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current. L---_______________________ __ 
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obtained from an IBM 1403 printer using a special print 
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Re·quests for copies of IBM publications should be made to 
your IBM representative or to the IBM branch office serving 
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This publication provides Model 20 o'pera­
tors with the information required to (1) 
build a tape-resident system from IBM­
supplied programs, (~ maintain this system 
by means of IBM-supplied programs ,(3) 
execute IBM-supplied and user-written pro­
grams under control of the tape-resident 
system, and (~ execute object programs 
under control of the card-resident system. 

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 program 
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 system 
offers th0 advantage that all tape drives 
available can be used by the object 
program. 

TERMS AND ABBREVIATIONS 

The meaning of the terms and abbrev lations 
used in this publication is defined in 
~£en~ix-~_§1022~fY. 

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 1~~_gy~tem/360_Model 
lQ~iQl~ogr~E&Y, Form A26-3565. 

SUMMARY OF IBM-SUPPLIED PROGRAMS 

The programmi ng suppo rt which IBM supplies 
to users of tape-resident systems comprises 

• the Basic Assembler (tape versions) 

• the Control programs of the card­
resident system 

• the Control programs of the tape­
resident system 

• the Service programs for the tape­
resident system 

• the TPS Report Program Generator 

• the TPS Assembler program 

• the TPS Sort/Merge program 

• the TPS Utility programs 

• 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, 
together 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 MQnitor is 
the first program on the system tape. It 
is followed by a program library, which 
contains the tape Job Control program and 
all other programs to be executed under 
control of the tape-resident system, and by 
an (optional) macro library, which contains 
the macro definitions. 

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

The tape versions of the Basic Assembler 
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~~ste~Ll&Q_nQg~l 
~~_f~g_i£Qg£~NN~ng_SuEEor1L Basic 
!2~~~~1§~Jl~Eg_1g£2ions)~pera!i~~Q£g= 
gy£g§, Form C24-9011. 

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

• The Initial Program Loader (IPL) 

• The Basic Monitor program 

• The Job Control program. 

The card-resident IPL, Basic Monitor and 
Job Control programs are grouped together 
for distribution, the three being known 
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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 
programs. 

I.nitial_grog!:E!!L1.QadeLllPLl. The IPL is 
used to load the Basic Monitor program into 
main storage from cards or from the system 
tape, respectively. 

Bas:!..f Moni t~Pr.Q:.su;:am • 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 sjstem, (2) executable object 
programs stored on tape in card-image for­
mat g and (3) executable object programs 
contained in punched cards. 

Th,SL.Job_Contrgl 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 program 
operates between jobs only. It is not in 
main storage during the execution of a 
program. 

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

XR~_~Q9:,L~ystgm Tii,2g_PrQq!:9:,.!ll. The Load 
system Tape program is executed under con­
trol of the card-:resident system. Its only 
function is to build a tape-resident con­
trol system. 

19~copy System T~pe Prgg!:am. 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). 

lR~_~in~~gg_~~ito]~_PrQg!:9:,~. 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 con trol 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 Assembler program. 

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

19~_1iQfgfy_~g~ggement 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 Display Ser­
vice program. 
• The Maintenance program for the pro~ram 

library (also referred to as Core-Image 
Maintenance program) adds programs or 
phases to the program library or deletes 
them from it. This program can also be 
used to replace the Basic Monitor pro­
gram on the system tape. 

• The Maintenance program for the macro 
library (also referred to as Macro Main­
tenance program) adds macro definitions 
to, or deletes macro definitions from, 
the macro library. 

• 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. 

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

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

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

19~_~§~Q!:!_ffQgfgm-2§n§fEto!:. The TPS 
Report Program Generator (RPG) translates 
source programs 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 programs. 

lf~_A22§m£le£_i!:Qg!:~m_~n~lL~~.n~_]asic 
~Qni1Q~_~g.f£Q_Q§!i.ni1igD~L_.i.ncl~g.i.!!9.-ILQ 
Macro Definitions for the IBM 1419 and 1259 
~~.9i§1I~=~h~£~£1g£_R§ggg£§. The TPS 
Assembler program translates source pro­
grams written in the Assembler langnage 
into object programs. In conjunction with 
the Assembler program, IBM supplies macro 
definitions that can be used by 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 programs. 
separately assembled programs can be linked 
and/or relocated by the Linkage Editor 
program. 

6 System/360 Model 20 TPS Operating Procedures 



~g~~ort/M~£g~~£Qg£~~. 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 (~ 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. 

IPS_Utili!Y-R£Qg£~ID2. 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. 
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For a card-resident system, the card­
resident Control programs are used. These 
programs, which must be contained in 
punched cards, are: 

• the Initial Program Loader 

• the Basic Monitor program 

• 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. TPS 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 g£Qg£~millgg=Ha11_~ispl~ang 
~est~rt~£Q£~gy~§. 

To load the card Job Control program, 
read the job 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 IB~ 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 
replaced by one containing the correct spe­
cification. See the ASSGN Control State­
~gn1 and Figure 50 in-!E£end~A:--------

THE CARD BASIC MONITOR PROGRAM 

The 1ft 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 table, 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 j 

ISymbolic AddresslPhysical Device Address 
~-----------;I------------
ISYSRES* Inot assigned 
ISYSRDR Inot assigned 
ISYSIPT 12501 Card Reader 
ISYSOPT 12560 Secondary Feed 
ISY5L5T 11403 Printer 
ISYSLOG 11403 Printer 
ISY5000* 1780 T2 
ISYS001* 1781 T2 
15Y5002* 1782 T2 
ISYS003* 1783 T2 
15Y5004* 1784 T2 
15Y5005* 1785 T2 
ISYS006 - 5YS015*lnot assigned 

----J 

* 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 5Y5000 
through SY5005 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 
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Comment Cc:rd - END OF JOB 
CONTROL PHASE 2. PLACE 
PROGRAM-DEPENDENT JOB 
CONTROL CARDS HER • 

Comment Card - StART OF JOB 
CONTROL PROGRAM. PLACE ALL 
PHASES IN FRONT OF EACH 

.Figure 2. The Card-Resident Control Program Deck as Retrieved from the tistritution Tape 

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

Note 1: 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 the 
appropria te specifica tions. (For a list of 
these specifications, see the description 
of the ASSGN control statement in 1U)pendi~ 
.!. ) 

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 
make 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-

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

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

TXT 

END 

XFR 

REP 

The information in the card is 
loaded into main storage at the 
absolute address s~ecified in 
the card. 
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. 
Control is transferred to the 
address specified in this card. 
Beginning at the address speci­
fied in the card, the contents 
of main storage are replaced 
with the information contained 
in the card. 
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All other card types are ignored by the 
loading routine. 

The Basic Monitor program also contains 
physical tape I/O and error routines. This 
group of routines is entered whenever an 
I/O 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 S-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 
ProErammeQ=li£lt ]ispl~§~rrQ_Eg2i££i 
Proc~dure.2..!. 

THE CARD JOB CONTROL PROGRAM 

The Basic Monitor loads the Job Control 
program and the problem program(s) into 
main storage from the device assigned to 
SYSRDR. The Job Control program need be 
loaded only if Job 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 system 
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: 

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

• Inserting the date into the communica­
tion region of the Basic Monitor program 
in main storage (DAT~. 

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

region of the Basic ~onitor in main 
sto rage (CONFG). 

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

• 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) • 

• Specifying the name of a tape file to be 
processed and the symbolic address of 
the drive on which this file is mounted 
(VOL) • 

• Supplying tape-label information for the 
tape file to be processed (TPLAB). 

• Setting user-program switch indicators 
in the communication region of the Easic 
Monitor program (UPS I). 

• Initiating tape error statistics (OPTN). 

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

• Suppressing the listing of control sta­
tements, and error statistics if 
requested (NOLOG). 

• Suspending system operation (PAUS~. 

• Informing the Job Control program that 
the entire set of control statements has 
been read and control is to be returned 
to the Basic Monitor program (EXEC). 

The cards containing the job control 
statements are normally prepared by the 
~rogrammer. In some cases, however, the 
operator 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 
given in !2E~ndix-A. 

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 JOB statement. All 
other types of job control statements must 
aFpear between the JOE and EXEC statements 
as follows: 

• A TPLAB control statement must immedi­
ately follow the associated VOL 
statement. 

• If, in a set of job control statements, 
a FILES statement and an ASSGN statement 
refer to the same symbolic I/O device 
address, the FILES statement must follow 
the ASSGN statement. 

10 System/360 Model 20 TPS Operating Procedures 



• The CONFG statement, if required, must 
~recede the first TPLAB statement for a 
job. 

• All other job control statements may 
a~pear in ani 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 must 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 immediately 
before the loading of the program is to 
begin. In this case, the Basic Monitor 
expects to load the program associated with 
the set of job control statements as soon 
as sjstem operation is resumed by pressing 
the start key on the CPU console. 

The programmed-halt coues that may be 
displayed during the execution of the Job 
Control program as well as the appropriate 
restart ~rocedures are described in the 
section g~Qg~~mm~d-Halt_ni2E1~~§_an~ 
..!!estart~rocegurg.§ • 

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 
MFCM) : 
a) the IPL deck, 
b) the appropriate ASSGN card for SYS­

RDR (behind the IPL deck) , 
c) the Basic Moni tor 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 Job 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. 

EQ1g: The job control statements 
must include a DATE statement. 

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

]Q!g: A Job Control deck and job 
control cards are not required for 
second and subsequent Frograms in a 
job stream when the configuration 
and I/O-device assignments are the 
same and program-dependent job con­
trol statements are not used. 

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

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

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

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

DESCRIP!ION CF CUTPUT 

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

Cord Job Control Program 
Phose 03 

Job Control Statements 

Opti«lal 

II ASSGN SYSROR,X 'cuu ',dd 

~~ ,h. I"",!;,. ",;0 

.Figure 3. Arrangement of Input for a Card-Resident System Run 
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ITHE I!E]=RE~l]~~l_~YSI~~ 

Before any of the programs contained in the 
program library of the tape-resident system 
can be executed, a system run must be 
initiated; i.e., the tape Basic Monitor 
program must be loaaed 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 MFCM, whichever is attached. 

A number of programmed halts may occur 
during the loading and execution of the IPL 
program. The code displays associated with 
these halts and the appropriate restart 
procedures are described in the section 
E£Qg£am~~d-li~li_~i§£l~anQ_~~§i~£~ 
.!:£Q.£~g.!!£~§. 

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 must 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 REP cards followed by an ena­
of-file card. 

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 one of the following ways: 

1. by including ASSGN cards in the input 
deck for the Load System Tape program 
behind the tape Basic Monitor deck or, 
if the tape Basic Monitor is read from 
tape, behind the MONTE control card 
(see the sections ~uiIQing_!~~Ini!i~l 
~y§!em_Tap~_!£QID_l~M-~.!!E£li~Q-1fQg£am§ 
and ~Yilging_!ggitiQD~l_~Y§!g~Ta~g§ 
!£QID_1BM-~.!!EElied ~Dg_]§er=]£i!teD 
R.fQg.f~ill'§) ; 

2. by replacing the IB~-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 submitted 
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. 

!~ig-1: The REP cards indicate to the tape 
Basic Monitor 6nly the attachment point and 
the unit numters of the corresponding tape 
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 be used for the appro­
priate tape characteristics specifications. 
(For a list of these. specifications, see 
the description of the ASSGN statement in 
ltEl?gllgi~_!· ) 

Notg-1: 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 
reguired to make the assignments for his 
tape drives. The remaining REP cards must 
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 built, 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 systE~m tape that has been 
created for a particular Model 20 system 
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 BASIC 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 Mon­
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. 

r-- I ----, 

ISymbolic AddresslPhysical Device Address 1 
j- + ------1 
ISYSRES* Inot assigned 1 
ISYSRDR 12501 Card Reader 1 
ISYSIPT )2501 Card Reader 1 
ISYSOPT 12560 secondary Feed 1 
ISYSLST 11403 Printer 1 
ISYSLOG 11403 Printer 1 
ISYSOOO - SYS015*lnot assigned 1 
L--- ---l 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 program, 
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/O and error routines. 
This group of routines is entered whenever 
an I/O 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/O 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 
to be followed. 

The halt code displays and the appropri­
ate restart procedures for all programmed 
halts that the tape Basic ~onitor program 
provides for are described in the section 
g!~g~gIDmgg=n~1!_]i§£1gY§_ang~~~tart 
R£Q~gg!!£g§· 

THE TAPE JOE CONTRCL PROGRA~ 

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

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

• Inserting the date into the communica­
tion region of the Basic Monitor program 
in main stor age· (DA TE) • 

• Altering the storage-capacity specifica­
tion contained in the communication 
region of the Basic ~onitor in main 
storage (CONFG). 

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

• Positioning a reel of tape by skipping a 
specified number of tape marks, starting 
from the present position, or by rewind­
ing to the load point ~ILES). 

• Specifying the name of a tape file to be 
processed and the symbolic address of 
the drive on which this file is mounted 
(VOL) • 

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

• Initiating tape error statistics (OPTN). 

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

• Suppressing the listing of control sta­
tements, and error statistics if 
requested (NOLOG). 

• Suspending system operation (PAUSE). 

/ / ASSGN SYS003,X '783 " T2 

• Informing the Job Control Frogram 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 job control 
statements are normally prepared by the 
programmer. In some cases, however, the 
cFerator 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 
given in ~££~ngi~_!. 

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

Tape Job Control Phase 3 

.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: 

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

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

• If, in a set of job control statements, 
a FILES statement and an ASSGN statement 
~efer to the same symbolic I/O address, 
the FILES statement must follow the 
ASSGN statement. 

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

The JOE 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 before the load­
ing of the program is to begin. In this 
case, the Basic Monitor expects to load 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 capacity 
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 SYS­
RDR and sets up the system for the job to 
be executed next. 

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

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

liQ1~: The operand LOADER in an EXEC state­
ment is ignored if the preceding JOB state­
ment contained the operands 
RPG,program-name. 

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 g~Qgra~ID~d-H~l! Di§£~§_~nd 
Re§tar1 PrQ£~g~~~§~ 

TAPE ERROR STATISTICS 

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

Tape error statistics may be re~uested 
during Job Control time by means of the 1/ 
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 cperations 
reguested by the problem program. 

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

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 by the Basic Monitor 
program to correct write errors. An 
erase gap is initiated and counted 
every time a write error occurs. 

To display tape and/or ESCA error stati­
stics, the Job Control program must be 
reloaded after execution of the problem 
program. 

• 1he upper 280 bytes of main storage must 
be 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 programs, 
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 following steps must be taken by 
the operator (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 
requi red) 

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

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

2. ~ount the system tape on the drive 
assigned to SYSRES; press the Load­
Rewind key and the Start key of the 
drive. 

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

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

b) a tATE 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 program); 

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

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

Job Control Statements 
for Next Job 

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. 

Optional ~~ .... (''iiPA~~----l 
,c:'-..::--=-~ -= -==--~-=il 

~c;r~ Co;;;'~ - - - -, '1 
( Statements (If any) II ~_J 

II EXEC d' --':::-=---;=jl _9 
( :Job-Depende;;~ - -'1,1 

J.. £2n!!.o!2.t~~tL _ 11'1 ,tE= :-=-=--==-_-_-,,1 I I 
( ASSGN Statements lll! I i.J 
L... _____ --, IILJr 

( II CONFG ••• I 1..- for inserting tape 
· I I U characteristics 

{II DATE '.. r1 

1* 
Optional ~ ______ ~ 

'\ 
,....-------:1 c-.-- ----:::::;'). 

('REPC:ds- - - -111 1 

(/i~SSGNSYsRDR:.-. l Iltr 
II ASSGN SYSRES,... 1-3 

J 
I I JOB .:. _ ...J 

-

Loading Unit SYSRDR SYSRES 

Figure 6. Arrangement of Input for a Tape-R€sident System Run 

Initiation and Use of the Card-Resident and Tape-Resident Systems 17 



4. Prepare the input/output devices 
required by the job to be executed. 
(Mount any re1uired 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/O 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 OEJECT PROGRAMS UNDER CONTROL OF 
THE TAPE-RESIDENT SYSTEM 

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 
]uilding_!QQ!1io!!j!1 S~1~l!L!.9:peS from IBM­
~!!EE1ied ang_!!~r-:]ri tt~.!Lgrogr.9:'!!!'§ and 
Q£g.9:ting_thg_grog£~~_Li~~ary-Section of a 
systgLI~g· 

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/or 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 object programs: 

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

Make sure that each set includes: 

a) a JOE 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/O addresses used in the program 
(unless the assignments are already 
in effect through standard assign­
ments or ASSGN statements issued 
for a previous jot), 

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

~Q!~: If the program is to be run 
in Overlap mode, the operand RWC 
must appear in the EXEC statement. 

2. Prepare all 1/0 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 be run and pre­
paration of I/O 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/O devices that are not yet ready. 

5. Press the start key on the CPU console. 

The halt codes that may be displayed 
owing to programmed halts in IBM-supplied 
programs, as well as the appropriate 
restart procedures, are described in the 
secticn g~Qg~.9:IDIDgg=H~11 tis£l~X~_ED~ 
~g§!g~~~g~Q£ggQ~g§. 

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 
programs and, therefore, must be identified 
according to information supplied by the 
prog rammer. 
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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 Validity-Check 
and Readout keys on the 1419. 

!2i~: 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. Press the start key of the 1419. 

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

To interrupt the execution of a program, 
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 be pressed to tem­
porarily stop the 1419 (e.g., to remove 
documents from d stacker). 

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

1. Press the appropriate Validity-Check 
and Readout keys on the 1259. 

M21§: 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 be 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- SHAR ING. 

Tc interrupt the execution of a program, 
first press the Stop key on the 1259 or the 
printer. ~hen 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, then 
the Start key on the 1259. 

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

System-error halts which may occur because 
of malfunctions of the 1419 or 1259 are 
described under g£Qgra~~ed-HaI1~lsplax~ 
~nd Re~ta£i_ProceQQ£~§. 

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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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 system. 

RPG source programs can be either com­
piled and executed in one job (comFile-and­
execute function) or compiled only. In the 
first case, the object program may, in 
addition to being executed immediately, be 
punched into cards or written onto tape 
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 (CMAINn program, i.e., 
they can be included in the program 
library of the user's tape-resident 
syste m, 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 tape (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 
system. 

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 opera ti ng procedures. 

1/0 DEVICE ASSIGNMENTS 

The following symbolic I/O 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. 

SYSEDR -- Required. 
Refers to the card reading device 
used for reading the jot control 
statements. 

SYSIPT -- Required. 
Refers to the card reading device 
used for reading 
a) the RPG control card, 
b} the RPG source program. 

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

SYStST -- Optional. 
Refers to the printer on which an 
RPG listing is produce~. 

SYSOP! -- Optional if the compile-and­
execute function is used. 
Required if a source program 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. 

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

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

~g!§_l: SYSOPT may refer to a tape drive 
only if two work tapes (on SYSOOO and SYS-
001) are used. 

]g!§_~: SYSRDR and SYSIPT may be assigned 
the same card reading device. SYSOP! and 
SYSOOO may be assigned the same tape drive. 
The tape on SYSOPT is not rewound after an 
RPG compilation. Therefore, several object 
programs can be written on one tape. 
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However, the tape on SYSOOO is rewound, so 
that only one object program can be written 
on the output tape if SYSOPT and SYSOOO 
refer to the same tape drive. 

CONTROL STATEMENTS 

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

II JOB RPG 

or 

Required if the 
source program is 
to l:e compiled 
only. 

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

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

II EXEC Required. 

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

Note: The OPTN control statement must not 
beIncluded in the job control statements 
for the TPS Report Program Generator. 

The deck of input cards to the TPS Report 
Program 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 
RPG compiler. The RPG control card is read 
from the device assigned to SYSIPT. 

The format of the RPG control card is as 
follows: 

1-5 any EBCtIC Insignificant (may be 
characters used for sequence 
incl.blanks numbering, etc.). 

6 

7-9 

10 

11 

12-14 

15 

16 

17 

H Identifies the card as 
an RPG control card. 

any EBCDIC Insignificant. 
characters 
incl. blanks 

blank 

any EBCDIC 
character 
incl. blank 

blanks 
or 008 

012 

016 

024 

032 

blank 

I 

a 

blank 

2 

Object program is to be 
punched or written on 
SYSOfT. (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 tare. 

Insignificant. 

Object program is to l:e 
executed on a Model 20 
with a storage caracity 
of 8K. 
Object program is to be 
executed on a Model 20 
with a storage capacity 
of 12K. 
Object program is to l:e 
executed on a Model 20 
with a storage capacity 
of 16K. 
Object program is to be 
executed on a Model 20 
Sul:model 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 
l:e selected to a common 
stacker on the 2560, 
input cards are to be 
stacked first. 
If input-file and 
output-file cards are to 
be selected to a common 
stacker on the 2560, 
output cards are to l:e 
stacked first. 
No common stacker, or 
stacking sequence 
insignificant. 

The shillings portion of 
a sterling-currency 
input field is in the 
IBl'] format. 
The shillings portion of 
a sterling-currency 
input field is in the 
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blank 

18 

2 

blank 

19 o 

2 

blank 

20 o 

2 

blank 

21 I 

blank 

22 B 

blank 

BS I format. 
The input does not con­
tain sterling-currency 
fields. 

The pence portion of a 
sterling-currency input 
field is in the IBM 
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 
prin ter format. 
The shillings portion of 
a sterling-currency out­
put field is in the IBM 
form at. 
The shillings portion of 
a sterling-currency out­
put field is in the BSI 
form at. 
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 IBM 
fo rm at. 
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 2501 is to be 
reserved in main 
storage. This may 
alternatively or addi­
tionally be specified in 
column 32 of the File 
Description 
specificat ion. 
An additional input area 
is not required. 

23-25 100 
or blanks 

120 

132 

144 

26 T 

blank 

27-30 xxxx 

blank 

31 1 or 
blank 

2 

32 

blank 
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100 print positions are 
required during object 
program execution. 
120 print positions are 
required during object 
program execution. 
132 print positions are 
required during object 
program execution. 
144 print positions are 
required during object 
program execution. 

!Q!~~ The entries in 
these columns 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 be read during 
compilation to transl­
ate, during the object 
run, alphameric fields 
for the purpose of alt­
ering the collating 
sequence. 
Translation table is not 
to be read. 

Begin address of object 
program, in decimal 
notation (must be higher 
than 1653). If the 
read/compute, write/ 
compute overlap feature 
is used (execution on a 
Submodel 5; W in col. 
38 of the TPS RPG con­
trol card), the address 
must be 2100 or higher. 
RPG assumes object pro­
gram to begin 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 Submodel 
5 only; W in col. 38 of 
the TPS RPG control 
card) • 

RPG is to use one work 
tape (SYSOOO) for 
compilation. 
RPG is to use two work 
tapes (SY5000 and 5YS-
001) for compilation. 

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



33 

34 

35 

not be overlaid with IIO 
areas. 

Note: Column 32 must be 
left-blank if: 
a) the compile-and­

execute function is 
used; 

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

c) the user's program 
contains subroutines 
for standard user­
label processing. 

o Overlapped operation of 
upper and lower printer 
feeds (to increase 
execution speed). 

blank Upper and lower printer­
feed operation need not 
be overlapped (saves 
main storage). 

E Special look-up routine 
for sequential tables. 

any other Insignificant. 
EBCDIC 
character 
incl. blank 

o 
or blank 

During object time, tape 
error statistics will be 
requested by means of a 
1/ OPTN card. 

No te..,;,. When the operand 
of the JOB control sta­
tement consists of RPG, 
program-name (compile­
and-execute function), 
no tape error statistics 
can be requested. 

During object time, no 
tape error statistics 
will be requested by 
means of a /1 OPTN card. 

36-37 any EBCDIC Insignificant. 
characters 
incl.blanks 

38 W The object program is to 
make use of the read/ 
compute, write/compute 
overlap feature of the 
Submodel 5. 

blank The object program is 
not to make use of the 
feature. 

39 any Insignificant. 
EBCDIC 
character 
incl. blank 

40 N 

blank 

No sign test will be 
performed on numeric 
fields of tape input 
files. 
Sign test is performed 
on all numeric input 
fields. 

41-74 any Insignificant. 
EBCDIC 
characters 
incl. blanks 

75-80 xxxxxx These columns must con­
tain the name (six 
characters) of the 
user's program. The 
first four characters of 
this name are punched or 
written, during compila­
tion, into columns 73-76 
of the object program 
records. All six chara­
cters appear in the 
PHASE statement of the 
object program and are 
used as the phase name 
if the program is 
included in the program 
library of the tape­
resident system. 

blanks If the columns are left 
blank, the program name 
is assumed to be RPGOBJ. 

USER SUBROUTINES 

The user's assembled subroutines for 
extending the calculating routines provided 
by the RPG or for processing standard user 
labels may be inserted in the RPG source 
deck. 

~he location of user subroutines and 
translation table in the RPG source deck is 
shown in Figure 7. 

PREPARATION OF THE SYSTE~ 

The operator must take the following steps 
to compile (or compile and execute in one 
job) programs written in the RPG language. 

1. If the tape Basic Monitor is not yet in 
main storage, initiate the system run 
as described in the section Jni!i~!ing 
~_1~Ee-Re§~gen1-~yst~~_Run· 

2. Place the cards containing the set of 
job control statements (including the 
job control statements required by the 
object program if the compile-and­
execute function is used) into the hop­
per of SYSRtR. 

Use of Language Translators and ether IBM-Supplied Processing Programs 23 



Note: If SYSRDR and SYSIPT refer to the 
same card reClding device, the cards 
read on SYSIPT follow those read on 
SYSRDR in the hopper. 

1*------ -, 
;-----= = =--::{'J 1 

( Translation Table --r 1 I 
~----- --, I 

~-----71 I !~~ 
~r""i;ut;.;s- - - ilL ~ 

/* If{I-J 
Output-Format Specs. L ~ 

/ - - - - - "71 -~ 

~------(I Calculation Specs. 

I'//EXEC 

I 
-----71 I 

(1ii;-=Exte=n 5;;;:- - -r 1 ..v~ 
L I-J11 JI~ Optional 

//j JOB RPG 
('File-Description Specs. 

/ RPG Control Card -
-, 

SYSRDR SYSI PT 

Figure 7. Arrangement of Input for an ~PG Compilation 

3. Place into the hopper of SYSIPT: 
a) the RPG control card; 
b) the source deck (RPG specifications 

cards) , consisting of: 
• the file-description specifica­

tions cards, identified by an F 
in column 6 (one card for each 
file; at least one card is 
reguired) ; 

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

• 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 
column 6 (optional; if used, 
cards specifying detail calcula­
tions must precede those specify­
ing total calculations) ; 

• the output-format specifications 
cards, identified by an 0 in 
column 6 (required; all heading 
specifications cards, followed by 
all detail specifications cards, 
followed by all total specifica­
tions cards for all files); 

c) an end-oi-file card (/* in cols. 
1-2, remaining cols. blank); 

~ the userts assembled subroutines (if 

any) ; 
e) an end-of-file card (if user subrou­

tines are present) ; 
f) 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). 

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

4. If the prin~er is assigned to SYSLST 
and/or SYSLCG, press the Reset key and 
the start key of the printer. 

5. Mount a work tape on the tape drive 
assigned to SYSOOO and press the Load­
Rewind key and the Start key of the 
d ri ve. 

6. 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. 

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

8. If the RPG object program is to be 
written onto a tape, mount an appropri-
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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 
SYSOOO may be used as output tape.) 

9. Press the start keys of any required 
I/O 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 1D01 
is displayed in the E-S-T-R fields on the 
CPU console when the compilation of the RPG 
source program has been completed. The I/O 
devices required for execution of the com­
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 
requires card input, tables (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 g£Q~amm~~=Halt~i§E1EY§_~~£ 
.,Restart Prgcedure.§. 

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 ~y 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/O 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-Data/Address 
switches to 00C2 (data to be entered 
into the selected register). 

4. Set the ~ode switch to ALTER BEG. 

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 P register. 

7. Set the Mode switch to PBOCESS. 

8. Press the Start key on the CPU console. 

MESSAGES 

During the co~pilation of a program written 
in the RPG language, the RPG compiler 
causes a number 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 SRI publication 1!~ 
~~§!~~Ll~Q_]Q£~l_~QL_]isk_EB~_lE£§_g£Qg£E~= 
mlBg_~~E!~m§L_~~EQ£!_i£Qg£E~generato~, 
Form C24-9001. 

DESCRIPTION OF OUTPUT 

The output obtained from an BPG compilation 
consists of: 

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

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

• 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 been requested). 
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The TPS Assembll~r program translates source 
programs written in the Assembler language 
into abject prograns. If the IPS Assembler 
program is to be used, it must be contained 
in the program library of the user's tape­
resident system., 

A number of Input/Ou tput and Basic Mon­
itor macro definitions are supplied by IB~. 
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 programs 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 program 
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 
publica tion) • 

The Assembler program produces a listing 
of the assembled program on the printer 
assigned to SYS~ST. 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 ~Q.!!.troLStatements.!J 

I/O DEVICE ASSIGNMENTS 

The following symbolic device addresses are 
used in preparing and perform~ng the execu­
tion of the TPS Assembler 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 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. 

SYSOOO -- Required. 
Refers to the tape drive on which 
work "tape 1 is moun-ted. 

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

SYS002 -- Required if literals are to be 
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 be 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. 

~~!~: SYSRtR and SYSIPT may be assigned 
the same card reading device. SYSOPT and 
SYS002 may be assigned the same tape drive. 

CONTROL STATEEENTS 

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

II JOE ASSEl':E 

/1 ASSGN 

/1 EXEC 

Required. 

Required for any symbolic 
address whose device 
ass~gnment in core storage 
is to be changed. 

Required. 

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 job control statements 
for the TPS Assembler program. 

Fer the execution of the TPS Assembler pro­
gram, program control statements are not 
required. However, the user has the option 
to request a certain function, or the 
sUPFression 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: 

ENTRY 

LITERAL 

NODECK 

NOERR 

NOESD 

NOLIST 

NORLD 

NOSYM 

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 Assem bIer. ) 
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 
object program cannot be pro­
cessed by the Linkage Editor.) 
A program listing is not to be 
produced. (The number of 
flagged statements is printed.) 
RLD (Relocation Dictionary) 
records are not to be included 
in the object program and the 
printed output. (The object 
program cannot be relocated.) 
A Simbol table is not to appear 
in the printed output. 

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 AOPTN 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 
requested for an assembly, an error halt 
occurs. 

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

PREPARATION OF THE SYSTEM 

The following steps must be taken to pre­
pare 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 
~l~~~-Resigent ~Y§1§ID_Run~ 

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

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). 

Note: If SYSBDR and SYSIPT have been 
assIgned the same card reading device, 
the deck read on SYSIPT must be placed 
behind the job control-card deck in the 
hopper of the device. 

4. Mount work tape 1 on the drive assigned 
to SYSOOO and press the Load-Rewind key 
and the start key of the drive. 

5. Mount work tape 2 on the drive assigned 
to SYS001 and press the Load-Rewind key 
and the start key of the drive. 

6. If literals are to be processed (i.e., 
if an AOPTN LITERAL 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 been 
assigned to SYSOPT, place blank cards 
into the hopper of the device. 

8. If a tape drive has been 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 be 
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/O 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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Job Control Statements 

SYSOPT 

/* 

Source Program in 
Assembler Language 

~.==------~ 
( AOPTN ••• II 
I I L ____ ~oPtional 

SYSIPT 

optional ~ _ '\ 

J-___________ ~I literal \ 
Tape I 

'--j 
SYSOO2 

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 SYSOO2 maybe assigned the same tape drive. 

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

PROGRAMMED HALTS 

A number of programmed halts may occur dur­
ing the loading and execution of the TPS 
Assembler program. The halt-code displays 
and the associated restart procedures are 
described in the section R£~~rammeg-Hall 
J2i§'Elll§_~.n.L.R~H!!:E.£1_R!:Q~,§.QQr es. 

MESSAGES 

The TPS Assembler causes a number of diag­
nostic and information messages to be 
listed on the printer assigned to SYSLST. 
For a list of these messages and their 
meaning I refer to the SRL publication IBM 
~~§!.§gLl&Q_~Q.Q.§~_lQL_Di§~_~~.Ll~e Program-

~~~stems, Assembler LangQ~~,Form 
C24-9002. 

OPEBATOR INTERVENTION 

During macro generation, it is possitle 
that the Assembler program enters a loop. 
To terminate the looping and continue pro­
cessing, the operator must: 

• fress the Stop key on the CPU console, 

• enter FF into location OOCE, 

• press the Start key on the CPU console. 

The macro generation during which the 
loof 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 
cons ists of: 

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

• printed output. 

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 NeRLD 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 is obtained on the printer 
(SY SLS'T) , except when N CLIST was specified. 

~he 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 ~isting (unless NOERR was 
specified) ; 

5. one or more symbol tables (unless NOSYM 
was specified). 
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The TPS Li nkage Edi tor program relocates 
assembled 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 be contained 
in the program library of the user's tape­
resident system .. 

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/O 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 
mountE~d • 

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

SYSIPT -- Required. 
Refers to the card reading device 
or ta~e 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 

SYSOOO -- 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. 

!gte: SYSRDR and SYSlPT 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: 

II JOB LNKEDT 

II ASSGN 

II iXEC 

Required. 

Required for any symbolic 
address whose device 
assignment in main storage 
is to be changed. 

Re~uired. 

Any other job 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 TPS Linkage Editor program. 

ADDITIONAL INPUT STATEMENTS 

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

PHASE 

ACTION 

ENTRY 

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

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

Required. Must be the last 
input record read on 
SYSIPT. 

The formats of the Linkage Editor input 
statements are described in detail in the 
SRL publication IE~_§ystemL360 ~2de1-2QL 
.1~~];ogramming ~.§te.IDL_~2ntrol_~nd~.§];= 
~ice P~ogram.§, Form C24-9000. 

The PHASE and ENTRY statements may be 
produced 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 
Fr~pared manually and included in the input 
read on SISIET. 
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The ACTION statement(s), if used, must 
be included where required in the input 
read on SYSIPT. 

PREPARATION OF THE SYSTEM 

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
in~~-1~g-Re§ident_~stem~~n:-------

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. 

~ote~ 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 tape 
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 
assi ned to SYSOOO and SYS001. Press 
the oad-Rewind keys and the start keys 
of t e devices. 

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

7. If SYSOPT has been assigned a tape 
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 
program. 

PROGRAMMED HALTS 

A number of programmed halts 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 Iro~~~~~d-HaI1 
Dis£1~y§_sng_Rg§1~£1_grocedure§. 

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 51SLST, a 
printout of information concerning the out­
put phases is also obtained. 
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ENTRY 

PHASE NAMEC, ••• 

"AcTiON NODup - - -, 
optional --------_------1~ I 

L Control Statements 

SYSOPT 

(2 nd Control Section) 

ACTI~~;U-;----l 

System /360 
Model 20 

I 

Printed 
Output 

SYSLOG / SYSLST 

NClte: 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 Program 
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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 
Internal sorting 
External Sorting 
Merging 

phases 0-7 
phases 8- 9 
phases 10-11 
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/O DEVICE ASSIGNMENTS 

The following symbolic I/O addresses are 
used in preparing and performing thE~ execu­
tion of the TPS Sort/Merge program: 

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. 

(2) Exec ution und'er con trol of 
the tape-resident system -­
the job control statements, 
the sort/Merge control state­
ments, and user routines, if 
present. 

SYSLOG! -- Required. 
I Refers to the printer on which 

control statements and diagnostic 
messages are to te listed. 

~_FO~_~Q£!-Run§~ 
SYSOOOi_- Required. 

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 ~~= 
cial Considerations for Multi-
lQI~me-I~E~i=and OU1~ut=Ill~§~) 

5YS002 -- Required. 
Refers to the tape drive on which 
the primary input tape is 
mounted. 

SYS003:-- Optional. 
Refers to the tape drive on which 
an alternate input tape is 
mounted. (See the section ~E~= 
cial Considerations for Multi-
]Qlume-InE~i=an~_]y!~ut lil§§~) 

SYS004 -- Required. 
Refers to the tafe drive on which 
work tape 1 is mounted. 

SYS005 -- Required. 
Refers to the tape drive on which 
work tape 2 is mounted. 

5YS006 -- Required. 
Refers to the tape drive on which 
work tape 3 is mounted. 

SYS007 -- Optional. 
Refers to the tape drive on which 
work tape 4 is mounted. 

SYS008 -- Optional. 
Refers to the tape drive on which 
work tape 5 is mounted. 

SYS009 -- Optional. 
Refers to the tape drive on which 
work tape 6 is mounted. 

!Ql~: The following symbolic device 
addresses may be assigned the same tape 
drive: 

SYSOOO and SYS002, 
SYSOOO and 5Y5003, 
SYSOOO and 5YS004, 
SYS001 and 5Y5002, 
SYS001 and SYS003, 
5YS001 and SYS004, 
SYS002 and the symbolic address for the 

last work tape, 
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5Y5003 and the symbolic address for the 
last work tape. 

If 5YS002 or SYS003 refers to the same 
drive as the symbolic address for the last 
work tape, a halt occurs and the code 1C41 
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. 

SY5000 -- Required. 
Refers to the tape drive on which 
the primary output tape is 
mounted. 

5Y5001 -- Optional. 
Refers to the tape drive on which 
an alternate output tape is 
mounted. (See the section ~E~= 
cial Considerations for Multi-
volY!ii~=:!n:EQ1=and-Ol!nut F il~s-=-l 

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

SYSOO 3 -- Re qui relj except for s equ ence 
checkin'j and/or reblocking only. 
Refers to the tape drive on which 
input tape 2 is mounted. 

SYS004 -- Optional. 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 tape 
drive on which input tape 5 is 
mounted. 

CONTROL STATEMENTS 

If the Sort/Merge program is to be executed 
under control of the card-resident system, 
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 SGBT 

// ASSGN 

/1 VOL 

// TPLAB 

II EXEC 

Required. 

Required for any symbolic 
address whose device 
assignment in main storage 
is to be changed. 

Required for each tafE file 
on which standard label 
checking is to be 
performed. 

Required whenever a VOL 
statement is issued. 

Required. 

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

The TPS Sort/Merge program requires 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. 

MODS Cptional. Used if user 
routines have been added. 

END Required. Must be the 
last statement. 

These statements are written by 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 be used. 
The tape error statistics option can be 
requested by including a // OPTN 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 assignect 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 SYSTEM 

The following steps must be taken by the 
operator to prepare the system for the 
execution of the TPS Sort/Merge program. 

1. If the system run has not yet been 
initiated, follow the procedure 
described in the section Th~~ard= 
.Eg§i~gnt_~y§!g!!l.. 

2. Place into the hopper of SYSRDR: 
a) phases 00, 01 and 02 of the Job Con­

trol p rog ]Lam; 
b) the cards containing the job control 

statements; 
c) phase 03 of the Job Control program; 
d) the deck containing phases 0 and 1 

of the Sort/Merge program; 
e) the cards containing the program 

control statements for the Sort/ 
Merge program; 

f) the deck containing phasEs 2-7 of 
the Sort/~e rge progr am, follo·wed 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 
must follow the routines in the 
ho pper) ; 

h) 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 by USEr routines 
from a card reading device other than 
SYSRDR. 

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

5. Press th~ Reset key and the Start kEY 
of the printer. 

6. Mount the required tapes on their 
drives and press the Load-Bewind 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. 

1. If the system run has not yet been 
initiated, follow the procedure 
described in the section l~g_Tapg= 
.E~§id~!l!~.i§te.!!! • 

2. Place into the hopper of the reading 
device assigned to SYSEtB: 
a) the cards containing the job control 

statemen ts, 
b) the cards containing the control 

statements for the sort/Merge 
program, 

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 Load-Bewind key and 
the start key of each drive used. 

7. Press the Start key on the CPU console. 

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

SPECIAL CCNSIDERATICNS FeR 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. In 
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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.Figure 10. Arrangement of Input Decks for the Execution of the Sort/~erge Program 

When alternate input or output devices 
have not been specified, which is alwals 
the case for input to merge runs, a pro­
grammed halt occurs after a volume has been 
completely read or written. The halt code 
displayed on the CPU console identifies the 
cause of the halt and the appropriate 
restart procedure. 

PROGRAMMED HALTS 

A number of programmed halts may occur dur­
ing the loading and execution of the Sortl 
Merge program. The halt-code displays and 
the associated restart procedures are 
described in the section Erog£~!!!.!!!.ed-Hali 
12i:§.El~.l§_~nQ_.Rg§i~~£i_R£Q£gg ur e§~ 

One non-programmed halt may occur during 
execution of the Sort/~erge program. This 
halt occurs when invalid packed-decimal or 
zcned-decimal data is encountered. The 
system halts, and the opera tion code "FS" 
is displayed in the U-[ fields on the CPU 
console. In this case, the job must be 
discontinued. To discontinue the jot, 

• prepare the I/O devices for the next 
job, 

• change the contents of register 3 to 
00C2, and 

• press the start key on the CPU console 
to initiate the end-of-jot routine. 
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MESSAGES 

During execution, the Sortj.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 IB~~Y§lgmL12Q~Q~gl_2QL~i§1 an~1~E~ 
R£Qg£~milling_~Y§!~ill§L_1~E§~Q£1L~§~~~gro~ 
gram, Form C26-3804. 

DESCRIPTION OF OUTPUT 

The output of the TPS Sort/Merge program is 
produced on the tape drive assigned to SYS-
000 and, if an alternate output device is 
used, on the ta~e drive assigned to SYS001. 
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 SORT 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 jot 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 number. 

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: 

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

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 TEIAB statements, 
ASSGN statements to make the same 
device assignments, and any other job 
control statements originally sub-
mi tted). If the card-resident system 
is to be used, place the cards contain­
ing the job control statements between 
phase 02 and phase 03 of the job con­
trol program. 

3. Remove the CPTION card (if any) from 
the deck containing the Sort/Merge con­
trol statements originally submitted. 
Insert an OPTION card that contains the 
(additional) oper and BESTABT=n. In 
this operand, n must be 1 if the ori­
ginal jeb was interrupted before 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, 
place 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/Merge control statements as well 
as user routines (if any) behind the 
job control cards. 

5. Place any data to be read by user rou­
tines in the appropriate hopper(s}. 

6. Press the Start keyes) of the card 
reading devi ce (s) use d. 

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 
SYSOOO and, if alternate output has 
been specified, the second volume for 
the file on SYS001. 

8. Press the Load-Eewind key and the start 
key of each tape drive used. 

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

10. Press the Load key on the CPU console 
to restart the jot. 

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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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 system. 
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 pr ogram, 

2. the Tape-to-Card Utility program, 

3. the Card-to-Tape Utility program, 

4. the Tape-to-Prin ter Utility program, 

5. the Ini ti alize- Tape Utility program. 

1/0 DEVICE ASSIGNMENTS 

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

SYSRES -- Re~uired 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 (if 
required) I the job control 
statements (if any), phase C 
of the Utility program to be 
executed, the program control 
statement (s) I phases 1-4 of 
the Utility program , any user 
routines that may have been 
inserted (in the form of an 
integral assembled program), 
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, 
a nd use r ro utin es (if any) in 
the form of an integral 
assembled program. 

SYSLOG -- Optional. Befers to the printer 
on which control statements are 
listed and messages are printed. 

SYSIP1 -- 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 Tape­
to-Printer program. Refers to 
the card punching device or tape 
drive on which the output file is 
produced. 

5YSLS1 -- Required for the Tape-to-Printer 
Utility program. Refers to the 
printer which is used as output 
device. 

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

SYS001 Optional for the Initialize-Tape 
to Utility program. As many tape 
SYS005 drives as are available (maximum 

5) may be assigned as additional 
outrut devices. For the Tape-to­
Tape and Card-to-Tape programs, 
SIS001 refers to the (optional) 
alternate output device. 

Mot~: For the Card-to-Tape Utility pro­
gram, SYSIPT may be assigned the same card 
reading device as SYSRDR. 

CONTROL STATEMENTS 

If a Utility program is to be executed 
under control of the card-resident system, 
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, jot control 
statements must be issued. 

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

II JOB program-name Required. Specifies 
the name of the Utility 
program. 
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II ASSGN 

II VOL 

II TPLAB 

II UPS I xxxxxxxx 

II EXEC 

lxxxxxxx 
xxxxlxx,x 

1xxxlxxx 

Reguired for any sym­
bolic address whose 
device assign~ent in 
main storage is to be 
changed. 

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

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

Required if user rou­
tines are present andl 
or no tape mark option 
is used. 
Possible operands: 
For user routines only. 
For no tape mark option 
only. 
For both user routines 
and no tape mark 
option. 

Required. 

Any other job control statements 6 such 
as DATE, OPTN, LOG, NOLOG, or FILES state­
ments, need be issued only if the corres­
ponding functions are to be requested. 

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

II U (Utility 
Modifier) 

Optional. 

II FS (Field-Select) Optional. 

II H (Print-Header)Optional (for Tape-to­
Printer Utility program 
only) • 

II END Required. 

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

II INITTP 

VOLl - VOL8 

Required. 

Required 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. 

II END 

USER ROUTINES 

Required after each set 
of volume-label image 
statements. 

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 SYSBDB if the tape­
resident system is to be used. 

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

!he user must supply an UFSI control 
statement with the operand 1 (in the set of 
jcb control statements) if he includes his 
own routines. 

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

PREPARATION OF THE SYSTEM 

The following steps must be taken to pre­
pare the system for the execution of a uti­
lity program. 

1. If the system run has not yet been 
initiated, follow the procedure 
described in the section l~g_~~rd= 
]~sidell.L~'y.§.!g.!!!. 

2. Place into the hopper of SYSRDR: 
a) the card Job Control program deck 

(if required); 
b) the cards containing the job con trol 

statements, if any, between phase 02 
and phase 03 of the Job Control 
program; 

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

d) the cards containing the program 
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-program 

deck. 
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3. If SY$IPT 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. 

N.Q!.§U.. If S YSI PT is the sam e 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. 

4. 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. 

5. If a tape drive has been assigned to 
SYSOPT, mount an output tape on the 
drive, and press the Load-Rewind key 
and the start key of the drive. 

6. If alternate input and/or output 
devices have been assigned, mount the 
tapes on the drives (SYSOOO and SYS001, 
respectively, and press the Load-Rewind 
keys and the start keys of the drives. 

7. If the printer is to be used, install 
ar-propriate forms and press the Reset 
key and the start key of the device. 

8. For the Initialize-Tape program, mount 
the tape(s) to be initialized on the 
dri ve (s) assigned (SYSOOO etc.), and 
press the Load-Rewind keyes) and the 
start key (s) of the drive (s) • 

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

10. Press the start key on the CPU console. 

Figure 11 shows the arrangement of input 
for the execution of a utility program 
under control of the card-resident system. 

1. If the system run has not yet been 
initiated, follow the procedure 
described in the section lE~_l~~ 
R~§ig~n!._§Y§!.~m· 

2. Place into the hopper of SYSBDR: 
a) the cards containing the job control 

s ta temen ts , 
b) the cards containing the program 

control statements for the Utility 

/'- - - - - - - ;'I 
.;L-------~ I 

( Job Control Program I... Required for 
Phose 00 I ) Tope Error Statistics 

___________________________ -.~~~~----------_( I , 
Tape-to-Printer Utility progromonly Utility Program _Y 

to be prepared by the user --_ 

/ 

.Job Control Statements 

r1. Control Progran L ...... OO. 01. 02 

( Assembled User 
Routines 

required if .Job Control 
functions must be performed 

Phose 8 

/ 
L_ 

/ 

/ 

/ 

-- ., 
/ 

/ 

Note: If SYSRDR and SYSIPT refer to 
the some cord reading device, 
the dota cords and the end-of­
file cord read on SYSIPT must 
be p laced be tween phases 6 
and 7 of the utility program 
(Card-to- Tope). 

L~_/(_/* __ 
/ ~Dato;" Co,,, 

SYSIPT 

eFigure 11. Arrangement of Input for the Execution of a Utility Program under Control of 
the Card-Resident System 
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program, 
c) the deck containing the asseIl\bled 

user routines (if any). 

3. If SYSIPT is a card reading device 
(Card-to-Ta~e only), place the data 
car~s 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 c~rds in the hopper of the device. 

4. Perform steps 4 through 10 described ~n 
the preceding section ~££d-Re2ig~n1 
~.Y21~!!!· 

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 th.e section grog~aml!!ed=Ha11_J2.!'§.E1~1'§_~lHl 
]es1ar!~Q~~gure.§. 

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 te printed and their 
meaning is contained in the SRL publication 
J~~_~~§!~!!!Ll§Q_~Qg~1_~QL_~i'§~_EDg-1~~ Pro­
gIE!!!illing_~Y§1~!!!§L_1~£§_~1.!lity_g~Qgra!!!.§, 
Form C26-3808. 

DESCRIPTION OF OUTPUT 

The output obtained from the utility pro­
grams depends on the type of job 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 I BM produce better 
manuals for future readers. 
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The IBM-supplied package consists of a 
"bootstrap" card and a distribution tape. 
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 b~ executed 
or - if copied onto tape - used as input to 
the Load System Tape and Macro Maintenance 
programs. The bootstrap card is used to 
load the Distribution-Package Retrieval 
program. 

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: 

• the machine requirements for the execu­
tion of the tistribution-Package Retrie­
val prog ram, 

• the contents of the program package, 

• the operating procedures for the 
Distribution-Package Retrieval program, 
and 

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

MACHINE REQUIREMENTS 

The minimum machine requirements for the 
execution of the Distribution-Package Re­
trieval program are: 

• 4096 bytes of main storage, 

• one card reading device, 

• one card punching device, 

• one printer, 

• one 2415 Magnetic Tape Unit (9-track 
drives, or 7-track drives with data con­
version featur~ . 

PROGR AM PACKA GE 

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

£ol§..:.. 
1-2 

.£;;.Qn!§n!§ 
$$ 

3 
4-71 

72 

73 

Blank 
Title and blanks 
Classification: 
X: punched out by the Distribution­

package Retrieval program 
Y: punched out and copied onto tape 

by the tistribution-Package Re­
trieval program. 

Z: copied onto tape by the 
Distribution-Package Retrieval 
program. The output may be 
changed by the user. 

Identification 

The last record on the distribution tape 
is a header record that contains the char­
acters EOJ in the program-title field. 

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

A. ~96~~tes of Main stora~g_~n~~~!~i= 
~~m_of_Two T~£§_]~ix§§ 

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

1. Basic Assembler (Tape). 
with this program the user can 
assemble his own programs written 
in the Easic Assembler language 
(refer to SRL publication IB~ 
~~stem/360 Model 20L_Ca~~ Pr2~~am= 
ming_~~£E2~!L~~§i~ As§§~~1§~_J1E~ 
Ver§ion~£er~!iDB-l~2~§~~re§, 
Form C24-9011). 

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

The programs must be run under con­
trol of the card-resident Control 
programs. 
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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 Sam~l§-RrOE~Ems in this 
publica tion) • 

B. ]j~l_~!gs 01 Main_~to£g~g_gng Tw~lg£g 
.Q rive.§ 

In addition to the possibilities 
described above, the user can build a 
system tape consisting of the programs 
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 program 
decks must be preceded by the Tape­
Resident Control program as described 
in the section Builg~n~-ih~lnitia1 
~§te~-1E£~_!~QID-l~~=2QEElied Progra~E. 

Furthermore, the user can execute 
the TPS Copy system Tape program and 
Sample programs 2 and 3. User programs 
may also be included on the system 
tape. 

IQ1~: The Initial Program Loader for 
the tape-resident system must also be 
punched from the distribution tape into 
cards. 

C. ]~1-Eyt§.§ of Main stQ£gg~g~g_~~i~i= 
~um_Q1-1ou~lg~.Q£i~g2 

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 
programs. He can also execute all 
Sample prog rams. 

Mot~: The Initial Program Load,er for 
the tape-resident system must also be 
punched from the distribution tape into 
cards. 

The distribution tape contains the follow­
ing programs, control statements, and macro 
definitions in the specified sequence: 

~~. 
l!~ £~Qgram 

1. Distribution-Package 
Retrieval program. 

2. TPS Initial program Loader 
for Tape-Resident System. 

3. TPS Copy System Tape program. 

CIg§§i.:: 
fi£g1iQ.!l 

X 

X 

4. Basic Assembler (Tap e) 4K. 

5. Basic Assembler (Tape) aK. 

6. Sample for Basic Assembler 
(Tape) • 

7. TPS Sample 1 (Assembler) • 

8. TPS Sample 2 (RPG) • 

9. TPS Sample 3 (Utility and 
Sort/Mer gel • 

10. TPS Sample 4 (IBM 1419 Mag­
netic Character Reader). 

11 .. TPS Sample 5 (ESCA ICCS) • 

12 .. TPS Sample 6 (ESCA ICCS) • 

13 .. TPS Card-Resident Control 
programs (IPL, Basic Monitor, 
and Job Control) .. 

14. TPS Load System Tape program. 

1*15. TPS Tape-Resident Control 
programs. (Easic f.onitor and 
Job control) 

16. TPS Assembler program 
(Part 1). 

*17. TPS Card-to-Tape Utility 
program. 

18. TPS Core-Image Maintenance 
program. 

19. TPS Core-Image Service 
program. 

20 .. TPS Directory Service 
program. 

*21. TPS Initialize-Tape Utility 
program. 

22. TPS Linkage Editor program .. 

23. TPS Macro Maintenance 
program. 

I 24. TPS Macro Service program. 

*25. TPS Report Program Generator. 

26. TPS Sort/Merge program. 

*27. TPS Tape-to-Card utility 
program. 

*28. TPS Tape-to-Printer Utility 
program. 

*29. TPS Tape-to-Tape utility 
program. 

X 

X 

X 

X 

X 

x 

X 

X 

X 

X 

x 

z 

z 

y 

z 

z 

z 

y 

z 

z 

z 

z 
y 

y 

y 

y 
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30. TPS Assembler program 
(Part 2) • 

*31. // END control statement. 

32. TPS Input/Output and Basic 
Monitor macro definitions, 
with interspersed /1 PRIOR 
and II CATAL statements, con­
cluded by a II END control 
statement. 

33. Separate set of /1 PRIOR and 
// CATAL sta t.emen ts, con­
cluded by a /1 END control 
statement. 

34. TPS Input/Out.put macro 
definitions for the .Binary 
Synchronous Communications 
Adapter, with interspersed // 
PRIOR and /1 CATAL state­
ments, conclu.ded by a /1 END 
control sta temen t. 

35. separate set of /1 PRIOR and 
II CATAL statements, con­
cluded by a 1/ END control 
sta temen t. 

36. TPS InputlOutput macro 
definitions tor the IBM 1419 
and 1259 Magnetic Character 
Readers, with interspersed /1 
PRIOR and /1 CATAL state­
ments, concluded by a /1 END 
control statement. 

37. Separate set of II PRIOR and 
II CATAL statements, con­
cluded by // END control 
statement. 

OPERATING PROCEDURES FOR THE 
DISTRIBUTION-PACKAGE RETRIEVAL PROGRAM 

z 

z 

z 

x 

z 

z 

z 

x 

During execution, the Distribution-Package 
Retrieval program: 

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

• 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, andlor 
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. 

1. Mount the distribution tape on a 2415 
tape dri ve. (9-track t apes must be 
mounted on 9-track drives; 7-track 
tapes must be mounted on 7-track 
drives. The data conversion feature is 
required when using 7-track tapes.) 

2. Press the Load-Rewind key and the start 
key of the drive on which the distribu­
tion tape is mounted. 

3. 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). 

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

5. Press START on each card I/O device 
used. 

6. set the Register-Data/Address switches 
on the CEU console to OEOO. 

7. set the ~ode switch on the CEU console 
to PROCESS. 

8. Press LOAD on the CPU console. 

lial1-g~lg occurs after the bootstrap card 
has been read into main storage. Continue 
as follows: 

9. Set the Mode switch on the CEU console 
to STOR ALTER. 

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

11. set the Register-~ata/Address switches 
to OOFC. 

12. Press START on the CPU console. 

13. Set the Mode switch to PROCESS. 

14. Press START on the CPU console. 

Halt OBF2 occurs after the Distribution­
Package-Retrieval program has been read 
into main storage. continue as follow3: 

15. Set the Mode switch to STOR ALTER • 

16. Set the Register-~ata/Address switches 
to OOFC. 

17. 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 
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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 taE~. 
Otherwise, bypass step 19 and continue 
with step 20. 

a) Mount an output tape on a 2415 tape 
drive. (9-track tapes must be 
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-Data/Address 
switches to OOFD. 

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

CO 1600 bytes/inch 9-track 
C8 800 bytes/inch 9-track 
10 200 bytes/inch 7-track with 

da ta con version 
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 OOFE. 

f) Set 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 program 
prints the header of the next element 
(i.e •• program, sample, macro definition, 
or control statemen~ stored on the distri­
bution tape and then halts. 

[gl1-0BF7 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. 

E9~~~1_!9~m_Q!_9~!£~!: 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 taRe. If no output tape is 
assigned, Y- and Z-elements are 
punched. 

Other fQ±m§_QI_Q~!~~!_Q±_§~iEEing of 
the element last announced by the 
printer can be selected as described 
below. 

a) Set the Mode switch to STGR ALTER. 

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

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

Y-_an~Z=~l~en!§_Q~lY (specifica­
tion ignored for X-elements): 

00F8: The Y- or Z-element last 
announced 1y the printer is 
punched only. 

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

OOFA: The Z-element last announced 
by the printer is punched and 
copied onto tape. 

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

d) Pre ss ST ART on the CPU console. 

e) Set the ~ode switch to PROCESS. 

24. Press START on the CPU console. 

Retrieval of the selected element begins in 
the specified form. "PRINTED","SKIPPED", 
"FUNCHED","CCPIED ", or "PUNCH, COPY" is 
printed beneath the announcement to in­
dicate the form of output. 

li~l!_Q~!1 occurs to signal completed re­
trieval. The next element stored on the 
distribution tape has been announced by the 
printer. 

25. If further elements are to be 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 from 
the distribution tape. 

Any halts that occur during the loading and 
execution of the program are described, 
together with the appropriate restart pro­
cedures, in the section E~Qg£~mmeg=ligl! 
]i§~l~~~~~]est~~!-I~Qce~y£~§. 
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r 
I Program Ti tIe 
I 
I 
~------------- ------------
Basic Assembler (Tape) 4K 
Basic Assembler (Tape) 8K 
TPS Card-Resident Control programs 

'.­
)Program 
IName 
I 

-+ 

I -, 
IProgram I 
IIdentifi- I 
Ication I 
I I 

A I 
A I 
B I 

TPS Initial Program Loader for Tape-Resident System 
TPS Tape-Resident Control programs 

E 
F 

I 
I 

TPS Load System Tape program 
TPS Core-Image Maintenance program 
TPS Macro Maintenance program 
TPS Copy System Tape program 
TPS Directory Service program 
TPS Core-Image Service program 
TPS Linkage Editor program 
TPS Assembler program 

LDSYS 
CMAINT 
~~AINT 

CPSYS 
:CSEBV 
CSEBV 
LNKEDT 
ASSEME 

H I 
I I 
J I 
K I 
L 
M 
N 
0 

TPS Input/Output arid Basic Monitor macro definitions 
TPS Macro Service program ~SEBV 

P 
Q 

TPS Input/output macro definitions for the IBM 1419 and 1259 
TPS Input/Output macro definitions for the Binary Synchronous 

Y 
Z 

Communications Adapter 
TPS Report Program Generator 
TPS Sort/Merge program 
TPS Tape-to-Tape Utility program 
TPS Tape-to-Card Utility program 
TPS Card-to-Tape Utility program 
TPS Tape-to-Printer Utility program 
TPS Initialize-Tape utility program 
Sample for Easic Assem bIer (Tape) 
TPS Sample 1 
TPS Sample 2 
TPS Sample 3 
TPS Sample 4 (1419 IOCS) 
TPS Sample 5 (BSCA IOCS) 
TPS Sample 6 (ESCA IOCS) L---___________________ __ 

.Figure 12. Summary of IBM-Supplied Programs 

output of the Distribution-Pack~g 
Retrieval Program 

• a listing of all headers together with 
their output specifications, and 

• listings of all elements selected to be 
listed, or 

• card decks containing the elements 
selected to be punched, ang, if step 19 
is to be performed, 

• a tape containing the Y- and Z-elements 
selected to be copied in aO-character 
unblocked format. 

IDENTIFICATION OF IBM-SUPPLIED PROGRAMS 

Columns 73 through ao of the IBM-supplied 
program cards contain the following infor­
mationthat enables the user to identify 
and separate the decks punched by the 
Distribution-Package Retrieval program. 

BPG 
SORT 
TAPTAP 
TAPCAR 
CARTAP 
TAPPRT 
INITTP 

____ .L--

R 
S 
T 
U I 
V I 
W I 
X I 
A I 
0 I 
R I 

S,V,W,or XI 
Y I 
Z I 
Z I 

----I 

I Identification of the cards will be easier 
if they are first interpreted. 

Col. 

Cols. 

Col. 
eols. 

Col. 

73 

74-75 

76 
77-79 

ao 

Program identification (see 
Figure 12). 
Phase number within pro­
gram, macro-definition num­
ber, or sample card-group 
number (starting with 90) • 
2 (identification for TPS). 
Consecutive card number 
within phase, macro defini­
tion, or sample card group 
(leading zeros are 
punched) • 
Reserved for insertions. 

Figure 12 is a summary of the full 
titles, names, and identifications of the 
programs supplied by IE~. 

In the card-resident Control programs, 
the Initial Program Loader, the Easic Mon­
itor, and phases of the Job Control program 
are separated by an ASSGN and two comments 
cards as shown in Figure 2. 
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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 Easic Monitor deck may have to 
be changed to the numbers of the drives 
act ually attached.) 

2. 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: 

// JOE 

// DATE 

LDSYS 

// ASSGN SYSIPT 

// ASSGN SYSOPT 

// ASSGN SYSOOO 

// EXEC 

(if not 2501) 

(tape drive) 

(if tape charac­
teristics have 
to be added to 
the standard 
assignment) 

c) phase 03 of the card Job Control 
prog ra m deck 

d) the Load System Tape program deck 

3. If input for the LDSYS run is in 
punched cards, the tape-resideRt Con­
trol programs (sequence num1:er 15) must 
also have been punched into cards dur­
ing execution of the Distri1:ution­
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 Control 
programs any new or replace­
ment ASSGN and/or CONFG cards 
required to change the stan­
dard entries in the taFe 
Basic Monitor program to the 
actual configuration of the 

Model 20 system. (these 
cards must be placed immedi­
ately after the Basic Monitol 
program -- see Figure 5). 

ii. Place into the hopper of the 
card-reading device: 

• the deck containing the 
tape-resident Control 
programs 

• the deck containing the 
user-selected programs 
(sequ en ce num 1:ers 15 to 29) 
to be included on the sys­
tem tape, in the same order 
as they were punched by the 
Distribution Package Re­
trieval program 

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

(b) If SYSIPT refers to a card­
reading device other than that 
assigned to SYSRrR: 

i. Place into the hopper of 
S YSRDB: 

• the // ~CNTE 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 Easic Monitor 
program to the actual con­
figuration of the Model 20 
system or to insert tape­
drive assignments 

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

ii. Place into the hopper of 
SYSIPT: 

• the remainder of the deck 
containing the tape­
resident Control programs 

• the deck containin9 the 
user-selected programs 
(sequence numbers 16 to 30) 
to be included on the sys­
tem tape, in the same order 
as they were punched by the 
Distribution Package Re­
trieval program 

• a // END control card (to 
be prepared 1:y the user). 

Creation and Maintenance of System Tapes 47 



(c) If SYSIPT refers to a tape 
dri ve: 

i. Place into the hopper of 
SYSRDR: 

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

• ani 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 

• a .I/ 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 taFe 
written by the Distribution­
Package Retrieval program 
should contain the TPS tape­
resident Control programs 
sequence number 15.) 

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

5. Mount a work tape on the drive assigned 
to SYSOOO (standard assignmen~; press 
the Load-Rewind key and the start key 
of the drive. 

6. Press the start keys of the reguired 
I/O units that are not yet ready. 

7. Set the ~ode switch on the CFU console 
to PROCESS. 

8. Set the Register-Data/Addr~ss 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 comFletion of the Load System Tape 
program run, a system halt occurs and the 
code OB20 is displayed in the E-S-T-R 
fields on the CFU console. 

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

If IBM-suFFlied macro definitions are to 
be included on the system tape, do not 
rewind the tape on the drive assigned to 
SYSIPT in the LDSYS run. 
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The framework for a macro library is 
created during the LDSYS run. Macro 
definitions can, however, only be added to, 
or deleted from, the library cy means of 
the MMAINT (Macro Maintenance) program. 
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 fer 
using the MMAINT program to include IBM­
supplied macros in the licrary. It is also 
applicable when these macros are to be 
updated from modifications supplied by IBM. 

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 .!LE...9E:'!;.i!!SL!.b .. ~Llt~£f:.Q 
blbr~£X-2~£.!;.iQ~QK __ a_~Y§!~m-1~§· 

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 Adapter 

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 from 
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 Magnet­
ic Character Reader (1419 or 1259), two or 
three additional MMAINT runs will be 
required to insert the macro definitions 
for these devices into the licrary. 

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 

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

2. Place in the hopper of the loading 
uni t: 
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 SYSCfT in the LDSYS or 
previous MMAINT run (s» ; 

c) an ASSGN card for SYSRDB (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 LDSYS program) 

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

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

// JOE .MMAINT 

// DATE 

// ASSGN SYSIPT 

// FILES SYSIPT,1 

// ASSGN SYSOPT 

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

(used only if 
SYSIPT refers to 
a tape drive) 

(tape d ri vel 

// ASSGN SYSOOO (tape drive: 
required unless 
assignment was 
made during 
LDSYS) 

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

// CONFG Required if more 

// EXEC 

than 8K bytes of 
main storage are 
available. 
(Allows faster 
processing) • 

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

• remove the separate control-card 
deck (PRICR and CATAL cards) from 
the output deck produced by the 
Distribution-Package Retrieval 
program; 
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• place the deck of macro defini­
tions produced by the 
Distribution-Package Retrieval 
program (beginning with a FRIOR 
card and a CATAL card, containing 
interpersed PRIOR and CATAL cards, 
and terminated by a 1/ END control 
card) in the hopper of the device, 
behind the EXEC card. 

b) If SYSIPT refers to a card reading 
device other than that assigned to 
SYSRDR: 

• 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 MMADl'I program) • 

c) If SYSIPl' :cefers to a tape drive, 
place the separate control-card deck 
produced by the Distribution-Package 
Retrieval program in the hopper of 
SYSRDR. The input tape en which the 
macro defini tions are stor ed is 
still mounted on SYSIPT from the 
LDSYS or previous MMAINT run (s) ; 

5. If SYSOOO 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 SYSOOO, 
mount a work tape on the drive; fress 
the Load-Rewind key and the start key 
of the drive. 

6. Mount an output tape on the drive 
assigned to SYSOPT; press the Load­
Rewind key and the start key of the 
dri ve. 

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

8. Press the Start keys of any required 
I/O units that are not yet ready. 

9. Press the Load key on the CPU console. 

After the IPL procedure, the Mr.AINT pro­
gram is read into storage and executed. A 
number of programmed halts may occur during 
processing. The halt codes displayed and 
the appropriate restart procedures are 
described in the section g~Qg££~~g~-H~l! 
~~~~l~E-Eng_]~~!E£!_I£g~gQre§. 

On completion of the f~AINT run, the 
system halts, and code OD10 is displayed in 
the E-S-T-R registers on the CPU console. 

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

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 above, 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 IBr.-supplied macro definitions are 
required. If the 14-19/1259 macro defini­
tions, but not those for BSCA IOCS are to 
be included in the macro library, the 
second MMAINT run represents the tape-drive 
handling for inclusion of the 1419/1259 
macro definitions. 
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Q~M]BATIQ]_gl_!_~l~l£~_l!R~ 

80 81 82 83 

Standard assignments SYSOOO SYS001 SYS002 SYS003 

1 • Retrieval run Worktape Distribution 
(Bootstrap card) (=Output) Tape 

I I 
I I 
I I 
) I 

Ring Off Remove 
I 

2. LDSYS run Worktape Worktape 1 I 
Building the Initial (=5YSOOO) (=SYSOPT) SYSIPT 
System tape (wi thout I I I 
IOCS) I I I 

I RinglOff I Do not 
I I I ":rewind 
I I I 

3. 1st MMAINT run SYSOOO SYSRES SYSIPT Worktape 2 

creation of macro I I I (=SYSOPT) 
library, includes I Ring I On I to not 
I/O and Basic Monitor I I I rewind Bing Off 
macro definitions. I I I I 

I I I I 
4. 2nd MMAINT run SYSOOO SYSOPT3 SYSIPT SY SRE S 

Includes BSCA macro I I I I 
definitions I RinglOff I LO not Ring On 

I I I rewind I 
I I I I 

5. 3rd MMAINT run SYSCCO SY SRES SYSIPT SYSOPT4 
Includes 1419/1259 
macro definitions 

1 System tape, without macro library 
2 Syste m tape, incl uding I/O and Basic Monitor macros 
3 System tape, including I/O and Basic MonitcI:, and BSCA ICCS macros 
4 System tape, incl uding I/O and Basic Monitor, BSCA I and 1419/1259 Ices macros 

Figure 13. Example of the Tape-Drive Handling Needed to Build a System Tape 
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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 distribution tape may contain the 
following items: 

1. Distribution-Package Retrie­
va I prog ram. 

2. 

3. 

4. 

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

The modified Tape-Resident 
Control programs 

Any modified program phases 
or programs for sequence 
numbers 16 to 30 of the 
initial distribution tape. 

If item 4 is present: 

5. 1* control statement 

6. II END control statement 

7. Separate set of // CATAL 
statements, concluded by the 
/1 END statement. 

8. Any modified InputlOutput 
andlor Easic Monitor macro 
definitions, with inters­
persed // PRIOR and II CATAL 
statements, concluded by a II 
END control statement. 

If item 8 is present: 

9. Separate set of II PRIOR 
and 1/ CATAL statements, con­
cluded by a // END control 
statement. 

10. Any modified InputlOutput 
macro definitions for the 
Binary Synchronous Communica­
tions Adapter, with inters­
persed /1 PRIOR and II CATAL 
statements, concluded by a /1 
END control statement. 

If item 10 is present: 

11. Separate set of II PRIOR 
and /1 CATAL statements, con-

Classi­
fi.f~ ti9J1 

x 

z 

identical 
to the 
initial 
release 

z 

x 

x 

z 

x 

z 

x 

cluded by a II END control 
statement. 

12. Any modified Input/Output 
macro definitions for the IEM 
1419 and 1259 Magnetic Char­
acter Beaders, with inters­
persed /1 PRIOR and 1/ CATAL 
statements, concluded by a /1 
END control statement. 

If item 12 is present: 

13. Separate set of 1/ fEICR 
and II CATAL statements, con­
cluded by a 1/ END control 
statement. 

z 

x 

Updating of the initiall] distributed 
Model 20 TPS programs is described in the 
following paragraphs. 

Q~~ling-21-R~Qg£~~§_Qn£~£-1iem_2_Qf-1h~ 
~istri~Ylion T~E~ 

All programs are card-resident. Replace 
the corresponding card decks. 

]~g~!1ng_Qi_I~Q9f~~§_Yn£~f_l1~~§_]_En£_~_gi 
!~~_]1Elfi~~!iQn_I~E~ 

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
ponding programs andlor phases. The new 
system can be huilt as described in the 
section ]~ilging the Initial S1st~12E~ 
1ro~_1~tl=§g£21i~g_RfQgf~~~ 

When the CMAINT program can be used on 
the available machine configuration, u~dat­
ing of the existing system tape is per­
formed as described in the section Q£~~!ing 
1he_Prog£~ill-1i~£~L_~~~liQn_Q1-~_~1§lem 
1~~. 

The tape described in step 19 of the 
section gEgf~!!ng_ffQ.f~dures fo£_l~§ 
~!E1fi~~!!Qn=~~~~~g§_]§lfi~XE1_lfggfE~ may 
be used as input to the Cf.AINT program. 
All control statements for the CMAIN! pro­
gram except the II fONTB and II ENt control 
statements for the TPS Basic Monitor pro­
gram are made available under items 5, 6, 
and 7 of the distribution tape. These 
items are to be used under the following 
conditions: 

• If SYSIPT refers to a tape drive or a 
card reader other than that assigned to 
SYSRDR, item 7 of the distribution tape 
provides the complete set of II CATAL 
and II END statements. The 1* control 
statement of item 5 must be placed 
behind the last phase selected by the 
user. 
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• If SYSIPT refers to the same card reader 
as SYSRDR, insertion of 1/ CATAL state­
ments is not reguired since every phase 
retrieved is already preceded by a II 
CATAL control statement. Howeve~, the 
last card of the deck must be the II END 
statement and can be retrieved from item 
6 of the distribution tape. 

Figure 15 shows the arrangement of the 
input to the CMAINT program. By placing 
ASSGN and CONFG control statements behind 
the Basic Monitor lrogram, and before the 
first END statement, standard device as-

signments and the storage-capacity specifi­
cation can be changed when the Easic Mon­
itor program is replaced. 

Updating of the macro definitions is ident­
ical to the procedure described in the sec­
tion lnE~~!ing_l]]~~QEElled~~~~£2_in_!h~ 
~2~£Q_1i~~2~~· 
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The user may wish to copy a system tape 
mainly for one of 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 unusable; 

2. to copy a 7-track system tape, which 
cannot be usecl to control a system run, 
onto a 9-track tape. 

The IBM-supplied Copy System Tape 
(CPSY~ program may be used to copy: 

• a 9-track tape onto a 9-track tape, 

• a 7-track tape onto a 9-track tape, 

• a 9-track tape onto a 7-track tape, 

• a 7-track tape onto a 7-track tape. 

The CPSYS 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/O 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 required), 
job 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 required (e.g., for 
I/O device assignment), the following job 
control statements must be issued to set up 
the system for the execution of the CPSYS 
program: 

II JOB CPSYS 
/1 EXEC 

1he use of any other job control state­
ments depends on the job control functions 
requested. 

]Q!§: The CPTN control statement must not 
be included in the job control statements 
for the CPSIS program. 

1he CPSYS program does not require pro­
gram control statements. 

PREPARATION OF THE SYSTE~ 

The following steps must be taken to 
execute the CPSYS program under control of 
the card-resident system. 

1. If the card Basic ~onitor program is 
not yet in main storage, follow the 
procedure described in the section 1~~ 
~Erd=R~§ident_~Y§!~~. 

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

~ 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. Place the CPSYS program deck into the 
hopper of the device assigned to SYSRDR 
(immediately behind phase 02 of the Job 
Control program deck). Press the Start 
key of the device. 

4. ~ount the system tape to be copied on 
the tape drive assigned to SYSIPT; 
press the Load-Rewind key and the Start 
key of the drive. 

5. Mount the reel of tape onto which the 
system tape is to be 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 ~£Qg£~IDID~~=n~lt_Displ~~~~~ 
~gE!g~!_~£Qfedy£g2~ 

DESCRIPTION' OF OUTPUT 

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

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

Any macro defini tions that are contained 
in the macro library 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
~.!!E.E.! i e .L11.s:.ff:Q2_::tlL t h ~l1~~£Q_ L i 1:11;: a r.1. 

I/O DEVICE ASSIGNMENTS 

The following symbolic device addresses are 
used in preparin9 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 system 
tape (with the updated macro 
library) is created. 

5Y5000 -- 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 -- Optional. Refers to the printer 
on which control statements are 
listed. 

]g!g: SYSR[R and SYSIPT may be assign~d 
the same card reading device. 

ceNTRaL STATE~ENTS 

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

II JOB MMAINT 
II ASSGN 

II CONFG 

II EXEC 

Required. 
Required for any sym­
bolic address whose 
device assignment in 
core storage is to be 
changed. 
Required if more than 
8K bltes of main 
storage are available 
and if the configura­
tion has not already 
been spEcified in this 
run. (Allows faste r 
processing) • 
Required. 

Any other jot 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. 

The MMAINT program requires the following 
control statements: 

1/ FRIOR n 

/1 CA'1AL 

/1 DELET macro 
or 
1/ DELET ALL 

Required. Must precede 
each set of DELET andl 
or CATAL statements 
referring to one 
priority section. 

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

Required for deleting 
one macro definition 
(or all macro defini­
tions) contained in a 
priority section. 
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II END Required. Must be the 
last program control 
statement issued. 

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 
~nd 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. 

II PRIOR 1 
II DELET BEXIT 
II CATAL (refers to DIVID) 
II CATAL (refers to MOVEZ) 
II DELET MULT 
II CATAL (refers to TEST) 

If a DELET statement with the operand 
ALL is issued for a priority section, the 
card con.taining 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 program. 

1. If the system run has not yet been 
initiated, follow the procedure 
described in the section lh~_l~E,~ 
Resi~ent_~Y21~~. 

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 
program. 

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 MACRO state­
ment and terminated by a MEND 
statement) ; 
Mot~~ If 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 be 
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 SYSOOO, and press the Load-Rewind 
key and the Start key of the drive. 

7. If the printer has been assigned to 
SYSLST and/or SYSLOG, press the Reset 
key and the Start key of the printer. 

8. Press the Start keys of any required 
1/0 devices that are not yet ready. 

9. Press the start key on the CPU console. 

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 
program. 

The halt-code displays and the asso­
ciated restart procedures are described in 
the section PrQgra~med-Hal!_Qis£l~2_~~ 
Restar.Lg£Q£gdur~2· 

MESSAGES 

A number of diagnostic messages may be 
printed 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 publication ~!~ 
~~2!~~L1QQ_~QQg!_2QL~i2~_~~1~~Qg~~~ 
~i~g_~~2!g~§~_As§~ID£!er b~~~, 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 prod uced. 

Not~: The updated system tape should be 
file-protected. 
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Noh! : SYSRDR AND SYSIPT may be assigned 
the same card reading device. In that 
case, the cards read on SYSI PT must 

SYSRDR 

be inserted in the deck read on SYSRDR, 
so that each macro definition follows the 
associated CATAL card. 

SYSOOO 

//END 

M:Jcro Definition 
BLOCK 

System /360 

Model 20 

Printed 
Output 

SYSOPT SYSLOG/ SYSlST 

Figure 14. Arrangement of Input and Output of the ~~AINT Program 
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The program library of a tape-resid,ent sys­
tem can be updated; i.e., program phases 
can be included in, or deleted from J the 
library. Both IBM-supplied and us~r­
written program phases may be included or 
deleted. 

The updating is performed ty an IBM­
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 library of the 
user's tape-resident system. 

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 programs; 

2. phases obtained as output from the TPS 
Report 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 required 
linking and/or relocation). 

phases obtained as output from the TPS 
Core-Image Service program. 

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 library. 

I/O DEVICE ASSIGNMENTS 

The following symbolic device addresses are 
used in preparing and performing thE! execu­
tion of the CMAINT program: 

SYSRE5 -- 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 -- Required if the Easic 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. 

SY50PT -- Required. 
Refers to the tape drive on which 
the new system tape (with the 
updated program library) is 
created. 

SY5000 -- Required. 
Refers to the tape drive on which 
a work tape is mounted. 

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

Mot§: SYSRrR and SYSIPT may be assigned 
the same card reading device. 

CCN1RCL STATEMENTS 

lhe following job control statements are 
used to set up the system for the execution 
of the C~AINT program: 
// JOB CMAINT Required. 

// ASSGN 

// EXEC 

Required for ani sym­
bolic address whose 
device assignment in 
main storage must be 
changed. 

Required. 

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

Note: The OPTN control statement must not 
be-Included in the job control statements 
for the CMAINT program. 

The CMAINT program requires the following 
control statements: 

// MONTR 

// CATAL 

Required only if the 
tape Basic Monitor pro­
gram is to be replaced. 
If it is used, it must 
be the first control 
statement. 

Required for each phase 
to be included in the 
program library. 
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II DELET phase-name Required for each phase 
to be deleted from the 
program library. 

II END Required. Must be the 
last program control 
sta tement 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 alphabetical order by the names 
of the phases to be included in, or deleted 
from, the program library. 

No!~: If 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 SYSTEM 

The following steps must be taken to pre­
pare 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 Th~_l'£E~':: 
£esi~gn!_~Y§!~m. 

2. place into the hopper of the device 
assigned to S~SRDR: 
a) the cards containing the job control 

statements; 
b) the cards containing the program 

control statements for the CMAINT 
program. 

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) andlor the pro­
gram phases to be included in the 
library (each phase is headed by a 
PHASE statement) and the end-of-file 
card. 

liQ1~~ If SYSlPT has been assigned the 
same card reading device as SYSRDR, the 
Basic Monitor deck (if any) must be 
placed between the ~CNTB control card 
and the first END control card, and 
each program phase to be included in 
the library must follow the correspond­
ing CATAL card. 

4. If a tape drive has been 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 SYSIPT by pres­
sing the Load-Rewind ket and the start 
key of the drive. 

5. Mount the reel of tape that is to 
accommodate the updated tape-resident 
system on the tape drive assigned to 
SYSOP!, and press the Load-Rewind key 
and the Start key of the drive. 

6. Mount a work tape on the tape drive 
assigned to SYSOOO, and press the Load­
Rewind key and the start key of the 
drive. 

7. If control statements are to be listed, 
press the Reset key and the Start key 
of the prin ter (SYSLOG). 

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

9. Press the start key on the CPU console. 

Figure 15 shows the arrangement of input 
tc and output from the CMAINT program. 

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 described 
in the section PrQ~am~~g=ll£1!_Qi§21£~§~n~ 
Eesta~!_~~Q£~QQ~~§. 

DESCRIPTION OF OUTPUT 

The output from the C~AINT program is the 
updated system tape on the tape drive 
assigned to SYSOPT. The old tape-resident 
system (on SYSRES) remains intact and can 
immediately be used to perform further 
jobs. 
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Note: SYSRDR and SYSI PT may be assigned the same 
card reading device. In that case, the cards 
read on SYSIPT must be inserted in the deck 
read on SYSRDR as shown. 

used if the Basic IVIonitor Program---. ;--~ -=--== -==--- =i! 
( ASSGN and/or CONFG_..u...-........ -----..,. is to be replaced I Statements 

optional----/~-~ 
,---~~------------~ 

Job Control Statements 

SYSRDR 

SYSOOO 

SYSOPT 

System /360 
Model 20 

SYSLOG 

Figure 15. Arrangement of Input and Output of the CMAINT Program 
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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 
affoLding a survey of the contents of each 
library at any time. 

If the DSERV program is to be used, it 
must be contained in the program library of 
the tape-resident system. 

Either one or both of the directories 
may be displayed in one job. 

1/0 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 taFe drive 
on which the system tape is 
mounted. 

SYSRDR -- Required. Refers to the card 
reading device on which control 
cards are read. 

SYSL5T -- Required. Refers to the printer 
on which the directories are 
listed. 

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

CONTROL STATEMENTS 

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

II JOB DSERV 
II ASSGN 

II EXEC 

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

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

Note: The OPTN control statement ~ust not 
be-Included in the job control statements 
for the DSEEV program. 

The following control statements are used 
to supply information to the DSERV program. 

II DSPLY CD 

II DSPLY MD 

II ])SFLY CD,!':D 
or 

II DSFLY l1D,CD 
or 

II DSFLY All 

Required if the core­
image directory is to 
be displayed. 

Required if the ~acro 
directory is to be 
displayed. 

Re]uired if both 
directories are to be 
displayed. 

II END Required. Must be the 
last program control 
statement. 

~2!~: Only one DSFIY control statement is 
used. 

PREPARATION OF THE SYSTEM 

The following steps must be taken to pre­
pare the system for the execution of the 
DSERV program. 

1. If the TPS Basic Monitor program is not 
yet in main storage, follow the proce­
dure described in the section 1h~1~Eg= 
]gEig~B!_~1§1gID· 

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 DSERV 
program. 

Press 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. 

DESCRIPTION OF OUTPUT 

The output from the DSERV program is a list 
of the entries contained in the directory 
(or directories) specified in the DSPLY 
central statement. 
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The Core-Image Service program (CSERV) 
enables the user to check some or all of 
the ~rograms or program phases contained in 
the core-image library of his system tape. 
It also enables him to extract (i.e., Funch 
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 program 
phases from the library, and/or to punch 
the ~hases 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 program. 

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/O DEVICE ASSIGNMENTS 

The following symbolic de~ice addresses are 
used in preparing and performing the execu­
tion of the CSERV program: 

SYSRES -- Re~uired. Assigned at IPL time. 
Refers to the tape drive on which 
the system tape is mounted. 

SYSRDR -- Re~uired. Refers to the card 
reading device on which job con­
trol statements and CSERV control 
statements are read. 

SYSOOO -- 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 on which 
the output is to be produced. 

SYSLST -- 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 cont£ol statements, mes­
sages, and information on the 
extracted phases may be printed. 

CONTROL STATEMENTS 

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

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

II JOB 

II DATE 

II ASSGN 

II EXEC 

CSERV Required. 

Required if the execution 
of the CSEFV program is 
the first job in a systew. 
run. 

Required for any symbolic 
address whose device 
assignment in main 
storage is to be changed. 

Re'luired. 

Any other job control statements (such 
as FILES or LOG statements) need be issued 
only if the corresponding functions are 
required. 

~he job control statements are read on 
the device assigned to SYSRDR. 

The following program control statements 
are used to supply information to the CSERV 
program. 

II DSPLY phase-name 

II DSPLY ALL 

II DSPLY nnnnnn.ALL 

II DSPLY 
and 
II MONTR 

II PUNCH phase-name 

Required if the pro­
gram phase whose 
name appears in the 
operand field is to 
be printed. 

Required if all pro­
gram phases con­
tained in the core­
image library are to 
be printed. 

Required if all pro­
gram phases whose 
names begin with a 
character combina­
tion identical to 
that preceding the 
period in the 
operand field are to 
be printed. 

Required if the tape 
Basic Monitor pro­
gram is to be 
printed. 

Required if the pro­
gram phase whose 
name appears in the 
operand field is to 
be punched. 

Creation and ~aintenance of System Tapes 63 



II PUNCH ALL 

II PUNCH nnnnnn.ALL 

1/ PUNCH 

and 

II MONTR 

II END 

Required if all pro­
gram phases con­
tained in the core­
image library are to 
te punched. 

Requir ed if all pro­
gram phases whose 
names tegin with a 
character combina­
tion identical to 
that preceding the 
period in the 
operand field are to 
be printed. 

Required if the tape 
Basic Monitor pro­
gram is to be 
punched. 

Required. Must be 
the last program 
control statement. 

As many DSPLY and PUNCH statements as 
desired may be submitted to the CSERV pro­
gram in any order. 

The program con trol statements for the 
CSERV program are read on the device 
assigned to SYSRrR. 

PREPARATION OF THE SYSTEM 

The operator must take the following steps 
to prepare the system for the execution of 
the CSERV program. 

1. If the system run has not yet been 
initiated, follow the procedure 
described in the section lB§_l~~~= 
.!!g§i~gn1_~Y.§ig!!!.· 

2. Place into the hopper of SYSRDR: 

• the cards containing the job control 
statements 

• the cards containing the program 
control statements. 

3. Press the Start key of the device 
assigned to SYSRDR. 

4. If the printer is to te used as SYSLST 
andlor SYSLOG, prepare and start this 
device. 

5. If a card punching device has been 
assigned to SYSOPT, place blank cards 
in the hopper of the device and press 
the Start key. 

6. Mount a work tape on the drive assigned 
to SYSOOO. 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 the execution of 
the CSERV program is the first jot in 
the system run) • 

PROGRAMMED HALTS 

A number of programmed halts may occur dur­
ing the loading and execution of the TPS 
Core Image Service program. The halt-code 
dis}lays and the associated restart proce­
dures are described in the section E~Q= 
g~~mm~g_li~1!~i§Elg1§_§nd Besta~! 
!:£Q.f~gg£~§. 

MESSAGES 

A number of messages mal te printed during 
execution of the CSERV program. They are 
printed on either SYS[CG or SYSLST (depend­
ing on the kind of message). 

DESCRIPTION OF OUTPUT 

The output from the CSERV program consists 
of: 

• printed output, andlor 

• output in cards. 

Each phase for which printing has teen 
requested by a DSPLY card is listed on the 
printer. The listing includes: 

• information from the header record 
for the phase (and any subphases), 
and 

• a hexadecimal print-out of the phase 
(and any sub~hases). 

If a card-punching device has been assigned 
to SYSOPT, the output requested by means of 
PUNCH statements comprises the fcllowing 
cards. 

a) For the Basic Monitor program: 

II MONTR 
ESe card 
TXT cards 
END card 
II ENL 
II [CArC 
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b) For Library phases: 

II CATAL (used by the Core-Image Main-
tenance program) 

PHASE card 
TXT cards 
END card 
TXT cards (for any sub-phase) 
END card 

c) At the end of the output file: 

II END 

All 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 l::lank/s), the sub­
phase number (O 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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The l'lacro Service r-rogram (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 from 
the library, the listing being in the same 
form (i.e. one caJ:d per line) as the ori­
ginal cards, and/oJ: to punch the macro 
definitions into cards. 

Output from the MSERV program may be 
used as input to the Macro Maintenance 
program. 

I/O DEVICE ASSIGNMENTS 

The following symbolic device addresses are 
used in preparing and performing the execu­
tion of the MSER V j~ro gram: 

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

SYSRDR -- Re1uired. Refers to the card 
reading device on which job con­
trol statements and MSERV control 
statements are read. 

SYSOOO -- Required. 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! 0 utp ut is to be 
produced. 

SYSLST -- Required if macro definitions are 
to be printed. Refers to the 
printer on which the printed out­
put is to be produced. 

SYSLOG -- Optional. Refers to the printer 
on which oontrol statements, mes­
sages, and information on the 
extracted macro definitions may 
be prin ted. 

CONTROL STATEMENTS 

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

II JCE 

II tATE 

// ASSGN 

II EXEC 

l'lSERV Required. 

Re~uired if the execution 
of the MSERV program is 
the first job in a system 
run. 

Re~uired for any symbolic 
address whose device 
assignment in main 
storage is to be changed. 

Required. 

Any other job control statements (such 
as FILES or LOG statements) need be issued 
cnll if the correspondin9 functions are 
required. 

The job control statements are read on 
the device assigned to SYSRtB. 

The following program control statements 
are used to supply information to the MSERV 
program. 

II CSFLY macro- Re3uired if the macro 
name definition whose name 

appears in the operand 
field is to be printed. 

1/ r:SPLY ALL Re~uired if all macro 
definitions in the macro 
library are to be 
frinted. 

II PUNCH macro- Required if the macro 
name definition whose name 

appears in the operand 
field is to be punched. 

// PUNCH ALL Required if all macro 
definitions in the macro 
library are to be 
punched. 

II tSFCH macro- Required if the macro 
name definition whose name 

appears in the operand 
field is to be both 
printed and punched. 

II DSFCH All Required if all macro 
definitions in the macro 
library are to be both 
printed and punched. 

/1 END Required. Must be the 
last program control 
statement. 

As many DSPLY, PUNCH and/or r:SPCH 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 SYSRDR. 

PREPARATION OF THE SYSTEM 

The operator must take the ~ollowing 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 lh~-1a~e­
ResidenL~Y§.!~!!!· 

2. Place into the hop~er of SYSRDR: 

• the cards containing the job control 
statements 

• 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 SYSOPT, place blank cards 
in the hopper of the device and press 
the Start key. 

6. Mount a work tape on the drive assigned 
to SYSOOO. 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_Ha1L~.i'§.Elll.§_~.nQ 
~es1art~ro£~dur~~ 

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 OUTPUT 

The output from the MSERV program consists 
of: 

• printed output, and/or 

• output in cards. 

The output generated by the DSPLY state­
ment is the same as that generated by the 
PUNCH statement except for the fact that 
DSPIY is used to produce a print file and 
PUNCH a card file. The output of DSPCH is 
beth a card file and a print file. 

As the Macro Maintenance (MMAINn pro­
gram converts the format of the model and 
cenditional-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 possible to 
reproduce exactly the same format as that 
of the original cards. The comments for 
MMAINT and the original card numbers are 
lest, and MSERV has to create new card num­
bers. However, the original symbolic para­
meters and the sequence symbols ~ill be the 
same. As a result, it is possible to 
insert new model and conditional-assembly 
statements into the card deck produced as 
output from ~SEBV and to put the revised 
macro definition back into the library by 
means of l'lMAINT. 

The output of MSERV consists of: 

CAlI-AI 
MACRO 

prototype statement 

model and conditional-assembly 
statements 

MEND 

At the end of the output file there 
will be a II END card. 

The cards will have an identification 
and a sequence number as follows: 

Columns 73 - 75 macro identification con­
sisting of the first char­
acter and the last two 
characters of the macro 
name. 

Columns 76 ~ 79 sequence number. 

The first macro definition of each 
priority section to be punched will be pre­
ceded by a PRIOR control statement refer­
ring to that priority section. 
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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 require­
ments. He builds these additional systems 
from his own object programs and from IBM­
supplied programs. Additional system tapes 
are built by means of the Load System Tape 
program, which must be contained in punched 
cards and executed under control of the 
card-resident system. Each system tape, 
regardress of whether it is built from IBH­
supplied programs only or from a combina­
tion of IEM-supplied and user-written pro­
grams, must include the tape Basic Monitor 
program and a program library containing 
the tape Job Control program. 

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 system 
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 Assembler 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 require~ • 

4. The TPS Core-Image Service program. 

The tape Basic f-onitor 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 program. 

2. Other IBM-supplied and user-written 
programs in alphabetical order by pro­
gram (phase) names. 

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 
execution 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 statements 
for the LDS1S program. 

The following control statements are 
required to supply information to the Load 
System Tape program: 

// HCNTR 

/1 END 

/1 LCADe 

/1 END 

1he cards containing these control 
statements are normally supplied by the 
programmer. 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 control statement and the second ENt 
control statement must also be stored on 
the input tape, in card-image format (see 
Figure 14). 

I/O DEVICE ASSIGNMENTS 

The following symbolic I/O 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 tape 
Basic Monitor program, and 
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SYSIPT 

SYSOPT 

6. an END control statement. 

Required. Refers to the card 
reading device or tape drive used 
for reading: 

1. the tape Basic Monitor program, 

2. the LOADC control statement, 

3. the input programs and/er Fro­
g ram phases, and 

4. an END control statement. 

Reguired. Refers to the tape 
drive on which the reel to accom­
modate the tape-resident system 
is mounted. 

SYSOOO -- Re~uired. Refers to the tape 
drive on which a work tape is 
mounted. 

!Q1~: 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 
system. 

1. If the system run has not yet been 
initiated, follow the procedure 
described in the section 1B~~2r.d= 
Res iQ~.!!.L12Y~.!&!!! • 

2. If a Job Control run is required, place 
the Job Control program deck ancl the 
job control cards (between phase 02 and 
phase 03 of the Job Control program 
deck) into the hopper of the device 
assigned to SYSRDR. 

3. Place the Load System Tape program 
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 been assigned the same 
card reading device as SYSRDR, 

• 

• 

• 

place the tape Basic Monitor deck 
into the hopper of the device, 
behind the MONTR control card; 

place any ASSGN and/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 

5. 

6 • 

7. 

.• 
are used, last card of the tape 
Basic Monitor deck); 

place the input phases, preceded by 
the LOAIC 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 
to SYSRDR, 

• 

• 

place into the hopper of SYSRDR, 
behind the ~CNTE control card, any 
ASSGN and/or CONFG cards used for 
modifying the tape Easic Monitor 
program, followed by an END control 
card; 

place into the hopper of SYSIPT, in 
the order indicated, the tape Basic 
Monitor deck, the LCA~C 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 ~ONTR 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 
SYSIPT 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. 

Mount on the tape drive assigned to 
SYSOPT the reel of tape which is to 
accommodate the tape-resident system; 
press the Load-Rewind key and the start 
key of the drive. 

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

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

8. Press the Start key on the CPU console. 

!he 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 
Load 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 
for the building of a tape-resident system. 

ERROR HALTS 

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 
g£Q.9.~i!l!! meg - H al t D i~.E1Ey'§_i!n d _J!~§ t a £1 
P r Q£.e d 'y£g§ • 

II END 

~- --=-=--='::=:.JI 
(' ASSGN andlor CONFG : : 

" " I J __ J. 

DESCRIPTICN CF OUTPUT 

The outFut of the Load System Tape program 
is an o?eratle tape-resident system on the 
tape mounted on the drive assigned to 
SYSCP'I. 

liote~ The system tape should be 
file-protected. 

II END 

- --, 
/ 

/ L __ _ 

- ----7 

Cord Job Control-Program 
Phose 03 

Job Control Statements r Job Con"o' P,09"'''' 
Phases 00, 01, 02 

SYSRDR 

/ 
/ 

/ 
/ 

/ 

L __ _ 

used if Job Control 
functions are required 

/ 

/ 
/ 

/ 

SYSIPT 

Note: SYSRDR and SYSIPT may be ossigned the some cord reading device. In that case, the cords read on SYSIPT must be placed 
in the deck read an SYSRDR os indicated by the broken lines . 

• Figure 16. Arrangement of Input for the Execution of the LDSYS Program 
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In addition to the Basic Assembler sample 
program, which is described in the SRL pub­
lication IB~!emLJ60_~Qde1_~~~_~~Q_g~g= 
~ram~ing SUEEQ~!~_~asi£_!sse~Rl~£_ll~E~ 

I 
~~rsiQn~L_QEg~~!ing~~~£edyre~, 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 Program. 

In the following des cr ipt ions, in cases 
where a sample program consists of several 
parts, it is assumed that the sample pro-
gram is executed in one continuous run. 

S A .tlgb~_g~Q@.glH1_1 

The first sample program is designed to 
demonstrate: 

• the use of the Assembler program 41 

• the use of the macro library, 
• the execution of object programs under 

control of the card-resident system, 
• the execution of object programs stored 

on tape in card-image format undE?r con-
trol of the tape-resident system 
(execute-loader function) , 

• the use of the Core-Image Maintenance 
program, 

• the execution of obj ect programs con-
tained in the program li1::rary of the 
tape-residen t system. 

DESCRIPTION OF THE SAMPLE DECK 

The sample-program cards are identified by 
the letter 0 in column 73. 

The deck consists of nine card groups, 
which are identified by different digits in 
card columns 74-75 (see list below) • 

1"0""" SAMPLE f, CARl> .COUP o,iI 
I DAlE NOC.UMM(II 

STATEMENT - o,.,.liOfl ~~ . I • " '. '10 ,. 
" 

1''1 Is Iv Sill It: I_c Ilt • 1711 12 • I .. 'TI.2 
rI/ ~S ls&~ Isly $~ ItIR I·IK 'It II~ • ~~ I. 

~II l~~ ,,, ~~~ I .. LE~ 

II" Irl~ IT I,: .1. ~_ 2 

f11 SI'1 181 IplT I. Ix I It [j18 
, 

IAI" I. 

1111 1001. Slv ~o pIT IK' ~III -. 1.1, 
1111 1 ... 1- IX' 7' le • IT 12 I' I-'~ 

"" IV ~Ifl 111 Ix I 171 t • •• IT 12 
1111 IE III If It! 

-

! 

.. 

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 
I~ __ I2 ~g§£~!£!!Qn 

9 0 

9 

9 2 

9 3 

9 4 

9 5 

9 6 

9 7 

9 8 

Job control cards for execution of 
the Assembler program with output 
in punched cards. 
Source program in Assembler 
language. 
Job control cards for execution of 
the assembled sample program ~n 
cards} under control of the card­
resident system. 
Job control cards for execution of 
the Assembler program with output 
on tape. 
Job control cards for execution of 
the assembled sample program (on 
tape in card-image forma~ under 
control of the tape-resident 
system. 
Job control cards and program con­
trol cards for execution of the 
CMAINT program. 
Job control cards for execution of 
the assembled sample Frogram (con­
tained in the program library) 
under control of the tape-resident 
system. 
Job control cards for execution of 
the Initialize-Tape program. 
Program control cards for the 
Initialize-Tape program. 

Figures 17 through 24 show the card 
groups of Sample Program 1. 
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Figure 17. Job Control Statements for Assembly with Output in Cards 
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Figure 18. Source statements, Part 1 of 2 
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Figure 24. Job Control and Program contrel statements for Initialize-Tape Program 

OPERATING PROCEtURES 

The sample deck supplied by IBM is d,esigned 
for Model 20 systems with a storage capaci­
ty of 8192 bytes and the following I/O 
devices: 

• an IBM 2501 Card Reader, 

• an IBM 2560 MFCM, 

• an IBM 1403 Printer, 

• an IEM 2415 ~agnetic Tape Unit, Model 2, 
3, 5, or 6 (9- track drives with unit 
numbers 80, 81, 82, 83) • 

If the user's Model 20 system has a dif­
ferent I/O configuration or different tape 
unit numbers, the ASSGN cards in the sets 
of jo~ control cards and/or the REP cards 
supplied with the control programs (card 
Basic Monitor and tape IPL, respectively) 
must be changed accordingly. 

The following steps must be taken to 
assemble the source program and obtain the 
executable object Frogram in punched cards-

1. 

2. 

Mount 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 
group 090). Press the Load-Rewind key 
and the start key of the device. 

~ount work tapes on the tape drives 
assigned to SYSOOO and SYS001 (&ee 
ASSGN cards in group 090). Press the 
Load-Rewind keys and Start keys of the 
drives. 

3. Remove the ASSGN cards for SYSRES and 
SYSRDR from card group e90 and place 
them in the IPL deck, in front of the 
REP cards (if used) and the end-of-file 
card. Place this card deck into the 
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hopper of the loading unit (2501 in the 
example) • 

4. Place card group 090 (job control 
cards) into the hopper of SYSRDR (2501 
in the ex ample) • 

5. Place card group 091 (sample source 
progra~ 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. Install 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 Assembler listing 
obtained on the printer is shown in Figure 
25. 

The object program, contained in punched 
cards, is obtained on SYSOPT. The system 
then halts and .code 01DO is displayed. 

The execution of the sample program 
reguires a tape on the drive assigned 
SYS001 (see ASSGN card in group 092) • 
tape must contain a volume label with 
volume serial number 000001. 

to 
This 

the 

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 program) 
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 ru~ into the hopfer 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 
SYSRDE (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 CPU console 
to PRO CISS. 

7. Press the Load key on the CPU console. 

After the volume label has been written 
onto tape, the system halts and code 01DO 
is displayed. 

1he following steps must be taken to 
execute the object program obtained as card 
output from the Assembler under control of 
the card-resident system. 

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 SYSRr:R: 

5. 

• phases 00, 01 and 02 of the Job Con­
trol program deck, 

• card group 092 (job control cards) , 
and 

• phase 03 of the Job Control program. 

Place the sample object deck into the 
hopper of SYSRDR. 

6. Press the start keyes) of the card 
reading device{s) used. 

7. Press 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 092) and positioned 
at the load point, from the previous 
run. 

9. 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. 
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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 OB20 is 
displayed. 

If the next job is to be executed, the 
initialized tape, which is mounted on the 
drive assigned to SYS001, must te unloaded 
and kept for later use. 

~sse~E1Y-~i!~_Ou1£~1-~n-1~~~n~_~!~£~tiQn 
Qy-~g~n§_Qf_~~g£~!g=1Q~ger fQn£tiQn 

The following steps must be taken to 
assemble the sample source program with 
output on tape and to execute the program 
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. Mount 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 SYSOOO and SYSOO 1 (see ASSGN cards 
in group 093.) Press the Load-Rewind 
keys and the Start keys of the d~ives. 

4. Place the tape IPL deck (containing 
ASSGN cards for SISRlS and SISRDR from 
the previous runs) into the hopper of 
the loading unit (2501 in the exa mple) • 

5. Place card group 093 (job control cards 
for assembly) into the hopper of SYSRDR 
(25 0 1i n 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 centrol cards 
for execution) into the hopper of 
SYSRDR. 

8. Press the Start key{s) of the card 
reading device(~ 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 ~ode switch on the CPU console 
to PROCESS. 

12. Press the Load key on the CPU console. 

The Assembler listing (Figure 25) is 
ebtained on the printer. The object pro­
gram is written onto the tape mounted on 
SYSOP'I. 

When the assembly has been completed, 
the Job Control program is called. The Job 
Centrol program reads the job control 
statements for execution and loads the 
object program into storage from the tape. 

Execution begins with label checking on 
SIS001, and since the Assembler work tape 
is still mounted on this drive, a system 
halt occurs and the code OEOA is displayed. 

'10 resume operation, take the following 
steps: 

1. Remove the tape reel from SYS001. 

2. Mount 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 OOCE. 

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 01DO is 
displayed. 

If the next job is to be executed imme­
diately, the initialized tape (on the drive 
assigned to SYS001) must be unloaded and 
kept for later use. 

!§se~~!Y_Rith-Ou1put_on-1S2~L_£Q~g=IIDgg~ 
Maintengn£~~_~~~£~1ion_frQID_1he_g~oqram 
1ib~ary 

The following steps must be taken to 
assemble the sample source program with 
output on tape, include the object program 
in the program library, load the program 
from the library and execute it. 

1. The system tape (containing the TPS 
Assembler program, the CHAINT program, 
and the macro definitions) remains on 
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the tape drive assigned to SYSRES from 
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 kej and the start key of 
the dri ve. 

3. Mount work tapes on the drives assigned 
to SYSOOO 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 SYSaES and SYSRDR 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 car d group 091 (sample source 
program) into the hopper of SYSIPT 
(2501 in the example). 

7. Place card group 095 (control cards for 
CMAINn into the hopper of SYSRDR. 

8. Press the Start keyes) 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 SYSOP! 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 01DO is 
displayed. 

To prepare the execution of the samfle 
program contained in the program library of 
the new system tape, perform the following 
steps: 

1. Remove the updated system tape from 
SYSOPT (see ASSGN card in group 095) 
and remove the file-protection 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 load-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 C96 and place 
them in the 1PL 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 (2501 in the 
example) • 

4. Place card group 096 (control cards for 
execution) into the hopper of SYSRtR 
(2501 in the example). 

5. Press the Start key of the card reading 
device. 

6. Set the Register-tata/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 1PL 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 from 
the program library and is then executed. 
The output is obtained on the printer. 

After execution of the sample program, 
the system halts and code 01DO is displayed 
tc indicate the completion of Sample Pro­
gram 1. 
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0000 005~. MVC IKOVOOlC 2)'01141 INSERT ADDR OF WORKAREA OTFMT5.ll 003 
0056. AH lIt,IC02001 CUCULATE AND DTfHTS22 003 
0051* STH IIt,lkETOOI+,2 SAVE RETURN ADOR DTfHT525 003 
UO;II.UPEUUT DT~ NO ,lIl1v", SYSOO I", STU, AREA, " ,FORWAkD,f IX6LK, 80" YE S,OUTPUIOOTF MTS .. O 
005Q. T "YES, DTfMT!>"U 
OObO" THI S MACRO HANDLE~ TAPE OUTPUT f IL ES,f III LENGTH BLOCKED, 1 JlO,WORKA IITfNUOOI 

083E .. SEO FILS 08ES 0061.IENTOOI LH 1401RPTOOI GET RECOROPOINTER DTfNDO<lZ 003 
01142 911t0 F'007 0707 00b2. TM ICC6001*3,X'''O' WAIT FOR DTFNDOIH 003 
08 .. b 1t7bO F012 0847 0063. til .-4 1/0 COMPLETIlIN OTFNOOO4t 003 
081tA 0201 FOIC FIl2 07EC OSE2 0064* MVC ICCWOO1*412101IlLKOOl INITIALllE 6LDCKLENGTHCOUNT OTfNOOOS 003 
0~50 9101 FOOl> 0706 0065* TM ICCBuOI+2,X'01' TEST IF UfoIlT EXCEPTION DlfNU006 0<13 
()854 4710 FOBA 08t1A OObb. BO IEOVOOI YES DTfN0001 003 
Otl~R 006 7.1 '4V~OOI EOU • uTFfoI0008 
085C 00bll"140VOOI EOU "It ADDRESS OF WORKAREA OTFNUOll 
Uti!>!! UZ .. F ~OOO 0000 0000 0000 0069. MVC 0180,141,0101 I~OVE RECORD FROH WORKA TO IIOAREA DTFNOOIZ 003 
OR5E .. AEO Fll.. 08E4 0070. AH llt,IRECOOl UPIlUE RECORDPOINTER &>TfNU037 00::1 
08b2 40EO FilS ,,8E8 0071. STH 1401RPTOOI OTFND0311 004t 
0~66 49EO F1I6 OSE6 OOP*IBFTOOI CH 14,IEOBOOI ENO OF BLOCK TEST DTFND039 00" 
"I8bA 477'l FOR4 08t14 0073* B~~ IRETOOI If NOT.RETURN IN-LINE OTfNUII40 00 .. 
0~6E 40EO 001lt.IR~AOOI DC X'4DEO' ELSE WRITE BLOCK DTFNDO .. 1 00 .. 
0870 OE06 0010;. DC YCIPIOCSI 8AS H,IPIOCS DTFNOOlt2 00 .. 
'l1l12 07DIt OOH. DC YClCCbOOll OTfNIl0 .. 3 00 .. 
,)~74 FA30 FOIE FIlA 07EF OAf A 0077* AP IBCTOOI,IP0100l INCRFASE flLOCKCOUNT DTFNOO .. S 00 .. 
'lSU 0201 FI18 FOLA 0llE8 07EA 0078* MVC IRPTOOlo1CCWOOl+2 INlTlAlILE RECOROPUINTER OTFNOu .. 7 00" 
1)880 4700 fOEE 08lie 0079.1 ~wJOOI tiC 0,IRE5001 SWITCti FOR TRUNt RTN. DTFNIl0 .. 8 00 .. 
:I881t 1t1F'l onoo 0000 OOIlO.IRETOOI S 0 EXIT IN-LINE DTFNOO .. 9 004t 
OR~~ 083~ 0081.IADkOOI DC YClENTOOll DEFUNE RETURN ADOR FOR fUV CONDITION OTFNDII!>O 004t 
OSSA .. SEO Foell 08811 0082.IEOVOOI Lti 14,LADROOI GET RETURNADORI:SS FOR EO\l CONDlTlON OTFNDO!>1 00 .. 
O~Rf 9ltFE F006 07Db 0083. NI ICCBllOl+,2,x'FE' CLEAR UNIT EXCEPThlN BIT DTFNDO!>2 00 .. 
I)R92 .. liFO 0084.UPEOUTF DC X'''IIFO' LH 1!i.FILENAHE ,LOAD BASEREG. OTfND053 004t 
0~91t 0100 OO~!>. 01: YCTAPEOUTI ENTRY POINT FOR FEOII OTFNOOS .. DOlt 
"11191> <l4FF FOOC OOOC DORM I'll 12 CI!> 1 ,X' EF' SET EOF/EOV SWITCH IN OTF BLOCK TO fOV DTFNDO!i5 004t 
089A 92FO 0061*TAPfOUTC DC X'92FO' MVI IISW+l,X'fO' ENTRY POINT FOR CLOSE OTFN005b 004t 
'lR9C O~O 008~. DC YCiISW001+11 SET SWITCH TO EXIT TO GEN.ClOSE RTN. OTFND057 005 
0~9E 411FO .00R9.TAPEOUTT DC X'48FO' ENTRY PUINT FOR TRUNC OTFNOOSII OOS 
'l8AO 0100 0090. DC YCTAPEOUTI LH J.5,FILENA"E ,LOAD BASEii.EG. IlTFNOGS9 DO!> 
01142 "O~O FOF8 08C8 0091. 5TH 14,IRTNOOI+,2 SAVE RETURN ADDRESS OTFND060 OO!> 
OSAb 1t1l~0 FlllI 08ES 0092. lH lItoiRPTOOI CALCULATE DTFND061 DOS 
OSU 1t8EO FOLA 07£4 0093. SH H,ICCWOO1+2 CURRENT BLOCKL ENGTH OTFN0062 005 
'l8AF .. 780 FOF;> 08C2 0094. Sf IlswuOI 1/0 ARf·A IS EHPTY OTFNDOb3 005 
1)1111,2 40EO fOIC 07EC 0095. STH I .. ,ICCWOOI+" IMSERT CURRENT BLKLENGTH INTO COUNT OTfN006 .. 005 
0llb6 92fO FOIII OA81 00'16. "VI ISWJ001+l,X'FO' SET RETURN SWlTtH DTFNU06!> OOS 
')aBA .. 7fO fOQE uRbE 0097. II II<EAOOI WRITE OTfND066 005 
'l8Sf 920£1 FOBI 1)861 0098.IRESOOI MVI ISWJ001+l,X'OO' RESET SwITCH TO NOP OTFN0067 OO!> 
I)~C2 4700 FI)FA 0ACA 0099.IISWOOI BC O,ICSEOOl EXIT SwITCH FOR FEOV AND CLOSE ENTRY DTfND0611 005 
'111C6 41f-0 fOtllt 01111.. OIOO.IRTNOOI II IRETOOI EXIT fOR TRUNC ENTRY OTFNOOb9 005 
()8t:A 9400 FOn 08(3 OIOI."SEOOI I'll IISW001+1,0 RESET FEOVICLOSE EXIT SWITCH IlTFNOO10 DO!> 
:lllCl .. ,>f0 FI')FII 08C8 0.102. LH 14,IRTN001+2 GET RETURN ADDRESS OTFN0071 OO!> 
"1'102 41HJ 0103. DC X'47FO' tiC 15,UACLOSE DTFN0072 OO!> 
0~D4 llbJ 0104. DC YI ITACLOSEI EXH FOR fEOVICLOSE TO GEN.CLOSE RTN. OTFND013 OOb 
1)'11)" "~fO OIOS.UPEOUTO DC X'''BFo' ENTRY POINT FOR OPEN OTFN007 .. OOb 
')11011 0700 0106. DC YCTAPEOUTI LH l!i,FILENAMI: ,LOAD BASEREG. OTFNOu7!> 006 
OIlOA 1t7fO 0107. DC X'''7fO' BRANCH TO DTFNOO76 006 
1/l0C OF6C 0108. DC YI ITAOPENI Gf.NE,RAL TAPE OPEN ROUTINE OTfNU077 OOb 
O'lOf 0109.ISVFOOI OS H OTFNOO18 
01l~0 OO()l 01l0.IC02001 DC H'Z' DTFNOO79 007 
o/jr, 1')37.0 OIU.IIILKOOI DC H'800' OTFND'OIlO 007 
)~'It I)(J~:I 01l2.IRECOOI DC H'80' RECORDSIlE OTFND081 007 
"~F" I~U(I 0113*IE08001 DC YIAREA+8001 OTFh0085 001 

Figure 25. Sample of the Assembler Listing 
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The second sample frogram 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 abo~e 
$10,000. 

DESCRIPTION OF THE SA~PLE DECK 

sample deck 2 consists of three card 
groups, with the following identifications: 

Columns 
lJ_l~12 ~~§£fi£1iQn 

R 9 0 Job control cards for compile­
and-execute function and output 
of object program in cards. 

R 9 

BPG control card and source pro­
gram in RPG language (identified 
by the letters sica in cols. 
76-79) • 

Data cards 

'rhe commission is calculat ed for each 
card read. The result is printed, together 
with other data from the card. The total 
commission amount for each salesman is 
accumulated and printed. The total amount 
of commission is accumulated and printed at 
the end of the report. 

In addition, card groups R90 and R91 
contain a 2 in column 76 (identification 
for TPS) and consecutive card numbers in 
c~lumns 77-79, beginning with 001 for each 
group. 

Figures 27-29 show the card groups of 
Sample Program 2. 

I c Net 
~ Invoice Oate customer Gross OisCOlIN Invoice Sales 
~ No. No. Amari Man 

000000 000000 0000000 00000000 .000 ... 00000000 • 000 00000000100 •••••• 0000.0 •• 0.0000.0 • 
, 11'11 I I I " • ~ liN"""". ,,"nnHII'" "" ... ".11 •• I1 •.••• a u .... ' •• MIIUUM •• PMM •• aaMa.p •• ""nnnn"u",,. "", , , , , , , , , , , , , , , , , , , , , , , , , , , , , , """" "" 1 1 1 , 1 , , , , 1 , , " , , , , , , , , , , , , , , , , , , , , 

'22222 2 n 222 2222222 22222222 2222222 22222222 2222 2 2 2 2 2 2 22 2 2 2 2 22 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

n33n n)))) "33'" "33"" ""'" ""33" "" , " , 33 JJ J J JJ " J J J J , J J J J J J J J ) J J J " J 

H"" """ "'"'' """" "'"'' "'''''' "" """"""""""""""""" 
BSSH SSSSSS SSSSSSS SSSSSSSS SSSSSSS SSBSSSS SHS SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

666666 666666 6666666 66666666 6666666 66666666 6666 66'666666666666666666666666666666& 

777777 777777 7777777 77777777 7177777 77777777 7777 7 7 7 7 7 77 7 7 7 7 7 7 7 7 7 77 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 

388888 888888 8888888 88888888 8888888 88888888 8888 8888888888888888888888888888888888 
"II I' "" """ "UIIII""" 1111111111111111 111.111111 )I i"IIIIHII.IIU ~ .. u .. , .. qll~"UMUII"M •• P"UMD.".nn""n"""""". 
"'9999 '99'99 9999999 99999999 9999999 99999'" 9999 , , 9 9 , 9 99 9 99 9 , 99 , , 9 9 9 9 , 9 , 9 , 9 99 , 9 9 t , 

Figure 26. Input Card for Sales Commission Report 
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IBM .IM SYltlm 360 A.emWer CaoJ"" , .... 

I:::,::::,~~MPLE 2, C8RDG~OUP B.ll PUNCHING l GI'AJ'tHC I I I I 'A", I. 01 f 
IOAT( 

n~'iTIIUC"ONS r PurKu r I I I I CARD HI erRO NlIMIU 

STAIIM{tH 
...... 'if ... i~. 

No_ O,...a·j·", O~r;nd C_ -. . I. " " 
,. ,. 

1\ '" " ;0 " .. OS " 7J .. 
III Als ~,,~ Ix '17 II, ' 112 ,~ ,4t~£ [llfj I' C~ I~~ r~ I'I~IE r'~ ~lE [cite I~ 

II ~~ ~li~ Il ' It" I. ' 1~1t ~"- [IIc~ 11111 l~ lA ~Il ll~ rlfjle rlf ~ ,,~ ci'c ~, 

II (. oi6 ,~ 1~1' I, 011 (1(1 !NT I'I~ L II III I.I,LIIII 

'II I" ()~ ~1P1ls sl4 CIG Ill(l ~, lIlt IE IAIA~ II 
~~ p~ ITIe ~f .I.z I. I~ .Ig 61. 
III ~.s S~~ Lt~ 

" J "1 I~ , :11. , ' Ii .. 25' ~1 ~A I~ Il ~E All 'IA 
III .si~ SQ P,T ~I III I' I. '2 prJ NitH 1= 0 III! ,&jill: 

III ~s S61fJ il:Y ~c • 8. Ir' 17' '1 ' 1'2 .- u~" ~ ~:~ lve Foil 11M • 

III 'EJ ~c E SljI ~. I~ 

Figure 27 • Job Control statements for COIDFile-ano-Execute Function 
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IBM 

Ooto ___ _ 

INTI.NATIONAL IUSINESS MACHINES COttN) .... TlON 

REPORT PROGRAM GENERA TOR FILE DESCRIPTION SPECIFICATIONS 
IBM System 360 

"01'0"''''.' ___________ _ 

F;te Type Mode of Pr,ocftsing 

File Designation 
length of Key Field or 
of ~ecord Addre .. Fie Id 

End of F;ie ~ecord Addtell T)/pe C ... 

IS~ 

, 
~It 

Sequence Type of File IS No_of lin. Fileno_ ! SymboHc 
Device £ ~~ 

Organization Device label Exit 

~ File Formal 
o,erflow Indicator g -0; ?y it' ~ 'j O~ 0 > 810ck Record 

'" ~p 
~ ;.; length length "- Starting - ... ... >« 

~, ~IE IP I".{)~ 
, 

iI~ I" 
17~ '1, 

.-

, .. '" X2.')47- 3 
PrIftM '" U.I. A. 

1!» 16 '" 7' "" 110 

'rogrOM 
Identification I Isl~clOl I 

Fil. Ad,j;tion 

No. Trock. for 
Cylinder 0..,11_. 

No. of Exlent Exil 
for DAM Exten'. 

T ..... 
Rewind 

?r----~ lilt , .... 
Location .l! 

S3 S' SS S6 S7.S~~ 
>« Z 

] . , 6 7 • 9 10 II ., 13 I. 15 16 
17 " 19 20 21 22 2J 2. 2' 26 27 2' 29]0 )I J2 333' H 36 J7 38 39 .0 ••• 2.3 ••• 5 ~ .7 " '9 SO SI S2 60 61 62 63 64 6S 66 67 6169 70 71 72 73 74 

0" icz .~~ Ip"ll III. I i I : IQE~Ib,id11 I I ! i i I I , , I ! : 

o 2 ~ 'l~lI« :J i, l-t j I -
! ! I II -+ Ji IN1T \(l I ; : 

IP~ IT!S,Q ! j I 

0:' • I i I ! i I , 1 ;1 I ! i 1 
i I ! j I 1 j 

0' 4 , I I ! I I 1 I 1 1 I , T I ! : 1 , 
I 

, 
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IBM INlHNAllONAL IVIINISS MACHINIS COIPOIAfiON 

REPORT PROGRAM GENERATOR INPUT SPECIFICATIONS 
IBM System/36O 

.,_ JIlIfPL E 2; CIlItD tiitOtlP ,slleD 
',.e_or ____________ _ 

Record identification Codes Field 
, 2 3 location 

§ i f Field Narne 

~. • Filename :::. 

if 11M 

Ii lIe 1 Position J Position 1 ...... From To 1 
~ 

I f g.e lo g~ ii 1 J If I IS 15 IS 
3 4 5 , 7 • , ID " 12 13 14 1516 " .. It 20 ,. 22 22 U 2526 27 21 "30 31 un 54 » M 37 » ~_ 40 410 3"454647 41495051 U5354SS565751 "60 .. '2 

o '._ 'iI.NP.tJ.r. ItA ii 1.1 '5 I L I 1 
o 2,_ 1 , I I J , ~1i.Y.O~C 
o 3~ I , ...I. 1 I 13 l.S ~~.v,s,T. 
o 4;' 1 I I .l.S ,'1,'- 2lr.~' lI,rt1 
o ';d 1 I '1.3 .'1,' 1-t~.Ll~'I" l"'-.1 I 

Figure 28. Source Statements, Part 3 of 5 

IBM 'NIUNAflONAL 'U'INU' MACHINU COIPOIAflON 

REPORT PROGRAM GENERATOR CALCULATION SPECIFICATIONS 
IBM System 360 

. ) 

'",''v' ,.., ..... t .... ~ 
~~ Indicalo" 1"""lng 

J ! 
Indica ..... 

"I 

i .1 
Z.'D 

..... -... o. 

J j II,.,." 
Lu •• Factor 1 Operallon Factor 2 1_1 •• \eIcI 'ieIoI 11 "I ...... c-,.,. 

I ! ,. .... 
II l IitIo ,'<J ..... I I I • >. I-

j 

I 

... 124-»10·1 

...... "'U.I.A. 

7S 7, 77 7, " 10 

1_"=~Hoft I ~11kk)11 
Field 

Indicator. 

S,erllng 
1M. Sign ..... MIrout Dr Position ...... 

6364 " .. ,7 41 "70 171 n 7374 

....... 
••• t.flc ...... 

I I I 

.... '" II' us' I 
"." .. tft U , a 

"~'I I, ••.•• ,' 

I ~IAICloll 

Cornment. 

. , . .. , 10 II Illl11 Ii '6 17 •• ,,:to l' 11 111.11 ,.17 71 ,. 30 3' n n U U M J, 51 39 40 41 ., 41 "., 46.7 .. 49 50 " USJ """ 56 " 51" ..... , " 64 ., ... ' .... ,. ,. ,J.1J ,. 

o 1 III ( .. 1J I.VI..RIf.T c,o.nr 1.".;.~ ... '.1. a.Z . 1. •• 

o~fc ~..z 11 I "'III1.r 'It.1I I- r. I~., 11 'c.tJlfll. ,g z'N I . I J 01._ ( ftI,Z.2 11 I,V' "".r 1,/1.II.L r. ~ .• 1..', icDnn. N 1 , 
~.·_ .. f ( 1.1. 'D"J'I. "'.:loP. IS,IIII, J . ~.(lJt • II'" .. . • I. . . 
0'1' ( L.i ~JII)f. ~,,~. iF.l JI.rlJ,T. . IfrJl.rlJ.T .J,Z z. 1 . . , , 

Figure 28. Source Statements, Part 4 of 5 
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IBM INTONATIONAL IUSINESS MACHINes COII'OIA"ON ....... 1124-3312·1 ""'*' ... U. L .. REPORT PROGRAM GENERATOR OUTPUT-FORMAT SPECIFICA nONS 
IBM System/360 

Dete ____ _ 

,' ... '" ..$8M pLE 2) eRR" (i'R()"" SliGO 7516 7'1 71 1f 10 

,' .... "'-, ------------ I.'::i:~ko. I IMM I 

SpDoo Sllip 
Output 

Indicator. S hcI 

Ii "'"""'" 
g 

S'erUng 
~J 1 1 

Field 
... 000ItM J LIM ! Filename Mome Constant or Edit Word Sion 

!>j j! j 
a-d

J 
Po.lt/on 

J ! ~ I I I Al 
3 • 5 6 7 • 9 10 " 12 13 I. IS I, 17 " 1920 2122 232.25 26272. 29 30 31 3233 34 35 36 37 3139 00 .1 '2'3 ~~~Oq~~~»»~"36~~"~~~~~~~UdH~ 7172737' 

o '.~ 01'1.1 NT. H ~1.~1 P.!- N.L.1 . · . 
o 2j 0 olR .L1. · · . · . . 1 •• J . . · ° 3,4 o • . · . · 72 I C.f) If" IS.s.IO.H.' 
° ~.4 0 I · • .S.9 ! 'P.E..1l.' ' . 
o 5.~ 0 . .-.1 .~ .51 ' .II.H.D tJNT' •• · ° '.4 o • · · · , • '1:1 ' rtJ.'1or(.-i.~1 · · . 
o 7j 0 · • .!.Y , 'U.S.T' . · . · . 
O. I •• 0 · · · ,.Z8 ''sl'.L.E.5 11/1,., , · .. · ° '.4 0 III 12 11 .. · · . . · · . , OJ 0 COI11". 7.2 I 

, 4 .~ .. .' .. ....... · · . 
, "0 1N.2.Z · , .~ · S.9 '.1.',% ' · · .......... · . · . 
, 2' 0 · · .2.2 · . · .59 ' 1.z.%' · , 3.' 0 lr. v (.:II,t1.T · .63 

, ,. ., ... . ' ..... , . · · , ~ (,60 II,Hv'IJ:I' • .'1 .. 1 • I · ... .. , ,:j 0 ~ lJoS.T. I! 3.'1 . 
16'0 · · L1 . $ R L e,s11 • .2..6 · · · · -1,7'0 11 2'1 · L1 . I I. · · .... 
18.'0 · 56 '.TOr.IIL' · · . 
~,., 0 SIJ.H ~ • 7.2- , .a . , 

I A, · .... 
z.;', 0 IT I'.~ · .L:1f. · . · . I I . ..... I. · 1 

l-t.~ 0 
1 5' ',F INA.L. Tii.TA.I..' · · I 

l,Z.' 0 FZHTP.1 7,2- , . .. ~ .... ' . . . 
Figure 28. Source Statements# Part 5 of 5 
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~ 11M s,....tIIII A..w. c.-... ... ...-
......... u.~ .... 

NOOIAM SAMPLE 2.. C ,..9.1) GROu ~ R 91 IOI.NCHINO I GlMHIC I I I 'AQI \ Of '1 
,.oou.MMlfI DATI I ONmUCTIONS I'-:H I I I I CAlD lucr.o ...-. 

SYAlIMlN1 ..... tn_I~~ - _ ... 
0.0-

00 
C- -I . 10 .. 

" 
20 OS 20 :u OS 50 55 00 OS 71 n 00 

S~ QlllS 0 I. <31&4 I~ tlg~, I'! I~ 5 I~' 13 13 R9 12.0 Ie 1 
Sl~ 3 ~II+ 112 69 I' Ii 0 b 5 tl~l3 1~ R:S 12' I~ 1-
51 '*6 2~G11 I' Ii , 3 1503 13 R9 11 2. G 03 
51- I~ <35 3l+S '1 I~ I~ 58 13 5 0~ 113 ~ 9 12~ ~4 
S 1 [' '+ & 11 I~ I~ ~ 3 11504 13 R 9 120 05 
's I~ '2. '7 "K! 65 43 9<399 q99 4 2.5 R9 1210 0 
IS 1543 IIJ III I" 1"13 110 4 25 R9 121) 7 
5 l.~5 6~ 5 b b3 ~ ~ 5 It 25 R9 12 8 

15 127 "10 1 5 5~8 37 R9 12 D9 
5~ 121 ~~ ~1 S I~ .~ 00 5 ~8 &tiT R9 12 11e 
slG OiGIG 12 21f 2 r2 liS 8[4 R9 12 11 
5 ~ I~IQ 3 00 00 & 
51~ ~53 ~~ 9<J9 9 1 605 
ISI~ t 8 8 1l1 I, IQ 12. 69 II i, ~I" 
58 8188 2' 12 &9 I~ G G 
'5 f) 188 blO_ '+5 ~2 1\1 31eG 
56 81188 05 8910 47 o _ 3.~ ~~ 
II >A-

Figure 29. Data Cards 

OPERATING PROCEDURES 

The sample deck supplied ty IBM is designed 
for Model 20 systems with a storage capaci­
ty of 8192 bytes and the following I/O 
devices: 

• an IEM 2501 Card Reader, 

• an IBM 1442 Card Punch, 

• an IBM 1403 Prin ter , 

• an IBM 2415 Magnetic Tape Unit, any 
model (9-track dri ves with unit numbers 
80 and 81) • 

If the user's Model 20 system has a dif­
ferent I/O configuration or different tape 
unit numbers, the job control cards and/or 
the. REP cards supplied with the tape IPL 
must be changed accordingly. 

The following steps must be taken to 
compile the source program, execute it 
immediately after compilation, and obtain 
the object program in punched cards. 

1. Mount the system tape (containing the 
TPS Report Program Generator) on the 
tape drive assigned to SYSRES (see 
ASSGN card in group R90). Press the 
Load-Rewind key and the start key of 
the drive. 

2. Mount a work tape on the tape drive 
assigned to SYSOOO (see ASSGN card in 

.~2l5 

. 2.~ 

139 
9~ 
9iC3 
99 

15 R9 12. 12 
15 R~ 1121~ 13 
qq R<3 1121' 1 &j 

9~ R<) t2~ 15 
9'3 IR 9 1 2. ~ [16 
c;}~ R 9 t 2. Q 17 

RI9 1.121~ 18 

group R90). Press the Load-Eewind key 
and the start key of the drive. 

3. Remove the ASSGN cards for SYSRES and 
SYSRDR from card group R90 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 (2501 in the 
example) • 

4. Place card group E90 (jot control 
cards) into the hopper of SYSRDR (2501 
in the example). 

5. Place the card group identified ty the 
letters SACO in cols. 76-79 (RPG con­
trol card and sample source frogram) 
into the hopper of S~SIPT (2501 in the 
example) • 

6. Place card group R91 (data cards) into 
the hopper of the 2501. (If a 2501 is 
not available and the data cards are to 
be read on a different device, the file 
description specifications must te 
changed accordingly.) 

7. Place blank cards into the hopper of 
S YSCPT (144 2 in t he example) • 

8. Press the Start keys of the card I/O 
devices used. 

9. Install forms in the printer (1403 in 
the example) and press the Reset key 
and the start key of the device. 

84 System/360 Model 20 TPS Operating Procedures 



10. set the Register-Data/Address switches 
on the CPU console to an even main 
3torage 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 BPG listing, part of which is shown 
in Figure 30, is obtained on the printer. 
The object program deck is produced on the 
1442. 

HOD 20 TPS RPG VERSION 2 MOD-LEVEL 0 

Upon completion of the comrilation, a 
system halt occurs and the code 1D01 is 
dis}layed. To initiate the execution of 
the sample program, press the Start key on 
the CPU console. 

The output from the sample program is 
the Frinted report shown in Figure 31. 

The object deck obtained on SYSOPT may 
be used to execute the sample program under 
central of the card-resident system or 
include it in the program library of the 
system tape. 

12/31/67 

H P 

1 01010 FINPUT IP 
2 01020 FPRINT 0 

120 RPG CONTROL CARD 

READ01 
PRINTER 

SACO 

SACO 
SACO 

Figure 

3 02010 IINPUT 
4 02020 I 
5 02030 I 
6 02040 I 
7 02050 I 

8 03010 C 11 
9 03020 C 22 

10 03030 C N22 
11 03040 C 11 
12 03050 ell 

13 04010 OPRINT 
14 04020 0 
15 04030 0 
16 04040 0 
17 04050 0 
18 04060 0 
19 04070 0 
20 04080 0 
21 04090 0 
22 04100 0 
23 04110 0 
24 04120 0 
25 04130 0 
26 04140 0 
27 04150 0 
28 04160 0 
29 04170 0 
30 04180 0 
31 04190 0 
32 04200 0 
33 04210 0 
34 04220 0 

AA 11 1 C5 

I VCAHT COMP 
11 IVCAMT MUlT 
11 IVCAMT MUlT 

eOMM ADD 
SUM ADD 

H 301 OFNl.1 
OR II 

0 2 11 

N22 
22 

II 
T 21 II 

T 01 lR 

30. Samr-Ie of RPG Listing 

10000.00 
0.12 
0.10 
SUM 
FINTOT 

COMM 

IVCAMT 
INVOIC 
C.UST I 
SAlESM 

SUM 8 

FINTOT 

2 6 INVOIC 
13 190CUST 
35 4221VCAMT 
43 46 SALESHL1 

22 
COMM 92H 
COMM H 
SUM 102 
FINTOT 112 

72 'COMMISSION' 
59 'PERC' 
51 ' AMOUNT' 
42 'INVOICE' 
34 'CUST' 
28 'SALESMAN' 

72 ' , O. 
59 'lOC' 
59 '12C' 
53 , O. 
41 
34 
26 

56 'TOTAL' 
72 , o. 

56 'FINAL TOTAL' 
72 , • o. 

SACO 
SACO 
SA CO 
SACO 
SACO 

SACO 
SACO 
SACO 
SACO 
SACO 

SACO 
SACO 
SACO 
SACO 
SACO 
SACO 
SACO 
SACO 
SACO 
SACO 
SACO 
SACO 
SACO 
SACO 
SACO 
SACO 
SACO 
SACO 
SA CO 
SACO 
SACO 
SACO 
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SAL E SMAN CUST IN\lOICI: AHOUH PERC COMMISSION SAL E SMAN CUST I NVO IC E AMOUNT PERC COMMISS ION 

0313 9450 00015 4,730.50 10 473.05 0847 175 00127 .05 10 .01 

11269 00344 10,665.00 12 1,279.80 

20011 10046 30.75 10 3.08 Tf'TAl .01 

34567 10095 ':) 80.35 10 58.04 

SAL E SMAN CUST INVOICE A MOUNT PERC COMMISSION 

TOTAL 1.813.97 
1084 00000 20,202.02 12 2,424.24 

SALE SHAN CUST INVOICE A MOUNT PERC COMMISSION 
TOTAL 2,424.24 

0413 20011 10046 30.75 10 3.08 

SALESMAN CUST INVOICE A MO UNT PERC COMMISSION 

TOTAL 3.08 
2515 00003 .00 10 .00 

9999999 00053 10,665.00 12 1,279.80 
SAL E SMAN CUST INVOICE A MO UNT PERC COMMISSION 

0425 6543 00027 999,999.99 12 120,000.00 TOTAL 1,279.80 

7543 07543 .10 10 .01 

50663 03095 .05 10 .01 SAL ESMAN CUST I NVOlCE AMOUNT PERC COMMISSION 

9999 1269 00088 30.00 10 3.00 
TOTAL 120,000 .02 

2701269 88188 30,000.00 12 3,600.00 

34592 00188 300.00 10 30.00 
SALE SHAN CUST INVOICE AMOLNT PERC COMMISSION 

589047 08188 3,000.00 10 300.00 

0831 115 00121 .05 10 .01 

TOTAL 3,933.00 

TOTAt .01 FI NAL TOTAL 129,454.13 

Figure 31. output of Sample Program 2, Figure 31. Output of Sample Program 2, 
Part 1 of 2 Part 2 of 2 
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The third sample program is designed to 
demonstrate: 

• the use of the utili ty pro gr ams , 

• the use of the Sort/Merge program. 

with the samfle deck supplied by IBM, 
the following jobs can be performed: 

1. Initialize-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 TP~ • 

Card columns 77-79 contain consecutive 
card numbers, which begin with 001 for eac·h 
card group. 

Sample deck 3 consists of the following 
card groups: 

- . 10 
o,-.'M 

" 
I 20 ~ 10 " 1/1 I}' ' 171. IIJ' 111& 

II 1.1 .. l(f 121 . ' ~16 
II ~ 0' 
II ~,a 1.£" I r II " 
II D~ TE 
II VII v ~ 
III il' I'. J ' 7l 
'II ... l1li ,.. 1 1 • lull 
III ~I ~It: 

.. 

Columns 
11_1~_12 ~g§££iE1iQn 

X 9 0 Job control cards for Initialize­
Taf;e job 

X 9 

V 9 0 

V 9 

V 9 2 

W 9 0 

Program control card for 
Initialize-Tape Program 

Job control cards for Card-to­
Tape job 

Program control cards for Card­
to-Tape job 

Data cards 

Job control cards for Tape-to­
Printer job (unsorted records) 

W 9 Program control cards for Tape­
to-Printer job (unsorted records) 

S 9 0 

S 9 1 

W 9 2 

w 9 3 

Job control cards for Sort job 

Program control cards for Sort 
job 

Job control cards for Tape-to­
Printer job (sorted records) 

Program control cards for Tape­
to-Printer job (sorted records) 

Figures 32-37 show the card groups of 
Samfle Program 3. 

I I I I 
I I I J . JCAlO fucr.o NUMIU 

4'" >0 SS 60 65 71 n 

'~A~~ ITHIJ '~'D l~ 1~lf 11" Dl~lt l"" P'l~~R~ 
1 

Figure 32. Job Control and Program Control Statements for Initialize-Tape Job 
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......... ~ ~ II,~ •. \. 

' .. 001 ..... &8.t:1EI.E. J I ,ARJ:;(;ltoul'S V'".wd Vflt 'UP-,1CHING I GPAPHIC I I I I I·AGE t 0' t 
"OGIAMlIoIIIIt DAn 

It,l\1I!UCl'ON$ I 'urKH I I I I l~-"RO [UClIIO NUMlfR 

~U"I~(N' 
1*"ljficet;Qr\~ - O""'i .. 0..-.. c_ -. . 10 .. It 20 l' 10 " AI) .- '" " to 05 " " iii! l.G' IP~ I NIT Joil (0 I""IV C~ " Dis 1 

'II} ~'i '" ~.ll -r 0- In~ "E. ~~ 1415 RA~ Iv r9~· zj ~ 12 
ilil DA T( I. 1- 12 t. ,II ~ 

1'1 1- if I~ "0 ~E "" "11 • 
II I. S:VS O"T I.' 111 If ' ITZ f 17 A! A'~ I>R IVE IO~ o 1- IT~ /lIE ~9 " II :-~ ,y ~~ ;1. UA II, I ... 1""1, ~N AL flU IT ,. I.JT TA II' E I, ... , .... IL 

Ie 

/1 If if If. 'J It! IIJ 1 l~ ~eL. 1 (iI!n F £lIt OIJ Tifl "'II 1.4 .t,., , 
/1 1" l~1 ' I. IJ~ 1=._ Fir ll! 11 ~~Ir II ~ .. sl, ~, 

_t 
,,~ I~ 'IS -- z ' 

II .. r' lz. dj' ll' ltl5' ~" ~~ - I 

II ,.x lee 
;.. 

~ 

'I If ~ic:r 171 ~f: II. ~It~ IIWijI) 
1
01 I .... Io~ Itlil ~Ie IU ifl1 ~ Illil f 

IJII ~~~ I' I' ,.Z I~''''I LJ~ ,. 

Figure 33. Job Control and Program Control statements for Card-to-Tape Job 

~ .. oc;a...., SAMPLE 3, CARD GRDUP V92 J ..... CHING lI-OI_A'H_lC _+I--+---1f--f--I+-+I~_.....,,'AGE==Of=--_~ 
"O~~~_, _______________ ~oA_,, ________ ~I_INST_~_TlON_'~r ___ CH __ ~1~~ __ I~~~I~I~I~(jM_Ofu_CIl~o~ __ , __ ~ 

"".,flflc.tl .. • 

AIBIC;Elf 61H 1 ji~'i~I~OPUlIR~T V ~1)('TZ(2) 123456 1r'} A9ABIC AI) ElF r;~'j k Co I: u" "I/~!M; 1'(11I}1" ~IJ, &: ~ 1']1~9 VI~ ~-;;II!J 1 .. 

BIC~EIFIG~II'JkL~N P~N:~TUVwXIYZel~~4~h7~9AArinF~NlcrkLMAlnDn'~TIuvwxyl012~456r/89AV922~~1 

A CT AL It1F ~16 D ITA ... R AIR E ~s 1m. 111 E ~I R~1 
D " 'IV I I ~1 ,.,Ie:; IT E IL~ I~~ lA- Z ~A ID TH f': Dr 61 T~ 

a- I~ r~ LIS 1- 16,", IA ~ lAr N I1W tlo He: ~7 -7 1.01 • 

) Irll ,.It" LL lelk 'lIN G ~11<ID u"'IT I~ S ~H IJ: [C:;lA 1M1l: liVY v -
~~ ~lS I1H f. IPIR EV IE DIN k)~ I, OIF" FS EIT l"lf C~ l-L 1/1 I,.. 

ITH E Ltf 1FT ITM 1=11 ,;c;;iT [rH lAi~ AI,.. T,~ I~ ICf l1 H IE IfJ< -
rl Nil:; ""A IR£ Alo In ,111 olc::: liN Ie L. 1'712 

II 

I'" 

IJI~ IV191:i 21~ if) 

Figure 34. Data Cards 
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.......... 11.'-4-

1000GO ... .sAMPLE -l CARb G'OIJP~ lAIiI --5 N 9J~ PUNCHtNG c,aA'HtC I I r '.AOI 1 O. t 
INsnUCTIONS 

'UNCH I I 1 
I CARD fUCrlO NUM'" 

"OCIAMMII OAT( 

STATEMENT 
~iflt .. I""-

1 - . 10 
0,-.'" 0.0- C_ -. .. " 20 5 10 J5 ... .. 50 55 00 " " 7J 10 

1'1 PI J'~I ~IV 

1'1 tI. T .. 1- -~, t I. I. 1 .. -.. 

II I. 

VV A'~ Z· :1' ,r 
1/ • tt "'I ~fE I- I,,. 

-.. " - .• " 

f-. 1 .. !-gIV ,.6 

il $S' &f4j - " , I 11 ' 12 - F" ~9 ,t. , ~ 
,,, 

~~fl IV'IO IT p 

II tJ~ IJ IN LA I", 1 1"1 tl~ II=~~ I~ p'lJ r 
/1 Pl A~ I 

" I-
.:iJI ~1 It e 'I , . I 

, 
'Ill. 

I' U~ wt; i ~~ I. 
n 1101 

IJI ~~Ic : 

1/11 fl IT III 1711J ~II= ~I. ~I.I. 16 ~I) Iij • If II Ii.!! l.lJ II~ Io~ 11.1 ~ III !, I 
1/'1 it1;1H1D " I· I'" ~I'~ t "rt-

f- f· ,. J ~-
Fiyure 35. Job Control and Program Control statements for Tape-to-Printer Jot 

(Unsorted Records) 

,", .... ~ • II .... \" 

'P'OG"~ .£A~"'!. C~U &~DUn .s~_.NJ1 S.l PUNCHtNG GRAPHIC I I 1 , 10.01 1 01 I 
NOCtAhWI' 

INSflUCTION5 
'IX-I(" I / / / 

/C ... DlU".O ........ 
DAf( 

Sf"'(MlNT w.-iflc .. l .. ~ 

1 - • 10 
0,-.'" .. 0.0- c_ -. 

" 20 75 10 J5 ... .. 50 S5 os " 73 10 

III 
:J IJ III ~ IS 10 ~~ ~III lilt I' 5~ 2 "II 
II w-I .... w-i. I~ , Ill, Iz I t7~ I 1'1IIi~ III jI)~ llul! ~WJ~ 
II 1# II\' Is~ ~ IG~ ll'~ ~IL T 
II 1~1\.4 ~L. ~ , 1711 II' 171.2 g~ 71 ~~~ IIJ~ IJ I~I,; IFlelA fl& 
III Iclc ILI.& ~IA ~~ A Is: S!I I~ IA It. II ls9 ~, 

JI 1~1.o " (r1 a~ ~ 11.4 w, I'll 11' ,712 Q-
_ 16 I. 1 .. 1 ... 

II1II .-!oiI 
I ~~ 1.1.r M' ~I li" ,~ ,:,~ II., 1!II;Ie 

, 
I )11 11. ~ , 712 ~, A!a I" 

'II r D' ~Itl If! J II I A Iset. IlltllA IG~ 
I"': 

I II ... •• ' I. 
I,ll L~ .'1 iii., III f ~l ILl. iJ~ I'll I , ~ 

I 1,lt 
e--f--- . 

13 
I-

Idtl, I: r" I. ,11 ... al. Itol_ .I 
1_1- lAi ~It :.:. IJ' is: fJ 1J11 I'll Ic;lN : 

.u~ I~, , .~ .. Xl I-
I I: 1Z , , 1t -

~D S 12 

Figure 36. Job Control and Program Control statements for Sort Job 

Sample Programs 89 



IBM 
~AAI S~MPL'E 3~ CARD GRQUPS W92 AND W93 J ,U.CHING t G!tAPHf( I I J l'AGE OF 

NOGt ... _"· DAlE I INSTRUCTIONS I Pl.NCH I I I 
ICAlD IUCIIO Nl/WII 

STATfMENT 
..... 1fIc.t' .. -- 0 .... " .. 0,..- C-

173 ---1 . 10 " 16 20 " 20 '15 40 015 50 " 60 " 71 

/1 'J I1IE 7lA If'P~ AlP IE- TrJ -~ ~Il ~'" ER J'N I'2N IAn iIII 

II A~ ,,",1,..lal o.;,y F:I ,., I .. ~ '9 82 '1"11 12 - I 1'01 ,-iii: ~~ [Vl£ I=OR r~ PllJT I .. If 

II --~ lu~ f" AL ""Ie. I'IA. ~171f IN JJ IJI .., ... 
/1 IllX E~ If 2~ , 

-
II I u11f 17'" .. IF IFI .. ~~ ('6 Ql.14 ~) I.IB ..:{ 12 ~) ,,0'" 1"'''''1 1 
IV IE~ID I' 

"" l"4 .., IIJIUIL. 

Figure 37. Job Control and Program Control Statements for Tape-to-Printer Job (Sorted 
Records) 

OPERATING PROCEDURES 

The sample deck supplied by IBM is designed 
for Model 20 systems with: 

a) a storage caIlacity of 4096 bytes and the 
following I/O devices: 
an IBM 2560 !FCM, 
an IEM 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/O devices: 
an IEM 2560 MFCM, 
an IBM 1403 Printer, 
an IBM 2415 Magnetic Tape Unit, any 

model, (9-track drives with unit num­
bers starting at 80). 

The following is a description of the 
operating procedure for a configuration as 
described under (~ above. 

If the sample jobs are to be executed 
with a different I/O configuration, the 
ASSGN statements and the other job control 
statements of the s~mple programs must be 
chanyed 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 IB~_~y§!emL1&] 
Mo~el-lQL_!~Eg-R.~Qgram~!rrY-~Y2iemL-ContrQ! 
an~~_,gervice2£Q3.£am2, Form C24-9000.) 

1. Mount a tape on the drive assigned to 
SYSOOO (see ASSGN card in group X90) • 

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 
hOfper in the example): 

• the card IfL deck, 

• the ASSGN card for SYSRDR (see group 
X90), and 

• the Basic Monitor card deck. 

3. Place the following cards into the hop­
per of SYSRDR: 

• phases 00, 01 and 02 of the Job Con­
trol program deck, 

• card group X90 (job control state­
ments -- excluding the ASSGN card 
for S YS RES) , 

• phase 03 of the .Job Control program 
deck, 

• the Initialize-Tape Utility program 
deck, and 

• 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 009 C. 

7. Press the Load key on the CPU console. 

A standard volume label will be written 
on the tafe mounted on drive SYSnoo. The 
tape will be rewound so that the card-to­
tape job can be run next. The system halts 
and code OB20 is displayed. 
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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 previous run. 

2. Place the following cards into the hop­
per of the loading unit (2560 primary 
hopper in the example) : 

• the card IPL deck, 

• the ASSGN card for SYSRDR (see card 
group X90), an d 

• the Basic Monitor card deck. 

3. Place the following cards into the hop­
per of SYSRtR: 

• phases 00, 01 and 02 of the Job Con­
trol program deck, 

• card group V90 (jot control 
sta te men ts) , 

• phase 03 of the Job Control program 
deck, 

• phase 00 of the Card-to-Tape utility 
program deck, 

• card group V91 (program control 
statements), and 

• the remainder of the Card-to-Tape 
utili ty prog ram. 

4. Place card group V92 (data cardsL 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 009C. 

8. Press the Load key on the cpu console. 

9. After halt OC2F 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 
OB20 is displayed. 

1. The tape to be printed (mounted on the 
drive assigned to SYSIPT--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 loiding unit (2560 primary 
hopper in the example): 

• the card IPL deck, 

• the ASSGN card for SYSRtR (see card 
group X90), and 

• the Basic Monitor card deck. 

3. Place the following cards into the hop­
per of SYSRDR: 

• phases 00, 01 and 02 of the Job Con­
trol program deck, 

• card group W90 (job control 
s ta temen ts) , 

• phase 03 of the Job Control program 
deck, 

• phase 00 of the Tape-to-Printer Uti­
lity program deck, 

• card group W91 (program control 
s ta temen ts), an d 

• the remainder of the Tape-to-Printer 
Utility program deck. 

4. Press the Start key of the device. 

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

6. set the Address switches on the CPU 
console to 009C. 

7. Press 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 
OE20 is displayed. 

The following is a description of the 
operating procedure for Model 20 systems 
with a minimum storage capacity of 8192 
bytes and the following I/O devices: 

Sample Programs 91 



• an IBM 2560 MFCM 
• an IBM 1403 Printer 
• 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/O 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 
jots (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 SYSOOO 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 use~ 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 W90. (These cards are 
used in a card-resident system run.) 

5. Place card groups X90-V91 and W90-W91, 
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 W91. 

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. Fress the Start key of the card device 
used. 

9. Install forms in the printer, and press 
the Reset key and the start key of the 
device. 

10. Set the Register-Data/Address switches 
on 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 console 
to PROCESS. 

12. Press the Load key on the CEU console. 

A volume label is written on the tape 
mounted on SYSOOO. Then, the data is read 
from the cards and written onto the tape. 
In the third jot, the data is read from the 
tape and listed on the printer. 

If the ~odel 20 system has two tape 
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 OE40 is displayed. Perform the 
following steps: 

1. Mount an unlabeled output tape on the 
drive assigned to SYSOOO 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. Fress the start key on the CEU console. 
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. 
!hen, the sorted records are read from the 
tape and listed on the printer. Code 01DO 
is displayed, completing the sample-program 
run. 
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Sample program 4 for the IBM System/360 
Model 20, Input/Output Macro :;)efinitions 
for the IBM 1419 is designed to perform: 

• an assembly 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 
~x2!~IDLl~Q~Qdel~Q~_~b§~_£ng_I£~_g~Q= 
~~£ID~i~g s~stg~~In£~!LQgt£gi_~Qni£Q1 
~stem-1or_the-IBM-1~12-~ng_j121~£gngi= 
ic Chara£!er ~eade~, Form C33-6C01, sec­
tion grog~~mming_~~~ill£lg, 

• printing of the contents of certain 
document fields on a 1403 printer. 

DESCRIPTION OF THE SAMPLE DECK 

The sample program cards are identified by 
the letter Y in column 73. Card column 76 
contains a 2. The deck consists of: 

• two Job Control cards identified by 
punches 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 cdlumns 77 to 79 contain consecu­
tive numbers which begin with 001 for both 
card groups. 

OPERATING PROCECURES 

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/O 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 be punched, 
a card punching device is required. 

Ihe following steps should be followed 
to assemble the source program and obtain 
the executable object program in punched 
cards. 

1. Place the Tape IPL program deck into 
the hopper of the loading unit. 

2. 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. 

3. Mount the system tape (containing the 
TPS Assembler program and the macro 
library with Basic ~onitor and I/O 
Macro Definitions with the Macro 
Definitions for the IEM 1419 include~ 
on the tape drive assigned to SYSRES. 
Press the Load-Rewind key and the start 
key on the device. 

4. Place the Job Control cards (identified 
by punches Y90 in columns 73-75) with a 
II DATE card and ASSGN cards for 
SYSIPT, SYSCPT, SYSLST, SYSOOO, and 
SYS001 to be punched by the user and to 
be inserted after the // JCE card into 
the hopper of the card reader assigned 
to SYSRrIl. 

5. Place the card group identified by Y91 
in columns 73 to 75 (sample source pro­
gram) in the hopper of the unit 
assigned to SY~IPT. Press the Start 
key of this device. 

6. Place blank cards in the hopper of the 
unit assigned to SYSOPT and press the 
Start key of this device. 

7. Mount work tapes on the tape drives 
assigned to SYSOOO and SYS001. Press 
the Load-Rewind and Start keys of these 
drives. 

8. Install forms on the printer and press 
the Reset key and the Start key of the 
printer. 

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

1C. Set the Mode switch on the CfU console 
to PROCESS. 

11. Press the Load key on the CPU console. 

The object program contained in punched 
cards is obtained from the unit assigned to 
SYSOPT. 
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~~~C~!iQll_Qt_1hg_Q~jg£1_prQg£~_~nd~ 
~Q!~!£Ql_Qt_!.h'§_~.2f:g=g.§§.i.Q,g!!.L~Y'§.:t,g..!!! 

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 System. 

1. Place the card IPL deck in the hopper 
of.the loading unit. 

2. Assign a card reader to SYSRDR by 
punching the appropriate ASSGN card and 
inserting this card behind the IPL 
deck. 

3. Place the ca:rd Basic Moni tor deck into 
the hopper of the loading unit. 

4. Place into the hopper of SYSRDR: 

• phase s 00 ,r 0 1 an d 02 0 f the Job Con­
trol program deck 

• a // JOB card (to be prepared by the 
user) 

• a // DATE card (to be prepared by 
the user) 

• an ASSGN card for SYSLST (to be pre­
pared by the user) 

• phase 03 of the Job Control program 
deck 

• the sample program object deck. 

5. Press the Start key on the card reading 
device 

6J Press the Reset and start keys on the 
printer. 

7. Press the amount and transit routin9 
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 IBM 
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 
1]~_~~!emL]~]_~od.§1_20~i§~_anQ_lgEg 
l£g~..!!!..!!!l!!~~~.§!em§L_l!!E~!LQ~1E~!_~g!!= 
trol_~1§lem_tQ£_!.h.§_1£~_1~1~_~D.Q_l1~2 
MagDeti~_ChEf:.2ct,g~~,gad'§f§, Form C33-
6001, section Progr.2..!!!..!!!iDB_]~E..!!!£l,g. 

1C. Press the Reset, Restore, and Start 
keys of the IBM 1419. 

11. Set the Time-Sharing switch on the CPU 
to 'LIME SHARING. 

12. Set the Mode switch on the CEU to 
PROCESS. 

13. set the Register-Data/Address switch on 
the CPU 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 IEM 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 teen read, the 
amount totals are printed, a programmed 
halt cccurs, and the code OB20 is displayed 
on the CPU console. 

]£!,g: lhe sample program can te modified 
to run on a system that includes the 1259. 
(For details of the program modifications, 
see the SRL publication I~~_~§te..!!!L36] 
11.QQ..§1_lQL_Qi§~_.2!!g_Ig12.§-1:rolig1!l..!!!ing2Y§= 
l§..!!!§L_l!!EY!LQ~!E~!_~Q!!!£Q1-~yst,g..!!!_Kor !he 
1~~_1~12_.2!!g_1122_~.2~.§!i~_Chaf:gct,g£ 
~'§.2g'§f§, 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 illustrates the use of the 
Model 20 BSCA IOCS 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: 

• the "master" program, wllich transmits 
data read from cards, and 

• the "slave" Frogram, which punches the 
transmitted data into cards. 

DE~CRIPTION OF THE SAMPLE DECK 

The two parts of the sample ~fogram deck 
are identified as follows: 

IBM 

Columns 
1l_1!1_1!i 

z 9 0 
Z 9 1 

Master program 
Slave program 

Card column 76 contains a 2 (identifi­
cation for 'IPS). 

MACHINE REQUIREMENTS 

!.§§~mblY 
The sample FIograms with the BSCA IOCS rou­
tines have been designed for assembly on 
Model 20 systems with a main-storage capa­
city of 16,384 bytes and the following I/O 
configuration: 

• An IEM 2501 Card Reader 

• An IEM 2520 Card Punch 

• An IBM 2415 Magnetic Tape Unit with 
three tape drives 

• An IEM 1403 or 2203 Printer. 

If the user's fodel 20 has a different 
main-storage capacity or IIC configuration, 
the job-control cards (statements 1 to 9 in 
Figure 38) must be changed accordingly. 

K21-65OP-3 U MaSO 
"intecfinU.5.A. 

~' .. '_Oo:-·.~----= .. ,.s.:::.iA..:..:H.:..!.!...:p.-=~:..::e~~~.~c.:..:..~.::..:::!!~t:i~Il=O:..::u.~.,.-"'Zo.JlWJ~--r1 .-.,1-------1 ;~;:~;;:,~io"s L GRAPHIC 1 I I I I I I,'''' Of .. _ 

~. _~_~ __________________________ ~.-____ ~~~~---~[-'~-,c-H--~I-IL-~I-~1 __ L-l_IL-~~r_ .. ·_IU_C!~ro-Nu-MM-.--------
Ope.o!ion O""Of'Id 

STAHMfr~T .. -,.....,;.;( .... _­-. I 10 I' 16 I ,S 11 73 II·~ 

I . l5r~~7 
f* 
~SCA ~/F8T 

If' 

iNAT! I 1>TFSI2 
! I 

1t. 
PJlNr : )rF'5~ 

I : )r~EN 

.Figure 38. Job Control and DTF statements supplied for Assembly of the (Master) Sample 
Program 
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IBM X28-65O'1-3 U MOSO 
I'ri",.d in U.S ..... 

~. SAH?~£ s: .7M CCIW"Al'OL CAR.:J/>$ A:ltt1 E.I&:£e.ur,ON 'UNCHING I GII:.lPHIC I I I I r PAGf Of 

I OAT( 

INSHlucr,ONS I PUNCH I I I I I I CARD HEClI-O NUMUJI 
* "OOUf .. 1 

SJAIlMfNJ 
ldenlification-- 0,....; .. 0,......., 

( __ 1M, 
• .,.roce 

1 . 10 " oo JO " 10 " 4D " '" " 60 .. " " 
,. 

V/ ~ I 
1 

1 i ' I : 

// ITOB SAftfP I ! [ ; I 1 I 

// i7JAre- {'81154 I 
! ! : I I I : I ! I 

// 'ON;G t6 I 
--

-ti= // ~S~ Sy.sZJ ~ 1 Required only for .xecutlon WIder the tape-r_I.,.t I~'- with the -leet -'_ 

---i--,----
~-~ I 

V/ !lOAJ)cS If f."... In card-Itwage'-' on tape on the .Iv. _I", to SIS.T 
- - --~--

tkliC I 

; 1- ' ,I' J' .I ' J I 
------

RequIred only for ._;"10,. under !he carcf-r_II~"t I~_, " for _uHon "rr 1 I 
I€XEC VI under !he tape-r_I"'t I~'- when the ablect "C9- II contol ..... ",!he , 

' ! 

1-[ 
lj 

l~-~ library ~tlon of the ~~'- tape I 
-----~ --

-4] I 

I I r--+--~f-
1 I I I --1---- 1--

.Figure 39. Job Control Cards Required for Execution of the Sample frogram 

~~,g~~Y1iQ'!! (a) the tape IPL deck up to and includ-

The sample programs have been designed for 
execution on systems with the following I/O 
devices: 

~ For the master Frogram: 

• An IEM 2501 Card Reader 

• An IEM 1403 or 2203 Printer 

• The Binary Synchronous Communica­
tions Adapter (Feature No. 2074) 

b) For the slave program: 

• An IBM 2520 Card Punch 

• An IEM 1403 or 2203 Printer 

• The Einary Synchronous Communica­
tions Adapter (Feature No. 2074). 

If the user's I/O configuration differs 
from that shown above, the DTFSR cards in 
the source sample program (s) (see Figure 
38) must be changed. 

It is assumed that 16,384 bytes of main 
storage are available for execution; if the 
user's Model 20 has a different storage 
capacity, the a~propriate job-control card 
(statement 4 in Figure 39) must be changed. 

OPERATING PROCEDURES 

!22~1!!121Y 
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. Place into the hopper of the loading 
unit: 

ing the END card, 

(b) an ASSGN card for SYS1HS (prepared 
by the user) 

ec) an ASSGN card for SYSRDR (prepared 
by the user) if SYSBtB is not the 
IBM 2501 Card Reader 

(d) the end-of-file card (/* in columns 
and 2). 

2. ~ount the system tape on the drive 
assigned to SYSRES and press the Load­
Rewind key and the Start key of the 
drive. 

3. ~ount work tapes on the drives assigned 
to 5YSOOO and SYS001. Press the Load­
Rewind keys and the start keys of these 
drives. 

4. If the object program is to be put onto 
tape in card-image format for sutse­
quent execution under control of the 
!E2~-resident system, perform the addi­
tional steps (a) and (1:;) l::elcw. Other­
wise, (if output in cards is required) 
continue with steF 5. 

a) Change the ASSGN SYSCf'I card 
(statement 7 of Figure 38). 

b) Mount an output tape on the drive 
assigned to SYSCfT and press the 
Load-Rewind key and the Start key 
of the drive. 

5. Place the job-control cards (statements 
1 to 9 in Figure 38) into the hopper of 
the card reader assigned to SYSRDR. 
fress the start key of this device. 

6. Place the sample source program into 
the hOfper of the device assigned to 
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SYSIPT. Press the start key of this 
dev ice. 

7. Prepare and start the printer. 

8. set the Register-Data/Address switches 
on the CPU console to 009C. 

9. set the Mode switch on the CPU console 

~xe~Q1iQn_~nd~~_~Qn!rol_Q1_!h~ 
!~~=]~Eiggnt_~~§!gID 

Execution under control of the tape­
resident system can be carried out if the 
object program is either: 

• stored on tape in card-image format, 

to PROCESS. or 

10. Press the Load key on the CPU console. 

The object program~ either contained in 
punched cards or (if step 4 has ceen car­
ried out) on tape in card-image format, is 
obtained from the unit assigned to SYSOPT. 

Execution under Control of the 
~i£~=~§§I~§n!-sY§i§ill----------

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 system: 

1. Place the card IPL deck into the hopper 
of the loading 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 SYSBDB: 

(a) Phases DO, 01 and 02 of the job­
control program deck. 

(b) The job-control cards shown in 
Figure 39. (These cards must be 
prepared by the user). 

(c) Phase 03 of the job-control program 
deck. 

(d) The sample progr am 0 bj ect deck 
(excluding, for the master program, 
the data cards and the end-of-file 
card) • 

4. For 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 prin ter. 

7. Press the Load key on the CPU console. 

• centained in the program library of the 
system tape. 

The precedure for obtaining the source 
program on tape in card-image format as 
output from the assembler program is 
described under step 4 of the instructions 
fer assembly of the sample program. 

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 ce added to the program library 
section of the system tape by means of the 
C~AINl program. The procedure for doing 
this is described in the section ]Eda!ing 
1he_g~Q~~~1i~~ar~_Se~!i£n_Q1_!hE-~~§!~ID 
1ll~· 

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 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 SYSBLR is not the 
IBM 2501 Card Reader. 

(d) the end-of-file card (/* in columns 
1 and 2). 

2. ~ount the system tape on the drive 
assigned to SYSRES; press the Load­
Bewind key and the start key of this 
drive. 

3. If the object program is stored on tape 
in card-image format, mount this tape 
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 SYSBDB the job-control 
cards shown in Figure 39. These cards 
must be prepared by the user. 

5. Fer the master program only: Place 
into the hopper of the device specified 
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in the DTFSR statement ~tatement num­
ber 20 in Figure 36) the data cards and 
the end-af-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 program. 
If the master program is loaded before the 
slave, the slave must 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 been 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 
th'an zero. 

3. Set the ~ode switch to STCB ALTER. 

4. Press the Start key on the CEU console 
to set the SAK byte to the value indi­
cated by the tata switch. 

5. Set the Mode switch to PROCESS. 

6. Press the Start ~ey on the CEU console. 
This will cause a halt, with E-S-T-R 
disflay OF20 on the cOI.sole 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 OF30 display, he should com­
municate with the operator at the slave 
terminal, or wait a prearranged time and 
then press START on his console to resume 
operation. 

HALTS AND ERROR 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 sample programs. These 
halts, together with the restart procedures 
are shown in Figure 40. 
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r- -r----·---------------------T----------------------, 
I Master Slave Halt code I Restart Procedure I Remarks I 
I I ES'IR I I I 
I -+- f -1---------------------1 
I X X I 0 0 4 0 I Press START on the CPU I I 
I I I to continue the job. I I 
1 I -. ~-------------------~ 
I X I X 10050 I I I 
~-----+------+-------___1 I I 
I X I 10051 I I I 
I 1 f -. I I 
1 X I X 100521 I I 
1------+------+----------1 ..-----------------1 
1 X I X 10054 1 1 J 
..- 1 --1-----___1 1 1 
I I X 100641 1 I 
}--------+------+---------1 I 1 
I 1 X 10066 J I I 
~ I J f + -f 
I X J X I 0 5 4 I Press START on the CPU I I 
I J lito discontinue the job. I I 
1 I I f-----·---------------------+ I 
1 X I X I 0 5 4 3 I No rEstart proceduLe. I I 
1-------+-----+-----------1-- --1------------------------1 
I X I 1 0 5 5 3 I No restart procedure. 1 I 
~ 1 t- f-----·-----------------------+ f 
I I X I 0 5 6 3 I No restart proceduLe. I I 
~----+-------+- I I --I 
I X I X I 0 F 1 0 I No restart procedure. I Normal program End I 
I-- I ---+-----1--------------------------+ -f 
I I X I 0 F 2 0 I Press START on the CPU I Slave operator has I 
I I I I to continue the job. I interrupted the jot. I 
1 1 1 f-----------------------------1 I 
I X I I 0 F 3 0 I Communicate with oFeIatoL I J 

I I I I of slave station or press I J 

I I I I START on the CPU after a I J 

1 I 1 J prearranged time to resume I I 
1 I J I operation. I J L ______ ~ ______ i_ _______ i______ ~ ________________________ ~ 

.Figure 40. Programmed-Halt Displays and Restart Procedures Associated with Sample Pro­
gram 5 for the Binary Synchronous Communications Adapter 
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Sample program 6 illust~ates the use of the 
Model 20 BSCA laCS in a switched configura­
tion using the ITE feature. The sample 
program is split into two separate, self­
contained parts: 

• the "master" program, which transmits 
data read from cards, and 

• 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: 

z 
z 

9 
9 

2 
3 

Master program 
Slave r-rogram 

Column 76 contains a 2 (identification 
for 'rES). 

!V 
VI 
VI 
II 
II 
II 
/1 
II 
1/ 

~ACHINE BECUIBE~ENTS 

The sample program with the BSCA laCS rou­
tines have been designed for assembly on 
Model 20 systems with a main-storage capa­
citj of 16,384 bytes and the following I/O 
configuration: 

• An IEM 2501 Card Reader 

• An IEM 2520 Card Punch 

• An IE~ 2415 ~agnetic TaFe Unit with 
three tape drives 

• An IEM 1403 or 2203 Frinter 

If the use~ls Model 20 has a different 
main-storage cafacity or I/C configuration, 
the job-control cards (statements 1 to 9 in 
Figure 41) must be changed accordingly. 

I 'AGI Of 

X28-~-3 U MO!iO 
"'jnt~i"U.5.A. 

1("411D (UCTro NUMIU 

I I C,{)NT=Pllr/rt~ I 1· X~922()2t 

.Figure 41. Job Control and DTF statements supplied for Assembly of the (faster) Sample 
Program (Part 1 of 2) 
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I I 
I I 

35 .. .. 50 55 

I I ; I , 1 

! 1 
! I I 

1 i ; 
I ! 

11 
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I 

I I 
I I 
c_ .. 
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+ L~ J 
-+-~~ 

I 
I 

f-- - -

'''Cit: OF 

_3U_ 
"' ..... iftU.S.A. 

1l..Al:D UfcrRO~. 

.Figure 41. Job Control and DTF statements supplied for Assembly of the (~aster) Sample 
Prog ram (Part 2 0 f 2) 

IBM .IM S)'MiIM 360 A.nIIIIer c..1JII r_ X28-6S09-J U M050 
"'intH°,.U S A '. , 

PROG<AMSAHpLE 6 .:Tt1S CoN1'"ROt. C"'1/2bS rcR E)(E'C urlON PU~lCHING 1 0Ae",C I I I I I I I""· ~ I DATE 
tNSTRUCT'OtJS I PUf~C.t I I I 1 1 I 1("'1':0 UICTI'O NUM!E~ -_ -~-~'- * 

PIIOGIl:AMMfI! 

STA1[M(llT ..... ';t;t .. i .. _ 

'",,- Operot,orI Ope1ond 

'" " 
C_ntl -. . I • " I. 10 " 1. 3' 

,. 
" 60 ., 71 73 eo 

II iL()(; -----.. -- -~ rfi-~ ~t·~- r--t-'~ 
// 'VOl!> SAHP J-+t , , II 
II rz,ATe 61(J5~ 

t- ~--r- --
, I I 1 I 1 ' 

-'--- -----~---! -- • +--+- • --;- • +~-r-' ---t--~-'- -'-
// r:ONFt; 16 1 Required only for e~utlon under the tape-r.I_t lyateM with the obleet ,11"-- 1--.. - -----t--~ • - -

J +t, . // €XEC t..OA])E Ii progr_ In carr ... f_t on tape on Ihe .Iv. aulgned 10 SYSIPT 
--~-i~t --+~--- -r I ----------t- I I ------t---- .. -

/EXEC 
Required only fOl' ellKution under the card-r.I_t lyateM. ar for execution _ r--.----. -- f1-i ,--- f-+-- . --,-

i I VI under the tape"1'MI_t lyI ..... when the object progr_ .. contained In the 

1-1 t ~- -progr_ library sec:t1.on of the lyI ..... tope --r 1 I I I 1 I I I 

.Figure 42. Job Control Cards Required for Execution of the Sample Program 

]~~~~11Qn Transparency Text ~ode (Feature No. 
4100) • 

The sample programs have been designed for 
execution on systems with the fcllowing I/O 
devices: 

a) For the master program: 

• The Binary Synchronous Communic.ations 
Adapter (Feature No. 2074) equipped 
with Automatic Calling (Autodial) (Fea­
ture No. 1315), Intermediate Block 
Checking (Feature No. 4700), and Full 

• An IBM 2501 Card Reader 

• An IBM 1403 or 2203 Printer 

b) For the slave program: 

• The Binary Synchronous Communications 
Adapter (Feature No. 2074) equipped 
with Intermediate Elock Checking (Fea­
ture No. 4700) and Full Transparency 
Text ~od€ (Feature No. 4100). 
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• An IBM 2520 Card Punch 

• An IBM 1403 or 2203 Printer 

If the user's I/O 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-control card 
(statement 4 in Figure 42) must be changed. 

OPERATING PROCEDURES 

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 thg_1!!i!st~LNQ.g£i!!!L.Q1!lY: Remove 
card Z922339 from the master source 
deck and replace it with a card con­
taining the length of the slave station 
telephone number. Remove card Z922340 
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 (pre}ared 

by the user) 
c) an ASSGN card for SYSBDR (prelared 

by the user) if SYSRDR is not the 
IBM 2501 Card Reader 

d) the end-of-file card (/* in columns 
1 and 2) • 

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 SYSOOO 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
guent execution under control of the 
~~-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. Place the job-control cards (statements 
1 ,to 9 in Figure 41) into the hopper: of 
the card reader assigned to SYSRDR. 
Press the Start key of this device. 

7. Place the sample source program into 
the hopper of the device assigned to 
SYSIPT. Press the Start key of this 
device. 

8. Prepare and start the printer. 

9. Set the Register-Lata/Address switches 
on the CPU console to D09C. 

1C. Set the ~ode switch on the CPU console 
to PROCESS. 

11. Press the Load key on the CPU console. 

The object program, either contained in 
punched cards or (if step 5 has been car­
ried out) on tape in card-image format, is 
obtained from the unit assigned to SYSOPT. 

Execution under Control of the Card-
Re§rg~ni=~1§1g~---------------------

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 system: 

1. Place the card IPL deck into the hopper 
of the loading unit. 

2. Punch an ASSGN card for SYSBLR and 
place it behind the card IPL deck. 

3. Place the following into the hopper of 
the card reader assigned to SYSRDR: 

Ca) Phases 00 and 01 of the job-control 
program deck. 

(b) The job control cards shown in 
Figure 41. (These cards must be 
~repared by the user). 

(c) Phase 02 of the Job Control program 
deck. 

Cd) -The sample program object deck 
(including, for the master program, 
the data cards and the end-of-file 
card) • 

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 }lrinter. 
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6. Press the Load key on the CPU console. 

Execution under Control of the Tape­
]~2idenl_~Y§lem. 

Execution under control of the tape­
resident system can be carried out if the 
object program is either: 

• stored on tape in card-image format, or 

• contained in the program library of the 
system tape. 

The ~rocedure 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 
assembly of the sample program. 

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 
C~AINT program. The procedure for doing 
this is described in the section QEdating 
lhe grog£gm_1i~£g£y_~ec1iQn-2!_!n~~yste~ 
I~£~· 

The following steps must be taken to 
execute the object program: 

1. Place into the hopper of the loading 
unit: 
(~ the ta~e IPt deck uf to and includ­

ing the END card. 
(b) an ASSGN card for SYSRES (prepared 

by the u.5er). 
(~ 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 
dri ve. 

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 I-rinter. 

6. Press the Load key on the CPU console. 

The slave program should, if possible, be 
loaded just before the master program. 

After all the data cards have been read and 
transmitted, a programmed halt occurs. 

HALTS AND ERROR 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-- ~ --.- , 
I I Halt code 1 1 
1 Master Slave 1 ESTR Restart Procedure I Cause I 
r--- +1----- + I 
I X X 1 0011 Press START to discontinue 1 End of program 1 
1 1 lithe jo b I 1 
J-----+----+_----t--.----- 1 ~ 
J X I I 0025 I Press START to discontinue 1 Improper ID-ACK received 1 
1 1 lithe job via HPR0011 1 for WRITE CONNECT 1 
J-----+_ +1-----+-1 ------- -+- I 
I X 1 X I 0040 1 Press START to discontinue 1 ABORT RCVD I 
I I I I the job via HPR0011 I (error-free) I 
}-- I I J + I 
1 X I X I 0041 I Press START to discontinue 1 ABORT SENT/RCVD and I 
I I lIthe job via HPR0011 I macro in error (second- 1 
I 1 1 1 1 level abort) 1 
I- 1 +-- 1 1 --J 
I X I X 1 0043 1 Press START to discontinue 1 Abort during ending macro 1 
1 1 lithe job via HPR0011 I 1 
r--- +_-----+_-----+ 1 --1 
I XII OOAB 1 Press START to discontinue I Unexpected outcome during 1 
1 1 lithe job via HPR0011 1 execution of Master Program*1 
I-----+_ -I I -t- ----t 
I I X I OOFF 1 Press START to discontinue I Unexpected outcome during I 
I I lithe job via HPR0011 1 execution of Slave Program**1 
.. ______ --i--___ ~_~------L---------------------.--------~I------------ ---1 
J 
I 
J 
1 
1 

J 
1 
L 

* One of the following error messages will be printed: 

"BSCA ERROR - NCODE xx, LOG" 

"BSCA ERROR - SENSE xx" 

"BSCA ERROR - NCODE xx UNEXP" 

"BSCA ERROR - NCODE xx ITB 7" 

(gives normal code setting and logical error byte 
setting) 

(gives sense byte setting) 

(gives normal code setting) 

(gives normal code setting after seven re­
transmission tries) 

** One of the following error messages will be printed: 

"BSCA ERROR - COMPL xx LOG xx" (gives completion code and logical error byte 
set ti ng) 

"ESCA ERROR _. SENSE xx" (gives sense byte setting) 

"BSCA ERROR - COMPL xx" 

"BSCA ERROR - COMPL xx ITB 7" 

"BSCA ERROR - RECORD COUNT" 

(gives completion code) 

(gives completion code setting after seven requests 
for receiving an error-free block have faile~ 

(expected record count not equal to received 
record count) 

.Figure 43. Programmed-Halt Displays and Restart Procedures Associated with 
Sample Program 6 for the Binary synchronous Communications Adapter 
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Whenever a programmed halt occurs, the U-L 
fields on the CPU con"sole contain t he code 
99. 

In most cases, Frocessing 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. l1icrQ_PrQ.9.£.~I!L!&~Q 

g.f:oc§.d ure~.) 

The section PrQ9".rammed-H~J:.LQi§£.1ay§ 
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 IBM-supplied programs. 

Wherever possible, a brief restart pro­
cedure is given in the list of halt codes 
for ~uick reference. Where this has not 
been possible due to the length of the pro­
cedure, or where additional i-nforma'tion is 
re~uired to clarify the brief restart pro­
cedure in the list, a reference number is 
given in the rightmost column of the list. 
This number corresfonds to a number in the 
section gg§:.t~!:1_g.f:Qce~'yre§, where the 
appropriate information can be found. 

In the section Besta!:!_g£Qceg'y!:~~ and in 
the list of g!:ogrammed-H~J:.l~i2El~Y2, 
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. 

r-----------------,-----------------------, 
1 Display J Device I 
1 E S T R I I 
~ -+-----------------J 
I 0 1 x x J 2501 I 
1 0 2 x x I 2560, 2520 I 
I 0 3 x x I 1442 1 
I 0 4 x x I 1403, 2203 1 
I 0 5 x x 1 ESCA J 
1 0 6 x x I 1419, 1259 I 
I 0 7 x x I 2415 J L ________________ -L ______________________ -J 

Figure 44. Device-Dependent Halts 

j 

lDisplay 
I E-S-T-R 
1---
10 5 x x 
10 A 0 X 
lOB 0 x 
JOB 1 x 
o B 2 x 
o B 3 x 
o B 4 x 
o B 5 x 
o B F x 
a C x x 
o D x x 
a E x x 
1 A x x 
1 BOx 
1 B 1 X 
1 B 2 x 
1 B 3 x 
1 B 4 x 
1 B 5 x 
1 B 6 x 
1 B 7 x 
1 B 8 x 
1 B A x 
1 B D x 

11 ~ E x 
11 C x x 
11 D x x 

i 

IProgram 
1 
1 

BSCA laCS 
All pr9grams 
IPL 
IPL 
Basic Monitor 
Basic Monitor 
Job Control 

1 
I --. 
I 
I 

Error Statistics 
Distribution-Package Retrieval 
Utility 
RPG Object 
I/O macros and RPG I/O Routines 
Assembler 
Load System Tape 

ILoad System Tape 
ILinkage Editor 
ILinkage Editor 
ICore-Image Maintenance 
ICore-Image Maintenance 
IMacro Maintenance 
IMacro Maintenance 
IDirectory Service 
I Copy System Tape 
ICore-Image Service/~acro 
I Core-Image Service/Macro 
ISort/Merge 
IRPG Compiler 

I 
1 
I 
I 
I 
1 
I 

Service) 
Servicel 

I 
I 

L _____ ---L..-

.Figure 45. 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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r--------r- I , 

IPositionl Symbolic Address I Displacement*1 
J-----+--

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
1; 6 
17 
18 
19 
20 
21 
22 

SYSRES 
SYSRDR 
5Y5IPT 
SYSOPT 
5YSL5T 
SYSLOG 
SYSOOO 
SYSOO 1 
SY5002 
SYS003 
5YS004 
SY5005 
5YS006 
5Y5007 
5YS008 
SY5009 
5YS010 
SYS011 
5YS012 
SYS013 
SYS014 
SYS015 

--+ -J 
I 00 
I 02 
I 04 
I 06 
I 08 
1 OA 

OC 
OE 
10 
12 
14 
16 
18 
1A 
1C 
1E 
20 
22 
24 
26 
28 
2A _______ L---_____________ L 

* 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 
more details, see the section Using th~_lR~ 
R~£Q£!_R£Qgram_2gnerato£.) 

In addition to programmed halts, the fol­
lowing non-programmed halts (machine stops) 
may occur durin9 the execution of IBM­
supplied or user-written programs: 

1. A CPU process check -- indicated bi 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 IBM custome~ engineer is 
normally required. For information about 
correcting a specification error refer to 
the 5RL publication I~~_~Y§!~~L36g_~QQgl 
1L-KYnctional Chara.fte~istic§, Form A26-
5847. A specification error can only be 
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 ~endix B. Micro Prog£am LQ~g 
g£Q.fedu];~.§) • 
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In addition to the halts described in the 
section gf:ogr.smm~g=Halt_~isP!i!.Y§" certain 
conditions may occur on the IBM 1419/1259 
that do not lead to a programmed halt, but 

cause a 1419 or 1259 stop while the IOCS 
stays in a wait loop. These conditions are 
summarized in figures 47 and 48. A 
detailed descriftion and the appropriate 
restart procedures are given below. 

r----------~------------------------------------, 

I I Identification I 
I j- I Tj----T'") ------------.jr---- ~--------4 

IProcedure ILeft-Feed I Start-Key IFilm I Endorse-Stop IStop Restore IAdvance-Check I 
I ILight ILight ILight IIndicator 1 IStop Indicatorl 
1------+--------+ +-1 ---+-1 ------+---------+ --t 
I 1 I ON 1 ON I I J J 1 
I 1 I ---t---..... ,- + J -I 
1 2 1 I I ON I I 1 I 
... -----+-------+-1 --·----11~---+-1 -- '-----+1-- +--------4 
J 3 1 1 liON 1 ON I 1 
I I I I I -+ I -I 
I 4 1 1 1 I I ON I ON I 
j-------+ +- I I ----+ I -t 
I 5 I I I I I I I 
J I .. J.1. of 
I 6 I Unrecoverable I/O Error I 
L 

.Figure 47. Summary of 1419 Halts and Error Displays 

1. 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: 

• Clear the path. 

• Place 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 focket. 

• Press the 1419 Stop-Restore key. 

• Press the 1419 start key. 

2. The Film 1igh t is on. 

Procedure: 

• Eliminate the condition that caused 
the 1419 stop. 

• Distribute the documents as 
described above. 

• Press the Start key of the 1419. 

3. The Endorse-Stop indicator and the 
stop-Restore key light are on. 

Procedure: 

• Check the last few documents pro­
cessed for proper endorsement. 

• Press the Stop-Restore key and the 
Start key of the 1419. 

4. The Advance-Cheek-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: 

• Press the Stop-Restore key and the 
Start key of the 1419. 

5. 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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• Eliminate the condition that 
caused the stop. 

• Press the start key of the 1419. 

6. An unrecoverable I/O 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 ERR EXIT detail entry 
specified in the DTFPD reader file­
definition statement. 

r------~ 

I I , , 
I I 

,Procedure ,Transport , Stacker- IFeed 
I ,Light ,Command ILight , , ,Light I 
l--------t- , I 
I 1 , ON I , 
1-- , , I , 2 , , ON , 
I- +-------+- I 
I 3 I , I ON 

Procedure: 

• Press the stop keys on the 1419 and 
the cpu. 

• Set the PSW (alter register ~ to 
the address of the instruction 
labeled I6ERROR (obtained from the 
Assembler listing of the frogram). 

• 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. 

--, 
Identification , 
I ~ I 1 
,Stacker , Short- , Document- , 
, Light ) Document , Gal:' Light ) , )Light , , 
I I , --I , , I , 
I + I I , , I , 
I , t----------. 
I I I I 

}-- I I I -+---------+ I 1 
1 4 , , , I ON , , I 
1-----+-------+ I I , -+- --I 
I 5 I I I , I ON , I 
I-- I I I I + I -I , 6 I , I , I , ON , 
1--------+----- --L I -t , 7 I Unrecoverable I/O Error , 

--------1 

.Figure 48. Summa:ry of 1259 Halt and Error Displals 

1. The Transport light is on one or 
more documents may b~ jammed in the 
document feed path. 

Procedure: 

• Press the Stop key on the CPU. 

• Enter a hexadecimal value other than 
00 into location CEo 

• Press the Start key on the cpu. 

• Halt 0602 occurs. Follow the proce­
dure described later in this 
section. 

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. 

This condition may also be caused by 
dirty photo cells or multilated 
documents. 

Procedure: 

• Press the start key on the 1259. 

3. The Feed light is on -- either the feed 
hOPfer is emptj or a jam has occurred 
at the separator-retard rollers. 
Pr:ocedur:e: 

• Correct the condition and press the 
start key on the 1259. 

4. The Stacker light is on -- one or more 
stacker pockets are full. 

Procedure: 

• Remove documents from the full 
stacker: pocket(s). 
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• Press the start key of the 1259. 

5. The Short-Document light is on -- a 
short or folded document is in the 
feeder area. 

Procedure: 

• Remove the document and press the 
Start key on the 1259. 

6. The Document-Gap light is on -- the gap 
between documents is too short. 

Proce dura: 

• Tighten the separator-retard rollers 
and press the Start key on the 1259. 

7. An unrecove rable I/O 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: 

• Press the stop keys on the 1259 and 
the cpu. 

• set the PSW (alter register 3) to 
the address of the instruction 
labeled 16ERROR (obtained from the 
Assembler listing of the program) • 

• 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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In this section (.!test~f.LR.roceQ.l!.re§) and 
in th.e list of PrQg:rammed.=HalL12i§l2.lays, 
codes, data, and addresses of storage loca­
tions are given in hexadecimal notation. 
General register numbers are given in 
decimal notation. 
,..--, 
\ 1\ The halt indicates one of the follow­
L--.J ing conditions. 

a) The hopper is empty. 
• Place cards into the empty 

hopper. 
• Press the start key of the 

affected uni t. 
• Press the start key on the CPU 

console. 

b) The hopper is not empty. In this 
case, the affected unit has not 
been started. 
• Press the start key of the 

affected uni t. 
• Press the start key on the CPU 

console. 

.---, 
\ 21 The halt indicates one of the follo­
L--.J wing conditions. 

,.--, 

a) The hopper is empty and there are 
still cards to be processed. 
• Place cards into the empty 

hopper. 
• Press the start key of the 

affected uni t. 
• Press the start key on the CPU 

console. 

b) The hopper is empty and there are 
no more cards to·be processed. The 
card that was the last one in the 
hopper has not yet been processed. 
Therefore, the system must be 
restarted. 

c) 

• Press the start key of the 
affected uni t. 

• Press the start key on the CPU 
console. 

The hopper is not empty. In this 
case, the affected unit has not 
been startE~d. 
• Press the start key of the 

affected uni t. 
• Press the start key on the CPU 

console. 

\ 31 The stacker is full, or the cover is 
L--.J open, or the chip-box is full or mis-

positioned (punching devices only) , or 
the print-line selector is not locked 
(2560 only) • 

r--, 

• Correct the error condition. 
• Press the start key of the affected 

unit. 
• Press the Start key on the CPU 

console. 

I 41 The read instruction that led to the 
L--J error halt is re-executed upon 

r--, 

restart. 

• 
• 
• 

• 

Remove the input deck from the 
hopfer. 
Press the NPRO ke1. 
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 ket on the CPU 
console. 

I 51 The error that caused the halt is 
L--.J irrecoverable • 

,.--, 

• Re-initiate the system run, begin­
ning with the IPL procedure. 

I 61 The punch instruction that led to the 
L_J error halt and, if the affected unit 

is a 2520 card read-punch, the preced­
ing read instruction, are re-executed 
upon restart. 
If the device is used for punching 
only, follow restart procedure 10. 
Otherwise, perform the following 
steps. 

• Mark the last card in the stacker 
(stacker 2 for any model of the 
2520) • 

• Remove the hopper deck. 
• Press the NPRO key and place the 

cards ejected by the NPRO in front 
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 place 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 
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.--, 

this card and correct it if 
necessary. 

• Return the hopper deck to the 
hopper. 

• Press the start key of the affected 
uni t. 

• Press the start key on the CPU 
console. 

1 71 The read instruction that led to the 
L--.J error hal t is re-executed upo n 

.----. 

restart. 

• Remove the input deck from the pri­
mary hOFper. 

• 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 npw 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. 

1 81 The read instruction that led to the 
L--J 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. 
e 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 horper. 

• Return the input deck(s) to the 
hopper (s) • 

• Press the Start key of the 2560. 
• Press the start key on the CPU 

console. 

r-, 
I 91 • Remove the deck from the affected 
L-J 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 • 

• P.ress the start key of the affected 

r--, 

uni t. 
• Press the start key on the CPU 

console. 

1101 The punch instruction that led to the 
~J error halt is re-executed upon 

.--, 

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. 

1111 The punch instruction that led to this 
L __ J erLO.r 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 • 

1121 The punch instruction that led to the 
L--.J error halt is re-executed upon 

.--, 

restart. 

• 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. 

1131 • Remove the hopper deck and open the 
L __ J 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 }receded 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. 

1141 The read instruction that led to the 
L---I error halt is re-executed upon 

r--, 

restart. 

• Remove the hopper deck and open the 
cover. 

• Mark the card that is either in or 
immediately beyond the read sta­
tion. (This is the car d 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 required. 

• 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. 

1151 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 NPRO 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 

r--, 

entries to a blank card manually, 
and replace the marked card with 
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. 

1161. Remove the hopper deck and open the 
L-.J cover. 

r--, 

• Manually clear the feed path and 
close the cover. 

• Press the NPRO key to turn off the 
Feed-Check light. 

• 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 hopper. 

• 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. 

)171. Remove the hopper deck and open the 
L-.J cover. 

r---, 

• 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 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 
the appropriate stacker, in the 
proper order. 

• Duplicate and replace any damaged 
cards. 

• Return the hopper deck to the 
hopper. 

• Press the Start key of the affected 
uni t. 

• Press the Start key on the CPU 
console. 

)181 • Remove the hopper deck and open the 
L_J cover. 

• Mark the following cards: 
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card A ~hich should be in the pre­
read station) ; 
card B (which should be in the pre­
punch station) ; 
card C (which should be the last 
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 
c l,ose the cover. 

• Press the NPRO key to turn off the 
Feed-Check light. 

• Check card C. 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 
hoppe r. 

• Press the start key of the 2520. 
• Press the start key on the CPU 

console. 

)191 The read 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. 
• Mark that card from the primary 

hopper which is either immediately 
beyond or in the read station. 

• Manuallj clear the feed path and 
close the cover. 

• Press the NPBO 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. 

• Ifcthe 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 from 
the feed path as required. 

• Check the marked card, which may 
have been misread, and correct it 
if necessary. 

• Duplicate and replace any damaged 

r-, 

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. 

1201 The read instruction that led to the 
L __ J error halt is re-executed upon 

r--, 

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 hop­
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 required. 

• 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) to the 
hopper(s) • 

• Press the Start key of the 2560. 
• Press the Start key on the CPU 

console. 

1211 The punch instruction that led to the 
~ error halt is re-executed upon 

restart. 

• 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 light. 

• Discard all blank cards removed 
from the feed path. 

• Stack any punched cards removed 
from the feed path as required. 

• If the halt code is 02D4 or 03D4, 
remove and discard the last card 
stacked. (This card may have been 
misp unched.) 

• 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 CPO 
console. 

1221 The punch instruction that led to the 
L __ J error halt is re-executed upon 

r-, 

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 punched 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~) to the 
hopper (s) • 

• Press the start key of the 2560. 
• Press the start key on the CPU 

console. 

1231 The punch instruction that led to the 
L __ J error halt is re-executed upon 

restart. 

• Remove the secondary-hopper deck. 
• If the primary hopper is also used, 

remove tne primary-hopper deck. 
• Open the cover. 
• Manuallj 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 secondary hopper into 
stacker 5, in the correct order. 

• If the halt code is 02D5, r~move 
the last card from stacker 5 and 
discard it. 

• If the primary hopper is also used, 
place the Funched cards removed 

r-, 
1241 
L __ J 

r-, 

• 

• 

• 
• 

• 

• 

• 

• 

• 

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. 
Duplicate and replace any damaged 
cards. 
Return the hopper deck(s) to the 
hOPFer (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 light. 
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 anl 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. 

1251. Remove the secondary-hopper deck. 
L __ J. If the primary hopper is also used, 

remove the primary-hopper deck. 
• Open the cover. 
• Manually clear the feed Fath and 

close the cover. 
• Press the NPBO 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 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 hopper. 
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• 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. 

r--1 

1261 • Check the attached 1403 or 2203 
L--J printer and, if an. error condition 

exists, correct the condition. 
(For the error conditions that may 
occur and the corrective action 

r--1 

required, refer to the pertinent 
SRL publica tions.) 

• Press the Start key of the printer. 
• Press the start key on the CPU 

console. 

1271 The print operption cannot be repeated 
'--' to correct the error. 

r--, 

• Mark the misprinted line or correct 
it manually. 

• Press the Start key of the printer. 
• Press the Start key on the CPU 

console. 

1281 The read instruction preceding the 
'--' error halt is re-executed upon 

restart. 

• Remove the hopper deck. 
• Press the NPRO key. 
• Place the last two cards stacked in 

front of the hopper deck. 
• Correct the first card of thE:! hop-

per deck. (This is the card con-
taining the error.) 

• Return the hopper deck to the 
hopper. 

• Press the Start key of the affected 
uni t. 

• Press the Start key on the CPO 
console. 

r--, 
1291 The two read ins tr uctions prececiing 
'--' the halt are r e- ex e cut e d upon rE~start. 

• Remove the hopper deck. 
• Press the NPRO key. 
• Remove the last three cards from 

the stacker and place them in front 
of the hopper deck. 

• Correct the first card of the hop-
per deck. (This is the card con-
taining the error). 

• Return the hopper deck to t h€~ 
hopper. 

• Press the Start key of the 2501. 
• Press the Start key on the CPU 

r--, 
1301 Proceed as described in restart proce­
L-..J dure 6. (Correct the card that fol-

r-, 

lows the marked card. This card con­
tains the format error.) 

1311 Proceed as described in restart proce­
L __ J dure 15. (Correct the card that fol-

r--, 

lows the marked card. This card con­
tains the format error). 

1321. Remove the hopper deck from the 
L-..J hopper (primary hopper for the 

2560.) 

r-, 

• If the affected unit is a 2560 and 
the secondary hopper is also used, 
remove the secondar]-hopper deck. 

• Press the NPRO key. 
• 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. 

• If the affected unit is a 2520, 
remove the last two cards from the 
stacker and place them in front of 
the hopper deck. 

• Replace the card that is now the 
first card of the hopper deck 
(primary-hopper deck for the 2560) 
with a blank card. 

• If 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 
uni t. 

• Press the Start key on the CPU 
console. 

1331 • Remove the deck from the secondary 
L __ J hopper. 

• 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. 

• Replace the card that is now the 
first card of the secondary-hopper 
d~ck with a blank card. 

• If the primary hopper is also used, 
remove the last two cards from 
stacker 1 and place them into the 
primar] hopper. 

• Return the hopper deck(s) to the 
hopper(s} • 

• Press the Start key of the 2560. 
• Press the start key on the CPU 

console. console. 
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1341 This halt code indicates one of the 
L--J following conditions. 

r-l 

~ A check occurred during object pro­
gram execution. 
• Empty both hoppers and all 

stackers. 
• Press the NPRO key. 
• Mark the last card in stacker 1. 

•• Place 6 blank cards into the 
primary hopper. 

• Press the Start key of the 2560. 
• 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. 
• When 0202 is displayed in the 

E-S-T-R fields of the register 
panel, perform restart procedure 
36. 

b) A check occurred after resuming 
operation within this restart pro­
cedur.e (see (a) above). 
• Empty the primary hopper and 

press the NPRO key. 
• 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) • 

1351 This halt indicates one of the follow­
L--J ing conditions. 

a) A feed check (possibly combined 
with other type(s) of error) 
occurred during object program 
execution. 
• Empty both hoppers and all 

stackE~rs. 

• Open the cover. 
• Manually clear the feed path and 

close the cover. 
• Press the NPRO key to turn off 

the Feed-Check light. 
• 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. 

• DUFlicate and replace any 
damaged cards. 

• Mark the last card in stacker 1. 
• continue with step 4 of restart 

procedure 34a (step 4 is marked 
by double bullets). 

b) A feed check occurred after res~m­
ing operation within restart proce­
dure 34. 
• Empty the primary hopper and 

open the cover. 
• Manually clear the feed path and 

close the cover. 
• Press the NPRO key to turn off 

the Feed-Check light. 
• Discard all cards removed from 

the feed path and all cards fol­
lowing the marked card in stack­
er 1. 

• continue with step 4 of restart 
procedure 34a (step 4 is marked 
by double bullets). 

1361 This halt indicates one of the follow­
L_-.J ing condi tions. 

a) Restart 34 has been completed suc­
cessfully and the system is ready 
for restart 36. (Upon restart 36, 
object program execution is 
resumed. ) 
• Empty the primary hopper. 
• Press the NPRO key. 
• Remove all cards following the 

marked card from stacker 1. 
tiscard any blank cards. The 
card immedi~tely 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. 

• If a rewritten correction card 
was stacked behind the informa­
tion card, look for the last 
card written before the halt 
occurred. This card is either 
the card that is now the first 
card in the stacker s~ecified 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 
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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 card 
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 them 
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 carn 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 er~or halt. If 
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 
hOPFers 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. 

~ A 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 

r---, 

the feed path, close the cover, 
and fress the NPRO kel to turn 
off the Feed-Check light. 

• 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 profer order. 

• 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. 

1371 The punch instruction that led to the 
L--~ halt was a dummy-punch instruction 

r-, 

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). 
• Press the NPRO key. 
• If the secondary hopper is also 

used, 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 
hOffer (s) • 

• Press the start key of the 2560. 
• Press the Start key on the CPU 

console. 

1381 The Funch instruction that led to the 
L--J 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 path. 
• Press the NPRO key to turn off the 

Feed-Check light. 
• Place the cards removed from the 

feed path and originating from the 
primary hopper into stacker 1 and 
the card~ (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. 
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r I -.-- -, 

IColumn IContents 1 Indication I 
r------+--------~I------- ~ 
I 1 Iblank I read or feed error I 
I 1 I -t 
1 11 I punch error 1 
I )--------+----------------------------------------;1 
) 12 1 read-format error, primary feed I 
1 J 1 -----. 
1 )3 1 read-format error, secondary feed 1 
1 1----+ 1 
I 14 1 punch-format error, primary feed 1 
1 I --+-I ----- -t 
1 I~ 1 punch-format error, secondary feed 1 
I ) ------_+__ 1 
1 16 I punch in EOF card, primary feed I 
1 J 'I -t 
1 17 I punch in EOF card, secondary feed 1 
I- 1 --+- ~ 
1 2 Iblank 1 I 
}-- I 1 -t 
1 3 1 11 I error occurred during operation in primary I 
1 I 1 feed 1 
I 1 I -t 
1 12 1 error occurred during operation in secondary 1 
I 1 1 feed I 
}-- 1 -I1r--.-.-- ---J 
1 4 Iblank 1 1 
l----+------+ I 
1 52 1* I the hopper of orlgln and the stacker for the I 
1 I I card located at the pre-print station or at 1 
1 lithe punch station when the halt occurred 1 
I-- I -+-- -t 
1 6 2 1* 1 the hopper of origin and the stacker for the I 
) I I card located at the print station when the 1 
1 1 1 halt occurred 1 
l----t -11-- ----------------1 
I 7 1* I the hopper of origin and the stacker for the I 
I 1 I last card stacked I 
l- 1 -+- I 
I 8 1* I the hopper of origin and the stacker for the 1 
1 I 1 next-to-Iast card stacked 1 
I-- 1 -+ I 
1 9 JO or 2 orl number of "run-out" cards to be returned to I 
1 13 or 4 I the primary hopper 1 
l- 1 +----------------------------tJ 
I 10 10 or 1 or) number of "run-out" cards to be returned to 1 
1 12 or 3 1 the secondary hopper 1 
.. 1 -+1--- ~ 
I*blank no card located in this position 1 
1 12-0-9-n from primary hopper to stacker n 1 
I 12-8-n from secondary hopper to stacker n J 
J (n may be anyone of the digits 1 through 5) I 
L J 

1 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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r--, 

• Remove all cards that follow the 
END or XFR card from stacker 1 and 
place them in to the primary 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. 

)39) The punch instruction that led to the 
L--.J 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. 
• Press the NPRO key. 
• Remove all cards that follow the 

END or XFR card from stacker 1 and 
place them into the hopper. 

• Return the hopper deck to the 
hopper. 

• Press the start key of the 2520. 
• Press the Start key on the CPU 

console. 

.---, 
1401 The punch instruction t'hat led to the 
L __ J halt was a dummy-pun~h 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. 
• Manuallj clear the feed path. 
• Press the NPRO key to turn off the 

Feed-Check light. 
• Place the cards removed from the 

feed path into stacker 1, in the 
proper order. 

• Remove all cards that follov the 
END or XFR card from stacker 1 and 
place them into the hopper. 

• Duplicate and replace any damaged 
:::ard.5. 

• Return the hopper deck to the 
hoppe r. 

• Press the start key of the 2520. 
• Press the Start key on the CPU 

console. 

1411 The punch instruction that led to the 
L--.J 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~). 
• Press the NPRO key. 

r--, 

• If the primary hopper is also used, 
remove the last 2 cards from stack­
er 1 and place them into the pri­
mary hopper. 

• Remove all cards that follow the 
END or XFR card from stacker 5 and 
place them into the secondary 
hopper. 

• Return the hopper deck(s) to the 
hopper (s) • 

• Press the start key of the 2560. 
• Press the Start key on the CPU 

console. 

1421 The punch instruction that led to the 
L--J 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 path. 
• Press the NPRO key to turn off the 

feed-check light. 
• 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. 

• If the primary hopper is also used, 
remove the last 2 cards from stack­
er 1 and place them into the pri­
mary hopper. 

• Remove all cards that follow the 
END or XFR card from hopper 5 and 
place them 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 

:::onsole. 

143). Display location 9C, which contains 
L-_J the address of the tape drive 

concerned. 
• Check whether this drive is 

attached to the I/O channel. If 
the drive is attached, the tape 
control unit is not ready (either 
the power is off, or the unit has 
been switched to off-line 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 Easic 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 program 
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. 

1441. Have the hardware analyzed by an 
L_J IBM customer en gineer • When this 

analysis has been made, the job 
must be discontinued. 

r-, 

• Press the Start key on the CPU con­
sole to initiate the end-of-job 
routine. 

)451 Display locations 10 and Al, which 
L-J 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 program. 
In this case, a new system run (start­
ing with the IPL procedure) must be 
initiated. If 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. 

1461 The condition cannot be corrected. If 
L--J it is desired to further identify the 

r-, 

halt, the following steps may be 
taken. 

• Display location 9C, which contains 
the address of the tape drive 
concerned. 

• Display locations AO and A1, which 
contain the address of the CCW. 

• Display the first byte of the CCW, 
which contains the command code. 
If the cornman d code is a 4 (sense), 
no sense data has been stored. If 
the command code is not 04, loca­
tions DO thro ugh DS (sense data) 
may be displayed. 

Discontinue the job by pressing the 
start key on the CPU console to initi­
ate the end-af-job routine. 

1471 If the halt follows an operator-choice 
L-J 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. 

• Display location 9C, which contains 
the address of the tape drive 
concerned. 

r--, 

• Display location DO (sense byte 0). 
If bit 3 (equipment chec~, and/or 
bi t 5 (overrun), and/or bit 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. Otherwise, con­
tinue with the following step. 

• Display locations AO and A1, which 
contain the address of the CCW. 
Display the command code (1st byte 
of the CCW). If the command code 
is 27 (backspace block), 2F (back­
s;ace file), or OC (read backward), 
display location D 1 (sense byte 1) 
and check bit 4 (load-point bit). 
If this bit is oa, the error halt 
was caused by a backsFace or read­
backwara 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 oFeration 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 OC, or if the load-point bit is 
off, continue with the following 
step. 

• Dis~lay location DO (sense byte 0) 
and check bit 4 (da ta 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 be handled by the problem pro­
gram. If the bit is off, the tape 
drive or the tape control unit left 
ready status during the execution 
of a command because (1) the power 
dropped, or (2) the reset key of 
the dri ve was pressed, or (3) an 
operation was not terminated bafore 
the physical end of the tape was 
reached (read or forward-space­
block operation into a completely 
erased tape, or forward-space-file 
oferation on a tape that does not 
contain a tape mark between the 
starting point of the operation and 
the p hy sical end of the tape) • 

• 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. 

1481 Perform the following steps to 
L--J identify the cause of the halt. 

• Display location 9C, which contains 
the address of the tape drive 
concerned. 

• Display location DO (sense byte ~ . 
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• Inspect bit 1 (intervention 
~eguired). If this bit is on, the 
tape drive addressed is not 
attached to the control unit. 

• Display location D 1 (sense by te 1). 
• Inspect bi t 7 (not capable). If 

this bit is on, an attempt has been 
made to read, on a tape drive (one 
of the Models 4 th~ough 6) without 
the NRZI compatibility feature, a 
tape w~itten in the NRZI mode. 

• Display location DO (sense byte 0). 
• Inspect bit 4 (data check). If 

this bit is on, a w~ite e~ror has 
occu~red. 

• 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 failu~e, which 
should be analyzed by an IBM cus­
tomer engineer. Fo~ further 
identification, location 9D (unit 
status) may be displayed to find 
out whether the error occurred dur­
ing initial selection or during 
data transfer. 

• If bit 2 of sense byte 0 is also 
off, bit 0 (command reject) must be 
on. Display locations AO and A1 to 
find the address of the CCW. Dis­
play the fi~st byte of the CCW, 
which contains the command code. 
If the command code is 01 (write), 
1F (write tapema~k),.or 17 (erase), 
an attempt has been made to write 
on, o~ erase, a file-p~otected tape 
volume. In this case, 1::i t 6 in 
loca tion D 1 (file-protected) is 
also on. 

• If the command code is not 01, 1F, 
or 17, an attempt has been made to 
set a tape control unit with 7-
track compatibility feature to 
"data conve~te~ on" although the 
unit does not have the data conve~­
sion featu~e. 

If the er~or condition cannot be 
corrected ~anually, 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 cor~ected or 
another repeti tion sequence 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. 

\49\. Display general register 13, which 
L __ J contains the displacement of the 

symbolic device address that was 
not assigned or misassigned, coun­
ted from the beginning of the log­
ical unit table in the Basic 
Monitor. 

r-, 

• 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. 

• Discontinlle the job by pressing the 
start key on the CPU console. This 
initiates the end-of-job routine. 

1501. Display location 9C, which contains 
L __ J the address of the tape drive 

r--, 

concerned. 
• Put this drive into ready status. 
• Press the start key on the CPU con­

sole to continue processing. 

\51\. Correct the erro~ condition and re-
L--J initiate the system run, beginning 

with the IPL procedu~e. 

r--, 
1521 a) The incor~ect card was read on a 
L--J 2501 or a 2520 card Bead-Punch. 

• Remove the input deck from the 
hOPf- er • 

• Press the NPRO 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. 

b) The incorrect card was read on the 
2560 primary feed. 
• Remove the input deck from the 

primary hopper. 
• 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 
}rimary 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. 

• Beturn the input deck (s) to the 
hopper (s) • 

• Press the start key of the 2560. 
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• Press the Start key on the CPU 
console. 

c) The incorrect card was read on the 
2560 secondary feed. 
• Remove the input deck from the 

secondary hopper. 
• If the primary hopper is also 

used, remove the input deck frem 
the primary 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 hOFper. 

• 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 card(s) ejected 
by the NPRO from stacker 1 and 
place it (them) into the primary 
hopper. 

• Return the input deck~) to the 
hopper (s) • 

• Press the start key of the 2560. 
• Press the start key on the CPU 

console. 

No!~: When the program is running 
under control of a card-resident sys­
tem, the job control statements must 
precede phase 02 of the Job Control 
program deck. 

If the incorrect card is a loader 
card, place the control cards in front 
of phase 02 of the Job Control program 
deck, before returning the input 
deck (s) to the hopper (s) • 

1531. Remove the hopper deck(s). 
L __ J • 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. 

• Press the start key on the CPU 
console. 

1541 Both JOB cards are ignored. 
L--.J. Remove the input deck from the hop­

per of SY SR I:R. 
• 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. 

• Press 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 SYSBDR (stacker 
1 for 2560 primary feed, stacker 5 
for 2560 secondary feed). 

• Place the JOB card and all other 

r--, 

jeb control cards required for the 
next job into the hopper of SYSRDR. 

• Make sure that the last control 
card is an EXEC card. 

• Check the first cards of the input 
deck previously removed from the 
hepper. If they are object program 
cards, return the input deck to the 
hopper. If they are job 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 
probably for this job. Place this 
JOE 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 
NPBC 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 con­

sole to resume operation. 

1551 If it is desired to discontinue the 
L __ J job, 

• prepare the I/O devices for the 
next job and 

• press the Start key on the CPU con­
sole to initiate the end-of-jot 
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 f~ed 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 BPG 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 
sFecified in the BPG control 
card (i.e., col. 22 contains a 
E), remove the last three cd!:ds 
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 list 
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 them) • 
The removed card(s) cannot be 
processed during the current 
job. 

b) If the required 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~) that precede 
the newly prepared card(~ in 
the hopper deck. The removed 
card(s) cannot be processed dur­
ing the current 'job. 

• If the affected device is the 2560 
primary or secondary feed and the 
other feed is also used, remove the 
card(s) ejected by the NPRO 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. 

1561 If it is desired to discontinue the 
L--J job, 

• prepare the liD devices fbr the 
next job and 

• press the start key on the CPU con­
sole to ini tiate 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 NPRO key of the device. 
• a) If the device is a 2501 and an 

r--, 

additional input area has not 
been specified in the BPG 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 RPG control 
card (i.e., col. 22 contains a 
E) 1 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 1 op­
per deck. If the card of the hOP­
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 be processed during the current 
jot.) 

• If the affected device is the 2560 
primary or secondary feed and the 
other feed is also used, remove the 
card (s) ejected by the NPHO from 
the stacker of the other feed and 
place it (or them) in front of the 
corresponding hopper deck. 

• Return th& 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. 

1571. Display register 13, which contains 
L--J 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. 

• Display register 15, which contains 
the address of the corresponding 
DTF tlock. The DTF block contains 
information which may assist the 
programmer in locating the error 
(e.g. , the accumulated block count 
in bytes 30-33, and the residual 
count in bytes 4-5). The structure 
of the DTF block is described in 
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detail in the SRL publication IBM 
~y§te~L~2~_Moggl_l~~_1~£g_R£Qg£~m= 
mi~YE!em~InEutLQy!£y!~on1£Ql 
~§!g~, Form C24-9003. 

)581 • Display register 13, which contains 
L--J 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. 

r-', 
\591 Document feeding in the IB~ 1419 has 
L_,J stopped. One of the following has 

occurred: 

Sort-Check Halt - 1419 Sort-Check 
indicator-iiiia-Stop-Restore key are 
illuminatedo 

More than one or none of the stack­
er chute blades have been activated 
for a document passing the selector 
station. tocument ~eeding stoFs, 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. 
• 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. 

Q£~_Bal! - Left-Feed and/or Right­
Feed, ancl 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 been 
read into the correct pockets. 
Return all other documents 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 Start key on the 1419. 
• Press the start key on the cpu. 

If it is desired to discontinue the 
job: 
• Enter a hexadecimal value other 

than '00' in the communication 
byte (location X' OOCE') • 

• Press the Start key on the CPU 
Console to initiate the end-of­
job routine. 

r-, 
\601. Remove the input deck from the 
L--.J hopper 

r-, 

• Press the NPRC 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 
• Press the start keys on the 

affected units 
• Press the Start key on the CPU 

console. 

1611 Too many follow-up documents were 
L __ .J encountered after a disengage instruc­

tion, because the input buffer became 
full. 

r-, 

• Press the stop key on the Magnetic 
Character Reader. 

• Press the Start key on the CPU to 
continue processing. 

• If this halt occurs frequently, 
call in an lE~ Customer Engineer. 

162\ A 1419 I/O error has occurred. 
L __ .J Several unread documents may be in the 

reject pocket. 

r-, 

• stop 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
XI! in the 1419 file-definition 
statement, the job can be discon­
tinued using the error exit option. 

1631 • Check that the power to the Modem 
L __ .J is on and that the connection to 

the ESCA has been made proFerly. 
• 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 OOCE. 

• set the Data switch to a value 
other than zero. 

• Set the Mode switch to STCR ALTER. 
• Press STAET on the CPU to set the 

CE byte to the value indicated by 
the rata switch. 

• Set the Mode switch to PROCESS. 
• Press START on the CPU. 

If the frog ram 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) • 

1641 Operator choice: 
L--~ a) Follow the appropriate procedure as 

indicated for halt code 02D2. 

...--, 

b) 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. 

1651 Operator choice: 
L~ a) Follow the appropriate procedure as 

indicated for halt code 02DJ. 

...--, 

b) Follow the appropriate procedure as 
indicated for halt code 02D3, 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., 
che cked for "all blanks tI) before 
they are punched. 

1661 Operator choice: 
L __ ~ a) Follow the appropriate procedure as 

indicated for halt code 02D4. 

...--, 

b) Follow the appropriate procedure as 
indicated for halt code C2D4, but 
enter a value other ihan 00 into 
location CE before pressing the 
Start key on the CPU console. No 
more cards will then be punched 
during the job. 

1671 Operator choice: 
L __ ~ a) Follow the appropriate procedure as 

indicated for halt code 02D5. 
b) Follow the appropriate procedure as 

r--, 

indicated for halt code 02t5, but 
enter a value other than CO into 
location CE before pressing the 
start key on the CPU console. No 
more cards will then be punched 
during the jo!:. 

1681 Operator choice: 
L--~ a) Follow the appropriate procedure as 

indicated for halt code 03D4. 

...--, 

b) Follow 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 console. No 
more cards will then be punched 
during the jot • 

1691 Operator choice: 
L __ J a) Press the Start key on the CPU con­

sole. The line will be reprinted. 

r--, 

b) Enter FF into location CE and press 
the start key on the CPU console. 
The line will not be reprinted. 

c) Enter a value other than 00 or FF 
into location CE and press the 
start key on the CPU console. Any 
misprinted line will now be 
reprinted once without a halt 
occurring before reprinting. 
Reprinted lines will be marked. 

1701 a} Press the Start key on the CPU 
L--~ console to continue processing. 

The card that caused the halt is 
selected to a separate stacker. 

b) Enter a value other than CO 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 be 
read (i.e., checked for "all 
blanks") or punched, respectively. 
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r------,--- T 

I Code ICause IAdditional Identification 
I 1 

I Ref. No. I 
IDisplayedl I 
I :ESTB I I 
I------_+_ +---
I 0100 12501 not ready IAttention and Feed-Check 
I I I lights off 
I I IOnly attention light on 
I I I Feed- Check light on 
• I +1---------
I 0101 IRead error (and possibly additional IFeed-Check light off 
I Ifeed check) on 2501 IFeed-Check light on 
l--- I I 
I 0110 IRead-format error on 2501 IFeed-Check light off 
, I (one I/C area specified) I 
l-- +-- ------------+1--------------------
I 0111 IBead-format error on 2501 IFeed-Check light off 
, I (t wo I/O are as specif i ed) , 
I----_+_ -t--
1 011C ICard read error during IPL IFeed-Check light off 
~ I + 
, 01DO 12501 not ready IAttention and Feed-Check 
, I I lights off 
, 1 IOnly attention light on 
I I IFeed-Check light on 
r---- I + 
, 01D1 IRead error (and possibly additional IFeed-Check light off 
I or 'feed check) on 2501 IFeed-Check light on 
1 01 1)2 1 I 
1--------1----- I 
I 0200 IUnit with device address 2 (2560 IAttention and Feed-Check 
I IMFCM, 2520 card read-punch or I (and, if 2560, Hopper-
I 12520 card punCh) not ready I check) lights off 
I I IOnly attention light on 
I I IFeed-Check light on 
I I IHopper-Check light on 

I I 
I I 

-I----t 
I 1 I 
I I 
I 3 1 
1 13 1 
+----! 
I 4 1 
I 14 I 

-+-----4 
I 28 I 
I I 

--1)1-- --t 
I 29 I 
I I 
+-----l 
I 5 I 
I -f 
I 2 I 
I 1 
I 3 , 
I 13 I 
I -f 
, 4 I 
I 14 I 
I I 
+----4 
I 1 I 
I I 
I I 
I 3 I 
I 24 I 
I 9 I 

1-------1------- I 
I 0201 IPunch error (and possibly additionall2520: 
I Ifeed check) on 2520 card punch or 1252Q: 
I lany check on 2560 MFCM 12560: 
1 I 12560: 

-+---4 
Feed-Check light off I 6 I 
Feed-Check light on I 15 I 
Feed-Check light off I 34 I 
Feed-Check light on I 35 I 

1----_+_---- I 
I 0202 12560 ready for second restart I 
l-- I + 
1 0205 IPunch error (and possibly additionallFeed-Check light off 
I or Ifeed check) on 2520 card read- IFeed-Check light on 
I 0.2 06 I punch I 
1-------1- I 
I 0209 IRead error (and possibly additional IFeed-Check light off 
I or Ifeed check) on 2520 card read- IFeed-Check light on 
I 020A I punch I 
r----- I + 
I 020D IBead error and punch error (and IFeed-Check light off 
I or Ipossibly additional feed check) on IFeed-Check light on 
I 020E 12520 card read-punch I 
1------+ ------+1----------
I 0.211 IFeed check prevents read operation IFeed-Check light on 
I or Jon 2520 card read-punch I 
I 0212 I I 
l--- I +------
I 0220 IFeed-check on 2520 card punch IFeed-Check light on 
1.-___ --'---
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--+-------1 
I 36 I 
I -f 
I 6 I 
I 15 I 
I I 
+---4 
I 4 I 
I 14 I 
I I 
I 1 
I 6 I 
I 15 I 
I I 

--+----4 
I 16 I 
I I 
I I 
I I 
I 17 I 

---L-__ --' 



r-------T I -,. , 
I Code ICause IAdditional Identification IBef.No.1 
I Displayed I I I I 
I ESTR I I I I 
~--+- I -+-------t 
I 0221 IFeed-check prevents punch operation INo card in pre-read station I 9 I 
I or Ion 2520 card read-punch I (hoFper-check) I I 
I 0222 I ICard in pre-read station I 17 I 
.--------+ +--------------------------+-------~ 
I 0231 IFeed check occurred during punch IFeed-Check light on I 18 I 
I or loperation on 2520 card read-punch I I I 
I 0232 I I I I 
J , --1------------------+------1 
I 0235 ,Punch error prevents read operation IFeed-Check light off 6 I 
I or Ion 2520 card read-punch I , 
I 0236 I I I 
.---------+-----------------------+ -I 
I 0241 IPunch-format error on 2520 card IFeed-Check light off 28 I 
I or I read-punch I I 
I 0242 I I I I 
.--------+ -+----------------------+-------1 
I 0281 IRead-format error on 2520 card IFeed-Check light off I 28 I 
I or I read-punch I I I 
I 0282 I I I I 
~ I ----------+ I -I 
I 0285 IPunch error and additional read- IFeed-Check light off I 30 I 
I or Iformat error on 2520 card read- I Feed-Check light on I 31 I 
I 0286 Ipunch I I I 
.---------+ I +--------1 
I 02B2 IRead error and/or feed check IFeed-Check light off I 70 I 
I Ion 2560 primary feed or IFeed-Check light on I 64 I 
I 12520 card read-punch I I I 
I I + I -I 
I 02 B3 I Read error and/or feed I Feed- Check light off I 70 I 
I Icheck on 2560 secondary feed IFeed-Check light on I 65 I 
~ I +----------------------------1------1 
, 02B4 IPunch error and/or feed check IFeed-Check light off I 70 I 
I Ion 2560 primary feed or IFeed-Check light on I 66 I 
I 12520 card read-punch I I I 
I lor 2520 card punch I I I 
~ I +------------------------+-----1 
I 02B5 I Punch error and/or feed check I Feed-Check light off I 70 I 
I Ion 2560 secondary feed IFeed-Check light on I 67 I 
~ I +--------------------------+-------1 
I 02C1 IFeed check prevents read or punch IFeed-Check light on I 17 I 
I loperation on 2520 card read-punch I I I 
I lor card punch I I I 
.------+ -+ +--------1 
I 02C3 I Feed check prevents read operation I Feed-Check light on J 17 I 
I Ion 2520 card read-punch I I I 
!-------+------------------------+------------------+-----t 
I 02e5 I Read erI'or and/or feed check on I Feed-Check light off I 4 I 
I 12520 card read-punch IFeed-Check light on I 14 I 
.----~---+- +---- +-------1 
I 02C7 I Punch error and/or read error and/ I Feed-Check light off I 6 I 
I lor feed check on 2520 card read- IFeed-Check light on I 15 I 
I I punch or 2520 card punch I I I 
I I +---------------------------+-------1 
I 02tO IUnit with device address 2 (2560, IAttention and Feed-Check I 2 I 
I 12520 card read-punch or 2520 card I (and, if 2560, Hopper- I I 
I I punCh) not ready I check) lights off I I 
I I IOnly Attention light on I 3 I 
I I IFeed-Check light on I 24 1 
I , IHcFFer-Check light on I 9 I 
I I ~ ________________________ ~ _____ ~ 
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r-- -,- T----------------------,------, 
1 Code ICause IAdditional Identification IRef.No.1 
I Displayed 1 I 1 I 
1 ESTR 1 1 I 1 
.---------+ -+---------------------------~------1 
I 02D2 IRead and/or feed check on 2560 12560: Feed-Check light off I 7 1 
I Iprimary feed or 2520 card read- 12560: Feed-Check light on I 19 I 
I Ipunch 12520: Feed-Check light off I 4 I 
I I 12520: Feed-Check light on I 14 I 
~------+- +--------------------------f-----1 
I 02D3 IRead error and/or feed check on IFeed-Check light off I 8 1 
1 12560 secondary feed IFeed-Check light on I 20 I 
l-- 1 -+-------------~------------_+---1 
I 02D4 IPunch error and/or feed check en 12560: Feed-Check light off I 11 I 
I 12560 primary feed or 2520 card 12560: Feed-Check light on I 22 I 
I Iread-punch or 2520 card Funch 12520: Feed-Check light off I 10 I 
1 1 1252 C: Feed-Check light on 1 21 1 
l--- 1 -+ I ~ 
I 02D5 Ipunch error and/or feed check on IFeed-Check light off I 12 I 
I 12560 secondary feed IFeed-Check light on I 23 I 
l-------+--------------------+ I 1 
I 02D6 12560 primary feed or 2520 card IAttention and Feed-Check I I 
I Iread-punch or 2520 card punch I lights off (and, if 2560, I I 
I I not ready I Hopper-Check light off) I I 
I I ICnl l attention light on I 3 I 
I I I Feed-Check light on I 24 I 
I I IHepper-Check light on I 9 I 
1-----+----------------------+ I I 
I 02D7 12560 secondary feed not ready IAttenticn, Feed-Check and I 1 I 
I I I Hopper-Check lights off I 1 
I I IOnl l attention light on I 3 I 
I I I Feed -Check ligh t on I 25 I 
I I I Hopper-Check light on I 9 I 
.-------+------ +---- ~-------~ 
I 02D8 I No blank card found for punching I I 32 I 
1 Ion 2560 primary feed or 2520 I I I 
I Icard read-punch I I I 
l-- I -----------------+ I 1 
I 02D9 INa blank card found for Funching I I 33 I 
I Ion 2560 secondary feed I I I 
l-------+------ +---------- l-f 
I 02DA IFeed check on 2560 primary 12560: Feed-Check light cn I 22 I 
I Ifeed or 2520 card read-punch 12520: Feed-Check light on I 21 I 
l-------+-- +------------------------+---1 
I 02DB IFeed check on 2560 secondary feed IFeed-Check light on I 23 I 
1---------+------- I -+------1 
I 02DC Ipunch and/or feed check on 1256C: Feed-Check light off I 37 I 
I 12560 primary feed or 2520 12560: Feed-Check light on I 38 I 
I Icard read-punch 12520: Feed check light off I 39 I 
I I 12520: Feed-Check light on I 40 I 
.--------+--------------------------+- -+-------~ 
I 02DD IPunch and/or feed check on IFeed-Check light off I 41 I 
I 12560 secondary feed IFeed-Check light on I 42 I 
j-------+------- -+------------------+------1 
1 0300 11442 not ready IAttention and Check lights offl 1 I 
I I IOnl l attention light on I 3 I 
I I 1 Feed-Check light on I 17 I 
l--- I -------+---------------------------+------1 
I 0301 I Punch E~rror and/or fee d 1 Feed- Check ligh t off I 6 I 
I Icheck on 1442 IFeed-Check light on 1 15 I 
l-------f-----------------------+ I 1 
I 0320 IFeed check on 1442 IFeed-Check light on I 17 I 
L _______ -L ______ _ -L-____ -.J 
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I --.-- ------r---T-----------------------------,----, 
I Code ICause IAdditional Identification IRef.No.1 
I Displayed I I I 1 
I ESTR 1 1 I 1 
~--------+ I t-------~ 
I 03B4 1 Punch error and/or feed check on I I 68 I 
I 11442 1 I I 
~-------+-------------------,-------+-------------------+------~ 
1 03D4 IPunch error and/or feed check on IFeed-Check light off I 10 1 
I 11442 I Feed-Check light on 1 21 I 
~-------+- +-------------------t------~ 
1 03D6 11442 not ready IAttention and Feed-Check 1 1 1 
I I I ligh ts eff I I 
I I IOnly Attention light en I 3 1 
1 I 1 Feed-Check light on I 24 1 
.-------+ +- +------~ 
1 0400 I Printer not ready I 1 26 I 
I --t +-------------------------+----~ 
I 0401 IPrint error I I 27 I 
t---------t J +------~ 
I 04B1 IPrint error (with reprint) 1 I 69 1 ..L __________________________ --L _____ .J 
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r--- i T i, 

I Code I Cause IRestart IRef.No.1 
I ESTR I I I I 
t-- I --------+ I-J 
I 05C1 ICondition code = 3; Xle instruction rejected IFollow procedure I 63 I 
I I (BSCA) 163 I I 
l-- I +----------------+----1 
I 0581 10PEN macro not issued or another initial IPress START on 53 
I Imacro issued before transmission is finished ICPU to discon-
I I (BSCA) I tinue the jo t 
~ I ~ 
I 0582 IA non-initial macro has been issued withcut I 
I Ithe preceding initial macro Q£ (in CCNFIG= I 
I lSW) connection not established (BSCA) I 
~ I -t 
I 0583 I Condition code = 1 after an executicn try I 
I I (in CONFIG=SW) Q£ condition code = 3 and I 
I Isense b}'te not set to X'4C' (ESCA) I 
I-- I -t 
I 0584 ITwo WRITE RVI macros issued immediately I 
I lafter each other or two RVI sequences I 
I I received in succession (BSCA) I 
~------+ -J 
I 0585 I Previous macro not completed (ESCA) I 
J-- I -t 
I 0586 IA WRITE has teen issued immediately after I 
I la READ receiving a message which did not I 
I I end with ETX (MODE=TAT only) (BSCA) I 
J-------+ -J 
I 0587 IA WRITE has been issued immediately after a I 
I IWRITE which resulted in a message resFcnse I 
I I (MODE = TAT only) (BSCA) I 
r- I ~ 
I 0588 IInvalid third operand in macro (BSCA) I 
J----------+ -J 
I 058A INumber of leading graphic characters greater I 
I I than 7 .Q~ (in CONFIG=SW only) the nurrber of I 
I lID characters is greater than 15 I 
J------+_ -J 
I 058B INot enough space in CIOAREA for the expected I 
I I message (ESCA) I 
J------_+_ -J 
I 058C IErroneous or missing start-of-message se- I 
I Iguence in outgoing message (BSCA) I 
~------+ -J 
I 058D IErroneous or missing end-of-message sequence I 
I lin outgoing message g~ given message length I 
I Idoes not correspond to real message length I 
I I (ESCA) I 
J------+------------------------------------t 
I 05SE IThe user-defined CIOAREA is equal tc or I 
I Iless than 0 bytes or exceeds 4095 bytes I 
I I (ESCA) I 
I I -J 
I 0590 I Variable-length records, transparency, and I 
I lITE used concurrently (BSCA) I 
I I -J 
I 0593 IABORT requested issued when another ABORT I 
I I request has already teen catalcged (ESCA) I 
, I -J 
I 0595 IThe byte count for the telephone numteL I 
I I to be used by A UTOCALL is C (ESCA) I 
l I I --1.. _____ --1 
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i T------------------------------.-------, 
I Code ICause IAdditional Identification IRef.No.1 
IDisplayedl I I I 
I ESTR I I I I 
~-------+- I --+------t 
I 0600 11419 or 1259 Magnetic Character 1]~~!Ef!: Fress the start keys 1 1 
I IReader not ready Ion the 1419 or 1259 and on I I 
I I I the CFU I I 
1-------+ I +-----t 
I 0601 IA GET for the Magnetic Character IPress start on the CFU to I I 
I I Reader, or a PUT for the: printer, Idiscontinue the job. I I 
I Ihas been issue~ without a prior I I I 
I I OPEN. I I 1 
.. --------+------------------------1---------------+--------i 
1 0602 IJam or sort check in the 1419 or I I 59 I 
I 11259 I I I 
.. ------+---------------. I +_-----t 
I 06C3 IBuffer overrun for the 1419 or I I 61 I 
I 11259 1 1 I 
.. --------+ --t-------------------+-----t 
1 0604 11419 I/O error 1 I 62 I 

---'I.-----~ 

i 

1 Code ICauSe 
I Displayed I 
I ESTR I 
.. ------+ 
I 0701 
1 
I 
I 

Cevice not operational. 
(I/O operation requested on a tape drive not attached to I/O 
channel) 

1 0702 Hardware malfunction. 
1 Tape I/O operation resulted in interface control check or 
1 channel data check. The checks are caused by a channel or 
1 control unit malfunction, which shculd not occur during normal 
I operation. An interface control check can occur at the time 
1 an XIO instruction is executed or at interruFt time. A chan-
I nel data check can occur only during the execution of an XIO 
1 instruction. In both cases, the xro instruction may have been 
I issued as a result of a request for 1/0 either in the problem 
I program or within the error recovery routine in the Basic 
I Monitor. 
.. -------+-

0703 Channel programming error. 
The physical tape I/O and error routines attempted to execute 
an invalid command or command chain. The cOIresponding XIe 
instruction may have been issued as a result of a request for 
I/G either in the problem program or in the error recovery 
routine. 
The halt is caused by one of the following conditions: 
a) The device address in the specified physical unit block is 

zero; 
b) the command code in the CCW has four low-order zero bits; 
c) the length count of a read, read-backward, write, or sense 

command is zero; 
d) the ccw contains an invalid data address (protected area 

or outside available storage), or the data address becomes 
invalid at a point during the execution of a read, read­
backward, write, or sense command (i.e., while data is 
being transferred);; 

e) the command chain begins with a transfer-in-channel com­
mand or has tvo successive transfer-in-channel commands. 

'----~ 

-,.--------, 
IRef.No.1 
1 I 
) I 
I -I 
1 43 I 
I I 
1 I 
+-------1 
I 44 1 
I I 
I 1 
I I 
I 1 
I 1 
I I 
I I 
I 1 
I I 
I 1 
+------1 
I 45 
1 
1 
1 
I 
1 
I 
I 
I 
I 
I 
1 
J 
1 
I 
1 
1 
J 
I .L ______ _ 
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r--------T 
I Code ICause 
I Displayed I 
I ESTR 1 
1-- I 
I 0704 1 Error within corrective action. 
( 1 A unit-check condition occurred when an attempt was made in 
I I the error recovery routine to execute a sense command or a 
I I space-block command. 
1-- '--+1--

0705 Disaster condition. 
During execution of the tape error recovery routine, one of 
the following non-correctable conditions has teen encountered: 
a) A data error that occurred during the execution of a read 

or read-backward command has not teen corrected after 99 
re~eated attempts (including 9 tape-cleaning sequences), 
and the problem program does not provide for handling a 
read error. 

b) The execution of a read-backward, backspace-block, or 
backspace-file command led to load point or was attempted 
at load point. 

c) During execution of a command, the tape device concerned 
or the tape control unit left ready status ~ower dropped, 
or the Reset key was pressed, or the tape ran off the 
left-hand reel) . 

d) An equipment-check, overrun, er werd-count-zero condition 
occurred. 

e) An operator-choice condition had ocuIred before this dis­
aster halt, and the operator had considered it a disaster 
condi tion. 

l---._--+--
0706 Operator-choice condition. 

During execution of the tape error recevery 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 repeated attempts. 
b) The tape drive addressed is not attached to the tape con­

trol unit. 
c) 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 

7 - t r a c k com pat it iIi t Y f eat u ret e " d a t a can ve r t era n I' 
although the unit does not have the data conversion 
feature. 

e) A bus-out-check condition has not teen corrected after 3 
re~eated attempts. 

f) An attempt has been made, on a tape drive (one of the 
Models 4 through 6) without the NBZI compatibility fea-

I 1 ture, to read a tape written in the NRZI mode. 

~------, 

IRef.No.1 
I I 
I I 

--+-----~ 
I 46 I 
1 I 
I I 
1 1 
I -I 

47 

+------1 
48 

t--------+---------- +-----1 
I 0707 I Symbolic device address not assigned er net I 49 I 
I I assigned to a tape drive. 1 I 
}--------+------- --II-- 1 
I 0708 I Device not ready. I I 
I I I/O operation requested on a tape drive that is not ready. I I 
t-------+--------- ----II~ 1 
I 0710 I Tape drive on which the system tape is mounted is not opera- I 51 I 
I I tional during tape 1PL. I I 
J--------+-------- I ~ 
I 0711 1 Tape read error during tape 1Ft. PIess S1AFT on the CPU to I I 
I Ire-execute 1PL. If the error occurs repeatedly, create a new I I 
I I system tape. I I 
'-- , ---l.. _______ .J 
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r-----~--------------------------------------~----------------~ I' 
I Code ICause IBestart IRef.No.1 
I ESTR I I I I 
.------+----------------------------------+-------------------------------+----1 
I OB01 IControl statement other than ASSGN IRepeat the If I procedure using I 
I Ifollows IPL. Ithe correct control statement. I 
~------+---------------------------------------~ I 
I OB02 IASSGN statement following IPL is not I I 
I I for SYSRDR. I I 
.-----+-----------------------------------~ I 
I OB03 IIncorrect 'cuu' specification in ASSGN I I 
I I s ta te me n t. I I 
.------+-------------------------------------1 I 
I OB04 IIncorrect 'dd' specification in ASSGN I I 
I I statement. I I 
.------+--------------.----------.--------~ I 
I OB11 IIPL is not followed by a control I I 
I I s ta te me n t • I I 
r----+-----------------------------------_t I 
I OB12 ITape IPL is followed ty a control I I 
I Istatement other than ASSGN. I I 
~------+--------------------------------------~ 
I OB13 11st operand or separator (,) of A~SGN I 
I Istatement is incorrect. I 
.-----+-----------------------------------1 
I OB14 12nd operand or separator (,) of ASSGN I 
I Istatement is incorrect. I 
~------+------------------------------------_t 
I OB15 13rd operand or separator (,) or I I 
I Idelimiter (blank) of ASSGN statement I I 
I I is incorrect. I I 
~-----+----------------------------1 I 
I OB16 14th operand or delimiter (blank) of I I 
I IASSGN statement is incorrect. I I 
I I I -+------1 
I OB17 ITape drive for system tape is 7-track orlCorrect the error condition andl I 
I Inot ready, or not file-protected. The Irepeat the IPL procedure. I I 
I Imounted reel either is not the system I I I 
I Itape or it contains records of wrong I I I 
I Ilength. I I I 
~ I +--------------------------+-----1 
I OB18 IBasic Monitor does not contain unit IRepeat the IPL procedure using I I 
I Inumber specified in ASSGN statement. la set of correct REP cards. I I 
I I + ---+-----1 
I OB19 I End-of-file card missing, or cards ctherlRepeat the IPL procedure using I I 
1 Ithan ASSGN SYSRDR or REP cards between Ithe required cards in the I I 
I I ASSGN SYSRES card and end-of-file card. I correct sequence. I I 
~----+ -\----------------------+--------1 
I OB1A IUnit number in REP card is zero. I Correct the BEP card(s) and I I 
I I I releat the IPL procedure. I I 
~----+------------------------------_+__------------------------+-------J 
I OB20 IEnd-of-job halt. Ifrepare the next job(s). fress I I 
I I 1ST AR Ton CPU. I I 
~----+ -+-------------------------+------1 
I OB30 IPhase not found. Name of phase to be IIf error in JCE statement, I 52 
I Iloaded next is not in core-image Iccrrect and re-insert JCB card,1 
I I directory. (Error in JOB statement or I then press START on CfU to I 
I lerror in FETCH macro instruction of Icontinue processing. I 
I I problem program.) I If error in FETCH m,acro in- I 
I I Istruction, discontinue the job.1 
I I l]g!gl This halt may also occur I 
I I lafter an error halt in the I 
I I IAssembler, CMAINT, ~MAINT, or I 
I I IDSERV program. In this case, a I 
I I I new IPL procedure is required. I 
L ______ ~ I ~ _____ _ 
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r------~ -------,- I , 

I Code ICause 1 Bestart IRef.No. I 
I ESTR J J I I 
.---+_ --t------------------+----~ 
1 OB31 IHardware malfunction or system tape I Be-initiate the system run I I 
I I misposi tioned. I (IPL) • I I 
.--_.--+_ --------11'---, +------1 
1 OB3A ILoad address for the program on IChange control cards -- either 1 I 
I Jthe system tape to te loaded is linsert correct address or I 1 
1 Itoo low for execution in overlap Iremove the overlap specifica- 1 J 
J 1 mode (lower than 2100) I tion. Assembly must l::e per- I 1 
1 I Iformed again. I I 
l-- I +------------------------+-------1 
I 0838 ILoad address on the TXT card when Press START on the CPU 1 
lithe LOADER function is specified console to discontinue I 
I lis lower than! the job. I 
I 12000 for non-overlap mode and tape 1 
1 I input OR I 
I 12100 for non-overlap mode and card I 
I I input OR I 
I 12400 for overlap mode and tape I 
I I input OR I 
J 12500 for overlap mode and card I 
I I infu t. I 
1-----+ I -J 
I OE40 IPAUSE statement has been encountered. ISet uf job(s) as descril::ed. I 
I I IPress START to resume I 
I I I c Fer a ti 0 n • I I 
I- I -+ +-----~ 
I OB41 11st operand or separator (,) or I 52 
I Idelimiter (blank) of control I 
I Istatement is :incorrect. I 
.---+------------------------------1 
1 OE42 12nd operand or separator (,) or I 
I Jdelimitar (blank) of control I 
I Istatement is incorr~ct. I 
I-- I -t 
J OB43 J3rd operand or separator (,) or I 
I I delimiter (blank) of control I 
I Istatement is incorrect. I 
l----+------------------------------~ 
I OB44 14th opera:nd or delimiter (blank) of I 
I Jcontrol statement is incorrect. I 
.. ----+-----------------------------~ 
I OB45 ITape unit number specified in ASSGN I 
I Istatement is not in Basic Monitor. I 

J 
J 

J 

I 
I 

.---+-----------------------+- , 1 -t 
I OB46 IJOB statement is missing. IFollow procedure 52, l::ut place I 52 I 
I I la JOE card in the hopper of I I 
I I ISYSBDR before returning the I I 
I I linput deck. 
~ I +_ 
I OB47 ITwo successive JOB statements have been I 
I lencountered, i.e., no EXEC statement I 
I Ihas been encountered between two JOB I 
1 Istatements. I 
~ I + 
I OB48 IThe card just read did not contain a I 
I Icontrol statement. I 
~-+-------------------------~ 
I OB49 IControl statement contains invalid I 
I loperation code, or TPLAB statement I 
I lis not preceded ty VOL statement. I 
L ____ -L--____ _ --L.-__ _ 
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I I 
----+-----1 

I 54 I 
I I 
J I 
I I 

-------+_------1 
I 52 I 
J I 
I I 
I I 
I I 
I I 

-.l. _____ .J 



~ T I , 

Code ICause IRestart IRef.No.1 
ESTR I I I I 

I +------------:---------------+----1 
OE4A IDATE statement is missing. IAn EXEC statement has been I 52 I 

I ,encountered. Follow procedure I I 
I 152, but place a DATE card in I I 
I Ithe hOfper of SYSBDB before, I 

I I Ireturning the input deck. I I 
~----+-------------~-----------_+------------------+------J 
I OB4B ITPLAB statement is missing or not IDiscontinue the job. , 53 I 
I I in the correct flace. I I I 
1-----+ I +------1 
I OB4C ITPLAB statement is incorrect. I Discontinue the job. , 53 I 
~ I -+ I -l 
I OE4D ILabel-information area in main IDiscontinue the job. , 53 I 
, Istorage is full. (CONFG card incorrect I , I 
I lor too many TFLAB statements for the I I I 
I lavailable storage capacity.) Or: a CONFGI I I 
I Icard is read in after the processing of , , I 
I I a tIe as ton e 'I P LAB s tat e men t . I I I 
I----+_ +-------------------------+--------1 
I OB4E ISYSIPT has not been assigned a tape IInsert a correct ASSGN card fori 52 I 
I Idrive, or oonvert feature is off ISYSIPT and an EXEC [CAtEE card, I 
I I (ignored when SYS1PT is assigned to I in the hopper of SYSRDR and I I 
I I a tafe drive) I continue FIocessing. , I 
J I +--------------------------+--------1 
I OB4F IOn SYSIPT, a tape mark has been IDiscontinue the job. I 53 I 
I lencountered where not expected, or a I I I 
I Irecord of incorrect length has been I I I 
I I read. I , I 
I I +--------------~--------+------__1 
I OB64 IDevice assigned as SYSRDR is not IRepeat the 1PL procedure using I I 
I lattached Ithe frefer ASSGN statement for I I 
I I ISYSRDR, I 
~-----+ -+ I --1 
I OE7A IOverlap has been specified for a IFress STAFT on the CPU console I 53 I 
I Imachine without the overlap feature Ito discontinue the job. I I 
~------+ +_------------------------------+ I 
I OE7E IA system program has teen specified to ICferater choice: I I 
I I run in the overlap mode I a} Press START on the CPU , I 
I I I console to continue in non- I I 
I I I overlap mode. I I 
I I I b) Enter FF into location CE I I 
I I I and press START on the CPU I I 
I I I console to aiscontinue the I I 
I I I job. I I 
~----+ I -+ -f 
I OE7C IError statistics were requested but are ,Press the Start key on the CPU I I 
I Inot allowed with this job. Iconsole to enable normal I I 
I I lexecution of the job. Errer I I 
I I Istatistics will not be , I 
I I linitiated. I I 
i----i-- +------------------------+----1 
I OB7D IError statistics about the preceding IWhen error statistics are not 
I job are requested, but a LOG contrel Irequired, press the Start key 
I statement is missing. Ion the CPU console to continue 
, Ithe job. 
I IWhen error statistics are 
I I required enter bexadecimal IF 
I linto location OOCE to permit 
I Iprinting of the error 
I Istatistics. Then press the 
1 I~tart key on the CPU console 
I Ito continue the job. 
I I (Check if aPfropriate paper is 
I Ion the SYSLOG printer). 
L _____ ..L ---i-____________________________ i--____ _ 
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r--~ -.,.- ~---, 

I Code ICause I Restart IRef.No.1 
I ESTR I I I I 
.---+-- -+- -+------f 
I OBFO IBootstrap card has been loaded. I Continue with step 9 of the I I 
I I I cfera ting procedure for the I I 
I I Itistribution-fackage Retrieval I I 
I I Iprogram. I I 
.-----+- I I --f 
I OBF2 IDistribution-package Retrieval program IContinue with step 15 of the I I 
I Ihas teen loaded. Icperating procedure for the I I 
1 I Itistribution-Package Retrieval I I 
I I I program. I I 
.-----+ I t------. 
I OBF4 IA 9-track distribution tape is mounted Ilerminate program execution I 
I Ion a 7-track tape drive; or the tape land start from the beginning. I 
I Idrive addressed in step 10 of the I I 
I IDistribution-Package Retrieval program I I 
I lis not ready or not attached to the I I 
I Isystem; or the tape reel mounted on thisl I 
I Idrive does not contain the distrituticn I I 
I I tape. I I 
.-._-+-----_. --+- ~ 

I OEFS ITape characteristics specification IEereat from step 191: of the I 
I incorrect, or the same tape drive loperating procedure for the I 
I specified for input and output tapes. Itistribution-fackage Eetrieval I 
I Iprogram. I 
~ + ~ 
I OEF6 End-of-reel condition on output tare. IRereat th£ jot from the begin- I 
I Ining, using a longer tape. I 
~ --------------------------------+ ~ 
I OEF7 Next element on distribution tape has ICcntinue with step 22 of the I 
I been announced by the printer. loperating procedure for the I 
I Iristribution-Package Retrieval I 
I Irrcgram. I 
J-----+- --------------------------+ ~ 
I CEFF ILast element stored on the tistribution I I 
I Itape has been retrieved. I I I 
J-- I -+---------------------------+-----~ 
I OC01 lENt statement incorrect or missing Itisccntinue the jot. 53 
I I (last-card condition was detected on I 
I ISYSRDR, or a card with a 12-2-9 punch I 
1 I in column 1 was read) I or forma t I 
I Ispecifications were not followed, or I 
1 la control statement other than U~, FS , I 
I lor END (or 81 or H2 for the Tape-to- I 
I IPrinter l;rogram) was read. (An error I 
I I message is printed.) I 
... -----+---------------------------------1 
I OC02 IThe number of field-selects (and I 
I Iheader statements for Tape-to-Printer I 
I Iprogram) or field-select coding I 
I Inecessary to perform the requested fieldl 
I Iselection exceeds storage capacity. I 
.------+--------- -f 
I OC03 IIncorrect specification in utility- I 
I Imodifier statement, field-select I 
I Istatement, or job control statement; I 
I lor A5SGN, VOL, and/or TPLAB statements I 
I Imissing; or storage capacity not I 
I Isufficient to assign specified IIC I 
I I areas. I 
1--- I -L- ...L-____ --I 
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r-----~i T------------------- I' 
Code ICause IRestart IRef.No.1 

I ESTR I I I I 
~~ + I ~ 
I OC1A I Data loss or overlay (warning). IOperator choice: I I 
I I I a) Press STABT on CEU to , I 
I I I continue processing. I I 
I I I b) Enter EF into location CE I 53 I 
I I I and press START on CPU to I I 
I , I discontinue the jot. I I 
, I +-------------------------------+------~ 
I OC24 IInput block on current volume was read IPress START on CPU to bypass I 
I Iwith an irrecoverable data error. Itlock and continue proces- I 
I I Ising. I 
~------+ ~ I 
I OC25 IInput block on the current volume I I 
I leither exceeds the specified input I I 
I Iblock size, or -- for fixed-length I I 
I Irecords -- is not a multiple of the I I 
I linput record length. There is no I I 
I Idata error. I I 
.------+ ~ I 
I OC26 IA combination of the conditions that I I 
I Icause halts OC24 and OC25. I I 
j-------+-------------------------.-------f------------------+-------1 
I OC2F IThe available storage capacity is ICperator choice: I' 
I Itoo small for processing multi-volume la} Press START on CPU to I I 
I loutput files. I ccntinue pr,ocessin g. I I 
I I It) Enter F'F into location CE I 53 I 
, I I and press STABT on CEU to I I 
I I I discontinue the job. I I 
~----~ ---+---------------------+-------1 
I OC30 IImproper data entered in location CEo I Enter correct data and press I I 
I I ISTART on CPU to continue I I 
I I I processing. 'I 
l- I + I ~ 
I OC31 I Additional input is expected. IOperator choice: I I 
I I I a) l"Jount new reel and press I I 
I I I START on CPU to continue I I 
, I I Frocessing. I I 
I I It) Enter FF into location CE I I 
, I I and Fress STABT on CEU to I , 
I I I continue processing with I I 
I I I ECF condition. I I 
l-- I -------------+ I ~ 
I OC32 ITape mark read instead of standard IOperator choice: I I 
I Ivolume label on input tape when la) Mount correct reel and press, I 
I Istandard labels have been specified. I START on CPU to continue I I 
I I I processing. I I 
I I It) Enter IF into location CE I 53 I 
J I I "and press STABT to dis- I I 
I I I continue the jot. , I 
~----+ -+----------------------+-----4 
I OC33 IFirst record on input tape is not a Cperator choice: 'I 
I Istandard volume label when standard a) Mount correct reel and pressl I 
1 Ilabels have been specified. SlABT on CPU to continue, I 
I I processing. I I 
, , b) Enter OF into location CE I , 
I I and press START on CPU to I I 
I I continue processing. I I 
, I c) Enter IF into location CE I 53 I 
I I and press STABT on CEU to I I 
I I discontinue the job. I I L ___ L-________________________ ~ ____ __ --L-____ .-J 
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.... -----,- -,- ,.----, 
I Code ICause IBestart IBef.No.1 
, ESTR I I I , 
~-------+-----------------------------+- +----~ 
I OC34 IVolume serial number in standard volume ICFeratcr choice: I I 
I Ilabel on input tape does not correspond la) Press START on CPU to I I 
I Ito file serial numl::er in 'IPLAB control I continue processing. (User I I 
I I statement. I labels are processed.) I I 
I I Ib) ~ount correct reel, enter I I 
I I I OF into location CE, and I I 
I I I FreEs STABT on CPU to I I 
I I I continue processing. I I 
I I Ic} Enter FF into location CE I 53 I 
I I I and press STABT on CPU to I I 
I I I discontinue the job. I I 
J------_+_ --+--------------------+-------1 
I OC35 ,Tape mark encountered before reading ICperator choice: I I 
I Istandard header label on input taIe, la) Mount correct reel and pressl I 
I lor end-o£'-data sensed on multi-file I S'1ABT on CPU to continue I I 
I I input tape (tape mispositioned). I processing. I I 
1---,--+-------- ~ b) Enter OF into location CE I I 
I OC36 IStandard header label not found on I and press STABT on CPU to I I 
I linput tape when standard labels have I ccntinue precessing. I I 
I Ibeen specified. Ic) Enter FF into location CE I 53 I 
, I I and press START on CPU to I I 
I I I diEcontinue the jot. I , 
1----+ -+ I ~ 
I OC37 IFile identification and/or file serial IOIeratcr choice: 
I Inumber in standard header label of inputla} Press STABT on CPU to 
I Itape do not correspond to information inl continue processing. 
I ITPLAE control statement. I b) ~ount correct reel, enter 
}----_t_ -------------1 OF into location CE, and 
I OC38 IVolume sequence numl::er in standard I preEs START on CPU to 
I Iheader label does not correspond to I continue processing. 
I I information in TPLAB control statement. Ic) Enter FF into location CE 53 
J-----+------ -t and press STAET on CPU to 
I OC39 I Informa tion 0 ther than file identifi- I discontinue the jot. 
, Ication, file serial numter, and volume I 
I Isequence number in standard header I 
I Ilabel does not correspond to information I 
I lin TPLAE control statement. , 
I----t --------------------1 
I OC3A IIllegal user header latel read on I 
I Ian input tape. I 
I-- I + -t 
I OC3C ITape mark encountered before reading IOperator choice: I 
I Istandard trailer label on input tape. la) Press STABT on CPU to I 
I-- I -t continue processing with I 
I OC3D I Standard trailer label not found on ,EOF condition. , 
I linput tape when standard labels have Jb) ~ount new reel, enter OF I 
I Ibeen specified. I into location CE, and press I 
I I I S'1ABT on CPU to continue I 
I I I processing. I 
I I Ie) Enter EF into location CE 53 I 
I I I and press START on CPU to I 
I I I discontinue the jot. , 
l-----+- -+- i 
I OC3E IBlock count in standard trailer IOperator choice: I 
I Ilabel does not equal number of blocks la) Press STABT on CPU to I 
I Iread from an input tape. I continue processing. I 
J-------+ -t b) Enter FF into location CE 53 I 
I OC3F IIllegal user trailer label read on I and press STABT on CPU to I 
I Ian input tape. I discontinue the job. I I 
J------+ I +----1 
I OC51 IAdditional output tape required. I~ount new reel and press STABT I I 
I I Ion CPU to continue processing. J I 
L _______ .L- __ ...... ' ____ .______ -L-____ --' 
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I --.- T-------, 
Code ICause IRestart IRef.No.1 

I ESTR I I I I 
J---+-------------------------------+-----------------------------+-------1 
I OC52 ITape mark read instead of standard IOperator choice: I I 
I Ivolume lal::el on output tape when la) l'Icunt correct reel and pressl I 
I Istandard labels have been specified, I SlABT on CPU to continue I I 
I lor multi-file volume was positioned I processing. I I 
I lincorrectly by use of a FILES 11:;) Enter FF into location CE I 53 I 
I Istatement. I and press START on CPU to I I 
I I I discontinue the jot. I I 
1-- I +-------------------------+-----1 
I OCs3 IFirst record of output tape is not a IOperator choice: I I 
I Istandard volume label when standard I a) Mount correct reel and pressl I 
I Ilabels have been specified. I START on CPU to continue I I 
I I I processing. I I 
I I Ib) Enter OF into location CE I I 
I I I and press STABT on CPU to I I 
I I I continue processing. I I 
I I I c) En ter FF into location CE I 53 I 
I I I and press START on CPU to I I 
I I I discontinue the job. I I 
I +-- +----------------------------+------1 
I OC54 IVolume ~erial number in standard IOperator choice: I I 
I I volume label on output tape does not I a) Press STABT on CPU to I I 
I Icorrespond to file serial nu,mber in I continue proce.ssing. I I 
I I TPLAB control statement. I b) l'lountcorrect reel, enter I I 
I I _t OF into location CE, and I I 
I OC57 IFile identification and/or file serial I Fress START on CPU to I I 
I Inumber in standard trailer label on I continue processing. I I 
I loutput tape do not correspond to I c) Enter FF into location CE I 53 I 
I linformation in TPtAB control statement. I and press STABT on (PU to I I 
I I -1 discontinue the job. I I 
I OC5B IOutput tape has not expired. I I I 
~------+- I +--------1 
I OCD1 IA new pass is about to start. Ifress STABT on (PU to continue I I 
I I I processing. I I 
~------+ ---+----------------------------+-------_t 
I OCD7 IAn OPTN TES statement was encountered I Press START on (PU to discon- I 53 I 
I Ifor the Initialize Tape Utility program.ltinue the jol::. I I 
~----+------------------------------"" I I 
I OCD8 INo VOLx cards found after INI'ITP I I I 
~---+------------------------------_t I I 
I OCD9 IAn operand detected more than once cn I I I 
I Ian INITTP control statement. J I I 
I I + I ~ 
I OCDA IFirst control statement reaa is nct IPress START on CPU to discon- I 53 I 
I IINITTP, or is INITTP but contains Itinue the jol::. I I 
I I invalid operand (s) • I I I 
~------+- "" I 
I OCDB ISYSOOO not assigned. I I 
~ I --I I 
I OCDC IUtility-modifier statement does not I I 
I Icontain SERIAL when the CARD option I I 
I I is not specified. I I 
~------+ "" I 
I OCDD IThe beginning serial number or the code I I 
I Iwas not indicated or incorrect in the I I 
I lutility-modifier statement with the I I 
I ICARD option not specified. I I 
~----+ -f I 
I OCDE ICODE has not been entered with the I I 
I ICARD option not specified. I I 
~-----+- "" I 
I OCDF IA card that did not contain a VOLx I I 
I lor END statement has been read. I I 
L _____ -L- ______ ~ _________________________ L___ ____ J 
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r-- I ---.-------------------------------T-------' 
I Code ICause IRestart IRef.No.1 
I ESTR , I I I 
l------+ I +-------1 
I OD01 IThe input. data file read on the 2501 I 55 I 
I ,contains a record which, according to , I 
lithe input. specifications, is incorrect I I 
I lor out of sequence. I I 
r------+-------- -f I 
I OD02 IThe input data file read on the 2560 I I 
I Iprimary feed contains a record which, I , 
I ,according to the input specifications, I , 
, lis incorrect or out of sequence. , I 
r---+---------------------------------I , 
I OD03 IThe input data file read on the 256C , , 
I ,secondary feed contains a record which, I I 
, laccording to the input specifications, I I 
I lis incorrect or out of sequence. I , 
j----+ --+ +--------1 
J OD07 IThe input data file read on a 2415 tape IOperator choice: I 57 , 
I Idrive contains a record which, accordingla} Press START on CPU to I I 
I Ito the input specifications, is I discontinue the jot. I I 
I I incorrect or out of sequence. 11:) Enter FF into loca tion CE I I 
I I I and press STARr on CPU to I I 
I , I continue processing I , 
1------+ -+- , -I 
I ODOF IUser-programmed halt provided by means IOFerator choice: I 53 , 
I lof halt indicator H2. . I a) Press START on CPU to I I 
I I I continue the jot. I I 
I I I b) Enter FF into loca tion CE I I 
I I I and press ST ART on CPU to I I 
I I I discontinue the job. , , 
r------+---------------------------------+ --+--------1 
I OD10 ,Input of tables is completed. IPress STABT on CPU to I I 
~~--------------------------------------~continue processing. 'I 
I OD11 I Data processing is completed and I , I 
I I outpu t of tables is to follow., , , 
~ I -+--------------------------+-------1 
I OD12 IThe number of tatle recerds read from a IPress START on CPU to I 53 I 
I Icard reading device is lower than the ,discontinue the jot. " 
I I number specified in the source program. I I I 
1-------+ -I I , 
, OD13 IThe number of table records read from , , , 
, la tape drive is lower than the number I I , 
, I specified in th e sour ce pro gr am. , I I 
~ I +--------------------------+------1 
, OD14 IA reflective marker has teen encountered, I 53 I 
I I while a table is being written on tape. I I I 
1--- , +------------------------------+-----1 

OD21 12501 End-of-file condition ,OFerator choice: I I 
OD22 12560,2520 occurred, but one or more ,a) Fress STABT on CPU to ,53, 
OD23 11442 records required according , discontinue the jot. , I 
OD27 12415 to sequence specifications Ib} Enter FF into location CE, I 

I have not been read. ,and press START on CPU to, I 
, , centinue processing with I I 
I I end-of- file condi tion. , I 
I 'c) For stop no. 0])21, OI22" I 
I , OI23, continuation of the I I 
, , jeb is possitle as indicatedl I 
, , under Restart 55, provided a, , 
I I value other than FF or 00 isl I 
I I entered into location CE., I 

t------+---------------------------------+---------------------------+------1 
I OD30 ,Error statistics are not specified in ,Press STABT on CPU to I 53 I 
I I column 35 of the RPG control card, but ,discontinue the jol::. 'I 
I Ian OPTN TES card is present. I I I L--- , ~ ___________________________ ~ _______ J 
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~-------------------------------T-------' 

I Code ICause IRestart IRef.No.1 
I ESTR I I I I 
I I -+------------------+-------_� 
I ODFO IUser-programmed halt provided by means IOperator choice: I I 
I lof halt indicator H 1 I a) Press STABT on CPU to I I 
I I I continue the jot. I I 
I I I b) En ter FF into location CE I I 
I I I and press START to I I 
I I I discontinue the job I I 
l--- I -+------------------------+--------t 
I ODF1 IThe matching field specified in the I 56 I 
I linput s}ecifications is out of sequence I I 
I lin the input file read on the 2501 when I I 
I Itwo or three input files are being read.1 I 
I t------------------------------~ I 
J ODF2 IThe matching field specified in the I I 
I linput s}ecifications is out of sequence I I 
I lin the input file read on the 2560 I I 
I Iprimary feed when two or three input I I 
I I files are being read. I I 
I I -t I 
I ODF3 IThe matching field specified in the I I 
I linput specifications is out of sequence I I 
I I in the input file read cn the 2560 I I 
I Isecondary feed when two or t.hree input I I 
I Ifiles are being read. I I 
t-----+---~----------------------------_+_-------------------------+-------_1 
I OtF7 IThe matching field specified in the ICperator choice: I 57 I 
I linput specifications is out of sequence la) Press START on CPU to I 53 I 
I lin the input file read cn a 2415 tape I discontinue the jot. I I 
I Idrive when two or three input files are It) Enter FF into location CE I I 
I Ibeiny read. I and press START on CEU to I I 
I I I continue processing. I I 
j------t---------------------------------t----------------------------t-----_I 
I OtFF IUser-programmed halt provided by means ICperator choice: I 
I lof halt indicators H1 and H2. la) Press START on CPU to I 
I I I continue the job. I 
I I It) Enter FF into location CE I 
I I I and press STABT on CEU to I 
I I I discontinue processing. I 
j-------+ +- 1 
I OE01 IRecord of incorrect length has been IEress STABT on CEU to 57 I 
I Iread, and neither WLRERR=name nor Idiscontinue the jot. 53 I 
I IEBROPT=parameter is specified in the I I 
I Ipertinent DTFMT statement. I I 
t----+------------------------·-------+---------------------------~-----_I 
I OE02 IElock count in standard trailer label ICperator choice: I 57 I 
I Idoes not equal the number of blocks la) Press START on CPU to J 53 I 
I Iread from an input tape. I discontinue the jot. I J 
I I It} Enter FF into location CE I I 
I I I and press START on CEU to I I 
I I I continue processing. I I 
j------+--------------------------t I _I 
I OEO) IEnd-of-volume condition on input or ICperator choice: I 57 I 
I loutput file, and no alternate drive la) Press START on CPU to I 53 I 
I Ispecified. I discontinue the jot. I I 
I I I b) Mount new reel, enter FF I I 
I I I into location CE, and press I I 
I I I START on CPU to continue I I 
I I I processing. I I 
1 1 ..L --'--_____ .. _J 
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r-- i ~------------------------------~-------, 
I Code ICause IRestart IRef.No.1 
I ESTR I I I I 
I-- I I +-----1 
I OE04 IDuring read-backward, an end-of-file IOperator choice: I 57 I 
I I condition has been reached but no I a} P.ress START on CPU to I 53 I 
I Iheader label is encountered although I discontinue the job. 1 I 
I I standard labels have been specified. I b} Enter :F F into location CE I I 
I-- I ~ and press START on CPU to I I 
I OEOS I Informa tion 0 ther than the file serial I continue processing. I I 
I I number, file sequence number, or I (OE04: label processing is I I 
I I volume sequence number in the standard I bypassed. OEOS: user: labels I I 
I Iheader label does not correspond to I can be processed.) I I 
I I informa tion in TPLAB statement. I I I 
~----+- + I -4 
I OE06 IFile serial number in standard header IOperator choice: I 57 I 
I Ilahel does not correspond to I a) Press START on CPU to I 53 I 
I linformation in TPLAB statement. I discontinue the job. I I 
~------+-- Ib) Mount correct reel, enter FF) I 
I OE07 IVolume sequence number in standard I into location CE, and press J I 
I Iheader label does not correspond to I START on CPU to continue I I 
I linformation in TPLAB statement or I pr:ocessing. I I 
I I updated volume sequence number of I I I 
I Imulti-volume file, respectively. I I I 
1-----+ --+------------------------+-----1 
I OEOa I Standard-labeled input file is to be IOperator choice: I 57 I 
I I read on a multi-file reel, and the I a} Press START on CPU to I 53 I 
I Ireel is positioned beyond the I discontinue the job. I I 
) Idesired file. Ib} Manually position the tape, I I 
I I I enter FF into location CE, I I 
I I I and press STABT on CfU to I I 
I I I continue processing. I I 
~---+ I I ~ 
I OE09 INo volume label read on input tape IOperator choice: I 57 I 
I lalthough standard labels have been la) Press START on CPU to I 53 I 
I Ispecified. I discontinue the job. I I 
I I Ib) Enter FF into location CE I I 
I I I and press STABT on CPU to I I 
I I I continue processing. {Header I I 
) I I labels are processed.} I I 
~ I -+ I -1 
I OEOA No volume label read on output tape IOperator choice: ) 57 I 
I although standard labels have been I a} Press START on CPU to I 53 I 
I specified. I discontinue the job. I I 
I I b) Moun t correct reel, enter FF I I 
I I into location CE, and press I I 
I I S'IART on CPU to continue I I 
I I processing. I I 
~ I I I 
) OEOB No standard header label read on input I Operator choice: I 57 I 
I tape al though standard labels have I a) Press START on CPU to I 53 I 
I been specified, or the specified file I discon tin ue the job. I , 
I is not contained in a multi-file volume.lb) Enter FF into location CE, I 
I In the latter case, a restart is Dot I and pr:ess START on CPU to I , 
I possible. I continue processing. I I 
~ I -+ I I 
) OEOC IOutput tape is not at load point when Ifress START on CPU to I 57 I 
I Istandard labels have been specified, and,discontinue the job. I 53 I 
I Ino preceding standard trailer label is , I I 
, Ifound. , , , 
~----+------ -f I I 
I OEOD ,First record is not a tape mark when , I , 
I I read- backward is specified. I , I 
r-·---+------ I -+-----1 
I OEOE ,Standard trailer label does not ICperator choice: I 57 I 
I ,correspond to information in TPLAB la} P.ress START on CPU to I 53 , 
I Istatement when read-backward is I discontinue the job. I I 
I I specified" Ib} Enter FF into loca tion CE" , 
I I I and pr:ess START on CPU to I I 
I , , continue processing. I , 
L _____ .L-______ _ -L ____ ----.J 
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I I -.----------

I Code ICause IRestart 
I ESTR I I 
I I t 
I OEOF INo TPLAE information has been found for IPress START on CPU to 
I la file in the label-information area. I discontinue the job. 
I I -1 
I OE10 IToo many TPLAB statements have been I 
I Iread for the current program; or CONFG I 
I Istatement is incorrect for the I 
I Icurrent program. I 
I I -+ 
I OE11 IOutput tape is not at load point, and IOperator choice: 
I Ifile serial number of preceding trailer la) Press START on CPU to 
I Ilabel does not correspond to information I discontinue the job. 
I lin TPLAE statement. Ib) Enter FF into location CE 
I I I and press START on CPU to 
I I I continue processing. 

I , 

I Ref. No. I 
I 

+----~ 
57 
53 

57 
53 

I I + ------+-----1 
I OE12 Output tape has not expired. IOperator choice: 
r----+----- ~a} Press START on CPU to 
I OE13. Volume serial number in standard volume I discontinue the job. 
I label/does not correspond to file Ib) Enter OF into location CE 
I serial number in TPLAB statement. I and press START on CPU to 
I I continue processing with 
I I mounted reel. 
I Ic) Mount correct reel, enter FF 
I I into location CE, and press 
I I START on CPU to continue 
I I processing. 

57 I 
53 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I I ~ --+----1 
I OE14 IFor an input file, no trailer label has IOperator choice: 
I Ibeen read after the tape mark although la) Press START on CPU to 
I Istandard labels have been specified. I discontinue the job. 
I I Ib) Enter OF into location CE 
I I I and press START on CPU to 
I I I continue processing with 
I I I end-of-file condition. 
I I Ic) Enter FF into location CE 
I I I and press START on CPU to 
I I I continue processing with 
I I I end-of-volume condition. 
r---t I 
I OE15 IRequired tape drive has not been I Press START on CPU to 
I I assigned. Idiscontinue the job. 
j-----~ I 
I OE1A IRead/compute write/compute overlap I Press START on CPU to 
I Ifeature has been specified with the Idiscontinue the job. 
I IEXEC RWC statement, but no DTFBG I 
I IRWC=YES was issued during generation. I 
I----t_ -f 
I OE1D IDTFBG=YES has been specified I 
I Iduring generation but no EXEC RWC I 
I Istatement was issued. I 
I I -1 
I OE9A I Read/compute write/compute overlap I 
I Ifeature was specified by Rwe in EXEC I 
I Istatement, but RPG control card has a I 
I Iblank in col. 38. I 
I I -1 
I OE9B I Read/compute write/compute overlap I 
I Ifeature was not specified in the EXEC I 
I Istatement, but RPG control card has a I 
I I Win col. 38. I 
~ ____ ~!_____ i 

57 I 
53 I 

I 
I 
I 
I 
I 
I 
I 
I 

I I 
t_-----t 
I 53 I 
I I 
t------t 

53 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.J 

Programmed-Halt DisFlays and Restart Procedures 143 



r-- I ~ ~-------, 

I Code ICause IRestart IRef.No.1 
I ESTR I I I I 
I-- I I t-------t 
I OEAO IPermanent tape read error. IOperator choice: 57 I 
~------t ~a) Press START on CPU to 53 I 
I OEB1 IWhen fixed-length records are specified,1 discontinue the jot. I 
lithe length of a block read is not an Ib) Enter IF into location CE I 
I linteger multiple of the specified recordl and press STABT on CPU to I 
I Ilength, or greater than the specified I continue processing. I 
I Iblock length. I , 
I-- I 1 , 
I OEB2 I When variable-length records are I I 
I Ispecified, the length of a block read I I 
I I is not equal to the block length I I 
I lindicated in the block header, or I J 
I Igreater than the maximum block length I I 
I I specified. I I 
I-- I I -i 
I OEC1 IWhen variable-length records are IPress StART on CPU to 57 I 
I ,specified, the record length is O. Idiscontinue the job. 53 I 
t---t 1 , 
I OEC2 IWhen variable-length records are , , 
I Ispecified, the record length is I I 
I Igreater than the maximum record I I 
I Ilength specified. I I I 
I----t_ I -+----i 
I OEDO INext reel of file cannot be opened I Press START on CPU to I 53 I 
I Isince the OPEN routine has been Idiscontinue the job. I' 
I loverlaid. I J I 
I-- I -+- I --J 
, 1A01 lEND card of input deck is not followed IPress START on CPU to continue I , 
I Iby an end-of-file card. I processing. Check whether the I I 
I I Icard read after END card I I 
I , I belongs to next jot, and if I I 
I , Iso, return it to the hopper. I , 
t----t_ , t_----~ 

I 1A02 I END card of inp ut deck is missing. I Follow procedure S3. (Check I 53 I 
I I Iwhether cards for the next job I J 

I ) Ihave neen ejected £1 the NPBO, I I 
I I land if so, return them to their) I 
I I lhopper decks.) I I 
I-- , t----------------------+----~ 
I 1A03 I Both NOLIST and NODECK have been IPress START on CPU to I 53 , 
I ,specified in AOPTN statement (s) • ,discontinue the jot. I' 
I-- I t , ~ 
I 1A04 ,System tape is incomplete or damaged. IPress START on CPU to I 53 I 
I , I discontinue the job. (If the, I 
I , lerror occurs repeatedly, a new I I 
I I Isystem tape must be created.) I , 
I-- I -+- -+----~ 
I 1A05 ILast card of input deck may have been IPress START on CPU to continue I I 
I Ipunched by mistake on 2520 Card Read- I processing. Check last card I I 
I IPunch or 2560. Istacked. If it has been I I 
1 I IFunched, replace it by a I I 
I I I correct card. I I 
J-----+------------------------+-----------------------f------J 
I 1A06 ICard following END card of input deck I Press START on CPU to continue I I 
I Ihas teen misread and cannot ~e IFrocessing. Check whether the, , 
J lidentified. Icard read after ENt card I I 
I I I belongs to next job, and if so, I I 
I I Ireturn it to the hopper. I , 
l-- I t I I 
, 1A1F IMacro definition not found in library. IPress START on CPU to I 53 I 
, I ,discontinue the job. (If the I I 
I I lerror occurs repeatedly, a new I I 
1 I Isystem tape must be created.) I , 
L---__ ...l..- ~ I --I 
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r----y-- --,- i -, 

I Code ICause I Restart IRef.No. I 
I ESTR 'I I I I 
j-----t_------------------------t- -+-----1 
I 1ABA ICard punching device assigned to SYSOPT I Press START on CPU to continue J I 
I I is not at tached to the Model 20. I p::ocessing. (The object progra m I I 
I I I is not punched out.) I I 
I I +- I 1 
I 1 ABB SYSIPT was in "not operational" IPress START on CPU to continue I I 
I condi ti on when it was att empted to I processing. Empty the hopper (s) I I 
I eject the last card into the stacker. lof the device assigned to I I 
I ISYSIPT and press NPRC. Return I I 
I lany cards following the last I I 
I Icard to the hopper{s). Return I I 
1 Ithe hopper decks. 1 I 
I----t- -1-------------------+------1 

1ACO SYSOOO Incorrect assignment. 1 Press START on CPU to 53 I 
1AC1 SYS001 No physical device assigned Idiscontinue the job. 1 
1AC2 SYS002 to required symbolic device I I 
1ACA SYSOPT address, or tape drive 1 I 
1ACB SYSIPT assigned to SY5IPT, or "data I I 

converter off" specified for I I 
7-track drive. I I 

1ACE SYSLST Conflicting assignment. I I 
SYSLST is unassigned while 1 

.AOPTN NOLIST is not 1 
specified. I 

r-----~I- ~ 
1ADO 
1AD 1 
1AD2 
1ADA 

1 AEO 
1AE 1 
1 AE2 
1AEA 

15Y5000 Tape drive has been assigned 1 
I SYSOO 1 to more than one symbolic I 
ISY5002 device address used (other I 
15YSOPT than 5YS002 and SYSOPT). I 
I -4 
15YSOOO End of reel has been reached 1 
15Y5001 during write operation. 1 
ISYS002 I 
ISYSOPT I 
I -4 

1AFO ISYSOOO Error condition during read I 
1AF1 ISYS001 operation (incorrect-length I 
1AF2 ISYS002 record, tape mark where not I 
1AFF ISYSBES expected, wrong bl'ock number,1 

1 I etc.) due to damaged tape. I 
1-----+ ~ 
I 1BOO IThe same tape drive assigned to more I 
I Ithan one symbolic device address used, I 
1 lor no device assigned to required I 
) Isymbolic device address, or "data I 
I Iconverter offrt specified for 7-track I 
I I tape dri ve. I 
j + ------------------1 
1 1B01 ITape Basic Monitor is incorrect. 1 
II+--
I 1B02 IControl statement read on SYSBDB is not ICorrect the card containing 
I IASSGN, CONFG, or END statement. Ithe statement and continue 
I I Iprocessing. 
j-----t_ I 
I 1B03 IControl statement on SYSIPT I Press STABT on CPU to 
I Imisplaced or incorrect. Idiscontinue the job. 
j------+__ 1 
I 1B04 11st operand or separator (,) of ASSGN I Correct the card containing 
I Istatement is incorrect. Ithe statement and continue 
j-----__+__ -Ifrocessing. 
I 1B05 12nd operand or separator (,) of ASSGN I 
I Istatement is incorrect. I 
L I ! 

52 
-I 
I 
I 
I 

+-------1 
I 53 I 
1 1 
+-------1 
J 52 I 
1 1 
I 1 
1 I 
I 1 
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r I i -,--------, 

I Code ICause I Restart IRef.No.1 
I ESTR J I I I 
I- . I I +------1 
J lB06 13rd operand or separator (,) or I Correct the card containing I 52 I 
I Idelimiter (blank) of ASSGN statement Ithe statement and continued I I 
I lis incorrect. I processing. I I 
I----t- -t I I 
I lB07 14th ope:cand or delimiter (blank) of I I I 
I IASSGN statement is incorrect. I I I 
I-- I + I i 
I lBOS IASSGN statements for tape Basic Monitor IPress START on CPU to continue I I 
I Ispecify more than 6 physical tape-drive I processing. (The excess ASSGN I I 
I I addresses. Istatements are ignored.) I I 
1-------+ , +-------1 
I lB09 ICONFG statement for tape Basic Monitor I Correct the card containing the, 52 I 
I lis incorrect. Istatement and continue I I 
I I I processing. I I 
I-- I +---------------------+----i 
I lBOA IPHASE statement for Job Control program IPress START on CPU to 53 
I lis missing or misplaced. I discontinue the job. 
I-- I -t 
I lBOB IPHASE statement is incorrect or phases I 
I lare out of sequence. I 
I-- I -t 
I lBOC ILoad address for text in TXT or REP I 
I Icard is lower than load address of I 
I Iphase or higher than 32,767. I 
I- I -I 
I lEOD IPhase/subphase consists of less than I 
I 124 bytes or SYSEOJ is the only input I 
I I phase. I 
r I -t 
I lBOE ILoad address of phase or subphase is I 
I Ilower than end address of Basic Monitor.1 J 

I--- I -t I 
I 1 BOF I Phase has more than 9 subphases. I J 

r- I I -------r--~ 
I lB10 ITwo consecutive XFR or END cards have I warning only. Press START on I I 
I I been read. I CPU to conti nue processing. I I 
I I I (The second XFR or EN!: card I I 
I I lis ignored.) I I 
J----+_------. I --+-------1 
J lBl1 ITape mark has been encountered on IOperator choice: I I 
I ISYSIPT. la) Press START on CPU to I I 
I I I continue processing with I I 
I I I same reel. I I 
I I I b) Mo un t new reel and press I I 
I I I START on CPU to continue I I 
I I I processing. I I 
I--- 1 -+-1 -- I -t 
I 1B12 1 Specification in REP card is not IPress START on CPU to 1 53 
I Ihexadecimal. Idiscontinue the job. 1 
I--- 1 -t I 
1 lB13 I Error statistics specified and not I I 
I Ipossible with LDSYS. I I 
I--- 1 -t I 
I 1B21 IThe name used in an Assembler ENTRY I I 
I Istatement is the same as that used in I I 
I la preceding Assembler ENTRY statement. I I 
J- , -t I 
J 'lB22 I A phase name is the same as the name of I I 
I I a control secJ.ion or the name used in an I I 
, IAssembler ENTRY or EXTRN statement. I I 
l----+_ -I I 
I lB23 IThe name used in an Assembler ENTRY I I 
I Istatement is the same as that of a I I 
J Ipreceding control section. I I 
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Code ICause IRestart IRef.No.1 
ESTR I I I I 

I +-----------------------+-----1 
1B24 IThe name of a control section is the IPress START on CPU to 53 

Isame as that of a preceding control Idiscontinue the job. 
I Isection. I 
.---+- -f 
I 1B25 IAn ESID number is multiply defined I 
I Iwithin one control section. I 

.-----~ -f I 1B26 IToo many pha~e, control section, ENTRY, I 
I land/or EXTRN names have been used for I 
I I the specified stor age cap acity • I 
I I -1 
I 1B27 IAn ESID number that is not defined in I 
lithe control section has been referenced I 
I lin an RLD, TXT, REP, END, or XFR record. I 
.. I -f 
I 1B28 IAn ESID number in an RLD, TXT, REP, END,I 
I lor XFR record has been defined in the I I 
I ,control section, but do es not refer to I I 
lithe section Definition entry for this I I 
I Isection. I I 
I I -1 I 
I 1B29 IA TXT record pertaining to a previously I I 
I Iprocessed phase has been encountered. I I 
I I -t I 
I 1B2A IThe name used in a section Definition I I 
I lentry is the same as the name used in ani I 
I IAssembler ENTRY statement in a precedingl I 
I Icontrol section. I I 
I I +-- -t 
J 1B2B I ACTION control statement cont.ains IPress START on CPU to continue I 
I linvalid operand. Iprocessing (Statement is I 
I I lignored.) I 
• I I -f 
I 1B2C IThe (optional) name in an ENTRY control I Press STABT on CPU to 53 
I Istatement has not been defined as the Idiscontinue the job. 
I Iname of a phase or control section or I 
I las the name used in an Assembler ENTRY I 
I Istatement. I 
I-- I -t 
I 1B2D 11st operand of PHASE statement is I 
I I incorrect. I 
I I -t 
J 1B2E 12nd operand of PHASE statement is I 
I I incorrect. I 
I I -1 
I 1B2F 13rd operand of PHASE statement is I 
I lincorrect. I 
I I -+- -I 
I 1B30 14th operand of PHASE statement is IPress START on CPU to 53 
I lincorrect or not previously defined. Idiscontinue the job. 
1 I -t 
I 1B31 No device assigned to required symbolic I 
I addressees), or the same tape drive I 
I assigned to more than one symbolic I 
I address used, or incorrect device I 
I type(s) assigned. I 
• -f 
I 1B32 Symbolic transfer address in an END or I 
I XFR record has not been defined I 
I previously. I 

..L-
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r- I ------------------~i----------- 1-' 

I Code ICause IRestart IRef.No.1 
I ESTR I I I I 
~ I -------------+1-- +------4 
I 1B33 ITape mark has been read on SYSIPT. IOperator choice: I I 
I I I a) Press START on CPU to I I 
I I I continue processing with I I 
I I I same reel. I I 
I I I b) Mount new reel and press I I 
I I I START on CPU to continue I I 
I I I processing. I I 
1--- I -+ I -f 
1 1B34. IInput records are out of sequence. IPress STABT on CPU to I 53 I 
I I 1 discontinue the job. I I 

I

t--1B35 II First card column contains charact~r ~press STABT on CPU to cont-i-n-u-e~:-- 1 
other than blank or 12-2-9, or -- 1f I 'I I processing. (The card is I I 

I I blank -- card is not a PHASE, ACTION, lignored.) I I 
1-__ I or ENTRY card. I +---__ ~ 
I 1B36 IREP card contains an incorrect I Press START on CPU to 53 
I Ispecification. Idiscontinue the job. 
1--- I -I 
I 1837 ILoad address calculated from PHASE I 

II Istatement is higher than 32,767. I 
t-----t -I 
I 1B38 11st input statement is not a PHASE I 
I I statement. I 
I- +--- -----------------1 
I 1B39 INo TXT cards present for last phase. I 
l- I ~ 
I 1B40 lEnd of reel reached on SYSOOO or I 
I ISYSOPT. I 
~ I + ---+-----1 
I 1B41 lOuring read operation, tape mark IPress START on CPU to 58 

53 
I 
I I lencountered where not expected, or I discontinue the job. 

I Irecord of incorrect length read. I I 
I- +_ I 
I 1B42 ITape on SYSOOO is mispositioned. I Press STABT on CPU to 

-t------t 
I 53 I 

I I (Hardware malfunction.) I discontin ue the job. I I 
)----+ -I 
I 1B43 IThe same tape drive assigned to more 
I Ithan one symbolic device address used, 
1 lor no device assigned to required 
I Isymbolic device address, or "data 
I Iconverter off" specified for 7-track 
I Itape drive. 
)----+-
I 1B44 IName field of control statement contains 
I lincorrect specification, or, if SYSIPT 
I land SYSRDR refer to the same device, 
I IPHASE statement is not preceded by a 
I Icontrol statement. 
~ I , 
I 1B45 IControl statement contains invalid I 
I loperation code. I 
~ I ----------------1 
I 1B46 11st operand or separator (,) or I 
I I delimiter (blank) of control I 
I I statement is incorrect. I 
1----+ ~ 
I 1B47 12nd operand or separator (,) of control I 
I Istatement is incorrect. I 
I-----+- -t 
I "IB48 13rd operand or separator (,) or deli- I 
I I miter (blank) is incorrect. I 
1-----+ ~ 
I 1B49 14th operand or delimiter (blank) is I 
I Ii ncorrect. I 
L ___ ---'-
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I I 
I I 
I I 
I I 
I I 
I I 
+----1 

Follow procedure 52 and correctl 52 
or insert the control statementl 
before returning the hopper I 
deck to the hopper. I 

I 
I 
I 
I 
I 

I 
J 



r---~ ----------~-------------------------------~------, 

J Code 
I ESTR 

ICause I Restart IRef.No.1 
I I 1 1 

~ ----~I- ------------------+1----------- +------~ 
1 1B4A 
1 
I 
1 
1 
I 

1B4B 

1B4C 

ITwo consecutive XFR or END cards have I Press START on CPU to continue I 1 
1 been read, or a CAT AL sta tem,ent is I processing. (The second XFR or 1 I 
1encountered after an end-of-file card lEND card or the CATAl 1 I 
Ihas been read on SYSIPT. Istatement, respectively, is I J 
1 I ignored.) I I 
I -+-------------------------------+------~ 
I PHASE sta tement is not followed by 1 Press START on CPU to I 53 1 
IREP, TXT, XFR, or END cards. Idiscontinue the job. I I 
I t I ~ 
CATAL statement is encountered when Operator choice: J 
tape mark has been read on SYSIPT. a} Press START on CPU to I 53 

discontinue the job. I 
b) Enter OF into location CE J 

and press START on CPU to 
continue processing. (The 
CATAL statement is ignored.) 

c) If the tape on SYSIPT con­
tains additional input, 
leave it on the drive. 
If further input is stored 
on another tape, mount that 
tape on SYSIPT. Enter FF 
into location CE and press 
S1ABT on CPU to continue 
processing. 

~----+ ------11---- +-------~ 
1 1B4D IPhase SYSEOJ is to be included I Press START on CPU to I 53 1 
1 1 (replaced) and is not the first 1 discontinue the job. 1 1 
J Iphase in the input stream, or SYSEOJ I I I 
I 1 has been read as operand in a DELET 1 I 1 
1 I statement. I I I 
I I -i I I 
I 1B4E I Input phase or DELET statement out of I I I 
I Isequence. 1 I I 
1 I -i I I 
I 1 B4F I PHASE statement contains invalid I 1 I 
I loperands, or load address of a phase I I 1 
I lis lower than end address of Basic 1 I I 
I 1 Moni tor area, or colu mn 1 of PHASE I I I 
I 1statement is not blank. I I I 
t------t --t- ,-----111- 1 
I 1B50 IPHASE statement contains phase name withlPress the START on CPU to 1 53 I 
1 1illegal characters, or phase name Idiscontinue the job. I I 
I Iconsists of more than 6 characters. I I I 
I I ... 1 I 
I 1B51 ILoad address in TXT or REP card is I 1 I 
I, Ilower than load address of phase. I 1 I 
I I -i I I 
I 1 B52 I Load address of last byte in TXT or REP I I I 
I Icard is higher than 32,767. I J I 
I I -i I I 
I 1B53 I Phase or subphase consists of less than I 1 I 
I \24 bytes. I 1 I 
I I t--------~ I ~ 
I 1B54 JPhase to be deleted not found in IPress START on CPU to continue I I 
J Ilibrary. I processing. (DELET statement isl I 
1 1 lignored.) I I 
t I --+- +-----~ 
1 1B55 IPHASE statement not found where I Press START on CPU to continue I J 
1 I expected. I processing. (Warning only.) 1 I 
I 
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r I ~ i , 

I Code I Cause 1 Restart I Ref. No.1 
I ESTR I I I I 
,. I t_ I ~ 

I 1B56 IPhase has more than 9 subphases. IPress START on CPU to I 53 I 
I-- I -f discontinue the job. I I 
1 1657 1 MONTR sta tement encountered is not the I I I 
I Ifirst control statement, or two MONTR I I I 
I Istatements have been encountered. I I I 
1---. I -1 I I 
I 1B58 ITape Basic Monitor is incorrect. I I I 
I-- I I -------+-----4 
I 1B59 IAS5GN statements for tape Basic Monitor IPress START on CPU to continue I I 
1 Ispecify more than 6 physical tape-drive Iprocessing. (The excess ASSGN I I 
I laddresses. I statements are ignored.) I J 

I-- I -+- I ~ 
I 185A IREP card contains invalid hexadecimal IPress START on CPU to I 53 I 
I IcharacteI: (s) • I discontinue the jot. I 1 
I-- I -+ I -f 
1 1860 11st control statement is not a PRIOR I I 52 I 
I Istatement. I I I 
I-- I --t I I 
I 1861 IStatement read is not a control I I I 
I I sta temen t. 1 I I 
~ I --t I 1 
I 1B62 IControl statement contains invalid I I 1 
1 I operation code. I I I 
I-- I +- I ~ 
I 1B63 IPBIOR control statement contains invalidlOperator choice: I I 
I I opera nd. I a) Press ST ART on CPU to I 53 I 
I-- I -4 discon tin ue t he job. I I 
I 1864 I PlnOR statement is out of sequence. I b) Enter FF into location CE I (52) I 
t--- I -f and press 5T ART on CPU to I I 
I 1B65 IDELET control statement contains I continue processing. (The I I 
I linvalid operation code. I incorrect card is ignored. I I 
t-----t_ -f A correct one may be I I 
I 1B66 IDELET statement with operand ALL is I inserted as described in I I 
I Inot preceded by a PRIOR statement. I procedure 52.) 1 I 
t I -+- t_----. 
I 1B67 IDELET control statement or input macro IOperator choice: 1 I 
I Idefinition out of sequence. la) Press START on CPU to I 53 I 
I I I discon tin ue the job. I I 
I I I b) Enter FF into location CE I I 
I 1 I and press START on CPU to I I 
I I I continue processing. (The I I 
I I I DELET statement is ignored I I 
I I I or the macro definition is I I 
I I I skipped.) I I 
J-- I --+- I -I 
I 1B68 IElement in control statement (operation IOperator choice: I I 
I Icode or operand) is missing or extends la) Press START on CPU to I 53 I 
I Ibeyond column 71. I discontinue the job. I I 
1 I Ib) Enter IF into location CE I (52) I 
I I I and press START on CPU to I I 
I I I con tin ue processing. (The I I 
I I I incorrect statement is I I 
I I I ignored. A correct one may I I 
I J I be inserted as described in I I 
I I I procedure 52.) I I 
I-- I -+- I -I 
I 1B69 I During write operation on SYSOOO or IOperator choice: I 58 I 
I ISYSOPT, end of reel is encountered. la) Press START on CPU to J 53 I 
I I I discontinue the job. I I 
I I Ib) Enter FF into location CE I I 
I I I and press START to continue I I 
I I I processing. (Only a few I I 
I I I records can be writ ten on I I 
I I I the tape.) J I 
L--- I ..l.- , 
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r --------------------.- '----rj- --, 

I Code ICause 
, ESTR , 
J-----+ 
I 1B6B ITape mark has been read on SYSIPT at 
lithe beginning of a CATAL procedure. 
I I 
I I 
I I 
I , 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
j-------t_ 

1B6C Invalid MACRO statement has been 
read on SYSIPT. 

I Restart , IRef.No·1 
I I 

-+-----1 , 
Operator choice: 
a) Press START on CPU to 

discontinue the job. 
b) Enter OF into location CE 

and press START on CPU to 
continue processing. (The 
next control statement is 
rBad. It should be DELET or 
END. No more macro defini­
tions should be read on 
SYSIPT.) 

c) Enter IF into location CE 
and press START on CPU to 
continue processing. (The 
tape mark is ignored. It is 
also possible to mount a I 

53 

I new input tape tefore I 
, pressing START.) , 
I r--~ 
If SYSIPT is a tape drive, I 
enter FI into location CE and I 
fress START on CPU to continue I 
processing. (The macro defini- , 
tion is skipped.) I 
If SYSIPT is a card reading , 
device, operator choice: I 
a) Correct MACRO statement as 52 I 

described in procedure 52. I 
(The macro definition I 
is processed.) I 

b) Enter IF into location CE I 
and press START on CPU to I 
con tinue processin g. (The I 
macro definition I 
is skipped.) I 

j-----t_ -+---------------------+------1 
I 1B6D IRecord of incorrect length has been I Press START on CPU to I 58 I 
I I read on tal-e, or tape read error I discon tinue the jot. I 53 I 
I ,occurred. I I I 
I- , -+ I -f 
, lB6E IMacro definition to be deleted has not IOperator choice: I I 
I Ibeen found in library. la) Press START on CPU to I 53 I 
I , , discontinue the job. , I 
I I Ib) Enter IF into location CE, , 
, , I and press START on CPU to, , 
I , , con tin ue processing. (The I I 
I I I DELET request is ignored.), I 
J-----+ , -+-------1 
I 1B6F ITape mark encountered within macro ,Press START on CPU to I 53 I 
I I definition on SYSIPT. ,discontinue the job. I' 
}-----t_--------------------------f I I 
I 1B70 No ME ND sta temen t fou nd w hen skipping I I I 
I a macro definition because of a I I I 
I previous error. , I , 
I + I -f 
I 1B71 Invalid prototype statement has been IOperator choice: I I 
I read on SYSIPT. la) Press START on CPU to I 53 I 
I I discontinue the job. I I 
I Ib) Enter FF into location CE I I 
, I and press START on CPU to, , 
, , con tin ue processing. (The I I 
I , macro definition is I I 
I I skipped.) 'I I L-_____________________________ ~ __ J 

programmed-Halt Displays and Restart Procedures 151 



r ----------------.,--- ~----___, 

I Code ICause I Bestart IBef.No.1 
I ESTB I I I I 
t-----+ ,----------~I -r----1 
I 1B72 IControl statement has been encountered I Operator choice: I I 
I ,while reading a macro definition cn la) Press START on CPU to I 53 I 
I I SYSI PT. I discon tin ue the jo 1;. I I 
I I 11::) Enter FF into location CE I I 
I I I and press STABT on CPU to I I 
I I I continue processing. (T he I I 
I I I control statement is ignoredl I 
I I I and the macro definition is I I 
I I I processed.) I I 
J-- I + I ~ 
I 1879 INo device assigned to SYSBDR. IPress START on CPU to 53 
I I Idiscontinue the job. 
J-- I -J 
I 187A IImproper SYSOPT assignment: I 
I I a) no device assigned, I 
lib) device assigned is not a tape drive, I 
I Ic) tape characteristics specification I 
I I for 7-track drive is not "data I 
) I converter on". I 
J-- -+1---- -J 
I 1B7B IImproper SYSOOO assignment: I 
I la) no device assigned, I 
lib) device assigned is net a tape drive, I 
I Ic) tape characteristics specification I 
I I for 7-·track drive is not "data I 
I I converter on". I 
~ I -J 
I 1B7C IImproper SYSIPT assignment: I 
I I a) no device assigned, I 
lib) 7-track drive assigned, and tape I 
I I characteristics specification is not I 
I J "data converter on". I 
t-----+------· ~ 
I 1B7D ISYSOPT has been assigned the same drive I 
I I as SYSRES. I 
1-------+----- ~ 
I 187E ISYSOOO has been assigned the same drive I 
I las SYSRES or SYSOPT. I 
t----t_ 1 
I 1B7F 15YSIPT has been assigned the same drive I 
I las SYSRES, or SYSOPT, or 5YSOOO. I 
1-----+ -f 
I 1880 IThe printer has not been assigned to I 
I I SYSLST. I I 
;.------+ ---f--------------------+-----1 
I 1881 IName field of control statement I Correct the statement 52 
I Icontains improper specification. land continue processing. 
t I J 
I 1882 IControl statement contains invalid I 
I loperation code, or does not contain I 
I lany operation code. I 
J-- I --J 
I 1B83 IDSPLY control statement contains invalidl 
I I operand (s) • I 
J-- I -J 
I 1884 IColumn 72 of control statement is not I 
1 I blank. I 
J-- I + 
I 1885 IDirectory entry for Job Control has not IPress STABT on CPU to 
I Ibeen found at beginning of library. Idiscontinue the job. (System 
I I Itape is damaged or incorrect.) 
L __ . __ .L ________ • 

I 
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r-----r i --r------, 
I Code ICause I Restart IRef.No.1 
I ESTB I I I I 
t---t_ I I ~---1 
I 1BAO lEnd of reel reached on SYSOPT. I Press STABT on CPU to I 53 I 
1 I -1 discontinue the jot. I I 
I 1EA1 IDuring read operation on SYSIPT, tape I I I 
I Imark encountered where not expected. I I I 
I I -1 I I 
I 1BA2 IRecord of incorrect length read on I I I 
I ISYSIPT. I I I 
I I + t-------i 
I 1BA3 INo tape drive assigned to SYSIPT IPress START on CPU to I 53 I 
I land/or SYSOPT, or the same drive I discontinue the job. I I 
I I assigned to S YSIPT and SYSOPT, or I I I 
I I"data converter off" specified for I I I 
I I a 7-track dri ve. I I I 
l- I ----------i I I 
I 1BA 4 Error sta tistics specified and not I I I 
I possible with CPSYS I I I 
l- I t_-------1 
J 1BDO Control statement is incorrect, or IIf a control statement is I 52 I 
I sequence of control statements is lincorrect, correct it followingl I 
I invalid. Iprocedure 52. I I 
I IIf the sequence is invalid, alII I 
I Istatements that are out of I I 
I I sequence must be returned to I I 
I Ithe hopper and re-read. I I 
I I --------+ I 1 
I 1BD1 ISYSOPT or SYSLST not assigned IPress START on the CPU to I I 
I I whe n re :iui red. I con tin ue processin g. (The I I 
I I Icorresponding PUNCH, DSPLY or I I 
1------+ ~DSPCH statement is ignored. To I I 
J 1BD2 ICard punching device assigned to lavoid further halts, remove alII I 
I ISYSOPT is not attached when Ifollowing PUNCH, DSPLY or I I 
I Irequired. IDSFCH cards, respectively.) I I 
i I -+- +-------~ 
I 1BD3 IDevice assigned to SYSRDR is not ICarry out a new IPL procedure. I I 
I I a ttached to the system. I I I 
I I -+ I i 
I 1BD4 IPrinter assigned to SYSLST is not IPress START on the CPU to I I 
I I attached when required. I continue processing. (The I I 
I I Icorresponding DSPLY or DSPCH I I 
I I Istatement 1s ignored. To avoid I I 
I I Ifurther halts, remove all I I 
I I Ifollowing DSFLY and/or DSFCH J I 
I I Istatements.) I I 
J---+- I -+-----1 
I 1BEO IBead error on SYSRES. (Incorrect I Fress STABT on the CPU to I I 
I Ilength record, tape mark where Idiscontinue the job. I I 
I Inot expected, wrong block number, I I I 
I I damaged tal-e, etc.) I I I 
J----+_ -J I I 
I 1BE1 IRead error on SYSOOO I I I 

.L- .J 
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r 
I Code JCause 
1 ESTR I 
I-- I 
I 1BE2 ITape read error on SYSRES. 
I 
I 

I 

IRestart 

Operator choice: 
a) Press STAFT on the CPU 

to discontinue the job. 

-.-------, 
I Ref. No. I 
I I 

I 
I 
I 
I 
I 
I 
I 

-+-----1 
J 
I 
I 
I 
1 

b) En ter F'F in to 10 cation CE 
and press START on the CPU 
to con tin ue processing. (The 
misread block is put out as 
read. The next block or part 
of it may also te incor­
rect. ) 

1 
I 
I 
I 
I 
I 
1 
1 
j- I I 

c) Enter a value othe~ than 00 
or FF into location CE and 
press START on the CPU to 
continue processing. (The 
current PUNCH, DSPLY, or 
DSPCH operation is 
terminated, and the next 
control statement is read.) 

1 lBE3 IReflective marker encountered on I Press S~ABT on the CPU to 
I ISY5000 during execution of a Idiscontinue the jot. 
I Iwrite command. I 
I-- I ------------.... 
I 1BE4 15YSOOO improperly assigned. I 
1----+------- 1 
I lBE5 ISYSRDR improperly assigned. 1 

I-- I -t 
I 1COO lEND control statement missing, or more I 
I lthan 15 Sort/Merge control statements I 
1 lissued. I 
j------+-------- 1 
I 1C01 I Sort/Merqe specification errors have I 
I Ibeen detected. I 
1-----+------ -f 
I 1C02 IMaximum file size has been exceeded I 
I Iduring Internal Sorting (end-of-reel I 
I I condi tion detected on work tape) • I 
I-- I -t 
I lC03 IMaximum file size has been exceeded I 
I Iduring Exte~nal Sorting (end-of-reel I 
I Icondition detected on work tape). I 
j-----+------ I 
I 1C04 IDuring external sorting: tape read errorlPress START on CPU to 
I lor recorll with incorrect length on tafe Idiscontinue the job. 
1-----+------ I 
I 1C05 ITape mark detected on work tape during I Press START on CPU to 
I Iread-backward (may te due to incorrect Idiscontinue the jot. 
I I tape-dri ve assi gnment for Restart ru n). I 
I-----t- -t 
I 1 C06 I Data found to be out of sequence. (I n a I 
I ISort run J this halt may be due to a I 
I I hardware malfunction.) I 
L ___ ...L--_____ 1 
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I 
I 
1 
I 
I 
I 
I 
I 
I 
j 

J 
I 
I 
I 
I 
I 
I 
I 
J 
J 

J I 
-+----1 

I 58 I 
I 53 I 
+------1 
I 53 I 
I I 
I I 
I I 
I I 
I I 
1 I 
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I I --------------------~i- T-------, 

I Code ICause I Restart IRef.No.1 
1 ESTR I 1 1 ) 
I- ) --------+1 -+-----i 
I 1COA IPause for verifying assumptions. IIf the assumptions are I I 
) ) Ico~~ect, press START on CPU 1 1 
I I Ito continue processing. I I 
1 I IIf the assumptions are not I 53 I 
I I Icorrect, enter FF into loca- I I 
1 I Ition CE and press START on CPU 1 I 
I I Ito discontinue the job. I I 
I I I I i 
I 1COB )Unreadable data or block of incorrect IOperator choice: I 58 ) 
I Ilength found on tape. la) Press STABT on CPU to I I 
I I I continue processing. (The 1 1 
I I I block is bypassed.) I ) 
I I Ib) Enter FF into location CE I 53 I 
I I 1 and press START on CPU to I 1 
I ) I discontinue the job. 1 1 
.. 1 1 t-----~~ 
J 1COC ICheckpoint record has not been found. I Press START on CPU to I 53 I 
I I I discon tin ue the job. I I 
I-----t--------+- I --+-----t 
I 1COD IInput tape contains a record which is I Display register 9 (address of J I 
I Ilonger than the specified L1 or Irecord). Display record-length I I 
I Ishorter than the specified L4 when Ifield. I I 
J I variable-length records have been IOperator choice: ) I 
I Ispecified. la) Press START on CPU to I I 
I I ) continue processing. I I 
1 I I (Record is bypassed.) I I 
I I Ib) Enter FF into location CE I 53 ) 
) I I and press START on CPU to I I 
I I , disco·ntinue the job. , I 
I----t__ , --+-----1 
I 1C30 )Incorrect information entered into IEnter correct information into, I 
I ) location CEo Ilocation CE and press START on I I 
I I ICPU to resume operation. I I 
I 1 ---------+ +---~ 
, 1C31 ,Further input is expected. IOperator choice: I 58 , 
I , 1 a) Mo un t new reel and press) I 
I ) I START on CPU to continue I I 
I I I p.rocessing. I I 
I I Ib) Enter FF into location CE I I 
I , , and press START on CPU to) I 
I ) I continue processing with I I 
I I I end-of-file condition. , I 
, I -+ +-----1 
I 1C32 ITape mark has been read instead of IOperator choice: I 58 I 
I Istandard volume label on input tape I a) Mount correct tape and pressl I 
I Iwhen standard labels are I START on CPU to continue I I 
I I speci fied. I p.rocessing. I I 
I I Ib) Enter FF into location CE , 53 I 
I I I and press START on CPU to I I 
I I I discontinue the job. I I 
I-----t_ +-----------------------+----1 

1C33 First record of input tape is not a I Operator choice: I 58 I 
standard volume label when standard la) Mount correct reel and press) I 
labels are specified. J START on CPU to continue I I 

I processing. I I 
I b) En ter OF into location CE I I 
I and press START on CPU to I I 
J con tin ue processing. (The I I 
I tape is accepted.) I I 
I c) Enter FF into location CE I 53 I 
I and press START on CPU to I , 
I discontinue the job. I I 
~ ______________ • ________ ..L.._ ______ J 
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,-- I -,- ~ I 

I Code ICause IRestart IRef.No.1 
I ESTR I I I 1 
I-- I I -+------1 
I 1C34 I Volume serial number in standard IOperator choice: I 58 I 
r Ivolume label on input tape does not la) Press START on CPU to I I 
I Icorrespond to file serial number in I continue processing. I I 
I ITPLAE control statement. I (User labels are processed.) I I 
I I Ib) Mount correct reel, enter OFI I 
I I I into location CE , and press I I 
I I I StART on CPU to continue I I 
I I I processing. I I 
I I Ic) Enter FE into location CE I 53 I 
I I I and press START on CPU to I I 
I I I discontinue the job. I I 
1-- I + I ----1 
I 1C35 ITape mark has been encountered instead IOpe~ator choice: I 58 
I lof standa rd header label on inpu t tape. I a) Mount cor rect reel and press I 
~ I -I START on CPU to continue I 
I 1C36 I Standard header label has not been I processing. I 
I Ifound on input tape when standard Ib) Enter OF into location CE ) 
I Ilabels are specified. I and press START on CPU to I 
I I I continue processing. (The I 
I I I tape is accepted.) I 
I I Ic) Enter FF into location CE I 
I I I and press START on CPU I 53 
I I I to discontinue the job. I 
I- I ----------------+ I --I 
I 1 C3 7 I File identification and/or file ser ial 10 pera tor choice: 58 
I Inumber in standard header label do not la) Fress START on CPU to 
I I correspond to informa tion in TPLAB I continue processing. (The 
I I control statement. I tare is accepted.) 
1-- I -I b) Mount correct reel I en te r OF 
I 1C38 IVolume sequence number in standard I into location CE , and press 
I Iheader label does not correspond to I StART on CPU to continue 
I linformation in TPLAB control statement. I processing. 
I I Ic) Enter FF into location CE 53 
1-- I -I and press START to 
I 1C39 I Information other than the file I discontinue the job. 
J lidentification, file serial number, and I 
I Ivolume sequence number in the standard I 
I Iheader label does not correspond to I 
I linformation in TPLAB control statement. I 
~----+--------- -f 
I 1C3A IInvalid standard user header label has I 
I I been read. on input tape. (First three I 
I I characte:cs are not UH L.) I 
1-- I +- -f 
I 1C3C ITape mark has been encountered instead IOperator choice: 58 I 
I lof standard trailer label on input tape.la) Press START on CPU to I 
1-- I -I continue processing with I 
I 1C3D I Standard trailer label has not been I EOF condition. I 
I Ifound on input tape when standard labelsl b) Mount new reel, enter OF I 
I Iwere specified. I into location CE , and press I 
) I I START on CPU to continue I 
I I I processing. I 
I I Ic) Enter FF into location CE 53 I 
I I I and press START on CPU to I 
I I I discon tin ue the jot. I 
1-- J + 1 
I 1C3E IBlock count in standard trailer label IOperator choice: 58 I 
I Idoes not equal number of blocks read la) Press START on CPU to I 
I Ifrom inFut tape. I continue processing. I 
~---+----- -f b) En ter IF into location CE 53 I 
I 1C3F IInvalid standard user trailer label has I and press START on CPU to I 
I I been read on input tape. (First three I discontinue the job. I 
I I characters are not UTL.) I I L--____ ~ _________________ _ 

.J.. ----------~-----~ 
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r------r- I -,------, 

I Code ICause I Restart IRef.No.1 
I ESTR I I I I 
1----+ I +-------1 
I 1C41 ILast work tape has been assigned the I~ount an appropriate tape on 1 58 I 
I Isame drive as an input tape. Idrive and press START on CPU I I 
I I (Warning only.) Ito continue processing. 1 I 
l I -+ I ~ 
I 1C42 ITape mark has been read instead of IOperator choice: I sa I 
) I standard vol ume label on work tape I a) Mount cor rect reel and I I 
I I when standard labels are sr:ecified. I press START on CPU to I I 
I I I con ti n ue processing. I I 
I I I b) Enter FF into location CE I 53 I 
I I I and press START on CPU to I I 
I I I discontinue the job. I I 
t----+- I -+-----1 
I 1C43 IFirst record of work tape is not a I Operator choice: I 58 I 
I Istandard volume label when standard la) Mount correct reel and I I 
I Ilabels are specified. I press START on CPU to I I 
I I -t continue processing. I I 
I 1 C45 I Tape mark has been encountered instead I b) En ter OF into location CE I I 
I lof standard header label on work tape. I and press START on CPU to I I 
I I -t continue processing. (The I I 
I 1C46 I Standard header label has not been I tape is accepted.) I I 
I Ifound on work tape when standard Ie) Enter FF into location CE I 53 I 
I Ilabels are specified. I and press START on CPU to I I 
I I I discontinue the job. J I 
I I -+ I ~ 
I 1C4A Invalid standard user header label has IOperator choice: I 58 I 
I been read on work tape. (First three I a) Press START on CPU to I I 
I characters are not UHL.) I continue processing. (The I I 
I I tape is accepted.) I I 
I -t b) Mount correct reel, enter I I 
I 1C4B Work tape has not expired. I OF into location CE', and I I 
I I press START on CPU to I I 
I I continue processing. I I 
I Ic) Enter FF into location CE I 53 I 
I I and press START on CPU to I I 
I I discontinue the job. I I 
I I + I ~ 
I 1C50 IAn output-tape file and a work-tape filelOperator choice: I I 
) Ihave the same tape-drive specification. la) Press START on CPU to I I 
I I I continue processing. (The I I 
1 I I work tape is accepted as I I 
I I I output tape. I I 
I I Ib) Mount correct reel and pressl I 
I I I START on CPU to continue I I 
I I I processing. I I 
I I +- I ~ 
I 1C51 I Additional output tape is reqUired. IMount correct tape and press I 58 I 
I I ISTART on CPU to continue I I 
I I Iprocessing. I I 
J----+- I +- I 
I 1C52 ITape mark has been read instead of I Operator choice: I 58 I 
I Istandard volume label on output tape la) Mount correct reel and I I 
I Iwhen standard labels are specified. I press START on CPU to I I 
I I I continue processing. I I 
I I I b) En ter FF into location CE I 53 I 
I I I and press START on CPU to I I 
I I 1 discontinue the job. I I 
I I ~ I -.J 
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I Code I Cause I Restart I Ref. No. I 
) :r::STR ) I I I 
l- I -+ I I 
I 1C53 IFirst record of output tape is not a IOperator choice: I 58 I 
) Istandard volume label when standard la} Mount correct reel and pressl I 
I Ilabels are specified. I START on CPU to continue I I 
) I I processing. I I 
I I I b} Enter OF into location CE I I 
) ) I and press START on CPU to I ) 
I I I continue processing. (The I I 
I ) I tape is accepted.) I I 
I I Ic} Enter FF into location CE I 53 I 
) I I and press START on CPU to I I 
I I I discontinue the job. I I 
,..----+------. --t- +-----i 
I 1C54 Volume serial number in standard ICperator choice: I 58 I 
I volume label on output tape does not la) Press START on CPU to I I 
) correspond to file seri al num ber in ) cantin ue processing. (The I I 
I TPLAB con trol statement. I tape is accepted.) I I 
) ) b) Mount correct reel, enter) I 
I ) OF into location CE, and I I 
I I press STABT on CPU to I I 
I I continue processing. I I 
I Ic) Enter FF into location CE I 53 I 
I I and press START on CPU to I I 
I I discontinue the job. I I 
1-- I + I --I 
I 1C56 IOutput tape is not at lead point when IOperator choice: I 58 I 
1 Istandard labels are specified, and no la} Mount correct reel and I I 
I I precedin9 trailer label has been I press START on CPU to I I 
I I found. I can tin ue processing. I I 
I I Ib) Enter FF into location CE I 53 I 
I I I and press START on CPU to) I 
) I I discontinue the job. I I 
J----+----- I +----f 
) 1C57 IOutput tape is not at load point, and I Operator choice: 58 I 
I Ifile serial number of preceding trailer la} Press START on CPU to ) 
I Ilabel dOE~s not correspond to information) continue processing. (The I 
) lin TPLAB control statement. I tape is accepted.) I 
J-------+ 1b) Mount correct reel, enter I 
] 1C5B IOutput tape has not expired. I OF into location eE, and I 
I I I press START on CPU to I 
1 I I continue processing. I 
I ) Ie) Enter IF into location CE 53 I 
I I ) and press START on CPU to I 
I I I discontinue the job. I 
J- I I ~ 
I 1C5C IMODS statement specified, but no user I 60 I 
I Iroutine present. I I I 
J- I I t-----t 
I 1D01 lEnd of RPG compilation. ) Prepare the I/C devices I I 
I I Irequired by the object program I I 
) I I and press STABT on CPU to I I 
I I linitiate execution. I I 
L I I -'---___ --I 
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r----~ --~i-------

I Code ICause I Restart 
I ESTR I I 
l- I I 
I 1D02 IIrrecoverable error. Caused by main- I Press START on CPU to 
I Istorage overflow during generation, or Idiscontinue the job. 
I lobject program too large for available I 
I I main-storage capacity as specified I 
I lin cols. 12 - 14 of RPG control card, I 
I I or RPG control card missing or in- I 
I I correct, or errors in source deck. I 
I I -t 
I 1D03 Conflicting tape-drive assignments. I 
) (SYSRES, SYSOOO, and SYS001 must be I 
I different ta~e drives; SYSOPT, if I 
I tape drive, must not be the same drive I 
I as SYSRES or SYS001), or required I 
I tape drive not assigned, or SYSIPT I 
I is not a card reading device, or a I 
I 7-track tape drive is assigned to I 
I SYSOOO or SYS001 and the conversion I 
I feature is not on. I 
I -t 
I 1D11 Permanent read error on SYSOOO. I 
~---+- -----------1 
I 1D12 IPermanent read error on SYS001. I 
I I -t 
I 1 D21 I Unit ex ception on S YS 000. (During read I 
I loperation, tape mark encountered where I 
I Inot expected. During write operation, I 

-,------, 
IRef.No. I 
I I 

-+-------1 
53 

I lend of reel sensed • .) I I 
I I -+------------------------+-----1 
I 1D22 IUnit exception on SYS001. (During read IPress START on CPU to I 53 I 
I loperation, tape .ark encountered where I discontinue the job. I I 
I Inot expected. During write operation, I I I 
I lend of reel sensed.) I I I 
I , --1.. I I 
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The job control statements are submitted to 
the Job Control program to request func­
tions of this program. 

The formats and functions of the job 
control statements used with the Model 20 
Tape ~rogramming 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 CONTROL STATEMENTS 

Any job control statement contains 
• a name, 
• an operation code, 
• one or more operands (if required) , 
• comments (optional). 

All job control statements are identified 
by two slashes (II) in columns 1 and 2 
(name field), followed by at least one 
blank column. 

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 requested. The 
last character of the code must be followed 
by at least one blank. 

Most of the job control statements require 
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 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 operation code, from the comments. 

.- j --, 

10peration IFunction I 
ICode I I 
I I ---1 
I ASSGN linserts, changes, or I 
I Ideletes I/O device assign- I 
I Iment in logical unit table I 
~---------+ -I 
ICONFG Iplaces storage-capacit~ I 
I Ispecification into communi-I 
I Icationregion I 'I -I IDATE Iplaces date into communica-I 
I Ition region I 
I I ---t 
IEXEC lindicates end of a set of I 
I Ijob control statements and I 
I lreturns control to loading I 
I Iroutine I 
I I ---t 
IFILES IPositions tape reel by I 
I Iskipping specified number I 

III lof tape marks or by I 
Irewinding I 

l--- +-----------------1 
IJOE lis required in every set ofl 
I Ijob control statements and I 
I Ispecifies name of program I 
~------------+ -I 
ILOG Icauses listing of job con- I 
I Itrol statements and error I 
I Istatistics on SYSLOG I 
I I -I 
INOLOG Icauses the listing of job I 
I Icontrol statements and I 
I lerror statistics to be I 
I Idiscontinued I 
l-- --+-----------------1 
10PTN Icauses initiation of error I 
I Istatistics I 
l-- +---------------1 
IPAUSE Icauses system halt I 
~---------+ ---f 
11PLAB Isupplies tape label infor- I 
I Imation for individual file I 
~-----------+ -I 
IUPSI Ichanges setting of UPSI I 
I Ibyte in communication I 
I Iregion I 
I I -I 
IVOL Ispecifies name of tape filel 
I Ito be processed; specifies I 
I Ithe symbolic adress of the I 
I Itape drive on which this I 
I Ifile is mounted I L __________ .L 

Figure 50. Summary of Job Control 
statements 
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MQig: The information (including possible 
comments) contained in a jot control 
statement must not extend beyond column 
71. 

ORDER OF INPUT 

Job control statements are read on a 
device whose symbolic address is SYSRDR. 
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 JOB and EXEC 
sta te me nts. 

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. 

The ASSGN control statement is used to 
assign an actual I/O device address to 
specific symbolic I/O device address. 
is also used to "unassign" a symbolic 
device address, i.e., remove an entry 
the logical unit table. 

a 
It 

I/O 
from 

The ASSGN control statement has one of 
the following formats! 

r--~---------~ , 
IName 10p.Code I Operands I 
',I I -I 
1// IASSGN ISYSxxx,X'cuu',dd I 
J----+------+ -I 
1 / / I ASS G N I S Y Sx xx , X ' c u u ' , d d , X ' s s ' I 
J I +------------------1 
1// IASSGN ISYSxxx,UA I 
L----~ __________ L-__ _ 

SYSxxx 
-~his operand s~ecifies the symbolic 

I/O 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 1 

--ThIs operand spec~I~es the actual I/O 
device address in hexadecimal nota­
tion: c is the attachment-point spe­
cification, uu is the unit-number spe­
cification. The following specifica­
tions are used. 

f 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 lIlagnetic Tape I:rive 

J!.!! 00 -- all I/O devices other than 
magnetic tape drives 

01 
to magnetic tape drives 
FF No.t,g! Only the numbers of 

the drives attached should 
be used. 

r-------------T , 
ISymbclic Addres~IDevice Type I 
i-------------+--------------------I 
ISYSRES Itape drive I 
l----------------+ -I 
ISYSRDR Icard reading device I 
t I ~ 
ISYSIPT Icard reading device or I 
I Itape drive I 
I I ~ 
ISYSOPT Icard punching device or I 
I I tape drive 1 
J I ~ 
ISYSLST Iprinter I 
J--------------+ -I 
ISYSLCG Iprinter 1 
1 --+----------------1 
ISYSOOO 1 1 
Ito Itape drives 1 
I SY 5015 I 1 L _____________ ---L-

Figure 51. Summary of Symbolic I/O Device 
Addresses 

dd 
--This operand is the device-type speci­

fication. The specifications used are 
listed in Figure 52. 

X'ss' 
-~hIs 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 operand must be omitted when 9-
track magnetic tape drives without com­
patibility feature are to be assigned. 
The characteristics specifications for 
7-track tape drives are summarized in 
Figure 53. 
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.--- , 
I dd I Device Specified I 
J------_+_ , 
1 L1 J 1403 Printer I 
r- I -I 
I I,3 I 2203 Printer J 
~---+-- -f 
I P2 I 1442 Card Punch I 
~ I --4 
I P3 I 2520 Card Punch I 
1--- I I 
I B:4 1 2501 Card Reader J 
I-- I -I 
I U5 I 2520 Card Read Punch I 
~ I -I 
I B:6 I 2560 MFCM, Primary Feed I 
J- I .., 
I R7 I 2560 MFCM, Secondary Feed I 
1-- I I 
I T1 I 2415, 7-Track Tape Drive I 
J-- I -1 
I T2 I 2415" 9-Track Tape Drive I L ______ ~ ________ 

J 

Figure 52. Summary of Device-Type Specifi­
cations (dd) 

UA 

The characteristics specifications for 
9-track tape drives with compatibility 
feature are: 

X' CO' 
X'C8' 

1600 bytes/inch 
800 bytes/inch 

~Q1~~ In the course of a system run, a 
number of ASSGN statements may be 
issued to assign the same physical tape 
drive to various 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. 

--This operand is used to unassign a sym­
bolic device address. 

No!~: 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 IPI. and tape Job Con­
trol programs. It must not be submitted to 
the card Job Control program. 

The CONFG control statement is used to 
place the storage-capacity specification 
into the communication region of the Basic 
Monitor program in main stor~ge. The CONFG 
control statement has the following format: 

..,-,.-- -, 
Issl Specifies I 
I .------,--------r i --t 
I IBytes/InchlParitilTranslatelConvert 
I I I IFeature I Fea ture I 
J I -+- I t------t 
I 101 200 lodd I off I on I 
120 I leven I off I off I 
1281 leven I on I off I 
130 I lodd I off I off I 
1381 lodd I on I off I 
1 I I I -+--------t 
1501 556 lodd I off I on J 
160 I leven I off I off I 
1681 leven I on I off I 
1701 lodd I off I off I 
1781 lodd I on I off I 
I I I I t--------t 
1901 800 lodd I off I on I 
I AD I leven I off I off I 
IA81 leven I on I off I 
I BO I lodd I off I off I 
J B8 J lodd I on I off I 

.J 

Figure 53. Summary of 7-Track TaFe­
Characterist~cs Specifications 
for use in ASSGN Statements 

1"-- i 

IName IOp.Code IOperands 
1---+--------+ 
1// ICONFG Ixx 
L---~ ~J ____ __ 

xx 
--This operand represents the main­

storage capacity. It may be: 

4 
or 
04 4096 bytes 

8 
or 
08 8192 bytes 
12 12,288 bytes 
16 16,384 bytes 
24 24,576 bytes 
32 32,768 bytes 

--, 
I 
I 
I 

--' 

For example, to define a Model 20 with a 
main-storage capacity of 8192 bytes, the 
CONFG statement is: 

1/ CONFG 8 

~ct~: rhe communication region of the 
Basic Monitor program contains a standard 
storage-capacity specification for 8192 
bytes. Therefore, the CONFG control state­
ment is reguired only if the storage capa­
city of the user's Model 20 is other than 
8K. 

The DArE 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: 

I I I 

IName IOp.Code I Operands 
I I I 
III IDATE Iyyddd L ___ --L ________ -i 

.lyggg 

'----, 
I 

----1 
I , 

This operand is the date specification, 
wher~ 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. 

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 
LOADER is specified) • 

The EXEC control statement has one of 
the following formats: 

r-----~I--------~-------- -, 
IName IOp.Code IOperands I 
.-----+1 +------ ------f 
III IEXEC I 
Ir----~Ir-----___+-----------
III I EXEC J[ RWC], [LOADER J 

I 
-1 

I 
L ___ ..L J 

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 II 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 
(hexadecimal) • 

The second type of EXEC statement 
contains one or both of the symtols LOADER 
and RWC in the operand field. 

The statement II EXEC LOADER causes the 
Job Control program to transfer control to 

a loader routine, which is located at the 
end of the Easic Monitor 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 physically next program phase from 
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 prograID phase must not be below 
main-storage position 07DO (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 II 
JOB RPG, name is specified the operand 
LOADER will be ignored. 

The statement II EXEC RWC causes the Job 
Centrel program to change the mode of the 
Basic Monitor from non-overlap to overlap. 
This statement can be issued for both card 
and tape Job 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 LCADER and RWC (in either 
order) in the operand field, the Job 
Control program changes the mode of the 
Basic Monitor from non-overlap to overlap, 
and transfers control to the loader routine 
discussed above. The load address of the 
next program phase should not be below 
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. 

NQ!~: Each set of job control statements 
must be delimited by an EXEC control 
statement. 

The FILES control statement is used to 
position a reel of magnetic tape, either by 
skipping a specified number of tape marks 
or by rewinding the tape to the load point. 

The FILES control statement has one oE 
the following formats: 

r----, I ---, 
IName lOp. Code JOperand 
.----+---------+ 
1// IFILES ISYSxxx,n 
I I I 
J/I )FILES )SYSxxx,REW 
L _____ ..L---______ ..L-

I 
f 
I 

-1 
I 

--l 
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SYSxxx 
-This operand specifies the symbolic 

address of the tape drive on which the 
tape is 1II0unted. (For a list of 
symbolic addresses, see the description 
of the ASSGN statement.) 

This operand specifies the number of 
tape marks to be skipped. It may be 
anyone of the numbers 1 through 999. 
The number of tape marks to be skipped 
(n) is counted from the present 
pos.ition of the tape and may be anyone 
of the numbers 1 through 999. It must 
take into account the tape marks 
associated with the labels, as well as 
the file tape marks. 

REW 
--This operand specifies that the tape is 

to be rewound to the load point. 

Not~: If, in a set of job control 
statements, a FILES control statement and 
an ASSGN control statement refer to the 
same symbolic 1/0 address, the FILES 
statement must follow the ASSGN 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: 

r-----r------~ -, 
IName 10p.Code 10perands I 
r-- I -+-----------------1 
III IJOB Iprogram-name I 
r---+-----+------------------f 
III IJOB I RPG,program-name I 
L ___ ~ _____ -J.-___ _ 

JOB control statements of the first format 
can be submitted either to the card Job 
Control program or to the tape Job Control 
program. When submitted to the tape Job 
Control program, the operand ~f~Bra~=~~~~ 
specifies the name of the object program, 
included in the core-image library, to be 
executed next. The card Job Control 
program checks whether the operand is 
present, but ignores it and loads the 
physically next program. 

.J 

JOB control statements of the second 
format are submitted to the tape Job 
Control program. In this format, the 
operand ££Qg~~~~~~~§ specifies the name of 
a source program written in the RPG 
language whic~ is to be first compiled and 
then executed immediately (i.e., without an 
intermediate Job Control run) • 

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. Only LOG, NCLCG, and PAUSE 
statements may precede the JOB statement. 

The LOG control statement is used to 
instruct the Job Control program to list 
the job control statements on the printer 
assigned to SYSlOG. It also causes the 
listing of tape error statistics on SYSLOG 
if generated by an OPTN control statement, 
provided the Job Control program is 
reloaded after execution of the problem 
program. If a ESCA job on which error 
statistics were collected has been run, the 
LOG control statement also causes listing 
of ESCA error statistics. The LeG control 
statement is the first statement that is 
listed. listing is continued in the 
following Job Control runs until a NCLOG 
statement is encountered. 

The LOG control statement has the 
fcllowing format: 

Iii , 

I Name lOp. Code IOFerands I 
l----+-----t--------------------l 
1// ILOG I I 
L ___ ~ ________ ~ 

]!ot§_.1: A LOG control statement may 
precede the JOE statement in a set of job 
centrol statements. 

J 

Note 2: A lOG control statement is ignored 
Ii-~~~ printer is not assigned to SYSLOG. 

~~!§_l: If the job for which the LOG 
statement is issued is the first job after 
IPL, or if NClOG was specified during the 
previous job, the first LOG control 
statement in a set of centrel statements 
causes the printer to skip to a new page. 

The NClOG control statement is used to 
instruct the Jot Control program to 
discontinue the listing of jot control 
statements on SYSLOG. The NOLOG control 
statement is the last statement that is 
listed. 

Not§: When tape and/or BSCI error 
statistics are collected and aNaLOG 
ccntrel statement is in force, a programmed 
halt occurs. The operator can then decide 
whether or not error statistics are to be 
printed. 
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The NOLOG control statement has the 
following format: 

r----,-- i 

IOperands 
-, 

IName IOp.Code 
I J + 

I 
----I 

1// INOLOG I 
I 

N01g,: A NO LOG cO.n trol statement may 
precede the JOB statement in a set of job 
control statements. 

The OPTN control statement is used to 
initiate tape error statistics. 

The OPTN control statement has the 
following format: 

I 
J 

r----~--------~ '----, 
IName IOp.Code IOperands 
I I I 
1// IOPTN ITES 
L ____ -L _________ ~ 

TE2 
Tape error statistics are to be 
initiated. 

BQte_J: 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 problem 
program. 

1 
-i 
I 
I 

Note 2: Error statistics are not permitted 
~i th -the following IBM-supplied programs: 

• The language translators (Assembler and 
RPG) during generation time. 

• The service programs (Linkage Editor, 
Load System Tape, Copy System Tape, 
Directory Service, Core-Image 
Maintenance, Macro Maintenance, 
Core-Image Service, and Macro Service). 

• The Initi~lize Tape utility program. 

The Job Control program will perform a 
check to prevent the initiation of error 
statistics with these programs. 

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: 

r-----.-- .~j-------------- ----, 
IName IOp.Code IOferands I 
.---+----+ ----------f 
III IPAUSE I I 

-L-

~ct~: A PAUSE control statement may be 
placed before the JOB statement and/or 
between the JOB statement and the EXEC 
statement in a set of job control 
statements. A FAUSE control statement 
issued before the JOB statement causes an 
immediate syste. halt. A PAUSE 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. 

The TPLAB control statement is used to 
sur fly file label information for label 
processing. 

The TPLAE control statement has the 
fcllowing format: 

r---,. j 

IName IOp.Code I Operands 
.----+--------~+ 
1// ITPLAB I 'label-information' 

..L-

'label-information' 
--1his-operand-consists of fields 3 

through 10 of the standard IBM tape 
file latel, enclosed in apostrophes. 
(The format of this label is described 
in !£fgngi~_] of the SRI publication 

, 
I 

-f 
I 

J 

1~tl_~Y21g~lQQ_~Qg~1_20L_Ta~~ 
R£Qg£~mIDing_~2!~mL ~Qntrol_£BQ_2ervi£g, 
R£Q.9!:£m§, Form C24-9000.) The 
file-Iatel fields must be contiguous in 
the operand of the TPLAE statement. 
They are not separated by commas. The 
operand reguires 51 columns (49 columns 
of information, enclosed in 
apostrophes) • 

Note: The TPLAB control statement must 
immediately fellow the associated VOL 
control 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: 

r j T , 
IName IOp.Code IOperands I 
I I -+-----------------1 
1/1 IUPSI Ixxxxxxxx I 
L---__ L ________ ~ J 

xxxxxxxx 
--rn-thIs operand, x can be either 1 or 

any other EBCDIC character (c) except 
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blank. The eight characters represent 
the eight bits of the UPSI byte. A 
specification of 1 means that the 
corresponding bit is to be set on. A 
specification of c (any EBCDIC 
character except 1 or blank) indicates 
that the status of the corresponding 
bit is not to be changed. Trailing CiS 

need not be specified (e.g., the 
specifications 1cc11ccc and 1cc11 are 
equivalent) • 

The VOL control statement is required when 
standard IBM tape labels are to be checked 
or written. 

The VOL control statement has the 
following format: 

r-~------~ -, 
I Name lOp. Cede I Cperands 
~--+- 1 
1// IVOL ISYSxxx,file-name 
L _____ L---______ ~ 

SYSxxx 
--~~I~ operand specifies the symbolic 

addre£s of the magnetic tape drive on 
which the reel containing the file to 
be processed is mounted. (For a list 
of symbolic addresses, see the 
description of the ASSGN statement.) 

file-name 

I 
~ 
1 

-~~IS-oFerand specifies the name of the 
file to be processed. This name may be 
1 to 7 characters in length. It must 
be identical to the file name used in 
the pertinent program. 
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On a Model 20 Submodel 5, the micro program 
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/O error -- the system 
halts and a programmed-halt code is 
displayed ~n the E-S-T-R fields of the 
CPU console. All programmed-halt codes 
are listed in the section 
~~oqrammgQ=li~ll~i§£1ays. 

If a halt caused by any of these three 
conditions occur on a Model 20 Submodel 5 
and operation cannot be resumed, the micro 
program must be reloaded. This is done by 
performing the following steps: 

APPENDIX B. MICRO PROGRAM LOAD PROCEDURES 

1. Press the I/O Check-Reset key on the 
CPU and reset all check lights on the 
attached I/O 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 IEM 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 CPU console will contain all 
zeros. If an error occurred during the 
loading process, a code will be displayed 
in the 0-1 fields on the CPU console. The 
code displays that can be handled without 
the aid of an IEM customer engineer are 
listed below • 

.-- ---r --, 
I Code Displayed I I 
I U L Cause I Restart I 
, -r- ~ 
I 0 0 I Successful load. I Set Mode switch on CPU to PROCESS I 

t-----------t I ~ 
I 0 1 I Read error and/or I Restart the micro program load procedure. I 
I I feed check. I I 
t------'--------t__ I <-I 
I 0 2 I Card missing or out I Check the card sequence in columns 73-80. I 
I I of sequence. I (If the sequence error was caused by a break I 
t -+--------------------1 in the numeric sequence, a card is out of I 
I 0 3 I Section out of I sequence; if it was caused by a break in the I 

I I sequence. I alphabetic sequence, a section is out of I 

I I I sequence) Correct the sequence error and I 
I I I restart the load procedure. I 
I I I If a card is missing, call the IEM customer I 
I I I engineer. I L ______________ i- ~ J 
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!11Q£~1~: To assign storage locations or 
areas of storage for specific routines, 
portions of routines, constants, data, etc. 

As§~mbl~: To prepare a machine-language 
program from a symbol~c-Ianguage program by 
substituting absolute operation codes for 
symbolic operation codes and absolute or 
relocatable addresses for symcolic 
addresses. 

Assg~Eler: A program that prepares an 
object language program by producing 
absolute or relocatable machine code from a 
machine-oriented source program of 
statements containing symcolic operation 
codes and symbolic operands. 

!§§gmQlg£_1~n~g~gg: 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. 

£: The symbol for a clank space. 

Bas~_AdQ~~§§: A given address from which 
an effective address is derived by 
combination with a relative address. (See 
Displace me nt) 

~as"!£~.21!ito~: 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. 

!!im!.ll-Qi9.:!:.1: The smallest unit of 
information. It can have either of the two 
binary values zero or one. 

Bit: See Binary Digit. 

BIQf..L~co~g& : 
1. (v.t.) To group records for the 

purpose of conserving storage sFace or 
increasing the efficiency of access or 
processi ng. 

2. (n.) A physical record so constituted, 
or a portion of a telecommunications 
message defined to be a unit of data 
transmission ., 

!t§.~!: Binary .SYllchrono us Communications 
Adapter. 

~g!!g~Jg£Qg£~ill-~nputLQY!EQ11: A portion 
of main storage into which data is read, or 
from which it is written. 

~L1~: The basic unit of information in 
System/360. Every byte consists of eight 
bits, each having a value of zero or one. 

Card-~esiden!_~§!~~: Consists of the card 
control programs Basic Monitor, Job 
control, and Initial Program Loader. Used 
for the execution of ocject programs 
contained in punched cards. 

fn~±~£!~±: One of a set of elementary 
signals which may include dacimal digits 0 
through 9, the letters A through Z, 
punctuation marks and any other symbols 
acceptable to a computer for reading, 
writing, or storing. 

fn~£~lQ!n!: A point in a program about 
which sufficient information is stored to 
Fermit restarting the problem from that 
point. 

~MAIN1: Core-Image Maintenance Program. 

fQmmY!!.!£~1'!Q1L!!~giQ!!: 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 system. 
Provides for inter-program and 
intra-program communication. 

fQ~~!l~±: A program which translates a 
program written in a problem-oriented (RPG, 
PL/I, etc.) language into object code. 

fQn1ro1_£:.!~lg: A group of contiguous bytes 
that are within a data record. The sort or 
merge of the records is based on the 
collating sequence as applied to these 
bytes. 

fen!~l_~!atemen!: Any of the statements 
in the input to a specific job that define 
the requirements of the job, its options, 
or centrol its actions. 

fg1!!~g1_g~Qgf2m: A set of programs which 
provide the management functions necessary 
for continuous operation of a computing 
system. 

fgE~_~~§!~ID_1gE~_g±Qgra~: A TPS Service 
program contained in punched cards. Copies 
user's tape-resident system from one tape 
onto another. 

~ore-Imag~_~irectory: A directory to the 
program (core-image) library. Each 
directory entry contains information about 
a program phase and its location in the 
library. 

f~re=1~~g_1i£r·a~: An external-storage 
area containing the Jot Control program, 
other IE~-supplied programs (except the 
[ Basic] Monitor), and user prob Ie m 
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programs. Permits retrieval of program~ 
and/or phases by the (Basic) Monitor. 

~~=lmage M~in~gn~nc~g£Qg£~m: A System 
Service program. Updates the core-image 
library and directory. Is used to add 
and/or replace and/or delete phases and the 
(Basic) Moni tor. 

Core=Im~gg_~grvic~PrQg'£~!!!': A syst,~m 
service program that permits the printing 
and/or punching of one or more entries of 
the core-image library. 

£PSY~: Copy System Tape Program. 

£~]]y: Core-Image Service Program. 

g~i~_filg: 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. 

~~i~g11_Y~lQg: The operand specification 
assumed by a program when the value is 
omitted. 

Dirg£to.£Y_~nl~Y: A unit in the core-image 
or macro directory. (Phase header or macro 
identifier .) 

..Qirectoil_~ervi.fg_.Rrogrl!m: A system 
Service program. Causes p~inting of the 
core-image and/or macro directory and/or 
system directory. 

]i§J21acemgnt: A value, or an expression 
representing a value, which is added to a 
base address to obtain the effective 
address. 

Qi§£l~y_Se.£yi£~g~Qg.£am: See Directory 
Service Program. 

~~~RY: Directory Service Program. 

]BCDIC: (Exten ded Binary Coded Decimal 
Interchange Code) A specific set of 
eight-bit codes standard throughout 
System/360. 

ECf_~~£g: End-of-file card which 
terminates a logical set of input data. 
(/*b in columns 1-3.) 

Filg: See Data File. 

Iixeg=1gngth_]ecQ~g: A record having the 
same length as all other records with which 
it is logically or physically associated. 

Hal,!.!!.Q.£g: 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 
eguivalent-of the decimal number 16 as a 
base. The values 0-15 are represented by 
the digits 0-9 and the alphabetic 
characters A-F. 

l~i!i~li~g: To set counters, switches, and 
addresses to zero or other starting values 
at the beginning of, or at prescribed 
points in, a computer routine. 

Ini!il!l PrQ~ram LOl!gg~-llR11: A System 
Control program. Loads (Basic) Monitor 
into main storage. Required for the 
initialization of the system. 

~llnBQ!LOuiEutl: Input or output, or 
both. 

lLg_!~gl!: An area (portion) of main 
storage into which data is read or from 
which data is written. I/O means 
Input/Output. 

1FL: Initial Program Loader. 

Job_control PrQgram: A System Control 
program. Called into main storage between 
jobs and provides for automatic job-to-job 
transition. Processes control statements 
in the input stream that identify a job or 
define its requirements and options. 

Q.Q1L~.Qn t~.Ql_~ta!g!l!gn!: Anyone of the 
control statements in the input stream that 
identifies a job or defines its 
requirements and options. 

K-~y!g§: 1024 bytes. For example: nK = n 
x 1024 bytes. 

~abgl: A physical identification record on 
magnetic tape or disk. See Tape Labels. 

1DS1~: Load System Program. 

1i~.£~£Y_~~n~g~!!!.gn!_l.£Q~'£l!m§: Collective 
term for five system Service programs: 
Core-Image Maintenance, Macro Maintenance, 
Core-Image Service, Macro Service, and 
Directory Service. 

1in~£gg_~giiQ.£: A system Service program. 
Relocates programs or phases and links 
separately assembled programs or phases. 

1Q~Q_~~§!g!l!_l~Q~~~!l!: A Service program 
that creates a tape or disk-resident system 
from card input. 

1.Qgi£~!-Bg£Q.£Q: 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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Logi£al_Yni1_1ablg: A feature of the 
(Basic) Monitor. It has logical unit 
blocks, each of which refers to one 
specific symbolic I/O address. These 
symbolic addresses are related to physical 
I/O device addresses by means of ASSGN 
control statements. 

!:!,g.g.2-I!.i£g£!Q!:Y: An area of the macro 
library section of a system. The TPS 
version has four priority sections, each of 
which contains the identifiers for the 
macro definitions contained in the 
corresponding sec~ion 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 program. 

Macro ldentifier: An entry in the macro 
directory that identifies and points to the 
corresponding macro definition in the macro 
library. 

MaCI~In§!ru£!ion: 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 program. 

!1~£1~0 L.i££g!:Y.-l1B~1: 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. 

~ac~o Maintenance Prog£E~: A system 
Service program. Updates the macro library 
and directory. Is used to add and/or 
delete macro definitions. 

Macro~~±vi~~_Pr9.gram: A system service 
program that permits the printing and/or 
punching of one or more macro definitions 
from the macro library. 

]]A~NT: Macro Maintenance Program. 

Mnemonic: A contraction or atbreviation 
whose characters are suggestive of the full 
expression. 

MSERV: Macro Service Program. 

]Ylti=]~gl_1EE~!il~: A file stored on 
more than one tape reel. 

!1Ylti=1olYill~1~~ Filg: See Multi-Reel 
Tape File. 

Q~£~nd: The representation of a value 
that must be supplied to define a selective 
function to the program. 

PhBse: 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 
program. 

E~§icE1-Rg£ord: A record identified from 
the standroint 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.) 

Physicgl_1!nit TE..Ql~: 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. 

PriQ.£.i!Y-.1g.Y~l: Classifies macro 
definitions by frequency of usage in TPS. 
Four levels are used in the macro library 
section of the tape resident system. 

~±io~i1Y-~g£!.iQD: An area of the TPS macro 
directory or library. Each priority 
section is assigned to a specific priority 
level. 

]gggL~QIDE~!g~_~!:i!gLfQID£~te: A feature of 
the IBM System/360 ~odel 20 Submodel 5 that 
permits data transfer to or from I/O units 
to be overlapped with processing. 

!eblQ£~: To change the format of a file so 
that a different number of logical records 
comprises one physical record. See Block. 

~ecor~: A general term for any unit of 
data that is distinct from all others when 
considered in a particular context. 

~gEQ~!_~~Qg~Eill_§~ne.£atQ!:_J!lQl: A program 
which constructs reports or report-writing 
programs in accordance with input 
specifications of the data file and of the 
desired report. 

!WC_FeEtu.£g: See Read/Compute, 
Write/Compute. 

Statement: A meaningful expression or 
generalIzed instruction in a source 
language. 

~Y~EhE§g: A part of a program in the 
core-image library. ~ust be provided with 
a phase name that is identical in the first 
four characters with the name of the main 
phase. 

~ll~olig.-1L.Q Addrg§.§: A symbol used in 
IBM-supplied and user-written programs to 
refer to an I/O device (e.g., SYSRES, 
SYSIPT, SYS005). This address is related 
to an actual address by means of the 
logical unit table. 

~1~1~1: System Input Unit. 

~YSQE1: System output Unit. 
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~y§te:!!L.I~£~: The reel of magnetic tape on 
which the user's tape-~esident system is 
located. 

Ta~ror S!ati.§!ics: An optional 
function of the (Basic) Monitor that 
collects and lists tape operating 
characteristics. 

.I~~_1~£~1§: 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. 

l~~~rk: 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. 

.I~Qg=gg§iggn!_~y§te~: (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 library section. Is created and 
updated by means of maintenance programs. 

].!}12.!£l£~: (v. t. ) To chan ge the format of a 
file so that a physical record comprises 
only one logical record. See Block. 

~g~l: User Program Switch Indicators. 

User P&2Bf:am Switc1LlndicatQf:§: A field of 
one byte within the communication region of 
the (Basic) ~onitor program. Specified 
bits (switches) may be set by means of the 
UPSI control statement and tested in user's 
programs. 

1~~i~121g=lgng!h_Re£Q£g§: 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. 
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ACTION statement •• 
AO.PTN statement" ••• 
Assembler program 

control statements 
end-of-file card • 
function • • • • • 
I/O device assignments • 
input. • • • • •••• 
messages • 
operator intervention. 
output • • • • • • ~ • 
preparation of system run. • 
programmed halts ••• 
sample program • • • • 

ASSGN control statement •• 
Assignment of SYSRDR ••• 

card-resident system • 
tape-resident system • 

A ssignmen t of 5Y SRES • • • • • • 

• 30 
• 26 
• 26 
• 26 

• • • • 27 
6 

• 26 
• 27 
• 28 
• 28 
• 29 

• • • • 27 
• 28 
• 71 

161 
161 

8 

• 13 
13,161 

Basic Assembler (tape versions). • • •• 5 
Basic Monitor program, functicn. • • •• 6 
Bootstrap card • • • • • • • • •• • 42 
BSCA 

error statistics • • 
sample program • • 

BuildiDg system tapes 
example of tape handling • • 
LDSYS run. • 
MMAINT run 

Card Basic Monitor program • 
Card Initial Program Loader. 
Card Job Control program • 
Card-resident system • ~ • 

assignment of SYSRDR 
Clear storage card • • 
executing cbject proqrams •• 
input. • • • 
loading unit • • • • •••• 
output • • • • • • • • • • • 
preparation of system run. • 

164 
• • 95,100 

• 51 
• • 47 

• 49 

8 
• • •• 8 

• 10 
• • •• 8 
• • •• 8 
4 • •• 8 

8 
• • 8, 12 

.. • •• 8 
11 

• • • • 11 
• 71 sample program • 

1419/1259 ioes •••• • • • • • 19 
C ATAL st atemen t 

Core-Image Maintenance program • • 
Macro Maintenance program ••• 

Checkpoint and restart procedures 
(Sort/Merge program) •••• 

• 59 
• 56 

• 37 
Clear Storage card 

card-resident system 
tape-resident system • 

.CMAINT (see alsc Core-Image Maintenance 

8 
13 

program). • • • • • • • 
CONFG control statement •• 

• 59 

Control programs {card and tape) •••• 
Control statements 

162 
5 

for Assembler program. • 26 
for Copy System Tape proqram • • • • 54 
for Core-Image Maintenance program • 59 

for Core-Image Service program 
for Directory Service program. 
for Linkage Editor program • • 
for toad System Tape program • • 
for Macro Maintenance program •• 
for Report Program Generator 
for Sort/Merge program • 
for Utility programs • 

Copy System Tape program • 
control statements •• 
I/O device assignments • 
inpu t. • • • • 
output • • • • • • 
preparation of system run. 
programmed halts •••••• 

Copying a system tape. • • • • • 
Core-Image Maintenance program • 

control statements 
I/O device assignments • 
input •••••• e, •• 

output • e • • • • • • 

preparation of system. 
programmed halts • 
sample program • • • • 

Core-Image Service program • 

• 63 
• 62 
• 30 

47 
56 
21 
34 

• 38 
54 
54 
54 
54 
55 
54 
55 

• 54 
59 

• 59 
• 59 
• 54 

60 
• 60 
• 60 

71 
• e 63 

• 63 control statements • • 
I/G device assignments • • • • 63 
input. • e ••• 

messages • 
cutput •• 
preparation of system run. 
programmed halts • • • • • • 

CPSYS (see also Copy System Tape 
progr am). • • • • • • • 

Creating the macro library 
CSERV (see also Core-Image Service 

program). • • • • • 

63 
• 64 
• 64 
• 64 

64 

54 
49 

• • 63 

DATE control statement. • • • • • •• 162 
DEI.ET statement 

Core-Image maintenance Program e • • 60 
Macro ~aintenance program. • • 56 

Device-dependent halts • • 105 
Device-type specifications • 162 
Directory Service program 62 

control statements. • 62 
I/O device assignments • 62 
input. • • • • • • • • • • • • e 62 
output • • • • • • • • 62 
preparation of system run. 62 

Displacemen t of logical uni t blocks. e 106 
Displaying directories • 62 
Distribution tape •• • • • •••••• 42 

contents • • • •• ••••••• 43 
Distribution-Package Retrieval program • 42 

machine reg. • • • • • •• • 42 
operating proc.. • • • 44 
output • • • • • • • 46 
program package. • 42 

DSERV (see also Directory Service 
program). • • • • • • • • • • •• 62 
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DSPCH statement ••••••••• 
DSPLY statement 

Core-Image Service program • 
Directory Service program. • 
Macrc Service program. 

END statement 

66 

• 63 
• 62 
• 66 

Core-Image Maintenance program • • • 60 
Core-Image Service program • • • • • 64 
Directory Service program. • • 62 
Load System Tape program. • 47,48 
Macro Maintenance program. • • 57 
Mac r c S e r vic e pr og ram. • • • • 6 6 
Sort/Merge program • 34 
Utility programs. • • • • 39 

End-of-file card 
Assembler program~ • • • 
Core-Image Maintenance program • 

• 27 
59 

• 24 Report Program Generator 
tape-resident system run 
Utility programs • 

• • • • 13 

ENTRY statement. 
Error statistics 

• 40 
• 30 

ESCA • • • • 
restrictions 
tape • • • • 

164 
• 16 

16,165 
EXEC control statement • 
Execute-Loader function •• 
Executing object programs 

163 
16 

8 
• 71 

18 

card-resident system • 
sample • • • • • • • • 
tape-resident system • 
using 1419/1259 Ioes • • • • • 19 

Field-Select statement • • • • • 
FILES control statement ••••• 
Format of job control statements 

Glossary 

Halts, see Programmed-halt displays 

• 39 
163 
160 

168 

Header records on distribution tape. • • 42 

I/O device assignments 
for Assembler program ••••••• 
for Copy system Tape program • • • 
for Core-Image Maintenanceprog •• 
for Core-Image Service program • • 
for Directory Service program. 
for Linkage Editor program • • • • 
for Load System Tape program ••• 
for Macro Maintenance program. 
for Report Program Generator • 
for Sort/Merge program • 
for utility programs • • ••• 

IBM-supplied programs 

• 26 
• 54 
• 59 
• 63 
• 62 
• 30 
• 68 
• 56 
• 20 
• 33 
• 38 

description. • • • • •• 5 
identification • 46 
names. • • • • 46 
retrieval. • 42 
summary. • • 46 

Identificaticn of IBM-supplied programs. 46 
I ni. tial Progra m Loader (IPL) • • • • •• 6 

INITTP statement • 39 
INPFIL statement. • • • • 34 
Input 

Assembler program. • 28 
card-resident system. • 8,12 
Copy System Tape program • • 54 
Core-Image Maintenance program • 61 
Core-Image service program • 64 
Directory Service program. • • 62 
Linkage Editor program. • • 31 
Load System Tape program • • • 70 
Macro Maintenance program. • 56 
Macrc Service program. • 67 
Report Program Generator • • • 24 
Sort/Merge program • • • 35 
tape-resident system • • • 17 
Utili t Y programs • • • • • 39 

IPL (see also Initial Program Loader). • 6 

Job Control program, ftinction •• 
JOB control statement. • •• 
Job control statements 

6 
164 

card Job Control program • • • • • • 10 
general format •• ' 
order of in put • • • • • 
summary ••••••••• 

160 
161 
160 

tape Job Control program • • • 14 

LDSYS (see also Load System Tape 
program). • • • • • 47,68 

Linkage Editor program •• 
control,statements • • • • 
function • • • • • • • 
I/O device assiqnments • • 
output • • • • • • • • • • 
preparation of system run. • 
programmed halts • • • • • • • 

tNREDT (see also Linkage Editor program) 
Load System Tape program • • • • • 

building additional tapes. • • 
building initial tapes •• 

LOADC statement •••••• 
Loadinq unit 

ca~d-r€sident system • 
tape-resident system • 

LOG control statement. • • 
Logical unit block displacement. • 
Logical unit table •• 

30 
30 

6 
30 
31 
31 
31 
30 
47 
68 
47 
68 

8 
13 

164 
106 
106 

card Basic Monitor 
tape Basic Monitor • 

8 
• 14 

Macro library, sample program. • •• 71 
Macro Maintenance program ••••• 49,56 

control statements • • • • 56 
I/O device assignments • • • 56 
input. • • • • 56 
messages • • • • • • • • 57 
output. • • • • • • • • • • •• • 57-
preparation of system run. • 57 
programmed halts • • • 57 

Macro Service program 66 
control statements • • • • • •• 66 
I/O device assignments • 66 
input. • • • • • •• 67 
messages • • • • • • • 67 
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output • • • • • • • • • • 
preparation of system run •• 
programmed halts • • • • • • 

MERGE statement ••••••••• 
Micro program load procedures •• 
MMAINT (see also Macro Maintenance 

program). • • • • • • • 
MODS statement • • • • • • • • • • 
MONTR statement 

• 61 
• • 67 
• • 61 

34,34 
167 

49,56 
34 

Core-Image Maintenance program • • 
Core-Image Service program • • 
Load System Tape program • • • 

• 59 
• 63 
• 68 

MSERV (see also Macro Service program) • 66 

N amE~S of IBM-s upplied programs • 
NOLOG control statement •• 
Non~programmed halts. 

RPG. • •• 
Sort/Merge program 

OPTION statement • • • 
OPTN control statement 
OUTFIL statement • • • 
output 

• • 46 
164 
106 

• 25 
• 36 

• 34 
165 

• 34 

Assembler program. • • • • • • 29 
card-resident system 11 
Copy System Tape program • • • 55 
Core-Image Maintenance program • 60 
Core-Image Service program •• • 64 
Directory Service program. • • 62 
Distribution-Package Retrieval prgrm 46 
Linkage Editor program • • • • 31 
Macro Maintenance program. • 57 
Macro Service program. • • 67 
Report Program Generator • • • 25 
Sort/Merge program • • • • •• • 37 
tape--resident system • • • • • 18 
util~ty programs • • • • 41 

PAUSE control statement •• 
PHASE sta temen t. • • • • 0 

Preparation of system run 
Assembler program. • • 
card-resident system • • • • • 
Copy System Tape program 
Core-Image ~aintenance prgrm • 
Core-Image Service program • 
Directory Service program •• 
Linkage Editor program • • 
Load System Tape program • • • 
Macro Maintenance program ••• 
Macro Service program ••• 
Report Program Generator 
Sort/Merge program • • 
tape-resident system • o' • • 

Utility programs • • 
Print-Header statement • • • • • 
PRIOR statement •••••• 
Program-dependent halts •• 
programmed-halt displays • 
PUNCH statement 

Core-Image Service program • 
Macrc Service program. 

165 
30 

27 
11 

• 54 
• 60 

• • 64 
• 62 

31 
• 69 
• 51 
• 67 
• 23 
• 35 

17 
• 39 

39 
• 56 

105 
105,126 

• 63 
• 66 

RECORD statement • • • 
REP ca·rds 

card Basic Monitor • • 
tape Easic Monitor 

Report Program Generator • 
control card • • • 
control statements • 
end-of-file card • • • • • • 
function • • • • • 
I/O device assignments 
input ••••••• 
messages • • • • • 
output • • ••• • 
preparation of system run •• 
programmed halts • 
sample program 
user routines. • 

Restart procedures 
Retr ieval program. •• • • • • 

34 

8 
• • 13 

• 20 
21 
21 
24 

6 
• • 20 

• • • 23 
• • 25 

25 
• 23 

• • 25 
• 80 

• • 23 
105,110 

42 
RPG (see also Report Program Generator). 
RPG centrol card • • • • • • • • • • • • 

20 
21 

Sample program 
Assembler program. • • 71 
BSCA • • • • • • • • •••• 95,100 
card-resident system • • • • • • 71 
Core-Image Maintenance program ••• 71 
Report Program Generator • • 80 
Sort/Merge program • • • • 87 
tape-resident system • 71 
use of macro library • • • 71 
Utili ty programs • • • • • 87 
1419 Ices. • • • • • • • • • • • 93 

Sample Program, 1419 IOCS. 93 
Service programs. summary. • • •• 6 
SORT statement • • • • • • • • 34 
Sort/Merge program • • • • • • • 33 

checkpoint and restart procedure • • 37 
control statements • • • • 34 
function • • • • • • • 7 
I/O device assignments • • • • • • • 33 
messages • • • • • 37 
multi-volume I/O files • • 35 
output • • • • • • • • • • • • 37 
preparation of system run. • • • 35 
programmed halts • • • •• 36 
sample program • • • • 87 
user routines. • • • 34 

Standard assignments 
8 card Basic Monitor 

tape Basic Monitor • • 14 
Summary 

162 device-type specifications • 
IBM-supplied programs. • • • • 46 
job control statements ••• 
Service programs • • • • • • 
symbolic I/O device addresses. • • 
tape-characteristics specifications 
1259 halts and error displays. 
1419 halts and error displays ••• 

Symbolic I/O device addresses 

160 
6 

161 
162 
108 
107 
162 

8 card Basic Monitor • • 
summary_ • • • • • • • • • •• 161 
tape Basic Monitor •• 

SYSRDR 
card-resident system • 
tape-resident system • 

14 

8 
• • • 13 
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S YSRES • • • • • • • 13 
System tapes 

building additional tapes •• 
copying. • • • • • • ••• 
creating the initial tape •• 
creation and maintenance • 
insert lng macros • • • • • 
updating the macro library • 
updating the program library • 

• • 68 
• 54 
• 47 

• • • 42 
• 49 
• 56 
• 59 

Tape Basic Monitor program'. 14 
Tape error statistics 

description. 16 
initiation. • • 15,,165 
listing. • • 164 
restrictions. • 16 

Tape Initial Program Loader. • 13 
Tape Job Centre1 program.. • ••• 14 
Tape-characteristics specifications.. 162 
T ape- r es iden t sy stem • • • • • • • 13 

assignment of SYSRDR • • ••• 13 
assignment of SYSRES • 13 
Clear Storage card • 13 
executing object programs. • 18 
initiating a system run. • 13 
input. • • • • • • ••• 17 
loading unit • • • • •• • • • • 13 
output • • • • • • • •• • • • • 18 
preparation of system run. • 17 
sample program • • 71 
1419/125~ Ioes ••••••••••• 19 

TPLAB control statement •• 

Updating the macro library • 
Updating the program library 

165 

• 56 
59 

Updating TPS programs from IEM-supplied 
program modi fie • • • • 52 

UPSI control statement • 165 
User routines 

with FPG ••••• 
with Sort/Merge program. 
with Utility programs. 

Utility programs • • • • • • 
control sta tements • • • ••• 
function • • • • • • • • 
I/O device assignments • 
input ••• 
messages • ••• • 
output • • • • • • 
preparation of system run •• 
programmed halts • • • 
sample program • • • • • • • • 
user routines. • • • • • • • • • 

Utility-Moaifier statement • 

VOL control statement. 
~Otx statement • • • • 

23 
• 39 

• • 39 
• 38 
• 38 

7 
• 38 

39 

• 41 
• • 41 

39 
• • 41 

• 87 
• • 39 

• 39 

166 
• • 39 

1419 ICeS, sample program. • • • • • 93 
1419/1259 Halts and error displays.. 107 
1419/1259 Ioes ••••••••••••• 19 

INDEX 175 



IBM System/360 Model 20 
Tape Programming System 
Operating Procedures 

Form C24-9009-3 

READER'S 
SUGGESTION 
SHEET 

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 fonn will 
be sent directly to the author's department. Please include your name and address if you wish 
a reply. Thank you. 

Name 

Address 

What is your occupation? 

Your comments and suggestions: 

Possible topics for comment are: 

Garity of the text 

Organization of the text 

Accuracy 

Cross-references 

Index 

Tables 

Illustrations 

Examples 

How did you use this manual? 

As a reference source 0 
As a classroom text 0 
As a self-study text 0 

APpearance 

Printing 

Paper 

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 operators 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. 

Fold 
Fold 

n 
c 
-l 

> 
r 
o 
Z 
C) 

-l 
I 
Ui 
~ 
Z 
m 

•••••••••••• to •••••••••••••••••••••••••••••••••••••• -•••••••••••••••••••••• - ••••••••••• _ •••••••••••••••••••••••••••••••••••••• 

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 

FIRST CLASS 

PERMIT NO. 1359 

WHITE PLAINS, N. Y. 

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

Fold 

IntBr'national Business Machines Corporation 
Data Processing Division 
112 East Past Road, White Plains, N.Y. 10601 
[USA Only] 

IBM World Trade Corporation 
821 United Nations Plaza, New York, New York 10017 
[International J 

Fold 



C24-9OO9-3 

International Business Machines Corporation 
Data Processing Division 
112 East Post Road, White Plains, N.Y.I060t 
[USA Only] 

IBM World Trade Corporation 
821 United Nations Plaza, New York, New York 10017 
[ International] 

() 

~ 
I 

8 
-0 
I 

W 


	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

