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This publication provides Model 20 opera-
tors with the information required to (1)
build a tape-resident system from IBM-
supplied programs, (2) maintain this systen
by means of IBM-supplied programs, ({3)
execute IBM-supplied and user-written pro-
grams under control of the tape-resident
system, and (4) execute okject programs
under control of the card-resident systen.

A tape-resident system is used to con-
trol the compilation, assembly, and execu-
tion of the user's problem programs and the
execution of IBM-supplied programs. The
principal features and advantages of a
tape-resident system are: the progran
library facility, the macro library facili-
ty, batch job processing, selective phase
loading, and automatic job-to-job
transition.

The card-resident system provides for
stacked—-job processing with automatic job-
to-job transition. It is used to control
the building of a tape-resident system and
the execution of object programs contained
in punched cards. The card-resident systenm
offers thn advantage that all tape drives
available can be used by the object
program.

TERMS AND ABBREVIATIONS
The meaning of the terms and abbreviations

used in this publication is defined in
Appendix C. _Glossary.

PREREQUISITES

Readers of this publication should be fami-
liar with the functions and the operation
of all components of their System/360 Model
20. The publications describing these com-
ponents are listed in the Systems Reference
Library publication IBM_System/360 Model
20, Bibliography, Form A26-3565.

SUMMARY OF IBM-SUPPLIED PROGRAMS

The programming support which IBM supplies
to users of tape-resident systems comprises

e the Basic Assembler (tape versions)

e the Control programs of the card-
resident system

e the Control programs of the tape-
resident system

¢ the Service programs for the tape-
resident system

e the TPS Report Program Generator
e the TPS Assembler progranm

e the TPS Sort/Merge program

e the TPS Utility programs

e Input/Output and Basic Monitor macro
definitions.

A number of IBM-supplied programs are
executed under control of the card-resident
system, others under control of the tape-
resident system, and some can be executed
under control of either system. Those pro-
grams that are executed under control of
the tape-resident system must be stored,
tcgether with the Basic Monitor program and
the Job Control program of the tape-
resident system, on a tape referred to as
the system tape. The tape Basic Monitor is
the first program on the system tape. It
is followed by a program library, which
ccntains the tape Job Control program and
all other programs to be executed under
control of the tape-resident system, and by
an {optional) macro litrary, which contains
the macro definitions.

A brief description of the functions of
each IBM-supplied program is given below.

Basic Assembler (Tape Versions)

The tape versions of the Basic Assenmbler
are stand-alone programs used to assemble
source programs written in the Basic
Assembler language. The operating proce-
dures for these programs are described in
the SRL publication IBM System/360 Model
20, Card_Programming Support, Basic
Assembler (Tape Versions) Operating Proce-
Form C24-9011.

Control Programs_(Card_and_ Tape)

The Control programs of the card and tape-
resident systems are:

e The Initial Program Loader (IFL)
e The Basic Monitor progran
e The Job Control progranm.
The card-resident IPL, Basic Monitor and

Job Control programs are grouped together
for distribution, the three being known

Introduction 5



collectively as the card-resident control
programs. For tape-resident systems, the
IPL is a separate program, but the Basic
Monitor and Job Control programs are
coupled together for distribution purpose
and known as the tape-resident control
prograns.

Initial Program_Loader (IPL). The IPL is
used to load the Basic Monitor program into
main storage from cards or from the systen
tape, respectively.

Basic_Monitor Program. The Basic Monitor
is the main control program. The card
Basic Monitor is used to control the load-
ing and execution of object programs con-
tained in punched cards. It is also used
to control the building of a tape-resident
system. The tape Basic Monitor controls
the loading and execution of (1) programs
contained in the program library of the
tape-resident system, (2) executable object
programs stored on tape in card-image for-
mat, and (3) executable object progranms
contained in punched cards.

The Job Control Program. The Job Control
program is loaded into main storage by the
Basic Monitor. It prepares each individual
program for execution under control of the
Basic Monitor. The Job Control progranm
operates between jobs only. It is not in
main storage during the execution of a
program.

Service_ Programs

The System Service programs comprise the
Load System Tape program, the Copy Systenm
Tape program, the Linkage Editor progranm,
and the Library Management programs.

IPs_Load_sSystem Tape Program. The ILoad
System Tape program is executed under con-
trol of the card-resident system. Its only
function is to build a tape-resident con-
trol systen.

TPS Copy System Tape Program. The Copy
System Tape program is executed under con-
trol of the card-resident system. It is
used to copy a system tape onto another
tape (e.g., from a 7-track tape onto a 9-
track tape or vice versa).

TPS_Linkage Editor Progqram. The Linkage
Editor program can be executed only under
control of the tape-resident system. It
combines separately assembled programs or
phases into an integral program that can be
executed under control of the Basic Monitor
program. The Linkage Editor program also
performs any required relocations.

The Linkage Editor program is used to
process output of the Assemlkler program.

It is not used in conjunction with the
Report Program Generator.

IPS_Library Fanagement Programs. The
Library Management programs are executed
under control of the tape-resident system.
They include the Maintenance and the Ser-
vice programs for the program library and
for the macro library, and the Lisplay Ser-
vice program.

e The Maintenance program for the progranm
library (also referred to as Core-Image
Maintenance program) adds programs Or
rhases to the program library or deletes
them from it. This program can also ke
used to replace the Basic Monitor pro-
gram on the system tape.

e The Maintenance program for the macro
library (also referred to as Macro Main-
tenance program) adds macro definitioms
to, or deletes macro definitions fronm,
the macro library.

e The Service program for the program
library {(referred to as the Core-Image
Service program) lists and/or punches
the contents of the program library on
the system tape.

s The Service program for the macro
library (referred to as the Macro Ser-
vice program) lists and/or punches the
contents of the macro litrary.

e The Display Service program is used to
Frint the contents of the core-image
and/or macro directory of the user's
tape-resident system.

Other IBM-Supplied Programns

In addition to the System Control and Ser-
vice programs, the following programs are
available to users of the tape-resident
systen.

TPS_Report_ FProgram_Generator. The TPS
Report Program Generator (RPG) translates
source preograms written in the RPG language
into object programs. RPG programs are
single-phase programs. They are not linked
or relocated. Therefore, the Linkage Edi-
tor program is not used with RPG progranms.

TES_Assembler Erogram_and I/C and Basic
Monitor Macro Definitions, including I/O
Macro Definitions_for_the IBM 1419 and 1259
Magnetic Character Readers. The TPS
Assembler program translates source pro-
grams written in the Assembler language
into object programs. In conjunction with
the Assembler program, IBM supplies macro
definitions that can ke used bty this pro-
gram. When an assembly is to be made, all
macro definitions used must be contained in
the macro library of the system tape. Pro-
grams written in the Assembler language may
be single-phase or multi-phase progranms.
Separately assembled programs can be linked
and/or relocated by the Linkage Editor
Frogram.

6 System/360 Model 20 TPS Operating Procedures



TPS_Sort/Merge Program. The TPS Sort/Merge
program performs two functions. It (1)
sorts a single file, which must be stored
on magnetic tape, to a user-specified
sequence, and (2) merges from two to five
sorted tape files into one sorted tape
file. The merging facility can also be
used to sequence-check and/or reblock a
single file while copying it.

TPS_Utility Programs. IBM supplies five

Utility programs for Model 20 systems with

magnetic tape equipment. Four of these
Utility programs transfer data from one
medium to another (from punched cards to
magnetic tape, from one tape to another,
from magnetic tape to punched cards, and
from magnetic tape to a printer). The
remaining Utility program prepares and
writes standard IBM tape volume labels.

Introduction
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INITIATION AND USE OF THE_CARD-RESIDENT AND TAPE-RESICENT SYSTEMS

THE _CARD-RESIDENT SYSTEM

For a card-resident system, the card-
resident Control programs are used.
programs, which must be contained in
punched cards, are:

These

e +the Initial Program Loader
e the Basic Monitor progranm
e the Job Control program.

The card-resident system can be used to
execute IBM-supplied and user-written
object programs contained in punched cards.

Executable user object programs are
obtained as punched output from the:

1. TPS Report Program Generator,

2. TPsS Assembler program (if object pro-
grams do not require linking and/or
relocation),

3. TPS Linkage Editor program (if linking
and/or relocation of assembled object
programs was required).

The card-resident Control programs and
the object programs form the skeleton of
input for a card-resident system run.

THE CARD INITIAL PROGRAM LOADER

To initiate a system run, the Initial Pro-
gram Loader (IPL), preceded by a Clear
Storage card, must be loaded into main
storage from the reading device referred to
as the loading unit. This loading unit is
the 2501 Card Reader, or the 2520 Card
Read-Punch, or the primary feed of the 2560
MFCM, whichever is attached.

During the loading and execution of the
IPL program, a number of programmed halts
may occur. The code displays associated
with these halts and the appropriate
restart procedures are described in the
section Programmed-Halt Displays_and
Restart Procedures.

To load the card Job Control program,
read the Jjob control statements, and load
problem programs into main storage, a card
reading device must be assigned to SYSRDR.
The IPL card deck in the loading unit must
be followed by an ASSGN card for SYSRDR.
For this purpose, an ASSGN card allocating
SYSRDR to an IBE 2501 card reader is pro-

vided in the deck retrieved from the dis-
tribution tape (see Figure 2). If the user
wishes to use a card-reading device other
than the IBM 2501, this card must be
rerlaced by one containing the correct spe-
cification. See the ASSGN Control State-
ment and Figure 50 in Appendix A.

THE CARD BASIC MONITOR PROGRAM

The IFL program loads the card Basic Mon-
itor program from the loading unit into
main storage. Therefore, the Basic Monitor
deck must be placed into the hopper of the
loading unit, immediately behind the ASSGN
card for SYSRDR.

The Basic Monitor program contains the
logical unit talble, which consists of 22
logical unit blocks. Each logical unit
block is used to associate a symbolic
device address with a physical device
address. The Basic Monitor contains stan—
dard assignments for a number of symbolic
device addresses., The remaining symbolic
device addresses are not assigned. Figure
1 shows the symbolic device addresses and
the standard assignments.

r T
| Symbolic Address|Physical LCevice Address
1 i

1

|

|
1 1 ]
| SYSRES* lnot assigned |
|SYSRDR |not assigned |
| SYSIPT 12501 Card Reader |
| SYSOPT 12560 Secondary Feed |
] SYSLST ] 1403 Printer |
|SYSLOG 11403 Printer |
1 SYS000%* 1780 T2 |
1 SYS00 1% 1781 T2 |
| SYS002% 1782 T2 |
1SYS003% 1783 T2 |
| SYS00U* 1784 T2 |
} SYS005* 1785 T2 ]

|

3

|SYS006 - SYS015%|not assigned
t 1

* Only tape drives can be assigned to these
symbolic device addresses

Figure 1, Symbolic Device Addresses and

Standard Assignments in the Card

Basic Monitor Program

The standard assignments for SYS000
through SYS005 are contained in the six REP
cards (REP in cols. 2-4) included in the
Basic Monitor deck, immediately preceding
the END card. Columns 17 through 20 of
these cards contain the tape-drive
addresses 0780 through 0785. If some or
all of these standard assignments are to be

8 System/360 Model 20 TPS Operating Procedures



Z

r Job Control Phase 3

Comment Card - END OF JOB
CONTROL PHASE 2. PLACE
PROGRAM-DEPENDENT JOB
CONTROL CARDS HERE.

( Job Control Phases 0, 1 and 2

Comment Card -~ START OF JOB
CONTROL PROGRAM, PLACE ALL

PHASES IN FRONT OF EACH

r Card Basic Monitor

( // ASSGN SYSRDR,X'100",R4

i

Card Initial Program Loader

@®Figure 2.

changed, the corresponding REP cards must
be replaced by new REP cards containing the
desired information in cols. 17-20.

_____ If REP cards are used for the
assignment of 7-track tape drives or 9-
track tape drives with compatibility fea-
ture, ASSGN cards (submitted to the Job
Control program) must be used in addition
to the correct REP cards to supply fthe
appropriate specifications. (For a list of
these specifications, see the description
of the ASSGN control statement in Appendix
AJ)
Note 2: If the user's Model 20 system
includes less than six tape drives and the
standard assignments for some or all of
these drives must be changed, the user need
replace only those REP cards required to
nake the necessary changes. The remaining
REP cards should be left, unchanged, in the
Basic Monitor deck.

A loading routine in the Basic Monitor
program is used to load object programs
from SYSRDR into main storage. This rou-
tine is entered whenever a FETCH or EOJ
macro instruction is encountered in a pro-
gram. When the loading routine is entered
through a FETCH macro instruction, the rou-

The Card-Resident Control Program Deck as Retrieved from the TCistrikution Tape

tine immediately loads the (physically)
next program from SYSRDR into main storage.
The execution of an EOCJ macro instruction
causes a programmed halt to occur before
the next program is loaded.

The loading routine of the Basic Monitor
program recognizes the following card types
and performs the actions required for each

type.

Card Type Action

TXT The information in the card is
loaded into main storage at the
absolute address specified in
the card.

END The card is ignored if it does
not contain a transfer address.
If a transfer address is pre-
sent, control is transferred to
that address.

XFR Control is transferred to the
address specified in this card.

REP Beginning at the address speci-
fied in the card, the contents
of main storage are replaced
with the information contained
in the card.

Initiation and Use of the Card-Resident and Tape-Resident Systems 9



A1l other card types are ignored by the
loading routine.

The Basic Monitor program also contains
physical tape I/C and error routines. This
group of routines is entered whenever an
I/0 operation in a program refers to a tape
drive. The routines provide for a number
of programmed halts. The code displays
associated with these halts are identified
by a 7 in the S5-field of the E-S-T-R
register panel on the CPU console. When a
halt of this type occurs, the operator must
in most cases display additional data (such
as the CSW, the CCW, sense data, or regist-
er contents) to diagnose the error and
determine the procedure to be followed.

The halt-code displays and the appropri-
ate restart procedures for all programmed
halts that the Basic Monitor program pro-
vides for are described in the section
Programmed-Halt Displays_and Restart

THE CARD JOB CONTROL PROGRAM

The Basic Monitor loads the Job Control
program and the problem rrogram{s) into
main storage from the device assigned to
SYSRDR. The Job Control program need be
loaded only if Jol Control functions (assi-
gnment of device addresses, insertion of
the date, etc.) are required. Otherwise,
the problem program can be loaded and
executed under control of the Basic Monitor
without a previous Job Control run. A Job
Control run must always be made at systenm
initiation time (i.e., before the first
problem program is loaded and executed) to
furnish the Basic Monitor program with the
information required for all jobs (date,
configuration, etc.).

In a stacked-job environment, it is
advisable to have several Job Control
decks, since each problem program that
requires Job Control functions must be pre-
ceded by a Job Control deck. The functions
performed by the Job Control program depend
on the job control statements issued. The
job control statements are punched into
cards and read from the device assigned to
SYSRDR. Job control statements may be
issued for the following purposes:

e Indicating the beginning of a set of job
control statements and specifying the
name of the program to be executed
(JOB) .

e Inserting the date into the communica-
tion region of the Basic Monitor progranm
in main storage (DATE).

e Altering the storage-capacity specifica-
tion contained in the communication

region of the Basic Monitor in main
storage (CONFG) .

e Updating an I/0 device assignment of the
Basic Monitor in main storage (ASSGN).

e Positioning a reel of tape by skipping
the specified number of tape marks,
starting from the present position, or
by rewinding the tape to the load point
(FILES) .

e Specifying the name of a tape file to be
frocessed and the symktolic address of
the drive on which this file is mounted
(voLi) .

e sSuprlying tape-label information for the
tape file to be processed (TPLAB).

e Setting user-program switch indicators
in the communication region of the Basic
Monitor program (UPSI).

e Initiating tape error statistics (OPTN).

e Initiating the listing of control state-
ments, and error statistics if requested
(LOG) .

e Suppressing the listing of control sta-
tements, and error statistics if
requested (NOQOLOG).

e Suspending system operation (PAUSE).

e Informing the Jok Control program that
the entire set of control statements has
teen read and control is to be returned
to the Basic Monitor program (EXEC).

The cards containing the jol control
statements are normally prepared by the
programmer. In some cases, however, the
operator may have to prepare and insert
such cards (e.3., DATE or ASSGN cards) to
insure proper system operation. The for-
mats of all job control statements are

Normally, the first statement of a set
of job control statements is the JOB state-
ment, and the last one is the EXEC state-
ment. Only LOG, NOLOG, and PAUSE state-
ments may precede a JCB statement. All
other types of job control statements must
arpear between the JOB and EXEC statements
as follows:

e A TPLAB control statement must immedi-
ately follow the associated VCL
statement.

e If, in a set of jolL control statements,
a FILES statement and an ASSGN statement
refer to the same symbolic I/0 device
address, the FILES statement must follow
the ASSGN statement.
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e The CONFG statement, if required, must
precede the first TPLAB statement for a
job.

e All other job control statements may
appear in any order between the JOB and
EXEC statements.

The JOB statement and the EXEC statement
are required in any set of job control sta-
tements. If it is intended to suspend sys-
tem operation without terminating the sys-
tem run, a PAUSE control statement nust be
issued. When the Job Control program
encounters a PAUSE statement before it has
read a JOB statement, it causes an immedi-
ate halt. In this case, the Job Control
program expects a set of job control state-
ments to be read as soon as system opera-
tion is resumed by pressing the Start key
on the CPU console. When a PAUSE statement
is encountered between a JOB and an EXEC
statement, the Job Control program finishes
reading the set,of control statements
issued and causes a system halt inmediately
before the loading of the program is to
begin., 1In this case, the Basic Monitor
expects to load the program associated with
the set of job control statements as soon
as system operation is resumed Ly pressing
the Start key on the CPU console.

The programmed-halt codes that may be
displayed during the execution of the Job
Control program as well as the appropriate
restart procedures are described in the
section Programmed-Halt Displays and
Restart Procedures.

PREPARATION OF A CARD-RESIDENT SYSTEM RUN

The following steps must be taken to initi-
ate a run of the card-resident system.

1. Place into the hopper of the loading
unit (2501 if attached; otherwise, 2520
Card Read-Punch or primary feed of 2560
MFCH) :

a) the IPL deck,

b) the appropriate ASSGN card for SYS-
RDR (behind the IPL deck),

c) the Basic Monitor deck (behind the
ASSGN card for SYSRDR) .

2. Place into the hopper of the device
assigned to SYSRDR:

a) phases 00, 01 and 02 of the Jolk Con-
trol program deck

b) the cards containing the job control
statements (for system initiation
and for the first job), and

c) phase 03 of the Job Control program
deck.

Note: The job control statements
must include a DATE statement.

d) the problem program deck (or several
stacked decks with JolL Control decks
and job control cards where
required).

Note: A Job Control deck and job
control cards are not required for
second and subksequent programs in a
job stream when the configuration
and I/O-device assignments are the
same and program-dependent jok con-
trol statements are not used.

3. Press the Start key({s) of the loading
unit and the device assigned to SYSRLR.

4, If the printer is to ke used, prepare
and start this device.

5. Prepare and start the I/0 devices used
by the first problem program to ke
executed.

6. Set the Register-Datas/Address switches
on the CPU console to an even main-
storage address between hexadecimal
009C and the end-of-storage address
ninus hexadecimal 0052.

7. Set the Mode switch on the CPU console
to FROCESS.

8. Fress the Load key on the CFU console.

Figure 3 shows the arrangement of input
fer a card-resident system run.

DESCRIPTICN CF CUTPUT

The ocutput obtained from object programs
executed under control of the card-resident
system depends entirely on the type of ocut-
put specified in these programs and, there-
fore, must be identified with information
supplied by the programmer.
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[ // PAUSE

Z /|
Card Job Control Program
Phases 00, 01, 02

(Problem Progrom

Card Job Control Program
Phase 03

ya

ya
pa
I Job Control Statements
y

Card Job Control Program
Phases 00, 01, 02 .
i

Problem Program

y4
(Problem Program
Z

Card Job Control Program
Phase 03

Optienal

Read on SYSRDR

// DATE

// JOB
pud

Card Job Control Program
Phases 00, 01, 02

Cord Basic Moniter Program

(// ASSGN SYSRDR,X 'cuu’, dd
Z
Card Initial Program Loader

Read on the loading unit

®Fiqure 3. Arrangement of Input for a Card-Resident System Run
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THE TAPE-RESIDENT SYSTEN

Before any of the programs contained in the
program library of the tape-resident systen
can be executed, a system run must be
initiated; i.e., the tape Basic Monitor
program must be locaded from the system tape
into main storage. The loading of the
Basic Monitor program is performed by the
tape Initial Program Loader (IPL).

THE TAPE INITIAL PROGRAM LOADER

If the tape Initial Program Loader is to be
used, it must be contained in punched
cards. The IPL deck is preceded by a Clear
Storage card. The IPL program is loaded
into main storage from the reading device
referred to as the loading unit. This
loading unit is the 2501 Card Reader or the
2520 Card Read-Punch or the primary feed of
the 2560 MFCHM, whichever is attached.

A number of programmed halts may occur
during the loading and execution of the IEPL
program. The code displays associated with
these halts and the appropriate restart
procedures are described in the section
Programmed-Halt Displays and_Restart

ASSGN Cards_for SYSRES and_ SYSRDR

The IPL program loads the tape Basic Mon-
itor program into main storage from the
system tape mounted on SYSRES. Since there
is no standard assignment for SYSRES, an
ASSGN card for this symbolic device address
is required. (The tape drive assigned to
SYSRES nmnust be a 9-track drive). The ASSGN
card must be placed directly behind the END
card of the IPL program deck, and in front
of the REP cards described in the following
section.

If a card reading device other than that
assigned in the tape Basic Monitor program
is to be used as SYSRDR, an appropriate
ASSGN card for SYSRDR must be placed behind
the ASSGN card for SYSRES.

The ASSGN card (s) must be followed eith-
er by an end-of-file card (/* in columns 1
and 2) or by BEP cards followed by an end-
of-file card.

REP_Cards

Six REP cards (REP in cols. 2-4 ) and an
end-of-file card (/* in cols. 1-2 ) follow
the END card of the IPL program deck supp-
lied by IBM. They are used to furnish the
tape Basic Monitor in main storage with the
unit numbers of the tape drives attached to
the Model 20.

The REP cards supplied by IBM contain
the physical device addresses 0780 through
0785 in columns 17-20, where 07 is the
attachment point (valid for any magnetic
tape drive), and 80 through 85 are the unit
numbers to be inserted as standard numbers
for six drives (maximum number of tape
drives that can be attached to a Model 20).

The unit numbers (80-85) cannot be
inserted or changed by ASSGN cards sub-
mitted to the Job Control program. If the
unit numbers of the user's tape drives are
not 80-85, they can be inserted or changed
in cne of the following ways:

1. by including ASSGN cards in the input
deck for the Load System Tape progran
behind the tape Basic FKonitor deck or,
if the tape Basic Monitor is read from
tape, behind the MONTR control card
(see the sections Building the Initial
System Tape from_ IBM-Supplied Programs
and Building Additional System Tapes
from IBM-Supplied and User-Written
Programs) ;

2. Dby replacing the IBF-supplied REP cards
behind the tape IPL deck with REP cards
containing the unit numbers of the
user's tape drives in columns 17-20.

In the first case (ASSGN cards subnmitted
to LDSYS), the standard assignments of the
tape Basic Monitor on the system tape are
inserted. The REP cards behind the IPL
deck may be removed to allow faster
processing.

In the second case (REP cards submitted
to the tape IPL), the standard assignments
of the tape Basic Monitor in main storage
are inserted or changed. The Basic Monitor
program on the system tape is not affected.

Ncte The REP cards indicate to the tape
Basic Monitor only the attachment point and
the unit numkers of the corresponding tage
drives. Therefore, if 7-track tape drives
or 9-track tape drives with compatibility
feature are assigned by means of REP cards
submitted to the IPL program, additional
ASSGN statements (submitted to the Job Con-
trol program) must te used for the appro-
priate tape characteristics specifications.
{For a list of these specifications, see
the description of the ASSGN statement in
Appendix A.)

Note 2: If less than six tape drives are
attached and the standard assignments for
some or all of these drives are to be
inserted or changed by means of REP cards,
the user need replace only those REP cards
required to make the assignments for his
tape drives. The remaining REF cards nust
be removed.
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If the correct standard assignments for
a particular Model 20 system were made by
means of ASSGN statements at the time the
system tape was btuilt, and the unit numbers
are different from those contained in the
IBM-supplied REP cards, these REP cards
must be removed from the IPL deck, so that
the end-of-file card directly follows the
ASSGN card for SYSRES (or that for SYSRDR,
if present).

Through the use of REP cards in an IPL
procedure, a system tape that has been
created for a particular Model 20 systenm
can be used on other systems with different
tape-drive unit numbers. The system tape
is not modified, since only the Basic Mon-
itor program in main storage is affected.

THE TAPE EASIC MONITOR PROGRAM

The tape Basic Monitor program is the main
control program of the tape-resident sys-
tem. It contains the logical unit table,
which consists of 22 logical unit blocks.
Each logical unit block is used to associ-
ate a symbolic device address with a phys-
ical device address. The tape Basic Hon-
itor program supplied by IBM contains stan-
dard assignments for a number of symbolic
device addresses. The remaining symbolic
device addresses are not assigned. The
standard assignments in the tape Basic Mon-
itor are shown in Figure 4.

T T
|Symbolic Address|Physical Device Address
L 1

1

|
) ’
| SYSRES* lnot assigned |
| SYSRDR {12501 Card Reader |
| SYSIPT §2501 Card Reader ]
| SYSOPT 12560 Secondary Feed |
]SYSLST | 1403 Printer |
| SYSLOG 11403 Printer |
|SYS000 - SY¥YS015*%|not assigned |
i 1 J

* Only tape drives can be assigned to these
symbolic device addresses.

Figure 4. Symbolic Device Addresses and

Standard Assignments in the Tape

Basic Monitor Program

When the Basic Monitor program has been
read into main storage, and insertions or
changes (if any) of standard assignments
have been made by means of the IPL progran,
control is transferred to the loading rou-
tine of the Basic Monitor program. This
routine loads the Job Control program and
other programs from the program library
into main storage. It is called initially
by the IPL program and then either by the
Job Control program or by a System Service
or problem program that has just been
executed.

The tape Basic Monitor program also con-
tains physical tape I,/0 and error routines.
This group of routines is entered whenever
an I/0 operation in the program that is
being executed refers to a tape drive. The
routines provide for a number of programmed
halts. The code displays associated with
these halts are identified by a 7 in the
S-field of the E-S-T-R register panel on
the CPU console. When a halt has been
caused in the tape I/0 and error routines,
the operator can in most cases display
additional data (such as the CSW, the CCW,
sense data, or register contents) to diag-
nose the error and determine the procedure
tc be followed.

The halt code displays and the appropri-
ate restart procedures for all programmed
halts that the tape Basic Monitor program
provides for are described in the section
Programmed-Halt Displays_and Restart
Procedures.

THE TAPE JCE CONTRCL ERCGRAL

The Basic Monitor loads the JokL Control
program into storage both at system initia-
tion time and before each program is
loaded. The Jol Control program processes
the job control statements, which are read
on the device assigned to SYSRDR. Job Con-
trol statements may be issued to the tape
Job Control program for the following
purroses:

e Indicating the beginning of a set of job
control statements and specifying the
name of the program to Le executed next
(JOB) .

e Inserting the date into the communica-
tion region of the Basic Monitor progranm
in main storage -(DATE).

e Altering the storage-capacity specifica-
tion contained in the communication
region of the Basic ¥Xonitor in main
storage (CONFG) .

e Updating an I/0 device assignment in the
Basic Monitor in main storage (ASSGN).

e FPositioning a reel of tape Lty skipping a
sprecified number of tape marks, starting
from the present position, or Ly rewind-
ing to the load point (FILES).

e Specifying the name of a tape file to be
rrocessed and the symkolic address of
the drive on which this file is mounted
(voL) .

e Supplying tape label information (for
later use) for the tape file to be pro-
cessed (TPLAE).
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e Setting user program switch indicators
in the communication region of the Basic
Monitor program (UPSI).

e TInitiating tape error statistics (OPTN).

e TInitiating the listing of control state-
ments, and error statistics if requested
(LOG) .

e Suppressing the listing of control sta-
tements, and error statistics if

requested {NOLOG).

e Suspending system operation (PAUSE).

e Informing the Jol Control program that
the entire set of control statements has
been read and control is to be returned
to the loading routine ({EXEC).

The cards containing the 3job control
statements are normally prepared Ly the
programmer. In some cases, however, the
crerator may have to prepare and insert
such cards (e.g., DATE or ASSGN cards) to
insure proper system operation. The for-
mats of all job control statements are

Normally, the first statement in a set
of job control statements is the JOB state-

Z_
r Tape Job Control Phase 3
f
Tape Job Control Phase 2
L y/
‘ Tape Job Control Phase 1
ya

(Tope Job Control Phase 0

ﬁ CATAL

( // LOADC

r// END

(// ASSGN SYS005,X'785',T2

( // ASSGN SYS004,X ‘784", T2

( // ASSGN SYS003,X 783", T2

(// ASSGN SYS002,X'782°,T2

( // ASSGN SYS001,X'781",T2

( // ASSGN SYS5000,X ‘780", T2

pd

(Tope Basic Monitor

//MONTR

@®Figure 5.

The Tape-Resident Control Program Deck as Retrieved from the Distribution Tape

if Output in Punched Cards is Specified
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ment, and the last one is the EXEC state-
“ment. Only LOG, NOLOG, and PAUSE state-
ments may precede a JOB statement. All
other types of job control statements must
appear between the JOB and EXEC statements
as follows:

e The CONFG statement, if required, must
precede the first TPLAB statement for a
job.

e A TPLAB control statement must directly
follow the associated VOL statement.

e TIf, in a set of job control statements,
a FILES statement and an ASSGN statement
.refer to the same symbolic I/0 address,
the FILES statement must follow the
ASSGN statement.

e All other job control statements may
appear between the JOB and EXEC state-
ments in any order.

The JOB statement and the EXEC statement
are required in any set of job control sta-
tements. If it is intended to suspend sys-
tem operation without terminating the sys-
tem run, a PAUSE statement must be used.
When the Job Control program encounters a
PAUSE statement before it has read a JOB
statement, it causes an immediate halt. In
this case, the Job Control program expects
a set of job control statements to be read
as soon as system operation is resumed by
pressing the Start key on the CPU console.
When a PAUSE statement is encountered
between a JOB and an EXEC statement, the
Job Control program finishes reading the
set of control statements issued and causes
a system halt immediately lefore the load-
ing of the program is to begin. In this
case, the Basic Monitor expects to locad the
program associated with the set of job con-
trol statements as soon as system operation
is resumed by pressing the Start key on the
CPU console.

At system initiation time, a DATE con-
trol statement must be submitted to the Job
Control program. If the storage caracity
of the user's Model 20 system is other than
8K and a-correct CONFG card has not been
submitted to the Load System Tape program
at the time the system tape was built, a
CONFG card is also required. The use of
any other job control statements depends on
the requirements of the first job to be
executed.

In the course of a system run, the Job
Control program is loaded and executed
whenever a program has reached the end-of-
job. It reads the next set of job control
statements from the device assigned to SI¥S-
RDR and sets up the system for the job to
be executed next.

Execute-Loader Function

The loading routine loads the object pro-
gram in card-image format from the device
assigned to SYSIPT and causes its immediate

execution. When a FETCH macro instruction
is encountered in the program, the loading
rcutine is re-entered and the next program
rhase is loaded from SYSIET. When an EOJ
macro instruction is encountered, control
is returned to the loading routine of the
Basic Monitor, which then loads the Job
Control program, so that the system can ke
prepared for the next job,

Note: The operand LOADER in an EXEC state-
ment is ignored if the preceding JOB state-
ment contained the operands

RPG, rrogram—name.

The programmed-halt codes that may be
displayed during the execution of the Jot
Control program as well as the appropriate
restart procedures are described in the
section Programmed-Halt Displays_and
Restart_ Procedures.

TAPE ERROR STATISTICS

Subject to the restrictions listed Lbelow,
it is possilkle to determine the number of
tape errors that occurred while the protlem
program was being executed.

Tape error statistics may be regquested
during Job Control time ty means of the ,//
OPTN control statement. If they are
requested, the following information is
collected for each physical unit used:

1. Successful requests - total number of
successfully completed tape crerations
rejuested by the problem progranm.

2. Read errors - total number of read
requests not successfully completed on
the first attenmpt.

3. Unrecoverable read errors - total numb-
er of read requests not successfully
completed after 100 attempts.

4., Noise records - records of less than 12
bytes in length.

5. Write errors - total number of write
requests not successfully completed on
the first attempt.

6. Erase gaps - repositioning and cleaning
of the tape reel ty the Basic Monitor
rrogram to correct write errors. An
erase gap is initiated and counted
every time a write error occurs.

To display tape and/or BSCA error stati-
stics, the Job Control program must be
reloaded after execution of the rproblen
progranm.

PSR A s

* The upper 280 bytes of main storage must
te free. When submitting programs for
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assembly, the user must ensure that this
restriction is observed. The RPG pro-
gram will free the upper 280 bytes for
the generated object program if column
35 of the control card contains a
1-punch.

Tape error statistics cannot be
collected in IBM-supplied prograns,
except in the TPS Sort/Merge program and
the TPS Utility programs TAPTAP, TAPPRT,
TAPCAR and CARTAP.

PREPARATION OF A TAPE-RESIDENT SYSTEM RUN

To initiate a run of the tape-resident sys-

tem,
the operator

the following steps must be taken by
(see also Figure 6):

1. Place into the hopper of the loading
unit (2501 if attached; otherwise, 2520
Card Read-Punch or primary feed of
2560) :

a) the tape IPL deck up to and includ-
ing the END card;
b) the ASSGN card for SYSRES;
c) an ASSGN card for SYSRDR (if
required)
Note : If SYSRDR refers to that card

reading device which is the
loading unit, the cards read
on SYSRDR follow those read on
the loading unit in the hopper.

d) the (corrected) REP cards (if the
standard assignments have not been
changed by means of the Load System
Tape progran) ;

e) the end-of-file card
1-2).

(/* in cols.

Mount the system tape on the drive

assigned to SYSRES; press the Load-
Rewind key and the Start key of the
drive.

Place into the hopper of the device
assigned to SYSRDR:

a) the JCB card for the first job to
be executed;

b) a LCATE card;

c) a CCNFG card (if the storage capa-
city is other than 8K and the spe-
cification in the Basic Monitor has
not been corrected by means of the
Load System Tape progranm);

d) ASSGN cards for any 7-track tape
drives or 9-track tape drives with
compatibility feature that are to
be assigned by the REF cards fol-
lowing the IPL deck;

e) any job control cards regquired for
the first job to be executed.
(These job control cards must be
terminated by an EXEC card).

Job Control Statements
for Next Job

Figure 6.

Loading Unit

Vad .:::::::T::::':::ﬂ
. e — [~
Optional S =) Job-Dependent Job _ﬁ-} i
oo === —_‘|-l 1 Control Statements I | f
“REP Cards i! e========1 |}
( | ’ - _Tl
Y S — —7 lll l‘—-“ ¢ ASSGN Statements i I'
(7/ ASSGN SYSROR,... | | //'E_oTu_FG_ —_— ||=— tor inserting fape
<e— for inserting
// ASSGN SYSRES, ... L .( | | characteristics
| _l ( // DATE ... = |-I
Tape Initial Program Loader — //JOB . . )__I
SYSRDR SYSRES

Arrangement of Input for a Tape—Resident System Run
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4, Prepare the input/output devices
required by the job to be executed.
(Mount any reguired tapes and position
them at load point, place any required
card decks into the hoppers of the card
devices used, install forms in the
printer if it is to be used.)

5. Press the Start keys of all I/0 devices
used.

6. Set the Register-Data/Address switches
on the CPU console to an even main-
storage address between hexadecimal
009C and the end-of-storage address
minus hexadecimal 0052.

7. Set the Mode switch on the CPU console
to PROCESS.

8. Press the Load key on the CPU console.

Figure 6 shows the arrangement of input
for a tape-resident system run.

EXECUTING OBJECT PROGRAMS UNDER CONTROL CF
THE TAPE-RESIDENT SYSTEMN

Object programs can be executed under con-
trol of the tape-resident system if they
are:

1. contained in the program library of the
system tape, or

2. stored on tape in card-image format, or
3. contained in punched cards.

The methods to include user-written
object programs in the program library of a
system tape are described in the sections
Building_ Additiopal System Tapes from IBM-
Supplied and_ User-Written Programs and
Updating the Program_Likrary Section of a

System Tape.

Executable object programs on tape (in
card-image format) or in punched cards are
obtained as tape output from one of the
following programs:

1. The TPS Report Program Generator.

2. The TPS Assembler program (if object
programs do not require linking and/or
relocation) .

3. The TPS Linkage Editor program (if
linking and/oxr relocation of assambled
object programs was required).

Before any object program can be
executed, a tape-resident system run must
be initiated. The appropriate procedure is
described in the preceding section.

When the system run has been initiated,
the operator must take the following steps

to prepare the system for the execution of
one or more okject rprograms:

1. Place the set(s) of job control cards
for the job(s) into the hopper of
SYSRELR.

Make sure that each set includes:

a) a JCOBR statement with the name of
the program or -- in case of a
multi-phase program -- the name of
the first program phase to be
loaded,

b) ASSGN statements for all symbolic
I/0 addresses used in the progranm
(unless the assignments are already
in effect through standard assign-
ments or ASSGN statements issued
for a previous ijotl),

c) an EXEC statement without an
operand if the program is contained
in the litrary, or with the operand
LOALCER if the program is either
stored on tape in card-image format
or contained in punched cards.

Note: If the program is to ke run
in Overlap mode, the operand RWC
must appear in the EXEC statement.

2. Prepare all I/0 devices used by the
program{s) , i.e., mount and position
any required tapes, place any required
card decks into the appropriate hop-
pers, install forms in the printer if
it is used.

3. If several jobs are to Le run and pre-
paration of I/0 devices is required
between jobs, place a PAUSE card in the
set of job control cards for any job
that requires preparation.

4, Press the Start keys of any required
I/0 devices that are not yet ready.

5. Press the Start key on the CPU console.

The halt codes that may Lbe displayed
owing to programmed halts in IBM-supplied
Frograms, as well as the appropriate
restart procedures, are described in the
secticn Programmed-Halt Cisplays_angd
Restart Procedures.

The codes and restart procedures for any
user-programmed halts must be supplied by
the programmer.

The output obtained from user-written
object programs executed under control of
the tape-resident system depends entirely
on the types of output specified in these
rrograms and, therefore, must ke identified
according to information supplied by the
Erogrammer.
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EXECUTING OBJECT_PROGRAMS USING THE_ 1419/

1259 System_ Freparation

1259_I0CS _UNLER_CCNTROL OF THE
CARD-RESIDENT OR _TAPE-RESIDENT SYSTEM

1419 System_Preparation

When an object program uses the IBM 1419
Magnetic Character Reader, the following
steps must be performed before the program
is loaded:

1. Press the appropriate Vvalidity-Check
and Readout keys on the 1419, .

Note: Press only those keys which
correspond to the fields specified in
the program to be executed.

2. Press the Program-Sort key.

3. Place documents face-up, inscribed edge
against the feed hopper guide, on the
loading platform.

4, Set the batch numbering device (special
feature) to its starting values.

5. pPress the Start key of the 1419.

6. Set the Time—-Sharing switch on the CPU
to TIMZ-SHARING.

1419 Interruption

To interrupt the execution of a progran,
first press the Stop-Restore key of the
1419. When document feeding in the 1419
has stopped, press the Stop keys on the
printer or the CPU.

To resume execution, first press the
Start keys on the CPU and the printer, then
the Start key of the 1419,

Unless the pocket light feature is used,
the foot treadle may ke pressed to tem-
porarily stop the 1419 (e.g., to remove
documents from a stacker).

When an object program uses the IBM 1259
Magnetic Character Reader, the following
steps must be performed Lkefore the progranm
is loaded:

1. Press the appropriate Validity-Check
and Readout keys on the 1258.

Note: Press only those keys which
correspond to the fields specified in
the program to be executed.

2. Press the Reader-On-Line key.

3. Place documents to ke processed on the
loading platform, face-up, with the
inscribed edge of the document towards
the machine.

4. Press the Start key on the 1259.

5. Set the time-sharing switch on the CPU
to TIME-SHARING.

1259 Interruption

Tc interrupt the execution of a progran,

first press the Stop key on the 1259 or the
rrinter. F&Khen document feeding in the 1259
has stopped, press the Stop key on the CPU.

To resume execution, first press the
Start keys on the CPU and the printer,
the Start key on the 1258.

then

The Stop key of the 1259 may be pressed
tc stop the 1259 temporarily, e.g., to
remove documents from a stacker.

Halts_and_ Error Displays

System-error halts which may occur because
of malfunctions of the 1419 or 1259 are
described under Programmed-dalt Displays
and Restart Procedures.

Have you any comments or opinions about
this manual that you would like to pass on?
If so, why not fill in the reader’s suggestion
sheet and send it to us
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USE _OF LANGUAGE TRANSLATORS AND OTHER IBM-SUPPLIED_PROCESSING_EECGRAMS

USING_THE_TPS_REPORT PROGRAM GENERAIOR

The TPS Report Program Generator (RPG)
translates source programs written in the
RPG language into executable object pro-
grams. If the RPG is to be used, it must
be contained in the program library of the
tape-resident systen.

RPG source programs can be either com-
piled and executed in one job (compile-and-
execute function) or compiled only. In the
first case, the okject program may, in
addition to being executed immediately, be
punched into cards or written onto tage
before it is executed. In the latter case,
the object program must be either punched
into cards or written onto tape.

It is not possible to compile RPG pro-
grams with the read/compute, write/compute
overlap feature of the Model 20. Therefore
if the RPG source program is to be compiled
only or compiled and executed in one job,
this feature must not be specified in the
RPG control card.

RPG object programs contained in punched
cards can be:

1. executed under control of the card-
resident system, or

2. used as card input to the Core-Image
Maintenance (CMAINT) program, i.e.,
they can be included in the program
library of the user's tape-resident
system, or

3. executed under control of the tape-
resident system by means of the
execute—-loader function, with SYSIPT
assigned to a card reader.

RPG object programs stored on tarpe (in
card-image format) can be:

1. executed under control of the tape-
resident system by means of the
execute-loader function, or

2. used as tape input to the CMAINT pro-
gram; i.e., they can be included in the
program library of the tape-resident
systen.

RPG object programs can also be included
in the set of input phases (in cards or on
tape) for the building of a tape-resident
system. Refer to the appropriate sections
of this publication for a description of
the operating procedures.

1,0 DEVICE ASSIGNMENTS

The following symbolic I/0 device addresses
are used to prepare and perform an RPG com-
pilation under control of the tape-resident
system:

SYSRES -- Required. Assigned at IPL time.
Refers to the 9-track tape drive
on which the system tape is
mounted.

SYSKELR

Required.

Refers to the card reading device
used for reading the jok control
statements,

SYSIPT Required.

Refers to the card reading device
used for reading

a) the RPG control card,

b) the RPG source progranm.

SYSLOG Optional.
Refers to the printer on which
job control statements are

listed.

SYSLST Optional.
Refers to the printer on which an

REG listing is produced.

SYSOPT —-- Optional if the compile-and-
execute function is used.
Required if a source progranm is
to be compiled only.
Refers to the card punching
device or tape drive on which the
object program is produced in
punched cards or in card-image
format, respectively.

SY¥YsS000 -- Regquired.
Refers to the tape drive on which
a compilation work tagpe is
mounted.

SYS001 -- Optional.
Refers to the tape drive on which
a second compilation work tage is
mounted.

Note 1:

only if two work tapes
001) are used.

SYSCPT may refer to a tape drive
(on SYS000 and SYS-

Rcte 2: SYSRLCR and SYSIPT may Lbe assigned
the same card reading device. SYSOPT and
SYS000 may be assigned the same tape drive.
The tape on SYSCET is not rewound after an
RPG compilation. Therefore, several object

programs can be written on one tare.
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However, the tape on SYS000 is rewound, so
that only one object program can be written
on the output tape if SYSOPT and SYSCO0O
refer to the same tape drive.

CONTROL STATEMENTS

Job Control Statements

The following control statements must be
issued to the Jol Control program to set up
the system for the execution of the Report
Program Generator:

// JOB RPG Reguired if the
source program is
to te compiled
only.

or

// JOB RPG,program-name Required if the
compile-and-execute
function is to be
used (not to be
used for progranms
in which RWC is
specified).

// ASSGN Reguired for any
symbolic address
whose device
assignment in core
storage is to be
changed.

// EXEC Required.

If the compile-and-execute function is
used, any job control statements required
for the execution of the object progranm
(e.g., ASSGN, FILES, VOL, or TPLAB state-
ments ) must be submitted together with the
job control statements required for
compilation.

Note: The OPIN control statement must not
be included in the job control statements
for the TPS Report Program Generator.

RPG _Control Card

The deck of input cards to the TPS Report
Erogram Generator must be preceded by an
RPG control card. This control card must
be prepared by the programmer or operator
according to the functions required of the
REG compiler. The RPG control card is read
from the device assigned to SYSIPT.

The format of the RPG control card is as
follows:

Cols. Contents Meaning
1-5 any EBCLIC Insignificant (may be
characters used for sequence

incl.blanks numbering, etc.).

Use

10

11

12-14

15

16

17

any EBCDIC
characters
incl.klanks

p,C,or M

blank

any EBCDIC
character
incl.klank

blanks

or 008

012

016

024

032

blank

blank

Identifies the card as
an RPG control card.

Insignificant.

Object program is to be
punched or written on
SYSCET. (It does not
make any difference
which of the three let-
ters is used.)

Object program is not to
be punched into cards or
written on tagpe.

Insignificant.

Cbject program is to te
executed on a Model 20
with a storage capacity
of 8K.

Object program is to ke
executed on a Model 20
with a storage capacity
of 12K.

Cktject program is to ke
executed on a Model 20
with a storage capacity
of 16K.

Cbject program is to te
executed on a lModel 20
Sulkmodel 5 with a
storage capacity of 24K.
Object program is to be
executed on a Model 20
Submodel 5 with a
storage capacity of 32K.

This column must be left
blank.

If input-file and
output~-file cards are to
ke selected to a common
stacker on the 2560,
input cards ares to be
stacked first.

If input-file and
output-file cards are to
ke selected to a common
stacker on the 2560,
output cards are to te
stacked first.

No common stacker, or
stacking seguence
insignificant.

The shillings portion of
a sterling-currency
input field is in the
IBM format.

The shillings portion of
a sterling-currency
input field is in the
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blank

18 1

blank

19 0

blank

20 0

blank

21 I

blank

22 B

blank

BSI format.

The input does not con-
tain sterling-currency
fields.

The pence portion of a
sterling-currency input
field is in the IBH
format.

The pence portion of a
sterling-currency input
field is in the BSI
format.

The input does not con-
tain sterling-currency
fields.

The shillings portion of
a sterling-currency out-
put field is in the
printer format.

The shillings portion of
a sterling-currency out-
put field is in the IBHN
format.

The shillings portion of
a sterling-currency out-
put field is in the BSI
format.

The output does not con-
tain sterling-currency
fields.

The pence portion of a
sterling-currency output
field is in the printer
format.

The pence portion of a
sterling~-currency output
field is in the IBHM
format.

The pence portion of a
sterling-currency output
field is in the BSI
format.

The output does not con-
tain sterling-currency
fields.

The Inverted-Print
option is chosen (i.e.,
commas are used instead
of decimal points).
The Inverted-Print fea-
ture is not to be used.

an additional input area
for the 25C1 is to be
reserved in main
storage. This may
alternatively or addi-
tionally be specified in
column 32 of the File
Description
specification.

An additional input area
is not required.

23-25

26

27-30

31

32
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100
or blanks
120

132

144

blank

XXXX

blank

1 or
tlank

blank

100 print positions are
required during object

program execution.

120 print positions are
required during olject

program execution.

132 print positions are
required during object

program execution.

144 print positions are
required during okject

program execution.

Note: The entries in
these colunns are used
only if the file-
description cards for
the printer file do not
contain block-length and
record-length

specifications.

User's translation table
is to ke read during
conpilation to transl-
ate, during the olject
run, alphameric fields
for the purpose of alt-
ering the collating
sequence.

Translation table is not
to be read.

Begin address of oltject
program, in decimal
notation {must be higher
than 1663). If the
read/compute, write/
compute overlap feature
is used (execution on a
Submodel 5; W in col.

38 of the TES RPG con-
trol card), the address
must be 2100 or higher.
RPG assumes object pro-
gram to ltegin at (decim-
al) address 1664 if the
read/compute, write/
compute overlap feature
is not used, or at 2100
if the feature is used
(execution on a Sutmodel
5 only; W in col. 38 of
the TES REG control
card) .

RPG is to use one work
tape (SYS000) for
compilation.

RPG is to use two work
tapes (S5Y¥S000 and SYS-
001) for compilation.

The CPEN routine of the
object program may be
overlaid with I/0 areas.
The OPEN routine must



not be overlaid with I/O

areas.

Note: Column 32 must be

left blank if:

a) the compile-and-
execute function is
used;

b) multi-reel files are
to be processed by
the object program;

c) the user's progran
contains subroutines

40 N No sign test will be
performed on numeric
fields of tape input
files.

blank Sign test is performed
on all numeric input
fields.

41-74 any Insignificant.

EBCDIC
characters

incl. blanks

for standard user-— 75-80 xXXXXX These columns must con-
label processing. tain the name (six
characters) of the
Overlapped operation of user's program. The
upper and lower printer first four characters of
feeds (to increase this name are punched or
execution speed). written, during conpila-
Ugper and lower printer- tion, into columns 73-76
feed operation need not of the object program
be overlapped (saves records. All six chara-
main storage). cters appear in the
PHASE statement of the
Special look-up routine object program and are
for sequential tables. used as the phase name
if the program is
any other Insignificant. included in the program
EBCDIC litrary of the tape-
character resident system.
incl. blank blanks If the columns are left

blank, the program name

35 1 During object time, tape is assumed to be RPGOBJ.
error statistics will be
requested by means of a
// OPTN card.
USER SUBROUTINES
Note: When the operand
of the JOB control sta- The user's assemkled subroutines for
tement consists of RPG, extending the calcunlating routines provided
program-name (compile- by the RPG or for processing standard user
and-execute function), labels may be inserted in the RPG source
no tape error statistics deck.
can be requested.
The location of user subroutines and
0 During object time, no translation table in the RPG source deck is
or blank tape error statistics shown in Figure 7.
will be requested by
means of a /,/ OPTN card.
36-37 any EBCDIC 1Insignificant. PREPARATION OF THE SYSTEM
characters

The operator must take the following steps
tc compile (or compile and execute in one

incl.blanks

38 W The object program is to job) programs written in the RPG language.
make use of the read/
compute, write/compute 1. If the tape Basic Monitor is not yet in
overlap feature of the main storage, initiate the system run
Submodel 5, as described in the section Initiating
blank The object progranm is a_Tape-Resident_ System_Run.
not to make use of the
feature. 2. Place the cards containing the set of
job control statements (including the
39 any Insignificant. job control statements required by the
EBCDIC object program if the compile-and-
character execute function is used) into the hop-

incl. blank per of SYSRLR.
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Figure 7.

SYSIPT

Place into the hopper of SYSIPT:

a) the RPG control card;

b) the source deck (RPG specifications

cards), consisting of:

e the file-description specifica-
tions cards, identified by an F
in column 6 (one card for each
file; at least one card is
required);

e the file-extension specifications
cards, identified by an E in
column 6 {optional; required if
table files specified);

e the input specifications cards,
identified by an I in column 6
(specifications cards for
alphabetic-sequence records must
precede those for numeric-
sequence records within each
file) ;

» the calculation specifications
cards, identified by a C in
colunn 6 (optional; if used,
cards specifying detail calcula-
tions must precede those specify-
ing total calculations);

e the output-format specifications
cards, identified by an O in
column 6 (reguired; all heading
specifications cards, followed by
all detail specifications cards,
followed by all total specifica-
tions cards for all files);

an end-oi-file card (/* in cols.

1-2, remaining cols. blank);

d) the user's assembled subroutines (if

c)
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Note: I SYSRDR and SYSIPT refer to the AL Trarslation Toble ﬂ 1R
same card reading device, the cards /—- — — — J
read on SYSIPT follow those read on — I
SYSRDR in the hopper. !;@r_k'éuﬁ_m_ - L J
Vi I L]
y, i
Output=-Format Specs. '
X
/ Calculuhon Specs.- - —r I
£ |
:lnpur Specs. l
R ——
/// EXEC L/Fm-lixtension Specs. _f I J’\
P y | Optional
= /File-Descripfion Specs. I I/
// JOB RPG RPG Control Card _L J
SYSRDR

Arrangement of Input for an RPG Compilation

any) ;

an end-of-file card (if user subrou-

tines are present);

the translation table (if required)

consisting of four cards identified

by an S in column 6;

g) an end-of-file card (if a transla-
tion table is present).

e)

)

Note: If SYSRDR and SYSIPT refer to
the same card-reading device, the deck
that is to ke read from SYSIPET must
immediately follow the EXEC card.

If the printer is assigned to SYSLST
and/or SYSLCG, press the Reset key and
the Start key of the printer.

Mount a work tape on the tape drive
assigned to SYS000 and press the Load-
Rewind key and the Start key of the
drive.

If the use of a second work tape has
been specified, mount a second work
tape on the tape drive assigned to SYS-
001 and press the Load-Rewind key and
the Start key of the drive.

If the REG object program is to ke
punched into cards, place blank cards
intc the hopper of the punching device
assigned to SYSOPT.

If the RPG object program is to be
written onto a tape, mount an appropri-



ate tape reel on the tape drive
assigned to SYSOPT and press the Load—
Rewind key and the Start key of the
drive. (Note that the work tape on
SYS000 may ke used as output tape.)

9. Press the Start keys of any required
I/0 devices that are not yet ready.

10. Press the Start key on the CPU console.

Figure 7 shows the arrangement of input
for an RPG compilation.

If the compile-and-execute function is
used, a halt occurs and the halt code 1D0O1
is displayed in the E-S-T-R fields on the
CPU console when the compilation of the REG
source program has been completed. The I/O
devices required for execution of the comn-
piled program must now be prepared and
started. The tape drive(s) used for the
work tape(s) during compilation may now be
used for data files. If the object program
regquires card input, tatbles (if any) must
precede card data files when both are read
from the same device. ©Note that card data
files must be terminated by an end-of-file
card. However, an end-of-file card must
not be placed behind a card table file. To
initiate execution, press the Start key on
the CPU console.

If the compilation is not to be followed
by an execution, a halt does not occur and
the next job is executed.

PROGRAMMED HALTS

A number of programmed halts may occur dur-
ing the compilation and execution of pro-
grams written in the RPG language. The
halt-code displays and the associated
restart procedures are described in the
section Programmed—Halt Displays_and
Restart_ Procedures.

Several other halts can occur during the
execution of RPG object programs. These
halts occur when an arithmetic operation is
performed on an invalid packed-decimal
operand. They are identified by an opera-
tion code displayed in the U-L fields on
the CPU console. The following codes may
be displayed: DE, F8, F9, FA, FB, FC, or
FD.

When one of these halts occurs, the job
must be discontinued. The following steps
must be taken to discontinue the job:

1. Prepare the I/0 devices for the next
job.

2. Set Data Switch 1 to position 3 to
select the register to be altered.

3. Set the four Register-TCata/Address
switches to 00C2 (data to be entered
into the selected register).

4, Set the Node switch to ALTER REG.
5. Press the Start key on the CPU console.

6. The data entered into the register are
displayed in the E~S-T-R registers.
The number of the selected register is
displayed as a four-bit binary number
in the F register.

7. Set the Mode switch to ERCCESS.

8. Press the Start key on the CPU console.

MESSAGES

During the compilation of a program written
in the RPG language, the RPG compiler
causes a numbker of messages to be listed on
the printer (SYSLST). Heading, diagnostic,
and information messages may be printed.
For a list of these messages and their
meaning, refer to the SRL puklication IENM
System/360_ Model 20, Lisk and Tape Program-—

ming_ Systems, Report Program Generator,
Form C24-9001.

DESCRIPTIICN CF CUTPUT

The ocutput obtained from an REFG compilation
consists of:

e a program listing and printed messages
if the printer has been assigned to
SYSLST;

e the object program contained in punched
cards if a card punching device has been
assigned to SYSOFPT;

s the object program deck on tape in card-
image format if a tape drive has been
assigned to SYSOPT.

If the compile-and-execute function is
used, the output of the user's problem pro-
gram is obtained in addition to the output
of the compilation as described above (if
the latter has lkeen requested).
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USING THE TPS_ASSEMBLER PROGRAN

The TPS Assembler program translates source
programs writtea in the Assembler language
into object programs. If the TPS Assembler
program is to be used, it must be contained
in the program library of the user's tape-
resident systen.

A number of Input/Output and Basic Mon-
itor macro definitions are supplied by IBM.
These macro definitions must be contained
in the macro library of the user's tape-
resident system if the corresponding macro
instructions are used in source progranms to
be processed by the Assembler.

The source program to be assembled must
be contained in punched cards. The object
program produced by the Assembler can be
either punched into cards or written onto
tape. The object program may be executed
immediately and/or included in the progranm
library of a tape-resident system. Howev-
er, if it requires linking and/or reloca-
tion, it must be processed by the Linkage
Editor program before it can be executed
and/or included in the program library.
(See the appropriate sections of this
publication) .

The Assembler program produces a listing
of the assembled program on the printer
assigned to SYSLST. If this listing is not
desired, or if only the listing but no
object program is desired, the appropriate
control statements must be used. (Refer to
the subsequent section Control Statements.)

I/0 DEVICE ASSIGNMENTS

The following symbolic device addresses are
used in preparing and performing the execu-
tion of the TPS Assembler program:

SYSRES -- Required. Assigned at IPL time.
Refers to the 9-track tarpe drive
on which the system tape is
mounted.

SYSRDR -— Required.
Refers to the card reading device
on which the job control state-
ments are read.

SYSIPT -- Required.
Refers to the card reading device
on which the program control
statements (if any), the Assembl-
er source program cards, and an
end-of-file card are read.

5YS000

Required.
Refers to the tape drive on which
work tape 1 is mounted.

SYS001 -- Required.
Refers to the tape drive on which
work tape 2 is mounted.

5YS002 -- Required if literals are to te
processed.
Refers to the tape drive on which
the literal tape is mounted.

SYSOPT -— Required if an object program is
to be produced in cards or on
tape.

Refers to the card punching
device or tape drive on which the
object program is to ke produced.

SYSLST -- Required.
Refers to the printer on which
the program listing and other
information may be printed.

SYSLOG -- Optional.
Refers to the printer on which
job control statements are
listed.

Ncte: SYSRLR and SYSIPT may be assigned

the same card reading device. SYSOPT and
SYS002 may be assigned the same tape drive.

CCNTIROL STATEMENTS

Jcb _Control Statements

The following job control statements are
used to set up the system for the execution
of the Assemiler program.

/7 JCB ASSEFB Required.

/7 ASSGN Required for any symbolic
address whose device
assignment in core storage
is to be changed.

s/ EXEC Reguired.

Any other job control statements need be
issued only if the corresponding functions
are to be requested.

Note: The CPTN control statement must not
be included in the joL control statements
for the TPS Assemkler progranm.

Program_Control Statements

Fcr the execution of the TES Assembler pro-
gram, program control statements are not
required. However, the user has the option
to request a certain function, or the
suprression of a function of the Assembler,
by means of an AOPTN control statement.

The name field of the AOPTN statement
must be left blank.
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The operation field contains the opera-
tion code AOPTN.

The operand field contains one or more
of the following operands:

Operand Function Reguested

An ENTRY statement is to be
produced as the last record of
the object program. (An ENTRY
statement is required for the
object program that is to be
the last input program to the
Linkage Editor.)

Literals are to be processed.
(If this statement is not used,
literals cannot be processed by
the Assembler.)

The object program is not to be
punched into cards or written
onto tape.

The error listing is not to
appear in the printed output.
{(The number of flagged state-
ments is printed.)

ESD (External Symbol Dic-
tionary) records are not to be
included in the object program
and the printed output. (The
okject program cannot be pro—
cessed by the Linkage Editor.)
A program listing is not to be
produced. (The number of
flagged statements is printed.)
NORLD RLD (Relocation Dictionary)
records are not to te included
in the object program and the
printed output. (The object
program cannot be relocated.,)

A symbol tatkle is not to appear
in the printed output.

ENTRY

LITERAL

NODECK

NOERR

NOESD

BOLIST

NOSYHM

If, for one assembly, the user wishes to
request several functions, he may do this
by issuing

1. one AOPTN statement with several
operands, or

2. several AOPTN statements with one or
several operand (s) each.

If an AOPTIN statement contains more than
one operand, the operands must be separated
from each other by a comma. An AOPTN sta-
tement must be completely contained in one
card. Continuation cards are not per-
mitted. If both NODECK and NOLIST are
reguested for an assembly, an error halt
occurs.

Note: AOPTN statements are read on SYSIPT.
They must precede the scurce statements.

PREPARATION OF THE SYSTENM

The fcllowing steps must be taken to pre-
rare the system for the execution of the
TPS Assembler program:

1. If the TPS Basic Monitor is not yet in
main storage, initiate the system run
as described in the section Initiating
a_Tape-Resident System_Run,

2. Place the cards containing job control
statements into the hopper of SYSRLR.

3. Place into the hopper of SYSIPT:
a) the cards containing the AOPTN
statements (if any),
b) the source-program deck, concluded
by an END card,

c) an end-of-file card (/* in
cols. 1-2).
RNote: 1If SYSBDR and SYSIPT have Leen

assigned the same card reading device,

the deck read on SYSIPT must ke placed

behind the job control-card deck in the
hopper of the device.

4, Mount work tape 1 on the drive assigned
to SYS000 and press the Load-Rewind key
and the Start key of the drive.

5. Mount work tape 2 on the drive assigned
to S¥S001 and press the Load-Rewind key
and the Start key of the drive.

6. If literals are to Le processed (i.e.,
if an ACPTN LITERALI statement is pre-
sent), mount a third work tape on the
drive assigned to SYS002 and press the
Load-Rewind key and the Start key of
the drive.

7. If a card punching device has Leen
assigned to SYSOPT, place blank cards
into the hopper of the device.

8. If a tape drive has Leen assigned to
SYSOPT, mount an appropriate tape on
the drive and press the Load-Rewind key
and the Start key of the drive. (Note
that the literal tape, if any, may te
used as output tape.)

9. Install appropriate forms in the print-
er and press the Reset key and the
Start key of the device.

10. Press the Start keys of all required
I/0 devices that are not yet ready.

11. Press the Start key on the CPU console.
Figure 8 shows the arrangement of input

to, and output from, the TPS Assembler
program.
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(~
ource Program in
Assembler Language
Z e — — a

===
Job Control Statements ( AOPTN ... ||
| j—
] | _U'-— optional
e —_—
SYSRES SYSRDR SYSIPT

fork T, 1 optlonal
\
\

System / 360 / Literal |
SY5000 Model 20 - | Tope

N__9
Work Tape 2 $YS002
SYS001
Object Program
in Cards

SYSOPT

Printed
Output

SYSLOG /SYSLST

Note : SYSRDR and SYSIPT may be assigned the same card reading device. In that case, the cards read on SYSIPT follow those read on
SYSRDR in the hopper. SYSOPT and 5YS002 may be assigned the same tape drive.

Figure 8. Arrangement of Input and Output of the Assembler Progranm

PROGRAMMED HALTS ming Systems, Assembler_ Language,Form
C24-9002.

A number of programmed halts may occur dur-

ing the loading and execution of the TPS OFERATCR INTERVENTION

Assembler program. The halt-code displays

and the associated restart procedures are During macro generation, it is possitle

described in the section Programmed-Halt that the Assembler program enters a loop.

Displays_and Restart Procedures. Tc terminate the looping and continue pro-
cessing, the operator must:

MESSAGES e jress the Stop key on the CPU console,

The TPS Assembler causes a number of diag- e enter FF into location 0CCE,

nostic and information messages to be

listed on the printer assigned to SYSLST. e press the Start key on the CPU console.

For a list of these messages and their

meaning, refer to the SRL publication IBM The macro generation during which the

System/360 Model 20, Disk_and Tape Program- loor was entered is terminated, and the
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message GENERATION TERMINATED BY OPERATOR'S
INTERVENTION is printed. The assembly is
continued.

DESCRIPTION OF OUTPUT

The output from the TPS Assembler program
consists of:

e the object program contained in punched
cards or on tape in card-image format,
and/or

e printed output.

Object Program

The object program is obtained on the
device assigned to SYSOPT unless an AOPTN
statement with the operand NODECK was used.

The object program consists of:

1. reproduced records (resulting from
REPRO instructions issued before the
START statement);

2. ESD records for any External Symbol
Dictionary items (except when NOESD was
specified);

3. problem program records (TXT and XFR
records, RLD records for any relocat-
able constants unless NCRLD was speci-
fied, and reproduced records resulting
from REPRO instructions issued after
the START statement);

4. END statement;
5. ENTRY statement if ENTRY was specified.

Printed Output

Printed output is obtained on the printer
(SYSLST) , except when NCLIST was specified.

The output consists of:

1. the External Symbol Dictionary (unless
NOESD was specified);

2. the listing of source and object
statements;

3. the Relocation Dictionary (unless NORLD
was specified) ;

4., the error listing (unless NOERR was
specified);

5. one or more symbol tables (unless NOSYM
was specified).
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USING THE_TPS_LINKAGE EDITOR_PROGRAM

The TPS Linkage Editor program relocates
assenbled programs and/or combines separ-
ately assembled program sections into an
integral program that can be executed under
control of the card-resident or tape-
resident system. The required linkages and
relocations are performed on the basis of
the ESD and RLD information produced by the
Assembler program. If the Linkage Editor
program is to be used, it must Le contained
in the program library of the user's tape-
resident systenm.

The input to the Linkage Editor program
can be contained in punched cards or stored
on tape in card-image format. The output
from the Linkage Editor program can be
punched into cards or written onto tape in
card-image format.

I/0 DEVICE ASSIGNMENTS
The following symbolic device addresses are

used in preparing and performing the execu-
tion of the Linkage Editor program:

SYSRES -- Required. Assigned at IPL time.
Refers to the 9-track tape drive
on which the system tape is
mounted.

SYSRDR -- Required.

Refers to the card reading device
on which job control statements
are read.

SYSIPT -- Required.

Refers to the card reading device
or tape drive on which the input
control section (s) is (are) read.

SYSOPT -- Required.

Refers to the card punching
device or tape drive on which the
output phase(s) is (are) produced

SYS000 -- Required.

Refers to the tape drive on which
work tape 1 is mounted.

SYS001 -- Required.

Refers to the tape drive on which
work tape 2 is mounted.

SYSLST -- Optional.
Refers to the printer on which
output information and messages
are listed.

SYSLOG -- Optional.
Refers to the printer on which
job control statements may be
listed.

Note: SYSRDR and SYSIPT may be assigned
the same card reading device.

JOB CONTROL STATEMENTS

The following job control statements are
used to set up the system for the execution
of the Linkage Editor program:

// JOB LNKEDT Reguired.

// ASSGN Required for any symbolic
address whose device
assignment in main storage
is to ke changed.

/7 EXEC Reguired.

Any other job control statements need ke
issued only if the corresponding functions
are to be requested.

Note: The OPTN control statement must not
be included in the job control statements
for the TPS Linkage Editor program.

ADCDITIONAL INPUT STATEMNENTS

The Linkage Editor program uses the follow-
ing additional input statements:

PHASE Required. Used to indicate
to the Linkage Editor pro-
gram that a new phase is to
begin. One or more PHASE
statements may ke present
in the input. The first
input record must ke a
PHASE statement.

ACTION Optional. Used to indicate
to the Linkage Editor pro-
gram that any following XFR
and ENL cards are to te
duplicated (operand: DUP)
or that the duplication of
XFR and END cards is to be
discontinued (operand:
NODUP) .

ENTRY Reguired. Must be the last
input record read on
SYSIPT.

The formats of the Linkage Editor input
statements are descriked in detail in the
SRL publication IBM System/360 Model 20,
Tape Programming System, Control and_Ser-
vice Programs, Form C24-9000.

The PHASE and ENTRY statements may be
rroduced by the Assembler program as a
result of Assembler REPRO instructions and
an AOPTN ENTRY statement, respectively. If
they have not been produced, they must be
Fr2pared manually and included in the input
read on SYSIPT.
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The ACTION statement(s), if used, must
be included where required in the input
read on SYSIPT.

PREPARATION OF THE SYSTEMN

The following steps must be taken to pre-
pare the system for the execution of the
Linkage Editor program:

1. If the TPS Basic Monitor program is not
yet in main storage, follow the proce-
dure described in the section Initiat-

ing a_Tape-Resident System Run.

2. Place the cards containing the job con-
trol statements into the hopper of the
device assigned to SYSRDR. Press the
Start key of the device.

3. If SYSIPT has been assigned a card
reading device, place the input deck,
headed by a PHASE card and concluded by
an ENTRY card, into the hopper of the

device. Press the Start key of the
device.
Note: If SYSIPT has been assigned the

same device as SYSRDR, the deck read on
SYSIPT must follow the last job control
card in the hopper of SYSRDR.

4. If SYSIPT has been assigned a tage
drive and the input tape is not mounted
and positioned from a previous job,
mount the input tape on the drive and
press the Load-Rewind key and the Start
key of the device.

5. Mount work tapes on the tape drives
assigned to SY¥S000 and SYs001. Press
the Load-Rewind keys and the Start keys
of the devices.

6. If SYSCET has been assigned a card
punching device, place blank cards into
the hopper and press the Start key of
the device.

7. If SYSOET has been assigned a tare
drive, mount an appropriate output tape
on the drive, and press the Load-Rewind
key and the Start key of the device.

8. If the printer is to be used as SYSLOG
and/or SYSLST, install appropriate
forms, and press the Reset key and the
Start key of the device.

9. Press the Start key on the CPU console.

Figure 9 shows the arrangement of input
to and output from the Linkage Editor
frogram,

PROGRAMMED HALTS

A numker of programmed balts may occur dur-
ing the loading and execution of the Link-
age Editor program. The halt-code displays
and the associated restart procedures are
described in the section Frogrammed-Halt
Displays_and Restart_Procedures.

DESCRIPTION OF OUTPUT

The output obtained from the Linkage Editor
program consists of one or more linked and/
or relocated program phases contained in
punched cards or stored on tape in card-
image format.

If the printer was assigned to SYSLST, a
printout of information concerning the out-
put phases is also obtained.
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( ENTRY
/

PHASE NAMEC, ...

optional G
(PHASE NAMEB, . ..
(2nd Control Section)
ACTION DUP
I /
/ yd
Job Control Statements PHASE NAMEA, ...
1st Control Section) Input

System Tape ( oinape
SYSRES SYSRDR SYSIPT

[ Work Tape 1

System / 360
Model 20

SYS000

Work Tape 2

SYS001

Printed
Output

yd

FHASE,NAMEC, ...

yd
( PHASE NAMES, ...

/ SYSLOG / SYSLST

PHASE NAMEA, ...

Output
on Tape

SYSOPT

Note : SYSRDR and SYSIPT may be assigned the same card reading device. In that case, the cards read on SYSIPT follow those read on
SYSRDR in the hopper.

Figure 9. Arrangement of Input and Output of the Linkage Editor Progranm
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USING THE TPS_SORT/MERGE_PROGRAM

The TPS Sort/Merge program contained in
card-image format on the tape supplied by
IBM can be executed under control of either
the card-resident or the tape-resident sys-
tem. If it is to be executed under control
of the card-resident system, it must be
contained in punched cards. If it is to be
executed under control of the tape-resident
system, it must be included in the program
library on the user's system tape.

The TPS Sort/Merge program consists of
the following parts:

Assignment —— phases 0-7
Internal Sorting -- phases 8-9
External Sorting -- phases 10-11
Merging -- phases 12-13

Three types of job can be performed by
means of the TPS Sort/Merge program:
1. A single input tape file can be sorted
and written onto tape in a specified

order.

2. Two to five sorted input tape files can
be merged and written onto tape as one
sorted file.

3. A single sorted tape file can be

sequence-checked and/or reblocked while
being copied.

I/0 DEVICE ASSIGNMENTS

The following symbolic I/0 addresses are

used in preparing and performing the execu-

tion of the TPS Sort/Merge program:

1. _For_ Sort_and_Merge_ Runs:

SYSRES -- Required only for execution under
control of the tape-resident sys-
tem. Assigned at IPL time.
Refers to the 9-track tape drive
on which the user's system tape
is mounted.

SYSRDR -- Required.

Refers to the card reading device
used for reading the following:
(1) Execution under control of
the card-resident system --
the Job Control program, the
job control statements, the
Sort/Merge program (including
user routines, if present),
and the Sort/Merge control
statements.

Execution under control of
the tape-resident system --
the job control statements,
the Sort/Merge control state-
ments, and user routines, if
present.

(2)

SYSLOG

2.

-- Required.
Refers to the printer cn which

control statements and diagnostic

messages are to Le listed.

For Sort Runs:

SYS000
S15001

SYS002

SYS003

i
SYsoou
SYS005
SYsS006
SYS007
5Ys008

SYS009

Note:

Required.

Refers to the tape drive on which

the primary output tape is
mounted.

Optional.

Refers to the tape drive on which

an alternate output tape is
mounted.
cial Considerations for Multi-
Volume Input and Output Files.)

Required.

(See the section Spe-

Refers to the tape drive on which

the primary input tape is
mounted.

i
t

Optional.

Refers to the tape drive on which

an alternate input tape is
mounted.
cial Considerations for Multi-
Voclume Input and Cutput Files.)

t
]

Required.
Refers to

work tape 1 is mounted.

—-- Required.
Refers to the tape drive on which
work tape 2 is mounted.

—-- Required.
Refers to the tape drive on which
work tape 3 is mounted.

—-- Optional.
Refers to the tape drive on which
work tape 4 is mounted.

-— Optional.
Refers to the tape drive on which
work tape 5 is mounted.

-—- Optional.
Refers to the tape drive on which

work tape 6 is mounted.

The following symbolic device

addresses may be assigned the same tare

drive:

SYS000
S$Ys000
sysooc
SYS001
SYs001
SYsS001
SYs00z2

Use of Language Translators and cother

and
and
and
and
and

SYS002,

515003,

SYsS004,

S¥S002,

SYs003,

and SYS004,

and the symbolic address for the
last work tape,

IBM-Supplied Processing Programs
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the tape drive on which
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SYS003 and the symtolic address for the
last work tape.

If SYS002 or SYS003 refers to the same
drive as the symbolic address for the last
work tape, a halt occurs and the code 1Cu41
is displayed before any data is written on
the input tape. This enables the user to
save his input data and mount another tape
on the drive.

In a tape-resident system run, the drive
assigned to SYSRES must not be assigned to
any other symbolic device address.

3.__For Merge_ Runs:

SYS000 -- Reguired.
Refers to the tape drive on which
the primary output tape is
mounted.

SYS001 -- Optional.
Refers to the tape drive on which
an alternate output tape is
mounted. (See the section Spe-
cial Considerations for Multi-
Volume_Input_and Output Files.)

SYS002 -- Required.
Refers to the tape drive on which
input tape 1 is mounted.

SYS003 -- Required except for sequence
checking and/or reblocking only.
Refers to the tape drive on which
input tape 2 is mounted.

SYS004 -- Cptional. Refers to the tape
drive on which input tape 3 is
mounted.

SYS005 -- Optional. Refers to the tape

drive on which input tape 4 is
mounted.

SYS006 -- Optional. Refers to the tage
drive on which input tape 5 is
mounted.

CONTROL STATEMENTS

Job_Control Statements

If the Sort/Merge program is to be executed
under control of the card-resident systen,
job control statements need be issued only
if functions of the Job Control program are
required.

Whenever execution is to be controlled
by the tape-resident system, job control
statements must be issued.

The following job control statements are
used in conjunction with the TPS Sort/Merge
program:

// JCB SGCRT Required.

// ASSGN Required for any symbolic
address whose device
assignment in main storage
is to ke changed.

Reguired for each tare file
on which standard label
checking is to ke
performed.

/7 VCL

Required whenever a VCL
statement is issued.

// TPLAB

s/ EXEC Regquired.

Any other job control statements, such
as OPTN, LOG, NCLOG, or FILES statements,
may be included in the set if the corres-
ponding functions are to be requested.

Program_Control Statements

The TPS Sort/Merge program regquires the
fcllowing control statements:

SORT or MERGE -- Required for a sorting or
merging job, respectively.

RECORD -- Required.

INPFIL -- Optional.

OUTFIL -~ Optional.

OPTION -- Optional, Required for

Restart runs.

MGODS -- Cptional. Used if user
routines have been added.

END -- Regquired. Must be the
last statement.

These statements are written Ly the pro-
grammer. The operator should ensure that
all required statement cards are present.

USER ROUTINES

If the user wishes to include his own rou-
tines, the assembled routines (including
the END card) must be

a) inserted in the Sort/Ferge program deck
(see Figure 10) if the card-resident
system is to be used; or

b) placed behind the Sort/Merge control
cards in the hopper of SYSRDR if the
tape-resident system is to ke used.

The tape error statistics option can be
requested by including a // OFIN control
statement during the preceding Job Con-
trol run (280 bytes of main storage will
be used).
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Note: If data cards are to be read by a
user routine from the device assigned to
SYSRDR, they must be placed behind that
routine in the hopper. The user is
responsible for recognizing the end of his
data.

PREPARATION OF THE SYSTEMN
The following steps must be taken by the
operator to prepare the system for the

execution of the TPS Sort/Merge program.

Card-Resident_System

1. If the system run has not yet been
initiated, follow the procedure
described in the section The Card-
Resident_Systenm.

2. Place into the hopper of SYSRDR:

a) phases 00, 01 and 02 of the Job Con-
trol program;

b) the cards containing the job control
statements;

c) phase 03 of the Job Control progranm;

d) the deck containing phases 0 and 1
of the Sort/Merge progranm;

e) the cards containing the progranm
control statements for the Sort/
Merge program;

f) the deck containing phases 2-7 of
the Sort/Nerge program, followed by
the user routines for the Assignment
part, if any. (If data cards are to
be read by these routines from the
same device, they must follow the
routines in the hopper);

g) the deck containing phases 8 and 9
of the Sort/Merge program, followed
by the user routines for the Intern-
al sorting part, if any. (If data
cards are to be read by these rou-
tines from the same device, they
nust follow the routines in the
hopper) ;

k) the deck containing phases 10 and 11
of the Sort/Merge program, followed
by the user routines for the Extern-
al Sorting part, if any. (If data
cards are to be read by these rou-
tines from the same device, they
must follow the routines in the
hopper) ;

i) the deck containing phases 12 and 13
of the Sort/Merge program, followed
by the user routines for the Merging
part, if any. (If data cards are to
be read by these routines from the
same device, they must follow the
routines in the hopper).

3., Place into the appropriate hopper any
data cards to be read Ly user routines
from a card reading device other than
SYSRIR.

Use of Language Translators

4. Press the Start key of each card read-
ing device used.

5. Press the Reset key and the Start key
of the printer.

6. Mount the required tapes on their
drives and press the Load-BRewind key
and the Start key of each drive used
(except when tapes are positioned and
ready from a previous job).

7. Press the Start key on the CPU console.

Tare-Resident Systenm

1. If the system run has not yet been
initiated, follow the procedure
described in the section The_Tape-
Resident Systenm.

2. Place into the hopper of the reading
device assigned to SYSEKELE:

a) the cards containing the job control
statements,

b) the cards containing the control
statements for the Sort/Merge
progranm,

c) the assembled user routines (if
any) .

3. Place any data cards to be read by a
user routine into the hopper of the
appropriate device.

4, Press the Start key of each card read-
ing device used.

5. Press the Reset key and the Start key
of the printer.

6. Mount the required tapes on their
drives. Press the lLoad-Fewind key and
the Start key of each drive used.

7. Press the Start key on the CEU console.

Figure 10 shows the arrangement of input
decks for a sort/merge jol under control of
the card-resident system and the tape-
resident systen.

SPECIAL CCNSIDERATICNS FCB MULTI-VOLUME
INPUT AND OUTPUT FILES

When alternate input or output devites have
been specified and a volume on one drive
has been completely read or written, the
program checks whether the other drive is
ready. If it is ready, processing con-
tinues without operator invention. If it
is not ready, a programmed halt occurs. 1In
this case, the halt code displayed on the
CPU console identifies the cause of the
halt and the appropriate restart procedure.
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When alternate input or output devices One non-programmed halt may occur during
have not been specified, which is always execution of the Sort/Ferge program. This
the case for input to merge runs, a pro- halt occurs when invalid packed-decimal or
grammed halt occurs after a volume has been zcned-decimal data is encountered. The
completely read or written. The halt code system halts, and the operation code "F8"
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e rrepare the I/C devices for the next

job,
PROGRAMMED HALTS
A number of programmed halts may occur dur- e change the contents of register 3 to
ing the loading and execution of the Sorty/ 00Cc2, and
Merge program., The halt-code displays and
the associated restart procedures are
described in the section Programmed-Halt e press the Start key on the CPU console
Displays and Restart Procedures. to initiate the end-of-job routine.
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MESSAGES

During execution, the Sort/Merge program
causes a number of messages to be listed on
the printer. Heading, diagnostic, and
information messages may be printed.

The messages that may occur and their
meaning are described in the SRL publica-
tion IBM Systems/360 Model 20, Disk and Tape
Frogramming Systems, Tape_Sort/Merge Pro-
gram, Form C26-3804.

DESCRIPTION OF OUTPUT

The output of the TPS Sort/Merge progran is
produced on the tape drive assigned to SYS-
000 and, if an alternate output device is
used, on the tape drive assigned to SYS0O01.
For a sorting job as well as for a merging
job, the output consists of one sorted file
on one or more tape reels.

CHECKPOINT AND RESTART PROCEDURE

If the operand field of a SCRT statement
contains CKPT, the program periodically
writes checkpoint records on the current
(output) work tape during External Sorting.
This option enables the user to

a) interrupt the sorting jolk at any time
during External Sorting by pressing the
Stop key on the CPU console,

b) restart the job later at the beginning
of the pass during which it was
interrupted.

External Sorting begins when the message
*%END OF PHASE 1%* has been printed. It is
completed when the message **END OF SORT**
is printed.

The execution of the program cannot be
interrupted and restarted in this manner
during Assignment, Internal Sorting, or
Merging.

A message is printed at the beginning of
each external sorting level. The message
printed is

LEVEL nnnn
where nnnn is the level numker.

The number in the right-hand portion of
the LEVEL message is updated at the begin-
ning of each level. When the last level is
to begin, the message printed is

LAST LEVEL

To restart the interrupted sorting job,
perform the following steps:

Use of Language Translators

1. If the card-resident system 1is to be
used, place the Job Control program (if
used) into the hopper of SYSELR.

2. Submit any jot control statements
required to set up the system exactly
as it was set up for the original job
(the same VCL and TEILAE statements,
ASSGN statements to make the same
device assignments, and any other job
control statements originally sub-
mitted). If the card-resident systenm
is to bte used, place the cards contain-
ing the job control statements between
phase 02 and phase 03 of the jol con-
trol program.

3. Remove the CPTICON card (if any) fronm
the deck containing the Sort/Merge con-
trol statements originally sulbmitted.
Insert an OPTION card that contains the
(additional) operand RESTART=n. In
this operand, n must be 1 if the ori-
ginal jcb was interrupted tefore the
message LAST LEVEL was printed; n must
be 2 if the job was interrupted after
the message LAST LEVEL was printed.

4., If the card-resident system is used,
rlace the program deck in its original
arrangement behind the job control
cards. If the tape-resident system is
used, place the cards containing the
Sort/¥erge control statements as well
as user routines (if any) behind the
job control cards.

5. FPlace any data to ke read by user rou-
tines in the appropriate hopper(s).

6. Press the Start key(s) of the card
reading device (s) used.

7. Mount the tapes that were used in the
original job on the appropriate drives.
If the job was interrupted during
execution of the last level and the
output file is a multi-volume file,
mount the first volume for the file on
S¥S000 and, if alternate output has
been specified, the second volume for
the file on 5YS001.

8. Press the Load-Rewind key and the Start
key of each tape drive used.

9. Press the Reset key and the Start key
of the fprinter.

1C. Press the Load key on the CEU console
to restart the job.

Processing is bypassed until the begin-
ning of the sorting level during which the
original job was interrupted has been
reached.
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USING THE TPS UTILITY PROGRAMNS

The TPS Utility programs contained in card-
image format on the tape supplied by IBM
can be executed under control of either the
card-~resident or the tape-resident systen.
For execution under the card-resident sys-
tem, they must be contained in punched
cards. For execution under the tape-
resident system, they must be included in
the program library of the user's system
tape.

Five Utility programs are supplied to
the user:

1. the Tape-to-Tape Utility progran,
2. the Tape-to—-Card Utility progranm,
3. the Card-to-Tape Utility progranm,
4. the Tape-to-Printer Utility progranm,

5. the Initialize-Tape Utility program.

I/0 DEVICE ASSIGNMENTS

The following symbolic device addresses are
used in preparing and performing the execu-
tion of a Utility program:

SYSRES -- Reguired only for execution under
control of the tape-resident sys-
tem. Assigned at IPL time.
Refers to the 9-track tape drive
on which the user's system tape
is mounted.

SYSRDR —-- Regquired. Refers to the card
reading device used for reading
the following:

1. Execution under control of the
card-resident system -- the
Job Control program (if
required) , the job control
statements (if any), phase C
of the Utility program to be
executed, the program control
statement (s), phases 1-4 of
the Utility program, any user
routines that may have been
inserted (in the form of an
integral assembled progranm),
and the remainder of the Uti-
lity program.

2. Execution under control of the
tape-resident system -- the
job control statements, the
program control statements,
and user routines (if any) in
the form of an integral
assembled program.

SYSLCG -- Cptional. Refers to the printer
on which control statements are
listed and messages are printed.

SYSIET -- Required for file-to-file Utility
programs only. Refers to the
card reading device or tape drive
used for reading the data to be
transferred to another storage
medium.

SYSOPT -- Required for all file-to-file
Utility programs except the Tagpe-
to-Printer program. Refers to
the card punching device or tape
drive on which the output file is
produced.

SYSLST -- Required for the Tape-to-Printer
Utility program. Refers to the
printer which is used as output
device.

SYS000 -- Required for the Initialize-Tape
Utility program. FKefers to the
tape drive used as primary output
device. TFor the Tape-to-Tape,
Tape-to-Card, and Tape-to-Printer
programs, SYS000 refers to the
(optional) alternate input
device.

SYS001 -- Optional for the Initialize-Tage

to Utility program. As many tape

SYS005 drives as are available (maximum
5) may be assigned as additional
output devices. For the Tape-to-
Tape and Card-to-Tape prograns,
515001 refers to the (ortiocnal)
alternate output device.

Note: For the Card-to-Tape Utility pro-

gram, SYSIPT may be assigned the same card
reading device as SYSRDR.

CONTROL STATEMENTS

Job Control Statements

If a Utility program is to be executed
under control of the card-resident systen,
job control statements need be issued only
if functions of the Job Control program are
required.

Whenever execution is to be controlled
by the tape-resident system, jok control
statements must be issued.

The following jok control statements are
used to set up the system for the execution
of a Utility program:

// J0B program-name Regquired. Specifies
the name of the Utility
program.
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// ASSGN Required for any sym-
bolic address whose
device assignment in
main storage is to be

changed.

Required for any sym-
bolic device on which
standard label checking
is to be performed.

// VOL

// TPLAB Required for standard
label checking. Must
follow the associated
VOL statement.

// UPSI XXXXXXXX Required if user rou-
tines are present and/
or no tape mark option
is used.

Possible operands:

TXXXXXXX For user routines only.

XXXX 1XXX For no tape mark option
only.

1XxX 1XXX For toth user routines

and no tape mark
option.

// EXEC Regquired.

Any other job control statements, such
as DATE, OPTN, LOG, NOLOG, or FILES state-
ments, need be issued only if the corres-
ponding functions are to be requested.

Program_Control Statements

The following program control statements
are used with the file-to~file Utility
programs:

/7 U  (Utility Optional.
Modifier)
// FS (Field-Select)Optional.
/7 H (Print-Header)Optional (for Tape-to-
Printer Utility program
only) .
// END Required.

The following program control statements
are used with the Initialize-Tape Utility
program:

// INITTP Required.

VOL1 - VOLS8 Reguired if the operand
CARD is specified in
the INITTP statement.
One to eight statements
(called volume-label
image statements) may
be present for each
output tape specified.

Required after each set
of volume-label image
statements.

/7 END

USER ROUTINES

If the user wishes to include his own rou-
tines, the assembled routines (one integral
program) must be:

a) inserted in the Utility program deck
(see Figure 11) if the card-resident
system is to be used; or

b) placed behind the program control cards
in the hopper of SYSRDR if the tape-
resident system is to be used.

The first two cards (Loader and Clear
Storage cards) of the user's okject deck
must be removed. The last card (END card)
remains in the deck.

The user must supply an UESI control
statement with the operand 1 (in the set of
jeb control statements) if he includes his
own routines.

The tape error statistics option can be
requested by including a // CPETN control
statement during the preceding Job Control
run. (280 bytes of main storage will te
used) .

PREPARATION OF THE SYSTEN

The following steps must be taken to pre-
rare the system for the execution of a Uti-
lity progranm.

Card-Resident Systenm

1. If the system run has not yet been
initiated, follow the procedure
described in the section The Card-

2. Place into the hopper of SYSRDR:

‘a) the card Job Control program deck
(if required);

b) the cards containing the jol control
statements, if any, between phase 02
and phase 03 of the Job Control
progranm;

c) the deck containing phase 0 of the
Utility progranm;

d) the cards containing the progranm
control statements for the Utility
program;

e) the deck containing phases 1-4 of
the Utility program;

f) user routines, if present;

g) the remainder of the Utility-progranm
deck.
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If SYSIPT is a card reading device
(Card-to-Tape only), place the data
cards, terminated by an end-of-file
card (/* in cols.1-2), into the hopper
of SYSIPT.

Note: If SYSIPT is the same device as
SYSRDR, remove phase 7 from the
Utility-program deck in the hopper and
place the data cards and the end-of-
file card behind phase 6. Then, return
phase 7 to the hopper.

If a tape drive has been assigned to
SYSIPT, mount the input tape on the
drive, and press the Load-Rewind key
and the Start key of the drive.

10.

for

If the printer is to be used, install
appropriate forms and press the Reset
key and the Start key of the device.

For the Initialize-Tape program, mount
the tape(s) to be initialized on the
drive(s) assigned (SYS000 etc.), and
press the Load-Rewind key(s) and the
Start key(s) of the drive(s).

Press the Start keys of all required
I/C units that are not yet ready.

Press the Start key on the CPU console.

Figure 11 shows the arrangement of input

the execution of a Utility program

under control of the card-resident systenm.

Tape-Resident_Systenm

If a tape drive has been assigned to 1. If the system run has not yet Leen
SYSOPT, mount an output tape on the initiated, follow the procedure
drive, and press the Load-Rewind key described in the section The_ Tape-
and the Start key of the drive. Resident_Systenm.
If alternate input and/or output 2. Place into the hopper of SYSRLR:
devices have been assigned, mount the a) the cards containing the job control
tapes on the drives (SYS000 and SYS001, statements,
respectively, and press the Load-Rewind b) the cards containing the program
keys and the Start keys of the drives. control statements for the Utility
ST py
_______ T |
Job Control Program o Required for
1_Phase 00 | ) Tape Error Statistics
. 1) L | Id
Tape-to~Printer Utility program only AIUﬁ"’y Program _y
i Phase 8
1o be prepared by the user e fu{.l. T — Note: 1f SYSRDR and SYSIPT refer to
the same card reading device,
Phase 7 the data cards and the end-of-
file cord read on SYSIPT must
— be placed between phases 6
Utility Progrom and 7 of the utility progrom
— Ph_isosiunﬂ _ 4 — — — 7 (Card-to-Tape).
’ A //
Assembled User ll | 4
Routines | L — 5
/ 1,/ e
(Uﬁlify Program ~¥ /
Phoses 1-4 /
Ya - v
Utility Control Statements 4
/
L *
Utility Program ‘L — — f}
Phase 0
P ase /” Input Data in Cards
Job Control Program
Phase 03
y 4
( Job Control Statements
SYSIPT

Z

Job Control Program
Phases 00, 01, 02

required if Job Control
functions must be performed

@®Frigure 11.
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progran,
c) the deck containing the assembled
user routines (if any).

3. If SYSIPT is a card reading device
(Card-to-Taype only), place the data
cards and an end-of-file card (/* in
cols.1-2) into the hopper of SYSIPT.
Note: If SYSIPT is the same device as
SYSRDR, the data cards and the end-of-
file card must follow the program con-
trol cards in the hopper of the device.

4, Perform steps 4 through 10 described .in
the preceding section Card-Resident
Systen.

PROGRAMMED HALTS

A number of programmed halts may occur dur-
ing the loading and execution of a Utility
program. The halt codes displayed and the
associated restart procedures are described

in the section Programmed—-Halt Displays_and
Restart Procedures.

MESSAGES

A number of messages are printed during the
execution of each Utility program. Some of
these messages are associated with a halt
code and supply additional information on
the cause of the halt. A complete list of
the messages that may Le printed and their
meaning is contained in the SRL publication
IBM_System/360_ Model 20, Pisk and Tape Pro-—
gramming_Systems, Tape Utility Prograns,

Form C26-3808.

DESCRIPTION OF OUTPUT

The output obtained from the Utility pro-
grams depends on the type of jok performed.
According to the Utility program that has
been executed, the output is obtained in
cards, on tape, or on the printer.

Don’t forget the reader's suggestion sheet. By
sending us your comments {complimentary or
otherwise) you can help IBM produce better
manuals for future readers.
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CREATION_AND MAINTENANCE OF SYSTEM TAPES

RETRIEVING AND IDENTIFYING_ PROGRAMS STORED
ON THE IBM-SUPPLIED TAPE

The IBM-supplied package consists of a
"bootstrap" card and a distribution tage.
The Distribution-Package Retrieval program
is the first program stored on the distri-
bution tape and is used to retrieve the
desired elements (i.e., programs, samples,
macro definitions and control statements)
from the tape. These can then be executed
or - if copied onto tape - used as input to
the Load System Tapre and Macro Maintenance
programs. The bootstrap card is used to
load the Distribution-Package Retrieval
progran,

During Retrieval Program execution, the
operator may skip the undesired elements
stored on the distribution tape and may
control the output of the program. The
operator may also specify listing of the
desired element, thereby suppressing any
other output.

The following sections describe:

e the machine requirements for the execu-
tion of the Cistribution-Package Retrie-
val progranm,

e the contents of the program package,

e the operating procedures for the
Distribution-Package Retrieval progranm,
and

e the identification of the program decks
retrieved from the distribution tape.

MACHINE REQUIREMENTS

The minimum wmachine requirements for the

execution of the Distritution-Package Re-

trieval program are:

e 4096 bytes of main storage,

e one card reading device,

e one card punching device,

e one printer,

e one 2415 Magnetic Tape Unit (9-track

drives, or 7-track drives with data con-
version feature).

PROGRAN PACKAGE

Each program, each macro definition, and
each control statement on the distribution
tape (with the exception of the
Distribution-Package Retrieval program) is
rreceded by an 80-character header record
in the following format:

Cols. Contents
1-2 §$
3 Blank
4-71 Title and tlanks
72 Classification:

X: punched out by the Distribution-
Package Retrieval progran

Y: punched out and copied onto tape
by the Cistribution-Fackage Re-
trieval program.

Z: copied onto tape Ly the
Pistribution-Package Retrieval
grogram. The output may te
changed by the user.

73 Identification

The last record on the distribtution tafpe
is a header record that contains the char-
acters ECJ in the program-title field.

Depending on the size of main storage
and the numkter of availakle tape drives,
the user has the following possibilities:

A. U096 Bytes of Main Storage and a Mini-
mum_of Two Tape Lrives

All programs to be run with this system
must te copied into cards. These pro-
grams are:

1. Basic Assembler (Tape).
With this program the user can
assemble his own programs written
in the Basic Assemkler language
(refer to SRL publication IBM
System/360 Model 20, Card Program-
ming Support, Basic Assemiler (Tagpe
Versions) Operating Frocedures,
Form C24-9011).

2. All tape Utility programs:
TPS Tape-to-Tape Utility progranm
TPS Tape-to-Card Utility program
TPS Card-to-Tape Utility progranm
TPS Tape-to-Printer Utility program
TPS Initialize-Tape Utility program

The programs must be run under con-
trol of the card-resident Control
progranms.
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3. The Sample Program for the Basic
Assembler (Tape)
4. Part of Sample Program 3 for the

Utility programs (refer to the sec-
tion Sample Programs in this
publication).

8192 Bytes of Main Storage _and_Two_Tape
Drives

In addition to the possibilities
described above, the user can build a
system tape consisting of the progranms
indicated by an asterisk in the listing
of the contents of the distribution
tape below. The programs that the user
wishes to include in the system tape
must first be punched from the distri-
bution tape into cards. These progran
decks must be preceded by the Tape-
Resident Control program as described
in the section Building the Initial
System_Tape from IBM-Supplied Programs.

Furthermore, the user can execute
the TES Copy System Tape progranm and
Sample programs 2 and 3. User progranms
may also be included on the systen
tape.

Note: The Initial Program Loader for
the tape-resident system must also be
punched from the distribution tape into
cards.

8192 Bytes of Main Storage and a_Mini-
mum_of Four Tape Drives

In addition to the possibilities
described under A and B, the user can
copy all programs directly onto tape,
with the exception of the X-classified
prograns. He can also execute all
Sample programs.

Note: The Initial Program Loader for
the tape-resident system must also be
punched from the distribution tape into
cards.

Contents of the Distribution Tape

The
ing

distribution tape contains the follow-
programs, control statements, and macro

definitions in the specified sequence:

Seg.
No.

1.

2.

Classi-
Program fication
Distribution-Package -
Retrieval progranm.
TPS Initial Program Loader X
for Tape-Resident System.
TPS Copy System Tape progran, X

4, Basic Assembler (Tape) UK. X
5. Basic Assembler (Tape) 8K. X
6. Sample for Basic Assembler X
(Tape) .
7. TPS Sample 1 (Assembler). X
8. TIPS Sample 2 (RPG). X
9. TPS Sample 3 (Utility and X
Sort/Merge).
10. TPS Sample 4 (IBM 1419 Mag- X
netic Character Reader).
11. TPS Sample 5 (BSCA ICCS). X
12. TPS Sample 6 (BSCA ICCS). X
13. TPS Card-Resident Control X
programs (IPL, Basic Monitor,
and Job Control).

14. TPS Load System Tape progranm. X
*15. TPS Tape—-Resident Control Z
prograns. (Basic Fonitor and

Job Control)

16. TPS Assembler progran Z
(Part 1).
*17. TPS Card-to-Tape Utility Y
progranm.
18. TES Core-Image Maintenance Z
program.
19. TPS Core-Image Service A
progranm.
20. TPS.Pirectory Service Z
program.
*¥21. TIPS Initialize-Tape Utility Y
Frogranm.
22. TPS Linkage Editor program. Z
23. TPS Kacre Maintenance Z
progranm.
24 . TPS Macro Service program. Z
*25. TPS Report Program Generator. Z
26. TPS Sort/Merge program. Y
*27. TPS Tape-to-Card Utility Y
program.
*28., TPS Tape-to-Printer Utility Y
progran.
%29, TPS Tape-to-Tape Utility Y
program.

Creation and Maintenance of System Tapes
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30. TPS Assembler progranm Z

(Part 2).

*31, // END control statement. Z

32. TPS Input/Output and Basic Z
Monitor macro definitions,

with interspersed // PRIOR

and // CATAL statements, ccn-
cluded by & // END control
statement.

33. Separate set of // PRIOR and X
// CATAL statements, con-

cluded by a // END control
statement.

34. TPS Input/Output macro Z
definitions for the .Binary
Synchronous Communications
Adapter, with interspersed //
PRIOR and // CATAL state-

ments, concluded by a // END
control statement.

35. Separate set of // PRIOR and Z
// CATAL statements, con-

cluded by a // END control
statement.

36. TPS Input/Output macro Z
definitions for the IBM 1419

and 1259 Magnetic Character
Readers, with interspersed //
PRIOR and // CATAL state-

ments, concluded by a // END
control statement.

37. Separate set of // PRIOR and X
// CATAL statements, con-

cluded by // END control
statement.

OPERATING PROCEDURES FOR THE
DISTRIBUTION-PACKAGE RETRIEVAL PROGRAM

During execution, the Distribution-Package
Retrieval program:

» prints all header records together with
a message indicating the operator's out-
put specification, and

o if specified, lists the selected
element(s) (any other output is sup-
pressed), or

* punches the selected element(s) of the
distribution tape into cards, and/or
writes the selected element(s) with a Y
and Z classification onto the assigned
output tape.

To execute the Distribution-Package Re-
trieval program, the following steps must
be taken.

8.

Mount the distribution tape on a 2415
tape drive. (9-track tapes must be
mounted on 9-track drives; 7-track
tapes must ke mounted on 7-track
drives., The data conversion feature is
required when using 7-track tapes.)

Press the Load-Rewind key and the Start
key of the drive on which the distritu-
tion tape is mounted.

Place the IBM-supplied bootstrap card
and a blank card in the hopper of the
reading device (2501 if attached;
otherwise, 2520 Card Bead-Punch or
2560, hopper 1).

If punched output is reguired, place
blank cards in the hopper of the punch-
ing device. (Hopper 1 if 2560 is
used.)

Press START on each card I/0 device
used.

Set the Register-Datas/Address switches
on the CEU console to 0EO0O.

Set the FKode switch on the CEFU conscle
to PROCESS.

Press LOAD on the CPU console.

has been read into main storage.

Continue

as follows:

9.

10.

11.

12.
13.

14,

Halt OBF2 occurs after the

Mode switch on the CEFU console
ALTER.

Set the
to STOR

Set the Data switches on the CPU con-
sole to the physical address of the
tape drive on which the distrikution
tape is mounted (normally one of the
numbers 80-85).

Set the Register-Latas/Address switches
to OOFC.

Press START on the CPU console.
Set the Node switch to PROCESS.
Press START on the CPU console.

Cistribution-

Package Retrieval program has been read

intc main storage.

15.
16.

17.
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Continue as follows:
Set the Mode switch to STCR ALTER.

Set the Register-Tata/Address switches
to O0OFC.

Set the Data switches to
20 if a 2520 is used for punching
42 if a 1442 is used for punching
60 if a 2560 is used for punching



FF if listing is desired and other
output is to be suppressed.

18. Press START on the CPU console.

19. Operator decision:

Perform this step only if selected ele-

ments are to be copied onto tape.

Othervwise, bypass step 19 and continue

with step 20.

a) Mount an output tape on a 2415 tape
drive. (9-track tapes must ke
mounted on 9-track drives; 7-track
tapes must be mounted on 7-track
drives. The data conversion feature
is reguired when using 7-track
tapes.)

b) Set the Register-Datas/Address
switches to 00FD.

c) Set the Data switches to the func-
tional characteristics of the output
tape as follows:

CO0 -- 1600 bytes/inch 9-track

C8 -- 800 bytes/inch 9-track

10 -- 200 bytes/inch 7-track with
data conversion

50 -- 556 bytes/inch 7-track with
data conversion

90 -- 800 bytes/inch 7-track with
data conversion

d) Press START on the CPU console.

e) Set the Register-Data/Address
switches to 0OFE.

f) sSet the Data switches to the physi-
cal address of the tape drive on
which the output tape is mounted
(normally one of the numbers 80-85).

g) Press START on the CPU console.

20. Set the Mode switch to PROCESS.
21. Press START on the CPU console.

The Distribution-Package Retrieval progranm
prints the header of the next element
(i.e., program, sample, macro definition,
or control statement) stocred on the distri-
bution tape and then halts.

Halt_ OBF7 occurs. Continue as follows:

22. Remove the previously punched deck
(if any) from the stacker for marking.

23. Operator decision:
Bypass step 23 and continue with step
24 if normal output of the element last
announced by the printer is desired.

Normal form_of output: X-class ele-
ments are punched, Y-class elements are
punched and copied onto the output
tape, Z-class elements are copied onto
the output tape. If no output tape is
assigned, Y- and Z-elements are
punched.

Other forms of output or skipping of
the element last announced by the
printer can be selected as described
kelow.

a) Set the Mode switch to STCR ALTER.

b) Set the Register-Data/Address
switches to one of these values:

COFB: The element last announced by
the printer is skipped.

Y- _and Z-elements only (specifica-
tion ignored for X-elements):

00F8: The ¥- or Z-element last
announced ty the printer is
punched only.

00F9: The Y-element last anncunced
by the printer is copied onto
tape only.

00FA: The Z-element last announced

by the printer is punched and
copied onto tape.

Cc) Set the Data switches to a value
other than FF.

d) Press START on the CEU console.
e) Set the Fode switch to PRCCESS.

24, Press START on the CEU console.
Retrieval of the selected element tegins in
the specified form. "PRINTED","SKIPPED",
"EUNCHED","CCPIED ", or "PUNCH, COPY" is
printed beneath the announcement to in-
dicate the form of output.

trieval. The next element stored on the
distribution tape has been announced Ly the
printer.

25, If further elements are to ke retri-
eved, start again with step 22 of the
procedure described above.

"$$ EOJ"™ is announced by the printer after

the last element has been retrieved fronm

the distribution tape.

Halts

Any halts that occur during the loading and
execution of the program are described,
together with the appropriate restart pro-
cedures, in the section Programmed-Halt
Disprlays and Restart Frocedures.
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1
Program Title | Program |EFrogran i
| | Name |Identifi- |
| | lcation |
F { } 1
| Basic Assembler (Tape) 4K | -— | A |
|Basic Assembler (Tape) 8K | -- 1 A |
| TPS Card-Resident Control progranms | | B
ITPS Initial Program Loader for Tape-Resident Systenm | -- | E |
| TPS Tape-Resident Control programs | -- | F
|TPS Load System Tape program | LISYS | H
| TPS Core-Image Maintenance progran | CMAINT | I |
|TPS Macro Maintenance progran | EMAINT | J
| TPS Copy System Tape progran | CPSYS | K |
|TPS Directory Service progranm | CSERV | L
||TPS Core-Image Service program | CSEEV | M |
|TPS Linkage Editor progranm | LNKEDT | N |
|TPS Assembler program }] ASSEMB | 0 |
|TPS Input/Output and Basic Monitor macro definiticns | - ] P |
| ITPS Macro Service progranm | ESERV | Q |
| TPS Input/Output macro definitions for the IBM 1419 and 1259 | -- ] Y |
ITPS Input/Output macro definitions for the Binary Synchronous 1 -- | Z |
] ' Communications Adapter | |
|TPS Report Program Generator | REG | R |
| TPS Sort/Merge program | SORT | S |
|TPS Tape-to-Tape Utility program | TAETAP | T |
|TPS Tape—to-Card Utility program | TAECAR | U 1
| TPS Card-to-Tape Utility progran | CARTAP | v |
| TPS Tape-to-Printer Utility progranm | TAFERT | W |
|TPS Initialize-Tape Utility program | INITTP | X
|Sample for Basic Assembler (Tape) | -- | A |
| TPS Sample 1 i -- | 0
|TPS Sample 2 | -- | R ]
| TPS Sample 3 | -— |18,V,W,0r X|
ITPS Sample 4 (1419 IOCS) i -- | Y 1
|TPS Sample 5 (BSCA IOCS) | - l Z |
| ITPS Sample 6 (BSCA IOCS) ] -- i Z
t 1 A ]
@®Figure 12. Summary of IBM-Supplied Programs
Output of the Distribution-Package Identification of the cards will be easier
Retrieval Progranm if they are first interpreted.
e a listing of all headers together with Col. 73 -- Program identification (see
their output specifications, and Figure 12).
Cols. 74-75 —-- Phase number within pro-
e listings of all elements selected to be gram, macro-definition num-
listed, or ber, or sample card-group
numter (starting with 90).
e card decks containing the elements Col. 76 ~- 2 (identification for TPS).
selected to be punched, and, if step 19 Cols. 77-79 -- Consecutive card number
is to be performed, within phase, macro defini-

e a tape containing the Y- and Z-elements
selected to be copied in 80-character

unblocked format. Col. 80 --
Figure 12 is
titles, names, a
IDENTIFICATION OF IBM-SUPPLIED PROGRAMS programs supplie
Columns 73 through 80 of the IBM-supplied In the card-r
program cards contain the following infor- the Initial Prog
mation that enables the user to identify itor, and phases
and separate the decks punched by the are separated by
Distribution-Package Retrieval program. cards as shown i
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tion, or sample card group
{(leading zeros are
punched) .

Reserved for insertions.

a summary of the full
nd identifications of the
d by IBK.

esident Control programs,
ram Loader, the Basic Mon-
of the Job Control program
an ASSGN and two comments
n Figure 2.



BUILDING THE INITIAL SYSTEM TAPE_TFRCM

IBM-SUPPLIED PROGRAMS_ (LDSYS_RUN)

The following steps must be taken to

build a system tape from programs obtained
as output from the Distribution-Package Re-
trieval program.

1.

Place the card IPL deck, an ASSGN card
for SYSRDR and the card Basic Monitor
deck in the hopper of the loading unit.
(The tape unit numbers in the REP cards
of the Rasic Monitor deck may have to
be changed to the numbers of the drives
actually attached.)

Place in the hopper of SYSRDR:

a) phase 00, 01 and 02 of the card Job
Control program deck

b) cards containing the following job
control statements:

// JOB LDSYS
// DATE

// ASSGN SYSIPT  (if not 2501)

// ASSGN SYSOPT (tape drive)

/7 ASSGN SYS000 (if tape charac-
teristics have
to be added to
the standard
assignment)

// EXEC

c¢) phase 03 of the card Job Control
program deck

d) the Load System Tape program deck

If input for the LDSYS run is in
punched cards, the tape-resident Con-
trol programs {sequence numker 15) must
also have been punched into cards dur-
ing execution of the Distrikution-
Package Retrieval program. Follow
either procedure ({a) or procedure (b)
below.

If input for the LDSYS run is from
magnetic tape, follow procedure (c).

(a) If SYSIPT refers to the same
card-reading device as SYSRDR:

i. Insert into the deck contain-
ing the tape-resident Contrcl
programs any new or replace-
ment ASSGN and/or CONFG cards
required to change the stan-
dard entries in the tage
Basic Monitor program to the
actual configuration of the

ii.

Model 20 system. (these
cards must ke placed immedi-
ately after the Rasic Monitor
program -- see Figure 5).

Flace into the hopper of the
card-reading device:

e the deck containing the
tape-resident Control
programs

e the deck containing the
user-selected prograns
(sequence numkers 15 to 29)
to ke included on the sys-
tem tape, in the same order
as they were punched by the
DCistribution Package Re-
trieval progranm

e a // END control card (to
be prepared Ly the user).

(b) If SYSIPT refers to a card-

reading device other than that
assigned to SYSRLR:

i.

Place into the hopper of
SYSRDR:

e the // MCNTE card from the
tape-resident Control pro-
gram deck (to be prepared
by the user)

* any ASSGN and/or CONFG
cards required either to
change the standard entries
in the tape Basic Monitor
program to the actual con-
figuration of the Model 20
system or to insert tape-
drive assignments

e a // ENL control card (to
be prepared by the user).

ii. Place into the hopper of

SYSIPT:

e the remainder of the deck
containing the tape-
resident Control programs

e the deck containing the
user-selected progranms
{sequence numbers 16 to 30)
to be included on the sys-
tem tape, in the same order
as they were punched by the
Distribution Fackage Re-
trieval program

e a s/ END control card (to
be prepared ty the user).
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(c) If SYSIPT refers to a tape
drive:

i. Place into the hopper of
SYSRDR:

e a // MONTR control card (to
be prepared by the user)

e any ASSGN and/or CONFG
cards required either to
change the standard entries
in the tape Basic Monitor
program to the actual con-
figuration of the Model 2C
system, or to insert tape-
drive assignments

e a // END control card (to
be prepared by the user).

ii. Mount on the drive assigned
to SYSIPT the tape written by
the Distribution Package Re-
trieval program. Press the
Load~Rewind key and the Start
key of this drive. (The tare
written by the Distribution-
Package Retrieval progran
should contain the TPS tape-
resident Control programs --
sequence number 15.)

Kount an output tape on the drive
assigned to SYSOPT; press the Load-
Rewind key and the Start key of the
drive.

5. PMount a work tape on the drive assigned
to SYS000 (standard assignment) ; press
the Load-Rewind key and the Start key
of the drive.

6. FPress the Start keys of the reguired
I,0 units that are not yet ready.

7. Set the Fode switch on the CEU consocle
to PROCESS.

B. Set the Register-Lata/Address switches
on the CPU console to an even main-
storage address between hexadecimal
009C and the end-of-storage address
minus hexadecimal 0052.

9. Press the Load key on the CPU console.

Upon completion of the Load System Tape
program run, a system halt occurs and the
code 0B20 is displayed in the E-S-T-R
fields on the CEU console.

The tape on the drive assigned to SYSOPT
is now the system tape and includes the
Erograms selected by the user, tkut not the
macro definitions.

IJf IBM-surrlied macro definitions are to
be included on the system tape, do not
rewind the tape on the drive assigned to
SYSIPT in the LLCSYS run.
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INSERTING IEN-SUPPLIED MACROS IN THE MACRC
LIBRARY (MMAINT RUN)

The framework for a macro library is
created during the LDSYS rum. PMacro
definitions can, however, only be added to,
or deleted from, the library ty means of
the MMAINT (Macro Maintenance) progran.,
Therefore, if the system is to include a
macro library, the MMAINT program must be
included on the tape at retrieval time.

This section describes the procedure fcr
using the MMAINT program to include IBM-
supplied macros in the litrary.
applicable when these macros are to be
updated from modifications supplied by IBWN.

Further notes on the macro library,
together with details of the procedures for
deleting unwanted items and for adding
user-written macro definitions will be
found in the section Updating the Macro
Library_ Section of a System_ Tape.

The macro definitions supplied by IBM
are contained on the distribution tape in
three files:

1. TPS Input/Output and Basic Monitor
macro definitions

2. TPS Input/Output macro definitions
for the Binary Synchronous Communi-
cations Adagter

3. TPS Input/Output macro definitions
for the IBM 1419 and 1259 Magnetic
Character Readers.

Any or all of these files (depending on
the user's requirements) are retrieved fronm
the distribution tape during the retrieval
run.

These files are now on the tape drive
assigned to SYSIPT in the LDSYS run. Each
file is preceded by a tape mark. On com-
pletion of the LDSYS run, the tape is posi-
tioned just before the first tape mark.

If only the Input/Output and Basic Mon-
itor macro definitions are to be used, one
MMAINT run will be sufficient. If the sys-
tem also includes the BSCA and/or a lagnet-
ic Character Reader (1419 or 1259), two or
three additional MMAINT runs will be
regquired to insert the macro definitions
for these devices into the litrary.

The steps to be performed for each addi-
tional run follow the same pattern, as
described below.

1. Remove the file-protection ring from
the system tape (on the drive assigned
to SYSOPT in the previous run), remount
the tape on the drive, and press the

It is also

Load-Rewind key and the Start key of
the drive.

2. Place in the hopper of the loading
unit:

a) the tape IPL deck up to and includ-
ing the END card;

b) an ASSGN card assigning the drive on
which the system tape is mounted to
SYSRES (this is the drive that was
assigned to SYSCET in the LLSYS or
previous MMAINT run(s)):;

¢) an ASSGN card for SYSRLCR (if a
device other than the assigned one
is to be used);

d) the (corrected) REP cards (unless
the correct assignments were
inserted in the tape Basic Monitor
by means of the LILSYS program) ;

e) the end-of-file card (/* in
cols. 1-2).

3. Flace cards containing the following
job control statements in the hopper of
SYSRDR:

// JCB MMAINT

// LDATE
SYSIPT (same device as
during LDSYS or
previous MMAINT
run (s)

// ASSGN

/s FILES SYSIPT,1 (used only if
SYSIFT refers to
a tape drive)
// ASSGN

SYSOPT (tape drive)

SYS000 (tape drive:
required unless
assignment was
made during
LDSYS)

// ASSGN

SYSLST,UA (required if the
macro definitions
are not to be
listed)

Required if more
than 8K bytes of
main storage are
availatle.
(Allows faster
processing) .

// ASSGN

// CONFG

// EXEC

4L, a) If SYSIPT refers to the same card
reading device as SYSRDR:

e remove the separate control-card
deck (PRICE and CATAL cards) from
the output deck produced by the
Cistribution-Package Retrieval
progranms;
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e place the deck of macro defini- 7.
tions produced by the
Distribution-Package PRetrieval
program {beginning with a FRIOR
card and a CATAL card, containing
interpersed PRIOR and CATAL cards, 8.
and terminated by a // END control
card) in the hopper of the device,

If the printer (SYSLST) is used to list
the macro definitions, press the Reset
key and the Start key of the printer.

Press the Start keys of any reguired
I/0 units that are not yet ready.

bEehind the EXEC card.

b) If SYSIPT refers to a card reading

device other than that assigned to
SYSRLR:

e place the separate control-card

deck produced by the Distribution-

Package Retrieval program in the

hopper of SYSRDR, behind the EXEC

card;

» place the deck of macro defini-
tions, terminated by the ,// END
card, in the hopper of SYSIPT.
(The interpersed PRIOR and CATAL
cards in the deck are ignored by
the MMAINT progran).

c) If SYSIPT refers to a tape drive,

place the separate control-card deck
produced by the Distribution-Package

Retrieval program in the hopper of
SYSRDR.
macro definitions are stored is

still mounted on SYSIPT from the
LDSYS or previous MMAINT run (s);

If SYS000 refers to the same tape drive

as in the preceding LDSYS or MMAINT

run, the work tape is still mounted and

positioned.

If a different drive is used as SYS000,

mount a work tape on the drive; gress
the Load-Rewind key and the Start key
of the drive.

Mount an output tape on the drive
assigned to SYSOPT; press the Load-
Rewind key and the Start key of the
drive.

The input tape cn which the

9. Press the Load key on the CPU console.

After the IFL procedure, the EMAINT pro-
gram is read into storage and executed. 1A
number of programmed halts may occur during
processing. The halt codes displayed and
the appropriate restart procedures are
described in the section Programmed-Halt
Disrlays and Restart Frocedures.

On completion of the FKMAINT run, the
system halts, and code 0D10 is displayed in
the E-S-T-R registers on the CEU conscle.

The system tape, which now includes a
macro library, is on the drive assigned to
SYSOF1T. )

If more macro definitions (i.e., those
for the 1419,/1259 and/or for the BSCA) are
tc be included, additional MMAINT runs
should be executed. Repeat steps 1 through
9 described abtove, but note that SYSOPT
from the previous run becomes SYSRES in the
next run: SYSRES from the previous run can
be assigned to SYSOPT in the next run.

Figure 13 is an example of the tape
handling to be carried out when a system
tape is being created for a system with
four tape drives, and when all three files
of IBM-supplied macro definitions are
required. If the 1419/1259 macro defini-
tions, but not those for BSCA IOCS are to
be included in the macro likrary, the
second MMAINT run represents the tape-drive
handling for inclusion of the 1419,/1259
macro definitions.
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Standard assignments

1. Retrieval run
(Bootstrap card)

2. LDSYS run
Building the Initial
System tape (without
I0CS)

3. 1st MMAINT run
Creation of macro
library, includes
I,/0 and Basic Monitor
macro definitions.

4. 2nd MMAINT run
Includes BSCA macro
definitions

5. 3rd MMAINT run
Includes 1419,/1259
macro definitions

System tape, without macro
System tape, including I/O
System tape, including I/O
System tape, including I/O

& W N

Figure 13.

GENERATION OF A_SYSTEM_TAFPE
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and Basic Monitor, BSCA, and 1419/1259 ICCS macros

Example of the Tape-Drive Handling Needed to Build a System Tape
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UPDATING_MODEL _20_TPS_PROGRAMS FROM
IBM-SUPPLIELC PROGRAM_MODIFICATIONS

When maintenance of the Model 20 Tape Pro-
gramming System is to be performed, the
revised elements are supplied on a tape
reel (or in cards). The retrieval of the
elements from such a distribution tape is
performed in the same way as for initial
retrieval.

The distributicn tape may contain the
following itenms:

Iten Classi-
fication

1. Distribution-Package Retrie- -—
val program.

2. Any modified program phases X
or programs for sequence num-
bers 2 to 13 of the initial
distribution tape.

3. The modified Tape-Resident Z
Control progranms

4, Any modified program phases identical
or programs f£or sequence to the
numbers 16 to 30 of the initial
initial distribution tape, release

If item 4 is present:

5. /* control statement Z

6. // END control statement X

7. Separate set of /,/ CATAL X
statements, concluded by the
// END statement.

8. Any modified Input/Output Z
and/or Basic Monitor macro
definitions, with inters-
persed // PRICR and // CATAL
statements, concluded by a //

END control statement.
If item 8 is present:

9. Separate set of // PRIOR X
and // CATAL statements, con-
cluded by a // END control
statement.

10. Any modified Input/Output Z

macro definitions for the
Binary Synchronous Communica-
tions Adapter, with inters-
persed // PRIOR and // CATAL
statements, concluded tky a //
END control statement.

If item 10 is present:

11. Separate set of // PRIOR X
and // CATAL statements, con-

cluded by a // END control
statement.

12. Any modified Input/Output Z
macro definitions for the IEM
1419 and 1259 Magnetic Char-
acter Readers, with inters-
persed // PRIOR and // CATAL
statements, concluded ty a //

ENC control statement.

If item 12 is present:

13. Separate set of /s ERICR X
and // CATAL statements, con-
cluded by a // END control
statement.

tpdating of the initially distrituted
Model 20 TPS programs is described in the
following paragraghs.

Updating of Programs_Under Item 2 of the
Distribution Tape

411 programs are card-resident.
the corresponding card decks.

Replace

Updating of Erograms_under Items_3 _and 4 of
the Distribution Tage

If the CMAINT program cannot be used on the
available machine configuration, the master
deck used for initial system generation
must be updated by replacing the corres-
pending programs and/or phases. The new
system can ke built as described in the
section Building the Initial System Tape
from_ IBM-supplied Progranms.

¥hen the CMAINT program can ke used on
the availalkle machine configuration, updat-
ing of the existing system tape is per-
formed as descrited in the section Updating

the Program Likrary Section of a System
Iape.

The tape descriked in step 19 of the
section Qperating Frocedures for the
Distribution-Package Retrieval Frogram may
be used as input to the CFKAINT progran.
A1l control statements for the CMAINT fpro-
gram except the // FONTR and // ENL control
statements for the TPS Basic Monitor pro-
gram are made available under items 5, 6,
and 7 of the distribution tape. These
iters are to be used under the fcllowing
conditions:

e If SYSIPT refers to a tape drive or a
card reader other than that assigned to
SYSRDR, item 7 of the distribution tape
frocvides the complete set of // CRATAL
and // END statements. The /* control
statement of item 5 must ke placed
tehind the last phase selected by the
user.
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e If SYSIPT refers to the same card reader signments and the storage-capacity specifi-
as SYSRDR, insertion of // CATAL state- cation can be changed when the BRasic Mon-
ments is not required since every phase itor program is replaced.
retrieved is already preceded by a //

CATAL control statement. However, the

last card of the deck must be the // END

statement and can be retrieved from itenm

6 of the distribution tape. Urdating of Facro Definitions under Items
8, 10, and 12 of the Listritution_Tape

Figure 15 shows the arrangement of the

input to the CMAINT program. By placing Updating of the macro definitions is ident-
ASSGN and CONFG control statements behind ical to the procedure described in the sec-
the Basic Monitor program, and before the tion Ipserting IBM-Supplied Macros_in_the
first END statement, standard device as-~ Macro _Library.
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COPYING A_SYSTEM_ TAPE

The user may wish to copy a system tape
mainly for one cf the following reasons:

1. to create an extra system tape, so that
the information on the currently used
system tape is not lost if the tape
becomes unusalle;

2. to copy a 7-track system tare, which
cannot be used to control a system run,
onto a 9-track tafe.

The IBM-supplied Copy System Tape

{CPSYS) program may be used to copy:

e a 9-track tare onto a 9-track tare,

e a 7-track tape onto a 9-track tage,

e a 9-track tape onto a 7-track targe,

e a 7-track tape onto a 7-track tage.

The CPSYIS program is executed under con-
trol of the card-resident system. If it is
to be used, it must be contained in punched
cards.

I/0 DEVICE ASSIGNMENTS

The following symbolic device addresses are
used when the CPSYS program is to be
executed.

SYSRDR Required. Refers to the card
reading device on which the Job
Control program (if regquired),
jok control statements {if any),

and the CPSYS program are read.

SYSIPT Required. Refers to the tape
drive on which the system tape
that is to be copied onto another

tape is mounted.

SYSOPT Required. Refers to the tape
drive on which the tape is
mounted that is to become a copy

of the system tape on SYSIPT.

SYSLOG -- Optional. Refers to the printer
on which job control statements
are listed.

CONTROL STATEMENTS

If a Job Control run is reguired (e.g., for
I,0 device assignment), the following jot
control statements must be issued to set up
the system for the execution of the CPSYS
progranm:

// JOB CPSYS
// EXEC

The use of any other jol control state-
ments depends on the job control functions
requested.

Note: The CPTN control statement must not
be included in the job control statements
fecr the CPSYS program.

The CPSYS program does not require pro-
gram control statements.

FREEARATICN OF THE SYSTER

The fcllowing steps must ke taken to
execute the CPSYS program under control of
the card-resident systen.

1. If the card Basic PFonitor program is
not yet in main storage, follow the
procedure described in the section The
Card-Resident Systen.

2. If a Job Control run is required, place
the following cards into the horper of
the device assigned to SYSRDR:

a) phases 00, 01 and 02 of the Job Con-
trol program deck,

b) the cards containing the job control
statements, and

c) phase 03 of the Job Control program
deck.

3. Flace the CESYS program deck into the
hopper of the device assigned to SYSRDR
(immediately behind phase 02 of the Jot
Control program deck). Press the Start
key of the device.

4., Mount the system tape to ke copied on
the tape drive assigned to SYSIPT;
rress the Load-Rewind key and the Start
key of the drive.

5. Mount the reel of tape onto which the
system tape is to ke copied on the tape
drive assigned to SYSOPT, press the
Load-Rewind key and the Start key of
the drive.

6. If the printer is to be used for list-
ing job control statements, press the
Reset key and the Start key of this
device.
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7. Press the Start key on the CPU console.

PROGRAMMED HALTS

A number of programmed halts may occur dur-
ing the loading and execution of the CPSYS
program. The halt codes displayed and the
associated restart procedures are described

in the section Programmed-Halt Lisplays_angd
Restart Procedures.

DESCRIPTION CF COUTEPUT

The output from the CPSYS program is a copy
of the system tape, obtained on the tape
drive assigned to SYSCPT. The system tape
on SYSIPT remains intact.

Creation and Maintenance of System Tapes 55



UPDATING THE MACRO LIBRARY SECTION CF A
SYSTEM TAPE.

If the user wishes to use any macro
instructions other than those provided by
IBM in his source program, he writes his
own macro definitions and includes them in
the macro library of his tape-resident
systenmn.

Macro definitions that are to be
included in the macro litrary can be con-
tained either in punched cards or on mag-
netic tape in card-image format.

Any macro definitions that are contained
in the macro litrary but are no longer
required by the user can be deleted from
the library.

The Macro Maintenance (MMAINT) program
provides for the inclusion of IBM-supplied
and user—-written macro definitions in the
macro library and for the deletion of macro
definitions that are no longer required.
This program must be included in the pro-
gram library of the user's tape-resident
system if the latter is to contain a macro
library. The operating procedures for
adding user-written macro definitions to,
or deleting macro definitions from the
macro library, by means of the MMAINT pro-
gram, are described in the sections that
follow. The procedure for inserting IBM-
supplied macros into a macro library is
detailed in the section Inserting IBM-
Supplied Macros_in_the Macro Library.

I/0 DEVICE ASSIGNMENTS

The following symbolic device addresses are
used in preparing and performing the execu-
tion of the MMAINT program:

SYSRES

- Required. Assigned at IPL time.
Refers to the 9-track tape drive
on which the system tape is
mounted.

SYSRDR -- Required. Refers to the card
reading device on which job con-
trol statements and MMAINT con-—
trol statements are read.

SYSIPT

Required if macro definitions are
to be included in the library.
Refers to the card reading device
or tape drive on which the macro
definitions are read.

SYSOPT Required. Refers to the tape
drive on which the new systen
tape (with the updated macro

library) is created.

SYS000 -- Required. Refers to the tape
drive on which a work tape is
mounted.

SYSLST -- Optional. Refers to the printer
on which the macro definitions
that are to be included in the
library are listed. The printer
is also used to list diagnostic
and information messages.

SYSIOG -- Cptional. Refers to the printer
on which control statements are
listed.

SYSRLR and SYSIPT may be assigned

Note:
the same card reading device.

o
h

CCNTROL STATEMENTS

Job Control Statements

The following jobk control statements are
used to set up the system for the execution
of the MMAINT progranm.

Required.

Required for any sym-—
bolic address whose
device assignment in
core storage is to be
changed.

Required if more than
8K tytes of main
storage are available
and if the configura-
tion has not already
been specified in this
run. {(Allows faster
processing) .
Required.

// JOB MMAINT
// BSSGY

// CONFG

// EXEC

Any other jol control statements need be
issued only if the corresponding functions
are to be requested.

Note: The OPTN control statement must not
be included in the job control statements
for the MMAINT program.

Program Control Statements

The MMAINT program requires the following
control statements:
// ERIOR n Required. Must precede
each set of DELET and/
or CATAL statements
referring to one
priority section.

Required for each macro
definition to be
included in the macro
library.

s/ CATAL

// LELET nmacro Required for deleting

or one macro definition

// DELET ALL (or all macro defini-
tions) contained in a
priority section.
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Required. Must be the
last program control
statement issued.

// END

The operand n in a PRIOR statement can
be 1 through 4. Up to four PRIOR state-
ments may be contained in a set of MMAINT
control statements. If more than one card
containing a PRIOR statement is present,
the cards must be arranged in ascending
order by n.

The DELET and CATAL control statements
(and the associated input) for each priori-
ty section must be in alphabetical order by
the operation codes of the macro instruc-
tions to which they refer. This is illus-
trated in the example below.

// PRIOR 1

// DELET BEXIT

// CATAL (refers to DIVID)
// CATAL (refers to MOVEZ)
// DELET MULT

// CATAL (refers to TEST)

If a DELET statement with the operand
ALL is issued for a priority section, the
card containing this statement must be
placed immediately behind the PRIOR card
for that section.

PREPARATION OF THE SYSTEM

The following steps must be taken to pre-
pare the system for the execution of the
MMAINT progranm.

1. If the system run has not yet been
initiated, follow the procedure
described in the section The_Tape-
Resident Systenm.

2. Place into the hopper of the device
assigned to SYSRDR:
a) the cards containing the job control
statements,
b) the cards containing the program
control statements for the MMAINT
progranm.

3. If a card-reading device has been
assigned to SYSIPT, place into the hop-
per of this device the card deck con-
taining the macro definitions to be
included in the library (each macro
definition is headed by a MACRC state-
ment and terminated by a MEND
statement) ;

Note: TIf SYSIPT has been assigned the
same card reading device as SYSRDR,
each macro definition to be included in
the library must follow the correspond-
ing CATAL card.

4., If a tape drive has been assigned to
SYSIPT, mount the reel of tape that

contains the macro definitions to te
included in the library, and press the
Load-Rewind key and the Start key of
the tape drive.

5. Mount the reel of tape that is to
accomodate the updated system tape on
the tape drive assigned to SYSOPT, and
press the Load-Rewind key and the Start
key of the drive.

6. Mount a work tape on the drive assigned
to SYS000, and press the Load-Rewind
key and the Start key of the drive.

7. 1If the printer has been assigned to
SYSIST and/or SYSLOG, press the Reset
key and the Start key of the printer.

8. Press the Start keys of any required
I/0 devices that are not yet ready.

9. Press the Start key on the CFU ccnsole.

Figure 14 shows the arrangement of input
to and output from the MMAINT program.

PROGRAMMED HALTS

A number of programmed halts may occur dur-
ing the loading and execution of the MMAINT
progranm.

The halt-code displays and the asso-
ciated restart procedures are descrited in
the section Programmed-Halt Displays_and
Restart Procedures.

MESSAGES

A number of diagnostic messages may be
rrinted on the printer assigned to SYSLST
during the execution of the MMAINT program.

A list of these messages and their meaning
is contained in the SRL pulblication IEM
System/360_ Model 20, Disk_and Tape Program—
ming Systems, Assembler Language, Form
C24-9002.

DESCRIPTION OF OUTPUT

The output from the MMAINT program is the
updated system tape on the tape drive
assigned to SYSOPT. If a printer was
assigned to SYSLST, a listing of the
included macro definitions (in source for-
mat) , together with any required messages,
is produced. :

Note: The updated system tape should ke
file-protected.
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// END l
Note : SYSRDR AND SYSIPT may be assigned //
Macro Definition

the same card reacling device. In that
case, the cards read on SYSIPT must // CATAL TEST
be inserted in the deck read on SYSRDR,
so that each macro definition follows the // DELET COMP 1
associated CATAL card. yd
| ‘/ Macro Definition
( // CATAL BLOCK
(// PRIOR 4
( // DELET MULT
( // DELET DIVID
// PRIOR 3 l
r/ /[
Macro Definition Ma
(// CATAL MOVE Denn?;?m
T
(// DELET ALL on ape

( // PRIOR 2

ya
Job Control Statements

System Tape

SYSROR
System / 360
Work Tape > Modal 20
SYS000
Printed
Output
Updated
System Tape
SYSOPT SYSLOG/ SYSLST
Figure 14. Arrangement of Input and Cutput of the EMAINT Frogram
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UPDATING THE PROGRAM LIBRARY SECTION OF_A
SYSTEM TAPE.

The program library of a tape-resident sys-
tem can be updated; i.e., program phases
can be included in, or deleted from, the
library. Both IBM-supplied and user-
written program phases may be included or
deleted.

The updating is performed Ly an IBN-
supplied service program referred to as the
Core-Image Maintenance (CMAINT) program.

If this program is to be used, it must be
contained in the program litrary of the
user's tape-resident systenm.

A program phase can be either a complete
single-phase program or a phase of a multi-
phase program. A phase may have up to 9
subphases. The program phases to be
included in the library can be:

1. phases of IBM-supplied progranms;

2. phases from the TPS

Report

obtained as output
Program Generator;

3. phases obtained as output from the TPS
Assembler program (if they do not
require linking and/or relocation) ;

4. phases obtained as output from the TPS
Linkage Editor program (if the output
from the Assembler program reguired
linking and/or relocation).

5. phases obtained as output from the TPS
Core-Image Service progran.

The input phases may be contained either
in punched cards or on tape in card-image
format.

The Core-Image Maintenance program can
also be used to replace the tape Basic Mon-
itor program on the system tape, although
this program is not contained in the pro-
gram litrary.

I/0 DEVICE ASSIGNMENTS

The following symbolic device addresses are
used in preparing and performing the execu-
tion of the CMAINT program:

SYSRES —— Required. Assigned at IPL time.
Refers to the 9-track tape drive
on which the system tape is
mounted.

SYSRDR —-- Required.

Refers to the card reading device

on which the cards containing the

control statements are read.

SYSIPT

Regquired if the Basic Monitor is
to be replaced or phases are to
be included in the library.
Refers to the card-reading device
or tape drive on which the Easic
Monitor and/or the phases, ter-
minated by an end-of-file card,
are read.

SYSOPT -- Reguired.

Refers to the tape drive on which
the new system tape (with the
updated program litrary) is
created.

SYs000

Reguired.

Refers to the tape drive on which
a work tape is mounted.

SYSLOG -- Optional.

Refers to the printer on which
control statements are listed.
Note: SYSRLR and SYSIPT may be assigned
the same card reading device.

CCNIBRCL STATEMEENTS

Job_Control Statements

The following job control statements are
used to set up the system for the execution
cf the CMAIRNT progranm:
/7 JOB CMAINT Required.
// ASSGN Reguired for any sym-
bolic address whose
device assignment in
main storage must Le
changed.
// EXEC Required.

Any other jot control statements need be
issued only if the corresponding functions
are reguired.

Note: The OPTN control statement must not
be included in the jol control statements
for the CMAINT program.

Program_Control Statements

The CMAINT program requires the following
ccentrol statements:

Required only if the
tape Basic Monitor pro-
gram is to be replaced.
If it is used, it must
be the first control
statement.

// MONTR

Required for each phase
to ke included in the
program library.

// CATAL
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/7 DELET phase-name Required for each phase
to be deleted from the
program library.

// END Required. Must be the

last program control

statement issued. (If
the tape Basic Monitor
program is to be
replaced, another END
control statement is
required to indicate
the end of that
program.)

The CATAL and DELET control cards (and
the associated input phases) must be
arranged in alphaketical order by the names
of the phases to be included in, or deleted
from, the program library.

Note: TIf the Job Control program is to be
replaced, the phase and the associated
CATAL control card must precede all other
library phases and CATAL or DELET control
cards, respectively. The Job Control phase
must not be deleted by means of a DELET
statement.

PREPARATION OF THE SYSTEN

The following steps must Le taken to pre-
Fare the system for the execution of the
CMAINT program.

1. If the system run has not yet been
initiated, follow the procedure
described in the section The_ Tape-
Resident_System.

2. Place into the hopper of the device
assigned to SYSRDR:
a) the cards containing the job control
statements;
b) the cards containing the program
control statements for the CMAINT
progranm.

3. If a card reading device has been
assigned to SYSIPT, place into the hop-
per of this device the card deck con-
taining the Basic Monitor program (if
it is to be replaced) and/or the pro-
gram phases to be included in the
library (each phase is headed by a
PHASE statement) and the end-of-file
card.

Note: 1If 5YSIPT has been assigned the
same card reading device as SYSRDR, the
Basic Monitor deck (if any) must e
placed between the FECNTR control card
and the first END control card, and
each program phase to ke included in
the library must follow the correspond-

ing CATAL card.

4. If a tape drive has Lteen assigned to
SYSIPT and the reel of tape that con-
tains the input phases is not mounted
from a previous job, mount the reel on
the drive and position SYSIET Ly pres-
sing the Load-Rewind key and the start
key of the drive.

5. PlMount the reel of tage that is to
accommodate the updated tape-resident
system on the tape drive assigned to
SYSOPT, and press the Load-Rewind key
and the Start key of the drive.

6. Mount a work tape on the tape drive
assigned to SYS000, and press the Load-
Rewind key and the Start key of the
drive.

7. If control statements are to be listed,
Fress the Reset key and the Start key
of the printer (SYSLOG).

8. Press the Start keys of any required
I/0 devices that are not yet ready.

9. Press the Start key on the CPFU console.

Figure 15 shows the arrangement of input
tc and output from the CMAINT progranm.

PROGRAMMED HALTS

A number of programmed halts may occur dur-
ing the loading and execution of the CMAINT
program. The halt-code displays and the
associated restart procedures are descrited
in the section Programmed-Halt Displays_and
Restart_Procedures.

DESCRIPTION OF OUTEUT

The output from the CFAINT program is the
updated system tape on the tape drive
assigned to SYSOPT. The o0ld tape-resident
system (on SYSRES) remains intact and can
immediately be used to perform further
jobs.
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Note : SYSRDR and SYSIPT may be assigned the same //*
card reading device. In that case, the cards
read on SYSIPT must be inserted in the deck // DELET NAMED fr
read on SYSRDR as shown. _/PAASE NAMEC

// END |

// CATAL |

y4

/PHASE NAMEB, ...
( // CATAL
r/ // DELET NAMEA
// END
used if the Basic Monitor Progral / —====
s fo be replaced m— ("~ ASSGN and/or CONFG ul
| Statements
tional —]
opriona - ‘/Tape Basic Monitor
( // MONTR Program Input on
y Tape
/Job Control Statements
SYSIPT
SYSRDR \ System Tape
SYSRES
System / 360
Work Tape > Model 20
SYS000

Printed
Output

SYSOPT SYSLOG

Figure 15. Arrangement of Input and Output of the CHAINT Program

Creation and Maintenance of System Tapes

61



DISPLAYING DIRECTORIES

Both the program library and the macro
library of a system tape contain entries
that form a directory to their contents.
These directories, which are referred to as
the core-image directory and the macro
directory, respectively, can be listed on
the printer by means of the IBM-supplied
Directory Service (DSERV) program, thus
affording a survey of the contents of each
library at any time.

If the LSERV program is to be used, it
must be contained in the program library of
the tape-resident systen.

Either one or both of the directories
may be displayed in one Jjob.

I/0 DEVICE ASSIGNMENTS

The following symbolic device addresses are
used in preparing and performing the execu-
tion of the DSERV program:

SYSRES -- Required. Assigned at IPL time.
Refers to the 9-track tape drive
on which the system tape is
mounted.

SYSRDR —-- Required. Refers to the card
reading device on which control
cards are read.

SYSLST -- Required. Refers to the printer
on which the directories are
listed.

SYSLOG -- Opticnal. Refers to the printer

on which control statements are
listed.

CONTROL STATEMENTS

Job Control Statements

The following job control statements are
used to set up the system for the execution
of the DSERV progran.

// JOB DSERV
// BASSGN

Required.
Required for any sym-
bolic address whose
device assignment in
main storage is to be
changed.
// EXEC Required.

Any other job control statements need ke
issued only if the corresponding functions
are to be reguested.

Note: The OPTN control statement aust not
be included in the job control statements
for the CSERV progranm.

Program_Control Statements

The fcllowing control statements are used
to supply information to the DSERV program.

Reguired if the core-
image directory is to
be displayed.

// DSPLY CT

/7 DSPLY MD Required if the macro

directory is to te

displayed.
/s LSELY CD,ND Reguired if toth
or directories are to be
/s DSELY ML,CD displayed.
or
/s DSELY ALL
/7 END Required. Must tke the
last program control
statement.
Note: OCnly one LSFPLY control statement is
used.

PREPARATICN OF THE SYSTEM

The following steps must be taken to pre-
pare the system for the execution of the
DSERV progranm.

1. If the TPS Basic Monitor program is not
yet in main storage, follow the proce-

Resident Systenm.

2. FPlace into the hopper of the device
assigned to SYSRDR:

a) the cards containing the jokt control
statements,

b) the cards containing the progranm
control statements for the DSERV
Frogram.

Fress the Start key of the device.

3. Install forms in the printer; press the
Reset key and the Start key of the
device.

4. Press the Start key on the CPU console.

CESCRIPTION OF OUTPUT

The output from the DSERV program is a list
of the entries contained in the directory
(or directories) specified in the DSPLY
ccntrol statement.

62 System/360 Model 20 TPS Operating Procedures



USING THE CORE-IMAGE SERVICE PROGRAM

The Core-Image Service program (CSERV)
enables the user to check some or all of
the programs or program phases contained in
the core-image library of his system tape.
It also enables him to extract (i.e., punch
out) some or all of the contents of the
library for such purposes as making correc-
tions or creating back-up.

The program is used to print, in hexade-
cimal notation, one, several or all progranm
phases from the library, and/or to punch
the phases into TXT and END cards. It can
also be used to print and/or punch the
Tape-Resident Basic Monitor program, which
is not contained in the program library.

Output from the CSERV program may be
used as input to the Core-Image Maintenance
program or to the Load System Tape progran.

The CSERV program must be contained in
the core-image library of the user's tape-
resident system if it is to be used.

I/0 DEVICE ASSIGNMENTS

The following symlolic device addresses are
used in preparing and performing the execu-
tion of the CSERV program:

SYSRES -- Reguired. Assigned at IPL time.
Refers to the tape drive on which
the system tape is mounted.
SYSRDR —-- Reguired. Refers to the card
reading device on which job con-
trol statements and CSERV control
statements are read.

SYS000 -- Required. Refers to the tape
drive on which a work tape is
mounted.

SYSOPT -- Required if program phases are to
be punched into cards. Refers to
the card punching device cn which
the output is to be produced.

Required if program phases are to
be printed. Refers to the print-
er on which the printed output is
to be produced.

SYSLOG -- Optional. Refers to the printer
on which control statements, mes-
sages, and information on the
extracted phases may be printed.

CONTROL STATEMENTS

Job Control Statements

The following job control statements are
used to set up the system for the execution
of the CSERV program.

// JOB CSERV  Reguired.

/7 LCATE Required if the execution
of the CSERV program is
the first job in a systerm
run.

Required for any symbelic
address whose device
assignment in main
storage is to be changed.

// BSSGX

/7 EXEC Reguired.

Any other job control statements (such
as FILES or LCG statements) need ke issued
only if the corresponding functions are
required.

The job control statements are read on
the device assigned to SYSRDR.

Program Control Statements

The following program control statements
are used to supply information tc the CSERV
program.

Required if the pro-
gram phase whose
name appears in the
operand field is to
be printed.

// LSPLY phase—-name

/7 LDSPLY ALL Required if all pro-
gram phases con-
tained in the core-
image litktrary are to
be printed.

// DSPLY Regquired if all pro-
gram phases whose
names begin with a
character comktina-
tion identical to
that preceding the
period in the
operand field are to
ke printed.

nnnnnn.ALL

// LSPLY
and
// MONTR

Regquired if the tape
Rasic Monitor pro-
gram is to be
printed.

/s EUNCH phase-name Required if the pro-
gram phase whose
name appears in the
operand field is to
ke punched.
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// PUNCH ALL Required if all pro-
gram phases con-
tained in the core-
image library are to
ke punched.

// EUKCH nnnnnn.ALL Required if all pro-
gram phases whose
names tkegin with a
character combina-
tion identical to
that preceding the
period in the
operand field are to
e printed.

// PUNCH , Reguired if the tafe
Basic Monitor pro-
gram is to be

punched.
and
// MONTR
// END Reguired. Must be

the last progranm
control statement.

As many DSPLY and PUNCH statements as
desired may be submitted to the CSERV pro-
gram in any order.

The program control statements for the
CSERV program are read on the device
assigned to SYSRILR.

PREPARATION CF THE SYSTEM

The operator must take the following steps
to prepare the system for the execution of
the CSERV progranm.

1. If the system run has not yet been
initiated, follow the procedure

Resident_Systen.

2. Place into the hopper of SYSRDR:

e the cards containing the job control
statements

e the cards containing the program
control statements.

3. Press the Start key of the device
assigned to SYSRDR.

4, If the printer is to Lke used as SYSLST
and sor SYSLOG, prepare and start this
device.

5. If a card punching device has been
assigned to SYSOPT, place Llank cards
in the hopper of the device and press
the Start key.

6. Mount a work tape on the drive assigned
to SYS000. Press the Load-Rewind key
and the Start key of this drive.

7. Press the start key on the CEU console
(or the Load key if the execution of
the CSERV program is the first jck in
the system run).

PROGRAMMEL HALTS

A number of programmed halts may occur dur-
ing the loading and execution of the TPS
Core Image Service program. The halt-code
disjlays and the associated restart proce-
dures are described in the section Pro-
grammed Halt_ Displays_and Restart
Procedures.

MESSAGES
A number of messages may te printed during
execution of the CSERV program. They are

rrinted on either SYSLICG or SYSLST (depend-
ing on the kind of message).

CESCRIPTION OF OUTPUT

The output from the CSERV program consists
of:

e printed output, and/or
» output in cards.

Frinted Cutput

Each phase for which printing has Lteen
requested by a DSPLY card is listed on the
rrinter. The listing includes:

e information from the header record
for the phase (and any subphases),
and

» a hexadecimal print-out of the ghase
(and any sutphases).

utput in_ Cards

If a card-punching device has Leen assigned
to SYSCPT, the output requested by means of
FUNCH statements comprises the fcllowing
cardéds.

a) For the Basic Monitor program:

// MONTR
ESC card
TXT cards
END card
s// ENLC

// LCAIC
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b)

c)

For Library phases:

// CATAL (used by the Core-Image Main-
tenance progran)

PHASE card

TXT cards

END card

TXT cards (for any sub-phase)

END card

At the end of the output file:

// END

A1l output cards except those for the
Basic Monitor contain identifying informa-
tion in columns 73 to 79. The identifica-
tion consists of the first character and
the last two characters of the phase name
(or, if the name has less than three char-
acters, the name and tlank/s), the sub-
phase number (0 to 9), and a serial numter.

The cards for the Basic Monitor have the
letters MNTR in columns 73 to 76, and a
serial number in columns 77 - 79.
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USING THE_MACRO SERVICE PROGRAM

The Macro Service fprogram (MSERV) enables
the user to check individual macro defini-
tions or the complete contents of the macro
library on his system tape. It also
enables him to punch out some or all of the
contents of the library for such purposes
as making corrections or creating backup.

The program is used to print one, sever-
al, or all of the macro definitions fronm
the library, the listing being in the same
form (i.e. one card per line) as the ori-
ginal cards, and/or to punch the macro
definitions into cards.

Output from the MSERV program may he
used as input to the Macro Maintenance
program.

I/0 DEVICE ASSIGNMENTS

The following symbolic device addresses are
used in preparing and performing the execu-
tion of the MSERV jprogram:

SYSRES -- Reguired. Assigned at IPL time.
Refers to the tape drive on which
the system tape is mounted.

SYSRDR —-- Reguired. Refers to the card
reading device on which job con-
trol statements and MSERV control
statements are read.

SYS000 -- Reguired. Refers to the tape
drive on which a work tape is
mounted.

SYSOPT -- Required if macro definitions are

to be punched into cards. Refers
to the card punching device on
which the output is to be
produced.

SYSLST -- Required if macro definitions are
to be printed. Refers to the
printer on which the printed ocut-
put is to be produced.

SYSLOG -- Optional. Refers to the printer
on which control statements, mes-
sages, and information on the
extracted macro definitions may
be printed.

CONTROL STATEMENTS

Job Control Statements

The following joL contrcl statements are
used to set up the system for execution of
the MS5ERV progranm.

/s JCE BSERV Reguired.

Reguired if the execution
of the MSERV program 1is
the first job in a system
run.

/7 TATE

Reguired for any symbolic
address whose device
assignment in main
storage is to ke changed.

// ASSGN

/7 EXEC Rejuired.

Any other jok control statements (such
as FILES or LOG statements) need be issued
cnly if the correspondiny functions are
required.

The job control statements are read on
the device assigned to SYSELE.

Program_Control Statements

The following program control statements
are used to supply information to the NSERV
[rogranm.

macro-
name

Reguired if the macro
definition whose name
appears in the operand
field is to be printed.

/7 DSELY

/7 L[SPLY ALL Rejuired if all macro
definitions in the macro

library are to be

printed.
/s PUNCH macro- Required if the macro
name definition whose name

appears in the operand
field is to be punched.

Rejuired if all macro
definitions in the macro
library are to be

/7 PUNCH ALL

punched.
/s LSECH macro- Reguired if the macro
name definition whose name

appears in the operand
field is to be both
printed and punched.

Rejuired if all macro
definitions in the macro
library are to Le fkoth
printed and punched.

ss7 DSECH BAIL

/s END Required. PMust ke the
last program control

statement.

As many DSPLY, PUNCH and/or LSPCH state-
ments as desired may be submitted to the
MSERV program, in any order.
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The program control statements for the
MSERV program are read on the device
assigned to SYSRLR.

PREPARATION OF THE SYSTEN

The operator must take the following steps
to prepare the system for the execution of
the MSERV program.

1. If the system run has not already been
initiated, follow the procedure
described in the section The Tarpe-
Resident System.

2., Place into the hopper of SYSRDR:

» the cards containing the job control
statements

o the cards containing the program con-
trol statements.

3. Press the Start key of the device
assigned to SYSRDR.

4, If the printer is to be used as SYSLST
and/or SYSLOG, prepare and start this
device.

5. If a card punching device has been
assigned to SYSOPTI, place blank cards
in the hopper of the device and press
the Start key.

6. Mount a work tape on the drive assigned
to SYS000. Press the Load-Rewind key
and the Start key of this drive.

7. Press the Start key on the CPU console
(or the Load key if execution of the
MSERV program is the first job in the
system run).

PROGRAMMED HALTS

A number of programmed halts may occur dur-
ing the loading and execution of the MSERV
program. The halt-code displays and the
associated restart procedures are described
in the section Programmed Halt Displays and
Restart Procedures.

MESSAGES

A number of messages may be printed during
execution of the MSERV program. These mes-
sages are printed on either SYSLOG or SYS-
LST (depending on the kind of message).

DESCRIPTION OF CUTPUT

The output from the MSERV program consists
of:

e printed output, and/or

» output in cards.

The output generated by the DSPLY state-
ment is the same as that generated Ly the
PUNCH statement except for the fact that
DSPLY is used to produce a print file and
PUNCH a card file. The output of DSPCH is
both a card file and a print file.

As the Macro Maintenance (MMAINT) pro-
gram converts the format of the model and
ccnditional-assembly statements of a macro
definition into an internal format for the
TPS Assembler at the time they are put onto
the system tape, it is not possitle to
reproduce exactly the same format as that
of the original cards. The comments for
MMAINT and the original card numbers are
lcst, and MSERV has to create new card num-
bers. However, the original symbolic para-
meters and the sequence symbols will te the
same, As a result, it is possible to
insert new model and conditional-assembly
statements into the card deck produced as
outrut from KSERV and to put the revised
macro definition back into the library by
means of MKMAINT.

The output of MSERV consists of:

CATAL
MACRO

Erototype statement

model and conditional-assembly
statements

MEND

At the end of the output file there
will ke a // END card.

The cards will have an identification
and a sequence number as follows:

75 macro identification con-
sisting of the first char-
acter and the last two
characters of the macro
name.

Columns 73 -

Columns 76 - 79 sequence number.

The first macro definition of each
rriority section to be punched will ke pre-
ceded by a PRIOR control statement refer-
ring to that priority section.
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BUILDING ADDITIONAL SYSTEM_TAPES FRCHM
IBM-SUPPLIED AND USER-WRITTEN PROGRAMS

In addition to the initial system tape,
which is built from IBM-supplied programs
exclusively, the user may build other sys-
tem tapes that are tailored to his reguire-
ments. He builds these additional systenms
from his own object programs and from IBM-
supplied programs. Additional system tapes
are built by means of the Load System Tage
program, which must be contained in punched
cards and executed under control of the
card-resident system., Each system tape,
regardless of whether it is built from IBMN-
supplied programs only or from a combina-
tion of IBM-supplied and user-written pro-
grams, must include the tape Basic Monitor
program and a program library containing
the tape Job Control progranm.

The programs or program phases to be
included in a tape-resident system (i.e.,
the input to the Load System program) can
be either contained in punched cards or
stored on magnetic tape in card-image for-
mat. Program decks of IBM-supplied pro-
grams that are to be included in the systenm
are obtained from the tape supplied by IBM
by means of the Distribution-Package Re-
trieval program. The user's object pro-
grams are obtained as punched output from
one of the following:

1. The TPS Report Program Generator.

2. The TPS Assembier program (if object
programs do not require linking and/or
relocation).

3. The TPS Linkage Editor program (if
linking and/or relocation of assembled
object programs was required) .

4. The TPS Core-Image Service program.

The tape Basic Monitor program must be
the first program on every system tape.

The programs or program phases to be
included in the program library of a system
tape must be arranged as follows:

1. Job Control progran.
2. Other IBM-supplied and user-written

programs in alphabetical order by pro-
gram (phase) names.

CONTROL STATEMENTS

Job Control Statements

If a Job Control run is required, the fol-
lowing job control statements must be
issued to the card Job Control program to

set up the system for the loading and
axecution of the Load System Tape program:

// JOB LDSYS
// EXEC

The use of any other job control cards
depends on the Job Control functions
required (e.g., the listing of control
statements or I/C device assignments).
Note: The CPTN control statement must not
be included in the job control statenments
for the ILCSYS progran.

Program_ Control Statements

The following control statements are
required to supply information to the Load
System Tape program:

// MCNIR
/s END
/s LCADC
/7 END

The cards containing these control
statements are normally supplied by the
trogrammer., The operator must ensure that
they are present and that they are located
in the proper place. If the input to the
Load System Tape program is on tape, the
LCADC contrcl statement and the second ENL
control statement must also be stored on
the input tape, in card-image format (see
Figure 14).

I/0 DEVICE ASSIGNMENTS

The following symbolic I/0 device addresses
are used in preparing and performing the
execution of the LDSYS program:

SYSRDR -- Required. Refers to the card
reading device for reading:

1. the Job Control program (if
required),

2. job control statements (if
any) ,

3. the Load System Tape program,
4. the MONTR control statement,

5. any ASSGN and/or CONFG control
statements used to insert or
change standard assignments
and/or change the storage capa-
city specification in the tage
Basic Monitor program, and
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6. an END control statement.
SYSIPT -- Required. Refers to the card

reading device or tape drive used

for reading:

1. the tare Basic Monitor progran,

2. the LOADC control statement,

3. the input programs and/c¢r pro-
gram phases, and

4., an END control statement.

SYSOPT -- Reguired. Refers to the tape
drive on which the reel to accom-
modate the tape-resident systenm
is mounted.

SYS000 -- Required. Refers to the tape
drive on which a work tape is
mounted.

Note: SYSRDR and SYSIPT may be assigned

the same card reading device.

PREPARATION OF THE SYSTEM

The following steps must be taken by the
operator to execute the Load System Tape
program under control of the card-resident
systenm.

1. If the system run has not yet been
initiated, follow the procedure

Resident Systen.

2. If a Job Control run is required, place
the Job Control program deck and the
job control cards (between phase 02 and
phase 03 of the Job Control progranm
deck) into the hopper of the device
assigned to SYSRDR.

3. Place the Load System Tape progranm
deck, followed by the MONTR control
card, into the hopper of the device
assigned to SYSRDR (behind the EXEC
control card).

4., If SYSIPT has Leen assigned the same
card reading device as SYSRDR,

. rlace the tape Basic Monitor deck
into the hopper of the device,
behind the MNONTR control card;

] place any ASSGN ands/or CONFG cards
behind the tape Basic Monitor deck;

. place an END control card behind
the last card in the hopper (ASSGN
or CONFG card or, if no such cards

are used, last card of the tape
Basic Monitor deck);

-. place the input phases, preceded by
the LCAIC control card and followed
by another END control card, into
the hopper of the device, behind
the first END card.

If SYSIPT has been assigned a card
reading device other than that assigned

tc SYSRDR,

. place into the hopper of SYSRDR,
behind the FCNTE control card, any
ASSGN and/or CONFG cards used for
modifying the tape Fasic Monitor

program, followed by an END control

card;

. place into the hopper of SYSIPT, in
the order indicated, the tape Basic
Monitor deck, the LCALC control
card, the input phases, and an END
control card.

If SYSIPT has been assigned a tape

drive,

. place into the hopper of SYSRDR,
behind the MKCNTR control card, any
ASSGN and/or CONFG cards used for
modifying the tape Basic Monitor

program, followed by an END card;

. mount on the tape drive assigned to
SYSIET the tape reel on which the
tape Basic Monitor program, the
LCADC control statement, the input
phases, and the END control state-
ment are stored in card-image for-
mat; press the Load-Rewind key and
the Start key of the drive.

5. Mount on the tape drive assigned to
SYSOPT the reel of tape which is to
accommodate the tape-resident systenm;
press the Load-Rewind key and the Start
key of the drive.

6. Mount a work tape on the tape drive
assigned to SYS000; press the Load-
Rewind key and the Start key of the
drive.

7. Press the Start keys of all required
I/0 devices that are not yet ready.

8. Press the Start key on the CPU console.

The Job Control program (if used) is now
loaded into main storage, and the job con-
trol statements (if any) are processed to
set up the system for the execution of the
Lecad System Tape program. Then, the Load
System Tape program is loaded into main
storage and executed.
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Figure 16 shows the arrangement of input DESCRIPTICN CF CUTEUT
for the building of a tape-resident systemn.
The output of the Load System Tape progran
is an operatle tape-resident system on the
ERROR HALTS tape mounted on the drive assigned to
SYSCPI.
A number of programmed halts may occur dur-
ing the loading and execution of the Load
System Tape program. The halt codes dis-
played and the appropriate restart proce-
dures are described in the section
Programmed-Halt Displays and Restart
Procedures.

cte: The system tape should be
Frotected.

X
f

ile

o e - —— - —

¢” ASSGN and/or CONFG

{ Statements

:
i
r // MONTR |
5

- --

e e e —— — —
LDSYS Progrom
ya
Card Job Control-Program
Phase 03
£ 4 ( // LOADC
rJob Control Statements /7
/ yda
Card Job Control Program 7 Tape Basic Monitor Input
Phases 00, 01, 02 e — — Program pu
on Tape
used if Job Control
| functions are required
SYSRDR SYSIPT

Note: SYSRDR and SYSIPT may be assigned the some card reading device. In that case, the cords read on SYSIPT must be placed
in the deck read on SYSRDR as indicated by the broken lines.

@®rigure 16. Arrangement of Input for the Execution of the LDSYIS Program
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In addition to the Basic Assembler sanmple
program, which is described in the SRL puk-
lication IBM System/360 HModel 2C, Card Pro-—

gramming Support, Basic_ Assembler_{Tape
Versions) Operating Procedures, Form C24-
9011, six sample programs for the Tape Pro-
gramming System are provided in card-image
format on the tape supplied by IBM. The
sample decks are obtained by means of the
Distribution-Package Retrieval Progranm.

In the following descriptions, in cases
where a sample program consists of several
parts, it is assumed that the sample pro-
gram is executed in one continuous run.

SAMPLE_PROGRAM_1

The first sample program is designed to
demonstrate:

* the use of the Assembler progranm,
the use of the macro likrary,

e the execution of object programs under
control of the card-resident systen,

* the execution of object programs stored
on tape in card-image format under con-
trol of the tape-resident system
(execute-loader function),

e the use of the Core-Image Maintenance
progranm,

e the execution of object programs con-
tained in the program litrary of the
tape-resident system.

DESCRIPTION OF THE SAMPLE DECK

The sample-program cards are identified by
the letter O in column 73.

The deck consists of nine card groups,
which are identified by different digits in
card columns 74-75 (see list Lelow).

SAMELE PROGRAMS

Card column 76 contains a 2 (identifi-
cation for TPS).

Card columns 77-79 contain consecutive
card numbers, which begin with 001 for each
card group. Sample deck 1 consists of the
following card groups:

Columns
74__75 Description
9 0 Job control cards for execution of

the Assemlkler program with output
in punched cards.

Source program in Assembler
language.

Job control cards for execution of
the assembled sample program (in
cards) under control of the card-
resident system.

Job control cards for execution of
the Assemkler program with output
on tagpe.

Job control cards for execution of
the assembled sample program (on
tape in card-image format) under
control of the tape-resident
system.

Jcb control cards and program con-
trol cards for execution of the
CMAINT progranm.

Job control cards for execution of
the assembled sample program (con-
tained in the program library)
under control of the tape-resident
systen.

Job control cards for execution of
the Initialize~-Tape progranm.
Program control cards for the
Initialize-Tape progranm.

Figures 17 through 24 show the card
gyroups of Sample Program 1.
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OPERATING PROCELURES

The sample deck supplied by IBM is designed
for Model 20 systems with a storage capaci-

ty of 8192 bytes and the following I/O

devices:

an

an
an

an
3,

numbers 80,

IBM 2501 Card Reader,

IBM 2560 MFCHN,

IBM 1403 Printer,

81, 82, 83).

IEM 2415 Magnetic Tape Unit, Model 2,
5, or 6 {(9-track drives with unit

If the user's Model 20 system has a dif-
ferent I/0 configuration or different tape
unit numbers, the ASSGN cards in the sets
of job control cards and/or the REP cards

supplied with the control progranms

(card

Basic Monitor and tape IPL, respectively)
must be changed accordingly.

Assembly with cutput in_ Cards

The following steps must ke taken to
assemble the source program and obtain the
executable object program in punched cards-

1.

group 090).

Mcunt the system tape

(containing the
TPS Assembler program and the macro
library with the Basic Monitor and IOCS
macro definitions) on the tape drive
assigned to SYSRES

(see ASSGN card in

and the Start key of the device.

Press

Press the Load-Rewind key

Mount work tapes on the tape drives
assigned to SYS000 and SYS001
ASSGN cards in group 090).

(see

the

Load-Rewind keys and Start keys of the
drives.

Remove the ASSGN cards for SYSRES and

SYSRDR from card group €90 and place
them in the IPL deck, in front of the

REP cards (if used)

card.

and the end-of-file

Place this card deck into the

Sample Progranms
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hopper of the loading unit (2501 in the
example) .

4. Place card group 09C (job control
cards) into the hopper of SYSRDR (2501
in the example).

5. Place card group 091 (sample source
program) into the hopper of SYSIPT
(2501 in the example). Press the Start
key of the device.

6. Place blank cards into the hopper of
SYSOPT (2560 secondary feed in the
example) and press the Start key of the
device.

7. 1Install forms in the printer (1403 in
the example) and press the Reset key
and the Start key of the device.

8. Set the Register-Data/Address switches
on the CPU console to an even core
storage address between hexadecimal
009C and the end-of-storage address
minus hexadecimal 0052.

9. Set the Mode switch on the CPU console
to PROCESS.

10. Press the Load key on the CPU console.

A sample of the Assemller listing
obtained on the printer is shown in Figure
25.

The object program, contained in punched
cards, is obtained on SYSOPT. The systenm
then halts and code 01D0 is displayed.

Execution Under Control of the
Card—-Resident _System

The execution of the sample progranm
requires a tape on the drive assigned to
SYS001 (see ASSGN card in group 092). This
tape must contain a volume label with the
volume serial number C€C0001.

The following steps must be taken to
write this label on tape by means of the
Initialize-Tape Utility program.

1. The system tape (containing the
Initialize-Tape Utility progranm)
remains on the tape drive assigned to
SYSRES from the previous run.

2. The tape on the drive assigned to SYS-
000 (see ASSGN card in group 097) is
already positioned at the load point
from the previous run.

3. Place the tape IPL deck (containing
ASSGN cards for SYSRES and SYSRDR from
the previous run) into the hopper of
the loading unit (2501 in the example).

4. Place group 097 (job control state-
ments) and card group 098 (program con-
trol statements) into the hopper of
SYSEDR (2501 in the example), and press
the Start key of the device.

5. Set the Register-Data/Address switches
on the CPU console to an even main
storage address between hexadecimal
009C and the end-of-storage address
minus hexadecimal 0052.

6. Set the Mode switch on the CEU console
to PROCESS.

7. Press the Load key on the CPU console.

After the volume label has been written
onto tape, the system halts and code 01D0
is displayed.

The following steps must ke taken to
execute the object program obtained as card
output from the Assembler under control of
the card-resident systen.

1. Place the card IPL deck into the hopper
of the loading unit (2501 in the
example) .

2. Prepare the appropriate ASSGN card for
SYSRDR and place it behind the IPL
deck.

3. Place the card Basic Monitor deck into
the hopper of the loading unit.

4. Place the following cards into the hop-
per of SYSRLR:

e phases 00, 01 and 02 of the Jolk Con-
trol program deck,

e card group 092 (job control cards),
and

e phase 03 of the Job Control progranm.

5. Place the sample olject deck into the
hopper of SYSRDR.

6. Press the Start key(s) of the card
reading device(s) used.

7. Fress the Reset key and the Start key
of the printer.

8. The initialized tape is mounted on the
tape drive assigned to SYS001 (see
ASSGN card in group ©92) and positioned
at the load point, from the previous
run.

9. Set the Register-Data/Address switches
on the CEU console to an even main
storage address between hexadecimal
003C and the end-of-storage address
ninus hexadecimal 0052.
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10. Set the Mode switch on the CPU console
to PROCESS.

11. Press the Load key on the CPU console.

A list of job control statements is
obtained on the printer.

The sample program creates 100 data
records and writes them onto the tape. It
then reads the records from the tape and
lists them on the printer.

When the execution is completed, the
system halts and the code 0B20 is
displayed.

If the next job is to be executed, the
initialized tape, which is mounted on the
drive assigned to SYS001, must ke unloaded
and kept for later use.

Assembly with Output on_Tape and Execution
by Means of Execute-Loader Function

The following steps must be taken to
assemble the sample source program with
output on tape and to execute the progranm
from this tape (two stacked jobs).

1. The system tape (containing the TPS
Assembler program and the macro library
with Basic Monitor and IOCS macro
definitions) remains on the tape drive
assigned to SYSRES from the previous
run.

2. DMount an appropriate output tape on the
drive assigned to SYSOPT (see ASSGN
card in group 093). Press the Load-
Rewind key and the Start key of the
drive.

3. Mount work tapes on the drives assigned
to SYS000 and SYS001 (see ASSGN cards
in group 093.) Press the Load-Rewind
keys and the Start keys of the drives.

4. Place the tape IPL deck (containing
ASSGN cards for SYSRES and SYSRDR from
the previous runs) into the hopper of
the loading unit (2501 in the example).

5. Place card group 093 (job control cards
for assembly) into the hopper of SYSRLR
(2501 in the example).

6. Place card group 091 (sample source
program) into the hopper of SYSIPT
(2501 in the example).

7. Place card group 094 (job ccntrol cards
for execution) into the hopper of
SYSRDR.

8. Press the Start key(s) of the card
reading device(s) used.

9. Press the Reset key and the Start key
of the printer.

1C. Set the Register-lLata/Address switches
on the CPU console to an even main
storage address between hexadecimal
009C and the end-of-storage address
minus hexadecimal 0052.

11. Set the EKode switch on the CPU console
to PROCESS.

12. Press the Load key on the CPU console.

The Assemlkler listing (Figure 25) is
ckbtained on the printer. The object pro-
gram is written onto the tape mounted on
SYSOPT.

When the assembly has been completed,
the Job Control program is called. The Job
Centrol program reads the jol control
statements for execution and loads the
object program into storage from the tape.

Execution begins with label checking on
S5Ys001, and since the Assembler work tape
is still mounted on this drive, a system
halt occurs and the code OEOA is displayed.

To resume operation, take the following
steps:

1. Remove the tape reel from SYS001.

2. lMount the initialized tape with volume
serial number 000001 on the tape drive,
and press the Load-Rewind key and the
Start key of the drive.

3. Enter FF into location O0OCE.
4, Press the Start key on the CPU console.

Label checking is now performed on the
tape, and the sample program is executed.
The list of records is produced on the
printer. The system halts and code 01D0O is
displayed.

If the next job is to ke executed imme-
diately, the initialized tape (on the drive
assigned to SYS001) must be unloaded and
kept for later use.

Assembly with Output on Tape, Core-—-Image
Maintenance, and Execution from the Program
Library

The following steps must be taken to
assemble the sample source program with
output on tape, include the object progranm
in the program library, load the progranm
from the library and execute it.

1. The system tape (containing the TPS

Assembler program, the CMAINT program,
and the macro definitions) remains on
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the tape drive assigned to SYSRES fron
the previous run,

2. Mount an output tape (for the assembly)
on the tape drive assigned to SYSOPT
(see ASSGN card group 093). Press the
Load-Rewind key and the Start key of
the drive.

3. Mount work tapes on the drives assigned
to 5YS000 and SYS001 (see ASSGN cards
in group 093). Press the Load-Rewind
keys and the 5tart keys of the drives.

4, Place the tape IPL deck (containing
ASSGN cards for SYSRES and SYSRLR from
previous runs) into the hopper of the
loading unit (2501 in the example).

5. Place card group 093 (job control cards
for assembly) into the hopper of SYSRDR
(2501 in the example).

6. Place card group 091 (sample source
program) into the hopper of SYSIPT
(2501 in the example).

7. Place card group 095 (control cards for
CMAINT) into the hopper of SYSRDR.

8. Press the Start key(s) of the card
device (s) used.

9. Press the Reset key and the Start key
of the printer.

10. Set the Register-Data/Address switches
on the CPU console to an even main
storage address between hexadecimal
009C and the end-of-storage address
minus hexadecimal 0052.

11. Set the Mode switch on the CPU console
to PROCESS.

12, Press the Load key on the CPU console.

The Assembler program is executed first.
A listing (Figure 25) is obtained on the
printer, and the object program is produced
on the tape drive assigned to SYSOPT in
card group 093. The Job Control program is
called into storage. It reads the job con-
trol cards for CMAINT and loads the CMAINT
program. The CMAINT program is executed,
and the updated system tape (containing the
sample object program) is produced on the
drive assigned to SYSOPT in card group 095.
The system halts and code 01D0 is
displayed.

To prepare the execution of the sample
program contained in the program library of
the new systemr tape, perform the following
steps:

1. Remove the updated system tape fron
SYSOPT (see ASSGN card in group 095)
and remove the file-protecticn ring.
(The read-write head must be raised in
order to change the status of the file-
protection) . Re-mount the reel on the
drive, press the ILoad-Rewind key and
the Start key of the drive.

2. Remove the tape reel from SYS001 (see
ASSGN card in group 096) and mount the
initialized tape with volume serial
number 000001 on the drive. Press the
Load-Rewind key and the Start key of
the device.

3. Remove the ASSGN cards for SYSRES and
SYSRDR from card group €96 and place
them in the IPL deck, in front of the
REP cards (if used) and the end-of-file
card. Place this deck into the hogpper
of the loading unit (2501 in the
example) .

4, Place card group 096 (control cards for
execution) into the hopper of SYSRLR
(2501 in the example).

5. Press the Start key of the card reading
device.

6. Set the Register-Lata/Address switches
on the CPU console to an even main
storage address between hexadecimal
009C and the end-of-storage address
minus hexadecimal 0052.

7. Set the Mode switch on the CPU console
to PROCESS.

8. Press the Load key on the CPU console.

The IPL procedure is performed, and the
drive on which the updated system tape is
mounted is assigned to SYSRES. The sample
object program is loaded into storage fronm
the program library and is then executed.
The output is obtained on the printer.

After execution of the sample progranm,
the system halts and code 01D0 is displayed
tc indicate the completion of Sample Pro-
gram 1.
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FOO7
FO72
FO1C F112

E00UO 0000
Flis
Fl18
Fll6
FoB4e

FOlE F1l1A
F118 FOlA
FOEE
onoon

F0OBS
FOO06

F0OC

FOF8
F118
FOl1A
FOF 2
FOI1C
FORL
FO9E
FoBl
FOFA
£0B4
FOF3
FAFB

Figure 25.

ADDL ADDY

085C 0000
0ALD
093R6

0BES
0707
0842
07€C 08E2
0106
088A

0000 0000
08E4
v8E8
08E6
0884

OTEF OREA
08E8 OTEA
088E
0000

0888
0706

000C

08C8
08ES
O7EA
08C2
O7EC
0881
UB6E
n8sl
Q8CA
08d4
08C3
os8Cs

STHT SOURCE STATEMENT

0003 REPRO  TU INCLUULE NEXT CARD INTU USBJECT OECK FOR CMAINT 408
PHASE SAMPLEsA,2000

o004 START 2000 FIRST LOC. USED BY PROLH. IS <000

0005 # SAMPLE PKUGRAM WHICH CREATES RECORDS CUNTAINING CONSECUTIVE NUMBERS

0006 * FROM 1 TO 100. RECNROS AKE WRITTEN ONTU TAPE.

0007 * THT TAPt 1S REAU AND PRINTED

D009 * THE PRUGRAM USES 3 OATA FILES

0009 * 1. FILE TAPEOUT, A TAPE OUTPUT FILE

0010 & 2, FILE TAPEINs, A TAPE [INPUT FiLE

001l & 3, FILE PRINTER, A PRINTEHR FILE

OulZ * THESE FILES ARE DEFINFD IN THE FOLLOWING

0013 *

0014 *

0015 # TAPEJUT IS A BLOCKED TAPE OUTPUT FILE. RECUKUSIZE IS 80. BLUCKSIZE S

0016 & 400, THE kEEL FUR THE FILE IS MUUNTED UN SYSOOL.

0017 *

0018 TAPEOUT DIFMT BLKSIZE=800yDEVADDK=SYSOULFILABL=STDs IOAREAL=AREA,

0019 RECFOKM=F IXBLKy TYPEFLE=UUTPUT yWURKA=YES RECSIZE=80

0020% DTFMM

00214#

12730767  PAGE

0022%¢ MUD 20 TPS [UCS VERSION 02 MUD-LEVEL 00

0023+

0024%#¢ THIS HACKO PERFORMS THE OIAGN.
OH

0025+
0026%
002 78TAPEOUT
0028%
0029%1CCAONL
0030+
0031
0032%
0033%
0034%
0035#
00364
0037##% DEF INE
0038+1CZWO0L
0035*
0040%
0041#ICNT001
004241CCWO0Y
0043%

0046%16CTO0L
0047

004 8¢

0049%
0050%1IN]
0051%

052%
0053*TAPEQUTP
0054*

0055%
0056%
00574
UUSBATAPEUUT
0059%

0060%* THIS MACRO HANDLES TAPE QUTPUT FILESoFIX LENGTH BLOCKEDs 11/09WORKA

006 1*1ENTLOL
0062¢
0063#
0C64*
0065%
0066#%
006 7+14VE0C]
0068%1MOV00]L
0069*
0070%
0071#
0072*1BFT021
0073*

0074*IREAQOL
0075%

Q0764

0077

0078%
0079#15WJ001
0080%IRETO0L
0081*1A0K001
0082%1£0V001
0083#
0084*TAPEQUTF
0085%

LETL
0087+#TAPEQUTC
008A*
0089'TADEOUYT
0090
0091‘

0092#

0093#

0094%

0095%

0006%

0097»
0098#IRESO0L
0099+115W001
0100#1RTNOOL
0101*1CSE0O1L
0102+

0103*

0104+
0105#TAPEOUTO
0106#*

0107+

0108
0109¢1SVEOOL
0110#1€02001
0111#18LKOOL
0112+[RECOOL
0113#1£08001

*15
Y(TAPEOUT) )
X%0707* REW UPTION CUMMAND BYTES (REWIND)
HY0! CCB INT. LINK
810000000001000000° CCB CUMMYNICATION INFO
Y(14) CCB LOGICAL UNIT OISPLACEMENT
Y(ICZW001) AUDRESS OF SET MODE CCW
B40UU10000¢ FILE STATUS
8¢10000000" FILE CHARACT,

Y(0) NOT USED
¥{0) LUG UNIT DISP. FUR ALTTAPE

SET MODE CCwWeCOMMAND BYTE IS INSERTED AT 0BJ. TIME FROM PUB

oc

ST
DYHND

LH
™
74
MvC
™
80
EQU
€Qu
MYC
AH
STH

OC
DC

XL1®3°* COMMAND BYTE *NOP®

XL1%80' FLAG BYTE ( CHAIN BIT ON)

H®256° CONSTANT,REPLACING UNUSED ADOR OF I[/CAREA
H'800¢ CONSTANT,REPLACING UNUSED LENGLTHCOUNY
XL1'1® COMMAND CUDE *WRITE®

XL1*0® FLAGS

Y(AREA) START ADDRESS OF 1/0 AREA

Y(800) LENGTH COUNT

PL4'0* PACKED BLOCK COUNT

Y(0) NOT USED

CLT*TAPEQUT' FILENAME

Y(O) SPECIFIES FIRST DTFMT 8LOCK

*-10

CL46 ARFA TO SAVE LABEL INFO

OH

X*48F0* LH 154ADDR OF DTF BLOLK

Y(TAPEOUT) ENTRY FOR PUT

1MGUV001(2),0(14) INSERT ADDR OF WURKAREA
1441C02001 CALCULATE AND

145 [KETO01¢2 SAVE RETURN ADDR

ANO CREATES THE DTFBLK FOR ALL TPFILES

TPS AS V/H 270

u9l2v03
0912004
U¥i2005
uyl2o06
u9l2007
6912008
0912009
0912u1v
u912011
0912012
0912013
0912014
a9lauls
0912010
asiaun?
0912uv18

Xu912019

0912020
OTFNTO00G3
OTFhMLOL
OTFMROVZ
DTFMMOO03
OTFMTO05
OTFMY389
OTFMT390
DTFHT39L
OTFM13906
OTFMT40V
OTFRT402
DTFMT412
DTFMT4l3
DTIFMT4l6
OTFMT424
DTFMT428
OTFMT441
DIFMT442
DTFMT443
DTFNT444
OTFMT450
DTFMT452
DYFMT463
DTFMT4064
DYFMT469
DTFMT475
UTFMT477
OTFMT479
OTFMT483
LTFMT485
DTFMT490
OTFMT491
OTFMT492
OTFMT514
OTFMT519
OTFMTS521
DTFMT522
OTFMT525

'aov..,SVSOOI"QSTU.AREAvoquORiAkD'FIXBLK.80.-VES.UU'FU&DYFNISQG

+YESy

149 IRPTO01 GET RECORUPOINTER

1CCBO0L#34X%40% WAIT FOR

*—4 1/0 COMPLETIUN

ICCHOOL +4(2) s IBLKOOL INITIALIZE BLOCKLENGTHCOUNT
ICCBUOL+2,X*01* TEST IF UNIT EXCEPTION

IEQV0OLl YES

*

444 ADDRESS OF WORKAREA

0(80,14)40({0) MOVE RECORD FROM WORKA YO I/OAREA
14¢IRECO0L UPDATE RECOROPOINTER

144 IRPTOOL

14,1€08001 END OF BLOCK TEST

IRETOOL IF NOT RETURN IN-LINE

X%4DE0* ELSE WRITE BLOCK

YUIPIOCS) BAS 14,1PIOCS

Y{ICCBOO1)

IBCTO0L, [PO1001 INCREASE BLOCKCOUNT
ITRPTOOL,ICCWOO[¢2 INITIALIZE RECORUPUINTER
Q+IRESOO0L SWITCH FOR TRUNC RTN.

0 EXIV IN-LINE

YCIENTQO1) DEF[NE RETURN ADOR FOUR EUV CONDITION
144 1ADROO) GET RETURNADDRESS FOR EUV CONDITION
ICCBUOL ¢2,X*FE' CLEAR UNIT EXCEPTIUN BIT

X'48F0' LH 15¢FILENAME +1LOAD BASEREG.
Y(TAPEOUT) ENTRY POINT FOR FEQV

12015) ¢4 X EF* SET EOF/EQV SWITCH EIN DFF BLOCK TU EOV
X'92F0" MVI TISWe¢leX'FO* ENTRY POINT FOR CLOSE
Y(I1SW001+¢1) SET SWITCH TO EXIT TO GEN.CLOSE RTN.
X*°48F0' ENTRY PUINT FOR TRUNC

Y(TAPEOUT) LH 15,FILENANE +LOAD BASEREG.

149 IRTNOOL+2 SAVE RETURN ADDRESS

149y IRPT001 CALCULATE

144 1CCHO0L+2 CURRENT BLOCKLENGTH

11Swu0l 1/0 AREA 1S EMPTY

14, 1ICCWO01+4 INSERT CURRENT BLKLENGTH INTO COUNT
ISWJ001 ¢1,X*FO* SET RETURN SWITCH

IREAQOL WRITE

1SHJON1#1,X°00% RESET SWITCH To NUP

0,1CSE001 EXIT SWITCH FOR FEOV ANU CLOSE ENTRY
IRETOO1 EXIT FOR TRUNC ENTRY

115W001¢190 RESET FEOV/CLOSE EXIT SWITCH

144 IRTNOOL+2 GET RETURN ADDRESS

X'47F0' BC 159 ETACLOSE

Y(ITACLOSE) EXIT FOR FEOV/CLOSE TO GEN.CLOSE RTN.
X*'48F0' ENTRY POINT FOR OPEN

YATAPEOUT) LH 154 FILENAME +LOAD BASEREG.
X*47F0' BRANCH TO

Y(ITAOPEN) GENERAL TAPE OPEN ROUTINE

H

He2¢

HY800*

H'80* RECORDSIZE
Y(AREA+800)

Sample of the Assembler Listing

OTFMT540
DTFNDOOL
DTFNLOO2
DYFNDOU3
OTFNDOO4
DTFNDOO5
DTFNUOO6
DTFNOOOQT
UTFNDOOB
OTFAOOLL
OTFNDOL2
OTFNLO3?
OTFNDQ38
OTFNDO39
OTFNDU40
OTFNDO4L
OTFNDO42
DTFNDO43
DTFNDO45
DTFNUU4T
DTFNOU48
OTFNDO49
OTFNDU50
DTFNDOS
DTFNO052
OTFNDO53
OTFNDOS4
OTFNDOS5S
DTFNDO56
OTFNDOST
DTFNOU58
OTFNDCS9
DTFNDOOO
DTFNDOGL
DYFNDO62
OTFNDOG3
OTFNDOb64
OTFNU065
OTFNDO66
DTFNDO67
DTFNDO6B
OTFNDO69
OTFNOTO
OTFNDOT71
DTFNDOT2
DTFNDOT3
DYFNDOT4
DTFNDUTS
OTFNDOT6
OTFNLOTT
DFFNDOTS
DTFNDO79
OTFNDOBO
LTFNDOBL
DTFNDOBS

00<

002
002
00«
002
vo2
002
002
002
002
(1774

002
Vo2
002
002
002
002
002
002
002
002
002
002

¢o3
003
003
003
003

003
003
003

003
vo3

003
003

004
004
004
00%
004
004
004
004
004
004

004
004

004
004
005
005
005
005

Sample FProgranms
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SAMPLE EROGRAM 2

The second sample program is designed to
demonstrate the use of the TPS Report Pro-
gram Generator.

In this sample program, a commission
report is to be prepared from invoice sum-
mary cards (Figure 26) . The cards are in
sequence by salesman number. The commis-
sion amount is calculated on the invoice
amount. The percentage of commission
depends on the invoice amount:

10% commission for invoice amounts up to
$10,000.

12% commission for invoice amounts above
$10,000.

The commission is calculated for each
card read. The result is printed, together
with other data from the card. The total
comnission amount for each salesman is
accumulated and printed. The total amount
of commission is accumulated and printed at
the end of the report.

DESCRIPTICN CF THE SAMPLE DECK

Sample deck 2 consists of three card
groups, with the following identifications:

Columns

73_74_ 75 Description

Job control cards for compile-
and-execute function and output
of object program in cards.

REG control card and source pro-
gram in RPG language (identified
by the letters SACO in cols.
76-79) .
R 9 1 Data cards

In addition, card groups R90 and R91
contain a 2 in column 76 (identification
for TPS) and consecutive card numbers in
cclumns 77-79, beginning with 001 for each
group.

Figures 27-29 show the card groups of
Sample Program 2.

Net
Invoice] Date |Customer| Gross Discount | Invoice [Sales
No. No. Man
66000 0j0 0000000/00000000]0000000j0000000 0]
IR REEN] L
\IRRERRIL

~s

RS

0000 0000]00000000000000000000000000000000800
(REAN (EER AL CEEEEEEE LR RREE L Ry e o T L L L L L L L LT
(R R R R I RR R R IR R R AR R R R R IR AR AR AR R R R R R R R AR R R AR EREEERRRRRER!
2222022222202222222022222222)2222222022222222|2222)2222222222222222222222222222222222
M333331333333(3333333(33333333(3393333(33333333{3333(3333333333333333333333333333333333
R O N Ny A I I
555550555555/5555555155555555{5555555{55555555[5555[5555555555555555555555555555555556$
66666(666666/6666666/66666666{6666666{66666666/6666{666666666666666666666666666666666¢6
TITTNIT NI RININNNANNAQANNNNIPINANIAIPANINNNNNNNNNNNANNNNNNNNNNNNANNNNN00 07
Bl686808/66060800/800808088/80800680608/660086088/56858060868/866088/686608088086800838088660606885088688668

rasaselrvrnnunuswownpannansafiawnnnubarnnacaiuoal oo n i N UK T ANBEROUBRORO NN RN
9]1999991999999|999999919999999919999999(999999991999919999999999999999999999999999999999

Figure 26.

Input Card for Sales Commission Report
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Im IBM System 360 Assembler Coding Porm i

-~ SAMPLE 2, CARD GROUP R 98 ot Se L : L= LA
weocsamts "~ Joun nunicw
' o [] 10 Opererin 14 18 20 OD;V:M 30 . 15, 4 a5 7_I] n -~ )
/7 A[sisislN] Is]vis] 'ﬂcla',rlzg ple]alele ")
N/ 3 g_l; Isle '|plolo]’ Pl lalcle] | gl~ 9
/v Lo RERN A plrl7
yl7 ‘lgo |, shlc ; oMelrh e LIE| leiRlos] WKigiei2
iriel | elelolola ] 7 v 12, 111916
s 7L, x[*1aloml" |, lele| 1 Alolé[4 Rep2pple
/ ' 13wiel*[,1Pl2] NiclH| [Flol@] | 08I TIEICT| IPIRICG
/ WisisleM sly '[78lsl*], Irl2l - RizIvie| |Fiojel (W T
il ‘ i sNEEANRR RARRARNNN AR
T | rrrit rtrrrrrrrirrT ‘ mrri
Figure 27. Job Control Statements for Compile-and-Execute Function
IBM IBM System/S80 Avsesmbler Coding Porm B
ROCRAM ¢ GRAPHIC mee oF
ROGRAMMER ln"f INSTRUCTIONS e T et
prem p— — STATEMENT — M.
1 L] 10 14 16 20 25 0 35 40 45 0 35 3 [t} 7 7) L)
TR i)
IRRRL | TTTHTTTTT [Tl ITHTT
®Figure 28. Source Statements, Part 1 of 5
m" INTERNATIONAL BUSINESS MACHINES CORPORATION Form X24-3347-3
REPORT PROGRAM GENERATOR FILE DESCRIPTION SPECIFICATIONS Pimted fn 0.8, 4
IBM System 360
Dot o
reog Instruction Punch Page @ l‘:;:?:‘:z” lBEEE.
File Type Mode of Processing
Fie S e s ‘ P et
End of File Record Addvew Type | = Cylinder Oveeflows
equence ’ ile . ; L] ; .
Line Filenome ols Sea — gr‘:or:”z:':on 3 Device ,s):':?:,'" z [::: :in 'E:.-“I;A':" ::"“:"
3 o8 File Format , [overtton tndicarer] ¢ 4l Tope
e olnl |o]s| block Record | =la Key Field | § 3 Rewind
£ ~lafwla|l]| tength Length |, | Starting | K} < \;
3 4 sjet?2 8 9 101123 aits]ieliziial10j20 21 22 23(24 25 26 27 28] 29 30]21(32]33 34 JSLOJC:’J.YOI‘JS 39/40 41 42 43 44 45 4647 48 49 50 5) 52|53 |54 55 s6 !’;3’ 60 61 62 &3 64 85166)67| 68 so|70|7t 72 73 74
T P P 7 - T — T , — T 1
o TP T 1P ] : ! amial1! T ;
°3 |t ' | | HERE B S i
o br a IBERRRRERER SR B ]

®Figure 28. Source Statements, Part 2 of 5
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IBM INTERNATIONAL BUSINESS MACHINES CORPORATION .
REPORT PROGRAM GENERATOR  INPUT SPECIFICATIONS frieed o U. 3.4
IBM System/360

[ —
Progrom w&w !s”ca Punching Greaphic 12 7576 77 7870 B0
. tastruction [ ol Poge , “m"-m gr‘az.
Record Identification Codes Field Field
T ] 3 Location Indicators
'3
A RE Sterli
ine Filename . i % Field Name| i i e Sign.
1 <8 Position Position Position }g From | To HE ] Pus |Minun) o | Position
OO 1 o o L
; ! 33 33 Hsp(i i
3 e slelr a9 100 1213 10f1s velis|redio 20021 22 29 salas]as]arlae 29 30 dn|aalaafsalas a6 v ashaeleoer fazheafus 43 a6 a7)en av 50 sifsalsn sa 33 36 37 salsw eofer ea]ar eafes wsfer saler rofpr 72,73 74
01::’ ! LNI’LULrI . 114 [ 11 C A1) Ao it 1l a1l 1 1 1 I 1 1 i L
0‘1. ' F I T T W B D T ') L AL 1 ) 1101 1 1l n‘ II”IylalIlc AL 1 1 A 1. 1l
ol,ﬂl D U S O T B | L L4 1 111 il 1 1 11‘§ s Jg’wjulslrl 1 il 4 1 1 1 1 11
ol‘l ! PR U U W T R 1 1 A1 A1 L L1 1 1 :a zr-v.‘.ﬁ.ﬂr I A It 1 1 1 i1 4
° '.d' Lo 1 g b 1 11 Ad a1t 93 1"!‘ Pl't‘tzliml'é 1 L 1 1 1 I -
T T T T
Figure 28. Source Statements, Part 3 of 5
lBM INTERNATIONAL BUSINESS MACHINES CORPORATION form N4 338" 4
REPORT PROGRAM GENERATOR  CALCULATION SPECIFICATIONS et
IBM System 360
Cate
viwen SAMPLE 2, CARD GROUP SACO T ' 'y e s e e
S y Imangcnen Punch Pope l‘:l::l':«:lm gcgg.
; s Indicators Im::r"
] i Z[ s [ ::1’
tne ,_! : Factor 1 Operation Factor 2 Rewvit Fiold I':; -'; Compcu“ Comments
§ i And And £ -
S| v g; High | Low |Equel)
2 1 ! 1 >N <Y1 =
e v]s P 0 fe 10 1 ]E2 1D V418 fe 12118 1920 2137 23 24 75 26 27) 20 39 30 3) 3233 34 35 36 37 30 I o0 4t 41|4) a4 45 @0 47 ape® 30 33136 S7]30 $9160 61 62 62 04 3 46 67 68 o9 70 71 12 7Y 4
o laal L] IVEAnT ,,  jconp (16094..00 .|, ... .|, N T
°., ’( I y ,1.1 A I,V.Cﬂﬁ,r, A4 o U.L.’: i ' i LA & 4 4 & ) A 2 4 2 3 ) 4
oA’ A, N NAA; |1A1 A lvlcl»”er I 4. 4 AUlerA A i A LI S W T Y
'.‘."( A .1;1 AL Ju c-olnnnnnnLnn )np;4 A 'y L I AW IS S Y S S |
°"¢‘L.1,. e ..é.uﬂ.,... s i A A S A I A AT I A A Y U

Figure 28. Source Statements, Part 4 of 5
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IBM INTERNATIONAL BUSINESS MACHINES CORPORATION form 243382,
REPORT PROGRAM GENERATOR OUTPUT-FORMAT SPECIFICATIONS has

IBM System/360
Date

oo L 2 CARD ROUP SACO - rentc 12 7576 77 7079 B0
3 - Instruetion [ ponc Poge GE Monhh:chln lErEFI

Output
Spoce Skl Indk:lon £} End €
Fiold | Posttion Sterling
Une Filename S ; T m:.,,. }.! n Ovipwt | Constant or Edit Word Sign
H "9 5 <|  Record Position
T HE R S g

3 45 7'vmnlznuuununnzluuu:suvn”ooaluuhasun:lavwﬂuu«uuu404950us:uussuusl»won:nuuuuunnnnnn
o \PolPRINT, , [n | 304 [ oANLa, [, ., T
oL,lon-LIL-LOR e nLdi A A b 4.0 4 3 1 i1 1 A A 2 0 & & 4 & 4 & & & & 3 8 % 5 5 o 2 8 % o 4 1 Y
°- ’n o PR W N s . | PRy PR PR S T 1 1 12 'nclon”n"nznss.z..onM'. L4 4.4 8.0 s 3 0 4 5 4 3 Fu
ol‘lol.llnAlll s i 44 T ra Y TR Y T . | L 4"&&‘“.4“.‘*‘.!.‘4_.4““l -
ol,lol_lLJl_LL A A | 'y o 12 P T . | jsj 'I”A"IQAUNLTIAAIAIll.lllllllll) -
°l‘l ° L s 4.8 2 L 3 I i - A4 A% PR WY T W Y i 'IAMJIIICDEA 440 0 0 » 8 5 & 4 2 2 & 3 )\ 2 2 A1
oo, ..., N N .;:v XA AN

ool Ly, RN 28 "SALESHAN', .\ i,
o"ﬂol‘.llllp %’LLlildll 44 R B R S | 41 o0 4. 0 5 3 & 3 4 8 & 4 L+ & 4.8 4.2 2.8 2 82 3 4o A4

‘A_oldo ) U Y W 'Y 'y 1 [} Py P} C-onm‘”l Il I7I2 'A L2 29 lJﬁn'l 1 l'l A s 4 % 0 8 3 8¢ 1
'nln'—lo I Y A n s N.Z.Z P PR U R ) 1 |€’ .11%41 PR W T WO YR WK W W WS WO S Y W W I Y 'Y P
‘J_zl—'lo PP S S LG P Py VR i | ASL’ .'.1‘2‘%Il...‘4.4.“4..‘..‘..4. |
lL’J ° | T - 2l 1 4t I - Lvlg:,ﬂl”lT I 1513 ’14. YA T n'.n Il ." T U W T T WO W T T T 1 I
'g‘n¢l°.nn.‘.. " L My s Py LNLVIDJL ||11* AlllﬁlAL.AllAllllnnllllllJ_l e
LY, od N . N A B 20X % A - B . B I S B

1600, , . .., el L [SALESH || 2601, e
41¢°.IIALIL 241 Aé.ﬂ PEaY Ls PR U L1 PRI T W A U T N U N A S Y U B N B Y M
18fol , 10y NS I P VP IV 56 '.LQD?!—'
4,901 P St 2 . PR —t s.”ﬂ. P 7‘2 '.4 L1 -dl " -ﬂn- 2 .'n P TN W S W S B N B TR )
ZAQ-dP U I S | ¢|11 .L.R.. P U W W Y L1 T U T NN A T A N U U B B W I
2400° , ., ... A N PO I A I LS8 ' FINAL T.OT.ﬁl-..........J.J. i
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Figure 28. Source Statements, Part 5 of 5
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e
Prsned 8 U.bAs

moam SAMPLE 2, CARD GROUP RI1 noscieic ousrc ne 1 o 4
PROGRAMME FA“ il PNCH CARD !E!VAO NUMBER
o Hme ] |°°~.’-| 103 2 &.ﬂ_‘ » A "mn 43 50 “CJ-‘ ® (1] I n ol ]
slglol1 EmEN O[aT P [STE [3TA[3 RERAE
S9l9[3luly lalgl1l1[2]6[9 1/golo[S[0WI@[31]3 AEINAMNOA
51991416 |dlgl2lelg!1]1 [NdE0RPE RIS1[2/d[6[3
5/1(9/9[35 lelg[3is(6[7 4121581813503/ 1 R|9/1/2/9]0]L
S[1p/gl4]6 gl2lgigit[1 plgldlel7sielula]3 R19[1]2/0]0}5)
5/elle 21 016/5/4(3 9]9/9/9[29I8I9/p/42]5) RI[1[2]¢[¢l6
5[1l5 /43 5/t 3) gi0|gp|d16[11gid|ul2ls RiS|1[2[0ldT]
S| g3l 0alsglolo]3 9g/d0lglplgl5Ip /25 Rl912/¢I0l8
5091127 1175 gliolpigieloIs[pls[3lT R19]1]2/0/0/9
slplgl1]27 [9laiolol177)S 0l8iolole |08 I5|g8 1T RI9[12/d[1
501910 0[0igloiglolg [o(2is[2(gl2]al2 | 1]g]8]4 91;219/41
5019191913 IMEGM 'gi2l5(1(5 RI9/1]2/0]1]2
5191910153 919191919189 1/016/6/5|0 812511 /5 RI9/12/¢11]3
S\01019(8/8 gi819]1]2]6[ 30|91819/99 RI9|1[2/0]1
5/8]8[1/8(8 PAGE glololplelal999 RI9[1]2(d[1]5
5lp|p1(8]8 34593 [9lg(913(pld1giB/9/AI3 91[2/d/1]6] |
5|6/8/1/38 015(819 ¢t 0l6130191019191919/319 RI91]2d/1]7
/1% RStwfie
Figure 29. ©Data Cards
OPERATING PROCEDURES group R90). ©Press the Load-Fewind key
and the Start key of the drive.
The sample deck supplied bty IBM is designed
for Model 20 systems with a storage capaci-
ty of 8192 bytes and the following I/O 3. BRemove the ASSGN cards for SYSRES and
devices: SYSRDR from card group R90 and place
them in the IEL deck, in front of the
REP cards (if used) and the end-of-file
» an IEM 25C1 Card Reader, card. Flace this deck into the hogger
of the loading unit (2501 in the
s an IBM 1442 Card Punch, examgle) .
e an IBM 1403 Printer, 4. ©Place card group R90 (jolr control
cards) into the hopper of SYSRDR (2501
e an IBM 2415 Magnetic Tape Unit, any in the example).
model (9-track drives with unit numbers
80 and 81) . 5 Flace the card group identified Lty the
letters SACO in cols. 76-79 (REG con-
If the usert's Model 20 system has a dif- trol card and sample source program)
ferent I/0 configuration or different tape into the hopper of SYSIPT (25C1 in the
unit numbers, the job control cards and/or example) .
the REP cards supplied with the tape IPL
must be changed accordingly. 6. Place card group R91 (data cards) intc
the hopper of the 2501. (If a 2501 is
The following steps must be taken to not available and the data cards are to
compile the source program, execute it be read on a different device, the file
immediately after compilation, and obtain description specifications must te
the object program in punched cards. changed accordingly.)
1. Mount the system tape (containing the 7. Place blank cards into the hopper of
TPS Report Program Generator) on the SYSCPT (1442 in the example).
tape drive assigned to SYSRES (see
ASSGN card in group R90). Press the 8 Press the start keys of the card I/0
Load-Rewind key and the Start key of devices used.
the drive.
9. 1Install forms in the printer (1403 in
2. Mount a work tape on the tape drive the example) and press the Reset key
assigned to SYS000 (see ASSGN card in and the Start key of the device.
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10. Set the Register-Data/Address switches Upon completion of the compilation, a
on the CPU console to an even main system halt occurs and the code 1D01 is
storage address between hexadecimal displayed. To initiate the execution of
009C and the end-of-storage address the sample program, press the Start key on
minus hexadecimal 0052. the CPU console.

11. Set the Mode switch on the CPU console The output from the sample program is
to PROCESS. the rrinted report shown in Figure 31.

12. Press the Load key on the CPU console. The object deck obtained on SYSOPT may

be used to execute the sample program under
centrol of the card-resident system or
include it in the program library of the
system tage.

The RPG listing, part of which is shown
in Figure 30, is obtained on the printer.
The object program deck is produced on the

1442,
MOD 20 TPS RPG VERSION 2 MOD-LEVEL O 12731767
H P 120 RPG CONTROL CARD SACO
1 01010 FINPUT 1P READO1 SACO
2 01020 FPRINT o PRINTER SACO
3 02010 IINPUT AA 11 1CS SACO
4 02020 1 2 6 INVOIC SACO
5 02030 1 13 190CusT SACO
6 02040 1 35 4221VCAMT SACO
7 02050 1 43 46 SALESML1 SACO
8 03010 C 11 IVCANMT COMP 10000.00 22 SACO
9 03020 C 22 11 IVCAMT MULT 0.12 COMM 92H SACO
10 03030 C N22 11 IVCAMT MULT O.10 COMM H SACO
11 03040 C 11 ‘COMM ADD SUM SUM 102 SACO
12 03050 CL1 SUM ADD FINTOT FINTOT 112 SACO
13 04010 OPRINT H 301 OFNL1 SACO
14 04020 O OR Ll , SACO
15 04030 O 72 *COMMISSION® SACO
16 04040 O 59 SPERC? SACO
17 04050 O 51 *AMOUNT® SACO
18 04060 O 42 "INVOICE® SACO
19 04070 O 34 *CUST!® SACO
20 04080 O 28 * SALESMAN' SACO
21 04090 O D 2 11 SACO
22 04100 O COMM 72 ° v 0o ¢ SACO
23 04110 0 N22 59 *10(* SACO
24 04120 O 22 59 *12(* SACO
25 04130 0 IVCAMT 53 ¢ v 0. * SACO
26 04140 O INVOIC 41 SACO
27 04150 0 CUST 2 34 SACO
28 04160 O L1 SALESM 26 SACO
29 04170 O T 21 L1 SACO
30 04180 0 56 "TOTAL® SACO
31 04190 O SUM 8 72° y 0o ° SACO
32 04200 O T o1 LR SACO
33 04210 0 56 *FINAL TOTAL® SACO
34 04220 O FINTOT 72 s 0. ¢ SACO

Figure 30. Sample of RPG Listing
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SAL ESMAN
0313 9450
11269
20011
34567

SALESMAN CUST

0413 20011

SALESMAN CUST

0425 6543

7543

50663

SALESMAN CUST

0837 175

Figure 31,

CUST INVOICE

00015
00344
L0046

10095

INVOICE

10046

INVOICE

00027

07543

03095

INVOICE

00127

AMOWNT PERC COMMISSION
44730.50 10 473.05
10,4665.00 12 1,279.80
30.75 10 3.08
580.35 10 58.04
TOTAL 1.813.97

AMOUNT PERC COMMISSION
30.75 10 3.08
TOTAL 3.08

AMOWNT PERC COMMISSION

999,999.99 12 1204+000.00

.10 10 .01

« 05 10 .01
TOTAL 120,000.02
AMOWNT PERC COMMISSION
« 05 10 .01
TOTAL .01

Output of Sample Progranm 2,
Part 1 of 2

SAL E SMAN

0847 175

SALESMAN CUST

1084

SALESMAN CUST

2515

9999999

SALESMAN CUST

9999 1269
2701269
34592

589047

Figure 31.

CUST INVOICE

00127

INVOICE

00000

INVOICE

00003

00053

INVOICE

00088
88188
oo188

08188

AMOUNT PERC COMMISSION
.05 10 .01
TATAL .01
AMOUNT PERC COMMISSTON
204202.02 12 2+424,24
TOTAL 249424424

PERC COMMISSION

AMOUNT
.00 10 «00
10+665.00 12 1,279.80
TOTAL 14279.80
AMOUNT PERC COMMISSION
30. 00 10 3.00
30,000.00 12 34600.00
300.00 10 30.00
3,+000.00 10 300.00
TOTAL 3,933.00

FINAL TOTAL 129,454.13

Cutput of Sample Program 2,

Part 2 of 2
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SAMPLE PROGRAM 3

The third sample program is designed to
demonstrate:

e the use of the Utility progranms,
» the use of the Sort/Merge progran.

With the sample deck supplied by IBHN,
the following jobs can ke performed:

1. ZInitialize-Tape job,

2. Card-to-Tape job,

3. Tape-to-Printer job (unsorted records),
4, Sort job,

5. Tape-to-Printer job (sorted records).

DESCRIPTION OF THE SAMPLE DECK

The sample-program cards (eleven groups)
are identified by a letter in column 73 and
two digits in columns 74-75. (See list
below.)

Card column 76 contains a 2 (identifi-
cation for TPS).

Card columns 77-79 contain consecutive
card numbers, which begin with 001 for each
card group.

Sample deck 3 consists of the following
card groups:

Columns

73 _74_75 Description

X 9 0 Job control cards for Initialize-
Tape job

X 9 1 Program control card for
Initialize-Tape Program

v 9 0 Job control cards for Card-to-
Tape job

v 9 1 Program control cards for Card-
to-Tape job

v 9 2 Data cards

W 9 0 Job control cards for Tape-to-
Printer job (unsorted records)

9 1 Program control cards for Tape-
to-Printer job (unsorted records)

s 9 0 Job contrel cards for Sort job

s 9 1 Program control cards for Sort
job

W 9 2 Job control cards for Tape-to-
Printer job (sorted records)

w9 3 Program control cards for Tape-

to-Printer job (sorted records)

Figures 32-37 show the card groups of
Sample Program 3.

M DM System/360 Assembler Coding Form
e ‘ "_-E —X_L— st e ’:f:mc‘uonzuq’ R
1 o ] 10 Orersion 14 'y 2 25 » 35 o a5 0 55 e 0 &5 L|l 3 5‘-&"‘- 80)
n L 2inel’ Plialce] b clalelp] |1 G cld X n
/ y 128" 2is1ep| [elxlr £ AN’ 2|
0 /8] |clo clﬁeﬁ 1] law2lsiee
11 M ririr(a L7 aApe] [rixiolslela 1| [gjelzislee
21 = % I Il | | 9degigls
4 a3 2|91816
/ r1281’], |72 - | Flolel [okAriPdlr| |rialA 7
/ 1, S GR am
X : !
rrA W rlal|=lcl1]23 ), Icloplel= Etel WA . 11T Ixlole|2lael4]
Ry PR HHTE T
T EREEERRR I LA | IR I
Figure 32. Job Control and Program Control Statements for Initialize-Tape Jobk
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m IBM System 380 Assembler Coding Form [

:ﬁ‘:-_‘ﬁﬂELE_JMGPOUPs V 0O and V9ll ;‘::‘-2:.‘:’:%:«; CrApHIC PAGE of t
[ m*l ft ul l nl 2 30 35 o w; 5 50 . ,,dL Cﬁ d o 7 ;l lﬂﬂ
iclalelrialA chleld-Irlol-Ira gﬂ' R e I
Tie] | v |2, [1]ot]e] lvig
/7y b olkie| ls|rlolal Ms
/I Alsislo islvisioler, ' 7]t ], 7]2 Flridalcld o oldripulr! [riAlPlE | | M9lazlowls)
I sEBF i M m$ uirleldr [TAlPE | Ma ]
/ L ylslelp|7 T y U r AT 0 Tl 7
/ ugLéiﬁgbm*k' EL IDEWTI, lrl2l31sle H ldk ﬁkhhlﬁf ‘ M ]
YIS o 1FKPH
i XEL¢ i V9
7 | 4 ) ENEREN
2 R 1
L N ] acd 1—%- zt
| RRR IBERERRR
Figure 33. Job Control and Program Control Statements for Card-to-Tape Job
mu IBM System/380 Asssmbler Coding Ferm —
oo SAMPLE 3, CARD GRQUP V92 e S R T
A CDEF]ﬂ'IL; MNOP RSV B 123568 ABC DEFIGA T m&@_% STHUVANYZ AR '7@%% i
CLEFA fIJIKL PGRST IViMXY(ZIE 1123415671894 BC0lE Fg M 1Tk | LM NOPQRSTIUVIWXIYZId1123496/718B1AVIO1212317 1] |
TioTlAlLl 10F| 1816l IDIATIAl ICIAIRDS| |AIRE| WISIED. | [THIE| IFITIRIS|T
ARD! [cloMTIAITMS [TiHIE| ILIE[TITIERS! [|Al-1Z] |AIMD] [TIHE] IDZIGIIITIS
-9 1M [colls] .| [7-13l6], AIGAIZIN] (1] Clolz 37-72].
;ﬁtu L|LloWrVG ICIARD! ICOMTIAITMS| TIHE ISIAME LIMFOIRIMA -
TON TIHIE| |PIREICIEIDITINIG] I0IME], | [OFFIFISIE[T COILIUMN
1o [THE! [LlelFirl .| [THIE IATIRST] CHIARACT THIE |PRE!-
'KepIivig Clalrlol APPIEARS [IIM |COIL]. | |7
|
9ARCI0 £ FalH IIK|LMVOPRRISTIU uxvq@1234 617\d9A|8CIDE/FIGH Tk 4 qg%%,a VWX YiZid 1123496 99293%_
I I | I BEE! i T |

Figure 34. Data Cards

88 System/360 Model 20 TPS Operating Procedures



IBM System/380 Assombier Coding Form

Aanr..
etk

IBM
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Figure 35. Job Control and Program Control Statements for Tape-to-Printer Jokt
(Unsorted Records)

m 1DM System 360 Assembier Ciding Porm At
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Figure 36.

Job Control and Program Control Statements for Sort Job
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1BM System/360 Assemblar Coding Ferm

-
esed 13 8,4,

IBM
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Job Control and
Records)

Figure 37.

OPERATING PROCEDURES
The sample deck supplied by IBM is designed
for Model 20 systems with:

a) a storage capacity of 4096 bytes and the
following I/C devices:
an IBM 2560 MFCH,
an IBM 1403 Printer,
an IBM 2415 Magnetic Tape Unit Model 1
or 4 (9-track drives with unit numbers
80 and 81);
b) a minimum storage capacity of 8192 bytes
and the following I/0 devices:
an IBM 2560 MFCU,
an IBM 1403 Printer,
an IBM 2415 Magnetic Tape Unit, any
model, {(9-track drives with unit num-
bers starting at 80).

Operating_ Procedure (U4K)

The following is a description of the
operating procedure for a configuration as
described under (a) above.

If the sample jobs are to be executed
with a different I/0 configuration, the
ASSGN statements and the other job control
statements of the sample programs must be
changed according to the I/O
characteristics.

If the physical addresses of the user's
tape drive differ from the standard assign-
ments (780-785), the REP cards at the end
of the Monitor deck must be changed accor-
dingly. (See the description of the REP
cards in the SRL publication IBM_System/360
Model 20, Tape_ Programming System, Control
and_Service Programs, Form C24-9000.)

Initialize-Tape Run

1. Mount a tape on the drive assigned to

SYS000 (see ASSGN card in group X90).

90

Program Control Statements for Tape-to-Printer Job (Sorted

Press the Load-Rewind key and the Start
key of the drive.

2. Place the following cards into the hop-
per of the loading unit (2560 primary
hopper in the example):

e the card IEL deck,

* the ASSGN card for SYSRDR (see groug
X90), and

* the Basic Monitor card deck.

3. Place the following cards into the hop-
per of SYSRLR:

e phases 00, 01 and 02 of the Jok Con-
trol program deck,

e card group X90 (job control state-
ments -- excluding the ASSGN card
for SISRES),

o phase 03 of the .Job Control progranm
deck,

e the Initialize-Tape Utility program
deck, and

e card group X91 (program control
statement).

4, Press the Start key of the device.

5. Press the Reset key and the Start key
of the printer assigned to SYSLOG.

6. Set the Address switches on the CPU
console to 009cC.

7. Press the Load key on the CPU console.

A standard volume label will be written
on the tape mounted on drive SYS000. The
tape will be rewound so that the card-to-
tape job can be run next. The system halts
and code 0B20 is displayed.
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Card-to—-Tape Run

1. The labeled tape (mounted on the drive
assigned to SYSOPT--see ASSGN card in
group V90) is positioned at the load
point and ready, from the previcus run.

2. Place the following cards into the hop-
per of the loading unit (2560 primary
hopper in the example):

e the card IPL deck,

e the ASSGN card for SYSRDR
group X9C), and

(see card

e the Basic Monitor card deck.

3. Place the following cards into the hop-
per of SYSRIR:

e phases 00, 01 and 02 of the Job Con-
trol program deck,

e card group V90 (joLk control
statements),

¢ phase 03 of the Jok Control progranm
deck,

e phase 00 of the Card-to-Tape Utility
program deck,

e card group V91 (program control
statements), and

e the remainder of the Card-to-Tape
Utility program.

4. Place card group V92 (data cards] and
an end-of-file card into the hopper of
SYSIPT (see ASSGN card in group V90).

5. Press the Start key of the device used.

6. Press the Reset key and the Start key
of the printer.

7. Set the Address switches on the CPU
console to 009cC.

8. Press the Lcad key on the CEU console.

9. After halt 0C2F is displayed, press the
start key on the CPU console.

The card file is blocked with five reco-
rds in a block and written on the tape
mounted on drive SYSOPT. The tape will be
rewound so that the tape-to-printer job can
be run next. The system halts and code
0B20 is displayed.

Tape-to-Printer Run

1. The tape to be printed (mounted on the
drive assigned to SYSIFT--see ASSGN
card in group W90) is positioned at the
load point and ready, from the previous
run.

2. Place the following cards into the hop-
per of the loading unit (2560 primary
hopper in the example):

e the card IPL deck,

e the ASSGN card for SYSRLR
group X90), and

(see card

e the Basic Monitor card deck.

3. ©Place the following cards into the hop-
per of SYSRDR:

e phases 00, 01 and 02 of the Job Con-
trol program deck,

e card group W90 (job control
statements),

e rhase 03 of the Job Contrcl program
deck,

e rhase 00 of the Tape-to-Printer Uti-
lity program deck,

e card group W91 (program control
statements) , and

e the remainder of the Tape-to-Printer
Utility program deck.

4., Press the Start key of the device.

5. FPress the Reset key and the Start key
of the printer.

6. Set the Address switches on the CPU
console to 009cC.

7. Eress the Load key on the CEU console.

The tape file written by the card-to-
tape utility program is printed out using
the display option of the tape-to-printer
utility. The five records in each block
are identified by the indicators on the
left side of the printed output. The tape
will be rewound. The system halts and code
0B20 is displayed.

Operating Frocedure_(8K)

The fcllowing is a description of the
operating procedure for Model 20 systems
with a minirum storage capacity of 8192
bytes and the following I/0 devices:
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e an IBM 2560 MFCM

an IBM 1403 Printer

e an IEM 2415 Magnetic Tape Unit, any
model, (9-track drives with unit numbers
starting at 80).

If the user's Model 20 system has a dif-
ferent I/0 configuration or different tape
unit numbers, the ASSGN cards in the sets
of job control cards and/or the REP cards
supplied with the tape IPL must be changed.

If the user's Model 20 system includes
two tape.drives only, the last two sample
jobks (sorting of records and printing of
sorted records) cannot be performed.

The following steps must be taken to
perform the five (stacked) sample jobs:

1. Mount the system tape (containing the
Utility programs and, if the Sort job
is to be performed, the Sort/Merge pro-
gram) on the tape drive assigned to
SYSRES (see ASSGN card in group X90).
Press the Load-Rewind key and the Start
key of the device.

2. Mount a blank tape on the tape drive
assigned to SYS000 in card group X90,
and press the Load-Rewind key and the
Start key of the drive.

3. Remove the ASSGN cards for SYSRES and
SYSRDR from card group X90 and place
them in the IPL deck, in front of the
REP cards (if used) and the end-of-file
card. Place this deck into the hopper
of the loading unit (2560 primary feed
in the example).

4, Remove the CONFG cards from card groups
X90, V90, and W390. (These cards are
used in a card-resident system run.)

5. Place card groups X90-Vv91 and W90-¥91,
in the sequence shown in the above
list, into the hopper of SYSRDR (2560
primary feed in the example).

6. If the Sort job is to be performed,
place card groups S90-W93 into the
hopper of SYSRDR, behind group W9l.

7. Place card group V92 (data cards) and
an end-of-file card into the hopper
of SYSIPT (2560 secondary feed in the
example).

8. FPress the Start key of the card device
used.

9. Install forms in the printer, and press
the Reset key and the Start key cf the
device.

10. Set the Register-Datas/Address switches
cn the CFU console to an even main
storage address between hexadecimal
009C and the end-of-storage address
minus hexadecimal 0052.

11. Set the Mode switch on the CEU ccnsole
to PROCESS.

12, Press the Load key on the CEU console.

A volume label is written on the tage
mounted on SYS000. Then, the data is read
from the cards and written onto the tape.
In the third jok, the data is read from the
tare and listed on the printer.

If the MKodel 20 system has two tage
drives, the sample run is completed. If
the system has four or six tape drives, a
PAUSE card is read after the third job, and
the code OB40 is displayed. Ferform the
following steps:

1. Mount an unlabeled output tape on the
drive assigned to SYS000 in card group
S90 (job control cards for Sort job).

2. Mount an unlabeled work tape on the
drive assigned to SYSC05 in card group
S90.

3. Press the Load-Rewind keys and the
Start keys of the drives.

4. Press the Start key on the CEU ccnsole.
After halts 1COA and 1C41 are displayed
(warning messages), press the Start key
on the CPU console.

The data is read from the labeled tape,
sorted by the contents of column 27, and
written onto the unlateled output tape.
Then, the scrted records are read from the
tape and listed on the printer. Code 01D0
is displayed, completing the sample-grogram
run.
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SAMPLE_PROGRAM 4

Sample program 4 for the IBM System/360
Model 20, Input/Output Macro Definitions
for the IBM 1419 is designed to perform:

an assenbly of a source program with
macro instructions for the IBM 1419
included,

the reading of banking documents on an
IBM 1419,

pocket selection of documents as
described in the SRL publication IBM
Systems/360 Model 20, Disk and Tape Pro-
gramming Systems, Input/Cutput_Control

System_for the IBM 1419 _and_ 1259 Magnet-

ic Character Reader,
tion Programming Example,

printing of the contents of certain
document fields on a 1403 printer.

DESCRIPTICN OF THE SAMPLE DECK

The sample
the letter
contains a 2.

program cards are identified by
Y in column 73. Card column 76
The deck consists of:

two Job
punches

Control cards identified by
90 in columns 74 and 75,

the source program containing macro

instructions for the IBM 1419, identi-
fied by punches 91 in columns 74 and 75.

Card columns 77 to 79 contain consecu-

tive numbers which begin with 001 for both
card groups.

OPERATING PROCELURES

The sample deck supplied by IBM is designed
for Model 20 systems with a storage capaci-
ty of at least 8192 bytes and the following

I/0 devices:

A card reading device to be assigned by
the user,

An IBM 1419 Magnetic Character Reader,

An IBM 14C3 Printer

Moreover, the configuration requirements

of the TPS Assembler program are to be met.
Since the object program is to tke punched,
a card punching device is required.

Form C33-6C01, sec-

The following steps should te followed

to assemble the source program and obtain
the executaktle object program in punched
cards.

1.

1C.

11.

Place the Tape IPL program deck into
the hopper of the loading unit.

Assign tape units and card reader by
punching appropriate ASSGN statements
and inserting them in the IPL deck, in
front of the REP cards (if used) and
the end-of-file card.

Mount the system tape (containing the
TES Assembler program and the macro
library with Basic Fonitor and I/0
Macro Definitions with the Macro
Definitions for the IEM 1419 included)
on the tape drive assigned to SYSRES.
Press the Load—-Rewind key and the Start
key on the device.

Place the Job Control cards (identified

by punches ¥90 in columns 73-75) with a
/s DATE card and ASSGN cards for
SYSIPT, SYISGET, SYSIST, SYS000, and

SYS001 to bé punched by the user and to
be inserted after the // JCE card into

the hopper of the card reader assigned

tc SYSRLR.

Place the card group identified Ly Y91
in columns 73 to 75 (sample source pro-
gram) in the hopper of the unit
assigned to SYSIPT. Press the Start
key of this device.

Flace blank cards in the hopper of the
unit assigned to SYSOPT and press the
Start key of this device.

Mount work tapes on the tape drives
assigned to SYS000 and SYS001. Press
the Load-Rewind and Start keys of these
drives.

Install forms on the printer and press
the Reset key and the Start key of the
rrinter.

Set the Register-Tata/Address switches
on the CPU console to an even main
storage address Letween hexadecimal
009C and the end-of-storage address
minus hexadecimal 0052.

Set the Mode switch on the CEU console
to PROCESS.

Press the Lcad key on the CPU console.

The object program contained in punched

cards is obtained from the unit assigned to
SYSOPT.
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Execution of the Object Program under
Control of the Card-Resident Systenm

The following steps must be taken to
execute the ocbject program obtained as card
output from the Assembler program under
control of the Card-Resident Systen.

1. Place the card IPL deck in the hopper
of .the loading unit.

2. Assign a card reader to SYSRDR Ly
punching the appropriate ASSGN card and
inserting this card behind the IPL
deck.

3. Place the card Basic Monitor deck into
the hopper of the loading unit.

4., Place into the hopper of SYSRDR:

e phases 00, 01 and 02 of the Job Con-
trol program deck

e a /s JOB card
user)

(to be prepared by the
e a s/ DATE card (to be prepared by
the user)

e an ASSGN card for SYSLST
pared by the user)

(to be pre-

e phase 03 of the Job Control progranm
deck

e +the sample program object deck.

5. Press the Start key on the card reading
device

6! Press the Reset and Start keys on the
printer.

7. Press the amount and transit routing
Validity-Check and Read-Out keys on the
IBM 1419. Only these two Validity-
Check keys should be pressed.

8. Press the Program-Sort key on the IBN
1419.

9. Feed sample banking documents into the
hopper of the IBM 1419. These docu-

ments should be prepared according to

the description in the SRL publication
IBM _System/360 Model 20, Disk_and_Tape
Frogramming Systems, Input/Output Con-
trol System_for the IEF 1419_and_125S

Magnetic Character Feaders, Form (C33-

6001, section Programming Example.

1C. Press the Reset, Restore, and Start

keys of the IBM 1419.

11. Set the Time-Sharing switch on the CPU
to TIME SHARING.

12. Set the Mode switch on the CEFU to
PROCESS.

13. Set the Register-Data,/Address switch on
the CEU console to an even main storage
address between hexadecimal 009C and
the end of storage minus hexadecimal
0052,

14. Press the Load key on the CPU console.

The sample program causes the IBM 1419
to read and pocket-select documents as
described in the above referenced SRL
publication.

The IBM 1403 printer lists the contents
of the amount and transit routing fields
and the number of the pocket into which
documents are selected.

After 50 documents have keen read, the
anount totals are printed, a programmed
halt cccurs, and the code 0B20 is displayed
on the CEU console.

Ncte: 1The sample program can ke modified
to run on a system that includes the 1259.
(For details of the program modifications,
see the SRL publication IBM_ System/360
Model 20, Disk_apd_Tape Programming Sys-
tems, Input/Output Control System for the
IBM 1419_and_ 1259 _Magnetic Character
Readers, Form C33-6001). The operating
procedure described atove may be used to
run the sample program if the 1259 keys
corresponding to the 1419 keys listed above
are pressed as directed.
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SAMPLE PROGRAM 5

Sample program 5 illustrates the use of the
Model 20 BSCA ICCS for a non-switched,
point-to-point line configuration with no
leading graphics and no limited conversa-

tional mode.

The sample program is split

into two separate, self-contained parts:

e the "master"

progranm,

data read from cards,

and

wkich transmits

e the "slave" program, which punches the
transmitted data into cards.

DESCRIPTION OF THE SAMPLE DECK

The two parts of the sample program deck
are identified as follows:

Columns

Z

9
z 9

0
1

Master progranm
Slave program

Card column 76 contains a 2 (identifi-

cation for TES).

MACHINE REQUIREMENTS

The sample rrograms with the BSCA IOCS rou-
tines have been designed for assemlkly on
Model 20 systems with a main-storage capa-
city of 16,384 rytes and the following I/0
configuration:

An IBM 2501 Card Reader

An IEM 2520 Card PFunch
An IEN 2415 Magnetic Tape Unit with
three tape drives

e An IBM 1403 or 2203 Printer.

If the user's PFodel 20 has a different
main-storage capacity or I/C configuration,
the job-control cards (statements 1 to 9 in
Figure 38) must ke changed accordingly.

IBM IBM Sysiem 360 Avsomblor Coding Porm XA458-3 b wase
woom SAMPLE §, CARD GROwP Z 9D . omaenc not o
PROGRAMMER [ DATE (NSTRUCTIONS PUNCH TAAD FLECTTO NUMBER T . ‘J
/ {06 ] i

// 08 Aﬁtek

/ 12aTe | 6825 L

// USSGM SYSZAT, X ‘Rt o e L

/ USSGM |SYSD ‘AL’ T2 X'C8’ I |

// USSGM 1sys VX AB2° sa X‘C8’ B

7 4ssGM sysorlr x” dga” RS e

/ CONFG| 16

/ lexec I R |

WorrM Wored N

A XXX WA N SN ¢ yex e X1 X IEIDEAINIPI K -

- WASTER| [SAMPLIEl PROGRAM —| DTF |sTATemenrs] |

¥

i START| X/ 1008
SCA D7FBT| CONFIIG=PTA, Hod €l=TR  clonT=PRIME, [RETRY=5, cTicPT=C
rEca=TECS
L : '
NAT | TESR PEVICIE=REAPPL, TWPEFLE=INPIT, WORKA=YES K EOFADDR|
f 7 T
) ‘ VAREN1=CRP1 BLKSTZE=BP
RNT TFSR| DeVvICle=PRINTER, TyPEALE=OUrPYT IWoRKARYES |BLAS
L. TFEN g g

@®Figure 38.

Program

Job Control and DTF Statements supplied for Assemkly of the

(Master) Sample
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@®Figure 39.

m IBNM Sysiem/380 Assombler Coding Farm xn;m-: U M50
nted inU.S.A,
lnocus SAAPLE 5, JTOB CONTROL CARDS FOR EXECLTON ricHING e eace o
PROGRAMMEY oate (nsthuCTIONS PUNCH TARD TECTRO NUMTA .
STATEMENT » "
Ny Opavetion Operend Commenis Sequence
1 1] 10 14 s . 25 X kL ) 45 50 35 80 & 71 7) 80
/ LOG T - ) B ’; . —
7 08 | [samnr B ' SR NAES L !
. ' B ' M ]
% bare | lego54 B e T L
 / CONFG| 16 ;
/ 4SSGM YSZ A quired only for ion under the fope-resident system with the object _.: I _1 I O O ’ L
/ YEC 'é_oA.DGR I progrom in cai-hqo fum_non'qoon.»n drive ossigned to SISIPT l . i K
Tt I T NI
q only for ion under the card-resident systbm, or for d —t +
/ EXEC under the tape-resident system when the cbject progrom is contained in the ! L
T program library section of the system tape ; D o A
N L i ] 14 1. L ;I_. do
I R I | | i '

Job Control Cards

Execution

The sample programs have been designed for
execution on systems with the following I/O
devices:

a) For the master program:
e An IBM 2501 Card Reader
e An IEM 1403 or 2203 Printer

e The Binary Synchronous Communica-
tions Adapter (Feature No. 2074)

b) For the slave program:
e An IBM 2520 Card Punch
s An IEM 1403 or 2203 Printer

e The Binary Synchronous Communica-
tions BAdapter (Feature No. 2074).

If the user's I,/0 configuration differs
from that shown above, the DTFSR cards in
the source sample progranm(s) (see Figure
38) must be changed.

It is assumed that 16,384 bytes of main
storage are available for executicn; if the
user's Model 20 has a different storage
capacity, the appropriate job-control card
(statement 4 in Figure 39) must be changed.

OPERATING PROCEDURES

The following steps must Le taken to
assemble the master or the slave source
program and obtain the object program in
the required form:

1. Place into the hopper of the loading
unit:
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Required for Execution of the Sample Frogranm

the tape IPL deck up to and includ-
ing the END card

(a)

an ASSGN card for SYSRES
by the user)

(prepared

(b)

an ASSGN card for SYSRDR (prepared
by the user) if SYSRLR is not the
IBM 2501 Card Reader

(<)

the end-of-file card in columns

1 and 2).

(d) (r*

drive
the Load-
of the

Mount the system tape on the
assigned to SYSRES and press
Rewind key and the Start key
drive.

Mount work tapes on the drives assigned
to SYS000 and SY¥S001. Fress the Load-
Rewind keys and the Start keys of these
drives.

If the okject program is to be put onto
tape in card-image format for sulse-
quent execution under control of the
tape-resident system, perform the addi-
tional steps (a) and (k) Ekelcw. Other-
wise, (if output in cards is required)
continue with ster 5.

a) Change the ASSGN SYSCET card
{(statement 7 of Figure 38).

L) Mount an output tape on the drive
assigned to SYSCET and press the
Load-Rewind key and the Start key
of the drive.

Place the job-control cards (statements
1 to 9 in Figure 38) into the hoprer of
the card reader assigned to SYSRDR.
Fress the Start key of this device.

Place the sample source program into
the hogper of the device assigned to



SYSIPT.
device.

Press the Start key of this

7. Prepare and start the printer.

8. Set the Register-lata/Address switches
on the CPU console to 009C.

5. Set the Mode switch on the CPU conscle
to PROCESS.

10. Press the Load key on the CPU console.

The object program, either contained in
punched cards or (if step 4 has teen car-
ried out) on tape in card-image format, is
obtained from the unit assigned to SYSOPT.

Execution_under_Control of the
Card-Resident_System

The following steps must be taken to
execute the object program obtained as card
output from the assembler program, under
control of the card-resident systenm:

1. Place the card IPL deck into the hopper
of the locading unit.

2. Punch an ASSGN card for SYSRDR and
place it behind the card IPL deck.

3. Place the following into the hopper of
the card reader assigned to SYSRDR:

{(a) Phases 00, 01 and 02 of the job-
control program deck.

(t) The job-contrel cards shown in
Figure 39. ([These cards must be
prepared by the user).

(c) Phase 03 of the jok-control program
deck.

(d) The sample program object deck
(excluding, for the master progranm,
the data cards and the end-of-file
card) .

4., TFor the master program only: Place
into the hopper of the device specified
in the DTFSR statement (statement num-
ber 20 in Figure 38) the data cards and
the end-of-file card.

5. For the master program:
Press the Start key on the card
reader.
For the slave program:
Press the Start key on the card
punch.

6. Press the Reset key and the Start key
on the printer.

7. Press the Load key on the CPU console,

Execution under Control of the
Tape-Resident System

Execution under control of the tape-
resident system can be carried out if the
otject program is either:

e stored on tape in card-image format,
or

e ccntained in the program library of the
system tape.

The prccedure for oktaining the source
program on tape in card-image format as
outgut from the assembler progranm is
described under step 4 of the instructions
for assembly of the sample progranm.

If it is desired to have the sample pro-
gram (master or slave) on the system tape,
the object frogram obtained as output from
the assembler program (either on tape or in
cards) must ke added to the program likrary
section of the system tape by means of the
CKAINT program. The procedure for doing
this is described in the section Updating

the Program Iibrary Secticn _of the System
Tare.

The following steps must be taken to
execute the object program:

1. FPlace into the hopper of the loading
unit:

(a) the tape IPL deck up to and includ-
ing the END card.

(b) an ASSGN card for SYSRES
by the user).

(rrerared

(c) an ASSGN card for SYSRDR (rrepared
by the user) if SYSBLR is not the
IBM 2501 Card Reader.

(d) the end-of-file card
1 and 2).

(/* in columns

2. Mount the system tape on the drive
assigned to SYSRES; press the Load-
Rewind key and the Start key of this
drive.

3. TIf the object program is stored on tape
in card-image format, mount this tare
on the drive assigned to SYSIPT; press
the Lcad-Rewind key and the Start key
of this drive.

4., Place into the hopper of the device
assigned to SYSRDR the job-control
cards shown in Figure 39. These cards
must be prepared ry the user.

5. Fecr the master program only: Place
into the hopper of the device specified
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in the DTFSR statement (statement num-
ber 20 in Figure 36) the data cards and
the end-of-file card.

6. For the master program:

Press the Start key on the card
reader.

For the slave program:

Press the Start key on the card
punch.

7. Press the Reset key and the Start key
on the printer.

8. Press the Load key on the CPU console.

The slave program should, if possible,
be loaded just before the master progranm.
If the master program is loaded Lefore the
slave, the slave nmnust be loaded within the
next three minutes, otherwise there will be
a halt with E-S-T-R display 0553 on the
console of the master CPU. If this hap-
pens, the master program must be loaded
again.

After all the data cards have Leen read
and transmitted, a programmed halt occurs
and code OF10 is displayed on the consoles
of both the master and the slave CPUs.

MANUAL INTERVENTION (SLAVE TERMINAL ONLY)

If the operator at the slave terminal
wishes to suspend operation, he must:

1. Set the Register-Data/Address switches
on the CPU console to the address of

the SAK byte. This address is obtained
from the assembly listing of the slave
program,

2. Set the Data switch to a value other
than zero.

3. Set the Mode switch to STCR ALTER.

4. Press the Start key on the CEU console
to set the SAK Lyte to the value indi-
cated by the TCata switch.

5. Set the Mode switch to EROCESS.

6. Fress the Start key on the CEU conscle.
This will cause a halt, with E-S-T-R
display 0F20 on the console at the
slave terminal and OF30 on the console
at the master terminal.

To resume operation, the operator at the
slave terminal must press the Start key on
the CPU console.

When the operator at the master terminal
receives the 0OF30 display, he should conm-
municate with the operator at the slave
terminal, or wait a prearranged time and
then press START on his consocle to resume
operation.

HALTS AND ERRCR DISPLAYS

In addition to the standard BSCA IOCS
halts, there are a numkter of other halts
that may occur during execution of the
master and slave sample programs. These
halts, together with the restart procedures
are shown in Figure 40.
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I = T T T 1
| Master | Slave | Halt code | Restart Procedure | Remarks |
| | | ESIR | | |
1 i | 1 1 1 _— |
1] Ll N ] 1 Ll
| X | X ] 0040 | Press START on the CPU | i
| | | | to continue the job. | |
[l - 1 1 1 b
r T 1] 1 L g 1
| X | X ] 0050 | | 1
b + } 1 | I
| X | 1 0C51 | 1 |
F + } 4 | |
1 X | X | 0052 | ] 1
1 i ] . | L ]
T T T 1 | —d
| X | X 1 0054 | | |
F } } 2! | |
I ] X ] 0064 | | l
(1 1 4 . | I ’
¥ T T 1

| | X 1 0066 | | I
! ] 1 1 1 o |
¥ T ¥ ) 1 L]
| X | X | 0541 | Press START on the CPU |

l 1 1 | to discontinue the job. | |
1 1 F 1 4 4
i LI 1] T T 1
| X | X | 0543 | No restart procedure. | |
b } + } + 4
| X ] ] 0553 | No restart procedure. | i
I + t t + 1
1 | X ] 056 3 | No restart procedure. | |
'r + + + 1 1
| X | X | OF 10 | No restart procedure. | Normal program end |
1 —) 1 1 i i |
T T 1 T T 1
] | X | 0O F 20 | Press START on the CPU | Slave operator has

| | | | to continue the job. | interrupted the jot. |
t + } + 4 |
| X | ] O F 30 | Communicate with oferator | [
| I 1 | of slave station or press | |
| | | | START on the CPU after a |

| | | | prearranged time to resume | |
| | 1 | operation. | I
L A i i | : 3 —d

@ Figure 40. Programmed-Halt Displays and Restart Frocedures Associated with Sample Pro-
gram 5 for the Binary Synchronous Communications Adapter
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SAMPLE EROGRAM 6

Sample program 6 illustrates the use of the
Model 20 BSCA IOCS in a switched configura-
tion using the ITB feature. The sanmple
program is split into two separate, self-
contained parts:

e the "master"™ program, which transmits
data read from cards, and

e the "slave" program, which punches the
transmitted data into cards.

DESCRIPTICN OF THE SAMPLE DECK

The two parts of the sample program deck
are identified as follows:

Columns Lescription

J3 74 75

Z 9 2 Master program
pA 9 3 Slave fprogranm

Column 76 contains a 2 (identification
for TES).

MNACHINE RECUIREMENTS

The sample program with the BSCA IOCS rou-
tines have keen designed for assemkly on
Model 20 systems with a main-storage capa-
city of 16,384 tytes and the following I/0
configuration:

An IBM 2501 Card Reader

e An IBM 2520 Card Punch

e An IEM 2415 Magnetic Tape Unit with
three tape drives

e An IEM 1403 or 2203 Erinter

If the user's Model 20 has a different
main-stcrage capacity or I/C configuration,
the job-control cards (statements 1 to 9 in
Figure 41) must be changed accordingly.

M 1M System/380 Assembler Coding Form xn;?mqnuun;os‘o
moown SAMPLE 6, CARD GROY™ ZI2 o not o
// {oG | ) A EREREENEENT) zgzzf
/ 0B SserBLER At Tzelk2ee2
// ATE | 68057 ‘ L 2220w |
/ USSGM |SyszAr x'1p8’ A4 L ) 922084
USSGM lsysede x' 781 72, X' C8’ I 1 rgi220gs
ASSGM [Sysodz x’7182* 712, X 'C8’ B RERNERERN P06 |
SSGM [SYSOPT x’ 208 RIS . RENERERE g
FG| 16 5 RN N Y 7
xec || J ‘ D Eg 2009
AOPTM WIRLD o ‘ el 22010
AR7| X' 2 . | " P 22011 |
STATIEVIENTS| ARE \PART IOF THIE SOURCE Lol 9228722
. THEY RESULT. AT ASSEMBLY TIME ZIN 1 | [zeolodz3 |
s e7roM oF TWE wnElCESSARY ToOcs AMd Bscla ! ! 7 %
T InEls| TNTO THE IsamPile Sodrce ProcrA. ' L 1 rg22015 |
) Aol 12922976 |
TEMENTIS FOR TOCS| AND PBSCA [TOCS FILE j | ]
_F,AJ,M %zwzs
D7FAT ‘
T CONFIG=SW, : 722029 |
[ ONT =PRI ME ; ' i 92 2021
MODE =[TR 472922022,
CIOPTI=BSAR|, X|2922923
| reca=freca Xiz922024

@®Figure 41. Job Control and DTF statements supplied for Assemkbly of the (Faster) Sample

Program (Part 1 of 2)
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J28-4500-1 U MO0

IBM IBM System /380 Asssmbler Coding Porm 45082y o0
"°°‘"‘;A”P‘€_‘_LC4” GRW’ 29& (CWQ) r:gir&r:(o s GRAPHIC PAGE OF —
: : : 2”7-CALL -y‘ss‘ l ]I 35 : 45 50 - 35 v ® 1] r é i'!:v I3 1 '—"H
c;LL=s:u, SaE ; i { H l , 'i azgﬁlé;
BHopE=YES, | I ; 2122

TBRTWN=PARTL, | | . 2922028

RANSP=YE, | | Ix 29

GRAPH=YES| - L i 2439

I Tleerayst ([T I ‘ LI L Ezize3s

pRAT | DTFSR] | ] BSEEERE i il : i ! 212

] ; Devzcle=PRIvreR | (| (1] (][ ] N . . Fl2922933_
o T YPEFILE=OUTPUT, : ) 22934
WoRAARYES|| _ g ) 2035

, (KSTRE=2F| . S Ll | PIR2936
R el reabgr, | 1T T | ey
I ;g;%%";gw ] I e SRRERNANEEN gg&

; 1 — b - :

el EOFADPR=FTne, . : i L eAeoes

! I L kST ;:¢ 2 i RERRE T S | ggggzg

Fed 1| ] “ 1 T e ! -
lﬁ i REMRE NN | L ' ! B ) . #L
b : | - : L S _u:

® Figure 41. Job Control and DTF statements supplied for Assembly of the (Faster) Sample
Program {Part 2 of 2)
mu IBM System 360 Asesmbler Coding Form uzl;gw:a_ uun;es:
oo SAMPLE b6, TOB CONTROL CARDS FoR EXECUTION | e mo o ]
PROGRAMMER IDHE e — ]
* Name. Oparation Operond Comment Semence
1 8 10 14 16 20 25 30 35 A5 50 55 &0 . 65 71 73 Nl
// LoG : T S ‘
y/ / 708 AMP _ N
/ DATEe | k8254 I Ll ]
// ONFG L6 ] Required only for exacution under the tape-resident system with the object i i S
/7 exec OADER | prowom in card-imoge format on tope an the drive assigned 1o SYSIPT C
1 1 ¥ ! T -1 AT T
Required only for under the card-resident system, or for execution .1 . . | Ff t
v/ EXEC under the tape-residant system when the object program s contoined in the i
prql;run librory slocﬂ,o_n of ﬁn1;ysm tape . | | - | 1 + ]
1

@®Figure 42.

a)

Job

Execution

The sample programs have been designed for
execution on systems with the fcllowing I/C
devices:

For the master program:

The Binary Synchronous Communications
Adapter (Feature No. 2074) equipped
with Automatic Calling (Autodial) (Fea-
ture No. 1315), Intermediate Block
Checking (Feature No. 47C€0), and Full

b)

Control Cards Required for Execution of the Sample Frogranm

Transparency Text lode (Feature No.

4100) .
An IBM 2501 Card Reader
An IBM 1403 or 2203 Printer

For the slave program:
The Binary Synchronous Communications
Adapter (Feature No. 2C74) equipped
with Intermediate Elock Checking (Fea-
ture No. L4700) and Full Transparency
Text Fode (Feature No. 4100).
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. An IBM 2520 Card Punch
. An IBM 1403 or 2203 Printer

If the user's 1,0 configuration differs
from that shown above, the DTFSR cards in
the source sample program(s) (see Figure
41) must be changed.

It is assumed that 16,384 bytes of main
storage are available for execution; if the
user's Model 20 has different storage capa-
city, the appropriate job-controcl card
(statement 4 in Figure #42) must be changed.

OPERATING PROCEDURES
Assembly

The following steps must be taken to
assemble the master or the slave source
program and obtain the object program in
the required form:

1. For the_mastex program_only: Remove
card 2922339 from the master source
deck and replace it with a card con-
taining the length of the slave station
telephone number. Remove card 7Z922340
from the master source deck and replace
it with a card containing the slave
telephone number itself.

2. Place into the hopper of the loading
unit:

a) the tape IPL deck up to and includ-
ing the END card

b) an ASSGN card for SYSRES (prepared
by the user)

c) an ASSGN card for SYSRDR (prepared
by the user) if SYSRDR is not the
IBM 2501 Card Reader

d) the end-of-file card
1 and 2).

(/¥ in columns

3. Mount the system tape on the drive
assigned to SYSRES and press the Load-
Rewind key and the Start key of the
drive.

4. Mount work tapes on the drives assigned
to SYS000 and SYS001. Press the Load-
Rewind keys and Start keys of these
drives.

5. If an object program is to be put onto
tape in card-image format for subse-
quent execution under control of the
tape-resident system, perform the addi-
tional steps {a) and (b) below. Other-
wise, (if output on cards is reguired)
continue with step 6.

a) Change the ASSGN SYSOPT card (state-
ment 7 of Figure 41)

b) Mount an output tape on the drive
assigned to SYSOPT and press the

Load-Rewind key and the Start key of
the drive.

6. FPlace the jok-control cards (statements
1.to 9 in Figqure 41) into the hopper of
the card reader assigned to SYSRDR.
Press the Start key of this device.

7. FPlace the sample source program into
the hopper of the device assigned to
SYSIET. Fress the Start key of this
device.

8. Prepare and start the printer.

9. Set the Reyister—-Latas/Address switches
on the CPU console to 009C.

1C. Set the Fode switch on the CEU console
to PROCESS.

11. Press the Load key on the CPU console.

The object program, either contained in
runched cards or (if step 5 has Lteen car-
ried out) on tape in card-image format, is
obtained from the unit assigned to SYSOPT.

Execution under Control of the Card-
Resident Systenm

The following steps must be taken to
execute the object program, obtained as
card output from the assembler progranm,
under control of the card-resident system:

1. Place the card IPL deck into the hopper
of the loading unit.

2. Punch an ASSGN card for SYSRLR and
place it behind the card IPL deck.

3. Place the following into the hopper of
the card reader assigned to SYSRIR:

(a) Phases 00 and 01 of the job-control
program deck.

(b) The job control cards shown in
Figure 41. (These cards must be
prepared by the user).

(c) Phase 02 of the Job Control program
deck.

(d) The sample program object deck
(including, for the master progran,
the data cards and the end-of-file
card) .

4. TFor the master program:
Press the Start key on the card
reader.
For the slave program:
Press the Start key on the card
punch.

5. Press the Reset key and the Start key
on the printer.
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6. Press the Load key on the CPU console.

Execution under Control of the Tape-

Execution under control of the tape-
resident system can be carried out if the
object program is either:

e stored on tape in card-image format, or

e contained in the program library of the
system tape.

The procedure for obtaining the source pro-
gram on tape in card-image format as output
from the Assembler program is described
under step 4 of the instructions for
assenbly of the sample programn.

If it .is desired to have the sample program
(master or slave) on the system tape, the
object program obtained as output from the
Assembler program (either on tape or in
cards) must be added to the program library
section of the system tape by means of the
CMAINT program. The procedure for doing
this is described in the section Updating
the Program_Library Section_of the System
Tape.

The following steps must be taken to
execute the object program:

1. Place into the hopper of the loading

unit:

(a) the tape IPL deck ur to and includ-
ing the END card.

(b) an ASSGN card for SYSRES (prepared
by the user).

(c) an ASSGN card for SYSRDR (prepared
by the user) if SYSRDR is not the

IBM 2501 Card Reader.
(d) the end-of-file card (/* in columns
1 and 2).

2. Mount the system tape on the drive
assigned to SYSRES; press the Load-
Rewind key and the Start key of this
drive.

3. Place into the hopper of the device
assigned to SYSRDR the job control
cards shown in Figure 41. These cards
must be prepared by the user.

4. For the master program:
Press the Start key on the card
reader.
For the slave program:
Press the Start key on the card
punch,

5. Press the Reset key and the Start key
on the printer.

6. Press the Load key on the CFU console.

The slave program should, if possible, be
loaded just before the master progranm.

After all the data cards have been read and
transmitted, a programmed halt occurs.

HALTS AND ERRCR DISPLAYS

In addition to the standard BSCA IOCS
halts, there are a number of other halts
that may occur during execution of the
master and slave programs. These halts,
together with the restart procedures, are
shown in Figure 43.
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r T T T 1 1
| | | Halt code | | |
| Master | Slave | ESTR | Restart Procedure | Cause |
i 4 1 1 1 ) |
r ) L T R 1
1 X | X | 0011 | Press START tc discontinue | End of progranm |
| | | 1 the job | |
t + + + 1 1
i X | | 0025 | Press START to discontinue | Improper ID-ACK received |
| } | | the job via HPROO11 | for WRITE CONNECT

% 1 1 1 1 3
L] T L] T L) L
| X | X | 0040 | Press START to discontinue | ABORT RCVD |
| | | | the job via HPROGC11 | (error-free) |
1 1 1 1 1 |
T L] T T ) N L]
| X | X | 0041 | Press START to discontinue | ABORT SENT/RCVD and |
1 | | ] the job via HPROO11 | macro in error (second-

| | | | | level abort) |
t + } } } .|
| X 1 X | 0043 | Press START to discontinue | Abort during ending macro |
| | | | the job via HPROOC11 | ]
i } } t + —
| X | | 00AB | Press START to discontinue | Unexpected outcome during |
] | ] | the job via HPROO11 | execution of Master Program¥j
1 L 1 1 i 1
] 1 T 1 1 1
| | X | OOFF | Press START to discontinue | Unexpected outcome during |
| | | | the job via HPROO11 | execution of Slave Program¥¥|
1 L 1 1 1 - |
) L]
| |
| ¥ One of the following error messages will be fprinted: |
| |
| "BSCA ERROR - NCODE xx, LOG" (gives normal code setting and logical error byte |
1 setting) |
| |
1 "BSCA ERROR - SENSE xx" (gives sense byte setting) |
| |
1 "BSCA ERROR - NCODE xx UNEXP" (gives normal code setting) |
| |
1 "BSCA ERROR - NCODE xx ITB 7" (gives normal code setting after seven re- |
| transmission tries)

1 l
| . |
| *%* Oone of the following error messages will be printed: |
| |
| "BSCA ERROR - COMPL xx LOG xx" (gives completion code and logical error Lyte |
| setting) |
| |
| "BSCA ERROR - SENSE xx" (gives sense byte setting)

! l
| "BSCA ERROR - COMPL xx" (gives completicn code)

l |
| "BSCA ERROR - COMPL xx ITB 7" (gives completicn code setting after seven requests |
1 for receiving an error-free block have failed) |
l |
] “BSCA ERROR - RECORD COUNT" (expected record count not equal to received |
| record count) |
t. )]

@®Figure 43.
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PROGRAMMED-HALT DISPLAYS AND RESTART PROCEDURES

PROGRAMMED HALTS

Whenever a programmed halt occurs, the U-L
fields on the CPU console contain the code
99.

In most cases, processing can be resumed
by following the described restart proce-
dure. If the normal restart procedure
fails, press the System Reset key on the
CPU and restart (reload) the interrupted
program. If at this point it is still
impossible to resume successful operation,
the attention of an IBM customer engineer
is required. For a Model 20, Submodel 5
installation, try to restore the micro pro-
gram before calling a customer engineer.
(Refer to Appendix B. Micro Program Load

The section Programmed-Halt Displays
contains a list of all programmed-halt
codes that may be displayed in the E-S-T-R
fields on the CPU console during the
execution of IBNM-supplied prograns.

Wherever possible, a brief restart pro-
cedure is given in the list of halt codes
for juick reference. Where this has not
been possible due to the length of the pro-
cedure, or where additional information is
regquired to clarify the brief restart pro-
cedure in the list, a reference number is
given in the rightmost column of the list.
This number corresgonds to a number in the
section Restart Procedures, where the
appropriate information can be found.

In the section Restart Procedures and in
the list of Programmed-Halt Displays,
codes, data, and addresses of storage loca-
tions are given in hexadecimal notation.
General register numbers are given in
decimal notation.

Two types of programmed halts may occur:
device-dependent halts and program-depen-
dent halts. From the code displayed, the
user can determine the type of halt that
occurred, and the device or program to
which it pertains. Figure 44 shows the
codes used for device-dependent halts, and
Figure 45 those used for program—-dependent
halts.

@®TFigure 45.

1 T -
| Display | LCevice l
I E S T R I |
F + 1
| 0 1 x x 1 2501 |
I 0 2 x x | 2560, 2520 |
| 0 3 x x | 1442 |
| 0 4 x x | 1403, 2203

| 0 5 x X | BSCA 1
I 0 6 x x | 1419, 1259 |
| 0 7 x x | 2415 |
[ L e

Figure 44, Device-Dependent Halts

Program
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I

|

4
| BSCA IOCS |
|All programs |
| IPL I
|IEL 1
|Basic Monitor |
| Basic Monitor |
|]Jok Control |
| Error Statistics |
| Distribution-Package Retrieval |
|Utility I
|RPG Object i
}I/0 macros and RPG I/C Routines |
|Assembler |
| Load System Tape |
fLoad System Tape |
| Linkage Editor |
|Linkage Editor l
|]Ccre-Image Maintenance |
|Core-Image Maintenance |
|Macro Maintenance |
| Macro Maintenance |
|Directory Service |
| Copy System Tape |
{Core-Image Service/Kacro Service]
| Core—-Image Service/Macro Servicej
|Sort/Merge |
| REG Compiler |
i

—J

[ S G | S N G g Y o N> Fo R« el Ro e e R o X o No)
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Program-Dependent Halts

When a program-dependent halt has been
caused by an error during a tape operation,
it is sometimes necessary to identify the
tape drive concerned. in these cases, the
displacement of the affected logical unit
block (symbolic device address) from the
beginning of the logical unit table is con-
tained in register 13, in hexadecimal nota-
tion. Figure 46 shows the arrangement of
logical unit blocks in the table, and the
displacement of each block.
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T L k] 1
|Position| Symbolic Address |Displacement*|
} —t + 1
I 1 ] SYSRES | 00 i
| 2 SYSRDR | 02 |
| 3 SYSIPT | 04 ]
I 4 SYSOPT | 06 |
| 5 SYSLST I 08 1
| 6 | SYSLOG | oA |
1 7 SYS000 | oc |
I 8 | SYS001 | OF I
| 9 | SYS002 | 10 |
110 | SYs003 | 12 |
| 11 SYS004 | 14 I
| 12 ] SYS005 1 16 |
i 13 SYS006 | 18 |
1 14 SYS007 | 14 I
1 15 | SYS008 | 1c l
| 16 | SYS009 | 1E |
| 17 1 SYS010 ] 20

| 18 | SYS011 | 22 I
1 19 | 5YS012 1 24 |
| 20 | SYS013 | 26 |
| 21 1 SYS014 | 28 |
| 22 I SYS015 | 24 I
i R 1 1. ]
* in hexadecimal notation

Figure 46. Arrangement of Logical Unit
Table, and Displacement of Log-

ical Unit Blocks

During the execution of RPG object pro-
grams, a number of halts may occur that are
not associated with any halt codes shown in
the list. These halts occur when an arith-
metic operation is performed on an invalid
packed-decimal operand. The operation code
of the instruction that led to the halt is
then displayed in the U-L fields. (For
mnore details, see the section Using the TPS
Report Program_Generator.)

NON-PRCGRAMMED _HALTS

In addition to programmed halts, the fol-
lowing non-programmed halts (machine stops)
may occur during the execution of IBNM-
supplied or user-written programs:

1. A CPU process check -- indicated by the
Process indicator on the CPU console.
2. A machine check on the 2520 Read/Punch

or on the 2560 MFCM -- indicated by the
Machine Check light on the affected
unit.

3. A specification error (programming
error stop) -- indicated by a nonzero
I-field on the CPU console.

After a CPU process check or a machine
check on the 2520 or 2560, no restart pro-
cedure can be used. If it is not possible
to resume successful operation after pres-
sing the System Reset key on the CPU and
reloading the interrupted program, the
attention of an IBY customer engineer is
normally required. For information about
correcting a specification error refer to
the SRL publication IBM_System/360 Model
20, Functional Characteristics, Form 2326-
5847. A specification error can only ke
corrected by the programmer.

When a machine stop occurs on a Submodel
5 and all attempts to resume operation
fail, try to restore the micro program
before calling a customer engineer. (Refer
to Appendix B._ Micro Program Load
Procedures) .
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1419,1259 HALTS AND ERROR_DISPLAYS

In addition to the halts descriked in- the

cause a 1419 or 1259 stop while the IOCS

stays in a wait loop.

These conditions are

summarized in figures 47 and 48. A

o o )

section Programmed-Halt Displays, certain detailed description and the appropriate
conditions may occur on the IBM 1419,/1259 restart procedures are given below.

that do not lead to a programmed halt, but

r T

| | Identification

| t T —T T T T

|Procedure |Left-Feed |Start-Key |Film | Endorse—-Stop |Stop Restore |Advance-Check

I |Light |Light {Light |Indicator ] |Stop Indicator
t + + i t -+ + —
| 1 l ON ] ON | | | l |
L 1 1 1 1 1 -l ) |
L T T 1 T T T 1
| 2 | | | OoN | | ] |
L ] 1 1 L . N 1 1
L B Ll T T L) 1 1 B |
1 3 | | | | ON 1 ON ] 1
1 L 1 I 1 IR 1l )
T T T ¥ ] 1 T 1
| 4 | | | | | ON | OoN |
1 1 1 1 1 ] L 1
¥ T L Ll T T T B |
| 5 l | | 1 | | |
} i' L i 1 kN I J.
| 6 ] Unrecoverable I/0 Error |
L 5N '

®Figure 47.

1419 Halts and Error Displays

The Left-Feed light and the Start-Key
light are on -- one or more documents
may be jammed at the end of the docu-
ment path.

Procedure:

e Clear the path.

e DPlace the documents that have been
read into the correct pockets.
Return all other documents to the
hopper. Place any mutilated docu-
ments into the reject pocket.

e Press the 1419 Stop-Restore key.

s Press the 1419 Start key.

The Film light is on.

Procedure:

» Eliminate the condition that caused
the 1419 stop.

e Distribute the documents as
described above.

e Press the Start key of the 1419.

The Endorse-Stop indicator and the
Stop-Restore key light are on.

Programmed-Halt

Summary of 1419 Halts and Error Displays

Procedure:

e Check the last few documents pro-
cessed for proper endorsement.

e Press the Stop-Restore key and the
Start key of the 1419.

The Advance-Check-Stop indicator and
the Stop-Restore key light are on.
This condition can occur only if the
Batch Numbering feature is installed
and the Advance-Check switch is in the
ON position. The stop is caused by a
failure to advance the numbering
device.

Procedure:

e Press the Stop-Restore key and the
Start key of the 1419.

No error lights are set for the follow-

ing conditions:

a) Full pocket

b) Empty feed hopper

c) Hopper-feed failure.

d) 1419 is not operational.

Procedure:
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e Eliminate the condition that
caused the stop.

e Press the Start key of the 1419.

6. An unrecoverable I/0 error may occur,
or it may become necessary to terminate
the job because of a program or other,
error. Recovery is possible only if
the program being executed was
assembled with the ERREXIT detail entry
specified in the DTFPD reader file-
definition statement.

Procedure:

e Press the Stop keys on the 1419 and
the CPU.

e Set the PSW (alter register 3) to
the address of the instruction
labeled IGERROR (obtained from the
Assembler listing of the progranm).

e Press the Start key on the CPU.
When the IOCS error recovery is conm-

plete, control is passed to the user's
error exit routine.

L Rl 1
1 ] Identification ]
] : T T 1 1 T }
| Procedure |Transport |Stacker- |Feed |Stacker |Short- |Document- |
| |Light | Command jLight |Light | Document |Gap Light |
| | jLight | 1 |Light |
i 1 1 L 1 1 1 —1
1 R T T T ] T 1
i 1 | OoN | | 1 | | |
F } + + t } + !
| 2 | | ON 1 ] | | |
1. i 1 i 1 Il 1 . |
] T L T T 1 T 1
| 3 | | | oN | | |
I + + 1 } t } i
1 4 ] | ] | ON | | |
1. 1 Il 1 1 H L b |
L] 1 T Ll T Ll T 1
1 5 l | | 1 | ON | |
I t } + + t t |
| 6 | | | | | | ON |
} + 1 1 1 1 1 1]
| 7 | Unrecoverable I/0O Error |
1 1 1
@®Figure 48. Summary of 1259 Halt and Error Displays
1259 Halts and Error Displays This condition may also be caused by
dirty photo cells or multilated
1. The Transport light is on -- one or documents.
more documents may bée jammed in the
document feed path.
Procedure:
Procedure: » Press the Start key on the 1259.
e Press the Stop key on the CPU.
3. The Feed light is on -- either the feed
e Enter a hexadecimal value other than hoprer is empty or a jam has occurred
00 into location CE. at the separator-retard rollers.
Procedure:
e Press the Start key on the CPU.
e Correct the condition and press the
e Halt 0602 occurs. Follow the proce- start key on the 1259.
dure described later in this
section.
4. The Stacker light is on -- one or more
stacker pockets are full.
2. The Stacker-Command light is on -- the

user has failed to issue a stacker-—
selection command in time for a docu-
ment to be directed to the designated
pocket.
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Procedure:

» Remove documents from the full
stacker pocket (s).



» Press the Start key of the 1259.

The Short-Document light is on -- a

short or folded document is in the

feeder area.

Procedure:

e Remove the document and press the
Start key on the 1259.

The Document-Gap light is on -- the gap

between documents is too short.

Procedure:

» Tighten the separator-retard rollers

and press the Start key on the 1259.

An unrecoverable I/0 error may occur,
or it may become necessary to terminate

the job because of a program or other,
error. Recovery is possitle only if
the program being executed was
assembled with the ERREXIT detail entry
specified in the DTFPD reader file-
definition stateément.

Procedure:

e Press the Stop keys on the 1259 and
the CPU.

e Set the ESW (alter register 3) to
the address of the instruction
labeied I6ERROR {obtained from the
Assembler listing of the progranm).

e Press the Start key on the CPU.
When the IOCS error recovery is com-

plete, control is passed to the user's
error exit routine.
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RESTART PROCEDURES .

In this section (Restart Procedures) and
in the list of Programmed-Halt Displays, .
codes, data, and addresses of storage loca-
tions are given in hexadecimal notation.

Correct the error condition.

Press the Start key of the affected
unit.

Press the Start key on the CPU
console.

General register numbers are given in —

decimal notation. | 4] The read instruction that led to the
— L—J error halt is re-executed upon

| 1] The halt indicates one of the follow- restart.

L—J ing conditions.
.

a) The hopper is empty.
Place cards into the empty

hopper.
e Press the Start key of the

affected unit. .
e Press the Start key on the CPU

console.

b) The hopper is not empty. In this

case, the affected unit has not )
been started.
e Press the Start key of the .

affected unit.
e DPress the Start key on the CPU
console. —

Remove the input deck from the
hopgper.

Press the NERC key.

Remove the last two cards from the
stacker and place them in front of
the input deck.

Check the card that is now the
first card of the input deck (i.e.,
the card that caused the error) and
correct it if necessary.

Return the input deck to the
hopper.

Press the Start key of the affected
unit.

Press the Start key on the CPU
console.

| 5| The error that caused the halt is
—n L irrecoveratle.

] 2] The halt indicates one of the follo-
Lt—34 wing conditions. .

a) The hopper is empty and there are

Re-initiate the system run, Lbegin-
ning with the IPL procedure.

still cards to be processed. —

e Place cards into the empty | 61 The punch instruction that led to the
hopper. L——J error halt and, if the affected unit

e Press the Start key of the is a 2520 card read-punch, the preced-
affected unit. ing read instruction, are re-executed

*» Press the Start key on the CPU upon restart.
console. If the device is used for punching

only, follow restart procedure 10.
b) The hopper is empty and there are Otherwise, perform the following
no more cards to be processed. The steps.

card that was the last one in the
hopper has not yet been processed. .
Therefore, the system must be
restarted.
e Press the Start key of the .
affected unit. o
e Press the Start key on the CPU
console.

c) The hopper is not empty. In this
case, the affected unit has not
been started.

e Press the Start key of the
affected unit.

e Press the Start key on the CPU
console.,

| — |

| 3] The stacker is full, or the cover is

L—14 open, or the chip-box is full or mis-
positioned (punching devices only), or .
the print-line selector is not locked
(2560 only) .

110 System/360 Model 20 TPS Operating Procedures

Mark the last card in the stacker
(stacker 2 for any model cf the
2520) .

Remove the hopper deck.

Press the NPRO key and place the
cards ejected by the NPRO in fromt
of the hopper deck.

Remove the marked card, which is
the card that caused the error,
from the stacker and check it. If
it does not contain any entries o-
riginating from earlier processing,
discard it and piace a blank card
in front of the hopper deck. If
the card does contain such entries,
transfer these entries to a blank
card manually, discard the marked
card, and place the newly prepared
card in front of the hopper deck.
The second card in the hopper deck
({behind the blank or newly prepared
card) may have been misread. Check



| J—

| S——

this card and correct it if
necessary.

e Return the hopper deck to the
hopper.

e Press the Start key of the affected
unit.

e Press the Start key on the CPU
console.

The read instruction that led to the

error halt is re-executed upon

restart.

Remove the input deck from the pri-
mary hogper.

If the secondary hopper is also
used, remove the input deck from
the secondary hopper.

Press the NPRO key.

Remove the last three cards from
stacker 1 and place them in front
of the input deck for the primary
hopper.

Check the card that is now the
first card of the input deck for
the primary hopper (i.e., the card
that caused the error) and correct
it if necessary.

If the secondary hopper is also
used, remove the last card from
stacker 5 and place it into the
secondary hopper.

Return the input deck (s) to the
hopper (s) .

Press the Start key of the 2560.
Press the Start key on the CPU
console.

The read instruction that led to the
error halt is re-executed upon
restart.

Remove the input deck from the
secondary hopper.

If the primary hopper is also used,
remove the input deck from the pri-
mary hopper.

Press the NPRO key.

Remove the last two cards from
stacker 5 and place them in front
of the input deck for the secondary
hopper.

Check the card that is now the
first card of the input deck for
the secondary hopper (i.e., the
card that caused the error) and
correct it if necessary.

If the primary hopper is also used,
remove the last two cards from
stacker 1 and place them into the
primary hopper.

Return the input deck {s) to the
hopper (s) .

Press the Start key of the 2560.
Press the Start key on the CPU
console.

—
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Remove the deck from the affected
hopper.

Check the first card of the hopper
deck (i.e., the card that caused
the check).

Repair this card or replace it by a
duplicate.

Return the hopper deck to the
hopper.

Press the start key of the affected
unit.

Press the start key on the CPU
console.

The punch instruction that led to the
error halt is re-executed ugon
restart.

The mispunched card is the last
card in the stacker (stacker 2 for
the 2520). Remove this card from
the stacker and discard it.

Press the Start key on the CPU
console.

The punch instruction that led to this
error halt is re—-executed upon
restart.

Mark the last card in stacker 1.
Press the Start key on the CPU
console.

Remove and discard the mispunched
card, i.e., the card stacked imme-
diately behind the marked card in
stacker 1.

The punch instruction that led to the
error halt is re-executed upon
restart.

Programmed-Halt

Mark the last card in stacker 5.
Press the Start key on the CPU
console.

Remove and discard the mispunched
card, i.e., the card stacked imme-
diately behind the marked card in
stacker 5.

Remove the hopper deck and open the
cover.

Mark the card that is either imme-
diately before or in the read
station.

Manually clear the feed path and
close the cover.

Press the NPRO key to turn off the
Feed-Check light.

Place the marked card and any cards
that followed it in the feed path
in front of the hopper deck.

Place the cards that preceded the
marked card in the feed path into
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the stacker, in the correct order.
Duplicate and replace any damaged
cards.

Return the hopper deck to the
hopper.

Press the Start key of the 2501.
Press the Start key on the CPU
console.

The read instruction that led to the
error halt is re-executed upon
restart.

Remove the hopper deck
cover.

Mark the card that is either in or
immediately beyond the read sta-
tion. (This is the card that
caused the read error.)

Manually clear the feed path and
close the cover.

Press the NPRO key to turn off the
Feed-Check light.

Check the marked card and correct
it if regquired.

Place the marked card and any cards
that followed it in the feed path
in front of the hopper deck.

Place the cards that preceded the
marked card in the feed path into
the appropriate stacker, in the
correct order.

Duplicate and replace any damaged
cards.

Return the hopper deck to the
hopper.

Press the Start key of the affected
unit.

Press the Start key on the CPU
console.

and open the

r—
116

The punch instruction (and the pre-
ceding read instruction if the unit is
also used for reading) that led to the
error halt is re-executed upon
restart.

Remove the hopper deck and open the
cover.

Mark the card that is located imme-
diately beyond the punch station.
(This card may already be in the
stacker.)

Manually clear the feed path and
close the cover.

Press the NPRC key to turn off the
Feed-Check light.

Place the marked card and all other
cards removed from the feed path in
front of the hopper deck, in the
proper order.

Check the marked card. If it does
not contain any entries originating
from earlier processing, replace it
with a blank card. If it does con-
tain such entries, transfer these

System/360 Model 20 TPS Operating Procedures

entries to a blank card manually,
and replace the marked card wit

the newly prepared card.

If the affected unit is a 2520 card
read-punch, check the second card
of the hopper deck, which may have
been misread, and correct it if
necessary.

Duplicate and replace any damaged
cards.

Return the hopper deck to the
hopper.

Press the Start key of the affected
unit.

Press the Start key on the CPU
console.

Remove the hopper deck and open the
cover.

Manually clear the feed path and
close the cover.

Press the NPRO key to turn off the
Feed-Check 1light.

Place the card removed from the
pre-punch station into stacker 1 if
the halt code is 0211, and into
stacker 2 if the halt code is 0212,
Place the card removed from the
pre-read station into the hogper.
Duplicate and replace any damaged
cards.

Return the hopper deck to the
hogpper.

Press the Start key of the 2520.
Press the Start key on the CPU
console.

Remove the hopper deck and open the
cover.

Mark the card that is either imme-
diately before or in the punch
station.

Manually clear the feed path and
close the cover.

Press the NPRC key to turn off the
Feed-Check light.

Place the marked card and any cards
that followed it in the feed path
in front of the hopper deck.

Place the cards that preceded the
marked card in the feed path into
the appropriate stacker, in the
proper order.

Duplicate and replace any damaged
cards.

Return the hopper deck to the
hogper.

Press the Start key of the affected
unit.

Press the Start key on the CPU
console.

Remove the hopper deck and open the
cover.
Mark the following cards:



119

card A (which should
read station) ;

card B (which should
punch station);
card C (which should
card in stacker 1 if the halt code
is 0231, or the last card in stack-
er 2 if the halt code is 0232).

The cards may be mispositioned. If
they are, try to locate them by
means of card numbers or other
identifiers.

Manually clear the feed path and
close the cover.

Press the NPRO key to turn off the
Feed-Check light.

Check card €. If it contains
entries originating from earlier
processing, transfer these entries
to a blank card manually and place
the newly prepared card into the
hopper. If card C does not contain
any such entries, place a blank
card into the hopper. Discard card
C.

Place card B and card A in front of
the hopper deck, so that card B is
the first card of the deck.
Duplicate and replace any damaged
cards.

Return the hopper deck to the
hopper.

Press the Start key of the 2520.
Press the Start key on the CPU
console.

be in the pre-
be in the pre-

be the last

The read instruction that led to the
error halt is re-executed upon
restart.

-
L]

Remove the primary-hopper deck.

If the secondary hopper is also
used, remove the secondary-hopper
deck.

Open the cover.

Mark that card from the primary
hopper which is either immediately
beyond or in the read station.
Manually clear the feed path and
close the cover.

Press the NPRO key to turn off the
Feed-Check light.

Place the marked card and the two
cards from the primary hopper that
followed it in the feed path in
front of the primary-hopper deck.
If ‘the secondary hopper is also
used, place the card from the
secondary hopper that was located
before the read station in front of
the secondary-hopper deck.

Stack any other cards removed fronm
the feed path as regquired.

Check the marked card, which may
have been misread, and correct it
if necessary.

Duplicate and replace any damaged

r—
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cards.

Return the hopper deck(s) to the
hopper(s) .

Press the Start key of the 2560.
Press the Start key on the CPU
console.

The read instruction that led to the
error halt is re-executed upon
restart.

Remove the secondary-hopper deck.
If the primary hopper is also used,
remove the primary-hopper deck.
Open the cover.

Mark the card from the secondary
hopper that is either immediately
beyond or in the read station.
Manually clear the feed path and
close the cover.

Press the NPRO key to turn off the
Feed-Check light.

Place the marked card and the card
from the secondary hopper that fol-
lowed it in the feed path in front
of the secondary-hopper deck.

If the primary hopper is also used,
place the two cards from that hor-
per that were located before the
read station in front of the
primary-hopper deck.

Stack any other cards removed from
the feed path as reguired.

Check the marked card, which may
have been misread, and correct it
if necessary.

Duplicate and replace any damaged
cards.

Return the hopper deck(s)
hopper (s) .

Press the Start key of the 2560.
Press the Start key on the CPU
console.

to the

The punch instruction that led to the
error halt is re-executed upon
restart.

Programmed-Halt

Remove the hopper deck and open the
cover,

Manually clear the feed path and
close the cover.

Press the NPRO key to turn off the
Feed-Check 1light.

Discard all blank cards removed
from the feed path.

Stack any punched cards removed
from the feed path as regquired.

If the halt code is 02D4 or 03D4,
remove and discard the last card
stacked. (This card may have been
mispunched.)

Duplicate and replace any damaged
cards.

Return the hopper deck to the
hopper.
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Press the Start key of the affected
unit.

Press the Start key on the CPU
console.

The punch instruction that led to the
error halt is re-executed upon
restart.

Remove the primary-hopper deck.

If the secondary-hopper is also
used, remove the secondary hopper
deck.

Open the cover.

Manually clear the feed path and
close the cover.

Press the NPRO key to turn off the
Feed-Check light.

Discard any blank cards removed
from the feed path.

Place the punched cards removed
from the feed path and originating
from the primary hopper into stack-
er 1, in the proper order.

If the halt code is 02D4, remove
the last card from stacker 1 and
discard it.

If the secondary hopper is also
used, place the fpunched cards
removed from the feed path and o-
riginating from the secondary hop-
per into stacker 5, in the proper
order. Then remove the last card
from stacker 5 and place it into
the secondary hopper.

Duplicate and replace any damaged
cards.

Return the hopper deck (s) to the
hopper(s) .

Press the Start key of the 2560.
Press the Start key on the CPU
console.

The punch instruction that led to the
error halt is re-executed upon
restart.

Remove the secondary-hopper deck.
If the primary hopper is also used,
remove the primary-hopper deck.
Open the cover.

Manually clear the feed path and
close the cover.

Press the NPRO key to turn off the
Feed-Check light.

Discard any blamnk cards removed
from the feed path.

Place the punched cards removed
from the feed path and originating
from the secondary hopper into
stacker 5, in the correct order.

If the halt code is 02D5, remove
the last card from stacker 5 and
discard it.

If the primary hopper is also used,
place the punched cards removed

—
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from the feed pat. and originating
from the primary hopper into stack-
er 1, in the proper order. Then
remove the last two cards from
stacker 1 and place them into the
primary hopper.

Durlicate and replace any damaged
cards.

Return the hopper deck(s) to the
hopper(s).

Press the Start key of the 2560.
Press the Start key on the CPU
console.

Remove the hopper deck(s) and open
the cover.

Manually clear the feed path and
close the cover.

Press the NPRO key to turn off the
Feed-Check 1light.

Discard any blank cards removed
from the feed path.

Place the punched cards removed
from the feed path (primary feed
for the 2560) into the appropriate
stacker (stacker 1 for the 2560),
in the proper order.

If the affected unit is a 2560 and
the secondary hopper is also used,
place the punched cards removed
from the feed path and originating
from the secondary hopper into
stacker 5, in the proper order.
Then remove the last card from
stacker 5 and place it into the
secondary hopper,

Duplicate and replace any damaged
cards.

Return the hopper deck(s) to the
hopper (s).

Press the Start key of the affected
unit.

Press the Start key on the CPU
console.

Remove the secondary-hopper deck.
If the primary hopper is also used,
remove the primary-hopper deck.
Open the cover.

Manually clear the feed path and
close the cover.

Press the NPRC key to turn off the
Feed-Check 1light.

Discard any blank cards removed
from the feed path.

Place the punched cards removed
from the feed path and originating
from the secondary hopper into
stacker 5, in the proper order.
Place the punched cards removed
from the feed path and originating
from the primary hopper into stack-
er 1, in the proper order. Then
remove the last two cards from
stagker 1 and place them into the
primary hogpper.
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e Duplicate and replace any damaged
cards.

®» Return the hopper deck(s) to the
hopper(s) .

e Press the Start key of the 2560,

e Press the Start key on the CPU
console.

» Check the attached 1403 or 2203
printer and, if an,error condition
exists, correct the condition.

(For the error conditions that may
occur and the corrective action
required, refer to the pertinent
SRL publications.)

Press the Start key of the printer.
Press the Start key on the CPU
console.

The print operation cannot be repeated

to correct the error.

e Mark the misprinted line or correct
it manually.
Press the Start key of the printer.
Press the Start key on the CPU
console.

The read instruction preceding the
error halt is re-executed upon
restart.

* Remove the hopper deck.

e Press the NPRO key.

* Place the last two cards stacked in
front of the hopper deck.

e Correct the first card of the hop-
per deck. (This is the card con-
taining the error.)

e Return the hopper deck to the

hopper.

e Press the Start key of the affected
unit.

e Press the Start key on the CPU
console.

The two read instructions preceding
the halt are re-executed upon restart.

e Remove the hopper deck.

e Press the NPRO key.

e Remove the last three cards fronm
the stacker and place them in front
of the hopprer deck.

e Correct the first card of the hop-
per deck. (This is the card con-
taining the error).

» Return the hopper deck to the
hopper.

e Press the Start key of the 2501.

e Press the Start key on the CPU
console.

Programmed-Halt
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Proceed as described in restart proce-
dure 6. (Correct the card that fol-
lows the marked card. This card con-
tains the format error.)

Proceed as described in restart proce-
dure 15. (Correct the card that fol-
lows the marked card. This card con-
tains the format error).

e Remove the hopper deck from the
hopper (primary hopper for the
2560.)

e If the affected unit is a 2560 and
the secondary hopper is also used,
remove the secondary-hopper deck.

e Press the NPRO key.

o If the affected unit is a 2560,
remove the last three cards from
stacker 1 and place them in front
of the primary-hopper deck.

e If the affected unit is a 2520,
remove the last two cards from the
stacker and place them in front of
the hopper deck.

e Rerlace the card that is now the
first card of the hopper deck
(primary-hopper deck for the 2560)
with a blank carad.

e TIf the affected unit is a 2560 and
the secondary hopper is also used,
remove the last card from stacker 5
and place it into the secondary
hopper.

* Return the hopper deck(s) to the
hopper (s) .

® Press the Start key of the affected
unit.

e Press the Start key on the CPU
console.

e Remove the deck from the secondary
hopgper.

o If the primary hopper is also used,
remove the deck from the primary
hopper.

® Press the NPRC key.

®* Remove the last two cards from
stacker 5 and place them in front
of the secondary-hopper deck.

e Replace the card that is now the
first card of the secondary-hopper
deck with a blank card.

e If the primary hopper is also used,
remove the last two cards from
stacker 1 and place them into the
primary hopper.

e Return the hopper deck(s) to the
hopper (s) .

e Press the Start key of the 2560.

s Press the Start key on the CPU
console.
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a) A check occurred during object pro-

b)

gram execution.
e Empty both hoppers and all
stackers.
e Press the NPRO key.
e Mark the last card in stacker 1.
ee Place 6 blank cards into the
primary hopper.
e Press the Start key of the 2560.
e Press the Start key on the CPU
console.

Operation is resumed, and an infor-
mation card is punched which con-
tains relevant details for restart
procedure 36. (See Figure 49 for
the format of the information
card.) If the halt was preceded by
a punch-card or write-card instruc-
tion, the instruction(s) is (are)
re-executed and 1 or 2 correction
cards are produced. If a halt
occurs during the punching of the
information and correction cards,
follow the appropriate restart pro-
cedure, which is indicated by the
halt code. If no error condition
occurs, the system halts and the
code 0202 is displayed when the
information and correction cards
have been punched.

e When 0202 is displayed in the
E-S-T-R fields of the register
panel, perform restart procedure
36. .

A check occurred after resuming
operation within this restart pro-
cedure {(see (a) above).

e Empty the primary hopper and
press the NPRO key.

e Remove and discard all cards
following the marked card in
stacker 1.

¢ Continue with step 4 under (a)
above (step 4 is marked by
double bullets).

This halt indicates one of the follow-
ing conditions.

a)
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A feed check (possibly combined
with other type(s) of error)
occurred during object program
execution.
e Empty both hoppers and all
stackers.
Open the cover.
Manually clear the feed path and
close the cover.
s Press the NPRO key to turn off
the Feed-Check light.
e Stack all cards removed from the

feed path (cards from the pri-
mary hopper into stacker 1,
cards from the secondary hopper
into stacker 5), and check the
stacking sequence.

e [Durlicate and replace any
damaged cards.
Mark the last card in stacker 1.
Continue with step 4 of restart
procedure 34a (step U is marked
by double bullets).

b) A feed check occurred after resum-

ing operation within restart proce-

dure 34.

e Empty the primary hopper and
open the cover.

e Manually clear the feed path and
close the cover.

e FPress the NPRO key to turn off
the Feed-Check light.

e Discard all cards removed from
the feed path and all cards fol-
lowing the marked card in stack-
er 1.

e Continue with step 4 of restart
procedure 34a (step 4 is marked
by double Ltullets).

1
136] This halt indicates one of the follow-
t—— ing conditions.

a) Restart 34 has Lkeen completed suc-

cessfully and the system is ready

for restart 36. (Cpon restart 36,

object program execution is

resumed.)

e Empty the primary hopper.

e Press the NPRO key.

e Remove all cards following the
marked card from stacker 1.
Ciscard any tlank cards. The
card immediately behind the
marked card is the information
card. The format of this card
is shown in Figure 37. The
information card may be followed
by 1 or 2 correction cards.

s If a rewritten correction card
was stacked behind the informa-
tion card, look for the last
card written Lkefore the halt
occurred. This card is either
the card that is now the first
card in the stacker specified in
column 6 of the information card
or the last card of the deck
removed from the stacker speci-
fied in column 8 of the informa-
tion card. Check whether this
card contains entries
originating from earlier proces-
sing., If this is the case,
manually transfer these entries
to the rewritten correction
card. Replace the last card
written with the correction



b)

card.

Starting with the marked card,
remove from stacker 1 the number
of cards specified in column 9
of the information card and
place them in front of the
primary-hopper deck.

Starting with the last carad
stacked, remove from stacker 5
the number of cards specified in
column 10 of the information
card and place them in front of
the secondary-hopper deck.
Remove all cards (if any) from
the stackers and place thenm
behind the appropriate stacker
decks.

If a repunched correction card
was stacked behind the informa-
tion card, look for the last
card punched before the halt
occurred. This card is now the
first card of the hopper deck
specified in column 3 of the
information card. Check whether
this card contains entries orig-
inating from earlier processing.
If this is the case, manually
transfer these entries to the
repunched correction card.
Replace the last card punched
with the correction card.

If column 1 of the information
card does not contain a 1-punch,
look for the card that caused
the preceding error halt. 1If
column 3 of the information card
contains 1, the error halt was
caused by the card that is now
the second one in the primary-
hopper deck. If column 3 of the
information card contains 2, the
error halt was caused by the
card that is now the second one
in the secondary-hopper deck.

If necessary, correct the card
that caused the check.

Return the hopper decks to the
hoppers and the stacker decks to
the stackers.

Press the Start key of the 2560.
Press the Start key on the CPU
console.

Discard the information card and
any replaced cards.

check occurred upon restart 36a.
Empty both hoppers and stackers
1 and 5.

If the Feed-Check light is off,
press the NPRO key.

If the Feed-Check light is on,
open the cover, manually clear

Programmed-Halt Displays and Restart Procedures
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the feed path, close the cover,
and press the NPRO key to turn
off the Feed-Check light.

e Duplicate and replace any
damaged cards.

 Place all cards removed during
feed-path clearing or ejected by
the NPRO in front of their hop-
per decks, in the progper order.

¢ Return the hopper decks to the
hoppers and the stacker decks to
the stackers.

e Press the Start key of the 2560.

e Press the Start key on the CPU
console.

137| The punch instruction that led to the
halt was a dummy-punch instruction
required to move an END or XFR card

| |
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through the punch station.

The

instruction is not re-executed upon
restart.

Remove the hopper deck (s).

Press the NPRO key.

If the secondary hopper is also
usaed, remove the last card from
stacker 5 and place it into the
secondary hopper.

Remove all cards that follow the
END or XFR card from stacker 1 and
place them into the primary hopper.
Return the hopper deck(s) to the
hoprer(s).

Press the Start key of the 2560.
Press the Start key on the CPU
console.

The punch instruction that led to the
halt was a dummy-punch instruction
required to move an END or XFR card

through the punch station.

The

instruction is not re-executed upon

restart.

® Remove the hopper deck(s).

e Open the cover.

e Manually clear the feed path.

» Press the NPRO key to turn ocff the

Feed-Check light.

Place the cards removed from the
feed path and originating from the
primary hopper into stacker 1 and
the cards (if any) originating from
the secondary hopper into stacker
5; check the stacking sequence.

If the secondary hopper is also
used, remove the last card from
stacker 5 and place it into the
secondary hopper.

117
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JColumn |Contents | Indication |
t + + 1
|1 |blank | read or feed error I
| | } 1
| 11 | punch error ]
I 1 t {
1 |2 | Tead-format error, primary feed |
| I } x|
| 13 | read-format error, secondary feed |
| | + 1
] 14 | punch-format error, primary feed

| ] { 1
| 15 | punch-format error, secondary feed i
I ] + 1
| |16 | punch in EOF card, primary feed ]
| | + 1
| |7 | punch in EOF card, secondary feed |
H + t 1
| 2 |blank | == |
I + + 1
] 31 | 1 | error occurred during operation in primary |
| | | feed ]
| ] } 4
| |2 | error occurred during operation in secondary |
1 I | feed I
— 1 + 4
| 4 | blank | —- |
t t } |
] 52 1 ¥ | the hopper of origin and the stacker for the |
| | | card located at the pre-print station or at |
| | | the punch station when the halt occurred

L 1 1 A4
) T L 1
| 62 | * | the hopper of origin and the stacker for the |
J | | card located at the print station when the |
| | | halt occurred |
1 i 4 J
r 1 1] 1
1 7 | * | the hopper of origin and the stacker for the |
| | ] last card stacked

t + + ]
|} 8 | * | the hopper of origin and the stacker for the |
| | | next-to-last card stacked |
1 | 1
I ] T 1
1 9 10 or 2 or] number of "run-out" cards to be returned to |
| 13 or 4 | the primary hopper |
L ] 1 1
r T T 1
| 10 10 or 1 or| number of "run-out" cards to be returned to |
| |12 or 3 | the secondary hopper ]
L 4 1 L ]
) 1 L] 1
|*blank = no card located in this position |
| 12-0-9-n = from primary hopper to stacker n

| 12-8-n = from secondary hopper to stacker n |
| (n may be any one of the digits 1 through 5)

L J

-

For output files only (additional 12-punch in column 3): If the Feed-Check light was
on when halt code 0201 was displayed because a card did not properly register at the

punch station, punching was suppressed. In this case, check which feed was involved

and increase by 1 the number of cards to be returned to the corresponding hopper.

2 Normally, either column 5 or column 6 contains information. If both columns contain

information, no accurate restart procedures can be guaranteed.

Figure 49. Format of the Information Card Punched by the 2560 During Restart 34
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® Remove all cards that follow the
END or XFR card from stacker 1 and

place them into the primary hopper.

* Duplicate and replace any damaged
cards.

e Return the hopper deck(s) to the
hopper(s) .

e Press the Start key of the 2560.

e Press the Start key on the CPU
console.,

e TIf the primary hopper is also used,
remove the last 2 cards from stack-
er 1 and place them into the pri-
mary hopper.

e Remove all cards that follow the
END or XFR card from stacker 5 and
place them into the secondary
hopper.

e Return the hopper deck(s) to the
hopper (s) .

e Press the Start key of the 2560.

e Press the Start key on the CPU

— console.
139} The punch instruction that led to the
t— halt was a dummy-punch instruction —
required to move an END or XFR card |42| The punch instruction that led to the

through the punch station. The
instruction is not re-executed upon
restart.

Remove the hopper deck.
Press the NPRO key.
Remove all cards that follow the
END or XFR card from stacker 1 and
place them into the hopper.

e Return the hopper deck to the
hopper.
Press the Start key of the 2520.
Press the Start key on the CPU
console.

The punch instruction that led to the
halt was a dummy-punch instruction
required to move an END or XFR card
through the punch station. The
instruction is not re-executed upon
restart.

Remove the hopper deck.

Open the cover.

Manually clear the feed path.

Press the NPRO key to turn off the

Feed-Check light.

e Place the cards removed from the
feed path into stacker 1, in the
proper order.

®» Remove all cards that follow the
END or XFR card from stacker 1 and
place them into the hopper.

e Duplicate and replace any damaged
cards.

e Return the hoprer deck to the
hopper.

e Press the Start key of the 2520.

e Press the Start key on the CPU

console.

The punch instruction that led to the
halt was a dummy-punch instruction
required to move an END or XFR card
through the punch station. The
instruction is not re-executed upon
restart.

 Remove the hopper deck (s).
e Press the NPRO key.

halt was a dummy-punch instruction
required to move an END or XFR card
through the punch station. The
instruction is not re-executed upon
restart.

Remove the hopper deck(s).

Open the cover

Manually clear the feed fpath.

Press the NPRO key to turn off the

feed-check 1light.

 Place the cards removed from the
feed path and originating from the
secondary hopper into stacker 5 and
the cards (if any) originating from
the primary hopper into stacker 1;
check the stacking sequence.

e If the primary hopper is also used,
remove the last 2 cards from stack-
er 1 and place them into the pri-
mary hopper.

e Remove all cards that follow the
END or XFR card from hopper 5 and
place them into the secondary
hopgper.

# Duplicate and replace any damaged
cards.

s Return the hopper deck(s) to the

hopper (s).

Press the Start key of the 2560.

Press the Start key on the CPU

console.

* Display location 9C, which contains
the address of the tape drive
concerned.

* Check whether this drive is
attached to the I/0 channel. 1If
the drive is attached, the tape
control unit is not ready (either
the power is off, or the unit has
been switched to off-1line CE
operation).

If the drive is not attached, i.e.,
the address displayed is not asso-
ciated with any of the tape drives
included in the user's Model 20
system, the pertinent contents of
the Basic Monitor in main storage
are invalid. This can have two
causes: either the REP cards for
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the Basic Monitor contained invalid
addresses, or a problem progran
changed the contents of the Basic
Monitor area. In any case, the Job
must be discontinued.

¢ Press the Start key on the CPU con-
sole to initiate the end-of-job
routine.

e Have the hardware analyzed Lty an
IBM customer engineer. When this
analysis has been made, the job
must be discontinued.

» Press the Start key on the CPU con-
sole to initiate the end-of-job
routine.

Display locations A0 and A1, which
contain the address of the CCW con-
taining the error.

If the address displayed is that of a
location within the Basic Monitor
area, part of the Basic Monitor has
been destroyed by a problem progran.
In this case, a new system run {start-
ing with the IPL procedure) must be
initiated. 1If the address displayed
indicates a location within the pro-
blem program, the job must be discon-
tinued. Press the Start key on the
CPU console to initiate the end-of-job
routine.

The condition cannot be corrected. If
it is desired to further identify the
halt, the following steps may be
taken.

* Display location 9C, which contains
the address of the tape drive
concerned.

e Display locations A0 and A1, which
contain the address of the CCW.

e Display the first byte of the CCW,
which contains the command code.

If the command code is 04 (sense),
no sense data has been stored. If
the command code is not 04, loca-
tions DO through D5 (sense data)
may be displayed.

Discontinue the job by pressing the

Start key on the CPU console to initi-

ate the end-cf-job routine.

If the halt follows an operator-choice
halt and the cause of the latter was
considered a disaster condition, no
further diagnosing is required.
Otherwise, perform the following steps
to identify the cause of the halt.

e Display location 9C, which contains
the address of the tape drive
concerned.
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e Display location DO (sense byte 0).
If bit 3 (equipment check), and/or
bit 5 (overrun), and/or kit 6 (word
count zero) of this byte are on,
the cause of the halt is a hardware
malfunction. In this case, have
the hardware analyzed by an IEM
customer engineer., Otherwvise,
tinue with the following step.

e Display locations 40 and A1, which
contain the address of the CCW.
Display the command code (1lst Lkyte
of the CCW). If the command code
is 27 (backspace block), 2F (back-
space ifile), or 0C (read backward),
display location D1 (sense byte 1)
and check kit 4 (load-point Lit).
If this bit is on, the error halt
was caused by a Lkackspace or read-
backward operation that led to or
was attempted at load-point. In
this case, display location 9D
(unit status) and inspect bit 5
(device-end bit) to determine
whether the operation was attempted
at load-point or led to load-point
(on = to load point, off = at load
point).

If the command code is not 27, 2F,
or 0C, or if the load-point bit is
off, continue with the following
step.

e Display location DO (sense byte 0)
and check bit 4 (data check). If
the bit is on, the halt was caused
by an irrecoverable read error
(during the execution of a read or
read-backward command) that could
not ke handled by the proklem pro-
gram. If the bit is off, the tape
drive or the tape control unit left
ready status during the execution
of a command Lkecause (1) the power
dropped, or (2) the reset key of
the drive was pressed, or (3) an
operation was not terminated before
the physical end of the tape was
reached (read or forward-space-
block operation into a completely
erased tape, or forward-space-file
oreration on a tape that does not
contain a tape mark between the
starting point of the operation and
the physical end of the tape).

e Having identified the cause of the
halt, discontinue the job by pres-
sing the Start key on the CPU con-
sole to initiate the end-of-job
routine.

con-

Perform the following stegs to
identify the cause of the halt.

e« Display location 9C, which contains
the address of the tape drive
concerned.

e Display location DO (sense byte 0).



| —
1491

L——d

¢ TInspect bit 1 (intervention
required). If this bit is on, the
tape drive addressed is not
attached to the control unit.

e Display location D1 (sense byte 1).

e TInspect bit 7 (not capable). If
this bit is on, an attempt has been
nade to read, on a tape drive ({one
of the NMNodels 4 through 6) without
the NRZI compatibility feature, a
tape written in the NRZI mode.

e Display location DO (sense byte 0).

* Inspect bit 4 (data check). If
this bit is on, a write error has
occurred.

o If bits 1 and 4 were found to be
off, inspect bit 2 (bus-out check).
If this bit is on, a bus-out check
(not corrected after 3 repeated
attempts) has occurred. This is a
channel hardware failure, which
should be analyzed by an IBM cus-
tomer engineer. For further
identification, location 9D (unit
status) may be displayed to find
out whether the error occurred dur-
ing initial selection or during
data transfer.

o If bit 2 of sense byte 0 is also
off, bit 0 (command reject) must be
on. Display locations A0 and A1 to
find the address of the CCW. Dis-
play the first byte of the CCW,
which contains the command code.

If the command code is 01 (write),
1F (write tapemark), or 17 (erase),
an attempt has been made to write
on, or erase, a file-protected tape
volume. In this case, kit 6 in
location D1 (file-protected) is
also on.

e If the command code is not 01, 1F,
or 17, an attempt has been made to
set a tape control unit with 7-
track compatitbtility feature to
"data converter on" although the
unit does not have the data conver-
sion feature.

If the error condition cannot be

corrected manually, the job must be

discontinued. Press the Start key on
the CPU console to initiate the end-
of-job routine.

If the condition has been corrected or

another repetition seguence is

desired, manually enter into location

CE (operator-communication byte) any

non-zero binary value and press the

Start key on the CPU console to resume

operation.

e Display general register 13, which
contains the displacement of the
symbolic device address that vas
not assigned cr misassigned, coun-
ted from the beginning of the log-
ical unit table in the Basic
Monitor.

r——
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a)

b)
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Display general register 15, which
contains the address of the command
control block.

Give this information to the pro-
grammer to enable him to correct
the program.

Discontinne the job by pressing the
Start key on the CPU console. This
initiates the end-of-job routine.

Display location 9C, which contains
the address of the tape drive
concerned.

Put this drive into ready status.
Press the Start key on the CPU con-
sole to continue processing.

Correct the error condition and re-
initiate the system run, beginning
with the IPL procedure.

The incorrect card was read on a

2501 or a 2520 card Read-Punch.

e Remove the input deck from the
hopper.

Press the NPRC key.

Remove the last two cards fron
the stacker and place them in
front of the input deck.

e Check the card that is now the
first card of the input deck
{i.e., the card that caused the
error) and correct it if
necessary.

e Return the input deck to the
hopper.

e Press the Start key of the
affected unit.

e Press the Start key on the CPU
console.

The incorrect card was read on the

2560 primary feed.

e Remove the input deck from the
primary hopper.

o If the secondary hopper is also
used, remove the input deck from
the secondary hopper.

e Press the NPRC key.

e Remove the last three cards fron
stacker 1 and place them in
front of the input deck for the
gfrimary hopper.

* Check the card that is now the
first card of the input deck for
the primary hopper (i.e., the
card that caused the error) and
correct it if necessary.

e TIf the secondary hopper is also
used, remove the last card from
stacker 5 and place it into the
secondary hopper.

e FReturn the input deck(s) to the
hopper (s) .

e TFress the Start key of the 2560.
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Note:

e Press the Start key on the CPU
console.

The incorrect card was read on the

2560 secondary feed.

e Remove the input deck from the
secondary hopper.

e If the primary hopper is also
used, remove the input deck frcm
the primary hopper.

Press the NPRO key.

e Remove the last two cards fronm
stacker 5 and place them in
front of the input deck for the
secondary horgprer.

e Check the card that is now the
first card of the input deck for
the secondary hopper (i.e., the
card that caused the error) and
correct it if necessary.

e If the primary hopper is also
used, remove the card(s) ejected
by the NPRO from stacker 1 and
place it (them) into the primary
hopper.

e Return the input deck (s) to the
hopper(s) .

e Press the sStart key of the 2560.

e Press the Start key on the CPU
console.

When the program is running

under control of a card-resident sys-
tem, the Jjolk control statements must
precede phase 02 of the Jot Control
program deck.

If the incorrect card is a loader

card, place the control cards in front
of phase 02 of the Jol Control program
deck, before returning the input

deck (s) to the hopper(s).

Remove the hopper deck(s).

Press the NPRO key.

Set up the I/C devices for the next
job.

Press the Start keys of all I/O
devices to be used.

Fress the Start key on the CPU
console.

Both JOB cards are ignored.

Remove the input deck from the hop-
per of SYSRIR.

If SYSRDR refers to the primary or
secondary feed of a 2560 and the
other feed is also used, remove the
other hopper deck, too.

Fress the NPRO key.

Remove the job control cards read
during this Job Control run (i.e.,
all cards up to, and including, the
first of the two JOB cards read)
from the stacker of SYSRDR (stacker
1 for 2560 primary feed, stacker 5
for 2560 secondary feed).

Place the JOB card and all other

—
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jcb control cards required for the
next job into the hopper of SYSRDR.
Make sure that the last control
card is an EXEC carad.

Check the first cards of the ingput
deck previously removed from the
hcpper. 1If they are okject progranm
cards, return the input deck to the
hopper. 1If they are jok control
cards for the next-but-one job,
(which can be the case only when
the tape-resident Job Control pro-
gram is being executed), check
whether the JOB card is missing.

If so, the second JCE card read is
probatly for this job. ©Place this
JOB card and all job control cards
that followed it in the stacker
into the hopper of the device
assigned to SYSRDR and return the
input deck to the hopper.

If the device is a 2560 and the
other feed is also used, return the
cards ejected from that feed by the
NEBC to the hopper, and return the
hopper deck to the hopper.

Press the Start key of the device.
Press the Start key on the CPU cocn-
scle to resume operation.

If it is desired to discontinue the
jok,

prepare the I/0 devices for the
next jolk and

press the Start key on the CPU con-
sole to initiate the end-of-jck
routine.

If it is desired to continue the job,
take the following steps:

Remove the hopper deck from the

affected device.

If the device is the 2560 primary

or secondary feed and the other

feed is also used, remove the deck
from the other hopper.

Press the NPRO key of the device.

a) If the device is a 2501 and an
additional input area has not
been specified in the RPG con-
trol card (i.e., col. 22 is
blank), remove the last two
cards from the stacker.

b) If the device is a 2501 and an
additional input area has been
specified in the REG control
card (i.e., col. 22 ccntains a
E) , remove the last three carxds
from the stacker.

c) If the device is a 2520 Card
Read-Punch, remove the last two
cards stacked.

d) If the device is the 2560 pri-
mary feed, remove the last three
cards from stacker 1.

e) If the device is the 2560 secon-
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dary feed, remove the last two
cards from stacker 5.

Place the cards removed from the

stacker in front of the hopper

deck, in the proper sequence.

(Refer to the RPG listing or a list

prepared by the programmer.)

Check the card that is now the last

card in the appropriate stacker.

Use the RPG listing or the 1list

prepared by the programmer to

determine the next mandatory card
type that is to follow the last
card in the appropriate stacker.

Check whether the first card of the

hopper deck is a card of this type.

If this is not the case, take the

following steps:

a) If one or more cards of the
required type follow later in
the hopper deck, remove the
card(s) preceding it (or thenm).
The removed card (s) cannot be
processed during the current
job.

b) If the reguired card type is
missing, prepare the specified
card(s) of this type and insert
it (or them) into the hopper
deck, in the proper sequence.
Remove any cards (s) that precede
the newly prepared card(s) in
the hopper deck. The removed
card(s) cannot ke prccessed dur-
ing the current job.

If the affected device is the 256C

primary or secondary feed and the

other feed is also used, remove the
card (s) ejected by the NPFRC from
the stacker of the other feed and
place it (or them) in front of the
corresponding hopper deck.

Return the hopper deck'(s) to the

hopper(s) .

Press the Start key of the affected

device.

Enter FF into location OOCE.

Press the Start key on the CPU con-

sole to continue processing.

If it is desired to discontinue the
jok,

prepare the I/0 devices for the
next job and

press the Start key on the CPU con-
sole to initiate the end-of-job

., routine.

If it is desired to continue the job,
take the following steps:

Remove the hopper deck from the
affected device.

If the device is the 2560 primary
or secondary feed and the other
feed is also used, remove the deck
from the other hopper.

Press the NPRC key of the device.
a) If the device is a 2501 and an

r—
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additional input area has not
been specified in the REG con-
trol card (i.e., col. 22 is
blank) , remove the last two
cards from the stacker.

b) If the device is a 2501 and an
additional input area has been
specified in the REG control
card (i.e., col. 22 contains a
E) , remove the last three cards
from the stacker.

c) If the device is a 2520 Card
Read-Punch, remove the last two
cards stacked.

d) If the device is the 2560 pri-
mary feed, remove the last three
cards from stacker 1.

e) If the device is the 2560 secon-
dary feed, remove the last two
cards from stacker 5.

Insert the cards removed from the

stacker into the hopper deck, in

the proper sequence by matching
fields.

Check the matching field of the

last card in the stacker against

that of the first card of the 'op-
per deck. If the card of the nop-
per deck is not in the specified
sequence with respect to the
stacked card, remove this card from
the hopper deck.

Repeat the preceding step until the

first card of the hopper deck is in

sequence with the last card in the
stacker. (The removed card(s) can-
not re processed during the current
jok.)

If the affected device is the 2560

primary or secondary feed and the

other feed is also used, remove the
card(s) ejected bty the NFBRO from
the stacker of the other feed and
place it (or them) in front of the
corresponding hopper deck.

Return the hopper deck (s)

hopper (s) .

Press the Start key of the affected

device.

Enter FF into location OOCE.

Press the Start key on the CPU con-

sole to continue processing.

to the

Display register 13, which contains
the displacement of the affected
symbolic device address (logical
unit block) from the teginning of
the logical unit table, and identi-
fy the tape drive concerned.
Display register 15, which contains
the address of the corresponding
DTF rlock. The DTF block contains
information which may assist the
programmer in locating the error
(e.g., the accunmulated tlock count
in bytes 30-33, and the residual
count in bytes 4-5). The structure
of the DTF klock is described in
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detail in the SRL publication IBK

System/360 Model 20, Tape Program-
ming Sysitem, Input/Output Control

System, Form C24-9003.

Display register 13, which contains
the displacement of the affected
symbolic device address (logical
unit block) from the beginning of
the logical unit table, and identi-
fy the tape drive concerned.

Document feeding in the IBM 1419 has

stopped.

One of the following has

occurred:

Sort-Check Halt -

1419 Sort-Check

indicator and Stop-Restore key are
illuminated.

er

More than one or none of the stack-
chute blades have Lkeen activated

for a document passing the selector

station.

Locument feeding stops, and

the remaining documents in the docu-
ment path are read, stacker selected,

processed, and printed.

The error

document is directed to the reject
pocket.

»

If

Remove the error document from the
reject pocket.

Follow the installation procedures
to identify the error document and
place the error document into the
correct pocket.

Press the 1419 Stop-Restore key.
Press the 1419 Start key.

Press the Start key on the CPU
console.

Feed, and Stop-Restore key lights
are on (1419). Transport light is
on (1259).

Follow the installation procedure
to determine which of the docu-
ments have been read.

Place the documents that have bheen
read into the correct pockets.
Return all other doccuments to
the hopper in the proper order.
Place any mutilated documents
into the reject pocket.

Press the Stop-Restore key on the
1419.

Press the

Press the

Start key on the 1419.
Start key on the CPU.

it is desired to discontinue the

job:

e Enter a hexadecimal value other
than *00' in the communication
kyte {locaticn X'0OCE').

e Press the Start key on the CPU
Console to initiate the end-of-
job routine.
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Remove the input deck from the
hopper

Press the NERC key

Remove the last two cards from the
stacker and place them in front of
the input deck.

Place the USER routine in front of
the input deck.

Return the input deck to the hopper
Fress the Start keys on the
affected units

Press the Start key on the CPU
console.

Too many follow-up documents were
encountered after a disengage instruc-

ticn,

tecause the input buffer becanme

full.

Press the
Character Reader.

Press the Start key on the CEU to
continue processing.

If this halt occurs frequently,
call in an IBF Customer Engineer.

Stop key on the Magnetic

A 1419 I/C error has occurred.
Several unread documents may be in the
reject rpocket.

Stor the 1419.

Start the CPU and allow the user
program to print all the documents
that have been read.

Return all rejected, unread docu-
ments to the feed hopper.

Start the 1419 to continue
processing.

If the user program specified ERRE-
XIT in the 1419 file-defipiticn
statement, the Jjob can be discon-
tinued using the error exit option.

Check that the power to the Modenm
is cn and that the connection to
the BSCA has reen made properly.
Check that the BSCA is ready.

If the Autocall feature is used,
make sure that the receiver is on
the hook and that the Autocall unit
has power on.

Set the Register—-Data,/Address
switch to the address 00CE.

Set the Data switck to a value
other than zero.

Set the Mode switch to STCR ALTER.
Fress START on the CEU tc set the
CE tyte to the value indicated by
the LCata switch.

Set the Mode switch to EROCESS.
Fress START on the CEU.

If the program does not continue and
error code 0501 is displayed again,
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the job must be discontinued (after
communicating with the operator of the
remote terminal) .

Cperator choice:

a)

b)

Follow the appropriate procedure as
indicated for halt code 02D2Z.
Follow the appropriate procedure as
indicated for halt code 02D2, but
enter a value other than 00 into
location CE before pressing the
Start key on the CPU console. The
cards will then not be read (i.e.,
checked for "all blanks") before
they are punched.

Cperator chcice:

a)

b)

Follow the appropriate procedure as
indicated for halt code CZD3.
Follow the appropriate procedure as
indicated for halt code (C2D3, but
enter a value other than (00 into
location CE before pressing the
Start key on the CPU console. The
cards will then not be read (i.e.,
checked for "all klanks") Lkefore
they are punched.

Cperator choice:

a)

k)

Follow the appropriate procedure as
indicated for halt code (CzZD4.
Follow the approrriate procedure as
indicated for halt code C2D4, but
enter a value other than 00 into
location CE before pressing the
Start key on the CPU console. No
more cards will then be punched
during the jok.

Operator choice:

a)

b)

Follow the appropriate procedure as
indicated for halt code 02ZzD5.
Follow the appropriate procedure as

Programmed-Halt Displays and Restart Erocedures
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indicated for halt code 02L5, Eut
enter a value other than €O into
location CE before pressing the
Start key on the CPU console. No
more cards will then ke punched
during the jech.

Operator choice:

a)

k)

Cperator

a)

b)

c)

b)

Follow the appropriate procedure as
indicated for halt code 03D4.
Fcllow the appropriate procedure as
indicated for halt code 03D4, but
enter a value other than 00 into
location CE before pressing the
Start key on the CPU conscle.
more cards will then be punched
during the jotk.

Nc

choice:

the Start key on the CPU con-
scle. The line will ke reprinted.
Enter FF into location CE and press
the Start key on the CPU cocnsole.
The line will not be reprinted.
Enter a value other than 00 or FF
into location CE and press the
Start key on the CPU consocle.
misprinted line will now Lte
reprinted once without a halt
occurring before reprinting.
Reprinted lines will te marked.

Press

Any

Eress the Start key on the CPU
console to continue processing.

The card that caused the halt is
selected to a separate stacker.
Enter a value other than CO0 into
location CE and press the Start key
on the CPU console. Depending on
the type of error (read check or
punch check), no more cards will ke
read (i.e., checked for "all
blanks") or punched, respectively.
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PRCGRAMMED-HALT L[ISPLAYS

T ¥ T T 1
| Code | Cause |Additional Identification | Ref .No. |
|Displayed| I | |
| ESTR | | | |
+ } + + 4
] 0100 12501 not ready |Attention and Feed-Check | 1 |
| | | lights off | |
| i |0nly attention light on | 3 |
| | |Feed-Check light on 1 13 |
} + <+ + !
] 0101 |Read error (and possitly additional |Feed-Check light off | 4 |
| | feed check) on 2501 |Feed-Check light on | 14

L 1 [ 1 A4
L T T L 1
| 0110 |Read-format error on 2501 |Feed-Check 1light off | 28 |
| | (one I/C area specified) | | |
— t +- t !
{ 0111 |Read-format error on 2501 | Feed-Check light off ] 29 |
| | (two I/0 areas srpecified) | ] |
t + + + 4
] 011C |Card read error during IPL |Feed-Check light off | 5

L 4 4 L ]
T T T Ll 1
| 01C0 12501 not ready |Attention and Feed-Check | 2

| | | 1lights off | |
| | |Only attention 1light on | 3 i
| | | Feed-Check light on | 13 |
F + : + t 1
| 01D1 | Read error (and possikly additional |Feed-Check light off | 4

| or |feed check) on 2501 |Feed-Check light on | 14

| 01L2 | | | |
t + } + 2!
] 0200 |Unit with device address 2 (25€0 J]Attention and Feed-Check | 1 |
| | MFCM, 2520 card read-punch or ] (and, if 2560, Hopper- ]

| 12520 card punCh) not ready | check) lights off | ]
| | |only attention light on ] 3 |
| | | Feed-Check 1light on | 24 |
| | |Hopper-Check light on | g

k H = + :
] 0201 |Punch error (and possibly additional|2520: Feed-Check 1light off | 6 |
] | feed check) on 2520 card punch or 12520: Feed-Check light on I 15 |
| lany check on 2560 MFCM 12560: Feed-Check 1light off | 34 ]
| | |12560: Feed-Check light on ] 35 |
1 1 1 1 . |
r T T T 1
| 0202 12560 ready for second restart | ] 36 |
1 I .y i J
L ] 1 T L] 1
| 0205 | Punch error (and possibly additional|Feed-Check light off | 6 |
] or |feed check) on 2520 card read- | Feed-Check light on ] 15 |
| 0206 | punch | | |
1 L i 1 1
T T LI 1 1
} 0209 |Read error (and possibly additional |Feed-Check 1light off i 4 |
1 or Jfeed check) on 2520 card read- |Feed-Check light on | 14 ]
| 020a | punch | ] |
| + + - } 1
| 020D | Read error and punch error (and |Feed-Check light off | 6 |
| or {possibly additional feed check) on |Feed-Check light on 1 15

| O020E 12520 card read-punch | | |
i + 1 + 4
] 0211 |Feed check prevents read operation |Feed-Check light on ] 16 |
| or Jon 2520 card read-punch ] | |
| 0212 | | | |
I + t - } |
| 0220 | Feed-check on 2520 card punch |Feed-Check 1light on 117

1 1 1 L ]
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| Code | Cause J]Additional Identification | Ref.No.|
|Displayed] | | |
| ESTR I | I l
F } } } 1
| 0221 | Feed-check prevents punch operation |No card in pre-read station | 9 |
| or Jon 252C card read-punch | (hopper-check) | |
| 0222 | |Card in pre-read station | 17 |
1 I 1 I ]
L T ] T 1
| 0231 |Feed check occurred during punch |Feed-Check light on 1 18 1
| or |loperation on 2520 card read-punch | | |
| 0232 | | | |
F t t + 4
| 0235 |Punch error prevents read operation |Feed-Check light off ] 6 ]
| or lon 2520 card read-punch | | |
| 0236 | | 1 |
t } + - t 4
I 0241 |Punch-format error on 2520 card |Feed-Check light off | 28

] or fread-punch | { |
1 0242 | I | |
b } + + 4
| 0281 |Read-format error on 2520 card | Feed-Check light off | 28 |
| or |read-punch | | |
| 0282 | | | |
I } + + {
| 0285 |Punch error and additional read- |Feed-Check light off | 30

| or |format error on 2520 card read- | Feed-Check 1light on 1 31 |
| 0286 | punch | i |
b } -+ + 1
| 02B2 |Read error and/or feed check |Feed-Check 1light off | 70 |
| jon 2560 primary feed or |Feed-Check 1light on | 64

| 12520 card read-punch | | |
— } + } 1
] 02B3 |Read error and/or feed |Feed-Check light off | 70 |
| Jcheck on 256C secondary feed | Feed-Check light on ] 65 |
b + } } |
| O02B4 |Punch error and/or feed check |Feed-Check light off | 70

| Jon 2560 primary feed or |Feed-Check light on | 66 |
| }2520 card read-punch | |

| jor 2520 card punch | | |
I + + + 1
| 02BS |Punch error and/or feed check |Feed-Check light off | 70

I Jon 2560 secondary feed | Feed-Check 1light on | 67 |
1 4 1 34 . |
T L] T 1 1
| 02C1 | Feed check prevents read or punch |Feed-Check light on 1 17

| Joperation on 252C card read-punch | | |
] |or card punch | | |
i + } + 4
| 02C3 |Feed check prevents read operation |Feed-Check light on ] 17 ]
| jon 2520 card read-punch | | |
1 1 1 { 1
r L T T 1
| 02C5 |Read error and/or feed check on |Feed-Check 1light off 1 q

| 12520 card read-punch |Feed-Check light on | 14 |
L 4 i 4 - |
r L) 1 - ]
| 02C7 |Punch error and/or read error and/ |Feed-Check light off | 6 |
1 |or feed check on 2520 card read- |Feed-Check 1light on | 15 ]
| |punch or 252C card punch 1 | ]
L ] [l [} ]
T T L] 1
| 02rC0 ]Unit with device address 2 (2560, |Attenticn and Feed-Check | 2 |
| 12520 card read-punch or 2520 card | (and, if 2560, Hopper- | |
| |punCh) not ready | check) 1lights off | |
1 | |0nly Attention light on ] 3 |
] | |Feed-Check 1light on | 24 |
| | | 9 |
i 1 1 ']

|Hcrrer-Check 1light on
L
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| Code |Cause |Additional Identification |Ref.No. |
IDisplayed| | ] |
| ESTR I | ! |
t t + + {
| 02D2 |Read and/or feed check on 2560 12560: Feed-Check light off | 7 |
| |primary feed or 2520 card read- 12560: Feed-Check light on | 19 |
| | punch 12520: Feed-Check light off | 4

| ] 12520: Feed-Check light on | 14

L L 1 4 J
Ll T L) L 1
| 02r3 | Read error and/or feed ckeck on | Feed-Check light off | 8 |
| 12560 secondary feed | Feed-Check 1light on | 20

[ i i -1 ]
| ¥ T ) 1
| 024 |Punch error and/or feed check cn |2560: Feed-Check 1light off 111 |
| 2560 primary feed or 252C card 12560: Feed-Check light on | 22 |
| |read-punch or 2520 card punch 12520: Feed-Check light off | 10 |
| | 1252C: Feed-Check light on | 21

1 [ 1 1 ]
T L 1 1 1]
| 02L5 | Punch error and/cr feed check on |Feed-Check light off | 12

| 12560 secondary feed | Feed-Check light on | 23 ]
i 1 4 1 1
L] 1 T ) 1
] 02r6 12560 primary feed or 2520 card |Attention and Feed-Check | 1 |
] |read-punch or 2520 card punch | lights off (and, if 2560, | |
| jnot ready | Hopper-Check light off) | |
| | {Cnly attention light on ] 3

| | |Feed-Check 1light on | 24

| | |Hcpper-Check light on | 9 ]
F } + + {
| 0207 12560 secondary feed not ready |Attenticn, Feed-Check and l 1 |
| ] | Hopper-Check lights off |

| | |0nly attention light on | 3

| i |Feed-Check 1light on | 25 1
| ] |Hopper-Check light on | 9

1 ] 1 1 ]
¥ T T T A
| 02D8 |No blank card found for punching | | 32 1
1 lon 2560 primary feed or 2520 | | 1
| jcard read-punch | |

F } + } .|
| 02rC9 INo blank card found for punching | | 33

| lon 2560 secondary feed | | ]
i 1 L N ]
r k] T 1 1
| 02CA | Feed check on 2560 primary 12560: Feed-Check light cn | 22

| |feed or 2520 card read-punch 12520: Feed-Check light on | 21 |
L 1 1 4 }
L 3 T T ) 1
| 02CB |Feed check on 2560 secondary feed |Feed-Check light on | 23 |
1 H 4 L ]
¥ T T T L
| 02DC |Punch and/or feed check on 1256C: Feed-Check light off 1 37 |
| 12560 primary feed or 2520 12560: Feed-Check light on | 38 |
| Jcard read-punch 1252C: Feed check 1light off 1 39 |
| | 12520: Feed-Check light on | 40

1 1 -1 1 i ]
T T ] T A
| 02DD |Punch and/or feed check on |Feed-Check light off | 41

| ] 2560 secondary feed |Feed-Check 1ight on ] 42

1 1 [] 1 1
I k] T Ll ]
1 0300 | 1442 not ready |Attention and Check lights off] 1 |
] ] |Only attention light on | 3

] | | Feed-Check light on 1 17 |
N i 4 ] ]
T L T N 1
| 0301 | Punch error and/or feed |[Feed-Check light off ] 6 |
| jcheck on 1442 | Feed-Check 1light on | 15

L [ 4 1 1
1 T L * 1
| 0320 | Feed check on 1442 |Feed-Check 1light on | 17

L 1 1 5 J
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r T 1 L] 1
| Code | Cause |Additional Identification jRef.No.|
{Displayed] | 1 1
| ESTR | ] | |
i } + + 4
{ 03B4 |Punch error and/or feed check on | | 68 |
| 11442 | | |
I t + + 1
{ 03Dp4 |Punch error and/or feed check on |[Feed-Check light off | 10 |
| 11442 |Feed-Check light on 1 21

1 1 [l 1 1
¥ T T L ¥
} 03D6 | 1442 not ready |Attention and Feed-Check | 1 |
| ] | 1lights cff | |
| i |Cnly Attention 1light cn i 3 |
| | |Feed-Check light on | 24 |
i ] [ 1 1
1 ] L] 1 1 A
| 0400 |Printer not ready | | 26 ]
F F + t 1
| 0401 |Print error ] 127 |
1 i 4 4 1
r T ¥ ! 2
| 0OuB1 [Print error (with reprint) | ] 69 |
1 1 L 1 ]
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T T T T 1
| Code | Cause |Restart jRef.No.|
| ESTR 1 | | |
¢ } + t |
| 0501 |Condition code = 3; XIC instruction rejected |Follow procedure | 63 ]
| | (BSCA) 163 | |
F t + + 9
| 0581 |OPEN macro not issued or another initial |Press START on | 53 |
l |macro issued Lefore transmission is finished |CPU to discon- |

| | {BSCA) ltinue the jotL | |
F + 4 | |
] 0582 |3 non-initial macro has been issued withcut | ] 1
| |the preceding initial macro or {(in CCNFIG= ] |

| | SH) connection not established (BSCA) | |

¢ + 4 | |
| 0583 | Condition code = 1 after an executicn try | | |
| | (in CONFIG=SW) or condition code = 3 and | |

] ]sense byte not set to X'ucC? (BSCA) | | |
t } - | |
| 0584 | Two WRITE RVI macros issued immediately | i |
| Jafter each other or two RVI sequences | |

| |received in successicn (BSCA) | ] ]
t + 1 | |
| 0585 |Previous macro not completed (BSCA) | | |
} + 1 | |
| 0586 |2 WRITE has teen issued immediately after | | |
| la READ receiving a message which did not | |

| l]end with ETX (MODE=TAT only) (BSCA) | |

I } 1 | |
| 0587 |A WRITE has been issued immediately after a | ] |
] |WRITE which resulted in a message resgcnse | | |
| | (MODE = TAT only) (BSCA) | | |
F t 4 | |
| 0588 |Invalid third operand in macro (BSCA) | | |
+ i i 1 |
| 058A |Number of leading graphic characters greater | |

] |than 7 or (in CONFIG=SW only) the number of | | |
| | ILC characters is greater than 15 | | |
t + 1 | l
] 058B |Not enough space in CIOAREA for the expected | |

| | message (BSCA) | | |
t + 1 | |
| 058cC |Erroneous or missing start-of-message se- | ]

| |quence in outgoing message (BSCA) | | |
b t 1 ' '
| 058D |]Erroneous or missing end-of-message sequence | |

| lin outgoing message or given message length | ] |
| |does not correspond to real message lerngth | | |
] | (BSCA) | | |
t + 1 | |
| O58E |The user-defined CIOCAREA is egqual tc or | | |
1 l|less than 0 bytes or exceeds 4095 Lytes | | |
| | (BSCA) | | |
i + 1 | |
| 0590 | variable-length records, transparency, and | |

| |ITE used concurrently {BSCR) | | |
I t i | |
| 0583 | ABCRT reguested issued when another ABORT | | |
| |request has already leen catalcged (BSCA) | | |
i + ] | |
| 0595 | The byte count for the telephone numter | | ]
| |to be used by AUTOCALL is C (BSCA) | | |
1 1 1 1 g
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Hh
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=
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— T
Code | Cause Additional Identification
Displayed|

ESTR

Reader not ready lon the 1419 or 1259 and on
]the CEU

4
T

0601 |A GET for the Magnetic Character |Press start on the CEU to
| Reader, or a PUT for the printer, |disccentinue the job.
|lhas been issued without a prior
| OPEN.
1
+

0602 |Jam or sort check in the 1419 or
11259

|
1
T
0600 | 1419 or 1259 Magnetic Character |Bestart: Fress the start keys
|
|
t

w
O

[o)}
-

C6C3 Buffer overrun for the 1419 or

1259

R SR TN SO SR SN,
o
N

(o M B e o T . — — . —— — ] —— ——
e S S L L ppupn Sypep—

oo o o e e -

|
T
I
|
EH
+
|
1

0604 1419 I/C error

to
0]
Hh
.
=
o]
.

Code
Displayed
ESTR

Cause

&
w

0701 Cevice not operational.
(I/0 operation requested on a tape drive not attached to I/O

channel)

=~
&=

Hardware malfunction,

Tape I/0 operation resulted in interface control check or
channel data check. The checks are caused by a channel or
control unit malfunction, which shculd nct occur during normal
operation. An interface control check can occur at the time
an XIO instruction is executed or at interrupt time. A chan-
nel data check can occur only during the execution of an XIO
instruction. In koth cases, the XIC instruction may have Leen
issued as a result of a request for I/ O either in the proklenm
program or within the error reccvery routine in the Rasic

¥
|
|
|
_=,
|
|
|
}
0702 |
|
]
|
|
|
|
|
|
|
| Monitor.
}
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1

=
w

0703 Channel programming error,

The physical tape I/0 and error routines attempted to execute

an invalid command or command chain. The correspcnding XIC

instruction may have been issued as a result of a request for

I/0 either in the proklem program or in the error recovery

routine.

The halt is caused Lty one of the follcwing conditions:

a) The device address in the specified physical unit tlock is
zero;

b) the command code in the CCW has four low-order zero bits;

c) the length count of a read, read-btackward, write, or sense
command is zero;

d) the CCW contains an invalid data address (protected area
or outside available storage), or the data address lbecomes
invalid at a point during the execution of a read, read-
backward, write, or sense command (i.e., while data is
reing transferred);

e) the command chain lkegins with a transfer-in-channel com-
mand or has two successive transfer-in-channel commands.

[ o e -  —— — s — Y ——— —— ———— ——— o — — — o ——— -
o e —— e e e e = e e e e e — —— —— — —— — —— e o e — e —— —— — ]
b o e o e - —— s s s e — e i — — — . — e e — e, e — e
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re—execute IPL. If the error occurs repeatedly, create a new
system targe.

H T T a
| Code |Cause |Ref.No. |
| Displayed] | |
| ESTR | 1 |
b + + {
| 0704 | Error within corrective action. | u6

| | A unit-check condition occurred when an attempt was made in i |
| | the error recovery routine to execute a sense command or a | |
| | space-block command. | |
I + + .|
| 0705 | LCisaster condition. | 47 |
| | During execution of the tape error recovery routine, one of | i
I | the following non-ccrrectable conditions has Lkeen encountered: | |
| ] a) A data error that occurred during the executicn of a read | ]
| | or read-backward command has not teen corrected after 99 | |
| | repeated attempts (including 9§ tape-cleaning sequences), | |
] | and the problem program does not provide for handling a | |
| I read error. ] i
] | b) The execution of a read-backward, backspace-tlock, or ]

| | backspace-file command led to lcad roint or was attempted | |
| | at load point. | |
| | ¢y ZTLuring execution of a command, the tare device concerned | ]
| ] or the tape control unit left ready status (power dropped, |

| | or the Reset key was pressed, cr the tape ran off the | |
| | left-hand reel). | |
| 1 d) An equipment-check, overrun, cr wcrd-count-zeroc condition | }
| | occurred. | |
| | e) An operator-choice condition had ccurred kefore this dis- | |
| ] aster halt, and the operator had considered it a disaster |

| | condition. | ]
b 4 t —
| 0706 | Cperator-choice condition. | 48 |
1 | Curing execution of the tape error reccvery routine, a condi- ] ]
| | tion occurred that requires an operator decision. This condi- | |
| | tion is one of the following: | ]
| | a) A write error in a write or write-tapemark operation has |

| | not been corrected after 3 rereated attempts. |

] | b) The tape drive addressed is not attached to the tape con- | |
| | trol unit. | |
| | ¢) A write, write-tapemark, or erase operation has been | |
| | attempted on a file-protected tape volume. ] |
| | d) An attempt has been made to set a tape control unit with | |
1 | 7-track compatitkility feature tc "data converter on" | |
| | although the unit does not have the data conversion |

) | feature. | |
! | ) A bus-out-check condition has not Lkeen corrected after 3 i |
| | repeated attenmpts. | |
| | £) An attempt has been made, on a tape drive (one of the |

| ] Models 4 through 6) without the NEZI compatibility fea- | |
| | ture, to read a tape written in the NRZI mode. | |
] 1 ] 1
T 1 T 1
| 0707 | Symbolic device address not assigned cr nct | 48

| | assigned to a tape drive. ] |
1 1 1 3
T 1 T ]
| 0708 | Levice not ready. | |
| | I,0 operation requested on a tape drive that is not ready. | |
1 3 i ]
¥ T T 1
| 0710 | Tape drive on which the system tape is mounted is not opera- | 51 |
| | tional during tape IFL. |

1 1 1 1
r T T 1
] 0711 | Tape read error during tape IFL. Fresse START cn the CFU to | |
| | | |
| | | |
i 1 1 J
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|loaded next is not in ccre-image
|directory. (Error in JCBE statement or
Jerror in FETCH macro instruction of
|proklem program.)

|ccrrect and re-insert JCB card,
| then press START on CEU to
|continue processing.

| If error in FETCH macro in-
|struction, discontinue the Jjob.
This halt may also occur
|after an error halt in the
|Assembler, CMAINT, MMAINT, or
|DSERV program. In this case, a

|new IPL procedure is required.
A1

r T T T 1
| Code |Cause | Restart |Ref.No.|
| ESTR | ] | |
i + + + 1
| 0BO1 |Control statement other than ASSGN |Repeat the IFL procedure using |

| jfollows IPL. |the correct control statement. | |
t } - | |
] OBO2 |ASSGN statement following IFL is not | | |
i |]for SYSRDR. | | |
I + 4 | |
| 0BO3 |Incorrect 'cuu' specification in ASSGN | | |
| |statement. | | I
t + 1 | |
| OBO4 |Incorrect 'dd' specification in ASSGN | | |
| |statement. | | |
t + i | I
| 0B11 |IPL is not followed by a control | | |
| |statement. | | |
; ; - ! !
] 0B12 |Tape IPL is followed Ly a cocntrol | | |
| |statement other than ASSGN. ] | |
t + 4 | |
| OB13 |1st operand or separator (,) of ASSGN | | |
| | statement is incorrect. | | 1
t + i | |
| OB14 |2nd operand or separator (,) of ASSGHN | | |
] |statement is incorrect. 1 I |
I t 1 | |
| 0B15 {3rd operand or separator (,) or | I |
] |delimiter (blank) of ASSGN statement | | |
| }is incorrect. | | |
F } 1 | |
| 0B16 |4th operand or delimiter (blank) of | | |
| |]ASSGN statement 1s incorrect. | | |
t + -+ + i
| O0B17 |Tape drive for system tape is 7-track | Correct the error condition and|] |
] |not ready, or not file-protected. The |repeat the IPL procedure. | |
| Imounted reel either is not the systenm i i |
| |tape or it contains reccrds of wrong | | |
| |length. | | |
t } + 4 4
| 0B18 |Basic Monitor does not ccntain unit |Repeat the IPL procedure using | |
| |number specified in ASSGN statement. l]a set of correct REF cards. 1 |
L [ L 1 1
L T T T ]
| O0B19 |End-of-file card missing, or cards cther|Refreat the IPL procedure using | |
1 |than ASSGN SYSRDR or REP cards between |the required cards in the | ]
| |ASSGN SYSRES card and end-of-file card. |correct sequence. | |
IR Nl 1 i ]
r T 1 1 =1
] OB1A |Unit number in REP card is zero. |Correct the REP card(s) and ] ]
| | | repeat the IPL procedure. | |
1 ] i1 i )
L] 1] ] L 1
| 0B20 |End-of-job halt. | Erepare the next jolk(s). Fress | 1
| | | START c¢n CPU. I |
t t } + |
| 0B30 |Phase not found. Name of phase to be |If error in JCE statement, | 52 |
] | |
1 | |
| | |
| | |
| | |
| | J
| | |
| | |
| i |
| | l
1 L ]
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|operation code, or TPLAB statement
|is not preceded Lty VOL statement.
L

T T T 1
| Code |Cause | Restart |Ref.No.|
| ESTR | | | |
t } } + 4
] 0B31 |[Hardware malfunction or system tape | Re-initiate the system run | |
| |mispositioned. | (IPL) . | |
i + + i |
| OB3A |Load address for the program on |Change control cards -- either |

| |the system tape to ke lcaded is linsert correct address or | |
1 Jtoo low for execution in overlap | rtemove the overlap specifica- | ]
| | mode (lower than 2100) |tion. Assembly must Le per- |

] | l1formed again. | I
t + + + 1
| OB3B |Load address on the TXT card when |Press START on the CPU |

1 Jthe LOALER function is specified Jccnsole to discontinue |

| ]is lower than: |the job. | |
| 12000 for non-overlap mode and tare | | |
] input OR | | |
| 12100 for non-overlap mode and card | | |
| | input OR | | |
] | 2400 for overlap mode and tape | | |
| ! input OR | | i
1 12500 for overlap mode and card | | |
| 1 ingut. | | |
i t + t |
| OB40 |PAUSE statement has been encountered. | Set up jok(s) as descrited. | |
i ] |Press START to resume | |
| | | cperation. | |
F t t t 4
| 0OB41 |1st operand or separator (,) or | ] 52 |
| |delimiter (blank) of control | | |
| |statement is incorrect. | | |
¢ + ! | '
] OB42 |2nd operand or separator (,) or | | |
| |delimiter (blank) of control | | |
1 |statement is incorrect. | |

F t 1 | |
| OB43 |3rd operand or separator (,) or | | |
1 {delimiter (blank) of control | | |
| |]statement is incorrect. | | |
t + — ! |
| OB4Y |4th operand or delimiter (klank) of | | |
| Jcontrol statement is incorrect. | | |
t + — | |
| OB45 |Tape unit numker specified in ASSGN | | 1
[ Istatement is not in Basic Monitor. [ | |
t + + - + 1
{ OB46 |JCB statement is missing. |Follcw procedure 52, tut place | 52 |
| | l]a JOB card in the hopper of 1 |
| | |SYSRLR before returning the | |
| l {input deck. | |
t t + + ]
| OB47 |Two successive JOB statements have been | | 54

| lencountered, i.e., no EXEC statement | | [
| |has Leen encountered between two JCB | | |
| |statements. | i |
: + + ‘ 1
| 0B48 |The card :just read d4id not contain a | | 52 |
1 jcontrol statement. | | B
F i | | 1
| OB49 |Control statement contains invalid | | |
| I | |
| | | |
i 1 1 ]
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1 L] 1 T Rl
| Code |Cause |Restart | Ref .No. |
| ESTR | | | |
F + t v t 1
| OB4A |LCATE statement is missing. |An EXEC statement has been | 52 ]
1 | Jencountered. Follow procedure | |
] | 152, but place a DATE card in | |
1 | |the hopper of SYSBLR tefore | |
] ] lreturning the input deck. | |
1 1 [l 1 1
§ Ll j T T 1
| OBUB |TPLAB statement is missing or not |Ciscontinue the jok. ] 53 |
| |in the correct place. | | |
t 1 -+ + ]
| OB4C |TPLAB statement is incorrect. |Ciscontinue the jok. i 53 |
L 1 g L 1 1
r ) 1 Ll 1
| OB4T |Label-information area in main |Ciscentinue the jok. i 53
| |storage is full. (CONFG card incorrect | | ]
| |or too many TFLAB statements for the | 1 |
1 Javailakle storage capacity.) Or: a CONFG| 1 |
] Jcard is read in after the processing of | ] |
| lat least one TPLAB statement. | | |
L [l 1 1 1
T L) T T B
| OBU4E |SYSIPT has not been assigned a tape |Insert a correct ASSGN card for| 52 |
| jdrive, or convert feature is off | SYSIFT and an EXEC ICAILEE card |
] | (ignored when SYSIPT is assigned to |]in the hopper of SYSRDR and 1 |
| la tape drive) |continue processing. | |
1 1 1 1 1
r T T T 1
| OB4F |On SYSIPT, a tape mark has been |Ciscontinue the jok. | 53
| |encountered where not expected, or a | | |
| |record of incorrect length has been | | |
| |read. | | |
d " ¥ + -
| OB64 |Device assigned as SYSRLR is not |Repeat the IPL procedure using | |
| lattached | the proper ASSGN statement for | ]
! I | SYSRER | |
I + } } —
| OB7A |Cverlap has been specified for a | Eress START on the CEU console | 53 |
| |machine without the overlap feature Jto discontinue the jokbk. I |
! 4 ! ‘ !
| OB7B |A system program has Lkeen specified tc |Crperatcr cheoice: ] |
| jrun in the overlap mode l|a) Press START on the CPU | ]
| | | console to continue in non- |
I | ] overlap mode. | |
] | |b) Enter FF into location CE | |
| ] | and press START on the CPU | |
1 | | console to discontinue the | ]
| | | jok. | ]
t t + + 1
| OB7C |Error statistics were regquested but are |Fress the Start key on the CEU |
| Inot allowed with this job. |console to enalble normal | |
| | |execution of the jol. Errcr | |
] | |statistics will not ke ) | |
1 | jinitiated. | |
t t + + i
| OB7D |Error statistics about the preceding |When error statistics are not | |
| | job are requested, kut a LOG control | tequired, press the Start key | ]
| |]statement is missing. lon the CPU console to continue | ]
1 | | the job. | |
| | |When error statistics are | |
| ] | tequired enter hexadecimal FF | |
] | ]into location O0OQCE to permit l |
] | Jgrinting of the error | |
| | |statistics. Then press the | |
1 ] | Start key on the CFU console | |
| | jto continue the Jjok. | |
] | | (Check if appropriate paper is |
| | lon the SYSLOG printer). l |
L H i 1 S——— |
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1] ) T 1 1
| Code |(Cause | Restart |Ref.No.|
| ESTR | | 1 |
| t - % : 1
| OBFO |Bootstrap card has been loaded. | Continue with step 9 of the | |
] | |cperating procedure for the ] |
I I |Cistribution-Fackage Retrieval | |
| | |progranm. ] i
I i t + 4
| OBF2 |Distribution-Package Retrieval program |Continue with step 15 of the | |
| jhas keen loaded. |cperating procedure for the | |
1 ] |Cistrikution-Fackage Retrieval | |
| | |progran. | |
} + + } 4
| OBF4 |A 9-track distribution tape is mounted |ITerminate program execution | |
| Jon a 7-track tape drive; or the tage |and start from the lteginning. | |
| |drive addressed in step 10 of the | | |
] |Distribution-Package Retrieval program | | |
| |is not ready or not attached to the | | |
| |system; or the tape reel mounted on this| | |
1 jdrive does not contain the distrikuticn | | |
| | tape. | | |
t } + + 4
| OBFS5 |Tape characteristics specification | Repeat from step 19t of the ] ]
| lincorrect, or the same tape drive |operating procedure for the | |
| |Ispecified for input and output tages. [Cistritution-Fackage Retrieval | |
| | | program. | |
b —+— + + !
| OBF6 |End-of-reel conditicn on output tage. |Repeat the jok from the tegin- | |
l | Ining, using a longer tage. |

1 1 1 i J
T T 1 | 1 1
| OBF7 |Next element on distribution tare has |Ccntinue with step Z2Z of the ] |
| |been announced by the printer. Joperating procedure for the ]

| | |Cistritution-Package Retrieval | |
| | | Frcgram. | |
k t + + 1
| CBFF |JLast element stored on the LCistriktution | | |
| |tape has been retrieved. | | ]
1 - 1 1 . |
T T ¥ -1 1
| 0CO1 |ENC statement incorrect or missing |Cisccntinue the jok. | 53

| | (last-card condition was detected on | |

| | SYSRDR, or a card with a 12-2-9 punch | | |
] lin column 1 was read), or format ] | |
| |specifications were not followed, or | |

] la control statement other than UM, FS, | | |
| lor END (or H1 or H2 for the Tape-to- | 1 I
i |Printer fprogram) was read. (An error | | |
| | message is printed.) | | |
t + 4 | |
] 0C02 |The numker of field-selects (and | | |
| | header statements for Tape-to-Printer | |

| |prcgram) or field-select coding | | |
| |necessary to perform the requested field] ]

1 |selection exceeds storage capacity. ] | |
t + 1 | |
| 0C03 |Incorrect specification in utility- I ]

| |modifier statement, field-select | l |
] |statement, or job control statement; | |

| Jor ASSGN, VOL, and/or TELAB statements | | |
| |missing; or storage capacity not | ] |
| |sufficient to assign specified I/C | |

| lareas. ] | |
L 1 1 A . |
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L T T T 1
| Code |Cause |Restart |Ref.No.|
| ESTR | | | |
I } + + 1
| 0C12 |Data loss or overlay (warning). [Cperator choice: | |
| | |a) Press STAET on CEU to | |
| | | continue processing., ] |
| | |t) Enter FF into location CE } 53 ]
| | | and press START on CPU to | |
1 | | discontinue the jot. | |
1 1 [ 1 3
r T EE 1 ]
| 0C24 |Input block on current vclume was read |Press START on CPU to bypass | |
] Jwith an irrecoverable data error. |tlock and continue proces- 1 |
| | |sing. | |
b + 1 | |
{ 0C25 |Input block on the current volume | | |
] Jeither exceeds the specified input ] | |
] |block size, or -- for fixed-length | | ]
] Jrecords -- is not a multiple of the | | |
| linput record length, There is no | ] |
| jdata error. | | |
t + { | |
] 0C26 |A combination of the conditions that | | 1
| |cause halts 0C24 and 0C25. | | |
1 [ 1 1 3
L 1 1 L L]
] OC2F |The available storage capacity is | Cperator choice: | 1
| |too small for processing multi-volurme |a) Press START on CPU to | |
| loutput files. | ccntinue processing. | |
] | |t) Enter FF into location CE | 53 i
| ] | and press START on CEU to | |
| ] | discontinue the job. ] |
+ + } t —]
] 0C30 |Improper data entered in location CE. | Enter correct data and press | |
| | | START on CPU to continue | |
| | | fExrocessing. | |
F + + + 1
| 0C31 jAdditional input is expected. |Operator choice: | |
1 | l]a) Mount new reel and press | |
| ] | START on CPU to continue | ]
| | | Frocessing. | |
| | ]t) Enter FF intc location CE | |
| 1 ] and press START on CEU to ] |
| | ] continue processing with | |
| | i ECF ccndition. | |
b t + + 1
| 0C32 |Tape mark read instead of standard |Operator choice: ] |
1 {volume label on input tape when ja) Mount correct reel and pressj |
| |standard labels have been specified. | START on CPU to continue | |
| | | [rccessing. I |
| | It) Enter FF into location CE | 53 |
| ] | - and press START to dis- | |
| ] | continue the jot. | |
} } -+ + 4
| 0C33 |First record on input tape is not a | Cperator choice: | |
| |standard volume lakel when standard |a) Mcunt correct reel and press| |
1 |labels have been specified. | STAET on CEU to continue | |
| ] ] processing. i |
1 | jb) Enter OF into location CE l 1
| | | and press START on CPU to | |
| | ] continue processing. | |
| | lc) Enter FF into location CE ] 53 |
| i | and press START on CEU to ] ]
| | ] discontinue the jok. | 1
1 1 1 1 1
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1

Jcn CPU to continue

processing.

r 1 T 1 1
| Code |Cause |Restart | Ref.No. |
| ESTR | i | [
b " t 1 :
] 0C34 |Volume serial number in standard volume |Creratcr choice: | |
] |label on input tape does not correspond }ja) Press START on CPU to | |
| |to file serial numker in TPLAB control | continue processing. (User | |
| |statement. ] labels are processed.) |

1 | |b) Fount correct reel, enter | |
| | } OF into location CE, and | |
| | | FIess START on CPU to | |
| | | continue processing. | |
| | lc) Enter FF into location CE ] 53 |
| | | and press START on CEU tc |

| | | discontinue the job. |

I t t t 4
] 0C35 |Tape mark encountered before reading | Cperator choice: | ]
| |standard header lakel on input tare, la) Mount correct reel and press)

I Jor end-of-data sensed on multi-file | START on CEU to continue |

| |input tape (tape mispositioned). | processing. | |
t } 4b) Enter OF into location CE | |
] 0C36 |Standard header label not found on | and press START on CEU to |

| |input tape when standard labels have | ccntinue processing. | ]
| |been specified. lc) Enter FF into location CE ] 53

| | | and press START on CPU to | ]
| | | discontinue the jok. l

L ] 1 1 J
1 T T Ll 1
] 0C37 |File identification and/or file serial |Oferatcr choice: ] |
| |number in standard header label of input]a) PFress START on CEU to |

| Jtape do not correspond to information in| continue processing. |

] |TELAE control statement. {b) Mcunt correct reel, enter I

b + 4 0F into location CE, and | |
| 0C38 |Volume sequence numkter in standard | Fress START on CPU to | |
| |header label does not correspond to | continue processing. }

| Jinformation in TPLAB control statement. |c) Enter FF into location CE ] 53 |
t 1 ] and press START on CEU to {

] 0C39 |Information other than file identifi- | discontinue the jok. l

| jcation, file serial numter, and vclume | ] |
| | sequence number in standard header | |

| |label does not correspond to information] |

] jin TPLAE control statement. I |

F t 1 | |
| 0C32 |Illegal user header lalbel read on | ] |
| lan input tape. | ] |
I +— + + 4
| 0C3C |Tape mark encountered kefore reading |0peratcr choice: | |
1 |standard trailer label on input tape. l|a) Eress STAET on CEU to | |
} } 4 continue processing with |

| 0C3D |Standard trailer latel not found cn | EOF ccndition. | ]
l Jinput tape when standard labels have }b) PMount new reel, enter OF | |
| | been specified. | into location CE, and press | |
| | | START on CEU to continue | |
| ] ] processing. | |
| | l|c) Enter FF into location CE ] 53

| | | and press START on CPU to | |
| | | discontinue the jok. | |
I + + + 1
| OC3E |Block count in standard trailer |Operator choice: | |
| |label does not equal number of blocks |a) Press STAET on CEU to |

| Jread from an input tape. | continue processing. |

t + 4Lk) Enter FF into location CE | 53

| OC3F |Illegal user trailer label read on | and press START on CEU to 1

| lan input tape. | discontinue the job. ] |
b + t + |
] 0C51 |Additional output tape required. | Yount new reel and press STAERT | |
| | |
L 1 ]
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| Code |Cause | Restart |Ref.No. |
| ESTR | | | |
F + + + 1
| 0C52 |Tape mark read instead of standard |Operator choice: | |
| |volume lakel on output tape when la) Fcunt correct reel and rress| |
| Jstandard labels have been specified, | START on CPU to continue | |
] jor multi-file volume was positioned | processing. | |
1 lincorrectly by use of a FILES k) Enter FF into location CE j 53 |
| |statement. | and press START on CPU to | |
| | | discontinue the jok. | |
1 il i L 1
¥ L] T I 1
| 0C53 |First record of output tape is not a |Operator choice: | |
| |standard volume label when standard }a) Mount correct reel and press| |
| | labels have been specified, | START on CPU to continue i i
| | | processing. | |
| | }|b) Enter OF into location CE | |
] I | and press START on CEU to | |
] | | continue processing. | |
1 | lc) Enter FF into location CE | 53 |
| | | and press START on CPU to 1 |
] i | discontinue the job. ] |
b } + i —
| 0C54 |Volume serial number in standard |Operator choice: I |
| |volume label on output tape does not la) Prtess START on CEFU to | |
| |correspond to file serial number in ] continue grocessing. | |
1 |TPLAB control statement., | b) Mount correct reel, enter | |
" } 4 OF into location CE, and | |
| 0C57 |File identification and/or file serial | FIess START on CPU to | |
| Jnumber in standard trailer label on | continue processing. | |
| |output tape do not correspond to |c) Enter FF into location CE | 53 ]
| ]information in TPLAB control statement. | and press START on CEU to | |
I + 4 discontinue the job. | |
] OC5B |Output tape has not expired. | | |
1 L. 1 1 » |
r Ll I ¥ -
] 0OCD1 |A new pass is about to start. | Fress START on CEU to continue | |
| | |Erocessing. | |
t t t + 4
] OCD7 |An OPTN TES statement was encountered | Eress START on CFU to discon- | 53 |
] |for the Initialize Tape Utility program.|tinue the jot. | |
t t 1 | |
| 0CD8 |No VOLx cards found after INITITP | | I
F + 4 | |
| OCLC9 |An operand detected more than once cn | | |
] lan INITTP control statement. | ] |
F + t T 1
| OCDA |First control statement read is nct |Press START on CPU to discon- | 53 |
] JINITTP, or is INITTP but contains |tinue the jot. | |
| linvalid operand (s). | ] |
b + 1 l |
| OCDB |SYS0C0 not assigned. | i |
I } 4 I |
| OCDC |Utility-modifier statement does not ] | |
| lcontain SERIAL when the CARD option | i |
| |is not specified. | | |
F } 1 1 |
| OCDD |The beginning serial number or the code | | |
] Jwas not indicated or incorrect in the | 1 |
| Jutility-modifier statement with the | | |
| |CARD option not specified. | 1 |
b } 1 | |
| OCDE |CODE has not been entered with the | | |
] | CARLC option not specified. | | |
i + 1 ' ‘
| OCDF |A card that did not contain a VOLx | | i
] lor ENLC statement has Lkeen read. | | |
i 1 1 1 J
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| Code |Cause |Restart |Ref.No.
| ESTR | | 1 |
I } } t —
| 0D0O1 |The input data file read on the 25C1 1 | 55 |
1 |contains a record which, according to ] | |
] |the input specifications, is incorrect | i |
| ]or out of sequence. ! |

t } 1 | |
| OD02 |The input data file read on the 256C | | |
| |primary feed contains a record which, | | |
] Jaccording to the input specifications, | |

| |is incorrect or out of sequence. | | |
t + 1 | |
| ODO3 |The input data file read on the 256¢C ] | 1
| | secondary feed contains a record which, | |

| laccording to the input specifications, | | |
| lis incorrect or out of sequence. | ]

1 1 1 i 4
L] 1 T 1 1
] ODO7 |The input data file read on a 2415 tape |Cperator choice: | 57 |
| |drive contains a record which, according|a) Press START on CPU to | ]
| ]to the input specifications, is discontinue the jor. | |
1 |incorrect or out of seguence. |t) Enter FF into location CE ] |
1 | | and press START on CEU to | |
] | ] continue processing I

1 4 1 1 )
T T T L] 1
| OLOF |User-programmed halt provided by means |Crerator choice: | 53

| lof halt indicator H2.' la) Press START on CPU to | i
1 | | continue the jok. | |
| | |k) Enter FF into location CE 1

| | | and press START on CEU to | |
| | | discontinue the job. |

1 ] 1 3 ]
r T ] Bl 1
| 0D10 |Input of takbles is conmpleted. | Etess START on CFEU to ]

b } 4continue processing. 1 |
| 0D11 |Data processing is completed and | ]

| joutput of tables is to follow. | ] ]
— -+ { } 1
} 0D12 |The number of tatbtle reccrds read from a |Press START on CPU to | 53 |
| lcard reading device is lower than the |discontinue the jot. |

| |number specified in the source program. | |

} + 1 i |
| 0D13 |The number of table records read fronm 1 | |
| |a tape drive is lower than the number | ] 1
1 Ispecified in the source progran. | ]

b + + - } |
| OD14 | A reflective marker has Lkeen encountered] | 53 |
1 |while a table is being written on tape. | i |
1 1 L [ J
T Rl T 1] 1
| 0021 2501 End-of-file condition jOrerator choice: | |
| 0D22 |2560,252C occurred, but one or more l|a) Press STAERT on CFU to ] 53 |
] 0D23 1442 records required according | discontinue the job. | |
1 0D27 2415 to sequence specifications |Lb) Enter FF into location CE | ]
| | have not been read. | and press START on CPU to | |
| | i ccentinue processing with |

| | | end-of-file condition. | |
| | fc) For stop no. 0L2%1, 0L22, | |
| | | 0rc23, continuation of the | |
| | | jock is possible as indicated]

| | | under Restart 55, provided a| 1
! I ! value other than FF or 00 is| ]
] 1 | entered into location CE. | |
I} 1 ] 1 4
B ) T T L}
}] OD30 |Error statistics are not specified in |Eress START on CEU to ] 53

] {column 35 of the RPG control card, but |discontinue the jor. | |
| l]an OPTN TES card is present. ] ] ]
L 1 1 1 1
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| Code |Cause |Restart {Ref.No. |
| ESTR | | | |
y H + + i
| ODFO |User-programmed halt provided by means |Operator choice: | |
l jof halt indicator H1 Ja) Press STAET on CPU to | 1
| | 1 continue the jotk. | |
| | lE) Enter FF into location CE | i
| | | and press START to | |
1 | ] discontinue the job | |
[ 1 1 1 . |
) T T T i
| ODF1 |The matching field specified in the 1 | 56 |
| Iinput specifications is out of sequence | ] ]
| !in the input file read on the 2501 when | | |
1 |two or three input files are being read.| J ]
b + 1 | |
| ODF2 |The matching field specified in the | l |
| |input specifications 1s out of sequence | ] |
1 lin the input file read on the 256¢ | ] |
] {primary feed when two or three input | | |
] |files are being read. ] | ]
F + 4 | |
| ODEF3 |The matching field specified in the ] | |
I linput specifications is out of sequence | | |
| jin the input file read on the 2560 | | |
i |secondary feed when two or three input | ] |
| |files are being read. | | |
i + = t t 4
| OCF7 |The matching field specified in the |Crerator choice: | 57 |
| l|input specifications is out of sequence |a) Press START on CPU to ] 53
1 lin the input file read cn a 2415 tage | discontinue the jot. ] |
l |drive when two or three input files are |k) Enter FF into loccation CE 1 |
| |beiny read. 1 and press START on CEU to | |
| | ] continue processing. | |
t + } t 1
| OLFF |User-programmed halt provided by means |Crerator choice: ] |
| jof halt indicators H1 and HZ. |a) Press START on CPU to 1 |
| | ] centinue the jok. | i
| | |E) Enter FF into location CE | |
| | | and press START on CEU to | |
] ] | discontinue processing. ] |
i + } t 1
| OEO1 |Record of incorrect length has been | Eress START on CEU to | 57 |
| |read, and neither WLRERR=name nor |discontinue the jok. | 53 I
| |EEROPT=parameter is specified in the | | |
| | pertinent DTFNT statement. | ! |
1 ] i 1 .|
1 B T L] - 1
] 0E0O2 jEBlock count in standard trailer label | Cperator choice: | 57 1
| |does not equal the number of blocks |a) Press START on CPU to ] 53 |
| jread from an input tage. | discontinuve the jor. | |
| | |t) Enter ¥F into location CE | |
| | I and press START on CFEU to | I
| | | continue processing. | |
t + + t 4
] OEO3 |End-of-volume condition on input or | Crerator choice: | 57 |
| Joutput file, and no alternate drive [a) Press START on CPU to | 53
| |specified. ] discontinue the jok. |
| | 1k) Mount new reel, enter FF | |
1 | | into location CE, and press | |
| | i START on CPU to continue | |
1 | | Frocessing. ] |
L 1 1 i J
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| Code |Cause |Restart {Ref.No.|
| ESTR | | | |
| } + + s
| OEO4 |During read-backward, an end-of-file |Operator choice: | 57 |
1 |condition has been reached but no |a) Press START on CPU to | 53 [
] |header label is encountered although ] discontinue the job. 1 |
| Istandard labels have been specified. |b) Enter FF into location CE | |
b + 4 and press START on CPU to | |
| OEOS5 |Information other than the file serial | continue processing. | |
1 |number, file segquence number, or | (OEO4: latel processing is |

| | volume sequence number in the standard | bypassed. 0E05: user labels | |
1 |header label does not correspond to | can be processed.) |

| Jinformation in TPLAB statement. | | |
H + + t {
| 0E0O6 [File serial number in standard header |Cperator choice: | 57 |
| | lahel does not correspond to ]a) Press START on CPU to ] 53 |
| ]information in TPLAB statement. | discontinve the jok. | |
I + 4b) Mount correct reel, enter FF| |
| OE07 |Volume sequence number in standard | into location CE, and press | {
| |header label does not correspond to | START on CPU to continue | |
] linformation in TPLAB statement or | processing. 1

| Jupdated volume sequence number of | | |
| |multi-volume file, respectively. ] | |
1 1 41 4 ]
T ¥ T T 1
| 0E08 |Standard-labeled input file is to be |Operator choice: | 57 |
| |read on a multi-file reel, and the la) Fress START on CPU to | 53 I
| |reel is positioned beyond the ] discontinue the job. 1 [
i |desired file. |b) Fanually position the tape, | |
| | | enter FF into location CE, |

I | | and press START on CEU to | |
| | | continue processing. |

t t + t .|
] 0EO3 |[No volume label read on input tafpe | Cprerator choice: | 57 |
| |although standard labels have been la) Press START on CPU to | 53

| |specified. | discontinue the jor. | |
| | |E) Enter FF into location CE |

| ] | and press START on CPFU to | |
| ] | continue processing. {Header | ]
] | | labels are processed.) | |
1 A 1 1 1
] ¥ L ] ]
| OEOA |No volume label read on output tape |Operator choice: I 57 |
| lalthough standard labels have been |a) Press START on CEU to | 53 {
| |specified. | discontinue the job. ] |
| | | b) HMount correct reel, enter FF| |
| | ] into location CE, and press | |
| | | START on CPU to continue | |
| | | processing. | |
t t + + 1
] OEOB |{No standard header latel read on input |Crerator choice: 1 57 ]
| | tape although standard labels have Ja) Press START on CPU to | 53 |
1 | been specified, or the specified file I discontinue the jok. | |
| ]is not contained in a multi-file volume.|b) Enter FF into location CE | |
| |In the latter case, a restart is not | and press START on CPU to |

| | possible. | continue processing. | |
t + + t {
] OEOC |Output tape is not at load point when | Eress START on CFU to | 57 |
| |standard labels have been specified, and|discontinue the job. | 53 }
| |no preceding standard trailer label is | | |
| |found. | | |
t + 1 | |
] OEOD |First record is not a tape mark when ] |

| |read-tackward is specified. | | |
t + + + ]
] OEQE |Standard trailer label does not | Cperator choice: | 57 |
| |correspond to information in TPLAB la) Press START on CPU to ] 53 |
] |statement when read-backward is | discontinue the jot. I 1
| | specified, |E) Enter FF into location CE, | |
] ] | and press START on CPU to | |
] | | continue processing. | |
1 1 L 1 Jd
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| Code |Cause |Restart | Ref . No. |
| ESTR | ! | |
t } + t 1
| OEOF |No TPLAE information has been found for |Press START on CPU to | 57 |
| la file in the label-information area. |discontinue the job. ] 53 |
} t — | |
| OE10 |Too many TPLAB statements have been ] | |
1 |read for the current program; or CONFG | | |
| |statement is incorrect for the | ] |
| |current program. ] | ]
F t + N 1
| OE11 jOutput tape is not at locad point, and |[Operator choice: | 57 |
| jfile serial number of preceding trailer |a) Press START on CPU to | 53 |
| |label does not correspond to information] discontinue the job. |
] |]in TPLAE statement. |b) Enter FF into location CE i |
| | | and press START on CPU to | |
| | | continue processing. | |
F t } + sl
| 0OE12 {Output tape has not expired. |Operator choice: | 57
F } {a) Press START on CPU to | 53 |
| OE13. {Volume serial number in standard volume | discontinue the job. | |
| |label ,does not correspond to file |b) Enter OF into location CE i |
l |serial number in TPLAB statement. 1 and press START on CEU to | |
] | 1 continue processing with | |
] 1 ] mounted reel. | |
| | l]c) Mount correct reel, enter FF| 1
| | i into location CE, and press | |
| | | START on CPU to continue | |
1 | | processing. | |
I } } t 1
| OE14 |For an input file, no trailer label has |Operator choice: | 57 |
| |been read after the tape mark although |a) Press START on CPU to | 53 |
] |standard labels have been specified. ] discontinue the job. |
I | |b) Enter OF into location CE i 1
1 | | and press START on CPU to | |
1 | 1 continue processing with 1 |
| | | end-of-file condition. | |
1 | {c) Enter FF into location CE | ]
| i | and press START on CPU to | i
| ] l continue processing with i ]
| i | end-of-volume condition. i |
L 1 1 i . |
1] T ¥ L) 1
| OE15 |Required tape drive has not been | Press START on CPU to ] 53 |
1 |assigned. |discontinue the job. | |
L 1 L L 4
i 8 T 1 1 L]
| OE1A |Read/compute write/compute overlap | Press START on CPU to ] 53 |
| | feature has been specified with the |discontinue the job. | ]
| | EXEC RWC statement, but no DTFBG | | 1
| |RWC=YES was issued during generation. | | |
b 1 { | |
| OE1B |DTFBG=YES has been specified | | l
| |during generation but no EXEC RWC | | |
] |statement was issued. | | |
F t — | |
| OE9A2 |Read/compute write/compute overlap | | |
} |feature was specified by RWC in EXEC | | 1
] Jstatement, but RPG control card has a ] | |
1 fblank in col. 38. l | l
b } { | |
| OE9B |Read/compute write/compute cverlap | | |
1 {feature was not specified in the EXEC | i |
] |statement, but RPG control card has a ] ] |
1 [W in col. 38. i ] |
L A1 1 1 J
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| discontinue the job. (If the
ferror occurs repeatedly, a new
| system tape must be created.)
1

) 1 1 1 1
| Code |Cause | Restart jRef.No. |
| ESTR | | | |
} } + + 1
| OEAO |Permanent tape read error. |Operator choice: | 57 |
I } Ja) Press START on CFU to | 53

] OEB1 |When fixed-length records are specified,| discontinue the jok. | |
| | the length of a block read is not an |b) Enter FF into location CE | |
| |integer multiple of the specified record] and press START on CPU to | |
| }length, or greater than the specified i continue processing. |

1 I|block length. | | |
F + 1 | |
| OEB2 |When variable-length records are | | |
| |specified, the length of a block read | ] )
] |is not equali to the block length | | |
| lindicated in the block header, or | | |
| |greater than the maximum block length | l |
| Ispecified. | | |
I } 1 - { 4
| OEC1 |When variable-length records are |Press START on CPU to | 57

| |specified, the record length is 0. |discontinue the job. ] 53

i t 1 | |
| OEC2 |When variable-length records are | | |
] |specified, the record length is | | |
1 |greater than the maximum record | | ]
| |length specified. | |

1 H ] 1 1
L 3 T L] ¥ 1
| OEDO |Next reel of file cannot be opened | Eress START on CPU to | 53 |
| |since the OPEN routine has been l|discontinue the job. ] ]
| |overlaid. | | |
I } t + 1
| 1401 }END card of input deck is not followed |Press START on CPU to continue |

| iby an end-of-file card. | processing. Check whether the |

| ] |card read after END card | |
| | | belongs to next jok, and if |

| { |so, return it to the hopper. |

1 ] L 1 |
r T T T ]
] 1462 |END card of input deck is missing. | Follow procedure 53. ({(Check 1 53

| | |whether cards for the next job |

| | |have heen ejected ky the NPRO, |

| I Jand if so, return them to their| |
| | {hcpper decks.) | |
F } + } |
| 1203 |Both NOLIST and NODECK have been |Press START on CPU to | 53

1 |specified in AOPTN statement (s). | discontinue the jot. |

1 i i 1 ]
1] L) 1 1 1
| 1A04 |System tape is incomplete or damaged. |Press START on CPU to | 53 |
1 | |discontinue the job. (If the | |
] ] lerror occurs repeatedly, a new | i
1 1 | system tare must ke created.) | |
1 1 L L 4
1] T T 1 1
| 1205 |Last card of input deck may have Leen |Press START on CPU to continue | |
i |punched by mistake on 2520 Card Read- | processing. Check last card |

| |Punch or 2560. |stacked. If it has been ]

1 | | runched, replace it by a |

| | |correct card. | |
i + } t |
| 1406 |Card following END card of input deck | Eress START on CEU to continue | |
| |has Leen misread and cannot he |frocessing. Check whether the | i
1 |identified. |card read after ENLC card 1 |
] | belongs to next jok, and if so,| |
| | return it to the hopper. i 1
1 L [ 1
T L] T L)
| 1A1F |Macro definition not found in library. |Press START on CPU to | 53

| | |
| | |
| | |
1 1 |

144 System/360 Model 20 TPS Operating Procedures



T T 1 T 1
| Code |Cause | Restart |Ref.No. |
| ESTR | | | |
t } t + 1
| 1ABA |Card punching device assigned to SYSOPT | Press START on CEU to continue | |
| |]is not attached to the Model 20. | fErocessing. (The object programj |
| 1 }is nct punched out.) | |
} + t t 1
| 1ABB | SYSIPT was in "not operational" |Press START on CPU to continue | |
| Jcondition when it was attempted to | processing. Empty the hopper(s) | |
] |eject the last card into the stacker. lof the device assigned to | |
| | | SYSIET and press NPRC. Beturn | |
| 1 lany cards following the last | |
| ] |card to the hopper({s). Return | ]
| | {the hopper decks. | |
t } + + {
| 1ACO |SYS000 Incorrect assignment. | BEress START on CEU to | 53 |
| 1AC1 |SYS001 No physical device assigned |discentinue the jok. | |
] 1AC2 |SY¥S002 to required symbolic device | | |
] TACA | SYSOPT address, or tape drive ] | ]
| TACB |SYSIPT assigned to SYSIPT, or "data | | |
| | converter off" specified for | | |
] | 7-track drive. ] | ]
| 1ACE | SYSLST Conflicting assignment. | ] |
i | SYSLST is unassigned while | ] ]
| ! .AOPTN NOLIST is not 1 l |
| | specified. 1 | |
bt 4 ! '
| 1ADO |SYS000 Tape drive has been assigned | | |
| 1AD1 |SYS001 to more than one symbolic | | I
| 1AD2 |SYS002 device address used (other | | ]
] TADA |SYSOPT than SYS002 and SYSOPT). | i |
I + 4 | |
] 1AEQ |SYsSO000 End of reel has been reached | | |
| 1AE1 |SYS001 during write operation. ] ] |
| 1AE2 ]SYS002 | ] i
] 1AEA |SYSOPT | | ]
F } 1 | |
| 1AF0 |]S¥YsS000 Error condition during read | | ]
] 1AF1 |SYS001 operation (incorrect-length | | ]
| TAF2 |SYS002 record, tape mark where not | | |
| 1AFF |SYSRES expected, wrong block number,] | |
| | etc.) due to damaged tape. | | |
t + 1 | 1
| 1B00 |The same tape drive assigned to more | ] 1
| |than one symbolic device address used, | | |
1 lor no device assigned to required ] | l
] |symbolic device address, or "data ] ] |
| |converter off" specified for 7-track | | 1
| | tape drive. ] | |
t + 1 | |
| 1B01 |Tape Basic Monitor is incorrect. | | |
L i L L ]
L T 1 T |
| 1B02 |Control statement read on SYSRDR is not |Ccrrect the card containing ] 52 ]
| |ASSGN, CONFG, or END statement. Jthe statement and continue ] |
| 1 jprocessing. | |
! } } + 4
| 1BO3 |Control statement on SYSIPT | Bress START on CPU to | 53 ]
] Imisplaced or incorrect. [discontinue the jokt. | |
1 1 1 1 ]
T T ) 1 l
] 1BO4 ]|1st operand or separator (,) of ASSGN ] Correct the card containing 1 52 |
| |statement is incorrect. | the statement and continue | |
t + ] processing. | |
] 1B05 |2nd operand or separator (,) of ASSGN 1 1 |
| | statement is incorrect. | | ]
i L k 1 J
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| Code |Cause | Restart |Ref.No. |
| ESTR | | | |
i } + + !
| 1B06 |3rd operand or separator (,) or ] Correct the card containing ] 52

| |delimiter (blank) of ASSGN statement | the statement and continued | {
| lis incorrect. | processing. |

I + 4 | |
| 1B07 |4th operand or delimiter (blank) of | |

| |ASSGN statement is incorrect. ] | |
F + + +— a
| 1TB08 |ASSGN statements for tape Basic Monitor [Press START on CPU to continue | |
| |specify more than 6 physical tape-drive |processing. (The excess ASSGN | |
| | addresses. |statements are ignored.) |

} t +— + !
| 1B0O9 |CONFG statement for tape Basic Monitor |Correct the card containing the| 52 |
] lis incorrect. | statement and continue |

] | | Frocessing. | |
F t + } i
| 1BOA |PHASE statement for Jok Control program |Press START on CPU to | 53

l |is missing or misplaced. |discontinue the job. { |
F } — | |
| 1BOB |PHASE statement is incorrect or phases | | ]
| lare out of sequence. | |

— } — | |
| 1BOC jLoad address for text in TXT or REP | ] |
| lcard is lower than load address of | |

| |phase or higher than 32,767. | | |
t } 1 | |
| 1B0OD |Phase/subphase consists of less than | | |
1 |24 bytes or SYSEOJ is the only input ] | i
l Iphase. | | |
t i — | |
| 1BOE |Load address of phase or subphase is | ] |
| |lower than end address of Basic Monitor.] ] !
- + 1 | |
| 1BOF |Phase has more than 9 subphases. | | |
1 1 - 1 1
¥ 1 1 1 1
| 1B10 |Two consecutive XFR or END cards have | Warning only. Press START on | |
| | been read. |CPU to continue processing. | |
1 | | (The second XFR or ENLC card ] |
| | ]is ignored.) | |
b 1 +- + :
| 1B11 |Tape mark has been encountered on | Cperator choice: | |
| | SYSIPT. |a) Press START on CPU to {

| | | continue processing with | |
| I | same reel. | |
| l |b) Mount new reel and press | i
| | | START on CPU to continue |

| | | processing. | |
I } } t {
| 1B12 |Specification in REP card is not |Press START on CPU to | 53

| |hexadecimal. |discontinue the jok. | |
I i g 1 |
| 1B13 |Error statistics specified and not | | ]
| |possible with LDSYS. | | |
F + ] ] |
] 1B21 |The name used in an Assembler ENTRY | | |
] |statement is the same as that used in | J |
| |a preceding Assembler ENTRY statement. | | |
¢ t 1 ' I
] 1B22 |A phase name is the same as the name of | 1 |
i la control section or the name used in anj | |
| | Assemktler ENTRY or EXTRN statement. | | |
F 1 ] | I
| 1B23 |The name used in an Assembler ENTRY | | |
l | statement is the same as that of a | | |
i |preceding control section. | | |
H 1 | - 4 J
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Code Restart Ref.No.

ESTR

Cause

u
w

Press START on CPU to
discontinue the job.

1B24 |The name of a control section is the
Isame as that of a preceding control

|section.
}

L]

1B25 |An ESID number is multiply defined
Jwithin one control section.
|
¥

1B26 |Too many phase, control section, ENTRY,
|and/or EXTRN names have been used for
|the specified storage capacity.
[

X AR SRS SO P

T

1B27 |An ESID number that is not defined in
|the control section has been reference
|in an RLD, TXT, REP, END, or XFR recor
1

[oTaT]

— et e — e

1

1B28 |An ESID number in an RLD, TXT, REP, END,
Jor XFR record has been defined in the
lcontrol section, tut does not refer to
|the Section Definition entry for this
}jsection.
+

1B29 |A TXT record pertaining to a previously
|processed phase has been encountered.
1

I

L)

1B2A |The name used in a Section Definition
lentry is the same as the name used in an
|Assembler ENTRY statement in a preceding
|contrel section.
1
T

1B2B JACTION control statement contains |Press START on CPU to continue
jinvalid operand. | processing (Statement is
| lignored.)

b e e s e . - e S —— —— — — — — — — — f— — — — — — p— it o — 2]

- - — — e

w
w

Press START on CPU to
discontinue the joL.

1B2C |The {optional) name in an ENTRY control
|statement has not been defined as the
|name of a phase or control section or
las the name used in an Assembler ENTRY
jstatement.
1
1

1B2D |1st operand of PHASE statement is
lincorrect.
1
-

1B2E |2nd operand of PHASE statement is
lincorrect.
1
T

1B2F |3rd operand of PHASE statement is
lincorrect.
1
1

1B30 |4th operand of PHASE statement is
lincorrect or not previously defined.
1
+

1B31 |No device assigned to required symbolic
J]address (es) , or the same tape drive
|assigned to more than one symbolic
|address used, or incorrect device
|type (s) assigned.
[

n
w

Press START on CPU to
discontinue the jok.

b .
1B32 |Symbolic transfer address in an END or
| XFR record has not been defined
| previously.
L

__._...q-_.__.__-__.._-r_._-_.__,___.,_._._..__._-‘P—_._..,_..___—.,..._.._.r._._._..__.-_._-—.,___...-,-__..,.._._.__.,_.__.
b e e e e e e e e e e e e e b e e e e - e ——— —— i — — — e — o — — ]

L.._.._._._...__._—-—__..x..._.—-—.__._-—._.__.._._..-__—-b-__._.]

o e e e e e g e e e e e e — e —
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T 1 ) T 1
| Code |Cause | Restart |Ref.No.|
| ESTR | | ] |
b } } + 1
] 1B33 |Tape mark has been read on SYSIPT. |Operator choice: |
| | la) Press START on CEU to |
] | | continue processing with |
| | | same reel. ] i
| | | b) Mount new reel and press |
1 I | START on CPU to continue | |
| | 1 processing. | |
t + + } !
{ 1B34_ |Input records are out of sequence. |Press START on CPU to | 53
| | |discontinue the jok. |
L i | ] g
H T First card column contains character ! . ! 1
! 1833 | other than blank or 12-2-9, or -- if :;igigsﬂﬁm e darg ontinue | 'l
I 'blank -- card is not a PHASE, ACTION, lignored )9' I l
! , or ENTRY card. \ * + H
T 1 1
] 1B36 |REP card contains an incorrect | Eress START on CPU to | 53 |
| |specification. |discontinue the jokb. | |
t + ! | |
| 1B37 |Load address calculated from PHASE | | |
| |statement is higher than 32,767. | | |
I i 1 | |
] 1B38 }J1st input statement is not a PHASE | | |
| |statement. | | |
t } ! | |
| 1B39 |No TXT cards present for last phase. | | |
I t — | |
| 1B40 |End of reel reached on SYS000 or | | |
| | SYSOPT. ] | |
l } } t {
| 1B41 |During read operation, tape mark |Press START on CPU to | 58
| lencountered where not expected, or |discontinue the Job. | 53 |
| |record of incorrect length read. | | |
3 4 [ 1 1
L B L Ll ] 1
| 1B42 }jTape on SYS000 is mispositioned. | Eress START on CPU to | 53 |
| | (Hardware malfunction.) |discontinue the jokt. | |
t } 1 | |
| 1B43 |The same tape drive assigned to more ] |
| |than one symbolic device address used, | | |
| J]or no device assigned to required | |
| |symbolic device address, or "data | | ]
1 |converter off" specified for 7-track | | |
| | tape drive. | ] |
t + + } 4
| 1B44 |Name field of control statement contains|Follow procedure 52 and correct| 52 |
| |incorrect specification, or, if SYSIPT |Jor insert the control statement]| |
1 J]and SYSRLR refer to the same device, |tefore returning the hopgper |
| | PHASE statement is not preceded by a jdeck to the hopper. | |
| lcontrol statement. | | |
I } 1 | |
| 1B45 jControl statement contains invalid | |
1 joperation code. | | |
I 1 ! | |
| 1B46 |1st operand or separator (,) or | |
i jdelimiter (blank) of control | | |
| | statement is incorrect. | |
i + - | |
] 1B47 }2nd operand or separator {(,) of control | | |
] | statement is incorrect. | |
i + 1 | |
| 1B48 |3rd operand or separator (,) or deli- | | ]
| jmiter (blank) is incorrect. ] | |
i } s | |
| 1849 |4th operand or delimiter (blank) is ] | i
| ]incorrect. | | |
i L 1 1 )
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| expected.

T 1 i 1 1
| Code |Cause | Restart ]Ref.No. |
| ESTR | | | |
t } + } !
| 1B4A |Two consecutive XFR or END cards have | BEress START on CPU to continue | |
| | been read, or a CATAL statement is | grocessing. (The second XFR or | |
| Jencountered after an end-of-£file card } END card or the CATAL 1 1
| |has been read on SYSIPT. |statement, respectively, is | |
I | lignored.) | |
F } + + 1
| 1B4B |PHASE statement is not followed by |Press START on CPU to | 53 |
] |REP, TXT, XFR, or END cards. jdiscontinue the jot. | |
t 1 1 1 4
! ! T Ll 1
| 1B4C JCATAL statement is encountered when |Operator choice: i |
| |tape mark has been read on SYSIPT. la) Press START on CFU to | 53 ]
| | | discontinue the job. 1 |
1 ] |b) Enter 0F into location CE | |
| | | and press START on CPU to | |
| | | continue processing. (The | |
| ] | CATAL statement is ignored.)} | |
] | lcy If the tape on SYSIET con- | |
| ] | tains additional input, | |
| | | leave it on the drive. |

| | | If further input is stored | |
| | | on ancther tape, mount that | |
| | | tape on SYSIET. Enter FF 1 |
| ] ] into location CE and press | |
| ] | START on C€PU to continue | |
| | | processing. | |
i + } + 1
| 1B4D |Phase SYSEOJ is to be included | Eress START on CPU to ] 53

| | (replaced) and is not the first |discontinue the job. |

| |phase in the input stream, or SYSEOJ | | |
] | has been read as operand in a DELET | ]

| |statement. | | i
F } 4 | |
| 1B4E |Input phase or DELET statement out of | |

| |sequence. 1 1 |
F t i | |
| 1B4F |PHASE statement contains invalid | i |
] Joperands, or load address of a phase 1 | |
| J]is lower than end address of Basic | |

| |Monitor area, or column 1 of PHASE | | |
] |]statement is not blank. i |

t t { + 1
! 1B50 |PHASE statement contains phase name with|Press the START on CEU to | 53 ]
| }illegal characters, or phase name |discontinue the job. | |
| jconsists of more than 6 characters. l |

F + 1 l I
| 1B51 |Load address in TXT or REP card is | | |
| |lower than load address of phase. ] | |
F t 1 | |
| 1B52 |Load address of last Ltyte in TXT or REP | | |
] Jcard is higher than 32,767. 1 1 |
b } 1 | |
| 1B53 |Phase or subphase consists of less than | |

| 124 bytes. ] 1 |
I } t + 1
| 1B54 }Phase to be deleted not fcund in |Press START on CPU to continue |

| jlibrary. |processing. (DELET statement 1is| |
] { lignored.) | |
t } } + ]
] 1B55 |PHASE statement not found where | Press START on CFU to continue | 1
| | |
L 1 1

| processing. (Warning only.)
1
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§ T T R} 1
] Code |Cause | Restart | Ref.No.|
| ESTR | | 1 |
r + t t 1
| 1856 |Phase has more than 9 subphases. | Eress START on CPU to | 53 |
I + Jdiscontinue the jot. | |
| 1B57 |MONTR statement encountered is not the | |

i {first control statement, or two MONTR | | |
| | statements have been encountered. | |

i t — | |
| 1B58 |Tape Basic Monitor is incorrect. | | |
1 1 1 1 4
T L) T T ]
| 1B59 |ASSGN statements for tape Basic Monitor |[Press START on CPU to continue | |
I |specify more than 6 physical tape-drive |processing. (The excess ASSGN | |
1 laddresses. | statements are ignored.) | |
1 i ] L J
] 1 1 ¥ 1
| 1B5A |REP card contains invalid hexadecimal |Press START on CPU to | 53 |
| |character (s) . | discontinue the jot. | i
1 1 [ 1 ]
L o T T T ]
| 1B60 |1st control statement is not a PRIOR | | 52

| |statement. | | |
F } — | |
| 1B61 |Statement read is not a control | | |
| jstatement. | 1 |
b + 1 i |
| 1B62 |Control statement contains invalid | ] |
i joperation code. | ] |
= } + + 1
| 1B63 |PRIOR control statement contains invalid|Operator choice: | |
1 joperand. |a) PEress START on CPU to | 53

e + i discontinue the job. ] |
| 1B64 |PRIOR statement is out of sequence. |b) Enter FF into location CE | (52) |
t } 4 and press START on CFU to {

] 1B65 |DELET control statement contains | continue processing. (The | |
| linvalid operation cogde. | incorrect card is ignored. | |
} } ] A correct one may be | |
] 1B66 |DELET statement with operand ALL is ] inserted as descrilbed in 1 ]
| |not preceded by a PRIOR statement. | procedure 52.) | |
|8 1 - 4 3
L B T 1] ) 1
| 1B67 |DELET control statement or input macro |Cperator choice: | |
| |definiticn out of sequence. la) Press START on CPU to | 53

| | | discontinue the jok. |

| | |b) Enter FF into location CE | ]
l ] | and press START on CPU to ] |
| | | continue processing. (The ] |
| } 1 DELET statement is ignored |

1 | | or the macro definition is | |
] | | skirpped.) | |
b + + } 1
| 1B68 |Element in control statement (operation |Operator choice: |

| |code or operand) is missing or extends |a) Press START on CPU to ] 53

| | beyond cclumn 71. | discontinue the job. | 1
1 | |b) Enter FF into location CE 1 (52) |
| | | and press START on CPU to | |
] | | continue processing. (The | |
} | | incorrect statement is | |
] 1 | ignored. A correct one may | [
| | ] be inserted as described in | |
| ] ] procedure 52.) | l
I } 1 + |
| 1B69 |During write operation on SYS000 or |0Operator choice: | 58 |
| 15¥sOPT, end of reel is encountered. }a) Press START on CPU to | 53

| ] | discontinue the job. | |
| | |b) Enter FF into location CE | |
| | | and press START to continue | |
| | } pFrocessing. (Cnly a few | |
| | | records can be written on ] |
] | | the tape.) 1 |
1 1 L 1 J
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] discontinue the job.
|b) Enter FF into location CE
| and press START on CPU to
| continue processing. (The
| macro definition is

] skigpped.)

1

T 1 T 1 1
| Code |Cause | Restart |Ref.No. |
| ESTR | | | |
i } t } 1
| 1B6B |Tape mark has been read on SYSIPT at | Cperator choice: i |
| |the beginning of a CATAL procedure. l]a) Press START on CPU to | 53 |
| | i discontinue the job. | |
| | |b) Enter OF into location CE | |
1 1 i and press START on CPU to | |
| | ] continue processing. (The | |
1 | | next control statement is I |
| | | read. It should be DELET or | |
| | | END. No more macro defini- | |
| | ] tions should be read on |

| | 1 SYSIET.) | ]
| | |c) Enter FF into location CE |

| | | and press START on CPU to | |
| | | continue processing. (The | |
1 | | tape mark is ignored. It is | |
| | | also possible to mount a 1 |
| | | new input tape tefore | |
| | | pressing START.) | |
i } } + 4
| 1B6C |Invalid MACRO statement has been |If SYSIET is a tape drive, | |
| |read on SYSIPT. l]enter FF into location CE and | |
| | | press START on CPU to continue | |
] | |processing. (The macro defini- |

| ] |tion is skipped.) ] |
| | ]If SYSIPT is a card reading |

1 | |device, operator choice: | |
| | ja) Correct MACRO statement as | 52 |
| | | described in procedure 52. | |
| | | (The macro definition 1 |
| | ] is processed.) | |
| | 1t) Enter FF into location CE ] |
1 | i and press START on CPFU to ] |
| | | continue processing. (The |

] | 1 macro definition 1 1
| I | is skipped.) | |
t } } } )
| 1B6D |Record of incorrect length has been | Eress START on CPU to ] 58 1
| Jread on tare, or tape read error |discontinue the jok. | 53

| |occurred. ] | |
b + } t 1
| 1B6E |Macro definition to be deleted has not |Operator choice: | |
| |been found in library. {a) Press START on CPU to | 53 |
| | ] discontinue the job. ]

| | |k} Enter FF into location CE | |
| | | and press START on CPU to |

| | | continue processing. (The | |
| | 1 DELET request is ignored.) | 1
N ] 1 1 1
¥ T . ¥ 1
| 1B6F {|Tape mark encountered within macro | Fress START on CPU to | 53 |
| |definition on SYSIPT. J]discontinue the job. |

i } 1 | |
| 1B70 |No MEND statement found when skipping | | |
] la macro definition because of a | |

| |previous error. | | |
F + 1 } )
| 1B71 |Invalid prototype statement has been |Operator choice: |

i ]read on SYSIPT. l]a) Press START on CPU to | 53 |
1 | |
] | |
| | |
| | |
| | |
| 1 |
L 1 i |
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Code
ESTR

1
|]Cause

4+

Restart

1B72

]

]Control statement has been encountered
|while reading a macro definition cn
]SYSIPT.

Operator choice:

a) Press START on CPU to
discontinue the jokt.

Enter FF into location CE
and press START on CPFU to
continue processing. (The
control statement is ignored
and the macro definition is
processed.)

2
~

53

1B79

No device assigned to SYSRDR.

s START on CPU to
ontinue the jok.

In]
u o
Qwm

g
"

1B74

| Improper SYSOPT assignment:

la) no device assigned,

|b) device assigned is not a tape drive,
Jc) tape characteristics specification

] for 7-track drive is not "data

| converter on".
1

1B7B

L]
| Improper SYS000 assignment:

la) no device assigned,

|b) device assigned is nct a tape drive,

[c) tape characteristics specification

| for 7-track drive is not "data
converter on".

1B7C

a) no device assigned,

b) 7-track drive assigned, and tare
characteristics specification is not
"data converter on".

|
}
| Improper SYSIPT assignment:
|
|
|

|
+

1B7D

|SYSOPT has been assigned the same drive
fas SYSRES.
1

1B7E

1

]SYS000 has been assigned the same drive
las SYSRES or SYSOPT.

[l

1B7F

+
|SYSIPT has been assigned the same drive
|as SYSRES, or SY¥YSOPT, or SYS00O0.

1

1B80

The printer has not been assigned to
SYSLST.

53

1881

Name field of control statement

T
|
|
1
+
l - . -
|contains improper specification.
]

1

Correct the statement
and continue processing.

1B82

]Control statement contains invalid
loperation code, or does not contain
Jany operation code.

[l

L._.___..-______-u._-.-.__.4.__--_—-_—_-;.—_—_-—_..4.—____._.n.__.1-.___._.__...._.__._-___4

1B83

¥

|DSPLY control statement contains invali
|operand (s) .

1

d

1B84

1

|Column 72 of control statement is not
|blank.

i

52

1B85

[ e Y s e e e e e B e G S e S S e W T e e e M e e e e e S M s M M s — — e —— . — —— — — ——— = — y— —

T

|Directory entry for Job Control has noct
|been found at beginning of library.

|

- e b e ]

|Press START on CPU to
Jdiscontinue the jobh. (Systenm
|tape is damaged or incorrect.)
L

b e o e e e e e e e e e e e . — —— e e e e b —— e s —— s o e o]

53

b o e o o s e e e . e e e o o . — — . = . — — — T — — — —— t— — " ——— S — T — — — — a— - o o ool o —— o— — — — - okt — s ]
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r T T ¥ 1
| Code |(Cause | Restart | Ref.No. |
| ESTR | | i |
t + } } 4
| 1BAO ]End of reel reached on SYSCPT. | Press START on CPU to ] 53 |
} 4 Jdiscontinue the jok. |

| 1BA1 |During read operation on SYSIPT, targe ] | |
| |mark encountered where not expected. | 1 |
b + — | |
| 1BA2 |Record of incorrect length read on | ]

] ]SYSIPT. | | |
I } } } |
| 1BA3 |No tape drive assigned to SYSIPT |Press START on CPU to | 53

| land/or SYSOPT, or the same drive |discontinue the job. | |
| |assigned to SYSIPT and SYSOPT, or | | ]
1 |"data converter off" specified for | 1 |
| la 7-track drive. | | |
b } 1 | |
| 1BA4 |Error statistics specified and not ] | |
| |possitle with CPSYS | | |
1 1 1 1 1
T T T 1 1
] 1BDO |Control statement is incorrect, or 1If a control statement is ] 52 |
| | sequence of control statements is |incorrect, correct it following| |
| linvalid. | Frccedure 52. | |
| ] |If the sequence is invalid, all] |
| | | statements that are out of | |
| | | sequence must be returned to |

| | | the horper 4and re-read. | ]
1 i 1 1 3
T 1 Ll R 1
] 1BD1 | SYSOPT or SYSLST not assigned |Press START on the CPU to | i
| |when reguired. |continue processing. (The | |
| | |corresponding PUNCH, DSPLY or | |
} } {DSPCH statement is ignored. Toc | |
| 1BD2 |Card punching device assigned to |]avoid further halts, remove all} |
| | SYSOPT is not attached when |following PUNCH, DSPLY or |

| |required. | DSECH cards, respectively.) ] |
I t + } 1
| 1BD3 |Device assigned to SYSRLCR is not |Carry out a new IPL procedure. | |
| lattached to the systen. ] | |
} } } . 1
| 1BD4 |Printer assigned to SYSLST is not |Press START on the CPU to ] ]
| lattached when required. jcontinue processing. (The | ]
| | |corresponding DSPLY or DSPCH | |
| | | statement is ignored. To avoid | |
1 | |further halts, remove all | |
1 | |fcllowing DSFLY and/or LSECH | |
| | |statements.) | |
t } t t i
| 1BEO |Read error on SYSRES. ({Incorrect | Eress START on the CEU to ] |
| |length record, tape mark where |discontinue the job. | |
l |not expected, wrong block number, I | |
i |damaged tape, etc.) | i i
t } 1 | |
] 1BE1 |Read error on SYSO00O0 | ] |
L 1 i 1 3
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H ] T 1

| Code |Cause |]Restart |Ref.No.
| ESTR | | | ]
I } t 1 4
| 1BE2 |Tape read error on SYSRES. |Operator choice: | |
1 | la) Fress START on the CPU | |
| | 1 to discontinue the job. |

1 1 |b) Enter FF into location CE ] |
| | | and press START on the CEU | |
| | | to continue processing. (The] |
| | | misread block is put out as |

| | | read. The next block or part] |
| | | of it may also te incor- |

| | | rect.) | |
| ] jc) Enter a value other than 00 |

| | i cr FF into location CE and | i
| ] | rress START on the CPU to |

| | | continue processing. (The |

| | | current PUNCH, L[SELY, or | |
| ] | DSPCH operation is |

1 | | terminated, and the next | |
| | | control statement is read.) | |
1 1 [ L 1
r T L i 1
] 1BE3 |Reflective marker encountered on | Eress START on the CEU to | |
1 ] SYS000 during execution of a |discontinue the Jot. | |
1 Jwrite command. | | |
k } 1 | |
| 1BE4 |SYSO000 improperly assigned. | | |
b + { | I
| 1BE5 |SYSRDR improperly assigned. | | |
I t 4 | |
] 1C00 | END control statement missing, or more | | |
| Ithan 15 Sort/Merge control statements | | |
| |issued. | | i
t 1 1 | |
| 1C01 |Sort/Merge specification errors have | 1 ]
| | been detected. | | |
F + { | |
] 1C02 |Maximum file size has been exceeded i 1 ]
] jduring Internal Sorting (end-of-reel | | ]
| Jcondition detected on work tape). ] ] |
[ : 1 ' ‘
] 1C03 |Maximum file size has been exceeded | | |
] |during External Sorting (end-of-reel | 1 |
| |condition detected on work tape). | i |
1 i L 1. ]
E 1 T T 1
| 1C04 |During external sorting: tape read error|Fress START on CFU to ] 58 ]
| Jor record with incorrect length on tape |discontinue the jok. | 53

i 4 ] R N |
v T T T 1
] 1C05 |Tape mark detected on work tape during |Press START on CPU to | 53 |
| |read-backward (may ke due to incorrect |discontinue the jok. | I
| jtape-drive assignment for Restart run). | 1 |
F } 1 | |
| 1C06 |Data found to be out of sequence. (In a | | |
| |Sort run, this halt may be due to a | | |
| | hardware malfunction.) | |

L 1 1 L —
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Code
ESTR

Cause

Restart

- ——

Ref.No.|

e —

1COR

Pause for verifying assumptions.

|If the assumptions are
lccrrect, press START on CPU

| to continue processing.

|If the assumptions are not
Jcorrect, enter FF into loca-
|tion CE and press START on CPU
| to discontinue the jok.

53

1COB

Unreadable data or klock of incorrect
length found on tape.

T

|Orerator choice:

|a) Press START on CPU to
continue processing.
block is typassed.)

b) Enter FF into location CE
and press START on CFU to
discontinue the job.

(The

58

53

1CcoC

Checkpoint record has not been found.

Press START on CPU to
discontinue the job.

53

1COD

-, —— e — — s e — s s — s —— . — -]

]Input tape contains a record which is
l|longer than the specified L1 or
|shorter than the specified L4 when
|variable-length records have been
|specified.

. —— s - s - —

| Cisplay register 9 (address of

Jrecord) . Display record-length

jfield.

|Operator choice:

|a) Press START on CPBU to

l continue processing.
(Record is bypassed.)

I) Enter EFF into location CE
and press START on CPU to
discontinue the job.

53

1C30

Incorrect information entered into
location CE.

| Enter correct information into
|location CE and press START on

|]CEU to resume operation.
1

1C31

1
|

I
|
+
|
|

|
t
|Further input is expected.
]

|

|

|

]

|

|

1

1

)

|Operator choice:

|a) Mount new reel and press
START on CPU to continue
processing.

k) Enter FF into location CE
and press START on CPU to
continue processing with
end-of-file condition.

e .y e ——

58

1C32

|Tape mark has been read instead of
|standard volume label on input tage
| when standard labels are
|specified.

|Operator choice:

la)

|  START
processing.

b) Enter FF into location CE
and press START on CPU to
discontinue the job.

on CPU to continue

Mount correct tape and press

wn
@

u
w

(o e e B e e e e e T o e S s G dmen S M et s S ol S G S e T e S e B G s S T — e — —— — —— i —— — — s " — S d—

1C33

First record of input tape is not a
standard volume label when standard
labels are specified.

o e — e e e — — —

Operator choice:

a) Mount correct reel and press

|

|

|

|

+

|

I .

1 START on CPU to continue
| processing.

1b) Enter OF into location CE
| and press START on CPU to
| continue processing. (The
1 tape is accepted.)

l]c) Enter FF into location CE
| and press START on CPU to
| discontinue the jok.

1

58

53

-—_.--_—.....—.._—_._-L.._-—_———.—-u-—————..—_--—_—..4-_.-—...--.._._—_.—_..-q-———-1.-—_—_—_..—..-._—._-—_—-—-1-—....-1

b o e e e e i o an — — — ot it i — o = s e o ket s e e e e e s e ik P e —— —— —
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I L Ll L 1
| Code |Cause |Restart |Ref.No. |
| ESTR | | | l
F ’ ; F 4
| 1C34 |Volume serial number in standard |Operator choice: | 58 |
I [volume lakel on input tape does not |a) Press START on CPU to | |
| jcorrespond to file serial number in 1 continue processing. 1 |
| | TPLAE control statement. | (User labels are processed.) |

| | | b) Mount correct reel, enter 0F] |
] | | into location CE, and press |

| i | START on CPU to continue i ]
| ] | processing. | |
| | |c) Enter FF into location CE | 53 |
| ] | and press START on CPU to | ]
| | | discontinue the jokt. |

L 1 L | ]
L B v T T 1
| 1C35 |Tape mark has been encountered instead |Operator choice: | 58 |
| |]of standard header label on input tape. ja) Kount correct reel and rressj |
b } 4 START on CPU to continue |

| 1C36 |Standard header label has not been | processing. | |
| |found on input tape when standard |E) Enter OF into location CE ] 1
] }labels are specified. | and press START on CPU to | |
1 | 1 continue processing. (The | |
| | | tape is accepted.) | |
| | |c) Enter FF into location CE | |
| | | and press START on CPU | 53 |
| | | to discontinue the job. ] |
1 4 L 1 ]
L[} 1 1 1 1
| 1C37 |File identification and/or file serial |Operator choice: | 58 |
| jnumber in standard header label do not |a) Fress START on CPU to | |
| |correspond to information in TPLAB | continue processing. (The | |
| Jcontrol statement. | tape is accepted.) | |
F } 41L) Mount correct reel, enter OF| |
| 1C38 |Volume sequence number in standard | into location CE, and press | |
| |header label does not correspond to | START on CPU to continue 1 |
| linformation in TPLAB control statement. | processing. | |
| | lc) Enter FF into location CE } 53 |
I3 } - and press START to ] |
] 1C39 |Information other than the file | discontinue the job. | |
] |identification, file serial number, and | | ]
] |volume sequence number in the standard | | |
| |header label does not correspond to | | |
1 |information in TPLAB control statement. | | |
t 1 : ! | |
] 1C3A |Invalid standard user header label has | | |
| | been read on input tape. (First three | | |
1 jcharacters are not UHL.) | i

1 L i [] |
¥ T T 1 ]
| 1C3C | Tape mark has been encountered instead |Operator choice: | 58 |
| |of standard trailer label on input tape.]a) Press START on CPU to | |
} 4 continue processing with | |
] 1C3D |Standard trailer label has not been EOF ccndition. ] |
| |found on input tape when standard labels|b) Mount new reel, enter OF | |
] |were specified. | into location CE, and press |

| | | START on CPU to continue | |
] | | processing. | |
] | }c) Enter FF into location CE | 53

| | | and press START on CPU to | |
1 1 | discontinue the jok. 1

F } t } 1
| 1C3E |Block count in standard trailer label |Operator choice: | 58 |
| jdoes not egqual number of blocks read |a) Press START on CPU to | |
| |from input tape. | continue processing. | |
+ } }b) Enter FF into location CE ] 53 I
| 1C3F |Invalid standard user trailer label has | and press START on CFU to | |
| | been read on input tape. (First three | discontinue the job. | |
| |Icharacters are not UTL.) | | |
1 1 1 1 ]
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I T 1 Bl 1
| Code |Cause | Restart | Ref.No. |
| ESTR | | | |
t + } } 4
| 1C41 |Last work tape has been assigned the | Mount an appropriate tape on | 58 |
| |same drive as an input tape. |drive and press START on CPU | |
1 ] (Farning only.) |to centinue processing., | |
L 1 1 1 3
L] B L) T 1
| 1C42 |Tape mark has been read instead of |Operator choice: | 58 |
1 |]standard volume label on work tape }a) Mount correct reel and | i
] |]when standard labels are specified. ] press START on CPU to ]
| | | continue processing. | |
| | |b) Enter FF into location CE | 53 |
| | | and press START on CEU to ] |
| ] | discontinue the job. | |
1 1 i 1 H
1 T L) T ]
| 1C43 |First record of work tape is not a | Operator choice: ] 58 |
| |standard volume label when standard Ja) Mount correct reel and | |
| |labels are specified. | press START on CPU to l |
b } 4 continue processing. | |
| 1C45 |Tape mark has been encountered instead |b) Enter OF into location CE | |
] |of standard header label on work tape. | and press START on CEU to 1 |
! + — continue processing. (The 1 |
| 1C46 |Standard header label has not been | tape is accepted.) | ]
| ]found on work tape when standard lc) Enter FF into location CE | 53 |
| |labels are specified. | and press START on CPU to |
| | | discontinue the job. | |
1 ] 1 1 J
T ] T ¥ 1
| 1C4A |Invalid standard user header label has |Operator choice: | 58 |
] |been read on work tape. (First three la) Press START on CPU to | |
| fcharacters are not UHL.) | continue processing. (The ]
1 | | tape is accepted.) | |
} } 1b) Mount correct reel, enter | ]
| 1C4B |Work tape has not expired. | OF into location CE, and | |
| | | press START on CPU to | |
| | | continue processing. | |
1 | Jc) Enter FF into location CE | 53 |
| | | and press START on CPU to | |
| | | discontinue the jok. | ]
} t 1 } 1
] 1C50 |An output-tape file and a work-tape file|Ofperator choice: |
1 |have the same tape-drive specification. |a) Press START on CFU to | |
] | | continue processing. (The ] |
1 } | work tape is accepted as | |
| | | output tape. | |
| | | b) Mount correct reel and press] |
| | | START on CPU to continue | |
1 l | pFrocessing. I |
F : F t 1
] 1C51 |Additional output tape is required. |Mount correct tape and press | 58 |
| | ] START on CPU to continue | |
[ ] |processing. ] |
t i } + 4
] 1C52 |Tape mark has been read instead of | Operator choice: | 58 |
| |standard volume label on output tape l]a) Mount correct reel and | 1
1 |when standard labels are specified. | press START on CPU to | ]
| | | continue processing. | |
| | ]b) Enter FF into location CE | 53 |
| 1 | and press START on CPU to | |
i | | discontinue the jokt. | |
L L A i Jd
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r Ll T 1 ]
| Code |Cause |Restart | Ref .No. |
| ESTR | | I |
} + + t 1
| 1C53 |First record of output tape is not a |Operator choice: | 58

1 |standard volume label when standard |a) Mount correct reel and press| |
| |labels are specified. | START on CPU to continue |

| I | processing. | |
] | |b) Enter OF into location CE |

| | | and press START on CEU to | |
| | | continue processing. (The ] |
| | | tape is accepted.) | |
] | lc) Enter FF into location CE | 53 |
| | | and press START on CEU to | |
| | | discontinue the job. | |
t + t t 4
] IC54 |Vvolume serial number in standard | Cperator choice: | 58

| |volume label on output tape does not la) Press START on CPU to | |
| |correspond to file serial number in | continue processing. (The l |
[ | TPLAB control statement. ] tape is accepted.) | ]
| i | b) Mount correct reel, enter ] |
] | | OF into location CE, and | |
| | | rress START on CPU to i |
| | | continue processing. | |
1 | ]c) Enter FF into lccation CE | 53 1
| | | and press START on CPU to ] |
| | | discontinue the jok. | |
F + + + |
| 1C56 |Output tape is not at lcad point when |Operator choice: | 58 |
] |standard labels are specified, and no ]a) Mount correct reel and 1 |
| |preceding trailer label has been | press START on CPU to | |
] |found. ] continue processing. | |
| | |b) Enter FF into location CE | 53 |
| | | and press START on CEU to 1 |
| | | discontinue the job. | |
i } } + {
] 1C57 |Output tape is not at load point, and | Operator choice: | 58 |
] |£ile serial number of preceding trailer |a) Press START on CPU to | ]
] |label does not correspond to information| continue processing. (The | 1
1 l]in TPLAB control statement. | tape is accepted.) | ]
t } 1b) Mount correct reel, enter | |
] 1C5B |Output tape has not expired. ] OF into location CE, and |

| | | fress START on CPU to | |
1 | | continue processing. | |
| | ]c) Enter FF into location CE | 53 |
1 | i and press START on CPU to | |
| | | discontinue the job. ] |
b + + + :
| 1C5C |MODS statement specified, but no user 1 | 60

| |routine present. | | |
+ + + } 4
| 1001 |End of RPG compilation. | Erepare the I/C devices |

| | |required by the object program | |
| | l]and press START on CEU to | |
| | Jinitiate execution. | |
L 1 1 1 J
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Code Restart

ESTR

Cause

P S

wn
w

Fress START on CPU to
discentinue the job.

D02 |Irrecoverable error. Caused by main-
|storage overflow during generation, or
lobject program too large for available
|main-storage capacity as specified
lin cols. 12 - 14 of RPG control card,
| or RPG control card missing or in-
| correct, or errors in source deck.

1

¥

1D03 |Conflicting tape-drive assignments.
| (SYSRES, SY¥S000, and SYS001 must be
|different tape drives; SYSOPT, if
|tape drive, must not ke the same drive
las SYSRES or SYS001), or required
|tape drive not assigned, or SYSIPT
|is not a card reading device, or a
|7-track tape drive is assigned to
] SYS000 or SYS001 and the conversion
|feature is not on.

1D11 |Permanent read error con SYS000.

D12

}
|
}
|Permanent read error on SYS001.
i

T

1021 | Unit exception on SYS000. (During read
Joperation, tape mark encountered where
Jnot expected. During write operation,

lJend of reel sensed.)
(]

r_-—.__-,._—-——-[-_q-_-,.-_—_—_—.__..._.-,.._.-—__—_—_..i_....,

ut
W

ess START on CPU to
scontinue the jot.

T

1D22 |Unit exception on SYS001. (During read
Joperation, tape mark encountered where
|not expected. During write operation,

lend of reel sensed.)
L

T
i

[oTRLe)
b e e e e et e e e e e e e e — . — —— — — — — —— — T — t—— — — —— ot i — —

,.__.__--____.__...u.—-_;._.-L_.__—.____...__.r_.-u-—___.__..._.__;__._-
oo e e e s . —— ———  —— — — —— —— — — —— —— . — e — =
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AFEENDIX A. _JOB_CONTROL STATEMENTS

The job control statements are submitted to
the Job Control program to reguest func-
tions of this progranm.

The formats and functions of the job
control statements used with the Model 20
Tape Programming System are described
below.

The following notation is used in the
format description:

1. Upper case words or letters must appear
in the control statement exactly as
given in the description of the format.

2. Lower case words or letters represent
information to be supplied by the pro-
grammer or operator. Their meaning is
described in the text immediately fol-
lowing the format description.

GENERAL FORMAT OF JOB CCNTROL STATEMENTS

Any job control statement contains

* a nanme,

e an operation code,

* one or more operands (if required),
e comments [optional).

All job control statements are identified
by two slashes (//) in columns 1 and 2
(name field), followed ky at least one
blank column.

Operation Code

The type of control statement is defined by
the operation code. The codes and their
meaning are summarized in Figure 50. The
operation code determines which function of
the Job Control program is reguested. The
last character of the code must be followed
by at least one blank.

Operands

Most of the job control statements reguire
some additional information (operands). If
a control statement contains more than one
operand, each operand is separated from the
following one by a comma. The last char-
acter of an operand (or group of operands)
must be followed by at least one blank.

Comments

Comments may be used in any of the job con-
trol statements. At least one blank column
must separate the operand(s) or, if the

statement does not contain any operands,
the oreration code, from the comments.

i
|Operation
|Code

Function

-+ —

1

ASSGN

|inserts, changes, or
|deletes 1I/0 device assign-

{ment in logical unit tatle
i

CONFG

T .
|places storage-capacity

| specification into communi-

Jcation -region

=]
=
=]
=

1
|places date into communica-

|tion region
4

[ e e e e e —
=
[
[l
@]

¥

J]indicates end of a set of

| job control statements and
jreturns control to loading
|routine

]

xi
-
=
<]
tn

L]

|positions tape reel by
|skipping specified numker
jof tape marks or by
|rewinding

]

|is required in every set of

| job control statements and
|specifies name of program
1

T Y Sp—
— (<]
e} o
[} to

+
|causes listing of jol con-
|trol statements and error

|statistics on SYSLOG
}

]

=
o
[
o
2]

1

|causes the listing of job
|control statements and
lerror statistics to Le
|discontinued

@]
o)
=]
=

T
| causes initlation of error

|statistics

o
=g
(o=
wn
=

causes system halt

supplies tape latel infor-
mation for individual file

e — e

|changes setting of UPSI
Jkyte in communication
|region

4

o e e — e —— —
=
g
=
L2
o]

¥
|specifies name of tape file

|to ke processed; specifies
|the symbolic adress of the
|tape drive on which this

Jfile is mounted
1

Mt e v e o e —— v d— e S G o .  — — — —— — o — — — b — — — i T e — — P e — — — i — — ki —— — - ol ——

Figure 50.
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Note: The information (including possible
comments) contained in a job control
statement must not extend beyond colunmn
71.

ORDER OF INPUT

Job control statements are read con a
device whose symbolic address is SYSRLR.
Normally, the first statement of a set of
job control statements for a particular
job is a JOB statement. Only the PAUSE,
LOG, and NOLCG statements may precede a
JOB statement. The last statement of a
set of job control statements must be an
EXEC statement.

Except where noted, the remaining con-
trol statements of a set may be arranged
in any order between the JCB and EXEC
statements.

FUNCTIONS AND FORMAT OF JOB CONTRCL
STATEMENTS

The function and format of each type of

job control statement is described in
detail in the following sections.

ASSGN Control Statement

The ASSGN control statement is used to
assign an actual I/0 device address to a
specific symbolic I/0 device address. It
is also used to "unassign" a symbolic I/O
device address, i.e., remove an entry from
the logical unit table.

The ASSGN control statement has one of
the following formats:

1 1 T 1
|Name |Op.Code |Operands 1
L 1L 4 |
- T k] 1
1// | ASSGN | S¥Sxxx,X'cuu',dd ]
b + + —
1// | ASSGN |SY¥Sxxx,X'cuut',dd,X'ss! ]
1 1 1. 1
¥ T T 3
i// ]ASSGN |SYSxxx,UA ]
1 1 1 ]
SYSxxX

This operand specifies the symbolic
I/C device address to which an actual
device address is to be assigned, or
which is to be unassigned.

The symbolic device addresses used are
listed in Figure 51, in the order in
which they appear in the logical unit
table.

X'cuu!
This operand specifies the actual I/0
device address in hexadecimal nota-
tion: ¢ is the attachment-point spe-
cification, uu is the unit-number spe-
cification. The following specifica-
tions are used.

c 1 -- 2501 Card Reader
2 -- 2560 MFCM, or
2520 Card Read-Punch, or
2520 Card Punch

3 ~-- 1442 Card Punch

4 ~-- 1403 Printer or
2203 Printer

7 -- 2415 MKagnetic Tape Lrive

uu 00 -- all I/0 devices other than

magnetic tape drives

01

to -- magnetic tape drives

FF Note: Only the numbers of

the drives attached should
be used.

1) T
| Symbclic Address|LDevice Tygpe
1 4

1
|
1
L ] K
| SYSRES |tape drive ]
1 1 3
r v L)
| SYSRDR |card reading device |
F —+— |
| SYSIPT |card reading device or |
| |tape drive ]
1 ] ]
| v L]
| SYSOPT |card punching device or |
| |tape drive |
1 I J
r ¥ N
| SYSLST | printer {
1 ] J
r 1 1
| SYSLCG |printer |
1 1 4
L T 1
1 SYS000 | |
lto |tape drives |
1SYS015 | |
L 1 |
Figure 51. Summary of Symbolic I/0 Device
Addresses
ad

This operand is the device-type speci-
fication. The specifications used are

listed in Figure 52.

X1ss!

This operand is the characteristics
specification for magnetic tape drives.
It is required for (1) 7-track magnetic
tape drives and (2) 9-track magnetic
tape drives with compatibility feature.
The orerand must be omitted when 9-
track magnetic tape drives without com-
ratibility feature are to be assigned.
The characteristics specifications for
7-track tape drives are summarized in
Figure 53.
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L T 1
| dd | Device Specified |
L. 1 - |
L | T L]
| L1 i 1403 Printer |
1 i 1
r T L]
| L3 | 2203 Printer 1
L 1 J
T T 1
| P2 1 1442 Card Punch |
1 L |
T Ry L]
] P3 | 2520 Card Punch |
F + 1
| R4 1 2501 Card Reader i
L 1 |
L] L] 1
| RS | 2520 Card Read Punch 1
i [ " |
L T 1
| R6 ] 2560 MFCM, Primary Feed |
1 1 J
¥ Ll 1
| R7 | 2560 MFCM, Secondary TFeed |
1 i 3
 } ¥ 1
1 T1 | 2415, 7-Track Tape Drive |
F t —
| T2 | 2415, 9-Track Tape Drive |
1 1 ¥ |

Figure 52. Summary of Device-Type Specifi-

cations (dd)

The characteristics specifications for
9-track tape drives with compatibility
feature are:

xrcor' --
xrcgr --

1600 bytes/inch
800 bytes/inch

NYote: 1In the course of a system run, a
number of ASSGN statements may be
issued to assign the same physical tape
drive to variocus symbolic device
addresses. In this case, the tape
characteristics specifications con-
tained in the last ASSGN statement read
for the (physical) drive are valid for
all symbolic device addresses to which
the drive is assigned at that time.

ua
This operand is used to unassign a sym-
bolic device address.

Note: An ASSGN statement for SYSRES may be
submitted only to the tape IPL program. An
ASSGN statement for SYSRDR must be sub-
mitted to the card IPL program, and may be
submitted to the tape IPL and tape Job Con-
trol programs. It must not be submitted to
the card Job Control program.

CONFG_Control Statement

The CONFG control statement is used to
place the storage-capacity specification
into the communication region of the Basic
Monitor program in main storage. The CONFG
control statement has the following format:

XX

) T 1
}1ss| Specifies |
[ T T T {
| |Bytes/Inch|Farity|Translate|Convert 1
| | 1 JFeature |Feature |
I } t + t 1
1101 200 jodd | off | on |
120] l]even | off | off
128 leven | on } off 1
130} lodd | off | off |
138} |odd | on | off
—t } t + |
1507 556 lodd | off | on I
160} |even | off | off
168 leven | on | off |
170} |odd | off | off |
178} }Jodd | on | off
— t + } !
1901 800 lodd 1 off | on |
JAO} jeven | off | off |
18] jeven | on | off |
1BO | {odd | off | off |
1B8] |odd | on | off |
H i L 1 1 J
Figure 53. Summary of 7-Track Tage-
Characteristics Specifications
for use in ASSGN Statements
T T 1
Name |Op.Code |[Operands |
L 1 ]
1
|
]

r
|
i }
|//  |CONFG
L L

T
|
1

XX
This operand represents the main-
storage capacity. It may be:

4y
cr

oy - 4096 Lytes
8

or

08 - 8192 bytes
12 - 12,288 bytes
16 - 16,384 Lkytes
24 - 24,576 bytes
32 - 32,768 tytes

For example, to define a Model 20 with a
main-storage capacity of 8192 bytes, the
CONFG statement is:

// CONFG 8

Ncte: The communication region of the
Basic Monitor program contains a standard
storage-capacity specification for 8192
bytes. Therefore, the CONFG control state-
ment is required only if the storage capa-
city of the user's Model 20 is other than
8K.

CATE _Control Statement

The DATE control statement is used to place
the date into the communication region of
the Basic Monitor program in main storage.
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The DATE control statement has the fol-
lowing format:

r - T 1

|Name |Op.Code |Operands |

[ 1 1 ]

T T T 1

i/7/ | DATE lyydaad |

) 1 L ]
yyddd

This operand is the date specification,
where yy represents the rightmost two
digits of the year, and ddd represents
the three-digit number of the day in
the year (ddd may be any of the numbers
001 through 366).

For example, the date September 1,
1966, would be specified as 66244. The
Job Control program converts this date
specification and places it in the date
field of the communication region in
the form 090166244,

Note: The DATE control statement need be
submitted only once after the Basic Monitor
program has been loaded. Prior to the
execution of a program, the Job Control
program checks whether the communication
region contains the date.

EXEC Control Statement

The EXEC control statement indicates to the
Job Control program that the reading of a
set of job control statements has been com-
pleted and that control is to be returned
to the loading routine (in the Basic Mon-
itor program if no operand is specified, in
the tape Job Control program if the operand
LCADER is specified).

The EXEC control statement has cone of
the following formats:

r T
| Name |Ofp.Code Operands
1 [l

;// }EXEC

b = o — e —
b e e e iidg e

1 L]
\//  |EXEC [RWC], [ LOADER]
L 1

The first type of EXEC statement does
not contain an operand. This type is used
to delimit any set of job control
statements issued to the card or the tape
Job Control program. The statement // EXEC
causes the Job Control program to return
control to the Basic Monitor program. The
load address of the next program phase must
not be below main-storage position 067E
(hexadeciral) .

The second type of EXEC statement
contains one or both of the symkols LOADER
and RWC in the operand field.

The statement // EXEC LOADER causes the
Job Control program to transier control to

a loader routine, which is located at the
end of the Basic Nonitor area in main
storage. The function of this loader
routine is to load a program from the
magnetic tape drive (the program must be in
card-image format), or from the card
device, assigned to SYSIPT. Any FETCH
macro instruction contained in the object
program thus loaded causes the loading of
the rhysically next program phase fronm
SYSIPT. When an EOJ macro instruction is
encountered in the program, control is
returned to the Basic Monitor program. The
symbol LOADER may only appear in the
operand field when the tape Job Control
program is used. The load address of the
next program phase must not be below
main-storage position 07C0 (hexadecimal) if
the device assigned to SYSIPT is a tape
drive. If this device is not a tape drive,
the first available main-storage position
is 64 (hexadecimal) bytes higher. If //
JOB RPG, name is specified the operand
LOADER will te ignored.

The statement // EXEC RWC causes the Job
Control program to change the mode of the
Basic Monitor from non-overlap to overlap.
This statement can be issued for Lboth card
and tape Jol Control programs. The load
address of the next program phase must not
be below main-storage position 0834
(hexadecimal).

When the EXEC statement contains both
the symbols LCALCER and RWC (in either
order) in the operand field, the Job
Control program changes the mode of the
Basic Monitor from non-overlap to overlayp,
and transfers control to the loader roatine
discussed aktove. The load address of the
next program phase should not be Ekelow
main-storage position 0960 (hexadecimal) if
the device assigned to SYSIPT is a tape
drive. If this device is not a tape drive,
the first available main-storage position
is 64 (hexadecimal) bytes higher.

Note: Each set of job control statements
must be delimited by an EXEC control
statement.

FILES_cControl Statement

The FILES control statement is used to
Fosition a reel of magnetic tape, either Ly
skipping a specified number of tape marks
or by rewinding the tape to the load point.

The FILES control statement has one of
the following formats:

T T T 1
|Name |Op. Code |Operand |
t + t ]
\z/ JFILES |SY¥Sxxx,n |
b t t {
V\// | FILES {|SISxxx,REW |
L 1 1 J
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SYS5xxx
This operand specifies the symbolic
address of the tape drive on which the
tape is wmounted. {For a list of
symbolic addresses, see the description
of the ASSGN statement.)

[i=]

This operand specifies the number of
tape marks to be skipped. It may be
any one of the numbers 1 through 999.
The number of tape marks to Lbe skipped
(n) is counted from the present
position of the tape and may be any one
of the numbers 1 through 995. Tt must
take into account the tape marks
associated with the labels, as well as
the file tare marks.

REW
This operand specifies that the tape is
to be rewound to the load point.

Note: If, in a set of job control
statements, a FILES control statement and
an ASSGN control statement refer to the
same symbolic I,/0 address, the FILES
statement must follow the ASSGN statement.

JOB_Control Statement

The JOB control statement indicates to the
Job Control program that a set of job
control statements follows. It is used to
place the name of the program to be
executed next into the communication region
of the Basic Monitor program in main
storage.

The JOB control statement has one of the
following formats:

] T T
| Name |[Op.Code |Operands
1 i

|program—name

1
1

| RPG,program-name
1

\/7 {J0B
- 1

i Ll
177 |JOB
L 1

b o ol e e o

JOB control statements of the first format
can be submitted either to the card Job
Control program or to the tape Jot Control
program. When submitted to the tape Job
Control program, the operand program—name
specifies the name of the object progranm,
included in the core-image library, to be
executed next. The card Jol Control
program checks whether the operand is
present, but ignores it and loads the
physically next program.

JOB control statements of the second
format are submitted to the tape Jot
Control program. In this format, the
a source program written in the RPG
language which is to be first compiled and
then executed immediately (i.e., without an
intermediate Job Control run).

| Ncte_3:

In both formats of the JCE control
statement, the program name is not
restricted in length. However, if the
length exceeds six characters, only the
leftmost six characters are recognized.

Note: Normally, the JOB statement is the
first statement of a set of job control
statements. Cnly LOG, NCICG, and PAUSE
statements may precede the JOB statement.

LCG Control Statement

The LOG control statement is used to
instruct the JoLk Control program to list
the job control statements on the printer
assigned to SYSIOG. It also causes the
listing of tape error statistics on SYSLOG
if generated by an OPTN control statement,
provided the Job Control progranm is
reloaded after execution of the problem
program. If a ESCA job on which error
statistics were collected has keen run, the
LOG control statement also causes listing
of BSCA error statistics. The LCG control
statement is the first statement that is
listed. IListing is continued in the
following Job Control runs until a NCLOG
statement is encountered.

The LOG control statement has the
fcllcwing format:

1 T ¥ 1
| Name |Cp.Code |Operands |
F + -+ 1
(Vo4 |LOG | |
L N 1 J
Note_ 1: A& LOG control statement may

rrecede the JOR statement in a set of job
ccntrol statements.

______ A LCG control statement is ignored
if the printer is not assigned tc SYSLOG.

______ If the job for which the LOG
statement is issued is the first job after
IEL, or if MNCLOG was specified during the
previous job, the first LOG control
statement in a set of control statements
causes the printer to skip to a new page.

NOLOG_Control_ Statement

The NCLOG control statement is used to
instruct the Jok Control program to
discontinue the listing of jol control
statements on SYSLOG. The NCLCG control
statement is the last statement that is
listed.

Note: When tape and/or BSCA error
statistics are collected and a NOLOG
ccntrcl statement is in force, a programmed
halt occurs. The operator can then decide
whether or not error statistics are to be
Erinted.
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The NOLOG control statement has the
following format:

¥ T T 1
| Name |Op.Code |[Ogerands |
k } t 1
V4 | NOLOG 1 1
i 1 1 J
Note: A NOLOG control statement may

precede the JOB statement in a set of job
control statements.

CPTN Control Statement

The OPTN control statement is used to
initiate tape error statistics.

The OPTN control statement has the
following format:

T T T
|Name |Op.Code |Operands
L 4.

SR S

L

I T 1
1\ // | CPTN | TES
L 1 1

Ncte: A PAUSE control statement may ke
placed before the JOB statement and/or
between the JOB statement and the EXEC
statement in a set of job control
statements. A EAUSE control statement
issued before the JOB statement causes an
immediate system halt. A FAUSE control
‘statement issued between the JOB statement
and the EXEC statement causes a system halt
after the reading of the set of control
statements has been completed (i.e.,
immediately before the loading of the
associated program). In either case,
processing can be resumed by pressing the
Start key on the CPU console.

TPLAB Control Statement

The TPLAB control statement is used to
suprly file label information for latel
processing.

The TPLAE control statement has the
fcllowing format:

TES
Tape error statistics are to ke
initiated.

Note_1: Error statistics will only be
listed on the printer when a LOG statement
is issued and the Job Control program is
reloaded after execution of the problenm
progran.

Note 2: Error statistics are not permitted
with the foilowing IBM-supplied prograns:

» The language translators (Assembler and
RPG) during generation time.

e The service programs (Linkage Editor,
Load System Tape, Copy System Tape,
Directory Service, Core-Image
Maintenance, Macro Maintenance,
Core-Image Service, and Macro Service).

e The Initialize Tape utility progran.
The Job Control program will perform a

check to prevent the initiation of error

statistics with these progranms.

PAUSE Control Statement

The PAUSE control statement is used to
instruct the Job Control program to
interrupt processing.

The PAUSE control statement has the
following format:

I T T
| Name |Op.Code |Cperands
1 L 1

T
|'label-information'
1

e b e W

L 3 LIS
|//  |TPLAB
1 H

'label-information!
This operand consists of fields 3
through 10 of the standard IBM tape
file lakel, enclosed in apostrophes.
(The format of this label is described

IBM_System/360_ Model 20, Tape
Programming System, Control and_ Service
_______ Form C24-9000.) The
file-lakel fields must be contiguous in
the orerand of the TFLAE statement.
They are not separated by commas. The
orerand requires 51 columns (49 columns
of information, enclosed in
apostrotrhes).

Note: The TPLAB control statement must
immediately fcllow the associated VOL
control statement.

UPSI cControl Statement

The UPSI control statement is used to set
user program switch indicators in the UPSI
byte of the communication region.

The UPSI control statement has the
following format:

T T T
|Name |Op.Code |Cperands
L 1 1

T
| XXXXXXXX

e e —

LI L}
\// JUPSI
1 L. 1
I T ¥ 1
| Name |Cp.Code |Operands |
t } + 1 XXXXXXXX
\// | PAUSE | | In this operand, x can be either 1 or
L 1 L 1 any other EBCDIC character (c) except

Arrendix A. Job Control Statements 165



blank. The eight characters represent

1 4 1] ¥ 1
the eight bits of the UPSI byte. A |Name |Op.Ccde |Cperands i
specification of 1 means that the 4 } |
corresponding bit is to be set on. A W4 | vOL ]SY¥Sxxx,file-name |
specification of ¢ (any EBCDIC L 1 1 J
character except 1 or blank) indicates
that the status of the corresponding
bit is not to be changed. Trailing c's SY¥Sxxx
need not be specified ({e.g., the This operand specifies the symbolic
specifications 1ccl1ccc and 1cc11 are address of the magnetic tape drive on
equivalent) . which the reel containing the file to
be processed is mounted. (For a list
of symbolic addresses, see the
VOL_Control Statement description of the ASSGN statement.)
The VOL control statement is required when file-name
standard IBM tape labels are to be checked This operand specifies the name of the
or written. file to be processed. This name may be
1 to 7 characters in length. It must
The VOL control statement has the be identical to the file name used in
following format: the pertinent progranm.
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On a Model 20 Submodel 5, the micro progranm
in main storage may be destroyed when any
of the following conditions occurs:

1. Process Check —-- the system halts and
the Process indicator on the CPU is
turned on.

2. Machine Check on the 2520 or 2560 --
the system halts and the Machine Check
indicator on the affected unit is
turned on.

3. Unrecoverable I/0 error -- the systenm
halts and a programmed-halt code is
displayed in the E-S-T-R fields of the
CPU console. All programmed-halt codes
are listed in the section
Programmed-Halt Displays.

If a halt caused by any of these three
conditions occur on a Model 20 Sukmodel 5
and operation cannot be resumed, the micro
program must ke reloaded. This is done by
performing the following steps:

APPENDIX B. MICRO PROGRAM_ LOAD PROCEDURES

1. Press the I/C Check-Reset key on the
CPU and reset all check 1lights on the
attached I/0 devices.

2. Set the Register Tata/Address switches
on the CPU console.

3. Set the Mode switch on the CPU to CPL.

4, Place the micro-program card deck
(supplied by the IBM customer engineer)
in the hopper of the loading unit of
the 2501 or 2520 or in the primary feed
of the 2560.

5. Press the Load key on the CPU console.

If the micro program has been
successfully loaded, the U-L and E-S-T-R
fields on the CFU console will contain all
zeros. If an error occurred during the
loading process, a code will be displayed
in the U-I fields on the CPU console. The
code displays that can ke handled without
the aid of an IEM customer engineer are
listed below.

r T L Ri
| Code Lisplayed | | |
| UL | Cause | Restart |
¥ + + 4
| 00 | Successful load. | Set Mode switch on CPU to PROCESS

L i 1 1
r LB T 1
| 01 | Read error and/or | Restart the micro program load procedure. |
| | feed check. | |
t } + 1
] 0 2 | Card missing or out | Check the card sequence in columns 73-80. |
| | of seguence. | (If the sequence error was caused by a break |
¢ + § in the numeric segquence, a card is out of |
| 0 3 | Section out of | sequence; if it was caused by a treak in the |
| | sequence. | alphabetic seguence, a section is out of

| | | sequence) Correct the sequence error and

| | | restart the load procedure. |
| | | If a card is missing, call the IEM customer }
| | | engineer. |
L 1 L J
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APPENDIX C. _GLOSSARY

Allocate: To assign storage locaticns or
areas of storage for specific routines,
portions of routines, constants, data, etc.

Assemble: To prepare a machine-language
program from a symbolic-language program by
substituting absolute operation codes for
symbolic operation codes and absolute or
relocatable addresses for symtolic
addresses.

Assembler: A program that pregpares an
object language program by producing
absolute or relocatable machine code from a
machine-oriented source program of
statements containing symkolic operation
codes and symbolic operands.

Assembler Langquage: A symbolic language
(used to write source programs) which
enables the programmer to use all machine
functions as if he were coding in machine
language.

b: The symbol for a rklank space.

________ A given address from which
an effective address is derived by
combination with a relative address.
Displacement)

(See

Basic Monitor: The main control program.
Available in a card, a tape, and a disk
version. Resident in main storage when
control required. Loads programs into main
storage and causes their execution.

_____ The smallest unit of
information. It can have either of the two
binary values zero or one.

Bit:

See Binary Pligit.

Block (records) :

1. (v.t.) To group records for the
purpose of conserving storage space or
increasing the efficiency of access or
processing.

2. (n.) A physical record so constituted,
or a portion of a telecommunications
message defined to be a unit of data
transmission.

BSCA: Binary Synchronous Communications
Adapter.

Buffer (Program Input/Output): A portion
of main storage into which data is read, or
from which it is written.

Byte: The basic unit of information in
System/360. Every byte consists of eight
bits, each having a value of zero or one.

Card-Resident System: Consists of the card
control programs Basic Monitor, Job

Control, and Initial Program Loader.
for the execution of olkject programs
ccntained in punched cards.

Used

Character: Cne of a set of elementary
signals which may include decimal digits 0
through 9, the letters A through 2, '
punctuation marks and any other symbols
acceptable to a computer for reading,

writing, or storing.

_________ A point in a program about
which sufficient information is stored to
Fernit restarting the problem from that
point.
CMAINT: Core-Image Maintenance Progranm.
Communication_Region: An area of the
(Basic) Monitor. Contains data,
storage-capacity specification, UPSI byte,
user areas 1 and 2, program-name area, and
various control bits used by the systenm.
Provides for inter-program and
intra-program communication.

Compiler: A program which translates a
program written in a probklem-oriented (RPG,
PL/I, etc.) 1language into object code.,

Control Field: A group of contiguous bytes
that are within a data record. The sort or
merge of the records is based on the
collating segquence as applied to these
bytes.

Ccntrol Statement: Any of the statements

in the input to a specific job that define
the reguirements of the job, its options,

or control its actions.

Contrcl Program: A set of programs which
provide the management functions necessary
for continuous operation of a computing
system.

Copy_System_Tape_ Program: A TPS Service
program contained in punched cards. Cories
user's tare-resident system from one tape
onto another.

Core-Image_Directory: A directory to the
program (core-image) likrary. Each
directory entry contains information about
a program phase and its location in the
library.

Ccre-Image Likrary: An external-storage
area containing the Jol Control progranm,
other IEF-supplied programs (except the
[Basic] Monitor), and user problem
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progranms.,
ands/or phases by the

Permits retrieval of progranms
(Basic) Monitor.

Core-Image Maintenance Program: A Systenm
Service program. Updates the core-image
library and directory. Is used to add
and/or replace and/or delete phases and the
(Basic) Monitor,

Core—-Image_ Service Program: A systenm
service program that permits the printing
and/or punching of one or more entries of
the core-image library.

CPSYS: Copy System Tape Program.

_____ Core-Image Service Progranm.
Data_File: A collection of related records
treated as a unit and consisting of data in
one of several prescribed arrangements and
described by control information to which
the system has access.

Default Value: The operand specification
assumed by a program when the value is
omitted.

A unit in the core-image
(Phase header or macro

Directory Entry:
or macro directory.
identifier.)

Directory Service Program: A Systenm
Service program. Causes printing of the
core~image ands/or macro directory and/or
system directory.

_____ A value, or an expression
representing a value, which is added to a
base address to obtain the effective
address.

Display_Service_ Program: See Directory
Service Progran.

DSERY:

Directory Service Progran.

EBCDIC: (Extended Binary Coded Decimal
Interchange Code) A specific set of
eight-bit codes standard throughout
System/360.

F_Ca End-of-file card which
terminates a logical set of input data.
(/*¥b in columns 1-3.)

File: See Data File.
Fixed-Length Record: A record having the

same length as all other records with which
it is logically or physically associated.

Halfword: Two adjacent bytes where the
left byte is on a halfword boundary.

Halfword Boundary: Even—-numbered byte
position in main storage, coincident with
the left byte of a halfword.

Hexadecimal: A number system using the
equivalent of the decimal number 16 as a
base. The values 0-15 are represented Ly
the digits 0-9 and the alphabetic

characters A-F.

Initialize: To set counters, switches, and
addresses to zero or other starting values
at the beginning of, or at prescribed

points in, a computer routine.

Initial Program Loader (IPL): A Systen
Control program. Loads (Basic) Monitor
intc main storage. Reguired for the
initialization of the systen.

I,/0 (Input/Output):
both.

Input or output, or

I,0_Area: An area (portion) of main
storage into which data is read or from

which data is written. I/0 means
Input/Output.
IPL: Initial Program Loader.

Job_Control Program: A System Control
rrogram. Called into main storage between
jobs and provides for automatic job-to-job
transition. Processes control statements
in the input stream that identify a jor cor
define its requirements and options.

Job_Controcl Statement: Any one of the
control statements in the input stream that
identifies a job or defines its
requirements and options.

K_Bytes: 1024 bytes. For example: nK = n

x 1024 bytes.

A physical identification record on
See Tape Labels.

Label:
magnetic tape or disk.
LDSYS: Load System Program.

Library Management Programs: Collective
term for five system Service progranms:
Core-Image Maintenance, Macro Maintenance,
Core-Image Service, Macro Service, and
Directory Service.

Linkage Editor: A system Service progranm.
Relocates programs or phases and links
separately assembled programs or phases.

Load_System Erogram: A Service program
that creates a tape or disk-resident systenm
from card input.

Legical Record: A record identified from
the standpoint of its content, function,
and use rather than its physical
attributes. It is meaningful with respect
to the information it contains.
(Contrasted with Physical Record.)
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Logical Unit Table: A feature of the
(Basic) Monitor. It has logical unit
blocks, each of which refers to one
specific symbolic I/0 address. These
symbolic addresses are related to physical
I/0 device addresses by means of ASSGN
control statements.

Macro Directory: An area of the macro
library section of a system. The TBS
version has four priority sections, each of
which contains the identifiers for the
macro definitions contained in the
corresponding section of the macro library.
Is used with programs written in the
Assembler language. Macro directory can be
listed on a printer by means of the
Directory Service rrogram.

Macro_Identifier: An entry in the macro
directory that identifies and points to the
corresponding macro definition in the macro
library.

Macro Instruction: A macro instruction is
a statement that is used in a source
program and replaced by a specific sequence
of machine instructions in the associated
object progran.

Macro Library_ (Tape): An area of the macro
library section of the system tape. Has
four priority sections, each of which
contains the macro definitions required by
the macro instructions in user programs.

Macro Maintenance Program:
Service program. Updates the macro library
and directory. 1Is used to add and/or
delete macro definitions.

A system

Macro Service Program: A system service

program that permits the printing and/or

punching of one or more macro definitionms
from the macro library.

MMAI Macro Maintenance Progranm.
Mnemonic: A contraction or akbreviation
whose characters are suggestive of the full
expression.

MSERV: Macro Service Progran.
Multi-Reel Tape ¥ile: A file stored on
more than one tape reel.

Multi-Volume Tape File: See Multi-Reel

Tape File.

Operand: . The representation of a value
that must be supplied to define a selective
function to the program.

Phase: A portion of a program executed as
one main-storage load. The smallest

addressable unit in the core-image library
of a tape or disk-resident system. May be

output of Assembler, RPG or Linkage Editor
Frogram.

Physical Record: A record identified from
the standpoint of the manner or form in
which it is stored and retrieved; that is,
one that is meaningful with respect to
access. (Contrasted with Logical Record.)

Physical _Unit Table: A feature of the
(Basic) Monitor. It has several physical
unit blocks, each of which contains a
physical device address., Pointers to these
entries are inserted into the logical unit
table by means of ASSGN control statements.

Priority Level: Classifies macro
definitions by fregquency of usage in TPS.
Four levels are used in the macro library
section of the tape resident systen.

Priority Section: An area of the TPS macro
directory or library. ©Each priority
section is assigned to a specific priority
level.

Read/Compute, Write/Compute: A feature of
the IBM System/360 Fodel 20 Submodel 5 that
permits data transfer to or from I/C units
to be overlapped with processing.

Reblock: To change the format of a file so
that a different number of logical records

comprises one physical record. See Block.

BRecord: A general term for any unit of
data that is distinct from all others when
considered in a particular context.

Report Program_Generator (REG): A progran
which constructs reports or report-writing
Frograms in accordance with input
specifications of the data file and of the
desired report.

See Read/Compute,

Write/Compute.

Statement: A meaningful expression or
generalized instruction in a source
language.

Subrhase: A part of a program in the
core-image library. Must be provided with
a phase name that is identical in the first
four characters with the name of the main
phase.

Symbolic I/0 Address: A symbol used in
IBM-suprlied and user-written programs to
refer to an I/0 device (e.g., SYSRES,
SYSIPT, SYS005). This address is related
to an actual address by means of the
logical unit table.

System Input Unit.

System Cutput Unit.
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System Tape: The reel of magnetic tape on
which the user's tape-resident system is
located.

Tape Error Statistics: An optional
function of the (Basic) Monitor that
collects and lists tape operating
characteristics.

Special records at the
beginning and end of tape files, There are
volume, header, and trailer labels. They
are used to identify the reel of tape and
the file they precede. They also contain
certain housekeeping information.

Tape Mark: A special symbol that can be
read from, or written on, magnetic tape.
Used to indicate the end of a file or file
segment, and to segregate the labels from
data.

Tape-Resident System: (Also referred to as
"user's tape-resident system.") Contains
the Basic Monitor program, the Job Control

program, and may contain any IBM-supplied
and/or user-written programs and/or macro
definitions., Consists of three sections:
Monitor section, program library section,
and macro likrary section. 1Is created and
updated by means of maintenance programs.

Unblock: (v.t.) To change the format of a
file so that a physical record comprises
only one lecgical record. See Block.

UPSI: User Program Switch Indicators.

User Program_Switch Indicators: A field of
one byte within the communication region of
the (Basic) Monitor program. Specified
bits (switches) may be set by means of the
UPSI control statement and tested in user’'s
programs.

Variable-Iength_ Records: Logical records
in a file in which the number of bytes in
each record is not a fixed value, but may
vary within prescribed limits.

Appendix C. Glossary 171



ACTION statement . . .
AOPTN statement. « . .
Assembler program . .
control statements
end-of-file card .
fuaction . « . .« .
I/0 device assignment
input. « « « o ¢ o o
MESSAQRS s « s o o o
operator intervention
output « o « & & .
preparation of system r
programmed halts . . .
sample pProgram . « .
ASSGN control statement. .
ssignment of SYSRDR . . .

¢« o s & s o

5 s o s NS o e s o @

n

card-resident systenm
tape-resident systen
Assignment of SYSRES . .

® 8 8 5 5 8 & 8 6 v & 3 & 8 & & o o o
® 8 e 6 6 & & & 8 o e 8 8 & o 8 v e &
® & & & @ o e & » © & ¥ 8 * %t s v a3 ®

e & &5 8 s s ® 36 6 & & & 6 s 8 e ¢

Basic Assembler (tape versions). .
Basic Mcnitor program, functicn. ,
Bootstrap card « o« o« o s o o o o o
BSCA
error statistics . « . ¢ « . .
sample Program . « o« s o » o o
Building systenm tapes
example of tape handling . . .
LDSYS FUDNe o o o o o ¢ o o o o
MMAINT TUDR o o s s o o o o o o

Card Basic Mcnitor program . .
Card Initial Program Lcader.
Card Job Cecntrcl program . .
Card-resident system . - « .
assignment of SYSRDR . .
Clear Storage card . . .
executing cbject programs.
input. o« ¢ ¢ 4 4 ¢ 2 s s e
loading unit . ¢« « + . &
output « « ¢ 4 ¢ 4 o ¢ . .
preparation of system run.
sample Program « » o« o« s
1419/1259 I0CS o o o » o »
CATAL statement
Core—-Image Maintenance program
Macro Maintenance fprogram. . .
Checkpoint and restart procedures
(Sort/Merge program) « o e o
Clear Stcrage card
card-resident system . . . . .
tape-resident system . « o o «

o & s

e % 2 4 o & ® 8 s o 3 0 @
5 & & 8 & 3 3 ¥ e o & s o

.CHAINT (see alsc Core-Image Malntenance

PrOgram)e » o o » o s o o o o
CONFG control statement. « « « « .
Control programs {card and tape) .
Control statements

for Assemrbler program. « « »
for Copy System Tape program .

for Core-Irage Maintenance progranm
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30 for Core-Image Service fprogram
26 for Directory Service program.
26 for Linkage Editor program . .
26 for Load System Tape program .
27 for Macro Maintenance program.
6 for Report Program Generator .
26 for Sort/Merge program . . .
for Utility programs .
28 Copy System Tape program .
28 control statements . .
29 I1/C0 device assignments
27 input. o o ¢ e o o .
28 output « . 4 4 . e . .
71 preparation of system r
161 programmed halts . . .
161 Copying a system tape. . .
. 8 Core-Image Maintenance prog
. 13 control statements . .
, 161 I/0 device assignments
inpute » ¢ 2 . o e e
output . « . & . . . .
5 preparation of systen.
. 6 programmed halts . . .
2

¢ e & 8 5 6 5 & 8 * & s 8 s
[\§]
~

n

o]

© & 8 e & & 8 8 & o s e s s ¢ e s e s & s v s 0

) sample pPrOogram « « .« o«

Core-Image Service program

164 control statements . .

,100 I/C device assignments

input. ¢ o 4 4 e e e

. 51 MESSAJES o s o o » o «

. U7 CUtput ¢« o o« o o o o o
. 49 preparation of system run

® S e & s 8 & & 3 & & s & &6 s Me e (S0 s e & s 8

® # & & & 6 e & & & & * & ® & 5 & 2 & o * & s B e >

® &6 ® 8 4 & 3 8 & e % e s &6 & % & & ° & 6 6 & & & s 6 s * & o &
@ @ 8 & ¢ 8 & 6 3 & & e & * * s & 2 » & B 6 & & s s s s ° o s

® 5 & ® & e & & & & B ° o ¢ e & & & s e v s s o ¢

programmed halts . . .
CPSYS (see also Copy System Tape

8 PLEOGLaM) e« o o o s o o o o o o o
8 Creating the macro 1library « « « « « o
0 CSERV (see also Core-Image Service
8 PLrOogram)e o « o o o o o o o o o o
8
8
8

DATE contrcl statement . « + « « « & &
DELET statement

8 Core-Image maintenance Progranm
1 Macrc Maintenance program. .
11 Device-dependent halts . .
71 Device—-type specifications
19 Directory Service progranm
centrol statements . .

s e % s 8 D o s & 3 s »
-
—
]

e o o s & o

.« 59 1/C device assignments

. 56 iNPUte o« o ¢ o o » o @
output . . . . 4 e . . .

. 37 preraration of system run

. 8 Displaying directories

. 13 Distributicn tape . . « o &

contents . . . < o
. 59 Distritution-Package Retrieval

® e o e M ® & s © & o s 5 & & s ¢ b e

¢ 8 8 e s 8 e s s e s 8 s o & o

Displacement of logical unit blocks
pro

rogra
162 machine req. « « o« « o o «
. 5 operating proc.. . . « .
output ¢« ¢ o 4 ¢ s e o .
. 26 program package. « « o o+
. 54 DSERV (see also Directory Service
. 59 PIOGLAM) s o o o o s s o o o s o o o

Procedures
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DSPCH statement. . o« & o« o o «
DSPLY statement
Core-Image Service program .
Directory Service progranl. .
Macrc Service program. « .+ o

END statement

Core-Image Maintenance progranm

Core-Image Service program .
Directory Service progranm.
Load System Tape program .
Macro Maintenance program.
Macrc Service prcgram. «
Sort/Merdge program « « o o
Utility programs . « « o« o
End-of-file card
Assembler program. » s« » o o«

.
.
.
.
3
.
-

Core-Image Maintenance program

Report Program Generator . .
tape-resident system rumn .
Utility programs . . « +
ENTRY statement. « ¢« 4+ ¢ ¢ «
Error statistics
BSCA . . . - . . A ] -
restrictions . « . .
tape - . . . - - . .
EXEC control statement .
Execute-Loader function.
Executing object programs
card-resident systenm .
SampPle « o o o = o o s

tape-resident systen
using 1419/1259 IOCS

« o ¢ o
s e o o
s o o o

Field-Select statement . « . . .
FILES control statement. . . . .
Format of job control statements

GlOSSATY + o o s o s » s o s o &

Halts, see Programmed-halt displays

3

o e ¢

e s o o o o o 8 ¢ o 4 o s 3

« & & 4

« o & o

Header records on distributicn tare.

I,/0 device assignments
for Assembler program. . « o

for Copy System Tape program .
for Core-Image Maintenance prog
for Core-Image Service progranm
for Directory Service program.
for Linkage Editor program . .
for Load System Tape program .
for Macro Maintenance progranm.
for Report Program Generator .

e 8 o & & & o 2 e s &

for Sort/Merge program . . .
for Utility programs . « « «
IBM-supplied programs
descriptioDe o« o « ¢ o o ¢ o o »
identification « o« o .4 o o o »
names' . - . . . . . - . - L] L] .
retrieval. « « ¢« o« o o o o o o »
SUMMALYe s » o o o o s o o o s @
Identificaticn of IBM-supplied progr
Initial Program Toader (IPL) . . . .

Y

e 5 s o s &

s & o

0

o e o 3 s ¢+ @

¢« ¢ o 5 s @

66

63
62
66

163
160

168

42

INITTP statement . « « o « ¢ o &
INPFIL statement « &+ & o ¢« & o &
Input

Assembler program. « » o« + o
card-resident system . . . .
Copy System Tape program . .
Core-Image Maintenance progr
Core-Image Service progranm .
Directory Service progranm.
linkage Editor program . .
Load System Tape progranm .
Macro Maintenance program.
Macrc Service programl. . ..
Report Program Generator
Sort/Merge program « «
tape-resident system . .
Utility programs .
{see also Initial Program L

L]
.
» ® e .
[e]

IPL

Job
JOB
Job

Control program, function.
control statement. . . . .
control statements

card Jcb Control progranm
general format . . . . .
order of inmput . . . . .
SUMMALYs o o s o o o s »
tape Job Control program

. e

LDSYS {see also Load System Tape
PLOGIaM) e o o o s o s o o =
Linkage Editor program . . .
control statements . . . .
function + « o ¢ + . e . .

I/0 device assignments . .
output .+ ¢ ¢ s ¢ e & e s
preparation of system run.

o

e 6 o e ¢ & s 0

programmed halts . . . .
INKEDT {(see also Linkage Editor
Load Systerm Tape Program « . « »

building additional tapes. .

building initial tapes . . .
LOADC statement. « « + ¢ ¢ o » &
Loading unit

card-resident system . . . .

tape-resident system . . . .
LOG control statement. « « « o«
Logical unit block displacement.
Togical unit table . . . . . . &

card Basic Monitor . . .« . .

tape Basic Monitor . . . . .

Macro library, sample program.

Macro Maintenance program .
control statements . .
I/0 device assignments
input. « « 4 o o o .
MEeSSA0ES + o » » o o
output . . ¢ . . . .
preparation of system r
programmed halts . . .

Macrc Service program . .
control statements . .
I/C device assignments
inpute o o ¢ o o e . .
MESSAgEeS o o o o o o =

n

® 8 & o & 5 S & 8 ¢ @
e 8 ¢ s o o ¢ o s s s e e
. . L] . . . - L] . L] L] . L] .

anm

4 8 8 & ¢ ¥ e ¢ s s o * 8 e @

M e ¢ o 4 o s o s o s & 3 o &
e & o s o o+ 8 e & & o 0

[o)]

~

d

ade

)

s 3 e e o
.
s o ® s e

PTo

. . . o ‘= g . '. . [ ] .
w
o

.
.
.
.
-
-
.
ram
.
.
.

e & ¢ &8 [ s o o o & » s o
¢ » & 2 e s e s 6 & & 8

s o s o 2 s s
Y
(=]
[=)}

¢ o & 8 5 a4 8 8 s s e s s 8
¢ o 8 s & & 8 & s s e s & &
" 8 2 o s o 0 s s s o s
¢« & ¢ o o o & 2 e s

[S,]

e

INDEX



OULPUL « o ¢ o o o ¢ s o s =
preparation of system run. .
programmed halts + ¢« « ¢ «
MERGE statement. . « ¢« ¢ & o o &«
Micro program load procedures. .
MMAINT (see also Macro Maintenanc
PLOGram)e « o o o o o o o o o
MODS statement « « ¢« o ¢« ¢ ¢ o »
MONTR statement
Core-Image Maintenance progran
Core-Image Service program . .
Load System Tape program . . .

s 8 (he & o o &

MSERV {see also Macro Service progranm)

Names of IBM-supplied programs
NOLOG control statement. . . .
Non-programmed halts . . .
BPGe o o o o o o s o
Sort/Merge program . .

e » s e
3 o e o

. e
e e
* »

OPTION statement « « o ¢ ¢ ¢ ¢ o
OPTH control statement . « « o+ o &
OUTFIL statement . . o ¢« « o« ¢ «

Output
Assembler programe « « o » o
card-resident systenm . « e .

Copy Syster Tarpe program « s .
Core—-Image Maintemance program
Core-Image Service program . .
Directory Service program. . .
Distribution-Package Retrieval
Linkage Editor program . . . .
Macro Maintenance progranm.
Macro Service program. . .
Report Program Generator
Sort/Merge program . . .
tape-resident system . .
Utility programs . . « -«

s e o @
s 8 & o 8
s & 8 & s

PAUSE control statement. « « o« « &
PHASE statement. . o+« ¢ o ¢ « &+ o &
Preparation cf system run
Assentler Programe » « o« s o
card-resident system . . . .
Copy System Tape program . .
Core—-Image Maintenance prgrn
Core—-Image Service progranm .
Directory Service progranm,
Linkage Editor program . .
Load System Tape program
Macro Maintemance program
Macrc Service program. .
Report Program Generator
Sort/Merge program . .
tape-resident system
Utility programs . .
Print-Header statement .
PRIOR statement. « « « &
Program—dependent halts.
Programmed-halt displays
PUNCH statement
Core-Image Service program . .
Macrc Service progralie + o+ « o

¢« 3 e o o o .

e 5 e 8 & s e s 8 « o

e & & & & & 3 & s P 2 s @

@ e 3 & 6 s & & a4 &8 o B3 e 0 & A e

4 o & o & @

174

e ¢ e o .

¢ 4 3 e e 8 I & & s 3 s

S 6 & 4 6 & & & €& o s & 0 ¢ & &

o & o s o

e 8 &2 s e s s (e e s s s e

o s o o

(o] .
® o s 8 e 0 8 H E v e o s s

8 8 o 8 & ¢ ¢ 6 3 & & % 3 e o o

RECORD statement . « « « « o o « ¢« o« » » 3U
REP cards
card Basic Monitor . « « « « + + « « 8
tape Basic MoRitor « « ¢ « ¢ & o o o 13
Report Program Generator . « « « o« « » o 20
centrol card o . 4 o . e s 0 s oo o o 21
control statements . « . . . . ¢ o . 21
end-cf-file card . . o+ o o « ¢ o o o 24
function + 4+ ¢ o ¢ e ¢« o ¢ o s 4 s . 6
I/0 device assignments « « + ¢ o o o 20
inpute o o ¢ « 4 o o s e s e o s o s 23
MESSAGES « o o o s « s s » s s o o o« 25
OULPUL & ¢ & ¢ o & o ¢ o o o o o o & 25
preparation of system run. . . . . o 23
programmed halts « « « o ¢ o o o » « 25
sample Program . « s« « = « » = » « o« 80
user routines. « + ¢ ¢ ¢ ¢ o o o« o« o 23
Restart procedures . . » « « o« o » 105,110
Retrieval Prograle « o« ¢ o s o o o o o o« 42
RPG ({see also Report Program Generator). 20
RPG centrol card « +» o o o o o o o o « » 21
Sample progranm
Assembler Progralle o« « o = o o o o o 71
BSCA . s e . . . . * o » & e . 95’100
card-resident system . + « o ¢ o o o 71
Core-Image Maintenance program . . . 71
Report Program Generator . . » « « » 80
Sort/Merge Program + « « » o s s « o« 87
tape-resident system . + . . . o . o 71
use of macro library « « « o« o« o« « o 71
Utility pPrograms . « « « « o o o« « o 87
1”’19 ICCS. . - » L] - L] - L] . - . . - 93
Sample Program, 1419 TOCS. « o o » « « « 93
Service programs, SUBMATYe « « « s« « ¢ &« b
SOBT statement . + « &« & ¢ o &+ o o« = « « 38
Sort/Merge program ., . . e s s s s e s« 33
checkpoint and restart procedure . . 37
control statements « ¢« ¢« ¢« o ¢« « . o+ 34
function « ¢« o 4 ¢ o e e e o v e e e T
I/C device assignments . . « « . . o 33
DESSAGES o o o s o o s « o o o o » » 37
multi-volume I/0 files . « ¢« ¢« +» « . 35
OUtPULt & ¢ o ¢ o ¢ ¢ o s e s s o+ o = 37
rreparation of system run. . . . . . 35
programmed halts .+ « « o « o o ¢ » o« 36
sample Program « o+ « « o « « » o o » 87
user routines. . « + ¢ o ¢ 2 s+ o o 34
Standard assignments
card Basic Monitor « « « + +« ¢ + o + 8
tape Basic MORNitor « « +« ¢« ¢ o « o o 14
Summary
device-type specifications . . « . 162
IBM-supplied programs. . « » « » « « U6
job control statements . . . . . . 160
Service pPrograms « o« s + o o s o o
synkolic I/0 device addresses. . . 161
tape-characteristics specifications 162
1259 halts and error displays. . . 108
1419 halts and error displays. . . 107
Symbolic I/0 device addresses . . . . 162
card Basic Monitor « « « « « ¢« &+ . . 8
SUMMATLYe » s s o » o » o o s s » o 161
tape Basic Monitor . « « « ¢ o o o « 14
SYSRDR
card-resident system . 4+ + « « «.» » B
tape-resident system « . ¢« ¢« + o . o 13

System/360 Model 20 TPS Operating Procedures



SYSRES o o 4 o 's o o a s o s s s s s

System tapes
building additional tapes. .
COPYiNgs o o o o o o o » o »
creating the initial tape., .
creation and maintenance . .
inserting pacros « « o+ « .
updating the macro library .
updating the program library

- o » 5 2 & o
. s o 2 8 3 @

Tape Basic Mcnitor program .« « « «
Tape error statistics
description. « .+ . . e
initiation . . . . e .
listing. « o« o » . .
restrictions « « . + . .
Tape Initial Program Loader.
Tape Job Ccntrcl program . .
Tape-characteristics specifications
Tape-resident system . + .+ &
assignment of SYSRDR . .
assignment of SYSRES . .
Clear Storage card « . .
executing cbject progranms
initiating a system run.
input. e 3 % e s » e s
loading unit . « « « «
Ou?tpllt ® 8 ® ° e w = e
preparation of system run
sample pProgram . « s« o o

1419/1259 I0CS & o o & &

" 5 s & 6 & 8 e e o @

¢ 3 5 & % & 3 & 8 4 s o Qe 5 3 s e -
® s 2 8 & s 5 3 v 0 s - e & s s 0@
$ 8 & e 6 8 8 o o s » s e ¢ 8 s s

s o 6 e ¢ o »

® 4 % 8+ 8 & e ¢ ¢ & & » ° o & ®

« & ® 3 e s .

@ ¢ % u & 8 & v 0o s &

TPLAB control statement. « « . « « « « 165

Updating the macro library « « « » « « « 56
Updating the program litrary . . . « . . 59
Updating TPS programs from IBM-supplied
program modific . .+ .+ 4 ¢ o 4 o . . o 52
UPST control statement . » « « ¢« « ¢« « 165
User routines
with RPG « 4 o o o « o o
with Sort/Merge progranm.
with Utility programs. .
Utility pPrograms . « « « o =«
control statements . . .
function « « + + 4 o . .
1/0 device assignments .
input., ¢ ¢ 4 ¢ 4o 4 e . W
MESSAGES » o o s » o o
output . . . 4 4 . . e .
preparation of system run
programmed halts . . . .
sample program « « o« o o
user routines. . o« « o .
Utility-Modifier statement .

4 e s B 8 ¢ & 6 8 5 s s s 3 e
e 5 s 0 e o s * 8 0 e s e o
® & v & e e & ® 6 s 8 ¢ 8 o @
e & s 8 8 & 5 2 & e 2 s »
® 6 e o r s 8 4 8 8 s s =
6 & 4 s & & 6 o s s 8 e & @
(%)
O

VOL control statement. « = « o ¢« « o o 166
VOLx statement « « « o+ o o o o 2 o o o« « 39

1419 ICCS, sample Programs. « s « « .« 93
1419,/1259 Halts and error dlsplays . « 107
1819/1259 TOCS o o o s s s « o o s « =« o« 19

INDEX 175



IBM System/360 Model 20 READER'’S

Tape Programming System SUGGESTION
Operating Procedures SHEET
Form C24-9009-3

-

This sheet is for comments and suggestions about this manual. We would appreciate your
views, favorable or unfavorable, in order to aid us in improving this publication. This form will
be sent directly to the author’s department. Please include your name and address if you wish

a reply. Thank you.

Name
Address How did you use this manual?
As a reference source D
As a classroom text D
. i o
What is your occupation? As a self-study text E]
Your comments and suggestions:
Possible topics for comment are:
Clarity of the text Accuracy Index Illustrations Appearance Paper
Organization of the text Cross-references Tables ' Examples Printing Printing



C24-9009-3

YOUR COMMENTS, PLEASE ...

This SRL manual is part of a library that serves as a reference source for systems analysts,
programmers and operatcrs of IBM systems. Your comments and suggestions will help us
produce better publications for your use. Each reply will be carefully reviewed by the persons
responsible for writing and publishing this material. All comments and suggestions become the
property of IBM.

Please note: Requests for copies of publications and for assistance in utilizing your IBM sys-
tem should be directed to your IBM representative or to the IBM sales office serving your
locality.

FIRST CLASS
PERMIT NO. 1359
WHITE PLAINS, N. Y.

BUSINESS REPLY MAIL

NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

POSTAGE WILL BE PAID BY ...

IBM Corporation
112 East Post Road

White Plains, N. Y. 10601

Attention: Department 813 U

2NIT SIHL ONOV LND -

seeebtesscssase

sesvescessse s teettscsscc0sssessas it

.............. R R L R I R I R N I I I A R I I I T T T IR I PR R S

Fold

B

International Business Machines Corporation
Data Processing Division

112 East Post Road, White Plains, N.Y. 10601
(USA Only]

‘ 1BM World Trade Corporation
821 United Nations Plaza, New York, New York 10017
{International]

Fold

09¢/weusAs wal

VUSTN Ut pejuid

£€-6006~¥2D



C24-9009-3

B

®

International Business Machines Corporation
Data Processing Division

112 East Post Road, White Plains, N.Y. 10601
[USA Only|

IBM World Trade Corporation
821 United Nations Plaza, New York, New York 10017
{International]

WUSTQ UL peluny,  09g/waisAs Wl

€-6006-¥22



	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027
	028
	029
	030
	031
	032
	033
	034
	035
	036
	037
	038
	039
	040
	041
	042
	043
	044
	045
	046
	047
	048
	049
	050
	051
	052
	053
	054
	055
	056
	057
	058
	059
	060
	061
	062
	063
	064
	065
	066
	067
	068
	069
	070
	071
	072
	073
	074
	075
	076
	077
	078
	079
	080
	081
	082
	083
	084
	085
	086
	087
	088
	089
	090
	091
	092
	093
	094
	095
	096
	097
	098
	099
	100
	101
	102
	103
	104
	105
	106
	107
	108
	109
	110
	111
	112
	113
	114
	115
	116
	117
	118
	119
	120
	121
	122
	123
	124
	125
	126
	127
	128
	129
	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
	replyA
	replyB
	xBack

