061 
ANOP 
SETe .*eol.~4,3c 
AIF %@*eG2@ NE @RES@D.NOI 
DC H.OO@ SVSRES 
AGO .NOS 
AIF %@*CG2@ NE @RDR@D.N02 
DC H@04@ SVSRDR 
AGO .N08 
Alf %@*et2~ NE @LST@c.N03 
DC H@OS. SVSLST 
AGO .NOS 
AIF %@*CG2~ NE @IPT@D.N04 
DC H@l2~ SVSIPT 
AGO .NOS 
AIF %@*CG2i NE iOPT@D.N05 
DC H@l6@ SVSOPT 
AGO .NOB 
AIF ~@*CG2@ ~E @LOG@D.N06 
DC H@20@ SVSLOG 
AGO .NOB 

.* TEST FOR INVALID ALPHANUMERIC 

.NOb 

.NObl 

.NOl 
* All 

.Noe 

AIF '*CG2 LT 255D.NOl 
~NOTE @PARAMBTER INCORRECTLV 
MNOTE @ ASSUMED SYSLST@ 
DC HCilOS@ 
AGO .NOS 
ANOP 
SETA 
DC 
DC 
MEND 

*eG2*4&24 
H@tALl@ 
YUDOlc 

Figure 46. MSERV Printed Output 

Off INE D@ 

ttB 001 

ete 002 
tee 003 
ece 004 
eea 005 
eee 006 
eee 001 
tte 008 
ete 009 
eee 010 
etB 011 
ete OIl 
eee on 
tee 014 
eeB 015 
eeB 016 
eeB 011 
eeB 018 
eee 019 
eee 020 
eeB 02l 
eeB 022 
eee 023 
eeB 024 
eeB 02') 
eeB 026 
eeB on 
eeB 028 
eeB 029 
eeB 030 
eee 031 
eeB 032 
eeB 031 
eee 034 
eeB 035 
eeB 036 
eee 037 
eeB 038 
eeB 03Q 
eee 040 
eee 041 
eee 042 
eee 043 
cce 044 
eee 045 
cce 046 
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PSERV--PUB TABLE SERVICE PROGRAM 

PSERV is used to: 

• Change IIO device assignments in the supervisor on the system pack. 

• Print out IIO device assignments from the supervisor on the system pack. 

• Print out IIO device assignments from the supervisor in main storage. 

Device Assignments 

Symbolic Unit 

SYSRDH 

SYSLST 

Cards Submitted 

Group 

Job Control 

Program Control 

Execution 

Function and Device 

Input device for job-control and program-control cards. 
IBM 1442, 2520, or 2540 Card Read Punch, or 2501 Card Reader 

Required only if the display function is to be used. 
IBM 1403, 1404 (continuous forms only), or 1443 Printer. 

Card Arrangement 

II JOB PSERV 
II ASSGN SYSRDH, .• 
II ASSGN SYSLST, •• 
II EXEC 

I I ASSGN,. '{' ... :.i( I'" I I DSPLY d)"tL( 1 M .. 
I I END ') l~ J t • 

Comments 

Required to request the PSERV program. 
Make only those device assignments that are 

not currently in effect. 

Used to change permanent assignments. 
Required to display assignments. 

1. The system supervisor must be present in main storage. 

2. In a stacked-job environment, the job-control and program-control card groups 
must be inserted in the input stream at SYSRDR. 

3. If the system is in the wait state, the job-control and program-control card 
groups must be placed at SYSRDR, and processing must be initiated by external 
interruption. 

4. The information specified on the DSPLY card will be printed on the device assigned 
to SYSLST. 

Printed Output 

Heading line: FUNCTION CORRESPONDING ASSGN CARD DEVICE TYPE 

Body lines contain: Printout for each program-control ASSGN card 
or 

Figure 47. PSERV 

Printout of PUB table entry for each symbolic unit on the 
DSPLY,card. 
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fUNCT ION 

PRINT SYSRES fROM CORE 

PRINT SYSROR fROM CORE 

PRINT SVSLST fROM CORE 

PRINT SYSIPT FROM CORE 

PRINT SVSOPT FROM CURE 

PRINT SYSUJG FROM CORE 

PRINT SYSOOO fROM CORE 

PRINT SYS001 FROM CORE 

PRINT SY5002 fROM CORE 

fUNCTION 

ASSIGN SYSlST ON DISK 

ASSIGN SYSlOG ON DISK 

ASSIGN SYSOOO ON DISK 

CORRESPONDING ASSGN CARD 

II ASSGN SVSRES,XalCOill,Dl,XaOOi 

II ASSGN SYSRDR ,XiII008i11,Rl,XaOO. 

II ASSGN SVSLST,X.012i,ll,X.00i 

II ASSGN SVSIPT,XiOO8i,Rl,XiOO. 

II ASSGN SYSOPT,X~180~,T1,X.90i 

II ASSGN SVSOPT,Xa180ill,T2,XaOOi 

II ASSGN SYSLOG,X.OIFiII,Cl,XiOOi 

II A5SGN Sy,SOOO,Xi1CO.,Ol,XiOOi 

II ASSGN 5YS001,Xi181i,Tl,X.9o. 

II ASSGN SYS001,Xa161i11,T2,XiOO~ 

II ASSGN SYSOO2,X.182G,Tl,Xi90i 

II ASSGN SYSOO2,Xi182.,T2,XiOO. 

CORRESPONDING ASSGN CARD 

II ASSGN SYSlST,XiOOEi,Ll,XiOOa 

II ASSGN SYSlOG,Xi009~,Cl,XiOOi 

II ASSGN SYSOOO,XiLCOi,Dl,xaOoa 

• Figure 48. PSERV Printed Output: 

DEVICE TYPE 

2311 DISK DRIVE 

2540 CARD READER 

1403 OR 1404 PRINTER 

2540 CARD READER 

1 TRACK TAPE 

9 TRACK TAPE 

1052 PRINTER-KEYBOARD 

2311 DISK DRIVE 

7 TRACK TAPE 

9 TRACK TAPE 

7 TRACK TAPE 

9 TRACK UPE 

DEVICE TYPE 

1403 OR 1404 PRINTER 

1052 PRINTER-KEVBO~RD 

2311 DI SK DRI VE 
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RMAINT-'-RELOCATABLE LIBRARY MAINTENANCE PROGRAM 

RMAINT is used to: 

• Add modules to the relocatable library (catalog function). 

• Delete modules from the relocatable library (delete function). 

• Change the name of a module in the relocatable library (rename function). 

Device Assignments 

Symbolic Unit 

SYSRDR 

SYSIPT 

SYSLST 

Cards Submitted 

Group 

Job Control 

Program Control 

Module Input 

Execution 

Function and Device 

Input device for job-control and program-control cards. 
IBM 1442, 2520, or 2501 Card Reader. 

Required only when using the catalog function. 10M 1442, 2520, 
or 2540 Card Read Punch, or 2501 Card Reader, or IBM 2400-series 
Magnetic Tape Unit (9-track, or 7-track with the data conversion 
feature). It must be positioned to the first data record. It may 
be the same card device as SYSRDR. 

Required only if diagnostics and status reports are desired. 
IBM 1403, 1404 (continuous forms only), or 1443 Printer. 

Card Arrangement 

II JOB RMAINT 
II ASSGN SYSRDR, .. 
II ASSGN SYSIPT, .. 
II ASSGN SYSLST, .. 
II EXEC 

II CATAL 
II DELET 
I I RENAM 
II END 

ACTION 
INCLUDE 
PHASE 
SYM 
ESD 
TXT 
REP 
XFR 
RLD 
END 
ENTRY 
REND 

Conunents 

Required to request the RMAINT program. 
Make only those device assignments that 

are not currently in effect. 

Required to specify functions and modules 
desired. 

These cards contain the data necessary for 
module building. 

1. The system supervisor must be present in main storage. 

2. In a stacked-job environment, the job-control and program-control card groups must 
be inserted in the input stream at SYSRDR, and the module input group at SYSIPT 
(when using the catalog function). 

3. If t,he system is in the wait state, the job-control and program-control card groups 
must, be placed at SYSRDR and the module input group at SYSIPT (when using the cata
log function), and processing must be initiated by external interruption. 

4. If SYSLST has been assigned, a status report and certain error messages will be 
printed. 

Special Error Messages 

These error messages printed on SYSLST contain information in addition to that avail
able on the console or SYSLOG. 

Figure 49. 

3302 module-name (80 columns of RENAM card) 
3405 module-name (80 columns of CATAL card) 
3406 module-name (80 columns of CATAL card) 
3501 module-name (80 columns of DE LET or RENAM card). 

RMAINT 
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RSERV--RELOCATABLE LIBRARY SERVICE PROGRAM 

RSERV is used to: 

• Print out a module that exists in the relocatable library (display function). 

• Punch a card deck which represents a module in the relocatable library (punch 
function) . 

Device Assignments 

Symbolic Unit 

SYSRDR 

SYSLST 

SYSOPT 

Cards Submitted 

Group 

Job Control 

Program Coiltrol 

Execution 

Function and Device 

Input device for job-control and program-control cards. IBM 1442, 
2520, or 2540 Card Read Punch, or 2501 Card Reader. 

Required only for the display function. Used to print a status report 
when certain error conditions occur. IBM 1403, 1404 (continuous forms 
only), or 1443 Printer. 

Required only for the punch function. IBM 1442, 2520, or 2540 Card 
Read Punch. 

Card Arrangemen"t 

II JOB RSERV 
II ASSGN SYSRDR, •• 
II ASSGN SYSLST, •. 
II ASSGN SYSOPT, •• 
II EXEC 

II DSPLY 
II PUNCH 
II DSPCH 
II END 

Comments 

Required to request the RSERV program. 
Make only those device assignments that 
are not currently in effect. 

Required to display andlor punch specific 
relocatable library modules. 

1. The system supervisor must be prE~sent in main storage. 

2. In a stacked-job environment, the job-control and program-control card groups 
must be inserted in the input stream at SYSRDR. 

3. If the system is in the wait state, the job-control and program-control card groups 
must be placed at SYSRDR, and processing must be initiated by external interruption. 

4. The information specified by the program-control cards is printed andlor punched 
on the devices designated as SYSLST and SYSOPT. 

Printed Output 

Heading line contains: Module name, number of blocks needed to contain the module, 
and the relocatable library address of the module. 

Statement list contains: All statements in the module. 

Information is printed 56 lines/page. 

Punched Output 

CATAL control card (first operand is module name) 

Statement cards (representing all statements in the module) 

ENTRY card (if last statement in module is ENTRY) 
or 

REND card (if last statement in module is not ENTRY). 

Figure 50. RSERV 
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Type of Card Version Modification Level 
j "- / 

~. 

TP t 0OOOOO4900090F40 
00082 ~I PHASE PHASE 1 S 

ESD 048 0001 PHASEI SO 000000 OOOlOE SORSl lO 000014 00000 L 
S TR Tl LO 000000 OOOOOl 

ESO 048 0001 ECMTBL LD OOOIOE 000001 UlNl lD 0000E8 000001 
HEADl LD 000046 000001 

ESEJ 032 0002 83 ER 000000 INPUT ER 000000 
TXT 000000 000 0001 
TXT 000000 136 0001 05F09500 00134770 FOOOOAOI D7C 8C 1E2 C5F20000 00000001 00000000 03E803E8 

00780078 28100484 11000000 00000000 00000000 00003030 10100000 00000000 
00000000 00004040 40404040 40404040 40404040 40404040 40404040 40404040 
40404040 40404040 40404040 40404040 40404040 40404040 40404040 40404040 
40404040 40404040 

TXT 0000e8 0<:l4 0001 40404C4C 40404040 40404040 40404040 40404040 40404040 40404040 40404040 
40404040 40404040 40404040 40404040 40404040 40404040 40404040 40404040 
40404040 40404040 40404040 4040FOF1 F2F3F4F 5 F6F7F8F9 C1C2C3C4 C5C6 

rXT OOOOE:8 038 0001 10000000 OOGOOOOO 00300000 A8000000 00000000 00000000 20000000 001800E4 
C9054040 4040 

RLD 016 0002 COOL 01000 00OOF9 0003 0001 01000 000101 
END 000000 0001 
PHASE PHASE3 L ECI'1TflL 
ES[) 048 0001 PHASE310 51) 000000 000]E4 STRT3 lD 000000 000001 

SORS1 ER ooonoo 
TXT ooceoo COO 0001 
T Xl 000000 136 0001 05F058BO f3DE4180 FICA4170 F20305E8 0701B026 B0269110 B0114780 F022D203 

BOOCFlFE 91DFBOIl 4750F03C o 100B 013 F IFF9110 B0124780 F03E4170 f29405E8 
48100014 18224321 00098820 00054810 F3BC8910 20004BI0 F3B24210 F2039101 
F2034780 F0684B10 F3B24810 F3B4D201 LOOOF IFC 4010B02E 91286010 4710F084 
41701'-234 05E84810 

TXT COOO88 136 OOCI 00164100 F08C47FO F18E91FF 10324780 F09E4170 f24605E8 95061012 4780F064 
95121012 4780FOB4 41 70F2 7C 05E891CF B0114780 FOC69620 F3BE4170 f20705E8 
91108011 4 780F l7C 91FOBO 13 4740FOEO 9602F 3BE 4170F364 05E8910C 80134740 
FOF29608 F3BE4170 F37905E8 9106B012 4740Fl26 0501B008 F3BA4700 FlOA4170 
F2F405E8 4830BOOA -~--

- ---..J 
- :=- :=--::--- F91164C5C F911111865 .......... 

I XT 000B3A 136 0001 4A5030CA 06504880 300C4890 302A4090 F9A818M 4A90300E 06900AOO 09009101 
f9014180 FB5691FF 30304780 FI:l7A9l10 30114710 FB7AOAOO 09089101 f90947BO 
fB729104 30134710 FB9C4870 F9B61A 77 4070F9B6 940FF3AB 91103011 4710FB9E 
D7t13FA2A FA2AD200 30163022 9lC030EC 4170FBB8 96FOF6CB 96FOF013 96FOf831 
91113031 47COFBDO 

IXT 0008C2 102 0001 96FOf087 96FOF52F <:l40FF523 47FCFCOB 91123031 47CCFBEB 96FOFOB7 940FF523 
940FF52F 41FOFC08 920AF07E 940FF087 96FOF 523 91213031 47COFC04 96FOF52F 
47FOFC08 940FF52F 41EOF008 900BF8A6 95000013 4770FC 10 OAOI07C8 CIE2C5F5 
00000000 0002 

RLO 136 0002 0001 01100 00003C 0001 0001 00100 000082 0001 0001 00100 
OOOlOC 0001 0001 00100 000174 0001 0001 00100 0001C8 0001 0001 
00100 00024A 0001 0001 00101 00052A 00100 00059E 0001 0001 00100 
0005AE 0001 0001 OOlOO 000612 0001 0001 00100 000626 0001 0001 
00100 000646 OOCI 0001 00100 0006A6 0001 0001 00101 00013C 00100 
000158 OOOL 0001 00100 000796 0003 0001 01100 000850 0001 0001 
00100 000860 

RLD 132 0001 OOOl 00100 00088A 0001 OOOl 00100 0008E6 0001 0001 00101 
0008EE 00100 0008f6 0001 0001 00100 0008FE 0001 0001 00100 000906 
0001 0001 00100 00090E 0001 0001 00100 000916 0001 0001 00100 
00091E 0001 0001 00101 000926 00100 OOOnE 0001 0001 00100 000936 
0001 0001 01000 000959 0001 0001 01000 000961 0001 0001 01000 
000969 0001 0001 01000 000911 OOOl 0001 01001 000979 01000 000981 

RLD 052 0001 0001 01000 00C9B9 0001 0001 01100 000990 0004 0001 0 llOO 
000CJ98 0005 OOOl OllCO 00099C 0001 0001 00100 000656 0001 0001 
00101 OOOB72 01100 000C24 

END 000000 0001 
RI~ND 

Figure 51. RSERV Printed Output 
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SYSCMA--CORE IMAGE LIBRARY MAINTENANCE PROGRAM 

SYSCMA is used to: 

• Add phases to the core image library (catalog function). 

• Remove phases from the core image library (delete function). 

• Change the names of phases in the core image library (rename function). 

Device Assignments 

Symbolic Unit 

SYSRDR 

SYSIPT 

SYSLST 

Cards Submitted 

Group 

Job Control 

Program Control 

Phase Input 

Execution 

Function and Device 

Input device for job-control and program-control cards. 
IBM 1442, 2520, or 2540 Card Read Punch, or 2501 Card Reader. 

Required only if CATAL card without an operand is used in the job, 
because CATALmodule-name,R specifies only relocatable library input. 

IBM 1442, 2520, or 2540 Card Read Punch, or 2501 Card Reader, or 
IBM 2400-series Magnetic Tape Unit (9-track, or 7-track with the data 
conversion feature). It must be positioned to the first record. It 
may be the same device as SYSRDR. 

Required only if a status report and diagnostics are desired. 
IBM 1403, 1404 (continuous forms only), or 1443 Printer. 

Card Arrangement 

II JOB SYSCMA 
II ASSGN SYSRDR, .. 
II ASSGN SYSIPT, .. 
II ASSGN SYSLST, •. 
II EXEC 

II SPVSR 
II CATAL 
II DELET 
II RENAM 
II END 

ACTION 
INCLUDE 
PHASE 
SYM 
ESD 
TXT 
REP 
XFR 
RLD 
END 
ENTRY 

Comments 

Required to request the SYSCMA program 
Make only those device assignments that 

are not currently in effect. 

Required to specify functions desired. 
When the SPVSR card is used, it must be 

the first card of the group. The first 
maintenance function request must be a 
catalog of the new Supervisor. 

Cards required to represent data used for 
building phases. This group is required 
in SYSIPT if a CATAL card without an op
erand is used in the job. 

1. The system supervisor must be present in main storage. 

2. In a stacked-job environment, the job~control and program-control card groups 
must be inserted in the input stream at SYSRDR, and the phase input card group 
at SYSIPT (when using the CATAL card with no operand). 

3. If the system is in the wait state, the job-control and program-control card 
groups must be placed at SYSTDR, and the phase input groups at SYSIPT (when 
using the CATAL card with no operand), and processing must be initiated by 
external interruption. 

4. If SYSLST has been assigned, a status report and certain error messages will 
be printed. 

5. Messages from the Linkage Editor are possible. 

Figure 52. SYSCMA 
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SYSTEM GENERATION 

The recommended steps for generating an installation-oriented disk-resident system from 
the IBM-supplied system pack are given in Figure 53. Figure 54 indicates the card 
input, both optional and required. 

STEP 

I 

2 

3 

PROCEDURE 

Generate a copy (in cards, 0 

disk) of the IBM-supplied s 
pack. 

Assemble a new, installation 
oriented Supervisor for the 
resident system. 

r on 
ystem 

-
disk-

Catalog the newly-created Su 
visor into the core image 1 
Also, catalog key system pI 
and any other programs (fro 
relocatable library) that w 
be used in the future by th 

per-
ibrary. 

'ograms 
m the 
ill 
e 

installation. 
~.--~------------------------------

4 

5 

6 

7 

8 

Condense the core image libr 

Obtain backup of the new sys 
pack (in cards or on anothe 
pack), if desired. 

Delete from the relocatable 
library any programs that a 
not desired for future use 
the installation. 

ary. 

tern 
r disk 

re 
by 

Delete from the macro librar 
macros that are not desired 
future use by the installat 

y any 
for 

ion. 

Condense or reallocate the r elo-
catable library. 

System generation is now complete; t he user 
the libraries, as desired. 

Figure 53. System Generation 

68 Operating Procedures 

COMMENTS 

See the section Basic Operating System 
BackuE· 

If the system Supervisor is not present 
in main storage, the operator must initiate 
an IPL from the system residence device. 
When the IPL operation is complete, the 
wait state is entered. The operator must 
then make the assignment for SYSRDR from 
the console. 

Use the SYSCMA program. Appendix E lists 
the names of the modules in the relocatable 
library of the IBM-supplied system pack. 

Use the LORGZ program. 

See the section Basic Operating System 
BackuE· 

Use the RMAINT program. Appendix E lists 
the names of the modules in the relocatable 
library of the IBM-supplied system pack. 
(It may be desirable to delete everything 
in the relocatable library. ) 

Use the MMAINT program. See Appendix E 
for the IBM-supplied macro names. 

Use the LORGZ program to condense the li-
brary; 

Use the AORGZ program to realloca"te the 
library. 

may now add any user programs or macros to 



r---------T------------,------------------------,---------------------------------------------
RELATED 

STEP 

1 

GROUP CARD ARRANGEMENT COMMENTS 

See Basic Operating System Back~. 
The cards used depend on the number of 
disk drives used to obtain backup. 

1------+----------+----------------------+--------------------------------
2 

3 

Job 
Control 
Cards 

II JOB ASSEMBLER 

I I DATE •.• 

II ASSGN ..•• 

I I VOL .•. } 
I I DLAB ••• 
I I XTENT •••• 

I I EXEC 

Required. 

Required for first job after an IPL. 

Any device assignments necessary for 
the assembler (see Assembler section). 

Label cards required for SYSOOO. 
(Label cards for SYSOOl are required if 

AWOru<2 is specified.) 

r-----------r---------------------~~-------------------------------------

Assembler 
Control 
Cards 

SYSSUP AFILE LIBRARY 

AOPTN .. 
ALOG 
AWORK .. } 

Places the" newly created Supervisor in the 
relocatable library; it is then ready for 
linkage editing. 

Optional. 

~-----------~--------------------~-------------------------------------------~-
Supervisor 
Assembly 
Cards 

Job 
Control 
Cards 

SUPVR 
SYMUN 
IOCFG 
SEND 

END 

I I JOB SYS'CMA 

II ASSGN .••• 

I I EXEC 

Required to assemble the installation
oriented Supervisor. 

Assembler End Card. 

Required to request the SYSCMA program. 

Any device assignments necessary for 
SYSCMA. 

I---------+--------I-----------------+-------------------------------------~- -
Program 
Control 
Cards 

(continued) 

I I SPV,SR ..., 
I I CATAL SYSSUP, R 
II CATAL SYSEOJ,R 
II CATAL SYSLDR,R 
II CATAL SYSCMA,R 
I I CATAL SYSDMP,R 
II CATAL SYSSTA,R 
II CATAL SYSOAl,R 
II CATAL SYSOQA,R .I 

Required to catalog the newly-created 
supervisor and key system programs 
into the core image library. 

Figure 54. Card Input for System Generation (~art 1 of 3) 
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I RELATED 
STEP 

4 

5 

6 

7 

GROUP 

Program 
Control 
Cards 
(continued) 

Job 
Control 

Program 
Control 

Job 
Control 

Program 
Control 

Job 
Control 

Program 
Control 

CARD ARRANGEMENT COMMENTS 
------+----------------------------------------4 

II CATAL AORGZ,R 
... 

II CATAL CORGZ ,R 
II CATAL CSERV,R 
II CATAL DSERV,R 
II CATAL LORGZ, R 
II CATAL MMAINT,R 
II CATAL MSERV,R 
II CATAL PSERV,R 
II CATAL RMAINT,R 
II CATAL RSERV,R 
II CATAL SYSOJ1,R 
,II CATAL SYSOLA,R 
II CATAL SYSOTO,R 
II CATAL SYSRSD,R 
II CATAL SYSRST,R 
II CATAL ASSEMB,R 
II CATAL ZZZ56A,R -' 

II END 

II JOB LORGZ 

II ASSGN · ... 

II EXEC 

II CONDS CL 

II END 

II JOB RMAINT 

II ASSGN · ... 
II EXEC 

II DELET ••••• ~ 

II END 

II JOB MMAINT 

II ASSGN · .... 

II EXEC 

II DELET 

II END 

Optional. 

Required. 

Required to request the LORGZ program. 

Any device assignments necessary for 
LORGZ. 

Specifies that the core image library is 
to be condensed. 

Required. 

See Basic Operating System Backup. 
The cards used depend on the number of 
disk drives used to obtain backup. 

Required to request the RMAINT program. 

Any device assignments necessary for 
RMAINT. 

Used to delete any programs that are not 
desired for future use by the 
installation. 

Required. 

Required to request the MMAINT program. 

Any device assignments necessary for 
MMAINT. 

Optional; used to delete any macros that 
are not desired for future use by the 
installation. See Appendeix E for the 
names of IBM-supplied macros. 

Required. 

Figure 54. Card Input for System Generation (Part 2 of 3) 
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RELATED 
STEP 

8 

GROUP CARD ARRANGEMENT COMMENTS 

Job II JOB LORGZ To condense the relocatable library. 
Control II ASSGN ... 

II EXEC 

Program II CONDS RL 
Control II END 

or or 
'-------- t------- --- -------- - ---------- ---------

Job 
Control 

Program 
Control 

II JOB AORGZ 
I I ASSGN ••• 
I I VOL SYSRES, SYSRES } 
II DLAB ..•• 
II XTENT .•••• 

I I EXEC 

I I TRCKS 
II END 

To reallocate the relocatable library 

Required to create the new label of the 
system residence area. 

(See Programmer's Guide, 8K Disk for 
contents. ) 

Figure 540 Card Input for System Generation (Part 3 of 3) 
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BASIC OPERATING SYSTEM BACKUP 

The resident system pack is necessary for 
operation of the 8K Disk Basic Operating 
System/360. Therefore, it is advisable to 
be prepared to continue system operation if 
the system pack becomes unusable. Proce
dures for obtaining this backup in cards or 
on another disk pack are shown in Figures 
55 and 56. These procedures can be used 
for obtaining backup both before and after 
system generation is performed. 

OBTAINING BOS BACKUP 

• For a system with at least two 2311 Disk 
Drives. 

STEP PROCEDURE 

1 Use the Initialize Disk utility 
program to prepare a new disk pack. 

2 Using this pack and a system pack, 
execute the CORGZ program. 

Figure 55. Backup Procedure--Two Disk Drives 
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COMMENTS 

See the operating guide for utility 
programs. 

See the CORGZ section. (If CORGZ is 
in the relocatable library and not 
in the core image library, the EXEC 
card must be EXEC LOADER, R. ) 



• For a system with only one 2:311 Disk Drive. 

STEP PROCEDURE COMMENTS 
r-------+-----------------------------------------~--------------------------------------------~--

1 Mount the system pack on a 2311 Disk 
Drive. Ready this device. 

r-------+-----------------------------------------~~---------------------------------------------
2 Place Job Control cards in the 

control card reader. Ready this 
device. 

A DATE card must be included if this is 
the first job. 

r-------+-------------------------------------------+----------------------------------------------
3 Dial the load-unit switches on the 

system control panel to the 
address {channel and unit} of the 
2311. 

r-------+-----------------------------------------~-----------------------------------------------
4 Press LOAD. IPL and a Supervisor are loaded into 

main storage. 
The system enters the wait state. 

r-------+-----------------------------------------~----------------------------------------------
5 If no device address has been 

specified for SYSRDR: 
Press STOP. 
Observe the WAIT light {must 
on} . 
Enter the device address in 
bytes 0, 1, and 2. 
Press START. 

be 

SYSRDR is the control card reader. 

Byte 0--Channe1 Number 
00 for Multiplexor Channel 
01 for Selector Channel 1 
02 for Selector Channel 2 

Byte.1--Unit Number 
00 to FF depending on the device 
number 

Byte 2--Device Type 
04 for 1442 Card Reader 
08 for 2540 Card Reader 
14 for 2501 Card Reader 
16 for 2520 Card Reader 

r-------+-----------------------------------------~~--------------------------------------------

6 Press INTERRUPT. Control is given to the Supervisor, which 
fetches the Job Control program. Job 
Control then reads control cards from 
SYSRDR. {SYSRDR should have control 
cards for punching the core image 
library. } 

r-------+-----------------------------------------~~---------------------------------------------
7 

8 

Execute CSERV to output the contents 
of the core image library. 

Execute MSERV to output the contents 
of the macro library, if desired. 

See the CSERV section. {If CSERV is in 
the re1ocatab1e library and not in the 
core image library, the EXEC card must 
be EXEC LOADER,R.} The output of CSERV 
is a card deck (followed by a II END 
card) , which is acceptable as input to 
the SYSCMA program. 

See the MSERV secion. {If MSERV is in 
the re1ocatab1e library and not in the 
core image library, the EXEC card must 
be EXEC LOADER,R.} The output of MSERV 
is a card deck containing macros in a 
form acceptable as input to the MMAINT 
program. 

r-------+-----------------------------------------~~---------------------------------------------

9 Execute RSERV, if desired, to 
output the contents of the 
re1ocatab1e library. 

See the RSERV section. {If RSERV is in 
the re1ocatab1e library and not in the 
core image library, the EXEC card must 
be EXEC LOADER,R.} The output of RSERV 
is a card deck containing modules in a 
form acceptable as input to the RMAINT 
program. 

r-------~------------------------------------------~---------------------------------------------
card backup has now been obtained. Error messages are listed in the Error Messages 
section. 

Figure 56. Backup Procedure--One Disk Drive 
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Figure 57 is an example of cards subrrlitted for a one-disk-drive system. 

Card Arrangement Comments 

II JOB CSERV 
II ASSGN SYSOPT, ••• 

II EXEC 
II PUNCH ALL 
II END 
II PAUSE 

II JOB MSERV 
II EXEC 
II PUNCH ALL 
II END 
II PAUSE 

II JOB RSERV 
II EXEC 
II PUNCH ALL 
II END 
II PAUSE 

Calls CSERV program. 
Assigns a c ard punch to SYSOPT. Other assignments may be 

needed. 

Causes the entire core image library to be punched. 

Causes the 
The operat 

wait state to be entered when CSERV is finished. 
or can then easily identify CSERV's output. 

1----------.------

Calls MSERV program. 

Causes the entire macro library to be punched. 

Causes the wait state to be entered. Used so the operator 
identify the output of this job. can easily 

Causes the e ntire relocatable library to be punched .. 

Causes the wait state to be entered. Allows the operator 
ntify the output of this job. time to ide 

Figure 57. Example--One Disk Drive 

RECREATING A BASIC OPERATING SYSTEM FROM BACKUP 

• For a system with at least two 2311 Disk Drives, (Figure 58). 

STEP PROCEDURE COMMENTS 

1 Use the Initialize Disk utility See the operating guide for utility 
program to set up a new disk. pack. programs. 

2 Using this pack and the backup See the section on CORGZ for operating 
pack, the backup pack with procedures. ---copy 
the CORGZ program. 

3 Store one pack and use the ot.her See the section on Slstem Generation. 
to generate a new BOS System pack, 
if necessary. 

Figure 58. Recreation--Two Disk Drives 
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• For a system with only one 2311 Disk Drive, (Figure 57). 

STEP PROCEDURE COMMENTS 
~----+------------------------------------------~--------------------------------------------.------

1 Use the Initialize Disk utility 
program to prepare a new disk pack. 

See the operating guide for utility 
programs. 

~----4------------------------------------------~r------------------------------------------------

2 Place these cards in a card reader. 

Card IPL routine 
Independent Supervisor 
Job Control Program 

I I JOB LDSYS 

II ASSGN SYSLOG, ... } optional 
II LOG 

II JOB LDSYS 
II ASSGN SYSOOO,X'cuu',Dl 

II DATE yyddd 
II EXEC 

LDSYS program 

II TRCKS lib,no,lib,no, .•.. 

lib can be DC,CL,MD,ML,RD, 
RL,VL,CP 

no is the number of tracks 

Disk IPL program 

II LOADC 

Core image library 

These are part of the cards supplied by 
IBM with the initial distribution,of the 
BOS system pack. 

Job Control cards for the LDSYS program. 
These cards are punched by the user. 

Assigns a 1052 to SYSLOG. 
Causes the job control cards which follow 
to be logged. 

Calls the LDSYS program. 
Assigns a disk pack to be used for system 

residence. 

Starts execution of the LDSYS program. 

Supplied by IBM. 

Punched by the user. Allocates the number 
of tracks that each area on disk is to 
occupy. The core image directory, the 
core image library and the label control 
card area must be allocated. 

Supplied by IBM. (It is preceded by a 
II IPLDR card and followed by a II END 
card, which are also supplied with it.) 

Punched by the user. It supplies the core 
image library header. 

This is part of the card backup produced 
before initially generating a Basic Opera
ting System. (Its last card is II END.) 

~----4------------------------------------------~r------------------------------------------------.-

3 IPL from the card reader. After the independent supervisor and Job 
Control programs are loaded, LDSYS is 
loaded and executed. The new system pack 
now has an IPL routine and a core image 
library; the wait state is entered. 

~----4-------------------------------------------~r-------------------------------------------------

4 

5 

IPL from the new system disk pack. 

Execute MMAINT, using the macro 
library backup as input. 

See the section Starting System Operation. 
The Supervisor and Job Control are loaded. 

See the MMAINT section. Job Control cards, 
including a PAUSE card, are punched by the 
user. A II END card must be placed fol
lowing the MMAINT input. 

~----~-----------------------------------------~--------------------~----------------------------
6 Execute RMAINT, using the reloca

table library backup as input. 
See the RMAINT section. Job Control cards, 
including a PAUSE card, are punched by the 
user. A II END card must be placed fol
lowing the RMAINT input. 

~----~-----------------------------------------~~------------------------------------------------

The system pack is now complete. L-____ ~ ____ ~ _____________________________________ ~ _____________________________________________ ___ 

. Figure 59. Recreation--One Disk Drive 
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PART 3: CARD FORMATS 

JOB CONTROL CARDS 

Iden·tifier 
(cols. 1-2) 

1/ 

II 

One or 
More 

Blanks 
Operation 

JOB 

ASSGN 

One or 
More 

Blanks 
Operand or parameters (may not exceed 
col. 71) 

program-name (only six characters are 
processed) 

ASSEMBL~R,program-name 

SYSxxx,X'cuu',dd,X'ss' or SYSxxx,UA 
- -- - - - - - -- -- -- -- -- -- -- -- --- --- -- -- -- ---

II 

f-- -- --

ASSGN 

Continuation Card 

(Columns 1 to 15 
are blank.) 

SYSxxx, 

col. 16 

col. 72 
c 

X'cuu' ,dd,X'ss' or col. 16-17 
UA 

-------- ----------------
UA = Unassign (to unassign an 1/0 device from a 

symbol unit) . 

xxx = RDR for a Card Reader 
LST for a Printer 
IPT for an Input Unit 
OPT for an Output unit 
LOG for ~ Control-Card Logging Device 
000 to 254 for any Unit 

X'cuu' = Channel and Unit Number (in hexadecimal) 
c = 0 for a Multiplexor Channel 

1 for Selector Channel 1 
2 for Selector Channel 2 

uu = 00 to FF (0 to 255) 
dd = Device-Type 

Cl - 1052 Printer-Keyboard 
Dl - 2311 Disk Drive 
Ll - 1403 or 1404 Printer 
L2 - 1443 or 1445 Printer 
PI - 2540 Card Read Punch (punching only) 
P2 - 1442 Card Read Punch (punching only) 
P3 - 2520 Card Read Punch (punching only) 
RO - 2671 Paper Tape Reader 
Rl - 2540 Card Read Punch 
R2 - 2540 Using Punch Feed Read Feature 
R3 - 1442 Card Read Punch (reading or 

reading and punching) 
R4 - 2501 Card Reader 
R5 - 2520 Card Read Punch (reading or 

reading and punching for combined 
files) 

RR - 1285 Optical Reader 
Tl - 2400 7-track Tape 
T2 - 2400 9-track Tape 

X'ss' = Device Specifications (required for 
certain 1/0 devices) 

eFigure 60. Format of Job Control Cards (Part 1 of 5) 
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One or 
Identifier More 
(cols. 1-2) Blanks 

One or 
Operation More 

Blanks 
Operand or parameters (may not exceed col. 71) 

The specifications for 7~track tape are: 

Density 
(Bytes Parity Convert Translate ss 
per Inch) Feature 

200 odd on off 10 
200 odd off off 30 
200 odd off on 38 
200 even off off 20 
200 even off on 28 

"------ ------ - - - -- ---------
556 odd on off 50 
556 odd off off 70 
556 odd off on 78 
556 even off off 60 
556 even off on 68 

------- -- - -- - - --- ------- - --
800 odd on off 90 
800 odd off off BO 
800 odd off on B8 
800 even off off AO 
800 even off on A8 

The specifications for a 1403 printer with the UCS 
(Universal Character Set) special feature are~ 

ss Meaning 
73 ignore any data check 
7B accept any data check 

If either of these commands is issued to a printer 
without the UCS feature, a command reject occurs and 
the system enters the wait state. 

To use this feature of the ASSGN card, the 2821 con~ 
trol unit must be updated through Engineering Change 
#125632 or Request for Engineering Action #0100037. 

c = Continuation punch (any nonblank character) 
r---------------------------------.------------------------------------------------------------

II FILES SYSxxx,n 

xxx = Symbolic designation of the tape file. 
Can be IPT, OPT, 000 to 254. 

n = the number of tape marks to be skipped 
(from present position). It is a 

minimum of four characters (1-9999). 
r-----------------------------------------------------------------------------------------------

II VOL SYSxxx,fffffff 

xxx = Symbolic designation of the tape or 
disk file. 
1PT for an Input Unit 
OPT for an Output Unit 
000 to 254 for any Unit 

fffffff = file name (1 to 7 characters) 

~--------.----------------------------------------------------------------------------------.. ~ 

.Figure 60. Format of Job Control Cards (Part 2 of 5) 
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I 

Identifier 
(cols. 1-2) 

II 

One or 
More 

Blanks 
Operation 

TPLAB 

One or 
More 

Blanks 
Operand or parameters (may not exceed 

col. 71) 

'label fields' 
'---- -- -- - -- -- -- -- -- -- - -- -- -- --- -- -- -- -- -

II TPLAB 'label fields col. 72 
c 

Continuation Card (optional) 

(Columns 1 to 15 
are blank.) 

col. 16 
remaining label information' 

--------------------------- ------ --

Note: If this card 

II 

is for an 
input file, an 
apostrophe can 
be placed after 
Field 10 to 
indicate that 
no more 
information 
follows. 

DLAB 

Continuation Card 

(Columns 1 to 15 
are blank.) 

, = an apostrophe (5-8 punch). It is the first 
character in the operand of the TPLAB card. 
It is also the last character in either the 
TPLAB card or the continuation card, indicating 
the end of label information. 

c = Continuation punch (any nonblank character is 
allowed). It is punched in column 72 of the 
TPLAB card if a continuation card is used. 

Field 
No. 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

col. 16 

Field Field 
Size Name --- ---

17 File Identifier 
6 File Serial Number 
4 Volume Sequence Number 
4 File Sequence Number 
4 Generation Number 
2 Version Number of Generation 
6 Creation Date 
6 Expiration Date 
1 File Security 
6 Block Count (leave blank) 

13 System Code 

'label fields 1-3', col. 72 
c 

label fields 4,5,6,'label field 8' 

I--- -- -- -- -- -- -- -- -- -- -- -- --- --- --- .-- .-

, = an apostrophe 

c = Continuation punch (any nonblank character is 
allowed). It is punched in column 72 of the 
DLAB card. 

Field Field 
No. Size 

1 
2 
3 
4 
5 
6 
8 

44 
1 
6 
4 
5 
5 

13 

Field 
Name 

File Name 
Format Identifier 
File Serial. Number 
Volume Sequence Number 
Creation Date 
Expiration Date 
System Code 

• Figure 60. Format of Job Control Cards (Part 3 of 5) 
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Identifier 
(cols. 1-2) 

II 

One or 
More 

Blanks 
Operation 

XTENT 

One or 
More 

Blanks 
Operand or parameters (may not exceed 
col. 71) 

type,sequence,lower,upper, 'serial no. ',SYSxxx 

type--Exteht Type. It can be: 

1 for data area 
2 for overflow area (for indexed sequential file) 
4 for index area (for indexed sequential file) 

sequence--Extent Sequence Number. It can be: 

000 to 255 (indicates the sequence number of this extent 
within a multi-extent file) 

Note: Extent sequence numbers for all files begin with 
-000 except for indexed sequential files that do not have 

a Master Index. In this case the first extent sequence 
number is 001 (for the cylinder index). 

lower--Lower Limit of Extent. It has the form cccchhh: 

cccc - 0000 to 0202 (cylinder number) 
hhh = 000 to 009 (head number) 

Note: A lower limit of 0000000 is not permitted. 

upper-Upper Limit of Extent. It has the form cccchhh: 

cccc = 0000 to 0202 (cylinder number) 
hhh = 000 to 009 (head number) 

'serial no. '--Volume Serial Number. It is six alphameric 
characters, punched within apostrophes (8-5 punch). 
It is the same as the volume serial number in the 
volume label and the file serial number in the 
Format 1 label. 

SYSxxx--Symbolic Unit. 

xxx = IPT for an Input Unit 
OPT for an Output Unit 
000 to 254 for any Unit 

r--------------------------------------------------------------------------------------------------
II DATE yyddd 

yy = Year (two digits) 

ddd = Day of the Year (three digits) 
t----------------------------------.------------------------------------------------.. --

II UPSI nnnnnnnn 

n = a if the switch is Off. 

n = 1 if the switch is Dn. 
If a 1 is not specified, a zero is 

assumed. 

Figure 60. Format of Job Contro~ Cards (Part 4 of 5) 
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Identifier 
(cols. l-2) 

II 

II 

II 

II 

II 

II 

One or 
More 

Blanks 
Operation 

CONFG 

PAUSE 

LOG 

NOLOG 

RSTRT 

EXEC 

One or 
More 

Blanks 
Operand or parameters (may not exceed 
col. 7l) 

nnnnnnrm 
n = a or 1 
If a 1 is not specified, a zero is 
assumed. 

Positions a - 2: Machine Size 

000 = 8K bytes 
001 = 16K bytes 
010 = 32K bytes 
all = 64K bytes 
100 = l28K bytes 
101 = 256K bytes 

Position 3: Reserved 

Position 4: Model (for diagnostic scan out 
area) 

a = Model 30 
1 = Other Models 

Position 5: Floating Point Feature 
a = Feature Not Present 
1 = Feature Present 

position 6: Decimal Feature 
a = Feature Not Present 
1 = Feature Present 

position 7: 1052 Printer-Keyboard 
a = Device Not Present 
1 = Device Present 

(Any operand is treated as a comment. ) 

(Any operand is treated as a comment. ) 

(Any operand is treated as a comment. ) 

SYSxxx,kkkk 
(The operand field is blank if the 
checkpoint is on disk.) 

xxx = Symbolic name of the tape unit 
containing the checkpoint 
record(s} . 

kkkk = Four characters which identify 
the checkpoint records. 

Blank Operand (when Linkage Editor is not 
used.) 

LOADER (Linkage Editor needed; program 
is in cards or card-image on tape.) 

LOADER,R (Linkage Editor needed; program 
is in the relocatable library.) 

Figure 60. Format of Job Control Cards (Part 5 of 5) 
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LINKAGE EDITOR INPUT CARDS 
~----------.--~-----------------------------------------------------------------------------------I Contents Columns 

ACTION Card (punched by the user) 
~----------'---.------------------------------------------------------------------------------'----

One or more blanks 

ACTION 

One or more blanks 

MAP, NOMAP, or CLEAR 

Blanks 

73-80 Ignored - may be used for program identification. 

END Card (Assembler output) 
~----------'---.-----------------------------------------------------------------------------------

1 

2-4 

6-8 

15-16 

17-22 

73-80 

Multiple punch (12-2-9). 

END 

Assembled origin of the label supplied to the assembler in the END card 
(optional) . 

ESID number of the control section to which this END card refers. 

Symbolic label supplied to the assembler if this label was not defined 
within the assembly. 

Ignored - may be used for program identification. 
~------------~-----------------------------------------------------------------------------------

ENTRY Card (punched by the user) 
~-------------.-----------------------------------------------------------------------------------

73-80 

One or more blanks 

ENTRY 

One or more blanks 

Entry point - symbolic name of an entry point. This parameter is 
optional. If used, it must be a symbol defined in the program with 
the assembler ENTRY statement, or it must be the name of a START or 
CSECT statement. It must be followed by at least one blank. 

Ignored - may be used for program identification. 
~------------~------------------------------------------------------------------------------.-----

ESD Card (Assembler output) 
~--------------.------------------------------------------------------------------------------------

1 

2-4 

11-12 

15-16 

17-72 

73-80 

Multiple punch (12-2-9) 

ESD 

Number of bytes of information contained in this card. 

External symbol identification number (ESID) of the first SD, PC, or ER 
on this card. 

Variable information: 
8 positions Name 
1 position Type code to indicate SD, PC, LD, or ER. 
3 positions Assembled origin. 
1 position Blank 
3 positions Control-section length if an SD-type or a PC-type. 

External symbol identification (ESID) number of the 
SD or PC containinq the label if this is an LD-type. 

Ignored - may be used for program identification. 

Figure 61. Linkage Editor Input Cards (Part 1 of 4) 
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Columns I Contents 

INCLUDE Card (punched by user) 

One or more blanks 

INCLUDE 

One or more blanks 

module-name 

Ignored 

PHASE Card (punched by user) 

One or more blanks 

PHASE 

One or more blanks 

Variable information: 
xxxxxx Symbolic name of the phase. 1 to 6 characters allowed. 

f-flag 

nnnnnn 

ssssssss 

If more than six appear, only the first six will be used 

Indicates the origin point for loading the phase. (The 
main storage loading address is relative to this point) 
S = Address- of the last location of the Supervisor. 
C = Address of the last location of main storage 
L = A symbolic label defined in a previous phase. 
A = Absolute address. 

Displacement. Allows the origin point (loading address) 
to be modified by a set amount. A positive displacement 
has no sign and is allowed to be 1 to 6 decimal digits. 
If the displacement is negative, a minus sign (-) pre
cedes 1-5 decimal digits. A plus sign (+) preceding the 
displacement is an error. 

Symbolic label. May be 1 to 8 characters. I·t is prede
fined by having appeared in a previous phase. When in
cluded, it allows this phase to origin at the address 
the label represents. The symbolic label must be the 
name of a START or CSECT statement, or the operand of an 
assembler ENTRY statement. 

REP Card (punched by user) 

1 

2-4 

5-6 

7-12 

13 

14-16 

17-72 

73-80 

Multiple punch (12-2-9). 

REP 

Blank 

Assembled address of the first byte to be replaced (hexadecimal). 

Blank 

External symbol identification number (ESID) of the control section (SD) 
containing the text. 

From 1 to 11 four-digit hexadecimal fields separated by commas, each 
replacing one previously loaded halfword.. A blank indicates the end 
of information in this card. 

May be used for program identification. 

Figure 61. Linkage Editor Input Cards (Part 2 of 4) 
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Columns Contents 
1-----.1..-------------'----------,.---------------------'--

RLD Card (Assembler output) 
~--------~------------------------------------------------------------------------------------------

1 

2-4 

11-12 

17-72 

73-80 

Multiple punch (12-2-9). 

RLD 

Number of bytes of information contained in the card. 

Variable information. (Multiple items.) 

2 positions. 

2 positions. 

1 position. 

3 positions. 

Pointer to the relocation factor of the contents 
of the load constant. 

Pointer to the relocation factor of the control 
sections in which the load constant occurs. 

Flag indicating type of constant. 

Assembled address of load constant. 

May be used for program identification. 
~--------L-----------------------------------------------------------------------------------------

TXT Card (Assembler output) 

1 Multiple punch (12-2-9). 

2-4 TXT 

6-8 Assembled origin (address of first byte to be loaded from this card). 

11-12 Number of bytes of text to be loaded. 

15-16 External symbol identification number (ESID) of the control section (SD) 
containing the text. 

17-72 Up to 56 bytes of text (data or instructions to be loaded). 

73-80 May be used for program identification. 
~--------~-------------------------.-------------------------------------------------------------

XFR Card (Assembler output) 
1--------,--------------------------------------------------------------------------_._--""',----" -- --

1 

2-4 

6-8 

15-16 

17-22 

73-80 

Multiple punch (12-2-9). 

XFR 

Assembled origin of entry point (after the program is loaded, it 
receives control at this point). 

ESID number of the control section, to which this XFR card refers. 

Symbolic label supplied to the assembler if this label was not defined 
within the assembly. 

May be used for program identification. 
~----~---------------------.----------------------------------------------~--
Figure 61, Linkage Editor Input Cards (Part 3 of 4) 
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SYM Card (Assembler Output) Note: Punched only if AOPTN PCHSYM is specified.) 

1 

2-4 

11-12 

14-16 

17-72 

Multiple punch (12-2-9) 

SYM 

Number of bytes of information contained in this card. 

ESD - ID 

Variable information 

ID is EQU, DC, or DS: 

1 position - type ID 
3 positions - value attribute (displacement within CSECT) 
8 positions - symbol name 
1 position - constant type 
1 position - length (one less than constant) 
3 positions - multiplicity 

ID is machine or assembler instruction other than EQU, DC, or DS: 

1 position - type ID 
3 positions - value attribute (displacement within CSECT) 
8 positions - symbol name 

Program identification taken from the name field of the first TITLE 
statement before the START card. 

Sequence number starting with 0001. 

Figure 61. Linkage Editor Input Cards (Part 4 of 4) 
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LIBRARIAN PROGRAM CONTROL CARDS 

10-1-
O)N 

-0-1 I 
4-1..-1 
-0-1 
+J til 
1=:..-1 
0) 0 

'"d (') 
H-

II 

II 

II 

CATAL 

CATAL 

CATAL 

10-1 til 

00)'2 
0) 10-1 co 
1=:0..-1 

o ~ ~. Operand (may not exceed column 71) 

(Operand is blank; input is in SYSIPT) 

module-name (specified module is in SYSIPT) 

module-name,R (specified module in the 
relocatable library 

Program(s) 
That Use 
This Card 

MMAINT 
SYSCMA 

RMAINT 

SYSCMA 

~----------------------------------------------------------------------------------~---------------
II 

II 

CONDS 

CONDS 
Note: One, 
two, or three 
library 
identifiers 
may 
appear in 
this card. 

ALL 

id,id,id 
id = library identifier. It can be: 

CL for the core image library. 
ML for the macro library. 
RL for the relocatable library. 

LORGZ 

LORGZ 

~---------------------------------------------------------------------------------~---------------

II 

II 

II 

II 

II 

II 

II 

COPYS 

COPYS 

COPYS 

Note: ALL 
must not be 
continued 
in a 
succeeding 
card. 

DELET 

DELET 

DELET 

DELET 

ALL 

id,ALL 

id,namel,name2, •...• ,name-n 
(this form may have a continuation card; 
columns 1-,15 must be blank; information 
starts in column 16) 

!~ = library identifier. It can be: 
CL for the core image library. 
ML for the macro library. 
RL for the relocatable library. 

namel, narnE~2 , ••• ,name-n = the names 
of phases, macros, or modules to 
be copied. 

c = continuation punch (any nonblank 
character) 

ALL 

phase-name 

macro-name 

module-name 

Figure 62. Program Control Cards (Part 1 of 3) 

col. 72 
c 

CORGZ 

CORGZ 

CORGZ 

MMAINT 
RMAINT 

SYSCMA 

MMAINT 

RMAINT 
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H ......... 
(l)N 

.r-! I 
4-l...-l 
.r-! 
+J U) 

S::::...-l 
(l) 0 

"d 0 
H-

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

s:::: 
o 

.r-! 
+J .... U) H U) 

o ~ 
(l) s:::: 

(l) H m 
S::::O...-l 
o~~ 

m 0 ~ 

H (l) ~ ~ Of 

~ s:::: O...-l 

o 0 ~ ~ Operand (may not exceed column 71) 

DSPCH ALL 

DSPCH phase-name,phase-name, ...• ,phase-name 

DSPCH macro-name,macro-name, •.•. ,macro-name 

DSPCH module-name,module-name, .•• ,module-name 

DSPLY ALL 

DSPLY CORE,ALL or CORE,SYSxxx,SYSxxx .••..• 

DSPLY DISK,ALL or DISK,SYSxxx,SYSxxx •.•... 

DSPLY phase-name,phase-name, .... ,phase-name 

DSPLY macro-name,macro-name, •.•• ,macro-name 

DSPLY module-name,module-name, .•. ,module-name 

DSPLY id,id,id,id,id 

id = directory identifiers. It can 

CD = core image directory 
MD = macro directory 
RD = relocatable directory 
SD = system directory 
TD = transient directory 

END (Operand is blank) 

PUNCH ALL 

PUNCH phase-name,phase-name, .•.• ,phase-name 

PUNCH macro-name,macro-name, .•.• ,macro-name 

PUNCH module-name,module-name, ••.. ,module-name 

Figure 62. Program Control Cards (Part 2 of 3) 
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be: 

Program(s) 
That Use 
This Card 

CSERV 
MSERV 
RSERV 

CSERV 

MSERV 

RSERV 

CSERV 
DSERV 
MSERV 
RSERV 

PSERV 

PSERV 

CSERV 

MSERV 

RSERV 

DSERV 

AORGZ 
CORGZ 
CSERV 
DSERV 
LORGZ 
MMAINT 
MSERV 
PSERV 
RMAINT 
RSERV 
SYSCMA 

CSERV 
MSERV 
RSERV 

CSERV 

MSERV 

RSERV 



lo-I...-
Q)N 

.r-! I 
lHr-I 
.r-! 
.jJ Ul 
~r-I 
Q) 0 
roo 
H-

II 

II 

II 

II 

lo-I Ul 
0 ~ 

Q) ~ 
Q) H rO 
~Or-l 
O:E!&!l 

~ 
0 

.r-! 
.jJ 
rO 
lo-I 
Q) 
Pi 
0 

RENAM 

RENAM 

RENAM 

SPVSR 

lo-I Ul 
o ~ 

Q) ~ 
Q) lo-I rO 
~Or-l 

o ~ &!l Operand (may not exceed column 71) 

current-macro-name,new-macro-name 

current-module-name,new-module-name 

current-phase-name,new-phase-name 

(Operand is blank) 

Program(s) 
That Use 
This Card 

MMAINT 

RMAINT 

SYSCMA 

SYSCMA 
I--~----.--------------------------------------+---~---. -
II TRCKS id,no,id,no,id,no .•••••••••• 

id - identifier. It can be: 

CD for the core image directory 
(required for CORGZ). 

CL for the core image library 
(required for CORGZ) . 

CP for the checkpoint area. 
MD for the macro directory. 
ML for the macro library. 
RD for the relocatable directory. 
RL for the relocatable library. 
VL for the volume (label control 

card) area (required for CORGZ) . 

no = the number of tracks to be - allocated. It can be any integer. 

Figure 62. Program Control Cards (Part 3 of 3) 

AORGZ 
CORGZ 
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APPENDIX A: EXTENDED BINARY CODED DECIMAL INTERCHANGE CODE (EBCDIC) 

The following charts (in Figure 63) show 
the bit configurations of the 256 possible 
codes (characters) of the Extended BCD In
terchange Code. To write a given character 
in binary, locate the character on the 
chart. The top row of coordinates equates 
to bit positions a and 1, the second row to 
bit positions 2 and 3, and the left row of 
coordinates equates to bit positions 4, 5, 
6 and 7. 

Examples: 

Character A equals: 

top row 11 (bit positions 0, 1) 
2nd row 00 (bit positions 2, 3) 
left row - 0001 (bit positions 4, 5, 

6 and 7) 

Therefore, character A is shown as: 
1100 0001. 

Character $ equals: 

top row 01 (bit positions 0, 1) 
2nd row 01 (bit positions 2, 3) 
left row - 1011 (bit positions 4, 5, 

6 and 7) 

88 Appendix A 

Therefore, character $ is shown as: 
0101 1011. 

The coordinates on the bottom of the 
chart are the three zone punches required 
to reproduce the character in a punched 
card; the coordinates on the right side rep
resent the numeric punches. 

Examples: 

Character A bottom row - 12 punch 
right row - 1 punch 

Therefore, Character A is shown by a 12 and 
a 1 punch in the same card column. 

Character $ = bottom row - 11 punch 
right row - 8 and 3 punches 

Therefore, Character $ is shown by 11, 8, 
and 3 punches in the same card column. 

There are fifteen exceptions to the punch
ing equated to bit positions. These excep
tions are shown in the chart by circled num
bers 1 through 15, and the substituted punch
ing is shown in Figure 65 under Exceptions. 
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Exceptions: 

CD '12-0-9-8-1 ® No Punches ® 12-0 

0 12-11-9-8-1 ® 12 @ 11-0 

0 11-0-9-8-1 (2) 11 @ 0-8-2 

8) 12-11-0-9-8-1 ® 12-11-0 @ 0 

Figure 63. Extended Binary Coded Decimal Interchange 

a i 

b k s 

c 1 t 

d m u 

e n v 

f 0 w 

9 P x 

h q y 

i r z 

@) 0-1 

@ 11-0-9-1 

@ 12-11 

Code (Part 

C!J ~ Qt ,,(g 
0 

A J <E 1 

B K S 2 

C L T 3 

0 M U 4 
--I---

E N V 5 

F 0 W 6 

G P X I--~ 1--- ._-\----

H Q Y 8 

1 R Z 9 

I 
I 
i 

~ -1---I---

' ... - 1--

I 
I---1----+-I---

I 

1 of 2) 

Bit Positions 

0,1 

89 



Control Characters 

PF Punch Off BS Backspace PN Punch On 
HT Horizontal Tab IL Idle RS Reader Stop 
LC Lower Case BYP Bypass UC Upper Case 
DEL Delete LF Line Feed EaT End of Transmission 
RES Restore EOB End of Block SP Space 
NL New Line PRE Prefix 

Special Graphic Characters 

¢ Cent Sign * Asterisk > Greater-than Sign 
Period, Decimal Point ) Right Parenthesis 

< Less-than Sign ; Semicolon 
? ,Question Mark 
: Colon 

( Left Parenthesis -, Logical NOT If Number Sign 

+ Plus Sign - Minus Sign, Hyphe n @ At Sign 

I Vertical Bar, Logical OR / Slash I Prime, Apostrophe 
& Ampersand , Comma = Equal Sign 
! Exclamation Point % Percent II Quotation Mark 

$ Dollar Sign - Underscore 

Bit Pattern Hole Pattern 
Examples Type Bit Positions -

01 234567 Zone Punches I Digit Punches 

PF Control Character 00000100 12 -9 - 4 

% Special Graphic 01 10 11 00 
f-----

0-8-4 

R Upper Case 11 01 1001 11 ';' 9 

a Lower Case 10000001 12 -0 - 1 
--

Control Character, 00 11 0000 12 - 11 - 0 -9 - 8 - 1 
I 

function not yet I 
assigned I 

Figure 63. Extended Binary Coded Decimal Interchange Code (Part 2 of 2) 
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Two methods can be used to convert binary 
numbers to decimal. For example, given the 
binary number 1110 1100, the decimal equi
valent 236 can be calculated. 

Method 1 

Assign a value to each bit position of the 
binary number and add the values of all 
bits that are one (not zero). 

Assign the units position of the binary 
number the value of one. Assign the tens 
position the value of two, the hundreds po
sition the value of four, etc. In this man
ner (doubling the value each time), assign 
values to all bit positions through the 
high-order bit. 

To convert a particular binary number to 
decimal, add the values of all bit posi
tions that are ones (not zeros). 

Thus (1110 1100)2=(236)10' as follows: 

Bi t Posi t;ion 0 1 2 3 
Assigned Value 128 64 32 16 

Binary Number 1 1 1 0 

APPENDIX B: BINARY TO DECIMAL CONVERSION 

Method 2 

Multiply the high-order binary bit position 
by two, and add the next lower-order p6si
tion of the binary number. Multiply again 
and add the next binary position. Continue 
this process until the last (units) posi
tion of the binary number is added. The 
accumulated total is the decimal number. 

Thus (1110 1100)2=(236)10' as follows: 

Binary 
Number 

4 5 
8 4 

1 1 

1 i 1 

~J + 1 
--3 

x 2 
--6 

+ 1 ---7 .... ---' 

x 2 
--U 
+ 0 

o 

--U .... --------~ 
x 2 
~ 
+ 1 

1 

---:29~------------~ 

x 2 
----sa 

1 

+ loE-_______________ --' 
-----s9 
x 2 
---ns 
+ 0 

o 

---ns-----------------------' 
x 2 

o 

---rr6 
+ 0 
---rr6 .. ~J---D-e-c-:i-m-a-l"....-E-q-u....,.i-v-a.....,l,....e-n-t-----I 

6 7 
2 1 

0 0 

Therefore, 128 + 64 + 32 + 8 + 4 236 (decimal equivalent of 1110 1100) 
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APPENDIX C: BINARY TO HEXADECIMAL CONVERSION 

System/360 operates with a four-bit binary 
code corresponding to the hexadecimal num
bering system. Hexadecimal numbering is 
similar to decimal numbering except that 
the hex base is 16, where the decimal base 
is 10. In order to represent each of the 
16 hex numbers as a single character, num
bers greater than 9 are assigned alphabetic 
equivalents, as in the following list: 

Dec. Hex. 

0 0 
1 1 
2 2 
3 3 
4 4 
5 5 
6 6 
7 7 
8 8 
9 9 

10 A 
11 B 
12 C 
13 D 
14 E 
15 F 

The System/360 System Control Panel (con
sole) displays information through the four
bit binary code. A binary code is derived 
from a system whereby a bit that is present 
is said to be a one, and a bit that is not 
present is said to be a zero. The four-bit 
binary code is used to represent the hexa
decimal numbers as in the following list: 

Binar;t Hex. 

0 0 0 0 0 
0 0 0 1 1 
0 0 1 0 2 
0 0 1 1 3 
0 1 0 0 4 
0 1 0 1 5 
0 1 1 0 6 
0 1 1 1 7 
1 0 0 0 8 
1 0 0 1 9 
1 0 1 0 A 
1 0 1 1 B 
1 1 0 0 C 
1 1 0 1 D 
1 1 1 0 E 
1 1 1 1 F 

A decal similar to this chart is fixed to 
the face of the System/360 System Control 
Panel (console) . 

The basis of System/360 numbering is the 
byte, an 8-bit binary number, or two hexa
decimal characters. Each bit in a one-byte 
binary number is referred to by a bit
position number, 0 through 7. The 0 posi
tion is the left-most or high-order bit, 
and the 7 position is the right-most or low
order bit. Bit positions 0-3 represent the 
first hexadecimal character, and bit posi
tions 4-7 represent the second hex character. 
The examples (Figure 64) show conversion of 
one-byte binary numbers to two character 
hexadecimal numbers. 

Figure 65 gives the binary, decimal, and 
hexadecimal equivalents from 0 to 255. 
Where applicable, equivalent alphameric 
characters are also shown. 

One-Byte Binary Number Hexadecimal Equivalent 

! I 

1st 
I 

2nd Bit V(]lue 842 1 8 4 2 1 I 
Character I Character 

I 
Bit Position 0 1 2 3 4 5 6 7 I 

""0 0 0 1 1 0 o 0 1 
I 
I 8 
I 

0 0 1 0 0 0 o 0 2 I 0 I 
I 

Examples -c 0 0 1 1 0 0 1 0 3 I 2 
I 
I 

0 1 0 0 1 1 o 0 4 I C 
I 
I 

,-1 1 1 1 1 1 1 0 F : E 
I 

Figure 64. Examples of Binary to Hexadecimal Conversion 
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Binary Binary 

First Second First Second 
Half Byte Half Byte 

Printer Hexa-
128 Decimal 

r4 Graphic decimal 

(rF16 

Half Byte Half Byte 
Printer Hexa-

128 Decimal r4 Graphic decimal 

(r;16 
8421 8421 8421 8421 
0000 0000 0 00 0100 0001 65 41 
0000 0001 1 01 0100 0010 66 42 

0000 0010 2 02 0100 0011 67 43 

0000 0011 3 03 0100 0100 68 44 

0000 0100 " 04 0100 0101 69 45 
0000 0101 5 05 0100 0110 70 46 
0000 0110 6 06 0100 0111 71 47 
0000 0111 7 01 0100 1000 72 48 
0·000 1000 8 08 0100 1001 73 49 

0000 1001 9 09 0100 1010 74 41\ 
0000 1010 10 OA 0100 1011 • (period) 75 4B 
0000 1011 11 OB 0100 1100 <- 76 4C 
0000 1100 12 OC 0100 1101 ( 77 40 

0000 1101 13 00 0100 1110 + 78 4E 

0000 1110 14 OE 0100 1111 79 4F 

0000 1111 15 OF 0101 0000 & 80 50 
0001 0000 16 10 0101 0001 81 51 

0001 0001 17 11 0101 0010 82 52 

0001 0010 18 12 0101 0011 83 53 
0001 0011 19 13 0101 0100 84 54 
0001 0100 20 14 0101 0101 85 55 
0001 0101 21 15 0101 0110 86 56 
0001 0110 22 16 0101 0111 87 57 
0001 0111 23 17 0101 1000 88 58 
0001 1000 24 18 0101 1001 89 59 
0001 1001 25 19 0101 1010 90 5A 
0001 1010 26 lA 0101 1011 $ 91 5B 
0001 1011 27 lB 0101 1100 • 92 5C 
0001 1100 28 lC 0101 1101 93 50 
0001 1101 29 10 0101 1110 94 5E 
0001 1110 30 lE 0101 1111 95 5F 
0001 1111 31 IF 0110 0000 96 60 
0010 0000 32 20 0110 0001 / 91 61 
0010 0001 33 21 0110 0010 98 62 
0010 0010 34 22 0110 0011 99 63 
0010 0011 35 23 0110 0100 100 64 
0010 0100 36 24 0110 0101 101 65 
0010 0101 37 25 0110 0110 102 66 
0010 0110 38 26 0110 0111 103 61 
0010 0111 39 27 0110 1000 104 68 
00·10 1000 40 28 0110 1001 105 69 
0010 1001 41 29 0110 1010 106 6A 
0010 1010 42 2A 0110 1011 , 107 6B 
0010 1011 43 2B 0110 1100 " 108 6C 
0010 1100 44 2C 0110 1101 109 60 
0010 1101 45 20 0110 1110 110 6E 
0010 1110 46 2E 0110 1111 111 6F 
0010 1111 47 2F 0111 0000 112 70 
0011 0000 48 30 0111 0001 113 71 
0011 0001 49 31 0111 0010 114 72 
0011 0010 50 32 0111 0011 115 73 
0011 0011 51 33 0111 0100 116 74 
0011 0100 52 34 0111 0101 117 75 
0011 0101 53 35 0111 0110 118 76 
0011 0110 54 36 0111 0111 119 77 
0011 0111 55 37 0111 1000 120 78 
00 11 1000 56 38 0111 1001 121 79 
0011 1001 57 39 0111 1010 122 7A 
0011 1010 58 3A 0111 1011 • 123 7B 
0011 1011 59 3B 0111 1100 i 124 7C 
0011 1100 60 3C 0111 1101 . 125 70 
0011 1101 61 3D 0111 1110 126 7E 
0011 1110 62 3E 0111 1111 127 1F 
0011 1111 63 3F 1000 0000 128 80 
0100 0000 blank 64 40 1000 0001 129 81 

Figure 65. Binary, Decimal, and Hexadecimal Equivalents (Part 1 of 2) 
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Binary 

First Second 
Half Byte Half Byte 

128 r4 

(rF16 
8421 8421 
1000 0010 
1000 0011 
1000 0100 
1000 0101 
1000 0110 
1000 0111 
1000 1000 
1000 1001 
1000 1010 
1000 1011 
1000 1100 
1000 1101 
1000 1110 
1000 1111 
1001 0000 
1001 0001 
1001 0010 
1001 0011 
1001 0100 
1001 0101 
1001 0110 
1001 Onl 
1001 1000 
1001 1001 
1001 1010 
1001 10 1 1 
1001 1100 
1001 1101 
1001 1110 
1001 1111 
1010 0000 
1010 0001 
1010 0010 
1010 0011 
1010 0100 
1010 0101 
1010 0110 
1010 0111 
1010 1000 
1010 1001 
1010 1010 
1010 1011 
1010 1100 
1010 1101 
1010 1110 
1010 1111 
1011 0000 
1011 0001 
1011 0010 
1011 0011 
lOll 0100 
1011 0101 
1011 0110 
1011 0111 
1011 1000 
1011 1001 
1011 1010 
1011 lOll 
1011 1100 
1011 1101 
1011 1110 
1011 1111 
1100 0000 

Figure 65. Binary, 
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Printer 
Decimal 

Graphic 

130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 

Decimal, and 

Hex 0-

mal deci 

82 
1:13 
84 
85 
86 
87 
88 
89 
81'. 
8B 
8C 
80 
BE 
8F 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
91'. 
9B 
9C 
90 
9E 
9F 
AO 
1'.1 
1'.2 
1'.3 
A4 
1'.5 
1'.6 
A7 
1'.8 
A9 
1'.1'. 
AB 
AC 
AD 
AE 
AF 
BO 
Bl 
B2 
B3 
B4 
B5 
B6 
B7 
B8 
B9 
BA 
BB 
BC 
BO 
BE 
SF 
co 

Hexadecimal 

Binary 

First Second 
Half Byte Half Byte 

Printer Hexa-128 Decimal r4 Graphic decimal 

Ur16 
8421 8421 
1100 0001 A 193 Cl 
1100 0010 B 194 C2 
1100 00 11 C 195 C3 
1100 0100 0 196 C4 
1100 0101 E 197 C5 
1100 0110 F 198 C6 
1100 0111 G 199 C7 
1100 1000 H 200 C8 
1100 1001 I 201 C9 
1100 1010 202 CA 
1100 1011 203 CB 
1100 1100 204 CC 
1100 1101 205 CO 
1100 1110 206 CE 
1100 1111 207 CF 
1101 0000 208 DO 
1101 0001 J 209 01 
1101 0010 K 210 02 
1101 00 11 L 211. 03 
1101 0100 M 212 D4 
1101 0101 N 213 05 
1101 0110 0 214 06 
1101 0111 P 215 D7 
1101 1000 Q 216 08 
1101 1001 R 217 09 
1101 1010 218 DA 
1101 1011 219 DB 
1101 1100 220 DC 
1101 1101 221 DO 
1101 1110 222 OE 
1101 1111 223 OF 
1110 0000 224 EO 
1110 0001 225 El 
1110 0010 S 226 E2 
1110 0011 T 227 E3 
1110 0100 U 228 ~4 
1110 0101 V 229 ES 
1110 0110 W 230 £6 
1110 0111 X 231 E7 
1110 1000 '{ 232 E8 
1110 1001 Z 233 E9 
1110 1010 234 EA 
1110 1011 235 EB 
1110 1100 236 EC 
1110 1101 237 ~D 
1110 1110 238 EE 
1110 1111 239 EF 
1111 0000 0 240 FO 
1111 0001 1 241 Fl 
111 1 DOlO 2 242 F2 
11 " 0011 3 243 F3 
11 1 1 0100 4 244 F4 
1111 0101 5 245 F5 
1111 0110 6 246 F6 
1111 0111 7 247 F7 
1111 1000 1:1 248 Fa 
1111 1001 9 249 F9 
1111 1010 250 FA 
1111 1011 251 FB 
1 111 1100 252 FC 
1111 1101 253 FO 
1111 1110 254 FE 
1111 1111 255 FF 

Equivalents (Part 2 of 2) 



DECIMAL TO HEXADECIMAL 

Decimal numbers are converted to hexadeci
mal as follows: 

Divide the decimal number by 16. The 
remainder is the units position hexa
decimal character, where 0 = 0, 15 = F, 
etc. Continue to divide the quotient 
by 16 until it is less than 16. Each 
succeeding remainder becomes the next 
higher order hex character. For exam
ple, 333 + 16 = 20 + 13 remaining. The 
13 (D in hex) becomes the units charac
ter. 20 + 16 = 1 + 4 remaining. The 
four becomes the tens position hex char
acter. 1 + 16 = 0 + 1 remaining. The 
one becomes the hundreds position hex 
character. 

Thus (333}10=(14D}16' as follows: 

Decimal 
Number 

Remainder l6~ 

l6~ l3------. 

l6_) _1_ 

:~l o 

Hexadecimal Equivalent ~l 4 D 

A hexadecimal/decimal conversion table is 
shown in Figure 66. 

APPENDIX D: DECIMAL/HEXADECIMAL CONVERSION 

HEXADECIMAL TO DECIMAL 

Multiply the high-order hex character by 16 
and add the next lower-order hex character 
to this product. Multiply this sum bv 16 
and add the next lower hex character. Con
tinue this process until the units position 
of the hex number has been added. The ac-
cumulated total is the decimal number. In 
the event of an alphabetic hex character 
(a number larger than 9), add the decimal 
equivalent as shown in the following list. 

Hex. Dec. 

o 0 
1 1 
2 2 
3 3 
4 4 
5 5 
6 6 
7 7 
8 8 
9 9 
A 10 
B 11 
C 12 
D 13 
E 14 
F 15 

Thus, (27lC) 16 (10,012}10 as follows: 

Hexadecimal 
Number 2 7 

x~~ I 
+ 7.--1 
39 
x16 
624 

1 C 

+ 1..--------' 
625 
x16 

10,000 
+ 12 ..... ----------' 

10, 012 ~Decimal Equivalent 
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HEXADECIMAL/DECIMAL CONVERSION TABLE 

This table provides for direct conversion of decimal and hexadecimal numbers in these 
ranges :: 

Hexadecimal Decimal 

000 to FFF 0000 to 4095 

Decimal numbers (0000-4095) are given within the 5-part table. The first two characters 
(high-order) of hexadecimal numbers (OOO-FFF) are given in the lefthand column of the 
table; the third character (x) is arranged across the top of each part of the table. 

To find the decimal equivalent of t:he hexadecimal number OC9, look for OC in the left 
column, and across that row under the column for x = 9. The decimal number if 0201. 

To convert from decimal to hexadecimal, look up the decimal number within the table 
and read the hexadecimal number by a combination of the hex characters in the left col
umn, and the value for x at the top of the column containing the decimal number. For 
example, the decimal number 123 has the hexadecimal equivalent of 07B; the decimal num
ber 1478 has the hexadecimal equivalent of 5C6. 

For numbers outside the range of the table, add the following values to the table 
figures: 

Hexadecimal 

1000 
2000 
3000 
4000 
5000 
6000 
7000 
8000 
9000 
AOOO 
BOOO 
COOO 
DOOO 
EOOO 
FOOO 
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Decimal 

4096 
8192 

12288 
16384 
20480 
24576 
28672 
32768 
36864 
40960 
45056 
49152 
53248 
57344 
61440 



x = 0 1 2 3 4 5 6 7 8 9 A 

OOx 0000 0001 0002 0003 0004 0005 0006 0007 0008 0009 0010 
01x 0016 0017 0018 0019 0020 0021 0022 0023 0024 0025 0026 
02x 0032 0033 0034 0035 0036 0037 0038 0039 0040 0041 0042 
03x 0048 0049 0050 0051 0052 0053 0054 0055 0056 0057 0058 

04x 0064 0065 0066 0067 0068 0069 0070 0071 0072 0073 0074 
05x; 0080 0081 0082 0083 0084 0085 0086 0087 0088 0089 0090 
06x 0096 0097 0098 0099 0100 0101 0102 0103 0104 0105 0106 
07x 0112 0113 0114 0115 0116 0117 0118 0119 0120 0121 0122 

08x 0128 0129 0130 0131 0132 0133 0134 0135 0136 0137 0138 
09x 0144 0145 0146 0147 0148 0149 0150 0151 0152 0153 0154 
OAx 0160 0161 0162 0163 0164 0165 0166 0167 0168 0169 0170 
OBx 0176 0177 0178 0119 0180 0181 0182 0183 0184 0185 0186 

OCx 0192 0193 0194 0195 0196 0197 0198 0199 0200 0201 0202 
ODx 0208 0209 0210 0211 0212 0213 0214 0215 0216 0217 0218 
OEx 0224 0225 0226 0227 0228 0229 0230 0231 0232 0233 0234 
OFx 0240 0241 0242 0243 0244 0245 0246 0247 0248 0249 0250 

lOx 0256 0257 0258 0259 0260 0261 0262 0263 0264 0265 0266 
llx 0272 0273 0274 0275 0276 0277 0278 0279 0280 0281 0282 
12x 0288 0289 0290 0291 0292 0293 0294 0295 0296 0297 0298 
13x 0304 0305 0306 0307 0308 0309 0310 0311 0312 0313 0314 

14x 0320 0321 0322 0323 0324 0325 0326 0327 0328 0329 0330 
15x 0336 0337 0338 0339 0340 0341 0342 0343 0344 0345 0346 
16x 0352 0353 0354 0355 0356 0357 0358 0359 0360 0361 0362 
17x 0368 0369 0370 0371 0372 0373 0374 0375 0376 0377 0378 

18x 0384 0385 0386 0387 0388 0389 0390 0391 0392 0393 0394 
19x 0400 0401 0402 0403 0404 0405 0406 0407 0408 0409 0410 
lAx 0416 0417 0418 041~ 0420 0421 0422 0423 0424 0425 0426 
lBx 0432 0433 0434 0435 0436 0437 0438 0439 0440 0441 0442 

lCx 0448 0449 0450 0451 0452 0453 0454 0455 0456 0457 0458 
lDx 0464 0465 0466 0467 0468 0469 0470 0411 1)472 0473 0474 
lEx 0480 0481 0482 0483 0484 0485 0486 0487 OL~88 0489 0490 
lFx 0496 0497 0498 0499 0500 0501 0502 0503 0504 0505 0506 

20x 0512 0513 0514 0515 0516 0517 0518 0519 0520 0521 0522 
21x 0528 0529 0530 0531 0532 0533 0534 0535 0536 0537 0538 
22x 0544 0545 0546 0547 0548 0549 0550 0551 0552 0553 0554 
23x 0560 0561 0562 0563 0564 0565 0566 0567 0568 0569 0570 

24x 0516 0577 0518 0579 0580 0581 0582 0583 0584 0585 0586 
25x 0592 0593 0594 0595 0596 0591 0598 0599 0600 0601 0602 
26x 0608 0609 0610 0611 0612 0613 0614 0615 0616 0617 0618 
27x 0624 0625 0626 0627 0628 0629 0630 0631 0632 0633 0634 

28x 0640 0641 0642 0643 0644 0645 0646 0647 0648 0649 0650 
29x 0656 0651 0658 0659 0660 0661 0662 0663 0664 0665 0666 
2Ax 0672 0673 0674 0675 0676 0611 0618 0679 0680 0681 0682 
2Bx 0688 0689 0690 0691 0692 0693 0694 0695 0696 0697 0698 

2Cx 0104 0705 0106 0101 0108 0109 0110 0111 0112 0113 0114 
2Dx 0720 0721 0722 0123 0124 0725 0126 0127 0128 0729 0130 
2Ex 0136 0131 0138 0"139 0740 0141 0142 0143 0744 0745 0746 
2Fx 0152 0153 0754 0755 0156 0757 0758 0759 0160 0161 0762 

30x 0168 0769 0710 0771 0712 0713 0774 0775 0776 0777 0178 
31x 0184 0185 0786 0187 0188 0789 0790 0791 0792 0193 0194 
32x 0800 0801 0802 0803 0804 0805 0806 0807 0808 0809 0810 
33x 0816 0817 0818 0819 0820 0821 0822 0823 0824 0825 0826 

34x 0832 0833 0834 0835 0836 0831 0838 0839 0840 0841 0842 
35x 0848 0849 0850 0851 0852 0853 0854 0855 0856 0851 0858 
36x 0864 0865 0866 0861 0868 0869 0870 0811 0872 0813 0814 
31x 0880 0881 0882 0883 0884 0885 0886 0881 0888 0889 0890 

38x 0896 0891 0898 0899 0900 0901 0902 0903 0904 0905 0906 
39x 0912 0913 0914 0915 0916 0911 0918 0919 0920 0921 0922 
3Ax 0928 0929 0930 0931 0932 0933 0934 0935 0936 0937 0938 
3Bx 0944 0945 0946 0941 0948 0949 0950 0951 0952 0953 0954 

3ex 0960 0961 0962 0963 0964 0965 0966 0961 0968 0969 0910 
3Dx 0916 0971 0918 0979 0980 0981 0982 0983 0984 0985 0986 
3Ex 0992 0993 0994 0995 0996 0991 0998 0999 1000 1001 1002 
3Fx 1008 1009 1010 1011 1012 1013 1014 1015 1016 1011 1018 

Figure 66. Hexadecimal/Decimal Conversion Table (Part 1 of 4) 

B C D 

0011 0012 0013 
0027 0028 0029 
0043 0044 0045 
0059 0060 0061 

0075 0076 0077 
0091 0092 0093 
0107 0108 0109 
0123 0124 0125 

0139 0140 0141 
0155 0156 0157 
0171 0172 0173 
0187 0188 0189 

0203 0204 0205 
0219 0220 0221 
0235 0236 0237 
0251 0252 0253 

0267 0268 0269 
0283 0284 0285 
0299 0300 0301 
0315 0316 0317 

0331 0332 0333 
031:7 0348 0349 
0363 0364 0365 
0379 0380 0381 

0395 0396 0397 
0411 0412 0413 
0427 0428 0429 
0443 0444 0445 

0459 0460 0461 
0475 0416 0477 
0491 0492 0493 
0501 0508 0509 

0523 0524 0525 
0539 0540 0541 
0555 0556 0557 
0571 0572 0573 

0587 0588 0589 
0603 0604 0605 
0619 0620 0621 
0635 0636 0637 

0651 0652 0653 
0667 0668 0669 
0683 0684 0685 
0699 0700 0701 

0715 0116 0717 
0731 0132 0733 
0747 0748 0749 
0763 0764 0765 

0779 0780 0781 
0795 0796 0791 
0811 0812 0813 
0821 0828 0829 

0843 0844 0845 
0859 0860 0861 
0875 0816 0871 
0891 0892 0893 

0901 0908 0909 
0923 0924 0925 
0939 0940 0941 
0955 0956 0957 

0971 0972 0913 
0981 0988 0989 
1003 1004 1005 
1019 1020 1021 

E 

0014 
0030 
0046 
0062 

0078 
0094 
0110 
0126 

0142 
0158 
0174 
0190 

0206 
0222 
0238 
0254 

0270 
0286 
0302 
0318 

0334 
0350 
0366 
0382 

0398 
0414 
0430 
0446 

0462 
0418 
0494 
0510 

0526 
0542 
0558 
0574 

0590 
0606 
0622 
0638 

0654 
0670 
0686 
0702 

0718 
0734 
0750 
0766 

0782 
0798 
0814 
0830 

0846 
0862 
0878 
0894 

0910 
0926 
0942 
0958 

0974 
0990 
1006 
1022 

F 

001 
003 
001.1 
006 

007 
009 
011 
012 

014 
015 
017 
019 

020 
022 
023 
025 

027 
028 
030 
031 

033 
035 
036 
038 

039 
041 
043 
044 

01.16 
047 
049 
051 

052 
054 
055 
057 

059 
060 
062 
063 

Ob5 
067 
068 
070 

071 
073 
075 
076 

078 
079 
081 
083 

084 
086 
081 
089 

5 
1 
7 
3 

9 
s 
1 
7 

3 
9 
5 
1 

7 
3 
9 
5 

1 
7 
3 
9 

5 
1 
7 
3 

9 
5 
1 
7 

3 
9 
5 

7 
3 
9 
5 

1 
7 
3 
9 

5 
1 
7 
3 

9 
5 
1 
7 

3 
9 
5 
1 

7 
3 
9 
5 

091 
092 
091t 
095 

1 
7 
3 
9 

097 
099 
100 
102 

5 
1 
7 
3 
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x = 0 1 2 3 4 5 6 1 8 9 A B C D E F 

40x 1024 1025 1026 1021 1028 1029 1030 1031 1032 1033 1034 1035 1036 1037 1038 1039 
41x 1040 1041 1042 1043 1044 1045 1046 1047 1048 1049 1050 1051 1052 1053 1054 1055 
42x 1056 1057 1058 1059 1060 1061 1062 1063 1064 1065 1066 1061 1068 1069 1070 1071 
43x 1012 1013 1074 1015 1016 1077 1078 1079 1080 1081 1082 1083 1084 1085 1086 1087 

44x 1088 1089 1090 1091 1092 1093 1094 1095 1096 1097 1098 1099 1100 1101 1102 1103 
45x 1104 1105 1106 1101 1108 1109 1110 1111 1112 1113 1114 1115 1116 1111 1118 1119 
46x 1120 1121 1122 1123 1124 1125 1126 1127 1128 1129 1130 1131 1132 1133 1134 1135 
41x 1136 1131 1138 1139 1140 1141 1142 1143 1144 1145 1146 1147 1148 1149 1150 1151 

48x 1152 1153 1154 1155 1156 1157 1158 1159 1160 1161 1162 1163 1164 1165 1166 1161 
49x 1168 1169 1170 1171 1172 1173 1174 1175 1116 1111 1178 1179 1180 1181 1182 1183 
'lAx 1184 1185 1186 1181 1188 1189 1190 1191 1192 1193 1194 1195 1196 1191 1198 1199 
4Bx 1200 1201 1202 1203 1204 1205 1206 1201 1208 1209 1210 1211 1212 1213 1214 1215 

4Cx 1216 1211 1218 1219 1220 1221 1222 1223 1224 1225 1226 1221 1228 1229 1230 1231 
4Dx 1232 1233 1234 1235 1236 1231 1238 1239 1240 1241 1242 1243 1244 1245 1246 1247 
4Ex 1248 1249 1250 1251 1252 1253 1254 1255 1256 1251 1258 1259 1260 1261 1262 1263 
4Fx 1264 1265 1266 1261 1268 1269 1210 1211 1212 1273 1214 1215 1216 1271 1278 1279 

SOx 1280 1281 1282 1283 1284 1285 1286 1281 1288 1289 1290 1291 1292 1293 ,294 1295 
51x 1296 1297 1298 1299 1300 1301 1302 1303 1304 1305 1306 1307 1308 1309 1310 1311 
52x 1312 1313 1314 1315 1316 1317 1318 1319 1320 1321 1322 1323 1324 1325 1326 1327 
53x 1328 1329 1330 1331 1332 1333 1334 1335 1336 1331 1338 1339 1340 1341 1342 1343 

54x 1344 1345 1346 1341 1348 1349 1350 1351 1352 1353 1354 1355 1356 1351 1358 1359 
55x 1360 1361 1362 1363 1364 1365 1366 1361 1368 1369 1310 1371 1312 1373 1314 1375 
56x 1316 1311 1318 1379 1380 1381 1382 1383 1384 1385 1386 1381 1388 1389 1390 1391 
51x 1392 1393 1394 1395 1396 1397 1398 1399 1400 1401 1402 1403 1404 1405 1406 1407 

58x 1408 1409 1410 1411 1412 1413 1414 1415 1416 1417 1418 1419 1420 1421 1422 1423 
59x 1424 1425 1426 1421 1428 1429 1430 1431 1432 1433 1434 1435 1436 1437 1438 1439 
SAx 1440 1441 1442 1443 1444 1445 1446 1441 1448 1449 1450 1451 1452 1453 1454 1455 
5Bx 1456 1451 1458 1459 1460 1461 1462 1463 1464 1465 1466 1461 1468 1469 1470 1411 

5Cx 1/112 1/113 1414 1475 1416 1411 1418 1419 1/180 1/181 1482 1483 1484 1485 1486 1481 
5Dx 1/188 1489 1/190 1/191 1/192 1493 1/194 1495 1/196 1/191 1/198 1499 1500 1501 1502 1503 
5Ex 1504 1505 1506 1501 1508 1509 1510 1511 1512 1513 1514 1515 1516 1517 1518 1519 
5Fx 1520 1521 1522 1523 1524 1525 1526 1521 1528 1529 1530 1531 1532 1533 1534 1535 

60x 1536 1531 1538 1539 1540 1541 1542 1543 1544 1545 15/16 1541 1548 1549 1550 1 ~51 
61x 1552 1553 1554 1555 1556 1557 1558 1559 1560 1561 1562 1563 1564 1565 1566 1567 
62x 1568 1569 1510 1571 1512 1513 1514 1515 1516 1517 1518 1579 1580 1581 1582 1583 
63x 1584 1585 1586 1587 1588 1589 1590 1591 1592 1593 159/1 1595 1596 1597 1598 1599 

64x 1600 1601 1602 1603 1604 1605 1606 1601 1608 1609 1610 1611 1612 1613 1614 1615 
65x 1616 1617 1618 1619 1620 1621 1622 1623 1624 1625 1626 1621 1628 1629 1630 1631 
66x 1632 1633 1634 1635 1636 1631 1638 1639 1640 1641 1642 1643 1644 1645 1646 1647 
61x 1648 1649 1650 1651 1652 1653 1654 1655 1656 1651 1658 1659 1660 1661 1662 1663 

68x 1664 1665 1666 1667 1668 1669 1610 1611 1672 1613 1614 1615 1616 1677 1678 1619 
69x 1680 1681 1682 1683 1684 1685 1686 1681 1688 1689 1690 1691 1692 1693 1694 1695 
6Ax 1696 1691 1698 1699 1700 1701 1702 1103 1104 1705 1106 1701 1708 1709 1710 1711 
6Bx 11 t2 1113 1714 1715 1116 1717 1118 1119 1720 1121 1722 1723 1724 1125 1126 1127 

6Cx 1728 1129 1730 1131 1732 1733 1734 1735 1736 1737 1738 1739 1140 1141 1742 1743 
6Dx 1144 1145 1746 1747 1748 11/19 1750 1751 1152 1753 1754 1755 1756 1757 1758 1759 
6Ex 1760 1761 1762 1763 1764 1165 1766 1761 1768 1769 1770 1771 1712 1713 1714 1775 
6Fx 1776 1771 1718 1179 1180 1181 1782 1783 1184 1785 1786 1787 1788 1789 1790 1791 

10x 1792 1193 1794 1795 1196 1191 1198 1799 1800 1801 1802 1803 1804 1805 1806 1807 
71x 1808 1809 1810 1811 1812 1813 1814 1815 1816 1817 1818 1819 1820 1821 1822 1823 
12x 1824 1825 1826 1827 1828 1829 1830 1831 1832 1833 183/1 1835 1836 1837 1838 1839 
73x 1840 1841 1842 1843 184/1 1845 1846 1847 1848 1849 1850 1851 1852 1853 1854 1855 

74x 1856 1851 1858 1859 1860 1861 1862 1863 186/1 1865 1866 1867 1868 1869 1870 1871 
75x 1812 1873 1874 1875 1876 1877 1818 1819 1880 1881 1882 1883 1884 1885 18S6 1887 
76x 1888 1889 1890 1891 1892 1893 1894 1895 1896 1897 1898 1899 1900 1901 1902 1903 
71x 1904 1905 1906 1907 1908 1909 1910 1911 1912 1913 1914 1915 1916 1917 1918 1919 

78x 1920 1921 1922 1923 1924 1925 1926 1927 1928 1929 1930 1931 1932 1933 1934 1935 
79x 1936 1937 1938 1939 1940 1941 1942 1943 1944 1945 1946 1947 1948 1949 1950 1951 
7Ax 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 
7Bx 1968 1969 1970 1971 1912 1973 1974 1975 1976 1977 19'78 1979 1980 1981 1982 1983 

7Cx 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 
7Dx 2000 2001 2002 2003 200/1 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 
7Ex 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 
7Fx 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 20/12 2043 2044 2045 2046 2047 
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X = 0 1 2 3 4 5 6 7 8 9 A B C D E F 

80x 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060 2061 2062 2063 
81x 2064 2065 2066 2067 2068 2069 2070 2071 2072 2073 2074 2075 2076 2077 2078 2079 
82x 2080 2081 2082 2083 2084 2085 2086 2087 2088 2089 2090 2091 2092 2093 2094 2095 
83x 2096 2097 2098 2099 2100 2101 2102 2103 2104 2105 2106 2107 2108 2109 2110 2111 

84x 2112 2113 2114 2115 2116 2117 2118 2119 2120 2121 2122 2123 2124 2125 2126 2127 
85x 2128 2129 2130 2131 2132 2133 2134 2135 2136 2137 2138 2139 2140 2141 2142 2143 
86x 2144 2145 2146 2147 2148 2149 2150 2151 2152 2153 2154 2155 2156 2157 2J 58 2159 
87x 2160 2161 2162 2163 2164' 2165 2166 2167 2168 2169 2170 2171 2172 2173 2174 2175 

88x 2176 2177 2178 2179 2180 2181 2182 2183 2184 2185 2186 2187 2188 2189 2190 2191 
89x 2192 2193 2194 2195 2196 2197 2198 2199 2200 2201 2202 2203 2204 2205 2206 2207 
8Ax 2208 2209 2210 2211 2212 2213 2214 2215 2216 2217 2218 2219 2220 2221 2222 2223 
8Bx 2224 2225 2226 2227 2228 2229 2230 2231 2232 2233 2234 2235 2236 2237 2238 2239 

8Cx 2240 2241 2242 2243 2244 2245 2246 2247 2248 2249 2250 2251 2252 2253 2254 2255 
8Dx 2256 2257 2258 2259 2260 2261 2262 2263 2264 2265 2266 2267 2268 2269 2270 2271 
8Ex 2272 2273 2274 2275 2276 2277 2278 2279 2280 2281 2282 2283 2284 2285 2286 2287 
8Fx 2288 2289 2290 2291 2292 2293 2294 2295 2296 2297 2298 2299 2300 2301 2302 2303 

90x 2304 2305 2306 2307 2308 2309 2310 2311 2312 2313 2314 2315 2316 2317 2318 2319 
91x 2320 2321 2322 2323 2324 2325 2326 2327 2328 2329 2330 2331 2332 2333 2334 2335 
92x 2336 2337 2338 2339 2340 2341 2342 2343 2344 2345 2346 2347 2348 2349 2350 2351 
93x 2352 2353 2354 2355 2356 2357 2358 2359 2360 2361 2362 2363 2364 2365 2366 2367 

94x 2368 2369 2370 2371 2372 2373 2374 2375 2376 2377 2378 2379 2380 2381 2382 2383 
95x 2384 2385 2386 2387 2388 2389 2390 2391 2392 2393 2394 2395 2396 2397 2398 2399 
96x 2400 2401 2402 2403 2404 2405 2406 2407 2408 2409 2410 2411 2412 2413 2414 2415 
97x 2416 2417 2418 2419 2420 2421 2422 2423 2424 2425 2426 2427 2428 2429 2430 2431 

98x 2432 2433 2434 2435 2436 2437 2438 2439 2440 2441 2442 2443 2444 2445 2446 2447 
99x 2448 2449 2450 2451 2452 2453 2454 2455 2456 2457 2458 2459 2460 2461 2462 2463 
9Ax 2464 2465 2466 2467 2468 2469 2470 2471 2472 2473 2474 2475 2476 2477 2478 2479 
9Bx 2480 2481 2482 2483 2484 2485 2486 2487 2488 2489 2490 2491 2492 2493 2494 2495 

9Cx 2496 2497 2498 2499 2500 2501 2502 2503 2504 2505 2506 2507 2508 2509 2510 2511 
9Dx 2512 2513 2514 2515 2516 2517 2518 2519 2520 2521 2522 2523 2524 2525 2526 2527 
9Ex 2528 2529 2530 2531 2532 2533 2534 2535 2536 2537 2538 2539 2540 2541 2542 2543 
9Fx 2544 2545 2546 2547 2548 2549 2550 2551 2552 2553 2554 2555 2556 2557 2558 2559 

AOx 2560 2561 2562 2563 2564 2565 2566 2567 2568 2569 2570 2571 2572 2573 2574 2575 
Alx 2576 2577 2578 2579 2580 2581 2582 2583 2584 2585 2586 2587 2588 2589 2590 2591 
A2x 2592 2593 2594 2595 2596 2597 2598 2599 2600 2601 2602 2603 2604 2605 2606 2607 
A3x 2608 2609 2610 2611 2612 2613 2614 2615 2616 2617 2618 2619 2620 2621 2622 2623 

A4x 2624 2625 2626 2627 2628 2629 2630 2631 2632 2633 2634 2635 2636 2637 2638 2639 
A5x 2640 2641 2642 2643 2644 2645 2646 2647 2648 2649 2650 2651 2652 2653 2654 2655 
A6x 2656 2657 2658 2659 2660 2661 2662 2663 2664 2665 2666 2667 2668 2669 2670 2671 
A7x 2672 2673 2674 2675 2676 2677 2678 2679 2680 2681 2682 2683 26A4 2685 2686 2687 

A8x 2688 2689 2690 2691 2692 2693 2694 2695 2696 2697 2698 2699 27~'O 2701 2702 2703 
A9x 2704 2705 2706 2707 2708 2709 2710 2711 2712 2713 2714 2715 2716 2717 2718 2719 
AAx 2720 2721 2722 2723 2724 2725 2726 2727 2728 2729 2730 2731 2732 2733 2734 2735 
ABx 2736 2737 2738 2739 2740 2741 2742 2743 2744 2745 2746 2747 2748 2749 2750 2751 

ACx 2752 2753 2754 2755 2756 2757 2758 2759 2760 2761 2762 2763 2764- 2765 2766 2767 
AOx 2768 2769 2770 2771 2772 2773 2774 2775 2776 2777 2778 2779 2780 2781 2782 2783 
AEx 2784 2785 2786 2787 2788 2789 2790 2791 2792 2793 2794 2795 2796 2797 2798 2799 
AFx 2800 2801 2802 2803 2804 2805 2806 2807 2808 2809 2810 2811 2812 2813 2814 2815 

BOx 2816 281 7 2818 2819 2820 2821 2822 2823 2824 2825 2826 2827 2828 2829 2830 2831 
Blx 2832 2833 2834 2835 2836 2837 2838 2839 2840 2841 2842 2843 2844 2845 2846 2847 
B2x 2848 2849 2850 2851 2852 2853 2854 2855 2856 2857 2858 2859 2860 2861 28"b2 2863 
B3x 2864 2865 2866 2867 2868 2869 2870 2871 2872 2873 2874 2875 2876 2877 2878 2679 

B4x 2880 2881 2882 2883 2884 2885 2886 2887 2888 2889 2890 2891 2892 2893 2894 2895 
B5x 2896 2897 2898 2899 2900 2901 2902 2903 2904 2905 2906 2907 2908 2909 2910 2911 
B6x 2912 2913 2914 2915 2916 2917 2918 2919 2920 2921 2922 2923 2924 2925 2926 2927 
B7x 2928 2929 2930 2931 2932 2933 2934 2935 2936 2937 2938 2939 2940 2941 2942 2943 

B8x 2944 2945 2946 2947 2948 2949 2950 2951 2952 2953 2954 2955 2956 2957 2958 2959 
B9x 2960 2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 297 11 2975 
BAx 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 299U 2991 
BBx 2992 2993 2994 2995 2996 2997 2998 2999 3000 3001 3002 3003 3004 3005 3006 3007 

BCx 3008 3009 3010 3011 3012 3013 3014 3015 3016 3017 3018 3019 3020 3021 302 .. 3023 
BOx 3024 3025 3026 3027 3028 3029 3030 3031 3032 3033 3034 3035 3036 3037 3038 3039 
BEx 3040 3041 3042 3043 3044 3045 3046 3047 3048 3049 3050 3051 3052 3053 3054 3055 
BFx 3056 3057 3058 3059 3060 3061 3062 3063 3064 3065 3066 3067 3068 3069 3070 3071 
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x = 0 1 2 3 

COx 3072 3073 3074 3075 
C1x 3088 3089 3090 3091 
C2x 3104 3105 3106 3101 
C3x 3120 3121 3122 3123 

C4x 3136 3131 3138 3139 
C5x 3152 3153 3154 3155 
C6x 3168 3169 3170 3111 
C7x 3184 3185 3186 3187 

C8x 3200 3201 3202 3203 
C9x 3216 3217 3218 3219 
CAx 3232 3233 3234 3235 
CBx 3248 3249 3250 3251 

CCx 3264 3265 3266 3267 
CDx 3280 3281 3282 3283 
CEx 3296 3297 3298 3299 
CFx 3312 3313 3314 3315 

DOx 3328 3329 3330 3331 
D1x 3344 3345 3346 3347 
D2x 3360 3361 3362 3363 
D3x 3376 3317 3378 3379 

D4x 3392 3393 3394 3395 
D5x 3408 3409 3410 3411 
D6x 3424 3425 3426 3427 
D7x 3440 3441 3442 3443 

D8x 3456 3457 3458 3459 
D9x 3472 3473 3474 3475 
DAx 3488 3489 3490 3491 
DBx 3504 3505 3506 3507 

DCX 3520 3521 3522 3523 
DDx 3536 3537 3538 3539 
DEx 3552 3553 3554 3555 
DFx 3568 3569 3570 3571 

EOx 3584 3585 3586 3587 
Elx 3600 3601 3602 3603 
E2x 3616 3617 3618 3619 
E3x 3632 3633 3634 3635 

E4x 3648 3649 3650 3651 
E5x 3664 3665 3666 3667 
E6x 3680 3681 3682 3683 
E7x 3696 3697 3698 3699 

E8x 3712 3713 3714 3715 
E9x 3728 3729 3730 3731 
EAx 3744 3745 3746 3747 
EBx 3760 3761 3762 3763 

ECx 3776 3717 3178 3719 
EDx 3792 3793 3794 3795 
EEx 3808 3809 3810 3811 
EFx 3824 3825 3826 3827 

FOx 3840 3841 3842 3843 
Flx 3856 3857 3858 3859 
F2x 3872 3873 3874 3875 
F3x 3888 3889 3890 3891 

F4x 3904 3905 3906 3907 
F5x 3920 3921 3922 3923 
F6x 3936 3937 3938 3939 
F7x 3952 3953 3954 3955 

F8x 3968 3969 3970 3971 
F9x 3984 3985 3986 3987 
FAx 4000 4001 4002 4003 
FBx 4016 4017 4018 4019 

FCx 4032 4033 4034 4035 
FDx 4048 4049 4050 4051 
FEx 4064 4065 4066 4067 
FFx 4080 4081 4082 4083 

4 

3076 
3092 
3108 
3124 

3140 
3156 
3172 
3188 

3204 
3220 
3236 
3252 

3268 
3284 
3300 
3316 

3332 
3348 
3364 
3380 

3396 
3412 
3428 
3444 

3460 
3476 
3492 
3508 

3524 
3540 
3556 
3572 

3588 
3604 
3620 
3636 

3652 
3668 
3684 
3700 

3716 
3732 
3748 
3764 

3780 
3796 
3812 
3828 

3844 
3860 
3876 
3892 

3908 
3924 
3940 
3956 

3972 
3988 
4004 
4020 

4036 
4052 
4068 
4084 

5 

307 
309 
310 
312 

314 
315 
317 
318 

320 
322 
323 
325 

326 
328 
330 
331 

333 
334 
336 
338 

339 
341 
342 
344 

7 
3' 
9 
5 

1 
7 
3 
9 

5 
1 
7 
3 

9 
5 
1 
7 

3 
9 
5 
1 

7 
3 
9 
5 

3461 
347 
349 
350 

352 

7 
3 
<} 

3541 
5 

7 
3 

355 
357 

358 
360 

9 
5 

3621 
363 

365 
366 
368 

7 

3 
9 
5 

3701 

371 7 
3733 
374 
376 

9 
5 

3781 
379 
381 
382 

384 

7 
J 
9 

5 
3861 
387 7 
3893 

390 
392 

9 
5 

3941 
395 

397 
398 
400 

7 

3 
9 
5 

4021 

403 1 
4053 
406 
408 

9 
5 

6 

3078 
3094 
3110 
3126 

3142 
3158 
3114 
3190 

3206 
3222 
3238 
3254 

3270 
3286 
3302 
3318 

3334 
3350 
3366 
3382 

3398 
3414 
3430 
3446 

3462 
3478 
3494 
3510 

3526 
3542 
3558 
3574 

3590 
3606 
3622 
3638 

3654 
3670 
3686 
3702 

3718 
3734 
3750 
3766 

3782 
3798 
3814 
3830 

3846 
3862 
3878 
3894 

3910 
3926 
3942 
3958 

3974 
3990 
4006 
4022 

4038 
4054 
4070 
4086 

7 8 9 A 

3079 3080 3081 3082 
3095 3096 3097 3098 
3111 3112 3113 3114 
3127 3128 3129 3130 

3143 3144 3145 3146 
3159 3160 3161 3162 
3175 3176 3177 3178 
3191 3192 3193 3194 

3207 3208 3209 3210 
3223 3224 3225 3226 
3239 3240 3241 3242 
3255 3256 3257 3258 

3271 3272 3273 3274 
3287 3288 3289 3290 
3303 3304 3305 3306 
3319 3320 3321 3322 

3335 3336 3337 3338 
3351 3352 3353 3354 
3367 3368 3369 3370 
3383 3384 3385 3386 

3399 3400 3401 3402 
3415 3416 3417 3418 
3431 3432 3433 3434 
3447 3448 3449 3450 

3463 3464 3465 3466 
3479 3480 3481 3482 
3495 3496 3497 3498 
3511 3512 3513 3514 

3527 3528 3529 3530 
3543 3544 3545 3546 
3559 3560 3561 3562 
3575 3576 3517 3578 

3591 3592 3593 3594 
3607 3608 3609 3610 
3623 3624 3625 3626 
3639 3640 3641 3642 

3655 3656 3657 3658 
3671 3672 3673 3674 
3687 3688 3689 3690 
3703 3704 3705 3706 

3719 3720 3721 3722 
3735 3736 3737 3738 
3751 3752 3753 3754 
3767 3768 3769 3170 

3783 3784 3785 3786 
3799 3800 3801 3802 
3815 3816 3817 3818 
3831 3832 3833 3834 

3847 3848 3849 3850 
3863 3864 3865 3866 
3879 3880 3881 3882 
3895 3896 3897 3898 

3911 3912 3913 3914 
3927 3928 3929 3930 
3943 3944 3945 3946 
3959 3960 3961 3962 

3975 3976 3977 3978 
3991 3992 3993 3994 
4001 4008 4009 4010 
4023 4024 4025 4026 

4039 4040 4041 4042 
4055 4056 4057 4058 
4071 4072 4073 4074 
4087 4088 4089 4090 
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B C D E F 

3083 3084 3085 3086 3087 
3099 3100 3101 3102 3103 
3115 3116 3117 3118 3119 
3131 3132 3133 3134 3135 

3147 3148 3149 3150 3151 
3163 3164 3165 3166 3167 
3179 3180 3181 3182 3183 
3195 3196 3197 3198 . -3199 

3211 3212 3213 3214 3215 
3227 3228 3229 3230 3231 
3243 3244 3245 3246 3247 
3259 3260 3261 3262 3263 

3275 3276 3277 3278 3279 
3291 3292 3293 3294 3295 
3307 3308 3309 3310 3311 
3323 3324 3325 3326 3327 

3339 3340 3341 3342 3343 
3355 3356 3357 3358 3359 
3371 3372 3373 3374 3375 
3387 3388 3389 3390 3391 

3403 3404 3405 3406 3407 
3419 3420 3421 3422 3423 
3435 3436 3437 3438 3439 
3451 3452 3453 3454 3455 

3467 3468 3469 3470 3471 
3483 3484 3485 3486 3487 
3499 3500 3501 3502 3503 
3515 3516 3517 3518 3519 

3531 3532 3533 3534 3535 
3547 3548 3549 3550 3551 
3563 3564 3565 3566 3567 
3579 3580 3581 35t12 3583 

3595 3596 3597 3598 3599 
3611 3612 3613 3614 3615 
3627 3628 3629 3630 3631 
3643 3644 3645 3646 3647 

3659 3660 3661 3662 3663 
3675 3676 3677 3678 3679 
3691 3692 3693 3694 3695 
3707 3708 3709 3710 3711 

3723 3724 3725 3726 3727 
3739 3740 3741 3742 3743 
3755 3756 3757 3758 3759 
3171 3172 3773 3774 3775 

3787 3788 3789 3790 3791 
3803 3804 3805 3806 3b07 
3819 3820 3821 3822 3823 
3835 3836 3837 3838 3b39 

3851 3052 3853 3854 3855 
3867 3868 3869 3870 3b71 
3883 3884 3885 3886 3087 
3899 3900 3901 3902 3903 

3915 3916 3917 3918 3919 
3931 3932 3933 3934 3935 
3947 3948 3949 3950 3951 
3963 3964 3965 3966 3967 

3979 3980 3981 3982 3983 
3995 3996 3997 3998 3999 
4011 4012 4013 4014 4015 
4027 4028 4029 4030 4031 

4043 4044 4045 4046 4047 
4059 4060 4061 4062 4063 
4075 4076 4077 4078 4079 
4091 4092 4093 4094 4095 



APPENDIX E: NAMES OF PROGRAMS AND MACROS 

Relocatable 
Library 
Module Name 

AORGZ 

Core Image 
Library 
Phase Name 

AORGZ 
AORGZ2 

Program Description 

Reallocate library 
limits 

Comments 

LORGZ must be on the system 
pack if this program is to 
be used. 

~------------+---------------~--------------------------~--------------------------
CORGZ CORGZ 

CORGZI 
CORGZ2 
CORGZ3 

Copy system 

1----------+---------+----------------1--------------- ---
CSERV CSERV Core image library 

service 
1--------------+----------------+-------------------------1------------------------

DSERV DSERV Directory service 
1-------------+-----------+---------------------1---------------------------

LORGZ LORGZ Condense libraries 
1-----------+---------+---------------------1------------- ----

MMAINT MMAINT 
MMAINI 
MMAIN2 

Macro library 
maintenance 

1------------+-------------+-----------------1-------------------------
MSERV MSERV Macro library service 

PSERV PSERV PUB table service 
1---------------+-------------+--------------------1------------------

RMAINT RMAINT Relocatable library 
maintenance 

I----------------'----------------+------------------------jf---------------------- -"- ----- -
RPGAAA RPGlOO 

RPGI02 
RPGl04 
RPGI06 
RPGl08 
RPGIlO 
RPGlll 
RPGl12 
RPGl15 
RPGl16 
RPGl18 
RPG12l 
RPG124 
RPG127 
RPG128 
RPG132 
RPG135 
RPG136 
RPG137 
RPG138 
RPG139 
RPG140 
RPG141 
RPG142 

Report Program 
Generator (part 1 
of 3) 

L-____________ ~ ______________ L_ __________________________ ~ ___________________________ _ 

Figure 67. Names of Programs (Part 1 of 4) 
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Relocatable Core Image 
Library Library Program Description Comments 
Module Name Phase Name 

RPGBBB RPG144 Report Program 
RPG147 Generator (part 2 
RPG148 of 3) 
RPG149 
RPG150 
RPG153 
RPG154 
RPG155 
RPG156 
RPG157 
RPG158 
RPG159 
RPG160 
RPG16l 
RPG163 
RPG164 
RPG169 

RPGCCC RPG17l Report Program 
RPG173 Generator (part 3 
RPG175 of 3) 
RPG176 
RPG178 
RPG180 
RPG18l 
RPG183 
RPG185 
RPG187 
RPG189 
RPG19l 
RPG193 
RPG195 
RPG196 
RPG198 

RSERV RSERV Relocatable library 
service 

SYSCMA** SYSCMA* Core image library 
maintenance 

SYSDMP** SYSDMP* Storage dump Must be cataloged in the 
core image library of the 
system pack. 

SYSEOJ** SYSEOJ* Job control Must be cataloged in the 
SYSBPD* core image library of the 

system pack. 

SYSLDR** SYSLDR* Linkage Editor Must be available for: 
SYSTXT* link-and-execute 
SYSESD* compile-and-execute 
SYSRLD* assemble-and-execute 
SYSXFR* SYSCMA program. 
SYSEND* 
SYSREP* 
SYSCTL* 
SYSINC* 
SYSPH1* 
SYSPH2* 
SYSENT* 
SYSMAP* 
SYSERR* 
SYSCMB* 

Figure 67. Names of Programs (Part 2 of 4) 
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~------------~----------------~-----------------------------r-----------------------------------Relocatable 
Library 
Module 
Name 

Core Image 
Library 
Phase 
Name Program Description Comments 

~--------------4----------------~-----------------------------+-----------------------------------
SYSOAl** SYSOAl* 

SYSOA2* 
SYSOBl* 
SYSOCl* 
SYSOC2* 

Master open/close Must be available for: 
AORGZ, CORGZ, Assembler, 
or logical IOCS OPEN. 

~------------~----------------~~----------------------------+-------------------------------.--

SYSOJl SYSOJl 
SYSOJ2 
SYSOJ3 
SYSOJ4 
SYSOJ5 

Direct access 
open/close 

Must be available if 
logical IOCS for direct 
access files is used. 

~------------~----------------~~----------------------------+----------------------------------
SYSOLA 

SYSOQA** 

SYSOLA 
SYSOLC 
SYSOLD 
SYSOLZ 

SYSOQA* 
SYSOQC* 
SYSOQD* 
SYSOQE* 
SYSOQH* 
SYSOQI* 
SYSOQO* 
SYSOQX* 

Indexed sequential 
open/close 

Consecutive 
open/close 

M.ust be available if 
logical IOCS for indexed 
sequential files is used. 

--
Must be available for 

AORGZ, CORGZ, Assembler, 
or if logical IOCS for 
consecutive files is used. 

~------------~----------------~I---------------------------+------------------------ --- -... - -
SYSOTO SYSOTO 

SYSOTl 
SYSOT2 
SYSOT3 
SYSOT4 
SYSOT5 
SYSOT6 
SYSOT7 
SYSOT8 
SYSOT9 

Tape open/close Must be available if 
logical IOCS is used to 
handle tape files. 

~-----------~-----------~-----------------------------+---------------------------------

SYSRSD SYSRSD 
SYSCPD 

Disk checkpoint/ 
restart 

Must be available for 
checkpointing and re
starting programs on 
a checkpoint area on 
the system pack. 

~-----------~----------------~-----------------------------+------------------------------.--
SYSRST SYSRST 

SYSCPT 
Tape checkpoint/ 
restart 

Must be available for 
checkpointing and re
starting programs on 
tape. 

~-------------4----------------~------------------------------+-------------------------------
SYSSTA** SYSSTA* 

SYSsup* 

System status 
report 

Supervisor 

Figure 67. Names of Programs (Part 3 or 4) 

Must be available for: 
AORGZ, Assembler, LORGZ, 
MMAINT, MSERV, RMAINT, 
RSERV, SYSCMA, and SYSLDR. 
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Relocatable 
Library 
Module Name 

Core Image 
Library 
Phase Name 

Program Description Comments 

ASSEMB ASSEMB* 
ZZZ8l5* 
ZZZ9l0* 
ZZZ920* 
ZZZ925* 
ZZZ30A* 
ZZZ31A* 
ZZZ32A* 
ZZZ33A* 
ZZZ3~A* 
ZZZ39A* 
ZZZ401* 
ZZZ403* 
ZZZ405* 
ZZZ406* 
ZZZ408* 
ZZZ4l0* 
ZZZ501* 

Assembler (Part 1 of 2) Both modules must be on the 
system pack, if programs 
are to be assembled. 

ZZZ56A ZZZ56A* 
ZZZ57B* 
ZZZ57A* 
ZZZ57C* 
ZZZ551* 
ZZZ60A* 
ZZZ61B* 
ZZZ62A* 
ZZZ62B* 
ZZZ63A* 
ZZZ65A* 
ZZZ66A* 
ZZZ66B* 
ZZZ67A* 
ZZZ68A* 
ZZZ70A* 
ZZZ71A* 
ZZZ72A* 
ZZZ73A* 
ZZZ75A* 
ZZZ76A* 
ZZZ77A* 
ZZZ772* 
ZZZ78A* 
ZZZ80Z* 

Assembler (part 2 of 2) 

Note: All items listed in the first column (Relocatable Library Module Name) are con
tained in the relocatable library of the system pack supplied by IBM. 

The module name would be used in the following ways: 

1. As the operand of a JOB card when used with EXEC LOADER,R 

2. As the operand of a CATAL card (CATAL module-name,R) when cataloging from 
the relocatable library to the core image library. 

3. As the operand of an INCLUDE card when cataloging to the core image 
library via the INCLUDE function. 

* All items in the second column (Core Image Library Phase Name) which are marked with 
an asterisk (*) are contained in the core image library of the system pack supplied 
by IBM. All other items are in the relocatable library. 

**These items are key system programs which must be edited to run with the new Super
visor when generating a new resident system . 

• Figure 67. Names of Programs (Part 4 of 4) 
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Macro 
Library 
Macro 
Name Description 

DTFSR Consecutive Processing Macros 
DTFST (plus CHNG, CLOSE, CNTRL, 
DTFSU DTFBG, DTFEN, GET, LBRET, 
DTFSV OPEN, PUT) 
DTFSW 
DTFSX 
DTFSY 
DTFSZ 
DTFTA 
DTFTC 
DTFTE 
DTFTG 
DTFTI 
DTFTK 
DTFTL 
DTFTM 
DTFTO 
DTFTQ 
DTFTS 
DTFTU 
DTFTW 
DTFTY 
DTFUA 
DTFUD 
DTFUE 
DTFUG 
DTFUI 
DTFUL 
DTFUM 
DTFUO 
DTFZA 
DTFZC 
DTFZE 
FEOV 
PRTOV 
RELSE 
TRUNC 

DTFDA Direct Access (DAM) Macros 
DTFDC (plus CLOSE, CNTRL, DTFBG, 
WAITF DTFEN, LBRET, OPEN, READ, WRITE) 

DTFIA Indexed Sequential (ISFMS) 
DTFIC Macros (plus CLOSE, DTFBG, 
DTFIG DTFEN, GET, LBRET, OPEN, PUT, 
DTFIH READ, WRITE) 
DTFIL 
DTFIM 
DTFIQ 
DTFIR 
DTFIS 
ENDFL 
ESETL 
SETFL 
SETL 

Figure 68. Names of Macros 

Macro 
Library 
Macro 
Name 

CHKPT 
COMRG 
DUMP 
EOJ 
EXIT 
FETCH 
IOCFG 
JBCTL 
MSG 
MVCOM 
RSTRT 
SEND 
STXIT 
SUPVR 
SYMUN 

CCB 
DTFPH 
EXCP 
WAIT 

CHNG 

CLOSE 

CNTRL 

DTFBG 

DTFEN 

GET 

LBRET 

OPEN 

PUT 

READ 

WRITE 

Description 

System Control Macros 

Physical I/O Macros 
(plus CHNG, CLOSE, LBRET, 
OPEN) 

Cornmon Macros 

Consecutive Processing and 
Physical IOCS 

Consecutive Processing, Direct 
Access, and Indexed Sequential 

Consecutive Processing and 
Direct Access 

Consecutive Processing, Direct 
Access, and Indexed Sequential 

Consecutive Processing, Direct 
Access, and Indexed Sequential 

Consecutive Processing and 
Indexed Sequential 

Consecutive Processing, Direct 
Access, and Indexed Sequential 

Consecutive Processing, Direct 
Access, and Indexed Sequential 

Consecutive Processing and 
Indexed Sequential 

Direct Access and Indexed 
Sequential 

Dir~ct Access and Indexed 
Sequential 
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INDEX 

A For Reply Required 26 
ACTION Card 81 
ALLOW WRITE Light 32 
AORGZ Program 50 
Assembler Program 33 

Assembler-and-Execute 43 
Control Cards 37-38 
Device Assignments 34 
I/O Units Used 35 
Label Cards Needed 39 
Operating Considerations 45 
Output Deck 40 
Output Listing 41-42 
Source Deck 36 

Assembling a Program 6 
ASSGN Card 9 

Format 76 
ATEOF Card 9 
Autotest Program 8 

Backup 72 
Obotaining 72 
Recreating with 74 

Binary, Decimal, and Hexadecimal 
Equivalents 93 

Binary to Decimal Conversion 91 
Binary to Hexadecimal Conversion 92 
BOS Backup 

Obotaining 72 
Recreating a System with 74 

Card Formats 
Job Control 76 
Linkage Editor Input 81 
Program Control (Librarian) 85 

Carriage Tape 46 
CATAL Card 85 
Catalog Function 

Core Image Library 67 
Macro Library 59 
Relocatable Library 64 

Checking and Writing Labels 7 
Checkpoint Area 

On the System Pack 13 
Coded Messages (MSG Macro) 26 
Communication 

From the System 26 
To the Problem Program 30 
To the System 29 

Concepts 5 
Condense Function, LORGZ 58 
Condense Libraries Program 58 
CONDS Card 85 
CONFG Card 9 

Format 80 
Console 

Operator-initiated Message via 30 
Operator Reply via 28 

Console Information 30 
Displaying 32 
Storing 32 

.106 

Control Cards 
Assembler 37-38 
Job Control 76 
Librarian (Program Control) 85 
Linkage Editor 81 

Conversion Tables 
Binary to Decimal -91 
Binary to Hexadecimal 92 
Decimal/H~xadecimal 95 
BBCDIC 88 

Copy Function, CORGZ 51 
COPYS Card 85 
Copy System Program 51 
Core Image Library 11 
Core Image Library Maintenance Program 67 
Core Image Library Service Program 52 
CORGZ Program 51 
CSERV Program 52 

DATE Card 9 
Format 79 

Decimal, Hexadecimal, and Binary 
Equivalents 93 

Decimal/Hexadecimal Conversion 95 
DELET Card 85 
Delete Function 

Core Image Library 67 
Macro Library 59 
Relocatable Library 64 

Device Assignments 10 
AORGZ 50 
Assembler 34 
CORGZ 51 
CSERV 52 
DSERV 54 
LORGZ 58 
MMAINT 59 
MSERV 60 
PSERV 62 
RMAINT 64 
RSERV 65 
SYSCMA 67 
System Programs 17 

Directory 11 
Phase 12 
System 12 
Transient 12 

Directory Service Program 54 
Displaying Information from Main Storage 32 
DISPLAY Key 32 
Display (Print) Function 

Core Image Library 52 
Directory 54 
Macro Library 60 
PUB Table 62 
Relocatable Library 65 

DISPLAY STOR SEL Dial 32 
DLAB Card 9 

Format 78 
DSERV Program 54 
DSPCH Card 86 



DSPLY Card 86 

EBCDIC (Extended Binary Coded Decimal 
Interchange Code) 88 

END Card, Linkage Editor Input 81 
END Card, Program Control 86 
ENTRY Card 81 
Error Codes 

Byte 32 28 
Bytes 18-10 28 
Byte 32 28 
Bytes 18-10 28 
Message (MSG) Macro 26 

ESD Card 81 
EXEC Card 9 

Format 80 
Extended Binary Coded Decimal 

Interchange Code 88 
Extent 7 

File Label 7 
FILES Card 9 

Format 77 
Formats, Card 

Job Control 76 
Linkage Editor Input 81 
Program Control 85 

Generating a System 68 

Header Label 7 
Hexadecimal, Decimal, and Binary 
Equivalents 91 

Hexadecimal/Decimal Conversion 95 

INCLUDE Card 82 
Initial Program Loading (IPL) 8 
input/Output Control System 7 
IOCS 7 
I/O Device Assignment 10 
IPL 8 

On the System Pack 12 
IPL Procedure 15 

JOB Card 9 
Format 76 

Job Control 8 
Operator Instructions to 17 

Job Control Cards 9 
AORGZ 50 
Assembler 34 
CORGZ 51 
CSERV 52 
DSERV 54 
Format of 76 
LORGZ 58 
MMAINT 59 
MSERV 60 
PSERV 62 
RMAINT 64 
RSERV 65 
SYSCMA 66 

Label Control Card Area 13 
Labels, Checking and Writing 7 
Librarian 11 

Program Control Cards 85 
Library 

Definition of 11 
Directory 11 
Core Image 11 
Macro 11 
Relocatable 11 

Library Programs 46 
AORGZ 50 
CORGZ 51 
CSERV 52 
DSERV 54 
I/O Units Used 46 
LORGZ 58 
MMAINT 59 
MSERV 54 
Operating Considerations 46 
PSERV 62 
RMAINT 64 
RSERV 65 
status Report 47 
SYSCMA 67 

Linkage Editor 11 
Input Cards 81 
Printed Output 17 

Load System Program 12 
LOG Card 9 

Format 80 
Operator Instruction 17 

LORGZ Program 58 

Macro 7 
Macro Definition 7 
Macro Instruction 7 
Macro Library 11 
Macro Library Maintenance Program 
Macro Library Service Program 60 
Macro Names 92 
Main Storage 

Displaying Information from 32 
Storing Information in 32 

Main Storage Address Register 30 
Main Storage Data Register 30 
Maintenance Programs 

MMAINT Program 59 
RMAINT Program 64 
SYSCMA Program 67 

MAN Light 32 
Messages 26 

Replies to 27 
MMAINT Program 59 
Module 7 
MSERV Program 60 

NOLOG Card 9 
Format 80 
Operator Instruction 17 

Object Module 7 
Operating Procedures 15 

AORGZ Program 50 
Assembler Program 33 
CORGZ Program 51 
Creating Backup 72 
CSERV Program 52 
DSERV Program 55 
Generating a System 68 
LORGZ Program 58 
MMAINT Program 59 
MSERV Program 60 
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PSERV Program 62 
Recreating a System from Backup 74 
Restarting a Checkpointed Job 25 
RMAINT Program 64 
RSERV Program 65 
Starting System Operation (IPL) 15 
Starting a Job 16 
SYSCMA Program 67 
Terminating a Job 24 

Operating System, Definition of 5 
Opera1:ion of the System 13 
Operator 

Communication 26 
Inquiries 29 
Instructions to Job Control 17 
Reply to Messages 

Via Console 28 
Via 1052 28 

PAUSE Card 9 
Format 8 
Operator Instruction 17 

Phase 11 
PHASE Card 82 
Phase Directory 12 
Printer Carriage Tape 46 
Printer-Keyboard 

Operator-Initiated Messages Via 30 
Operator Reply Via 28 

Problem Program 6 
Communication to 29 

Program Control Cards 85 
Program, Definition of 6 
Program Names 101 
PSERV Program 62 
PUB Table Service Program 62 
PUNCH Card 86 
Punch Function 

Core Image Library 52 
Macro Library 60 
Relocatable Library 65 

Punched Card Output 46 

Reallocate Library Limits Program 50 
Reallocation Function, AORGZ 50 
Relocatable 11 
Relocatable Library 11 
Relocatable Library Maintenance 
Program 64 

Relocatable Library Service Program 65 
RENAM Card 87 
Rename Function 

Macro 59 
Module 64 
Phase 67 

REP Card 82 
Reply to Messages 26 

Via the 1052 Printer-Keyboard 28 
Via the System Control Panel 28 

Report Program Generator 7 
Residence 5 
Restarting a Checkpointed Job 24,10 
RLD Card 83 
RMAINT Program 64 
RPG 7 
RSERV Program 65 
RSTRT Card 9 

Format 80 
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Selected Console Information 30 
Sense Information 28 
Service Programs 

CSERV Program 52 
DSERV Program 54 
MSERV Program 60 
PSERV Program 62 
RSERV Program 65 

Sort/Merge Programs 7 
Source Module 6 
Source Program 6 
SPVSR Card 87 
Stacked Jobs Example 22 
Starting a Job 16 

Examples 18 
Starting System Operation 15 
Status Report 47 
STORE Key 32 
Storing Information in Main Storage 
Supervisor 8 

Communication to 29 
Symbolic Units 10 

AORGZ 50 
Assembler 34 
CORGZ 51 
CSERV 52 
DSERV 54 
LORGZ 58 
MMAINT 59 
MSERV 60 
PSERV 62 
RMAINT 64 
RSERV 65 
SYSCMA 67 
System Programs 17 

SYSOOO-SYS254 10 
SYSCMA Program 67 
SYSIPT 10 

Used by System Programs 17 
SYSLOG 10 

Used by System Programs 17 
SYSLST 10 

Used by System Programs 17 
SYSOPT 10 
SYSRDR 10 

Used by System Programs 17 
SYSRES 10 
System Control Panel 31 

Operator-Initiated Message Via 
Operator Reply Via 28 

System Control Programs 8 
System Directory 12 
System Disk Pack 5 

Organization of 12 
System Generation 68 
System Operation 13 
System/Operator Communication 26 

From the System 26 
To the System 29 

System Pack Organization 12 
System Residence Volume 5 
System Status Report 47 

Terminating a Job 23 
TEST Light 32 
TPLAB Card 9 

Format 78 
Trailer Label 7 

32 

29 



Transient Directory 
TReKS Card 87 
TXT Card 88 

UPSI Card 9 
Format 79 

utility Programs 

VOL Card 9 

8 

12 Format 77 
Volume Label 7 

Writing Labels 7 

XFR Card 83 
XTENT Card 9 

Format 79 
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