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This pUblication presents the complete programming 
specifications for the Model 20 Card Report Program 
Generator (RPG) -- a problem-oriented programming 
language. 

The reader is assumed to have some understanding of 
punched-card data processing, but need not have any 
experience in programming or electronic data processing 
methods. 

This manual also includes performance specifications, a 
list of machine features and units used by the program, 
numerous illustrations, four complete programming 
examples, and appendixes that amplify explanations and 
provide helpful programming hints. 
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PREFACE 

This pUblication describes the Report Pro­
gram Generator (RPG) for programming 
punched-card data processing applications 
on an IBM System/360 Model 20 computer. 
RPG is an easy-to-use programming 
language that does not require any prior 
programming or data processing experience. 
In conjunction with the Model 20, RPG 
~ombinep into an integrated operation the 
functions performed separately by the 
following IBM unit record equipment: 

Reproducing punches 
Collators 
Printers 
Summary punches 
Interpreters 
Calculators. 

The user is expected to be primarily 
familiar with his applications and his 
Model 20, rather than with the technical 
aspects of machine-oriented programming 
languages. Experience with unit record 
or data processing systems equipment and 
procedures will be helpful, but 1s not 
a prerequisite to an understanding, or 
utilization, of RPG. 

Eighth Edition (October, 1970) 

However, familiarity with the concepts of 
punched-card records and procedures is 
assumed: programming by any language and 
for any data processing system always pre­
supposes problem definition, and can do no 
more than instruct th'e system to execute 
the data processing steps previously 
planned by the user. 

This manual contains the information 
necessary for programming jobs for the 
Model 20 with the RPG language for punched 
cards. It is intended as a reference text. 
Extensive explanatory and illustrative 
material, as well as programming tips and 
technical data, is also included to mini­
mize the need to consult additional 
sources. 

For a list of associated publications 
and their abstracts, see IBM System/360 
Model 20 Bibliography, Order No. GA26-3565. 
Readers without previous data processing 
systems experience may find particularly 
useful information in IBM System/360 Model 
20, Introduction and System Summary, Order 
No. GA26-5889. 

This is a reprint of GC26-~600-6 incorporating changes 
released in the following Technical Newsletters: 

GN33-8593 
GN33-8601 
GN33-86ll 

(dated February 28, 1969) 
(dated April 15, 1969) 
(dated April 6,1970). 

This edition applies to version 2, modification 7, of IBM 
System/360 Model 20, Card Programming Support, Report Pro­
gram Generator, and to all subsequent versions and modifica­
tions until otherwise indicated in new editions or Technical 
Newsletters. 

Changes are continually made to the information herein; 
'before using this publication in connection with the opera­
tion of IBM systems, consult the latest SRL Newsletter,' 
Order No. GN20-036l, for the editions that are applicable 
and current. 

Requests for copies of IBM publications should be made to 
your IBM representative or to the IBM branch office serving 
your locality. 

A form for readers I comments is provided at ,the back of this 
publication. If the form has been removed, comments may be 
addressed to IBM Laboratory, Publications Dept., P.O.Box 24, 
Uithoorn, Netherlands. 

C Copyright International Business Machines Corporation 1965, 1966, 1967, 1968, 1970 
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programming consists essentially of writing 
instructions that can be understood by a 
data processing system. Before prcgramming 
is attempted, the data processing froblem 
must have been analyzed, and the step-by­
step procedural requirements determined. 
The nature of the source data (input), the 
manipulations (calculations) to be per­
formed on it, and the nature and form of 
the results (output) desired must have been 
defined. 

THE NATURE OF RPG 

The Report Program Generator (RP~ ufilizes 
the abilities of the Model 20 system itself 
to convert data processing instructions 
written in natural quasi-English (BPG­
language) statements to the language in 
which the central processing unit accepts 
its instructions. In many instances, one 
RPG-language statement will automatically 
be translated to several machine-language 
instructions. 

The programmer using RPG writes state­
ments in a sequence that comes naturally 
once the problem has been defined and the 
procedure determined. The expressions used 
largely consist of terms the programmer 
himself may coin, or of easily reccgnized 
mnemonics. ~he user must merely follow 
relatively simple rules. He need not be 
£amiliar with machine language, nor with 
"programming" in the technical sense. 

OTHER PROGRAMMING LANGUAGES 

The BPG language is easy to learn and to 
apply, and capable of handling almost every 
punched-card job requirement for the IBM 
System/360 Model 20. However, IBM current­
ly provides two additional programming lan­
guages to satisfy special conditions: 

1. ~~§i£_!§§g~£1g£_1~n~~g_1~~!~1~l 
(Refer to SRL publica tion l1UL..§.1§igm.L 
l~Q_~Qggl_1Q~_g~~g_EIQgI~illilling_~YEE~£iL 
Ba§i£_!~§g~£lgL_1~Dg~~gg, Order 
No. G C 26- 3602 • 

B.A.L. prov~des for programming in the 
symbolic equivalent of actual !odel 20 
machine language. Effective utiliza­
tion of B.A.L. requires some familiari­
ty with the actual machine language 
(see l~~_~l§!~LJ~Q_~~~~l_~Q_KYll£iio~~l 
~h~£~£ig£i2ii£~, Order No. GA26-5847), 

-Note: Sections delineated by upper- and 
lower-left right-angle brackets contain 

and involves considerable experience 
with programming for electronic data 
frocessing systems as well as the com­
ponent units of the system and their 
time relationships. 

As an adjunct to B.A.I., IB~ also 
frovides an Input/output Control Sjstem 
(IOCS) for Model 20 card systems (1]~ 

~1§1§illLl~Q_tlQg§1_1Q_~~Ig_~£QBI~~miDg 
2~E2~£iL_lllE~iLQY1£Yi_~Q~trQ1-~1§!gN, 
Order No. GC26-3603). IOCS provides 
tested input/output routines that pro­
grammers can use by means of macro­
instructions, to control the input and 
output of data by programs written in 
the Basic Assembler Language. 

The vast majority of Model 20 users 
will never have to concern themselves 
with B.A.L. or IOCS, because the flexi­
bility of the RPG and FCU (see below) 
will allow them to accomplish their 
tasks with these convenient and easy­
to-learn languages. In a few installa­
tions, there may be occasional unusual 
requirements which cannot be directly 
satisfied by lUG or fCU. Frequently, a 
minor modification of the procedure 
will then permit BfG to handle the job; 
but there may be a few problems that 
are best solved by B.A.L., with or 
without IOCS. Even then, it will often 
be practical to write most of the Fro­
gram in RPG, merely inserting a brief 
B.A.L. routine to overcome the particu­
lar limitation. This approach is 
briefly covered in this manual. 

B.A.L. can, if efficiently applied, 
sometimes reduce the amount of core 
storage required for a program and may, 
en occasion, improve throughput. HoW­
ever, the much greater effort called 
for to program in B.A.I. I and to debug 
the program, is usually out of propor­
tion to the minor benefits derived. 

2. i~~£h~g=~~IQ_~!ili!1_gIQgI~~~J1SQl 
(Refer to SRL publication l~~~lst~~L 
l~Q_~~ggl_~Q~_~~£Q_g£QgI~~~i~g-2~£EQI!L 
~~~£h~g=~~£Q_QiiliiY_lIQgI~~§, Order 
No. GC26-360 1.) 

The PCU performs on Model 20 the equi­
valent of IB~ unit record machine func­
tions. No knowledge whatsoever of pro­
gramming is reguired. The user desig­
nates his job requirements by simple 
entrie~ in pre-printed boxes--many of 
them multiple-choice pre-coded--on 
self-explanatory sfecification sheets 

supplementary details--often of a technical 
nature. 

Introduction 7 



from which matching specification cards 
are punched. For example, only a 
single specification card (in conjunc­
tion with the IBM-supplied program 
deck) is needed to perform a collating 
operation. The specification sheets 
correspond, in effect, to the control 
panel of a unit record machine, but are 
simpler and quicker to complete than 
plugboard wiring. 

The PCU programs provide most of the 
functions of IBM collators, reprodu­
cers, gangpunches, summary punches, 
accounting machines, interpreters, and 
sorters (the latter practical with PCU 
only for large sort fi~lds) • 

The PCUs are best used 

• For jobs that correspond to unit 
record functions; i.e., where little 
is to be gained from the "systems" 
approach of processing an integrated 
series of jobs. For instance: 

To list and balance a keypunched 
deck of cards; 

To cross-foot fields in the same 
card; 

To sequence-check a master file; 
To interpret a keypunched deck; 
To reproduce a file of cards. 

A few of the applications that are 
easy to perform with PCU, are diffi­
cult or impossible with RPG. For 
example: 

selection of the last card of 
each control group; 

Selection of single-card groups; 
Sorting. 

• For one-time jobs, where it may not 
be worthwhile to design an inte­
grated systems procedure; i.e., the 
"quick and dirty" solution. 

• To continue getting the work out, 
during switch-over from unit record 
equipment to Model 20, for those 
jobs which the user has not yet had 
time to redesign and program to take 
full advantage of his Model 20 • ...... -----

~R§_lY]CTlg]2_]Nt_~]]]1~1]El~11£~ 

FURFOSE OF RPG 

RPG provides a quick and easy method for 
writing programs to accomplish most commer­
cial data processing jobs with the IBM 
System/360 Model 20, taking full advantage 
of the Model 20 system's potential. It 
combines the attributes of flexibility, 
capability, and efficiency, with simplicity 

and absence of any requirement for prior 
programming or data processing experience. 

Among the full spectrum of Model 20 data 
processing that can be programmed with RPG 
are the following common functions that can 
be performed individually or in any 
combination: 

• Report Writing 
Listings and group-printed reports 
containing up to nine control and 
total levels, plus a final total. 

• Summary Punching 
Up to nine levels of control, and 
final total level. 

• File Matching and/or lerging 
with or without selection of cards. 

• Card selection 
Based on card type and/or results of 
calculations. 

• Gan gpun chin g 
Direct, offset, intersfersed, 
major-minor. 

• Reproducing 

• Card Document Printing (Interpreting) 
Feature available only for the 2560 
MFCM, Mo del A 1 • 

• Calculating 
Add, subtract, mult~pll' divide, 
cross-foot, compare. 

• Table Look-up 

STEPS.IN UTILIZING RPG 

1. Problem definition 

The nature of the source data, the pro­
cessing to be performed upon it, and 
the type and format of the resulting 
output data must be determined. This 
encompasses such details as card-type 
identification codes, source and output 
card fields, calculations to be per­
formed on the data, types of report 
totals desired, and arrangement of the 
data on a printed report. Frinter 
Spacing Charts, IBM Form X24-3115, can 
facilitate the report layout (see 
Figure 1). 

2. Pr og ramming 

ihe Frogram~er writes RPG specifica­
tions on preprinted IBM forms. These 
forms guide the entries into the appro­
priate relative positions. The entries 
define his input and output data, the 
operations to be performed on the data, 
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Figure 1. Printer Spacing Chart 

and the input and output devices to be 
utilized. 

The programmer is given wide lati­
tude in the assignment of symbclic 
names to data files and fields, and 
most of the RPG-Ianguage operation 
codes are mnemonic. Much of the cod­
ing, therefore, approaches the use of 
meaningful English, combined with accu­
stomed use of card-colum~ numbers and 
print positions. 

3. Punching Specification Cards 

The program codes previously recorded 
on the specification sheets are key­
punched, one card per specification 
line. The positions on each line of a 
specification sheet correspond to the 
appropriate columns in the specifica­
tion cards. 

4. Generating the Program 

The specification cards now become the 
program "s·ource deck". The source deck 
and the IBM-supplied RPG Generator deck 
are then read into the System/360 Model 
20. Based on the program contained in 

5. 

the Generator deck, the central proces­
sing unit (CPU) of the Model 20 acts 
uFon the specifications in the source 
deck to generate a machine language 
"object program." The object Frogram 
contains all the necessary instructions 
to ~erform the job as designated bi the 
RPG programmer on the specifications 
sheets. At the conclusion of the 
generation run, the object program is 
in core storage, ready for execution. 
The user has the option of also having 
the object program punched into cards 
so that, the next time the same job is 
to be run, the object program is ready 
to be loaded without the need to gener­
ate it again with the RPG. 

tata card files are placed in appropri­
ate card feeds, forms and carriage con­
trol tape ar e inserted in the frin ter, 
and the job is ready to run. 

Figure 2 is a graphic representation of 
thes e st eps. 
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MACHINE REQUIR~EENTS 

11!E.Y.!:_~!lg_QY1E.Yi_Filg2 (See also "File," 
under ~efi!li.!:iQ1!_Q!_!~I~2, relow.) 

IllE.Y.:L1 i 19.§ 

The Model 20 card RPG can handle a maximum 
of three input files--one per card reading 
device attached to the system. The poss­
ible input devices are: 

IEM 2560 IiFCM 
Hopper 1 

IEM 2560 l1FCM 
Hopper 2 

IEM 2501 Car d 
Reader 

~ 
~ 

or 
IBM 2520 Card 
Read-Punch 

Figure 2. RFG Operations 

Up to five output files can be used--one 
per card punch device attached to the sys­
tem, and one or two for the printer. The 
possible output devices are: 

IBM 2560 MFCM 
Hopper 1 

IBM 2560 MFCM 
Hopper 2 

IBM 1442 Card 
Punch 

IBM 2203 Pr inter, 
Lower Feed 

IBM 2203 Pri~er, 
Upper Feed 

! 
} 

or 
IBM 2520 Card Punch 
or Read-Punch 

or IEM 22C3 Printer 
(standard carriage) 
or IBM 1403 Printer 

Not~: Each device listed above for both 
input and output files may serve to treat a 
single file as both input and output. That 
file is then designated-a "combined" file. 
The MFCM permits cards from either or both 
hoppers to be read and/or punched and/or 
card-printed (interpreted). (The card 
document-printing special feature is avail­
able only for the 2560 IiFC~, 110del A1.) 

Figure 3 is a schematic presentation of 
possible system configurations. 

]Q..!:~: With the IBM System/360 Model 20, 
Submodel 3 or 4, the 2560 MFCM Model A2 and 
the 2203 Printer Iiodel A2 are the only I/O 
devices permitted. If an IBM System/360 
Iiodel 20, Submodel 5 is used, the following 
I/O devices may re attached: the 2560 
MFCM, Model A1, the 1403 Frinter, Model 2, 
7, or N1, or the 2203 Printer, Model A1. 
For details regarding machine units and 
features required and supported, see Appen­
dix B. 

2560 Multi .... 
2520 Card 2520 Card Function Card 

Machine Read/Punch Punch 

J 
I 

Storage 
2020 4096 Bytes or 
CENTRAL 2501 

8192 Bytes or 
PROCESSING 

~ 
Card Reader 

12288 Bytes or 
UNIT 16384 Bytes 

+ 
1403 2203 1442 
Printer Printer Card Punch 

Figure 3. System/360 Model 20: Card RPG 
System Configurations 

PERFORMANCE CHARACTERISTICS 

~he Model 20 can perform input, output, and 
internal processing operations concurrent­
ly. The RFG makes optimum use of this 
capability. Figure 4 shows which Model 20 
operations can be carried out concurrently. 
In the case of concurrent card-punching and 
frinting on the fFCM Model A1, this refers 
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to the printing on one card while the next 
card is being pUDched. 

Details for estimating core storage 
requirements and timing are given in Afpen­
dix A. 
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I 1 POSSIBLE I 
1 DEVICE OPERATION 1 COMBINATIONS 1 
I I i i i i I I i I I 
1 2560 MFCM Read I + I + I I J J I I I 1 
1 Punch 1 I 1+1 1+1 I +J I 1 I 
I Card Print 1 J I 1+ 1 + I 1 I 1 1 + I 
I I J I J I I. I I I I I I I 
I 2520 Card Read-Punch Read I 1 1 I J 1 +1 + 1 +) I 1 I I 1 
I Punch I J ) I I I 1 1+ 1 1 I 1 + I 1 
l- I I I I I I I I J I I 1 I I 1 . 
I 2520 Card Punch Punch I 1 I I ) ) ) I 1 1 J +1 + 1 I I 
I I J I I J I J I J I I I J I I 
1 1442 Card Punch Punch 1+ 1 1 1 ) 1 1 + 1+1 1 + I )+) 1+ I 
I ) J 1 J I I I I I I f I I I I 
) 2501 Card Reader Read I 1 1 1 1 +1 I 1 )+1+1+)+1+)+1 , I I I I J 1 1 I I I I I I I I 
1 2203 or 1403 Printer Print 1+1+1+1+1+1+)+1+1+1+1+)+)+1+1 
l- I I I I I I 1 I 1 I 1 J I I I 
I 2020 CPU Processing 1 + I + I + 1 + I + 1 +1 + 1 +) + I + 1+ 1 + I + I + I 
« I , 1 I I I I I I I I I I I , 

Note: Each vertical column shows a set of operations that may be 
carried out concurrently. 

In the case of concurrent card-punching and printing on 
the MFCM Model A1, this refers to the printing of one card 
while the next card is being punched. 

Figure 4. System/360 Model 20 Concurrent Processing Operations 

ORGANIZATION OF THIS PUBLICATION 

A summary of the functions of each of the 
five types of RPG specifications introduces 
the main portion of the manual. This 
abbreviated summary appears here only to 
facilitate relating subsequent sections to 
the specifications forms. 

The specifications-types summary is fol­
lowed by an example of specifications writ­
ten for an RPG program, annotated with 
broadly-generalized explanations of the 
entries. The purpose of the section is 
merely to offer the novice an illustration 
of what a program written for RPG looks 
like. Full details are given in subsequent 
sections, which also incorporate any 
explanations given in the introductory 
example. This initial example does not 
fully cover the significance of, or limita­
tions on, each entry. It should not be 
used as a reference for precise knowledge. 
Readers familiar with the concepts of RPG 
can bypass it. 

The main portion of the manual is 
devoted to the detailed information needed 
bi the 'user to write programs for his jobs 
that can then be converted to machine lan­
guage by the Re}ort Program Generator. 

The information is presented in the fol­
lowing sequence: 

1. Definition of recurring terminology 

2. Graphic presentation and discussion of 
program logic flow 

3. Indicators 

4. Control fields 

5. Matching of files 

6. Sequence checking 

7. possible entries for every field of 
each specifications sheet (or card), 
including normal and unusual functions 
of each entry; warnings, where appro­
priate, about improper coding; inters­
persed illustrations for clarification 
of possibly abstruse points. 

L{mitations of the RPG Program are 
explicitly stated, where appropriate and 
not obvious. 

Lengthy descriptions of rare, yet valid, 
uses of a code~ or a specifications field, 
are marked off by corner brackets, so as 
not to detract from emphasis on the prin­
cipal topic. It is suggested that the 
reader unfamiliar with RPG byp ass these 
passages until he has a clear understanding 
of the basics. Where extensive or technic­
al sup~lementarl explanations are deemed of 
value only in exceptional situations and to 
a small segment of users, they have been 
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relegated to an appendix when this was 
practical. 

Three complete and realistic application 
exam~les are included, in addition to the 
Introductory programming Example, to 
illustrate a large proportion of the pro­
gram functions and codes. Each specifica­
tion is explained. 

The examples are: 

1. Sales commission calculation and 
report. 

2. An order-entry pre-billing application, 
with updating of the inventory file 
prior to invoicing. 

3. The subsequent invoicing operation, 
with creation of accounts receivable 
invoice summary cards. Three lines of 
customer name and address printed from 
a single card, with ship-to name and 
address printed parallel from another 
card. A simple table look-up operation 
is included. 

A number of technical appendixes follow 
(see ~.Q.ntent§.). Included is an appendix 
containing programming tips, and a summary 
of RPG specifications sheet entries laid 
out for convenient use if removed from the 
manual. In the appendixes, separate series 
of figure numbers have been assigned. Each 
figure number is preceded by the letter of 
the relevant appendix. This has been done 
to simplify subsequent additions and dele­
tions without the necessity of making 
changes throughout the rest of the manual. 
The index, which concludes the manual, 
attempts to reference every informative 
mention of a relevant subject. 

FUNCTION OF RPG SPECIFICATIONS SHEETS AND 
~ARDS-=2.!!tlMARl 

The RPG specifications sheets supplied by 
IBM (in pads) represent a convenient means 
for the programmer to record the informa­
tion (instructions) to be keypunched as 
input to the RPG program, so that it will 
generate the appropriate machine-language 
program to perform the desired job. 

The format and column headi~gs of these 
sheets assist in guiding the programmer's 
entries. The forms are so designed that 
one specification card is to be punched per 
line, with each column on the sheet corres­
ponding to a card column, in the same 
order. Card supplies with the appropriate 
RPG specification fields delineated can be 
purchased from IBM. 

The RPG specifications sheets can also 
serve as documentation of the source 
program. 

There are five types of specifications 
sheets and cards, each serving a different 
purpose, as outlined below. The forms are 
presented in the order in which they are 
most likely to be used by the programmer 
--not the order in which the different 
types of specification cards are entered 
for program generation. The details con­
cerning the entries for the specifications 
sheets are covered in subsequent major sec­
tions of the manual, where pictures of each 
type of sheet are also reproduced. 

In addition to the punched specification 
cards, the user must supply an RPG Control 
Card (Card H). This control card must be 
the first card of the source program. The 
format of the RPG control card is described 
in Appendix I. The control card specifies: 

1. Core storage capacities of the systems 
used to generate and to execute the 
object program 

2. Whether, and on which machine type, the 
object program is to be punched 

3. Whether a generation listing is to be 
printed, and whether minor--as well as 
major--source deck errors are to cause 
a halt during generation of the object 
program 

4. A typical MFCM input and output card 
stackin~ sequences 

5. Additional IBM 2501 input core buffer 
storage, if desired 

6. The number of print positions utilized 
by the object program 

7. The format of any Sterling-currency 
fields (British monetary system) 

8. Substitution of decimal comma for deci­
mal point in numeric literals (i.e., 
European notation). 

lI£g2_Qf S~cifications Sheets and Cards 

File Description Specifications (Required) 
(Sheets: Form 124-3347. Card electro­
pIa te: Form 3347) 

Used to assign a symbolic name and, when 
appropriate, card sequence (ascending or 
descending) ,to each file; to associate each 
file,name with a specific input and/or out­
put device; and to define whether the file 
is to serve as input, as output, or both. 
For fiul tiple inpuf'files, entries on this 
form also establish which file or files 
control end-of~job routines. 
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Input specifications (Requi.red) 
'{Sheets: -Form·X24";'3350. Card electro­
pIa te : For m 3350). 

Used to describe the input files: identi­
fication of card types within each file;­
stacker selection of cards, based on card 
type; specification of card-type sequence 
within each group of a file; assignment of 
symbolic names and decimal positions to 
input card fields; "tagging" of (i.e., set­
ting indicators for) card fields with posi­
tive, negative, or zero/blank contents; as­
signment of control fields, and of fieldsto 
be matched between cards in different input 
files; file sequence-check instructions. 
For multiple input files, the order of pre­
cedence of the files is also established by 
the sequence in which the files are entered 
on this form. 

Calculation Specifications (Optional) 
(Sheets: Form X24-3351. Card electro­
plate: Form 3351) 

Used to describe the processing (calculat­
ing, comparing, etc.) to be performed on 
the data. 

File Extension Specifications (Optional) 
(Sheets: Form X24-3348. Card electro­
plate: Form 334~ 

Needed to describe the tables to be used 
with the Table-Lookup feature. Unless the 
Table-Lookup (LOKUP) instruction is used in 
the program, the File Extension form is not 
used. 

output-Format Specifications (Optional) 
(Sheets: Form X24-3352. Card electro­
plate: Form 3352) 

Used. __ t.o speci_fythe arrangellentofthe data 
cinpiin (e-drepor-ts and/or in· outputc~ar di:( •. 
Also Includ.es· such functions as editing, -­
stacker selection of output- or combined­
file cards, and forms-carriage spacing and 
skipping. 

!Q!g: A limited number of apFlications can 
be ~erformed with only File Description and 
Input Specifications. For example: 
sequence checks, and/or stacker selection 
based on card type. 

All functions that can be specified in the 
Model 20 card RPG can also be specified in 
other IBM System/360 Report Program Genera­
tors provided that an adequate I/O confi­
guration is available. 

Specifications which are presently 
unique to the Model 20 RPG are those sup­
porting the IBM 2560 Multi-Function Card 
Machine (card ~rinting, on the MFCM Model 
A1, and collator-type operations) and dual­
feed carriage feature. 

For further details, refer to the rele­
vant SRL publication for other versions of 
IBM System/360. 

MACHINE UNITS AND FEATURES~IRED AND 
~UPPOR1ED 

Appendix B lists the machine units and fea­
tures required and supported for the Model 
20 card RPG. 
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INTRODUCTORY PROGRAM EXAMPLE 

This chapter can be bypassed by users fami­
liar with the concept of RPG. Its sole 
purpose is to give the novice a general 
insight into the approach to solving a sim­
plified problem with RPG specifications. 
The explanations given are in broad terms 
only and are repeated in greater depth in 
subsequent sections. The example is not 
suitable as a reference for a full unde­
rstanding of the specifications employed-­
while all specifications entries made here 
are valid, greater detail is necessary 
before the codes can be applied in all 
other circumstances. 

1. Customer Name cards--one per customer. 

Name, in cols. 1-20; address in cols. 
21-40 and 41-60 
Salesman No., in cols. 73-74 
Account No., in cols. 75-79 
Card iden tifica tion (3-8-9), in col. 
80 

2. Daily Sales Summary cards--at least one 
per customer 

Account No., in cols. 1-5 
Amount, in cols. 7-13. (Cols. 12-13 
are decimal positions.) 
X-punch (11-punch) over col. 13 !or 
credit (returns) 
Gross profit percent for product 
group, in cols. 16-17 . 
Date, in cols. 75-79 (day, month, 
last digit of year) 
Card iden tifica tion (1), in col. 80 
--may have 11- or 12-overpunch. 

Results Desired 

1. Punch Monthly Summary cards--one per 
account 

Account No., in cols. 1-5 
Total amount, in cols. 6-13 
X-punch (11-punch) over col. 13 if 
negative 
Total gross profit, in cols. 14-21 
Salesman No., in cols. 73-74 
Date (month and year only), in cols. 
11-79 
Card iden tification (9), in col. 80. 

2. Printed Report 

Month and year only (slash between) 
--print on first detail line of each 
account. Eliminate leading zero in 
month only. 

Account No.--print only from first 
card for each account, and on forms 
overflow. Do not eliminate zeros. 

Customer Name--print from first 
card of each account, on same line as 
first detail card. 

Amount--list, but positive and 
negative amounts in separate columns. 
Eliminate leading zeros to decimal. 
Edit with comma and decimal point. 
Do not print sign for negative 
amounts. 

Amount--Net total by account, and 
grand total at end of report, with CR 
if negative. Eliminate leading zeros 
to decimal point. 

Gross profit--Total by account and 
grand total at end of report, with 
minus sign if negative. Eliminate 
leading zeros to decimal point. 

Amount of returns as percent of 
sales amount, for final total only. 
Eliminate first two leading zeros. 
Suppress line if positive sales are 
zero. 

Print suitable headings over 
columns on first page. 

3. a. Select negative-amount summary 
cards to a differen~ stacker. 

b. Separate Customer Name cards from 
Daily Sales Summary cards. 

4. stop program if first card of control 
group is not customer Name card. 

THE RPG SPECIFICATIONS 

Figures SA-SF show the printer layout and 
RPG specifications needed to produce the 
printed report shown in Fig. SG. Explana­
tions of the entries follow. Of necessity 
--since this example was deliberately 
inserted ahead of treatment of specifica­
tions entries--the discussion deals with 
items not yet covered, but will serve to 
illustrate the general approach. Obvious­
ly, with a language as flexible as RPG, the 
same results could be achieved by several 
alternate methods. 
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IBM INTERNATIONAL BUSINESS MACHINES CORPORATiON 

Oat. 7-/5- 66 

REPORT PROGRAM GENERATOR FILE DESCRIPTION SPECIFICATIONS 
IBM System! 360 

Program SALE S SUHMA12y 
Programmer _ .... K-'"..L ..... B,La.. ______ ----'---' __ _ 

File Type 

Fi Ie Designation 

I End of File 

line Filename Sequence 

v' 
! File Format 

~5 
E 0::;' ~> Block 

.£ ::::-~ w<~ Length 

3 4 5 6 7 8 9 1011 12 13 u 1516 1718 1920 21 n 23 

011 , Is Ills ID'E IrlL Ir~ ~orr 
012 F I~ It /~Il' r·',ufr 
0 13 F 112 IElp 10 11111" In 
0

1
4 F /CII-l ~fd I l.Nt~ 

01, F 

0
1
6 F I Q;-

F I 

018 F i I 
0 19 F I 

Record 
Length 

24 25 26 27 

Punching 
Instruction 

Graphic 

Punch I I I I I I I I 
l'Jod,e of Processing 

Length of Key Field or 
of Record Addre .. Field 

Record Address Type :;; 
Type of File Symbolic 
Organization -8 Device Device v 

-" 
Overf~~.2 

5 ~~ 
Key ~ield i 
Starling .B 
l.ocation 

28 2930 31 32 3334 35 36 37 38 39 40 41 4243 44 4S 46 " 48 49 50 SI 52 

IMIF lelMI' 1.4~ ~~ ~~ 
IMIF IclMI2 
Ip/R II IN ITIElo 

I 

1 

Page 

W 

" Nome of 
i Label Exit 

~ 
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DATE ACCT CUSTOMER NAME SALES RETURNS GROSS PROFIT 

9/7 05944 ARTSON H V 125.40 
943.75 
378.15 

1,196.50 418.77 

9/7 09772 BANKS V H 649.50 

649.50 227.32 

9/7 02916 GILES R D 278.00 
149.50 

427.50 149.62 

9/7 07431 HARDl NG C M 585.40 
244.00 

341.40 119.49 

9/7 03349 KING H R 278.95 0 
125.00 

400.00 
450.60 

1,004.55 351.59 

9/7 01147 PAXTON J M 350.50 
50.50 

155.00 

145.00CR 50.75-

9/7 07728 STAUBER A 0 75.00 

75.00 26.25 

3,549.45 19.2%RTRN 1,242.29 

Figure 5G. Introductory Program Example, Printed Report 
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~X!:~!]!1±~.LQK_~PE~1:E±~!11£!!~.!. __ JKIQUB1_.2~ o li.!~_] es .f£i.E1i.9.!L~E~i:ti.f~!i.f1!E==:EiE.!!.!L2.!l 
Lin~~j arbitrarily assigns the name 
SLSDETL to the input (I) data file ccnsist­
ing of the customer Name cards and Daily 
Sales Summary cards. The DEVICE entIY spe­
cifies that this file will be placed in 
hopper 1 of the IBM 2560 MFCM. 

o 

o 

Lin~_Q~ assigns the file name SLSSUMBY to 
the deck of blank cards, to be placed in 
hopper 2 of the MFCM, which will beccme the 
Monthly 'Summary output (O) cards. 

Lin~~d specifies that printer output will 
be referred to by the f~le name BEPORT. 

These entIies serve two basic purposes: 

1. To associate a specific input and/or 
output unit with a file name that will 
subsequently be referenced in the PIO­
gram; and 

2. To specify whether a given file is to 
serve as input for data,. output, or 
both. 

The input file--labelled SLSDETL in the 
File DescIiptien Specifications--consists 
of two types of cards. 

Line_Ql of the Input Specificaticns arti­
trarily assigns "Indicator e1" (cols. 
19-20 in the spetifications) to the custom­
er Name card. The custemer Name card is 
iden tified by the punche s 3-8- 9 (a common 
unit record MLP or MLR code) in col. 80 
(see specificatiens entries in cols. 
23-24, 2E, 27). 

Lin~~2 assigns indicator 06 to t~e Daily 
Sales Summary card, identified by digit 1 
in col. 80. D (digit), rather than C 
(characteI), was 'entered in col. 26, to 
eliminate a possible 11- or 12-oveIpunch in 
col. 80 from affecting the comparison with 
digit 1. 

"Indicators" are discussed in detail in 
the next chapter. Briefly: the RPG Pro­
gram provides for a large number of indica­
tors which are either set by the RPG Pro­
gram itself, or may be set by the pr0gIam­
mer, to identify a condition. They may 
then be specified elsewh~re in the program 
to ccndition the executicn of a specifica­
tion on the setting (ON or NOT ON) of the 
indicator. 

Indicator 01, in this example, will be 
on when a card with 3-8-9 in col. 80 (Cus­
tomer Name car~ is being pIocessed. 
Execution of certain instIucticns can then 

conveniently be associated with "Customer 
Name card", or "not Customer Name card", as 
desired. 

When stacker selection is not specified, 
cards enter the normal stacker for the par­
ticular hopper of the I/O unit used. For 
hopper 1 of the MFCM, this is stacker 1. 
The card type identified by indicator (6 
therefore enters stacker 1. The card type 
with indicator 01 (Customer Name card) is 
directed to stacker 2 by the entry in col. 
42. 

The entries in cols. 15-16 specify that 
the proper order of card types is Customer 
Name card (01 in cols. 15-16) followed by 
Daily Sales Summary card (s) (02 in cols. 
15-16),' which in turn are followed by the 
next CUstomer Name card. The 1 in col. 17 
for the Customer N~me card specifies that 
there must be exactly one such card before 
the Daily Sales Summary card. The N in 
col. 17 for the Daily Sales Summary car'd 
specifies that there must be at least one 
such card, but that any quantity of such 
cards greater than 0 is correct. If the 
card-type sequence does net confoIm to 
these specifications, an error stop occurs. 
Note, however, that the absence of a Cus­
tomer Name ca~d would not be detected--this 
would be treated as more than one Daily 
Sales Summary card. This contingency is 
guarded against by the specifications on 
line C6 of the Calculation Specifications. 

L i .!!~..§~l.:Q~.L-~ n d _Q.§=.Q2.L' con t a i nth e n am e s 
the programmer has arbitrarily assigned to 
the fields h~ will subsequently utilize 
from the two input card types, respective­
ly. They are preceded by their column num­
bers in the input cards. Col. 52 in the 
Input Specifications assigns the location 
of the decimal point of input fields, for 
automatic alignment in calculations. Use 
of a field in calculations or numeric com­
parison, or editing its output, requires a 
decimal specification even if no decimal 
point is relevant. This explains the 0 for 
MOYR. Note that field names start one line 
below identificaticn of their record types. 

The entry in cols. 59-6C, next to 
ACCTNO, specifies that the Account 
No. field in both card types (note that it 
may be in different card colUmns in the two 
card types) is to be a control field, at 
the lowest level. (Nine control levels, 
L1-L9, are available.) Whenever there is a 
change in the contents of the Account 
No. field between successive cards, the 11 
indicator turns on for one proqram cycle. 
The ON or NOT ON status of the L1 indicator 
can be used to control operations. 

The entry in cols. 69~70 makes the sta­
tus of indicator 10 dependent on the NAME 
field of each customer Name card (Resulting 
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Indicator 01). Since that field is.never 
blank in that card, indicatcr 10 will turn 
off each time a customer NamE card is Fro­
cessed. (It would be turned on ty a blank 
NAME field.) In this program ExamplE, 
indicator 10 is turnEd S~ ty ancther 
method, described later. 

The reguirEmEnts of t}e jeb call fcr 
printing the amount of returns (negative 
sales amounts) in a separate celumn. An 
indieator is nEeded to identify such cases. 
Indicator 07 (in cols. 67-6e) will turn Q'!! 
when a Daily Sales Summary card with a 
negative amount is being frecessed, and 
will be off when the amount is Fesitive or 
zero. 

~~1~~latiQ.!!-2E~sili~E!icnE=-FiB]£~-2~ 

Calculatiens occur at detail time unless an 
I-indicatcr (ccntrel lEVEl) spEcification 
appears in cols. 7-8 (Control Level) --in 
which case that calculation takes place at 
total time. (Detail and Total timEs are 
discussed in the next chapter.) Thus, the 
calculations specified on lines 01-05 are 
EXEcutEd at detail time; these en lineE 
06-10, at total time. All detail-time 
entries must prEcede all total-time 
Entries. Within this greufing, calcula­
tions arE performed in the order in which 
the specifications appear. A summary of 
the functiens of thE entriES, by line, 
follows. 

Li~~_Q~ EXEcutEd only when precessinq 
card type 06 (Daily Sales Summary card), 
because the indicator for that card type is 
designatEd as a conditicn. 

The centents of the AMCUNT field arE 
added (OFEraticn code ADI:) to thE contEnts 
ef TCTAMT fiEld, and the result is stored 
as the nEW contents of TCTAMT field. 
TOTAMT fiEld has net been ~reviously 
specified; it is created by the entry in 
Result Field. (Field Length is spEcifiEd 
as 8 digits, of which 2 arE decimal 
FositionE-- the same number ef dEcimals as 
in the scurce (AMOUNT) field. If the 
numtEr of dEcimals specified hEre were to 
be different frem those in the source 
field, aliqnment would bE automatic.) This 
is the normal method for accumulating 
detail-card amcunt~ for greup totals. When 
object-program eXEcution begins, the user 
may assume that the fields are all set to 
zero. T}ErEafter, each detail card ameunt 
is algebraically added to the previous 
total in thE TOTAMT fiEld, bEcausE TCTAMT 
is the addend (Factor 2) and the new result 
replacEs the former TCTAMT contents. 

Negative amounts (11-Funch over low­
order positien) are automatically sub­
tracted. An indicator (C8) is s~ecifiEd 
for the identificaticn of a negative amount 

in the TCTAMT field, so that summary cards 
(one FunchEd at each contrel break) with a 
negative sales amount can be selected to a 
separate stacker. The status of indicator 
08 can change after each algebraic addi­
tion. Its status is, however, only used in 
this example at the End of a control qroup, 
when it correctly reflects the sign ef the 
total. 

li.!!~_Ql~ The amount (with 2 decimal posi­
tions) in each detail card is alqebraically 
multiplied by the gross profit percentaqe 
(2 decimal fositions only, to t~ansform 
percentage to ratio) for that product 
group. The resulting amount of profit 
(GRSPRF) contains four decimals, of which 
only two arE desired. Specifying "2" auto­
matically causes dropping of the two excess 
low-order positions. The "H" in col. 53 
causes half-adjustment before the third 
decimal is dropped. The previous contents 
of the Result Field are replaced each time 
by the new result. 

1i.!!~_Q2~ The latest gross profit amount 
(GRSPRF) is algebraically added to the pre­
vious cumulation (which is zero if this is 
the first detail card) to provide a total 
for the contrel group. 

Lines 04 and 05. These entries provide the 
final-total-of-returns (negative sales) and 
of positive sales, so that the ratio of 
returns (FTOTRT) to positive sales (FTOTSL) 
may te calculated bEfore the final total is 
printed. 

Line 05 causes adding ef the amount from 
each detail card (indicator 06) to FTOTSL-­
provided AMOUNT is positive (indicator 07 
not on = N07 in cols. 12-14), as deter­
mined by indicator 07 in the Input Specifi­
cations. Indicator 09 is set Dn for zero 
results--see line 10 for its application. 

Line 04 similarly provides for cumUlat­
ing FTOTRT for negative amounts (indicator 
07 on). Since a positive total is desired, 
and all amounts for this line--by 
definitien--are negative, these negative 
amounts are subtracted from F'IOTRT. (Sub­
tracting a negative amount yields positive 
result.) This entry also ill ustra tes abso­
lute addition. 

1i.!!~_Q~~ Indicator H1 is set on--which 
will eause the system to stop after proces­
sing of the new card--if a control break 
(chanqe in contents of ACCTNO field) eccurs 
(L1 on) and the new card is not a customer 
Name card (NO 1) • 

Line 07. When a cen trol treak has occurred 
(L1-on); the total amount (TOTAMT), accumu­
lated above (line C 1) alqebraically for 
each centrel group, is addEd algEbraically 
to FTOTAM (which is zero in the case of 
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the first centrol group) to Frovide a final 
amount tetal at the end of the report. The 
total transfer must eCCUI at this time, 
because TOTAMT must be reset to 2ero before 
t~e amount field from the first detail card 
of the new centrel grouF is added to it. 
TOTAMT then correctly reflects the tetal 
for each ccntrel greup. The FTCTAM field 
has been specified as larger than TOTAMT, 
to accommodate the sum of several TOTAMT 
group totals. 

Line 08. Similar to line 07, but cumulates 
fInal-total ef gross profit (FTOTPR), based 
en group total frem line C3. 

Li!!~_.Q~ 'Ihis adjusts the size of, and 
number of decimal Fositiens in, the final­
total-returns (FTOTRT) field (frem line 
04), so that the size and decimal alignment 
are suitable for line 10. Operation code 
Z-ADD resets the Result Field tc zere frior 
to acdino in the data frem the Factor-2 
field. Since the operaticn is performed 
only once per job--after processing ef the 
last data eard (LR indicatcr = last Record) 
--ADD could have teen Dsed equally well as 
the operation code. 

Line 10. Eefore the final total is 
prlnted~ the specification on this line 
causes the calculatien of the ratio of 
total returns (RTRDVD, based on FTOTRT in 
line 04 and shifted left in line C9) to 
total positive sales. 

The calculaticn is enly performed after 
processing of the last data card (LR is 
then on), and provided there was a Fositive 
sales total (N09). Indicator 09 is set on 
in line 05 for a zero final total of Fcsi­
tive sales. Ccnditicning the instruction 
on N09 is required because a diviscr must 
not be zero. 

A dividend (RTRDVD) with 5 decimal fosi­
tions, and a divisor with 2, yield a ~uo­
tient with 3 decimal Fositiens (col. 52). 
The H in col. 53 causes half-adjustment of 
an extra dEcimal fcsiticn (autematically 
provided for by the RPG Pregram) before it 
is dropped. 

The file name REPORT was designated an 
output file, and asscciated with the 
printer, in the File Descripticn 
Specifications. Thus, its entry here 
thereby calls for printer eutput for all 
specifications below, until a different 
file name apFears. H (heading) er D 
(detail) in column 15 specifies that the 
ensuing entries apFly to detail-(rather 
than total-) time processinq. (H and 1:: may 

be used interchangeably.) T in col. 15 
specifies total-time output. 

~£§cifi£~i~2!!_1!!!~_.Qj_2n_EEg§_~~~ Indica­
tor 1P in cels. 24-25 determines that the 
output entries in lines C1-C7 apply to the 
first page only. The 1P indicator is set 
on by the RPG Program itself at the begin­
ning ef program execution, and is turned 
off before the first card is processed. 
This output, therefore, occurs only once, 
before processing of the first card. It is 
used to print headings. After the heading 
line, the form advances 3 spaces (col. 18). 

~£~£~Ki£Eii~!!_li!!§§_Ql=.Ql specify the head­
ing data to be printed. The data within 
apostrophes is printed as shown (without 
t~e apostrophes, which merely identify the 
entries as constants). The numbers in 
cols. 41-43 desiqnate the riqhtmost print 
positiens for the respective constants to 
be printed. 

~£g£ifif~1i2!!_lin~§_Q2=lQ~ The job 
requirements call for printinq Account No. 
(ACC'INO) on the sa me line as the first 
det~il card of a centrel group, and to 
repeat the Account No. as the only identi­
fication on overflow pages. The Account 
No. is to be printed \lith its rightmost 
position in print pesi tion 12 (see en try in 
cols. 41-43). Indicator CF in cols. 24-25 
confines this output to overflo\l time. 

Because ACCTNC is also printed on the 
first line ef a ne\l contrel group (see 
explanation for line 14)--and overflow time 
is separatE from regular detail or total 
time (see next chapter)--the line must also 
be conditioned not to print if a control 
break has occurred (NL 1 in cols. 26-28); 
otherwise, Account No. will print twice in 
that situation. 

When any overflo\l indieater is used in 
the outFut specifications, forms-advance to 
channel 1, after a channel-12 punch has 
teen sensed, is. not automatic; therefore, 
Skip-Eefore to channel 1 (01 in cols. 
19-20) is specifiea. No space (0) or skip 
is specified to follow the overflew indica­
tion, because the data frem the next detail 
card is to be printed on the same line. 

~~~£iiif~ii~!!_1ing_l1~ Indicator 06 in 
cols. 24-25 conditions line 12 on paqe 04 
throuqh line 02 on Fage 05 to apply only to 
deta il cards (Dail y Sales Summar y); i. e. , 
all printinq takes place when aetail cards 
are beinq processed. 

The job reguirements stated that Account 
No. and Name are to te printed on the same 
line as the first detail-card data, 
although Name is available only from the 
Customer Name card. This can be accom­
Flished in several ways. The method chosen 
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here utilizes the fact that any field 
retains its data until read into again, or 
reset. Thus, the customer Name is still in 
the NAME area in core while detail cards of 
the same group are being processed--until 
the rie~t Customer Name card is processed, 
or the field is blanked by a program 
instruction. The name can, therefore, be 
printed at detail-card time. Col. 18 spe­
cifies single spacing after each detail 
line. 

LiB~_jlL_~~~~_~~L_!B±2~B_li~§_Q2L_E~g§_Q2~ 
Throughout, the Field Name in cols. 32-37 
specifies which inptit or calculation-Result 
Field is to be printed. The size of each 
of these fields was determined in the Input 
or Calculation Specifications. Cols. 41-43 
specify the right-hand print positien where 
the field, as edited a~d including edit­
word constants, is to end. The printing of 
items on the print line may be further con­
ditioned (besides the indicator-06 ccndi­
tion applicatle to the entire Frint line), 
and the format may be edited tsee below). 

~~£ifi£~iiQB-1in~~_j}=j2_Qg_E~g~~~~ 
Indicator 10 turns off wbenever the NAME 
field is not blan~--see Input Specifica­
tions, line 02. It is, therefore, off when 
a Customer Name card has been read. Thus, 
MOYR, ACCTNC, and NAME fields are printed 
with data from tbe first detail card (Daily 
Sales Summary), because the condition N10 
(indicator 1.0 not on) in cols. 23-25 then 
still obtains. If indi~ator 10 is not 
turne~ on bya program specification, they 
will be printed on every detail line. By 
specifying B (Blank-After) in col. 39 next 
to NAME, the NAME field is blanked after it 
has been transferred to the cutput area. 
Indicator 10 then turns cn. Tterefore, the 
printing called for in specificatien lines 
13-15 is net performed again after the 
first detail card, until a new customer 
Name card has been read. (See also g±~gf:s..!!! 

Logb£_E12~L_E1~rr~=Afi~±·) 

S pe.fific~!i2.!Llin~~_Qj=Q1..:..21LE~.9..L 05~ 'Ihe 
printing specified in line 01 is performed 
when the detail-card amount is pcsitive 
(N07), and that in line 02 when it is nega-
tive (indicator 07 on). (The setting'of 
indicator 07 occurs in the Input Specifica­
tions.) Thus, positive amounts are listed 
to the left of negative amounts. 

~eci!ic~iio.!Llil!~~Lf.rr_.E£gLl12~ T in 
col~ 15 designates executioh at total time. 
The L1 indicator in cols. 24-25 conditions 
execution of the print line to cccur on 
each Level-l contrcl break, i.e., a break 
on Account Ne. Col. 17 specifies a single 
space before this tctal line which, in con­
junction with the single space after detail 
lines, leaves one blank line before the 
group totals. Tbree spaCES after the 

group-total line (3 in col. 18) leave 2 
blank lines before the next detail line. 

2B~.fi!i.f~ticn_liB~~_~~-02~ Similar to pre­
viously explained field entries, but the 
fields are printed at Level-1 total time. 

~B~£i!i£~!1Q~_lil!~_gl~2rr_B~g~_Q~. T in 
col. 15 designates e'xecution at total ,time. 
The LR indica tor in cols. 24- 2 5 conditions 
execution of the print line further, to 
occur only after the last data card (Last 
Record) has been processed; i. e., for final 
totals. cols. 21-22 contain the specifica­
tio~ to skip the ferm to channel 1 after 
printing the final total. 

~E~£ifi£~i1.2.rr_1b.rr~_Q2~ Besides being 
printed only at final total time, indicator 
09 must be off (N09) to cause the PCTRTR 
(Percent ReturnS) field tc print. The 
reason for this is that, if FTOTSL (Final 
Total Sales) was zero at the end of the 
report, PCTRTR was not calculated because a 
zero divisor would be meaningless (and 
division by zero is not allowed). (See 
also Calculation Specification lines 05 and 
10 for establishment and application of 
indicator 09.) 

Edi!ing~ When data appears ret ween single 
quotes in'cels. 45-70, on the same line as 
a Field Name, the entry mcdifies the fermat 
in which the data is printed. Only fields 
to which a decimal position (0-9) was 
assigned may be edited; that is, fields 
designated as purely numeric. Illustra­
tions follow. 

~~£iii££ii.QB_li.!}~_llL_B3.9~_Q~.L_g.91..§.!._ 
~£=2Q~ Specifies that a slash is to appear 
between Month and Year digits. A zero in 
the first column of Month is automatically 
suppressed, because an edit word is used~ 

Line 14. All zeros' in ACCTNO will be 
prInted; because no editina or zero sup­
press is specified' (it can only be speci­
fied for a field defined as numeric; i.e., 
a field for which Decimal Positions has an 
entry where the field is defined). 

~in§§_Ql=Q2L_B~g~_~~~ Leading zeros are 
eliminated, through the dollar position. 
Decimal point and two low-order positions 
are always printed in this example. Comma 
is print~d between hundreds and thousands 
positions when there are siqnificant digits 
to its left. 

LiB~§_~~~]~L_~BL-1~~ Similar to editinq 
of lines 01 and 02, but CR or minus symbol 
(respectively, as shewn) is printed for 
negative amounts. 

Lill~_Q2L_:p~g~_05~ leading zeros are eli­
minated only in the tens and hundreds posi­
tions. The decimal point and a percent 
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sign, followed by the letters RTRN, are 
alvays printed vhen the frint line is 
printed. Zero percent is printed as 0.0% 
RTRN. Note that, ty means of the decirr,al 
Foint in the edit wcrd, the ra1!2 with 3 
decimals (Calculation Specification line 
10) is converted back to a ~~£~~~!~~ vith 
1 decimal Fcsiticn. 

The file name SLSSUMRY was desiqnated an 
output file, and associatEd with hCffer 2 
of the MFCM, in the File Description Speci­
fications. Thus, its entry in the Outfut­
Format Specifications calls for card out­
put, the card source being MFCM hcpper 2. 
The T in col. 15 specifies output at total 
(rather than detail) time. The entries 
(L.) in cols. 24-25 specify punching of 
the card at each control treak of Level 1. 

The OR in cols. 14-15 designates that 
the same funch data applies when the condi­
tions for either specifications line 12 or 
13 are met, subject to any further condi­
tioning indicators. The difference in con­
ditions is that line 12 applies if TCTAMT 

is positive, and line 13 if it is neqative, 
at group control-break time. (See cols. 
26- 28 here, and line 01 in Calculation Spec­
ifications.) When fositive, the card 
enters the normal stacker for hopper 2 of 
the MFCM; when negative, it is selected to 
stacker 3 (see entry in col. 16). 

Lines 14-18 specify which fields--defined 
in-I~put-;r Calculation Specifications--are 
to be punched into the Monthly Summary 
cards, together ~ith the low-order-position 
columns where the fields are to end in the 
output card. 

Line 19 specifies that the constant, 9 is to 
pe-punched in col. 80. (1he absence of a 
Field Name designa tes cols. 45-70 as 
available for a constant rather than an 
edit word.) 

The B in col. 39 (Blank-After) on lines 15 
and 16 directs the prograrr. to reset the 
TOTAMT ana TOTPRF fields to zero after they 
have teen transferred to the output area, 
so that they are cleared to accumulate 
totals for the next control group. 
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This chapter deals with facts and functions 
that must be understcod tc derive the full­
est benefits frcm RPG. In order to provide 
complete informaticn on tlese subjects at 
cne reference pcint, the chapter delves 
into considerable detail and, occasionally, 
complexities. This was considered prefer­
able, frcm the user's viewpcint, to scat­
tering related facets thrcughout the volume. 

If the meaning or relevance of all 
statements made in this chapter is not 
apparent on a first readinq, the user 
should not be concerned: ~hey ~re 
illustrated as the manual p~oceeds. Both 
the ensuinq itemized coverage of each 
specification field and the appended 
extensive applications exarrfles clarify the 
contents of this chapter, and make freguent 
~eference to them. 

It is, therefore, suggested that the 
user read this chapter thcrouqhly cnce and, 
thereafter, expect to revert to appropriate 
portions cf it repeatedly. 

Terminology that recurs throughout this 
publication is defined below, E§_i1-E~~1i~§ 
to_l:1~Q~1_1.Q_~Ef'Q_]PG..!. 

N0ig: A single card file can serve as both 
input and cutput. It is tren termed a 
"combined file"--see definition for combi­
ned file, below. 

Input File 

Cne input file consists cf all the cards 
that originate (i.e., enter the system) 
from one hopper of a card read or read­
punch device, and fulfill allot the fol­
lowing conditions: 

1. 

2. 

3. 

4. 

All the cards are to be read (i.e., 
punches in the eard se~ve as input to 
the system). There must be an entry 
for them in the Input Specifications. 

None of the cards are to be punched. 

None of the cards are to be interpreted 
(card-printed) • 

None of the cards are to be stacker­
selected on the basis ef informatien 

net in the card itself; i.e., they can 
only be stacker-selected by designation 
on the Input Specifications sheet on 
the basis of card type. 

In summary: There is no entry for an input 
file in the output specifications. 

cut pu t Car d File 

One card output file consists of all the 
cards that originate from one hopper of a 
card punch or read-punch device, and ful­
fill all of the following conditions: 

1. All of the cards are to be punched andl 
or interpreted (card-printed) by 
entries on the output-Format Specifica­
tions sheet. 

2. Nene of the cards are to be read. 

In summary: There is no entry for an out­
put file in the input specifications. The 
cards in the file may be blank or pre­
punched, but they will not be read. 

o 

Combined File 0 
One combined file consists of all the cards 
that oriqinate from one hcpper of a read-
punch device to which the following condi-
tion aPl=lies: 

Allor some of the cards serve as input 
to the system and all or some of the 
cards--regardless of whether they are 
the same or different cards in the file 
--also serve as output; i.e., the file 
requires entries both on the Input and 
Output-Format Specifications sheets. 

A combined file is a sinqle file. 

output Printer File 

All report (paper forms) printinq performed 
by one proqram under ccnt~ol of a sinqle 
forms carriage is designated as one output 
file. 

For the IBM 1403 or standard 2203 Print­
er, this implies that all print lines are 
identified as belonging to a sinqle file. 
If the Dual-Feed Carriaqe special feature 
is installed on the IBM 2203, and both car­
riages are to be used in one proqram , the 
lower and upper feeds are treated as two 
separate output files. o 
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EBCDIC--EXTENDED BINARY-CODED-DECIMAL 
INTEBCHANGE CODE 

EBCDIC is the IEM System/360 machine code. 
It provides for 256 unique characters. For 
further details, see Appendix D, Figure D1, 
and the publication 1~~_2y§!g!L~£Q_~~~gl 
lQ~_lYllctiQnE!_fhE£~£i§£i§!i£§, Order 
No. G A 2 6 - 5 8 4 7 • 

Alphabetic Characters 

The 26 letters of the English alphabet, 
plus these three characters: 

Lollar Sign ($) --card funch-
combi na tion 
11- 3- E 

At-sign (~) --card punch-
coml:ination 
4-8 

Found or Number sign (#)--card funch­
combination 
3-8 

Numeric Characters 

The digits 0 through 9. 

Special Characters 

The 217 EBCDIC characters not defined as 
alphabetic or numeric. 

Alphameric Characters 

Any of the 256 EBCDIC characters, including 
blank. 

Alphameric Fields 

All fields for ~hich a Decimal Positions 
specification (0-9) has not l:een made in 
the appropriate column of any of the per­
tinent specification forms--regardless of 
whether the field contents are alphabetic, 
numeric, or alphameric. Zero and l:lank are 
distinguished. 

Numeric Fields 

All fields that have a Decimal Positions 
specification (0-9) in the appropriate 
column of any of the pertinent specifica­
tion forms. 

Numeric fields contain numeric charac­
ters, and possibly a 12-zone punch (+), or 
an 11-zone punch (-) sign over the right-

most position only. Blanks in digit posi­
tions of a numeric input field are con­
verted to zeros. Zone punches in an input 
field, in other than the low-order posi­
tion, ar e str ipp ed. 

Note: For other possible punches in numer­
ic fields, see ggg~~g and Q~£im~1-Posi= 
!i£~§L under l~Eut_~~~£i!i£~!iQ~§~ 

A literal is the actual data to be operated 
upon, rather than a symbolic name repre­
senting the location of the data in core 
storage. lhe specifications sheet entry 
must be left-justified. 

A literal is stored in storage only 
ence, regardless of how often it is used-­
provided it is always the same size, and 
used in identical format (always alphamer­
ic; or always numeric, with decimal point 
fosition uniform; if numeric, always with 
the same sign designation or always without 
sig n) • 

Alphameric Literals 

Alphameric literals consist of anyone or 
more of the 256 EBCDIC characters (see 
Appendix D, Figure D1, for the appropriate 
card punch-combinations). Initial and ter­
minal apostrophe symbol~ (')--card punch­
combinations 5-8--are required. They 
designate the literal as alphameric and 
define its extent. 

If an apostrophe is required within the 
literal itself, it must be specified as two 
consecutive apostropbes (two card columns, 
each punched 5-8)--independently of the 
apostrophes needed to define and delimit 
the alfhameric literal. Such an apostrophe 
within the literal consumes two of the 
number of positions allowed for the liter­
al; but only one of the apostrophes is 
printed or punched (with any subsequent 
characters moved left one position) if the 
literal is to be used as output. 

Numeric Literals 

Numeric literals consist of anyone or more 
of the digits zero through 9. One decimal 
foint can frecede or follow the literal, or 
can be contained within the 
literal; it effects automatic decimal 
alignment during calculations with the 
literal. 
(If the literal does not include a decimal 
faint, it is treated as an integer.) The 
literal can be preceded by a sign; if it is 
unsigned, it is treated as positive. 
Blanks are not allowed in numeric literals. 
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Numeric literals must not be enclosed in 
apostrophes. 

Numeric literals can only be specified 
in the calculation specifications. 

liQ!~: If European notation is specified in 
the RPG control card (Card H), a decimal 
comma is allowed in numeric literals in 
place of a decimal point. 

Fields that contain information to be com­
pared from card to card for the purpose of 
detecting the end of a control group (a 
group of records having identical control 
fields). A fQ~!!Q1-Q!ga~ is deemed to 
occur when information in a control field 
differs for two successively processed 
cards for which a control level is speci­
fied. When a control break occurs, the RPG 
program turns on the L-indicator (L 1-L 9) of 
the ~Q~trQl_lg!~l assigned to that control 
field, and all lower-level L-indicators. 

~Qll!!Ql LeY~l 

The significance level (L1-L9) assigned by 
the programmer to a control field. 

~1~~Q1~_~~~~_IM_IHI~_gQBLlk!IIQM 

~lg1J! 

For convenience, the symbol t is occasion­
ally used to represent a blank column or 
the EBCDIC code for a blank. 

Where confusion might otherwise result 
between the letter 0 and the numeral zero, 
the latter is either spelled out, or repre­
sented by O. 

The word "column" is frequently abtreviated 
as "col.". 

Each object program generated by REG uses 
the same general logic, and for each card 
processed the program goes through the same 
general cycle of operations. 

There are actually two different points 
(or times) in the RPG cycle where calcula­
tion and output operations may occur. 
These two major components are called 
detail time and total time. Detail time 
and-total-time may-be-spIIt up into: 

1. Detail (or heading) output time (1 ) 

2. Detail calculation time ( 4) 

3. 'Iotal output time ( 3) 

4. Total calculation time (2) 

M~!~: The numbers in parentheses refer to 
the numbers used in Figure 5H. 

The RPG cycle shown in Figure 5H begins 
with the detail-output routine. This rou­
tine enables the program to write constant 
data (e.g. a heading line) at the top of 

'the report. 

Tctal-time calculations and output 
appear in the cy cle before detail- time cal­
culations and output. This time sequence 
is necessary for processing groups of re­
cords (e.g. for making group totals). 
Between READ and total time the program 
determines whether the record belongs to a 
new centrol group. If it does, a special 
indicator is set on and the final proces­
sing for the old record group is done dur­
ing total time. At total time, the data 
from the last record of the old control 
group is still available. The contents of 

o 

t,he record just read are not made available 0 
for processing until just before detail-
time calculations. This new record thus­
begins being processed at detail time. It 
remains available during reading of the 
next record and until after the next total 
time. 

Basically there is no distinction 
between the operations that can be per­
formed at detail-time and at total-time; 
however, certain control information avail­
able (such as the status of indicators 
described below) differs, as well as the 
data available relating to the position of 
the card. 

The END routines are performed after 
total time so that all required total pro­
cessing can include the last record of the 
file. 

Another component of the cycle is 
QY~£!lQ~=Qg~~i_1iID~' with any overflow 
output designated T (for "total") preceding 
any designated D ("detail~. All overflow­
time output operations are available after 
total-time output. 

Figure 6 is a logic flow diagram of the 
RPG cbject program. Reference to points on 
the chart is made as the relevant subject 
matter is covered. Figure 6 is repeated as /0". 
Figure G3, in appendix G, for convenient .... 
reference. 
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Figure SH. RPG Object Program Cycle 

RQ!~: In referring to output operations 
other than total-time or overflow-time out­
put, both detail (D) and heading (E) output 
are used. There is no distinction between 
D and E in the RPG program--the two codes 
are interchangeable, and are both available 
merely for the convenience of the user in 
identifying the purposes of different spec­
ification lines. 

Vertical lines in the right margin of 
Figure 6 pertain to the PQssible setting or 
resetting of indicators at different peints 
in the program cycle, when the indicators 
are used in a nQ£ID~! manner. (Greater 
detail is supplied in the next section, 
titled ln~i£giQ£2~) 

r 

Make Data 
Available 

Total 
Calculations 

3 

2 

- - - - - _ _ _ _ _ J 
Total Time 

END 

The symbols shown in the indicator chart 
in Figure 6 have the following meanings: 

Indicator is turned off by RPG Program itself 

Indicator is off 

Indicator may be turned on 

Indicator may be on 

Indicator may be turned off or on 

Blank-After instruction turns on 
indicator assigned to Zero-or-Blank • 
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Although the program logic chart is largely 
self-explanatory, and its entries are 
further explained in pertinent subsequent 
sections of the manual, a few points of 
overall significance to RPG programming are 
emphasized here: 

,. Relationship of Total Time to Card 
Movement: Total-time calculations and 
total-time output occur after a new 
card has been read, and the previous 
card itself has been completely pro­
cessed. Thus, any output to a card at 
total time is to the new card. How­
ever, the data available at total time 
is that from~he previous card. 
(Figure 6 shows that the data from the 
new card is not transferred to the pro­
cess area until just before detail 
time.) 

Because output is to the new card, 
a. a stacker-selection specification 

for total-time output causes selec­
tion of the new card, and 

b. card punching and document-printing 
at total time apply to the new 
card. 

consequently, although it is known at 
total time whether the previous card 
was the last of a type or group--note 
in Figure 6 that L-Indicators and card­
type Resulting Indicators for the new 
card have been set before total time-­
it is not possible 

a. to stacker-select the last card of 
a type or control group, with RPG; 
or 

b. to document-print the last card of 
a type or control group, with RPG; 
or 

c. to punch the last card of a type or 
control group, with any programming 
language 

on the basis of its being the last card 
of the type or control group. 

Rhe pcu (Punched-Card utility) pro­
gram PLACE specification card provides 
a very simple method for selecting the 
last card of a control group. Alterna­
tively, a Basic Assembler Language sub-
routine can be used with RPG to select 
the last card of a group (see Program= 
mi~-1iE§, Appendix E) • 

To punch a card only at the end of 
each group, that card must either be 
identified as a different card type 
(input specifications Resulting Indica-

tor), or it must be in another file 
with its matching fields so coded that 
the card will advance at the appropri­
ate point in a multiple-file operation. 
(See section on Matching of Files.) 

2. Multiple-Time output to Cards during 
One Program Cycle: Once an output 
operation (punching and/or card­
printing and/or stacker selection) has 
taken place in a card, the card 
advances, and the next card assumes the 
equivalent position in relation to the 
punch or card-print station. There­
fore, all output instructions for one 
card must be given under a single entry 
of File Name and Type (see output­
Format Specifications), for one point 
in the program cycle (total time or 
overflow time or detail time). 

One program cycle extends from entry 
point A at the top of the Program Logic 
Chart (Figure 6) through exit point A 
at the bottom; i.e., from detail-output 
time through total and overflow time 
and through detail-calculation time. 
It is permissible--if called for by an 
unusual job requirement--to give output 
instructions for more than one point in 
this cycle, and/or by separate groups 
of instructions for the same cycle-time 
segment, for the same card file. This 
is done by card-output entries for more 
than one output time" (total-time out­
put, overflow-time output, detail-time 
output), and/or by card output entries 
with repeated definitions of the same 
file for the same output time (and/or 
by branching (GOTO) from detail to 
total time). The user must then clear­
ly understand the consequences: 

The first group of card-output 
instructions, for the earliest 
point in the cycle, results in 
operations on the card just read 
(or, if only an output rather than 

a combined file, the card just 
advanced to the equivalent posi­
tion). Each additional group of 
card-output instructions for the 
same file--for the same point in 
the cycle or for subsequent points 
--performs the designated output 
operation on a next card from the 
same file. The data read (if a 
combined file) from the first of 
these several cards remains avail­
able for processing. 

The additional cards are not 
read; they are treated as though 
they were only output-file cards, 
even if they are part of a combined 
file; they do not enter the program 
logic cycle. 
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Figure 7. Multiple-Time Output to Cards During One Program Cycle 

For example (Figure ~: Output­
Format Specifications for all cards 
of a combined file contain card 
punching instructions for total­
time output, card-printing instruc­
tions for detail-time output, and a 
separate group (separate File Name 
and/or Type entry) of entries for 
card punching at detail time. For 
reference convenience, term succes­
sive cards in the file Ca, Cb, Cc, 
Cd, Ce, Cf, Cg, ••• 

Result: Ca is read, and its 
data is available for processing. 
It is card-printed at detail time. 
(Note total-time bypass on first 
card--described in item 4, below.) 
Cb is not read. It is punched at 
detail time. Cc is read, and its 
data is available for processing. 
It is punched at total time. Cd is 
not read. It is card-printed at 
detail time. Ce is not read. It 
is punched at detail time. Cf, Cg, 
and Ch repeat the sequence Cc, Cd, 
Ce; etc. 

3. Overflow-Time Output : Regardless of 
whether a carriage-tape channel-12 
punch was sensed during detail-time 
output or total-time output, all output 
operations conditioned by on status of 
the overflow indicator(s) (OF,OV) 
occur at overflow time, which follows 
total-time output. Three points should 
be noted: 

a. Since overflow-time output follows 
total-time output, all relevant 
totals are normally printed before 
page overflow, even when a 

carriage-tape channel-12 punch was 
encountered during detail output 
printing from the last detail card 
of a control group. 

Appendix E illustrates an RPG 
programming technique for imple­
menting page overflow prior to 
total output, when a channel-12 
punch was encountered during detail 
output for the last card of a con­
trol group. It is, however, not 
possible to create an overflow 
operation between successive 
detail-time or between successive 
total-time lines of the same pro­
gram cycle. Thus, overflow cannot 
occur, say, between output for sev­
eral total levels in the same pro­
gram cycle, even if a channel-12 
punch is sensed between these print 
lines. 

b. Because overflow output occurs at a 
separate time in the cycle, care 
must be taken that data does not 
print more often than desired, when 
a line is specified to print on an 
overflow condition as well as on 
some other condition (such as a 
control break)--both of which may 
occur in the same cycle, but at 
different times. This can be 
avoided by conditioning the over­
flow specification line not to 
apply when the condition for the 
other specification line applies in 
the same cycle. (The section on 
..Qutput-F'2.£!at SQ.gcification,§ illus­
trates the case, as does the pre­
ceding Introductory Program 
Example, Figures SE and SF.) 
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c. Overflow-time output is primarily 
intended for the printing of page 
headings on forms overflow; but 
card output operations are also 
possible--such as card punching, 
card-printing, and stacker selec­
tion. If any card operations are 
performed at overflow-time output, 
it must be understood that 

(1) output will apply to whatever 
card happens to have been read 
last, and 

(2) the next card may then advance, 
without being read, as 
explained in 2, above. 

4. Total-Time Processing on "Run-In": In 
order to prevent undesired totals prior 
to detail processing of the first card, 
total-time calculations and total-time 
output are suppressed until the first 
card has been ~rocessed. Thereafter, 
further bypassing of total-time calcu­
lations and total-time output depend on 
other factors: 

a. If none or all of the card types in 
the output specifications have con­
trol fields (Control Level) speci­
fied, total-time processing is 
available on all cards after the 
first--including the portion of the 
cycle when the LR indicator is on, 
following the last data card of the 
pertinent file. 

b. If only some card types have con­
trol field (s) specified in the 
input specifications, total-time 
processing is bypassed until after 
the first card of a type with con­
trol field (s) specified in the 
input s~ecifications has been 
processed. 

If the first card of the deck is 
of a type that has control field(s) 
specified in the input specifica­
tions, operation is tantamount to 
a, above. 

If no card of a type with con­
trol field(~ specified occurs in 
the data deck, total-time calcula­
tions and total-time output are 
bypassed for the entire job--inclu­
ding the portion of the cycle when 
the LR indicator is on, following 
the last data card of the pertinent 
file. 

Exception: See GOTO, under Calcu= 
l atioll-Specifications. 

Whether total-time operations are 
bypassed or not is independent of the 

st~tus of L-indicators--although L­
indicators are normally also utilized 
to condition operations during total 
time, when total time is not bypassed. 
(See also Indicators: L1-L9, LO, LR.) 

s. Output Before First Card is Read: As 
indicated by the first two input/output 
flow chart symbols at the tor of Figure 
6, detail (or heading) output takes 
place, at the start of the object-pro­
gram run, before the first data card 
has been read. Therefore, all detail­
output specifications--other than 
constant-data heading lines desired 
ahead of regular detail output--should 
be conditioned by an indicator that is 
not on initially but is on for the 
appropriate cards, or by the negative 
status of an indicator that is on ini­
tially but off thereafter. One simple 
method is to condition any initial 
heading lines of constant data by 1P, 
and the regular detail output by N1P or 
by card-type Resulting Indicators. 
(See Figure 8, and also the section 
Indicators.L-1R. ) 

If the detail output is not condi­
tioned, spurious printing and/or card 
output (depending on the nature of 
detail output specified) occurs before 
the first input card has been read. 

6. Blank-After fB in col. 39 of output­
Format speciiications): Figure ~ 
correctly indicates that Field Indica­
tors are set on or off when the new 
input data is transferred to the pro­
cess area, and that Calculation Result­
ing Indicators are set on or off during 
calculations. However, an indicator 
assigned to "Zero or Blank" in Input or 
Calculation Specifications (arithmetic 
operations or TESTZ) is on initially, 
and also turned on immediately when an 
output specification is executed for 
which "B" (Elank After) is specified in 
the output-Format Specifications: as 
soon as the data for an output line 
with B in col. 39 is transferred to the 
output storage area, the field is 
blanked (if alphameric) or set to zeros 
(if numeric) and the Zero-or-Blank 
indicator for that field turns on-­
before any fUrther output fields are 
processed. (This does not cause Field 
Indicators or calculation Resulting 
Indicators assigned to Plus or Minus to 
turn off, if they wera on.) 

Fields for output at one point in 
the cycle, under one file-identifica­
tion entry, are transferred to the out­
put storage area in the sequence in 
which they appear in the Output-Format 
Specifications, with one exception: 
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If card punching and document­
printing are both specified for the 
same card, the program transfers 
all pertinent fields to the output 
storage for B~ncBi~g first. There­
fore, if Blank-After is tc be spec­
ified, it should be in the 
document-printing specification-­
ctherwise the data is lest befere 
transfer for document-printing. 

The Introductory Program Example 
(Figure 5) ill1:strates Blank-After: As 
soon as NAME has been transferred to 
output storage for the first detail 
card of a group, the NAME field is 
tlanked and, therefore, its data is no 
longer available (to be printed a 
second time or to be punched or card­
printed) _ Indicator 10 also turns on 
immediately, and remains on until NAME 
is again read from a customer Name 
card. This also explains why NAME was 
recorded in the output-Format Specifi­
cations after MOYB and ACCTNO. If it 
were entered ahead, indicator 10 would 
be on before MOYR and ACCTNO are 
printed; they would then not print, 
being conditioned by N10. 

7. Branching within RPG: The dotted line 
connecting the boxes representing 
total-time ealculaticns and detail-time 
calculations indicates that it is per­
missible to skip betWEen these points 
in the program cycle by a GCTO opera­
tion. It is thus possible, for 
example, to iterate the·program 
sequence from total-time calculaticns 
to detail-time calculaticns any number 
of times within the same cycle. 

J§ 

22 
28 
", 

'PAYROLL' 

{lJ , . 

If GOTO is specified from detail­
time to total-time calculations, per­
tinent total-time calculations and out­
put are performed following each such 
GOTO operation - even when total time 
weuld otherwise be bypassed as 
explained in 4b, above (Total-Time Pro­
cessing on "Bun-In"). This does not, 
however, prevent total-time bypass on 
subsequent cards on which it would 
normally be bypassed. 

Indicators are assigned--either by the pro­
grammer or, in some instances, by the RPG 
program itself~-to identify conditions. 
They are represented in the specifications 
by t~o-character codes. (Both characters 
must always be recorded, even if the first 
one is the digit zero.) At the point on 
the specifications sheet where an indicator 
is assigned to become associated with a 
condition, it is termed a Resultinq Indica­
tor or a Field Indicator. Those indicators 
assigned by the program itself may also be 
thought of as resulting indicators, since 
they are associatea ~ith the occurrence of 
a specific condition or result. 
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If the same indicator is again assigned to 
~ criterion in the same picgram cycle, its 
status can change again. I_f, on the other 
hand, the specification _ (specifica'tions 
sheet lin~ with which an indicatot is 
associated is no't executed cr processed 
under certain conditions (say, certain card 
types), then the indicator does not change 
its status when these particular conditions 
exist. 

certain indicators are also set cn cr 
off, at particular points in the program 
cycle, by the RPG program itself. (Figure 
6, RPG Program Logic, shows the normal 
relationship of indicators to periods in 
the program cycle.) In aaditicn, any indi­
cator may be set on or set off ty a pro­
grammer's instruction (SETCN or SETOF) 
inoependently cf cther ccndi tions. Its 
status thereafter, however, is equally sub­
ject to revision by subsequent testing, 
subsequent SETON or SETOF instructicn, or 
automatic setting by the BPG prcgram. 

Indicators assigned tc Zero-cr-Blank, in 
Input Field Indicators or in Calculation 
Resulting Indicators (arithmetic and TESTZ 
operations), are on at the beginning of 
program execution and as secn as an output 
Blank-After specification fcr the field has 
been ex"?cuted. (Turning on a Field or 
Resulting Indicator--assigned to Zero-cr­
Elank--by Blank-After, dces not cause indi­
cators assigned to Plus cr Minus to turn 
off if they were cn.) 

Internally in the central processing 
unit, the "off" or "reset" condition of an 
indicator is represented by hexadecimal 
code 00; "on", by hexadecimal FO. (See 
Appendix r for discussion cf hexadecimal 
code. ) 

Different indicatcrs may be assigned to 
any two, cr to all three, cf the possitle 
resulting qr field conditicns fcr cne spec­
ification line; or, the same indicat~r may 
be assigned to more than cne condition in 
one specification line. In the latter 
case, the indicator turns cn if anyone of 
the conditions to which it is assigned has 
occurred. 

The ON or NOT ON status of indicatcrs 
can be used to ccnditicn the execution of 
instructions in speeificaticns statements; 
i.e., performance of an operation can be 
stipulated to be contingent upcn the status 
of particular indicators. An indicator 
used in this manner is referred to as a 
"Conditicning Indicator." The two-charac­
ter indicater code is reccrded in the two 
right-hand celumns of a three-column (con­
ditioning) Indicators field to ccnditicn 
execution of the instructicn on that line 
upon eN status of the indicator. If the 
indicator code is prefixed by the letter N 

(in the leftmost posi~ion of the three­
column Indicators field), the instruction 
is executed only if the indicator is OFF. 
It is possible to conditicn the execution 
of an instruction by a combination of the 
status of sev~ral indicators (termed an AND 
relationship), or" by the acceptable status 
of one of several indicators (termed an OR 
relationship). 

The s~~: ~~~~~atcr mal be as~igned as 
t>.2.t ,h S;;~llaiti~;;%i ,~Jl~ ~esuitF~? l~~~~tor 
ln the same caleu lon s eCl!lea '1n~; 
l~S status then does not can e u ~rrer 

execution of the ±nstructl0ii§ iii I:hr:r t li;a.e, 
1:liAO""Q:hQJndfQ ltllt? iPtH I I LCat'gfii iii: :~ 
are executed. 
~l a & 

The available indicators are itemized 
below," together with detailed information 
required for their use. Concurrent 
reference to Figure 6 is assumed. Immedi­
ately after the itemized discussion of all 
indicators, a brief section explains the 
priority of indicator settings when the 
setting of an indicator is controlled in a 
non-standard fashion. Further specifics, 
including limitations, are stated in the 
specifications sheets sections to which 
they apply. 

Not~: A particular indicator can have dif­
ferent assignments; i.e., it can be a card­
type Resulting Indicatcr, Field Indicator, 
calculation Resulting Indicator, etc.--but 
it is always the same indicator. These 
different available assignments merely 
determine the conditions under which, and 
the peints in the program cycle at which, 
the indicator setting occurs. Figure 11 
(Indicator Hierarchy) summarizes the 
priority of indicator settings, and shows 
the status of each indicator at the begin­
ning cf program execution. 

THE SPECIFIC INDICATCRS 

Normal uses: Identification of card types, 
of status cf input fields, of res~lts cf 
calculations and comparisons; conditioning 
of calculations and output based on status 
of these indicators; determination of 
search in a table leek-up cperation. 

Any of these ninety-nine numbers may be 
assigned by the programmer to be associated 
with the cccurrence of a specific condi­
tion. When the criterion has beep satis­
fied, thg inaicator turns cn. It remaiQ~ 
en until\~ criterionfortEatindic~tQ~ ba~ 
Eeen tested a-q-ai n.. a no Jili!:sa t is n~a 

These indicators are off at the begin­
ning of object-program execution (unless 
assigned to Zero-or-Blank) • 
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Four exam~les (Figures 9A and B): 

1. Indicator 10 is assignEd as Resultinq 
Indicator, for a Minus result, on one 
line of the calculaticn specifications. 
Executien cf that line itself is net 
cenditiened. 

Effect: Indicator 10 t~rns on after 
the instruction of that line has been 
executed the first time, if the result 
was negative. (It remains off if the 
result was not negative.) It then 
remains on (or off) until tested next. 
The same test is perfcrmEd at that 
Feint on every card, indicater 10 teinq 
turned (or left) on or off at that 
~oint in the cycle, de~endinq en wheth-

2. 

er the result of that calculation is 
negative or not negative. 

As (1), above, tut thE calculation spec­
ifications line on which indicator 10 
is set, itself is conditioned to te 
executed only durinq detail precessinq 
ef a card type with indicator 01. 

Effect: Indicator 10 turns on after 
the instruction on that line (the third 
line) has been executed the first time, 
if the result waE negative. (It 
remains off if the result was not nega­
tive.) However, the instruction on 
that line is only executed if the card 
teing processed is indicater 01 type. 
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Therefore, once on (or off), indica­
tor 10 remains on (or cff) until tha t 
specification line instruction is 
encountered again while detail­
processing a type 01 card. 

The equivalent situation applies if 
a Field Indicator is assigned .to Plus 
or Minus on the Input Specifications, 
and that field does not apply to all 
card types. The indicator then remains 
cn (or off), until the field is tested 
again when the appropriate card type 
recurs. 

3. As (1), above, but indicator 10 is 
assigned to two lines (say, lines 5 and 
7) in the Calculation specifications as 
Resulting Indicator. Execution of 
ne~ther line itself is conditioned. 

Effect: Indicator 10 turns on after 
the instruction cn line five has been 
executed the first time, if the result 
was nega ti ve. (It remains off if the 
result was not negative.) It is then 
on (or off) through the execution of 
the instruction on the seventh line. 
Its status thereafter, until the line­
five instruction has been executed on 
the next card, is based cn the result 
from line seven. 

4. Indic~tor 10 is assigned as Field Indi­
cator to a negative ccndition fcr field 
1 and field 3 of every input card, and 
for a negative result on the ninth line 
of th~ calculation specifications 
(whose execution is not itself 
conditio ned) • 

Effect: Indicator 10 turns en prior 
to the detail calculations for a card, 
provided field 3 is negative--i.e., the 
fields are tested in the order in which 
they are written on the Input specifi­
cations sheet. Therefore, the status 
of field 1 is ignored for indicator 10. 

Indicator 10 retains its status as 
determined by field 3 until completion 
of the instruction on line nine cf the 
Calculation Specifications sheet. The 
result there determines its stat~s 
until the beginning of detail calcula­
tions for the next card, when field 3 
of that card determines the status of 
indicator 10. 

Note: If any indicator 01-99 is set en or 
off by the special operaticn code SETCN or 
SETOF, it remains in that status until 
again SETON or SETOF, or until after execu­
tion of a specification line where the 
indicator is a Resulting or Field Indica­
tor, whichever occurs first. In the latter 
case, the resulting conditicn determines 
the status of the Indicator. 

Principal purposes: To cause a program 
halt after an unacceptable condition has 
occurred, and/or to bypass calculations 
and/or output on erroneous conditions. 

These two indicators operate like indi­
cators 01-99, with this difference: If Hl 
or H2 has been turned on (as a Resulting or 
Field Indicator, or by the instruction 
SETON), and has not been turned off again 
during the same progra m cycle (by SETO F, or 
as a Resulting or Field Indicator for a 
tested condition that was not satisfied), 
the system will halt after completion of 
the next detail-time output operations. 
(The halt actually cccurs just after the 
next card has been read.) 

The system can be restarted, and the job 
continued, at the operator's option, simply 
by pressing the START key on the CPU con­
sole twice (i.e., the halt is "non-
aborti ve ") --see the ]RiL.Q:e~~S!.t.i.ng_Pro.f~': 
dures manual--halts EOF, EFO, EFF. If the 
system is thus restarted, the H1 and H2 
indicators are set off by the proqram imme­
diately upon restart. 

These indicators are off at the begin­
ning of cbject-program execution. 

Note: 
~--If H1 or H2 is to cause a halt when any 

of several conditions exist, care must 
be taken not to turn the indicator off 
aqain by a later test which was not 
satisfied, if an earlier test turned it 
on. 

For example, if H1 is to be on when 
the result from the first and/or third 
line in the calculation specifications 
is negative, the test for the third 
line must be suppressed whenever the 
first line yielded a negative result. 
Otherwise, although the first~line 
result may have been negative, a non­
negative third-line result will turn Hl 
off again before the system halt has 
occurred. (Figure 10 illustrates how 
to handle this problem.) 

This warning also app~i€s if the 
same indicator is assfgned to several 
fields, as Field Indicator on input 
specifications, since the fields are 
examined in the seguence in which they 
are written. 

Of course, this fact can be used to 
advantage deliberately to turn off Hl 
or H2 if a subsequent field or calcula­
tion meets a desired criterion. 
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Figure 10. H1 Indicator On if Either Gr BGth Gf Two Conditions Exist 

2. Indicator H1 or H2 assigned to Zero-or­
Blank is off at the beginning of pro­
gram execution (see In~!~1Q£-~ie£~= 

LJ
hY); but it will be turned on by a 

Blank-After output specification, like 
any other indicator. A system halt 
then occurs at the end of processing 
for that card. 

IF.-1~l2LF.sgg~l. 

primary purpose: To condition fixed-data 
(constants) output to occur preceding the 
processing of the first card. It is norm­
ally used for report headings. 

~his indicator is set by the program 
itself. It is on prior to the processing 
of the first card, and turns off after 
detail-output time preceding the processing 
of the first card (see Figure 6). Figure 
8, line 01 illustrates a common use of 1P. 

The 1P indicator may also be assigned as 
a Resulting Indicator or Field Indicator, 
and SETON or SETOF, like indicators 01-99. 
Besides being on prior to processing of the 
first card, it will then operate like indi­
cators 01-99--except that 1P always turns 
off after detail-time output operations, 
and does not turn on again unless SETON or 
used as Resulting or Field Indicator. 

Primary purpose: To identify cards in a 
file that match those in another file on 
control data, and to condition calculations 
and output based on the status of MR. 

MR turns on when a primary-file card 
matches a secondary- or tertiary-file 
card, on the contents of a designated 
field or fields. If several fields are 

designated for matching, all of them 
must match. (See a;lso section below 
titled ~~1£Din~_of_~ard_Fil~1. 

When the indicator turns on as a result 
of the matching of a primary- and a 
secondary- or tertiary-tile card, or turns 
off as the result of a ~on-match, this 
eccurs after overflow-output time (see 
Figure 6). The MR indicator is then on or 
off for complete cycles l beginning before 
detail-calculation time and through the 
next total and overflow-output time. If 
all frimary-file cards match secondary-file 
(and tertiary-file, if present) cards on ' 
the designated field (s) , and vice versa, \ 
the MR indicator remains on through the end 
of the job .. 

If card types for which no matching 
fields are designated intervene, they are 
treated--for purposes of feeding and 
processing--as belonging to the same 
matching-field(s) group as the preceding 
card in the same file; but the MR indicator 
is off for their processing cycle. How­
ever, the contents of the field(s) desig­
nated for matching are stored from the last 
preceding card for which matching was spe­
cified. ~hus, when the next card for which 
matching fields are designated is pro­
cessed, its matching-fields contents are 
first compared with those of the last pre­
ceding card for which matching fields were 
specified. The P.R indicator therefore is 
en fer the processing of all cards whose 
deSignated fields match, even if cards that 
are not to be matched occurred in the mid­
dle of a matching group. 

The MR indicator may also be used as 
Resulting or Field Indicator, or SETON or 
SETOF, like indicators 01-99. It is, how­
ever, always turned on before detail-time 
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processing of a card that satisfies the 
criteria, above, for matching records; it 
always turns off before detail processing 
of a card that does not meet these 
criteria--as though its status had never 
been subjected to any other criteria. When 
only a single input (or combine~ file is 
being processed, MR is always turned off by 
the program before detail time. 

The MR indicator is completely inde~en­
dent of any control levels (L1-L9--see 
below) that may be specified for ccntrol­
group totals or group indication. It is 
common, but by no means necessary, that the 
matching fields are the same as the total­
level control fields. 

Primary purpose: To control the printing 
of identifying data on overflow pages. 

Indicator OF refers to the standard 
paper-tape-controlled carriage, or the 
lower-feed carriage if the Dual-Feed Car­
riage special feature is installed on the 
IBM 2203 Printer. OV applies to the upper~ 
feed carriage of the Dual-Eeed Carriage 
feature. 

If a line is printed after a punch in 
carriage-tape channel 12 for the relevant 
carriage is sensed, the appropriate indica­
tor (OF or OV) is turned on. The indicator 
is turned on after all detail-time output 
for a program cycle has been completed, if 
the channel-12 punch was sensed during 
detail output. If the channel-12 Funch was 
sensed during total output, the indicator 
is turned on after all total-time output 
for a program cycle has been completed. 
Regardless of whether the OF (or OV) indi­
cator is on as a result of detail or total 
output, it remains on until conclusion of 
the next detail output time (see Figure 6) • 
It then turns off, unless a channel-12 
punch is sensed again during that detail­
output time. Therefore, if calculations 
are to be conditioned by the status of the 
OF or OV indicator--and a channel-12 punch 
could be sensed during either detail or 
total output--these calculations should be 
performed at detail-calculation time. (See 
also Q~~11Q!_IDgicalQ~§_=_QrL_QYL and 
~£g~L_~~iEL under Q~l£~l=IQ~~~l 
~E~cili91iQ!!~1· 

If OF (or OV) is used as a conditioning 
indicator in a file-identification outfut­
specification line, it thereby designates 
that that output is to be performed at 
Overflow Time of the program cycle. This 
applies regardless of whether the specifi­
cation line containing OF or OV is indepen­
dent, is in an OR relationship with the 
line above or belOW, or is in an AND rela-

tionship with a contiguous line; however, 
it does not apply to NOF or NOV. 

If the OF or OV indicator is specified 
as a conditioning indicator in any file~ 
identification output-specification line, 
no forms skipping ever takes place for that 
file (standard or upper carriage, respec­
tively) without an output-Format for,ms-skip 
specification; otherwise, forms advance to 
channel 1 is automatic for the respective 
file (standard or upper carriage) after 
total-output time if the OF or CV indicator 
is then on. (Note that this refers only to 
OF or OV - not NCF or NeV.) 

!£!~: If a channel-12 carriage-tape punch 
is E~~2~g while forms §kdEEing from a high­
er point on the page to carriage tape chan­
nel 1 (e.g., skipping to a new page after 
total output above the overflow point of 
the page) , the OF or OV indicator is not 
turned on as a result of having skipped 
past the channel-12 punch. The CF or OV 
indicator will, however, be turned on as a 
result of forms skipping past a channel-12 
punch to any channel punch other than that 
in channel 1, unless this is past a 
channel-1 punch; it then remains on until 
conclusion of the next detail output time. 

The OF and ev indicators may also be 
used as Resulting or Field Indicators, or 
SE10N or SETOF, like indicators 01-99. The 
indicator setting resulting from such tech­
nique will, however, be superseded at the 
end of detail-time output and at the end of 
total-time output of each program cycle by 
the status that the indicator would assume 
if it were used only in its normal 
(channel-12 signal) manner. 

Principal purposes: To recognize control 
breaks, produce totals at the desired 
levels, and permit group-indication or 
group printing. 

However, these indicators can function 
in several ways, and are not limited to 
control-group identification: 

1. If entered in the "Control Level~ 
columns (cols. 59-60) next to a field 
name in the input specifications, such 
a field is thereby designated a control 
field of that level. 

This has the following effects: 
ihenever the contents of the designated 
control field of a pertinent card do 
not match the contents of the 
~quivalent (same control level) field 
cf the last preceding card with such 
control level designated, the specified 
L-indicator turns on--as well as all 
L-indicators of lower levels. 
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The L-indicators turn on prior to 
the tctal-calculation~ time that 
precedes detail proce~sing of the new 
care (see Figure 6); they tu:r:n off 
after detail-output time of the new 
card. 

If card types without the relevant 
ccntrol level designated intervene, 
they are treated as belonging to the 
same contrcl group as the Frecedin~ 
card, and the L-indicatcr does nct turn 
on. If the next card with such control 
level designated then contains the same 
control information as the last Freced­
ing card with that control level speci­
fied, the new card doe~ not set the 
L-indicator on. (See Figure 13B.) 

No.:tg: ~.§.§_Q.§iinitiolLgi_Te..fms (in Gen­
eral Infcrmation secticn) and ££ntrol 
1.§vel (Input Specifications, cols. 59-
60) for the relation of blanks, zeros, 
zone punches alone, and ± sign punches, 
to ccntrol fields. 

2. Indicators L1-L9 alsc tUrn on when the 
LR indicator (descriced celow) turns 
cn, following the last data card. 

3. The L1-L9 indicators may also be used 
as Resulting and Field indicators, or 
they may be SETON or SETOF. If an l­
indicator is turned on or off in this 
manner, lower-level L-indicators do not 
automatically turn on or off also 
.(e .. g., L2 could be on and L 1 off). 

If L-indicators are used in this 
fashion in the same prcgram in which 
L-indicators are also assigned for Con­
trol Levels in input sFecificaticn~, 
the Resulting or Field Indicator set­
ting will supersede any prior control­
break L~indicator stat~s. The exact 
time relatienshiF in the p:r:ogram cycle 
is aPFarent in Figure 6. 

In any event, L1-L9 are turned cff 
after conclusion of detail-outFut time. 

4. When any L-indicator is specified in 
the "Ccntrol Level" field (cols. 7-8) 
of a calculation specification, it 
thereby designates that the particular 
instruction is to be executed during 
total-time calculatiens--and simul­
tanecusly conditions it to be executed 
only if that particular L-indicator is 
on at that time; i.e., it nermally 
serves there to confine calculaticns to 
total time after the End of a control 
group of that or higher level. (It 
should then also be considered in an 
AND relationship to indicators in cols. 
9- 1 7 .) W hen C c n t r oIL eve 1 ( col s. 7 - 8) 
of calculation sFecificaticn~ i~ clank, 

the particular instruction is to ce 
executed at detail time. 

5. Any L-ineicato:r: may te used as a condi­
ticning indicator, like other 
indicators: 

a. If any of the indicators L1-L9 
(employed in the normal manner) 
appears in Indicators (cols. 9'"711) 
ef calculaticn specificatiens--and 
Control level (cols. 7-8) is 
blank--the specifications are 
executed at detail time during the 
processing of the first card of a 
control group of that or higher 
level. 

b. If any of the indicators L1-L9 
(employed in the normal manner) 
appears in Output Indicators, the 
output is performed only if a con­
trol break of that or higher level 
has occurred. 

(i) If the indicator is associated 
with total-time output (T in 
col. 15 and no OF or OV in Out­
put Indicators of the file­
identification line), the out­
put occurs only at total time 
after processing of the last 
card of the centrol group. 

(ii) If the indicator is associated 
with detail-time output (D or H 
in col. 15 and no OF or OV in 
Output Indicators of the file­
identification line), the out­
put occurs only at detail time 
during processing of the first 
card of the ccntrol group-­
i.e., group indication is 
performed. 

(ii~ If OF (or OV) is specified in 
output Indicators of the file­
identification line, the output 
is performed at overflow-output 
time (if OF or OV is on), but 
only if the overflow occurred 
at the end of the control 
group. 

Special considerations for Indicators L1-L9 
on "Run-In" 

At the start of the job run, the core 
storage areas for all control fields con­
tain zeros (hexadecimal FO--see EECDIC 
table, Figure D1, Appendix D). The 
control-field contents of the first care 
with control level (s) specified in the 
input specifications are, therefore, com­
pared with zeros. Furthermore, as pre­
viously stated, no control-break test is 
made when processing a card type for which 
Control Levels are not specified in the 
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input specifications. Therefore, L­
indicators (when used in the normal manner, 
to signal centrol breaks) eperate as fel­
lows, at the beginning of object-program 
execution: 

a. None of the indicators L1-L9 is on 
while processing a card type for which 
Ccntrol Levels are not designated in 
the Input Specifications. 

b. The first card for which centrol levels 
are designated in the Input Specifica­
tions is tested: the card contents of 
the designated centrcl field(s) are 
compared with zeros. If the card field 
contents are unequal to zero, the L­
indicator of the level specified fer 
that field--and for all lower L-Ievels 
--turns cn. It remains en (unless set 
off ty one of the metheds described 
under 3, above) until ccmpletion of 
detail-time output fer that card, ~hen 
the 11-L9 indicators are set off by the 
program. (The L-indieators are thus 
available on the first card--if control 
field contents were unequal to zere--to 
control detail-time gro~p-indicaticn 
operations. ) 

No!~: As pointed out under Definitien of 
Te£~§L designation of a field-as-nurneric­
(col. 52 of input specificaticns) ca~ses 
conversion of tlanks to zeros, and strip­
ping of zcnes except in the low-erder posi­
tion. Furthermore, a low-crder-positicn 
zone is also omitted from numeric data when 
it is stored in a separate location for 
control-level data. Therefere, numeric 
control fields containing only blanks, and 
/or zeros, and/or zone puncres, in the 
first card with control fields, will result 
in an "equal" comparison with zeros, and 
will not set L-indicators on. 

On the otter hand, blanks, zones, and 
zeros are distinguished for alphameric 
fields. Therefore, while zeros in alphamer­
ic centrol fields (of the first card w~th 
control fields specified) also will net set 
the relevant L-indicator(s) on, blanks and 
zones in an alphameric field will, teeause 
they are unequal to the zercs centained 
initially in the control-field core storage 
ar eas. 

See groS£~~iB~iEEL Appendix E, fer a 
technigue that assores group indication for 
the first card even if the control fields 
contain cnly zeros. 

The setting and status ef L-indicatcrs 
are independent cf whether cr not total­
time processing is bypassed (see sEcticn 
titled g£ogr~Logic). Indicators 11-19 
are off at the beginning of object-program 
execution. 

Primary purpose: To facilitate calcula­
tions at Total Time even though no control 
treak has occrirred. 

This indicator is on at the start of 
program execution and is never turned off 
by the RPG program itself. It is consi­
dered a total-level' indicator (like L 1-L9) , 
because its entry in the Control Level 
field (cols. 7-8) of a calculation speci­
fication designates that calculation speci­
fication to be executed during total-time 
calculations (and provided La is on). This 
facilitates designating the execution of a 
calculation specification for total time, 
even though no control break--to set any of 
the L1-L9 indicators--may have occurred. 

For example: Calculations during total­
time processing of an unmatched card (say, 
a blank trailer card) if the preceding card 
was a matched record--note that, at total 
time, the MR indicator still reflects the 
matching-fields status of the preceding 
card. 

Numerous other examples appear through­
out the manual, particularly among £rogram= 
~ing Ti.E§ (Appendix E). Notably, La makes 
it possible--without a control break --to 
perform calculations after processing a 
card when data, MR, and Field Indicator 
settings from that card are still available 
while the card-type Resulting Indicator for 
the next card is already on. 

The 10 indicator may also be used as 
calculatien Resulting Indicator, or SETOF 
or SETON; but it must not te assigned as 
card-type Resulting Indicator or as Field 
Indicator. Two points must be borne in 
mind: 

1. The La indicator is on initially, until 
turned off by the result of a program­
mer's specification; and 

2. If La is thus turned cff, it is turned 
on again by the RPG Program after a new 
card has been read (see Figure 6--same 
peint in the cycle where other L­
indicators are turned off). 

Primary purpose: To provide for processing 
final totals at end of job, and to termin­
ate jot. 

This indicator tUrns on, before total­
time calculations; following the processing 
of the last data card of an input (or com­
bined) file. When a multi-file program is 
bei~g executed, entries in the Fil~ 
Description Specifications designate which 
file (s) must te completed before a Last 
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Record condition exists (i.e., befcre LR 
turns on). (Actually, it is the first End­
ot-File--/*--card in the pertinent file(s) 
that causes LR to turn on.) 

When LR tUrns on as the result of the 
last record condition, indicators L1-L9 
also turn on. 

The LR indicator may also be used as 
Resulting and Field Indicatcr, or SE~CN or 
SETal. Indicators L1-L9 dc not, then, also 
turn on or off automatically. 

The LR indicator is censidered a total­
level indicator (like L1-L9), because its 
entry in the Centrol Level field of a cal­
culation specification designates that cal­
culaticn specificaticn tc te executed cnly 
during tctal-time calculaticns (and pro­
vided LR is on). 

If LR is cn at the conclusicn of total­
time outfut, the program terminates after 
total-time output. It cannot be restarted. 
When LR is used in the nermal manner--to 
recognize the end of the afpropriate data 
file (s}--it ca~ be utilized cnly to condi­
tion total-time operations; nc further 
overflow-time or detail-time operaticns 
will occur. If the LR indicator is on at 
the ccnclusion of detail time (i.e., it was 
turned cn by other than the last-record 
condition), it is turned off right after 
that point by the RPG Program. 

In the rare situaticn--described in the 
sect ion gfsgra!LLogig, l.2!~l=li.!!!§ Pr.2g§s­
siBg_.2~_~B~B-i~~--where only scme card 
type s ha ve ccntrel field (s) specified in 
the input specifications, and no cards of 
these types ever eccur thrcughout the job, 
total-time processing will be bypassed 
throughout the job. Therefore, even though 
the LR indicator will turn cn eefore tctal­
time processing, it cannot be utilized 
since no total-time processing will take 
place. The program will terminate as soon 
as LR has turned on. 

INDICATOE HIERARCHY 

The program classifies indicatcrs in four 
priority groups. This is ef cencern to the 
user only when he chooses to employ an 
~ndicator in a non-standard fashion. 

Any indicator may be designated as a 
resulting cr field indicatcr, and used as a 
conditioning indicator, in any specifica­
tions fields provided for such entries 
(except that Centrcl-Level fields are 
limited tc L-indicators, and seme restric­
tions apply to LO). However, for unconven­
tional application of an indicator, Figure 
11 may have to be consulted--in additien to 
Figure 6 (Program Logic) --to assure that 

the indicator will not be set on or off by 
the RPG Program at a point in the cycle not 
desired by the user. The hierarchy order 
in Figure 11 indicates the priority 
sequence applied by the RPG Program in set­
ting indica tors. 

Examples: 

1. MR is used only as card-type Resultinq 
Indicator in Input Specifications. 
Only a single input file exists. (See 
Figure 12A, lines 01 and 13.) 

!'.t!§ct: 
a. MR turns on before total-time cal­

culations, if the card read was of 
the type to which MR is assigned. 
MR is turned off by the RPG Program 
itself before the input data is 
moved to the process area, preced­
ing Detail-Time calculations for 
the card. 

b. Note that, if the ME indicator is 
used as a card-type Resulting Indi­
cator in an CR relationship, the 
wrong input fields may be moved to 
the process area: ME has been 
turned off by the RPG Program 
itself before it can serve to 
implement Field-Record Relation. 

If MR is also set cn during detail­
time calculations, it remains on 
through total-time calculations of the 
next cycle--even if the new card is not 
the type to which MR is assigned as 
card-type Resulting Indicator. 

B§~son~ The MR indicator belongs to a 
higher group (hierarchy group 1) than 
card-type Resulting Indicators (group 
2) • 

2. As (1), above, but MR is also used in 
the normal manner; i.e., the program is 
mul tifile with matching fields. (See 
Figure 12A, lines 03-13.) 

Effect: As (1), alovE; but MR is 
turned-off or on (or remains on) before 
detail-time calculations, depending on 
the result of matching the contents of 
centrcl fields between files. Since MR 
may be turned on also by card type in 
this example, it could be on during 
total-time calculations and output even 
if the preceding records did not match 
between the files. On the other hand, 
it could be on--as a result of matchinq 
records--and thus implement the wrong 
Field-Record Relation, when input 
fields are transferred to the process 
area. 

Since MR may be on, in this method 
of use, as both a card-type Resulting 
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r-----------~-------------~-----------T , 
I STATUS A 'I' I I I I 
I BEGINNING I I HIERARCHY I SET ON OR OFF BY RPG PROGRAM ITSELF: I 
I OF OBJECT-I INDICATOR I lEVEL J , 
I PROGRAM I I (1=highest) I CRITERIA, and TIME IN THE PROGRAM CYCLE I 
I EXECUTION I " I 
1----------1-------------1------------+-------------------------------~----t 

OFF MR ! Set after overflow-cutput time: If multi-
file program, and Matching Fields match -
set ON; all other situaticns - set OFF. 

OFF OF } Set ON after total-time output if printing 
OFF OV ' occurred at or below carriage tape channel-

12 punch during tctal-time output; set ON 
after detail-time output and after total­
time output if printing occurred at or 
below channel-12 punch during detail-time 
output. Set OFF after detail-time output 
if no channel-12 punch encountered during 
detail-time output. 

ON 

OFF 

ON 

OFF 

OFF 

OPF 

ON 

OFF 

1P 

H1,H2 

LO 

L 1-L9 

LR 

CARD-Type 
RESULTING 
Indicators 

ZERO-or-BLANK 
Field and Calcu~ 
lation Resulting 
Indicators 

ALL OTHERS 

2 

3 

4 

[

Set OFF each time a data card has been 
read. Never set ON again by the RPG Pro­
gra m itself. 

[

Set OFF upon system re.start following the 
Halt after a new card has been read. Never 
set ON by the EPG Program itself. 

~
set ON each time a da ta card. has been read. 
Never set OFF by the RPG Proqram itself. 
Set OFF each time a data card has been 
read. Set ON by the RPG Program itself 
only when a higher L-indicator or LR turns 
ON in normal use. 

~
set ON before total time following last I 
data card of appropriate file(s). If set I 
ON by prog,',rammer during detail-time calcu- I 
lations, will be set OFP by the RPG Programl 
itself after next card has been read. I 

[

Set OFF each time a data card has been I 
read. Never set ON by the BPG Program I 
itself. I 

I 
Set ON or OFF based cn contents of Input I 
Specifications field (if Field Indicator), I 
or Calculation Specifications Result Field I 
(if Resulting Indicator) when tested. Alsol 
set ON by BLANK-AFTER specification on out-I 
put. Never set OFF, or ON again, ,by RFG I 
Program itself. I 

Set ON or OFF based on contents of field 
when tested. Never set ON or OFF by RPG 
Program itself. 

I 
I 
I 
I L-_________ ~ ____________ ~ _________ __L_ , 

Figure 11. Hierarchy and Summary of Indicators 

Indicator and for matching records, two 
card-type indicators cculd be en, for 
part cf the cycle, during processing of 
one card. 

3. Indicator 10 is used as card-type 
Resulting Indicator for a card type 
(say, CUSTMAST). It is also assigned 
as Zero-0r-Blank indicator tc an input 
field (say, GROSS) in ancther card type 

(say, TOTPURCH), and as Zero-or-Blank 
resultinq indicator in a &etail-tirne 
calculation ~ay, line 01) of TOTPURCH 
cards. (See Figure 12B.) 

Effects: Indicator 10 is always set on 
or-off==depending on the card type (on 
for CUSTMAST, off for others)--before 
total-time calculations, regardless of 
prior settings by its other uses. 
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Figure 12A. Hierarchy of Indicators - Illustration of Examples 1 and 2 

When TOTPURCH card is read, indica­
tor 10 turns on ~hen input data is 
transferred to the process area, if 
GROSS field is zero or blank; its sta­
tus is again determined by the result 
cf line 01 of the detail-time calcula­
tions of TOTPURCH card. If the next 
card read is not CUSTMAST, indicatcr 10 
is set off before total time of the ne~ 
card. 

B~~ Card-type Resulting Indicators 
take precedence ever Zero-or-Blank 
Indicators--hierarchy group 2 versus 
group 3. Therefore, Indicator 10 is 
turned off before total time if the 
card just read is not CDSTMAST type. 
It is turned cn ,y blank or zerc in 
GROSS field of TOTPURCH card before 
detail time, when input fields are 
transferred to the process area-­
because this occurs later than the 

resetting of card-type resulting 
indica tors. 

Thus, it is possible for more than 
one card-type indicatcr to be on at the 
same time, for part of the cycle--e.q., 
the card-type indicator assigned to 
TOTPURCH type plus indicator 10, serv­
ing to identify CUSTMAST card type but 
possibly turned on by GROSS field of 
'ICTPURCH card. 

No!~: Initially, indicator 10 is off, 
because card-type Resultinq Indicators take 
precedence over Zero-or-Blank in Field 
Indicators ~nd calculation Resulting Indi­
cators. Ho~ever, a Blank-After output 
instruction for the field GROSS or NETSLS 
will turn it on; it is then turned off 
again before total time of a card of type 
'2. 
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• F i gu re 1 2 B • Hierarchy of Indicators - Illustration of Example 3 

A primary file can be matchEd against cne 
or two other files, defined as secondary 
and tertiary file, respectively. A secon­
dary file cannot be matched against a ter­
tiary file. 

In order for a file to ce matched 
against another, its name must be entered 
in the Input Specifications; i.e., it must 
be either an ihput file or a ccmbined file 
(see ]efi~iiic~_of Te~msl. The crder in 
which input cr ccmbined files are entered 
in the Input Specifications determines 
their relative priority: the first file 
defined thereby becomes the primary file; a 
next file entered becomes the seccndary 
file; and if a third file is defined in the 
Input Specifications, it is thereby desig­
nated the tertiary file. 

The criteria for matching of files are 
the contents of cne, two, cr three card 
fields, defined as Matching Fields (~1, M2, 
an d M 3) - - see 1.nJ?~.:L1?J?'§.fi.!is2 t i S1!.§ • 'I' he 
number of Matching Fields (ene, two, or 
three) used must be the same fcr all files, 

and for all card types for which matching 
is specified. Card columns of different 
Matching Fields in the same card can over­
lap~ but the total length of all Matching 
Fields for one file (each M 1, M2 and M3 
counted once) must not exceed 144 charac­
ters. (Note, however, that - even for 
overlapped fields - the program stores the 
data from the different levels of Matching 
Fields contiguously, without overlapping.) 
The length of a Matching Field (M 1, M2, or 
M3) must be the same throughout (i.e., in 
all records to be matched). Matching 
Fields may be defined as alphameric or nu­
meric (all zones stripped), and this desig­
nation need not be uniform for the several 
specifications entries of one Matching 
Fields level (i. e., it may differ between 
files and card types, provided the field 
name differs). However, if any Matching 
Field is defined as numeric for one card 
type, all Matching Fields of that level 
(M 1, M2, or M3) in all card types are 
treated as numeric for the Matching Fields 
operation--i.e., all zones are ignored in 
the match, and blanks are converted to 
zeros. 
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Hot~: contents of fields to be matched are 
stored separately for the Matching Fields 
operation. This is independent of storage 
of the data for other purposes (calcula­
tions, output, etc.). 

When more than one input (or combined) 
file is specified, matching of the primary 
file to the other input (or combined) 
filets) is mandatory; i.e., at least one 
Matching Field is then required for each 
such file. At least one card type in each 
input (or combine~ file must have Matching 
Field(s) specified. 

Whenever Matching Fields are specified, 
seguen£g checking on the Matching Field(s): 
of all card types being matched, is auto­
matic. The files being matched are treated 
as a single sequential file. The sequence 
may be specified as ascending (A) or 
descending (D), but must be the same for 
all files being matched. The sequence is 
checked according to EBCDIC (see Appendix 
D, Figure D1); but any other sequence can 
be sUbstituted by a translation table (see 
Appendix D). It is not possible, if there 
is more than one input (or combined) file, 
for the files to be in random sequence, 
even if the cards in all files are in the 
same order and would match on the Matching 
Field(s). An error in the card sequence 
stops the program. The program can be 
restarted--see IB~~stem/~~Mode1-1~ 
Report Prggram Generator for Punched-Card 
Eguipment l Oper~l~ProcgQures (Form C26-
3800). Only an error in the direction of 
the sequence is detected: a stop on dupli­
cates is not part of the Matching Fields 
operation (it can, however, be accomplished 
by calculation specifications) • 

PROCESSING SEQUENCE OF MULTIPLE FILES 

The sequence in which cards from multiple 
files are processed resembles a standard 
IBM Collator match or merge operation, 
except that there can be three files (if 
the I/O devices requi red for three files 
form part of the system) . 

When primary-file cards match 
secondary-file cards, all matching pri­
maries are processed first, followed by 
all matching secondaries. Refer to the 
shaded section of the processing flow­
chart, Figure 12.1. 
In the case of three files, all match­
ing primaries are processed first, fol­
lowed by all matching secondaries (if 
any), followed by all matching ter­
tiaries (if any). 

When cards do not match, those with 
matching-field contents earliest in the 
sequence (ascending or descending), are 
processed first. Refer to block 6 of 

the processing flowchart, Figure 12.1. 
When matching-field values in secon­
daries and tertiaries are equal, the 
secondary-file cards are processed 
first. 

!otg: When processing of only one file is 
required, this condition can be satisfied 
by entering the appropriate resulting indi­
cator, from cols. 19-20 of the Input Speci­
fications, into cols. 9-17 of the Calcula­
tion Specifications, or cols. 23-31 of the 
output-Format Specifications. 

Figure 12.1 illustrates the processing 
sequence of cards in two files. The files 
are in ascending sequence. The shaded area 
shows the processing sequence when a 
matching-record condition exists, that is, 
the matching-field of a primary-file card 
equals the matching field of a secondary­
file card. The MR indicator is turned on 
before the first card of the matched pri­
mary file is processed. The MR indicator 
remains on during the processing of all 
following primary and secondary-file cards 
that contain the same matching field. The 
MR indicator is turned off when all total 
calculations and output are completed for 
the last matching secondary-file card. 

A card type for which no Matching Field 
is specified is processed immediately after 
the card it follows in the file, like a 
trailer catd. Such cards at the front of a 
file are processed before cards in any 
other file. (If they appear at the front 
of more than on~ file, the normal priority 
applies: primaries, secondaries, 
ter tiaries.) 

Whenever a primary-file card matches a 
secondary- or a tertiary-file card, the MR 
(Matching Record) indicator turns on before 
detail-time calculations (see Figure 6 -
Program Logic Flow); it remains on for the 
processing of all primaries with the same 
Matching Field (s) value (s). It also 
remains on for the processing of all secon­
daries and tertiaries that match the pri­
mary. If the MR indicator is turned off 
during the processing of one of these 
matched cards, by a programmer's specifica­
tion, it turns on again, before detail-time 
calculations of the next card that belongs 
to the matched group. The MR indicator 
turns off (before detail time) for the pro­
cessing of a card whose Matching Field(s} 
contents do not match those in the relevant 
other file. 

The MR indicator also turns off during 
the processing of a card type for which no 
Matching Field is specified. However, such 
cards 

1. are ignored in the sequence check, 
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2. do not destroy the value(s) stored for 
sequence checking from the last preced­
ing card with Matching Field(s) speci­
fied, and 

3. do not destroy the value(s) stored for 
file matching. 

Cards continue to be processed from the 
same file until the next card is read for 
which Matching Fields are specified. The 
normal matching and sequence-checking 
operations then resume. The Matching 
Fields values in the new card are compared 
with matching and sequence values stored 
before the not-to-be-matched card(s) 
intervened. 

The status of the MR indicator may be 
utilized to control calculations and output 
operations, including stacker selection 
(e.g., to direct unmatched cards to separ­
ate stackers). 

Normally, stacker selection based on the 
status of the MR indicator should be at 
detail-time output--otherwise the next card 
is selected, since the MR indicator 
reflects the matched or unmatched status of 
a card beginning at its detail time and 
through the ensuing total time, when the 
next card is in output position~ 

In order to stacker-select cards, or 
control other output operations (i.e., 
punching and card-printing), on the basis 
of the MR indicator (in a multi-file opera­
tion), the file must be defined as a combi­
ned file (C in File Description Specifi­
cations) • 

The matching of files also makes it 
possible to punch and/or document-print 0 
data from primary-file cards into matched . 
secondary- and/or tertiary-file cards, or 
from matched secondary-file cards into ter­
tiary cards of the same matching group*. 
Similarly, contents (codes, data) from a 
card in higher-priority file can be used to 
condition operations for a matching card in 
a lower-ranking file (primary to secondary 
and/or tertiary, secondary to tertiary). 
The converse is not possible, because 
matching cards of a higher-priority file 
are completely processed before a matching 
card from a lower-priority file begins 
processing. 

*Note: The reference to data from matched 
secondaries to tertiaries in the last para­
graph means that both types matched a 
primary-file card--secondaries and ter­
tiaries cannot be directly matched to each 
other. 

Although Matching Fields are frequently 
used concurrently as control fields (indi­
cators L1-L9), the MR and Lx indicators are 
independent--i.e., file matching and group 
control have no inherent connection. In 
considering the status of L-indicators (if 
control levels are specified), the files to 
be matched should be thought of as though 
they resulted in one continuous merged 
file--even if they are not being merged. 
(However, Matching Fields and Control Level 
are related to the extent that control­
field comparisons are only performed when 
cards from pertinent files are processed; 
this, in turn, is based on the Matching 
Fields operation.) 

o 
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STORE 
PRIMARY 

MATCHING 
FIELD 

PROCESS PROCESS 
SECONDARY PRIMARY 

CARD CARD 

STORE 
~ SECONDARY 

MATCHING 
FIELD 

,0, Figure 12.1. Processing Sequence of Cards 
in two Files 
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Figure 13A. 

·0 

Primary 
File 

Processing Sequence for Three Files being Matched 
(see CONDITIONS and LEGEND below) 

/* 

S NMb (60) 

Secondary 
File 

S NMa (99) 

CONDITIONS 

GIVEN: Two single-column Matching Fields are used, and designated as 
numeric (0 in "Decimal Positions" in Input Specifications); 
ascending sequence is specified. Control levels are also 
designated, for all card types (including those not being 
matched): l2 for high-order (left) field, II for low-order field. 
II is specified for all files; l2 only for Primary and Tertiary. 
Assume col. 17 of File Description Specifications is blank for 
all three files, so that all files must be, completed before lR 
turns on. 

lEGEND: P = Primary-File card; S = Secondary-File card; T = Tertiary­
'File card. Arabic numerals· = Contents of fields specified as 
Matching and Control-level fields; 1) = blank. NM = No 
Matching Field specified for this card type, lower-case 
letter = Specific card of such type. MR = MR indicator ON 
for processing of this card (Detail Time through ensuing Total 
Time); NMR = MR indicator OFF for processing of this card. 
l2, II = l2 and/or II (as shown) indicator on for this card 
(beginning with Total Time and through its Detail Time). 

Matching of Files - Input Files before Matching 

Tertiary 
File 
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/* 

PSI 

TOO 

T 50 

S NMb (60) 

S 50 

P 50 

P NMb (99) 

P 50 

P46 

S 25 

P25 

T19 

T09 

T NMc: (tIb) 

T NMb (b'b) 

T09 

P·NMa (tI'b) 

P 09 

r03 

T NMa (93) 

T03 

502 

PM 

S OJ 

POl 

NMR S NMa (99) 

Ll (but Total Time bypassed) 

Figure 13B. Matching of Files - The three Files after Merging 
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Figures 13A and B illustrate the proces­
sing sequence for multiple files, the sta­
tus of the MR indicatoi in the various 
situations, and the acticn of Lx indicators 
(L1 and r2) if assigned to the same fields 
used as Matching Fields. The example was 
deliberately ccnstructed tc show the 
effects of various unusual conditions in 
combination, and is therefore somewhat 
artificial. It should, however, make it 
possible for the user to predict how 
sequencing, the MR indicator, and Lx indi­
cators will act under any ccmbination cf 
conditions he may set up. 

For clarity in showing tte sequence in 
~hich the cards are processed, the three 
original files are subsequently pictured 
merged into one file, althcugh they need 
not be merged. Explanatory comments for 
Figure 13 follow. If the reader is cnly 
interested in the processing sequence and 
MR indicator--not the Contrcl Levels--~e 
can ignore tbe Ccntrol-Level entries: they 
have no effect on the file processing 
sequence or the status of the MR indicator. 

Ji§~~to_£~~2!ed_in_K~g~£~j] 

1. Card types for which Matching Fields 
are not specified 

a. A card type for which Matching 
Fields are not specified is pre­
cessed immediately after the pre­
ceding card from the same file. 
See positicn of cards T NMa, P NMa, 
T NMb, T N~c, P N~t and S NMt. 

b. If cards of such type are at the 
front bf any file, they are prc­
cessed first, even if they are 
neither in the primary file nor 
contain the lowest (if ascending 
sequence) value in the fields cn 
which othe+ cards are matched. See 
pcsition of card S NMa. (If all 
files began with such cards, t~ese 
cards would be processed in the 
file-priority sequence: primaries, 
secondaries, tertiaries.) 

c. None of these cards causes a 
sequence error. The card itself is 
omitted frcm the sequence check, 
and thus is never signalled as out 
of sequence. The core-storage 
sequence-data area retains its con­
tents frcm the last preceding card 
with Matching Fields specified, and 
the next card to te matched is com­
pared with this data--thus, the 
intervening not-to-be-matched card 
dces not affect the sequence com­
parison of the ensuing card. 

d. The MR indicator is OFF for such 
cards; but it turns ON again fcr 
the next card if--without the 

2. 

intervening not-to-be-matched 
cards--it would be ON. See MR 
indicator for card following P NMa, 
T NMc, P NMb, and S NMb. 

Zones and Blanks 

Since Matching Fields were designated 
numeric: ~ = 0, and 11- and 12-
overpunches are omitted by the program 
from match and sequence comparisons. 
See cards S OJ and P~2. 

3. No matching is performed between secon­
daries and tertiaries. Note that the 
MR indicator is off for cards S19jT19 
and S35/T35. 

4. During the processing of a matched 
primary-file card, there is no indica­
ticn whether it matches only a 
seccndary- or only a tertiary-file 
card, or both. 

5. Control Levels 

a. Whether, and in. what manner, con­
trol levels are specified has no 
bearing on the seguence in which 
cards of multiple files are 
processed. 

b. When a seccndary-file card is pro­
cessed, the high-order control­
level field (L2) is not compared 
nor are its contents altered in 
core storage, from the last-pre­
ceding primary- or tertiary- file 
card--because, solely to illustrate 
the effect, L2 was not specified 
for the secondary file. 

c. Since control levels were specified 
for all cards in a file, the NM 
cards affect control breaks 
although they are not being 
file-matched. 

d. The Control-revel fields were 
designated numeric. Therefore ~ = 
0, and 11- and 12-overpunches are 
omitted by the program from group 
controlling. 

e. Control level operates as though 
the three files were one file, in 
proper sequence according to the 
RPG file-matching operation. 

The L1 and L2 indicator status, as shown 
in Figure 13B, will now be discussed for 
each relevant card in the example, in the 
order the cards appear in the merged file. 
The reader should bear in mind that control 
levels L2 (high-order field) and L1 (low­
order field) were specified (for the same 
fields used for matching) for all cards of 
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files P and T, but only centrol level L1 
was specified for file S. 

Card 
I d en 1i: fica .!:.1.Ql! 

S NMa 

P 01 

S OJ 

P152 

T ·03 
(first) • 

T NMa 

T 03 
(second) 

P 09 

P NMa 

T 09 
(fir st) 

T NMb 

'I 09 
(second) 

S 19 

9 in low-order field, com­
pared with 0 stored in cen­
trol field areas at start of 
program execution, sets 11 
on. Note that total time is 
bypassed on first card with 
control fields specified (see 
sections on i£.Qg±~ID_1Qgi:~ 
1!.Qli and Ingi:£~!.Q£El. 
L2 is off because it is not 
specified for file S. 

Low-order 1 is ccmpared to 
preceding 9 and sets L1 on. 
12 remains off because high­
order Ois egual to 0 ini­
tially in storage, and not 
changed by card S NMa (nc L2 
control on file S) • 

Zones are removed from numer­
ic fields for centrol-Ievel 
operations. Therefore, OJ 
01. 

L1 set on for change from 
to 2. 
L2 off because ~ = O. 

L1 on for change from 2 to 3. 

12 en for change from 0 to 9. 
L1 on only bEcause L2 is on. 

L2 on for change from 9 to O. 
L1 on only because L2 is on. 

11 on for change from 3 to 9. 

L1 on for change from 9 to ~ 
(0) • 

L2 off because ~ = O. 

11 on for change from f) ( 0) 
to 9. 
12 off because 1'> = O. 

1·1 on for change frem 9 to 15 
(0) • 
12 off because 15 = O. 

11 on for change from ~ (0) 
to 9. 

12 off because no contrel 
level on high-crder field of 
file S. L1 eff because low­
order field contents 
unchanged. 

T 19 

P 25 

S 35 

T 35 

P 40 

P 46 

P 50 
(first) 

P NMb 

P 50 
(second) 

S NMb 

T 50 
(first) 

P 51 

L2 on because 1 is compared 
to 0 still in control-level 2 
storage from card T 03 
(second) • 

L1 on only because L2 is on. 

Normal control break. 
L2 on for change from 
L1 on £or change from 9 
and because L2 is on. 

to 2. 
to 5, 

L2 off because no control on 
high-order field of file S. 
L1 off because low-order 
field contents unchanged. 

L2 on because 3 is compared 
to 2 still in control-level 2 
storage from card P 25. 

Normal control break, levels 
1 and 2. 

Normal control break, level 
1. 

Normal control break, levels 
1 and 2. 

Normal control break, levels 
1 and 2: 99 versus 50. 

Normal control break, levels 
1 and 2: 50 versus 99. 

L1 off because low-order 
field unchanged. 
L2 off because no control 
level on high-order field of 
file S .. 

L1 off because low-order 
field. unchanged. 
L2 off because 5 is compared 
to 5 still in control level 2 
storage from card P 50 
(second) • 

Normal centrol break, level 
1. 

IN on because end of data 
files. 
L1-L9 on because LN is on. 
Job ends (system halts) after 
total time of 1* (in cols. 
1-2) card. No detail-time" 
processing takes place for 
this card. 

When the application involves only a single 
input (or combined) file, specification of 
Matching Field (s)--M1, M2, M3--provides 
sequence-checking on the (se) field (s) , 
without file matching. 
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The explanaticns for sequence-checking 
given abcve, under ]atchi~g_9i_fE£~lilg§, 
apply--i.e., in regard tc ascending, 
descending and special translaticn-table 
sequence; stcpping on sequence errors; 
maximum aggregate size of,seguence fields; 
and ignoring sequence of intervening card 
types for which no Matching Fi~lds are 
specified. 

N0i~: Programming a sequencE check by 
entries in the calculaticn sFecificaticns 
may yield faster throughFut, and usually 

consumes less core storage space, than uti­
lizing the Matching Fields entry for that 
purpose alone; it also permits detection of 
duplicates, which is not possible with the 
Matching Fields operation. (Figure 6e -
Part I illustrates sequence-checking and 
guarding against duplicates by calculation 
specifications.) 
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'Ihis cha fter and the five chapters that 
follow discuss t}e specificaticns for every 
field in each of the five specifications 
forms. Where illustraticns were thought 
desirable for clarification, they are 
given. (Solutions to SCEe sfecial apflica­
tions prcblems, however, ar~ presented in 
Appendix E, ~~2g£~mming_Ti~E' rather than 
here.) Attenticn is dra wn to limi ta tiens 
and Fotential trouble areas, where deemed 
of general interest and significance. 

Functions treated extensively in earlier 
chapters will not be repeated in detail 
here. ThE user is assumed to have read the 
prEceding material, and is asked tc refer 
back to it for the fine points. The con­
tents of the chapter £rog~~~~!ng_f~£_BiQ== 
§~n~!~1-1Bfo!~~!1~B, particularly, will be 
an indisfensable reference. 

In a few instances, tbe Model 20 card 
RPG provides a latitude in specificatiops 
that does not conform to the requirements 
of other IBM System/360 EPGs. In these 
cases, a brief note will fellow, indicating 
that differences exist bEtween this and 
other System/36D RPGs. To obviate rEpeti­
tive detailed explanaticns in Each such 
note, the term "compatibility" will te em­
ployed as reason for thE rEccmmEnded 
approach. 

While FagE and Line identificaticns will 
usually tE numeric, any EBCDIC charactErs 
are valid. (Zero does not equal blank.) 

The first two digits of linE numbEr are 
preprintEd; the third is left tlank to make 
it easy to assign line numbers for inSEr­
tions, by writing specifications lines fol­
lowing line 15 and numbering fcr aFfrofri­
ate insertion. The cards within a specifi­
caticns type must be in aFfropriate 
sequence when they are read by RPG. Proper 
sequential numtering facilitates scrtir.g of 
spEcificaticn cards, and checking. 

Page and line identificaticns are read 
as one ccmbined continuous value and 
checked for ascending seqUEnce according to 
EBCDIC (See Appendix D, Figure D1). They 
may start at any value and gaps in the 
sequence are permitted. A stef-down 
(descent in sequence) or repetition is 
identified by a printed symbcl (5) during 
program generaticn, but generation is not 

interrupted. (The order in which the pro­
grammer writes and numbers the different 
kinds of specifications sheets will often 
differ from the order in which the specifi­
cations card types must be fed into the 
system. The symbol for sequence step-down 
will then be printed, and can be ignored if 
due to this reason.) No sequence symbol is 
printed for a step-down at the first card 
of calculation specifications. 

This is a predetermined and constant letter 
for each type of specifications form and 
card. If cards of one specification type 
are followed by those of another type that 
may legitimately follow, and cards of the 
first type then recur, the latter group is 
ignored and an error message is printed; 
but generation continues. 

May contain any EBCrIC characters. This 
field is not checked by the program, but 
the contents are printed during generation. 

o 

~2.!!!.!!l~!!!.§_Card :_':uf,grd_R!!!!fn=f2'!!!.Q!nation i( ... -\ 
11=~=~1_!n_f21!!illn_l~ jf 
The * in ccl. 7 designates that this is not 
a specification card. The program checks 
only columns 1-6 (see above). The card 
does not effect any program generation; but 
the contents of columns 1-8C are printed 
during generation. 

This allows the programmer to insert 
notations at any points in the 
specifications. 

Blank lin~§ may be left between specifica­
tions lines, for clarity; but intervening 
blank specifications f,g£ds (without * in 
col. 7) cause printing of a diagnostic mes­
sage during generation, although they do 
not prevent proper generation of the object 
program. 

The recording of leading zeros is optional 
only in specification fields for card­
column numbers, forms skip (in this RPG), 
End Position in Output Record (Output­
Format Specifications), field legths (Cal­
culation Specifications), and for numbers 
and lengths of table entries (File Exten­
sion Specifications). 
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Each file used in the object program must 
be defined in one line of the File Descrip­
tion Specifications form (See Figure 14). 
'I'he form serves the following FurFoses: 

1. To assign a name to E~chfilE by wllich 
it is referenced in the InFut and/or 
Output Specifications; 

2. To associate each file name with a spe­
cific inFut and/or outFot device; 

3. To indicatE whether thE file is to Fro­
vide data inFut, serve for output, or 
both; 

4. To sFecify--when cards within an input 
(or combinEd) file, or, files, will te 
seguEnce-ctEckEd--whether se~uence is 
ascending or descending; and 

5. If more than one file Frovides data 
input, to indicate wbicb file (S) must 
be completely processed before the job 
is tErminated. 

This is dependent on the inFut, output, and 
input/output devices attached to the 
system: 

• One input file is available for each 
input or input/output device. 

• One output file is available for each 
output or input/output device. (An IBM 
2203 Printer with Dual-Feed Carriage 
special feature effers two output 
files. ) 

• One combined file is availatle for each 
device that can serve for both input and 
output. 

F i let y F e s ( i n put, cut F u t, 0 r co m.t i ned) 
are mutually exclusive (i.e., one file can 
only be an input file, or an output file, 
or a ccmtined file), and one input/output 
device can be assigned only to a single 
file. 

Each of the two hoppers of the IBM 2560 
MFCM can be independently assigned to an 
input file, or an output file, or a combi­
ned file. 

UN INTERNATIONAL BUSINESS MACHINES CORPORATION fotm X24-3U7· 3 
P,inted In U. S. A. 

00'- ____ _ 

REPORT PROGRAM GENERATOR FILE DESCRIPTION SPECIFICATIONS 
IBM System/360 

P, .. ram ____________ _ 
75 76 77 7879 80 

" .. 'am .... ' ___________ _ 

12 

Page []] Id:;~~;~:~on I I I I I I I 
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Figure 14. The File DescriFtion Form 
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Figure 3 shows which input, output, and 
input/output can be combined on the system. 

Each file used in the pregram is assigned a 
name by the programmer. This name is 
recorded here en a separate line for each 
file. It must begin in column 7 with one 
of the 29 alphabetic characters, and may 
continue with alphabetic or numeric charac­
ters. It may be one to eight characters 
long. (See De.!ini.!:if!L21_1:§ll§, for 
"alphabetic" and "numeric" c'haracters-­
neither permits embedded blanks.) The same 
name must not be assigned to several files. 

Noi~-1: Throughout the publication, it is 
stated that File Names and Field Names must 
not contain embedded blanks, and only 
alphabetic or numeric characters are 
allowed. Actually, the program checks only 
that the first character is cne of the 29 
defined as alphabetic. Subsequent charac­
ters may be any of the 256 EBCDIC charac­
ters. Fcr compatibility with other EPGs, 
however, the stated restrictions shculd be 
adhered to. 

]Q1~-l: Files may be entered in the File 
Description SpeCifications in any con­
venient sequence. For cempatibility with 
other EPGs, the order of input and cembined 
files sheuld correspond to that in the 
Input specifications. See also lil§_Q§§ig= 
natig!! (col. 16), below. 

I = Input file. 

The cards are read to provide input 
data. 

There is no output to any of the cards. 

The file name appears in tre inFut 
specifications, but not in the Qutput­
format specifications. 

o = Output file. 

No information is read from the cards; 
they serve only to receive output. Or, 
this file name represents the printer. 

The file name appears in the output­
format specifications, but not in the 
in pu t spec if ications. 

C = Combined file. 

Scme or all of the cards in the file 
provide input information End some or 
all of the cards in the file receive 
output. The file name appears both in 
the input and the output 
specifications. 

If input cards are to be stacker­
selected in the output specifications 
(e.g., based on calculation results or 
on status of certain indicators, such 
as MR), they must belong to a combined 
file. 

Note: If the user wishes to make cer-
tain that output cards are blank in 
certain or all columns before they are 
punched, he must designate them as 
belonging to a combined file. The 
fields that should be blank can then be 
read via input speci£ications, and 
indicators set fer blank or not blank. 

File Type U does not apply to Model 20 card 
RPG. 

~
NO check is performed by the program 

to assure that, if C is designated, the 
File Name appears in both the input and c-) 
output specifications. ~ ~ 

Leave blank fer outrut files. No entry 
required for input (or combined) files. 

Model 20 card EFG ignores entries in 
column 16 of the File Description Specifi­
cations form, and the order in which the 
files are listed on this form. The order 
of priority of input (or combined) files is 
established in the Input Specifications. 

However, for compatibility with other 
EPGs, the order in which input (or combi­
ned) files are recorded in the File 
Description Specifications should conform 
to that in the Input Specifications, and 
column 16 should contain a specificaticn: 

P (Primary) =The only input (or combined) 
file, or the input (or combi­
ned) file reccrded first on 
the Input Specifications 
form. 

S (Secondary)=The second or third input (or 
combined) file on the Input 
Specifications form. 

The C, R, and T entries do not apply to (0 
Model 20 card RPG. 
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Primary-file cards are processed ahead 
of matching secondaries; wren seccndaIY­
and tertiary-file cards match primaries, 
the order cf processing is: primaIY cards, 
secondary cards, tertiary cards (second 
file with S in col. 16). 

It is permissible for output-file 
entries to intervene between the entry 
lines for the several input (OI combined) 
files. 

If there are multiple input (or combined) 
files, this column determines which of 
these files must be exhausted before the LR 
indicator turns on and tbe job terminates. 

E entered in column 17} fer Ell input (or 
or ~ in celumn 17 cembined) files: 

.All input (or combined) files are 
exhausted before LR is turned on and job 
is terminated. 

E entered in celumn 17 fOI some--but not 
all--input (or combined) file (s): 'Ihe 
LR indicator turns on, and the job ter­
minates, after prccessing of the last 
data card of all files for which E was 
entered--even if ene er two cther files 
(blank in column 17) are not yet 
exhausted. 

For a single input (or ccmbined) file, the 
LR indicator turns on, and the job ter­
minates, after tbe last data card has teen 
processed--regardless of whether column 17 
is blank cr contains E. 

Leave column '7 blank for output files. 

Leave blank unless sequence checking is 
called for in the Input Specifications (by 
entries in Matching F~elds, columns 61-62) • 

If multiple input (or ccmbined) files 
exist,. or a single input (or ccmbined) file 
is to be sequence-checked, the direction of 
the file sequence must be specified here. 
The sequence check operates according to 
the EBCDIC sequence, unless the user has 
modified the sequence by a translation 
table (see Appenoix D). With multiple 
input (or combined) files, all must be in 
the same sequence, and the specification in 
col. 18 must be entered for all of them. 

A Ascending sequence 
D Descending sequence 

Leave column 18 blank fer output files. 

Leave blank. These columns do not apply to 
Model 20 card RPG. (While comments may be 
recorded in these columns with this pro­
gram, this would interfere with other RPG 
programs. ) 

A mnemonic code is written in this field tp 
assign a specific input, output, or input/ 
output device to the file whose name was 
recorded in columns 7-14. Whenever a par­
ticular file name is then referred to in 
subsequent specifications, the system acts 
upon a card (or paper form) in the I/O 
device identified here with that file. 

The Device code is written left-aligned, 
starting in column 40. A code for each 
device has teen pre-determined by IBM, and 
must be written exactly as shown below. 

r-------------r---------------------------, 
ISpecificationl I 
I Entry IInput/Output Device I 
.. ------------+---------------------~ 
ICRP20 IIBM 2520 Model A1, Card 
I Read-Punch 
IMFCM1 IEM 256C MFCM, Eopper 1 
IMFCM2 IEM 2560 MFCM, Eopper 2 
IPRINTER IBM 1403 Printer, or IBM 
I 2203 Printer (Standard or 
I Lo wer Fee d) 
IPRINTLF Same as PRINTER (see above) 
IPRINTUF IBM 2203 Printer, Upper 
I Feed of Dual-Feed Carriage 
IPUNCE20 IBM 2520 Model A2 or A3, 
I Card Punch 
IPUNCE42 IBM 1442 Card Punch 
IREAD01 IBM 2501 Card Reader 
L-___________ -'--

l!.Q!:§: If t.he Dual-Feed Carriage special 
feature is installed, and both carriages 
are used in the program, each carriage is 
assigned a separate file name and Device 
code (PRINTER or PRIN'I'LF, and PRINTU~). 
Two printer output files then exist. The 
lower-feed carriage is the standard (or 
sole) carriage. (See !~~~X§!:§~~~Q_~gQel 
20L_22Ql_~rin!:er, Form A26-5926.) -

For compatibility with other RPGs, 
PRINTER (rather than PRINTLF) should be 
used for the standard{ or lower-feed 
carriage. 

READ01 will function also as MFCM1, pro­
vided there is only a single input file, no 
MFCM output is involved, and no 2501 is 
attached. 
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Figure 15. Example of File Descripticn Specificatiens 

Leave blank. Not applicatle to Model 20 
card RPG. (While comments may be recorded 
in these columns with this program, this 
would ~nterfere with other RPG programs.) 

a. That the first letter must be 
alphabetic 

b. That there are three symbols that are 
defined as alphabetic--note $ in first 
position of second file name (see 
Qgiini1i£n-2!_~~~mE·) 

c) 

Available for any informatien the program­
mer wishes te have printeo o~t during 
generaticn ef the program. Except for this 
printout, entries in thi$ field are ignored 
by the generatcr program, and de not take 
up any core storage in the object pregram. 

c. That riumeric characters may be used 0 
except in first position of file name. _ 

~QR_Re~i~§N~n!~ (Those Relevant to File 
Descriptien Specifications) 

~atch a large file ef monthly accounts 
receivable balance cards against transac­
tion cards. When there are transactiens on 
an account, punch a new summary card. Also 
list balance and transactitn data. The 
data files are in ascending seguence. Ter­
minate the run after the last transaction 
card, so that any remaining portion of the 
cld-talance file is not unnecessarily pro­
cessed. Select unmatched transacticn 
cards. 

File NamE 

Arbitrary, but descriptive, file names were 
chosen te illustrate 

File TYfe and I/O Device 

The old-balance file (OLDEALC1) serve~ as 
input only (I in col. 15), and is to le fed 
through the IBM 25C1 Card Reader (Device 
code READ01 in cols. 40-45). 

The transaction file ($TBNSACT) serves 
as data input only; but the $TRNSACT cards 
that do not match OLDBALC1 cards are to be 
selected. Stacker selection predicated on 
the status of the MR indicator must be spec­
ified in the output-Format Specifications, 
which makes it an output operation. The 
$TRNSACT file thus appears in both input 
and output specifications, and must there­
fore be defined as a cembined file (C in 
col. 15). The file is to be fed from hop­
per 1 of the MFCM (Device code MFCM1). 

The new-balance file (NEWBAL 1) serves 
only for output, and does net appear in the 
input specifications. Therefore, 0 is 
entered in col. 15. It is immaterial 
whether the cards are tlank when placed in 
the hepper (as they would nermally be in 
this application) or prepunched: they will 
not be read. The file is to be fed from 
hopper 2 of the MFCM (Device code MFCM2). 
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An accounts receivable transaction list 
(file L5ABTBNS) is to be printed CD an IBM 
1403 Printer, or en an IBM L203 Printer 
under control of the lower feed. The 
Device ccde for either is PBINTER (or 
PBINTLF). The printer can only be output 
(0 in col. 15). 

File Designaticn, and Order of File Entries 

The entries in cclumn 16 designate that 
OLDBALC' cards (P in col. 16) are processed 
ahead of matching $TBNSACT cards (S in ccl. 
16). Fo~ the same reason, the CIDBALC1 
file is entered ahead of the $TRNSACT file­
-and this corresFonds to their crder cn the 
Input Specifications form. 

Both the code in col. 16 and the crder 
in which the files are listed en the File 
Descriptien form are ignored in Model 20 
card RPG. They are reguired only fer com­
patibility with other RPGs. 

End of File 

The E in ccl. 17 of the $TBNSACT file spec­
ifies that the job is tc te terminated 
after the last card of this file has been 
processed--regardless of whether the 

OLDBALC1 file was exhausted earlier, 

at the same time, or still has unprocessed 
cards left. 

If column 17 were blank for both input 
(or combined) files, or contained E for 
both, the job would not be terminated until 
both files are exhausted. 

Col. 17 is not used with output files, 
and is therefore blank for the NEWBAI1 
file. 

Seguence 

The A in column 18 specifies that the input 
(or ccmbined) files are in ascendinq 
seguence. Multiple input files must be in 
sequence, and all must be in the same 
seguence. 

Comments 

The entry in cols. 66-74 of the $TRNSACT 
file line will be listed at program-genera­
tion time, on the same print line as the 
File Description Specifications for this 
file. In card RPG, its only function is a 
comment to the programmer or operator 
~.g., "remember to check stacker 2 during 
program execution: it will contain problem 
cards"). 
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The input specifications (see Figure 16) 
serve to 

1. Esta1:lish the processing priority for 
matched cards from multiple inFut (or 
combined) files 

2. Identify card types within an inFut or 
combined file 

3. Specify card-type seguence within the 
file 

4. tirect input- or com1:ined-file cards to 
stackers en the tasis cf card type 

5. Define input fields, and their data 
formats 

6. set indicators based on the status of 
individual input fields 

7. Identify ccntrol fields 

A file consists cf cne or more card types 
in one hopper. 

Each card type that can exist in an 
input file must have at least a Sequence 
entry (cols. 15-16) in the Input 
Specificaticns--otherwise an error stop or 
perpetual program loop occurs whEn the card 
type appears during program execution. 

In a combined file, any card type from 
which data is to be read, or which is to be 
processed on the basis of card-type identi­
fication, must also be entered in the inp~t 
specifications. Normally, this means that 
all card types of a combined file must be 
identified on the Input Specifications 
form, just as for an input file; an excep­
tion is a combined-file card type which is 
never read or identified, but is punched 
and/or card-printed by multiple-time output 
instructions during cne program cycle of 
another card (see .R~Qg.fam_1Qgi~_E1Q'!!:, 
Multiple-Time Cutput to Caras during One 
Program Cycle). 

At least one input or combined file is 
required for an BPG program. Input fields 

o 

8. Designate fields to be matched between 
cards of multiple input (or ccmbinEd) 
files 

9. Specify card field (s) for seguence 
c 'b.ec 1< ing 

are defined only if they are to be read; it 0 
is possible tc perform an BPG job without .. 
any input fields (e.g., stacker selection, ~ 

or error halt, based on card type) • 

Each input or combined file must be 
recorded en the Input SpEcificaticns fcrm. 

output files must not contain an entry 
en Input Specifications forms. 

IBM INTERNATIONAL BUSINESS MACHINES CORPORATION 

REPORT PROGRAM GENERATOR INPUT SPECIFICATIONS 
IBM System/360 
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Figure 16. The Input Specifications Fcrm 
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The entries for the Input Specifications 
form are divided into three categories, as 
sho~n in Figure 16. 

1. File and Card-Type Identification-­
Cclumns 7-42 

This segment designates the file, iden­
tifies the card types it ccntains, 
determines tbe order in which card 
types within tre file should occur, and 
permits stacker assignments by card 
type. 

Each card-type identificaticn uses a 
separate specification line, or group 
of lines, which must not contain any 
field description. 

The order in which multiple input 
(or combined) files are entered in the 
input specifications determines the 
relative processing priority of matched 
files: the first file entered thereby 
becomes the primary; the next one 
becomes the secondary; and a third one 
bEcomes the tertiary (cr second secon­
dary) file. (Also see tt~i.fhin.g_.2! 
;Eile.§~) 

2. Field descriptions--Columns 43-70 

In this segment, the input fields are 
defined, and their formats are 
described. Indicators may be set on 
the basis of positive, negative, cr 
zero/clank ccntents of input fields. 
Control fields, and matching fields for 
multiple files, are assigned here. 
SequEnce-check fields may ce spEcified. 

Each field descripticn uses a separ­
ate specification line. All field 
descriptions for one card type (or 
grouping of card types, if OR-relation­
ships apply--see below) follow the 
specification of that card type (or 
card-type group), beginning cn the line 
below the card-type specification. 

3. Sterling Sign Positicn--Columns 71-74 

Applies to Sterling curiency fields 
(British monetary system) only. Not 
covered in this manual. See IBM 
2Y§i~mL1E~_~Qgel_20L_St~£li~g=£~£re~~~ 
!:foc.§§§i.!lg_EQ~iillg!2L Form C26-3605 •. 

Each file is given a separate name by the 
programmEr--the same namE vsed fcr that 
file in the File Descr.ipticn Specifica-

tions, where the file namE is associated 
with a particular I/O device. 

The namE of each input cr ccm~ined file 
is ~itered on a separate line in this 
field. It must begin in column 7 with one 
of the 29 alphabetic characters, may ccn­
tinue with alphabetic cr numeric charac­
ters, and may be one to eight characters 
long. (See ].§!initi~n_Qf_T.srms, for 
"alphabetic tl and "numeric" characters-­
neither permits embedded blanks.) Field 
description must not appear in the same 
line. 

The file name is recorded once per file, 
on the first line for that file. If 
desired, it may be repeated for additional 
card types within the same file; but this 
is unnecessary. 

2§g}!'§.!l~~.L_]um£erL_Q.E.:tiQ.n==.£els~_12=1.§.L-1L. 
1Q (Card-'I'ype Sequence Check) 

When there are several card types within 
one file, the job mayor may not require 
them to be in a particular sequence. The 
program can be directed to check that the 
sequence in which the types occur during 
object-program execution conforms to a 
specified sequence. An error results in a 
halt. The system may be restarted (see 
restart procedure in Q£gf~1i~_Pro~'§Q~re§ 
manual) . 

This check has no cennection with a 
sequence check on the values in fields of 
succesive cards in a file (see cols. 61-62) 
nor with control-level groups (see cols. 
59-6C). Fer instance, the correct sequen­
tial positien of a card type ameng other 
card types--but in the wrong control qroup 
--is not detected by entries in these 
fields. These entries merely verify that a 
specified sequence cf card types iterates 
within the file and--with limitations--that 
the quantity of e~ch card ~ype adheres to a 
critericn on each iteraticn. Therefore, 
not every kind of error in card-type 
sequenCE is detected; nor is the last group 
in a file checked fcr completeness, so long 
as no detectable card-type sequence error 
occurs up to the point of the last card ·in 
the file. However, Control-Level specifi­
catiens (see cols. 59-60) provide for 
quarding against admixture of cards of the 
correct type but wrong ccntrol group; and 
simple Calculation Specifications entries 
can protect against most of the remaining 
card-type sequence errors not detected by 
entries in cols. 15-18 in the input speci­
fications. (Cne such example appears in 
Figure 5D, line 06.) Detailed explanations 
and illustraticns cf the card-type 
sequence-check operation follow later in 
this section. 
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The Sequence entries in cols. 15-18 in a 
specificaticn line apply tc the card,tlpe 
in that, line, as identified by specifica­
tions in cols. 23-41. 

Card types in an OR relaticnship (Eee 
below) have no card-type-sequence specifi­
cations. The specificaticns in the main 
line above the OR line(s) apply to the OR 
types, too. It is not possible to specify 
a different sequence positicn or quantity 
check to card types in an OB relaticnship. 

seguence~-Ccls. 15-16 

Columns 15-16 must both have an entry in 
the first specification line of every card 
type (i.e., no sequence entry is made in an 
AND or OF line--seE below). 

Note: AND and OB lines are identified by 
AND and OB~, respectively, in cols. 14-16-­
see below. 

The entry in cols. 15-16 must consist of 
a two~digit number when the card-type posi­
tion in relation to other card types in the 
same file is to be checked. 

The entry in cols. 15-16 must consist of 
any desired combination of the 29 alphabet­
ic characters (see ~gf!~~!!~n_Q!_±~~m§) if 
the relative position of that card type, 
among several card types in the file, is 
not to be checked. (If desired, the same 
alphabetic characters may be used for sev­
eral such card types.) A card type with 
alphabetic entry in cols. 15-16 cannot be 
checked fcr number of such cards in a 
group, and its presence in a group is 
always considered optional. 

For card types whose relative positions 
are to be checked, the card type that is 
first in sequence in a file is assigned 
sequence number 01 in cols. 15-16. The 
next types in sequence are each assigned 
any desired higher number, in ascending 
sequence, in the order in which the card 
types occur in the deck. Gaps in the card­
type sequence numbers are permitted. The 
card-type specification lines for each file 
must be written in the same crder in which 
the sequence of card types for that file is 
numbered. 

When some but not all card types i~ a 
file are to be checked for relative posi­
tion, the specifications for card types not 
to be checked for Eequence (alpbabeticin 
cols. 15-16) must precede those for all 
sequence-numbered card-types for that file 
--even though the cards themselves might be 
interspersed in the card dECk among the 
sequence-numbered types, and may even occur 
between multiple cards of a single 
sequence-numbered type. 

Col. 17 must contain an entry when cols. 
15-16 contain a numeric Sequence number. 
Cols. 17-18 must be blank when cols. 15-16 
contain an alphabetic'sequence code. 

When there is only a single card type in 
a file (or all card types are in an OR 
relationship), cols. 15-16 may be alphabet­
ic or numeric ~f nrimeric, col. 17 must be 
coded 1 or N). Alphabetic entries are 
recommended in this case, because of the 
contingency described in !~~niQg§, item 
2(a) , below. 

No!~: The rules for alphabetic and numeric 
Sequence entries stated above are compat­
ible with other Systemj360 BPGs. The Model 
20 card RPG Program actually distinguishes 
between a Sequence entry defined as numeric 
(i.e., relative card-type position to be 
checked) and one defined as alphabetic 
(i.e., card-type position not to be veri­
fied) on the basis of col. 15 alone; there 
is no restriction cn the ccntents of col. 
16. Specifically, the Sequence code is 
defined as 

1. Alphabetic, if col. 15 contains any 
EBCDIC character other than blank 
(hexadecimal 40) and other than those 
in EBCDIC-table column F (upper half­
byte hexadecimal F). 

Col. 16 may ccntain any of the 256 
EBCDIC characters (including "blank"). 

2. Numeric, if col. 15 contains any 
character in EBCDIC-table column F 
(upper half-byte hexadecimal F). 

Col. 16 may contain any of the 256 
EBCDIC characters (including "blank"). 

The card~type sequence check is 
based on the EBCDIC sequence. 

See Appendix D and Figure D1 for 
explanation of EBCDIC. 

Number--Col. 17 

When cols. 15-16 contain a numeric Sequence 
entry, col. 17 must also contain an entry 
to specify the number of cards of this type 
in each iteration of card types: 1 or N. 

1 = If the card type ~s present, there must 
be exactly one card of this type. 

N If the card type is present, there must 
be at least one card of this type and 
there may be more than one. 

Column 18 determines whether the card 
type must be present. 

Column 17 must be left blank in AND and 
OB lines, and if cols. 15-16 contain an 
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alphabetic COdE (no card-type sequence 
check). It is not possible here tc verify 
the quantity of ca~ds of a type whose 
sequential position in relation to other 
types is not consistent (i.e., cannot be 
checked) • 

Op t ic n - - Col. 1 8 

When col. 17 contains an entry (i.e., cols. 
15-16 ccntain a Sequence number), col. 18 

may be blank or contain the letter o. 

~ = This card type must be Fresen~ in each 
iteration of card tYFes. 

o Presence of this card type in each 
iteration of card types is oFtional. 

Whether cnly one card or several 
cards may be present--if the type is 
present--is determined by the entry in 
col. 17; i.e., even if presence of a 
type is optional, a check is made to 
verify that--if the card type is pre­
sent at all--only one card of the type 
is present if 1 is sFecifiEd in col. 
17. (As clarified further on, this 
verification is not effective if all 
card types in the file are optional.) 

Column 18 must be blank if col. 17 is 
blank (no card-type sequence check, or AND 
or 0 B line). When cols. 15- 16 conta in 
alphabetic entries (i.e., no check on posi­
tion of card type), the prcgram assumes 
that th~ Fresence cf such card type is 
optional. 

WARNINGS': 
1. No card-type sequence or quantity check 

is effectively performed at all if any 
of these conditions aFFly: 

a. All card types in a file are 
optional (0 in col. 18) or have 
alphabetic Sequence code in cols. 
15-16. See F'igures 19A and D. 

b. One card type is ncn-oFtional (nu­
meric entry in cols. 15-16, and 
tlank in col. 18), but all others 
have alphabetic codes in cols. 15-
16. See Figure 19B. 

c. Cne card type is required (numeric 
inc 01 s. 1 5- 1 6 , b 1 an kin col. 1 8) 
and coded 1 or N in col. 17; only 
one other card tYFe is sFecifiEd 
with numeric sequence (cols. 
15-16), and it is coded Nand C in 
cols. 17 and 18, respectively. (In 
this case, however, the first card 
of the file is checked tc verify 
that it is either of the first type 

specified or of the non-optional 
type.) See Figure 19C. 

~hile the program goes through the 
sequence-check steps when numeric spec­
ifications in cols. 15-16 exist, it 
cannot (in the above situations) dis­
tinguish between an incorrect card-type 
sequence and legitimate appearance of 
card types from successive groups, nor 
between erroneous duplication of a card 
type and two successive cards of that 
type from successive groups. 

2. a. If the presence of all card types 
in a file is optional, and at lea~t 
one of these types has a numeric 
Sequence specification in cols. 15-
16, (the others either having 
alphabetic entries in cols. 15-16, 
or also numeiic ones with 0 in col. 
18), then--if a card of a type 
appears for which there is no entry 
in cols., 15-16--the program will 
neither advance nor error-stop: it 
remains in a perpetual loop, 
searching for the card-type 
sequence-check specification~ of an 
unspecified type. See Figure 19D. 

For this and other control 
reasons, it is recommended that-­
for each input (or combined) file-­
a specification line always be 
included with Resulting Indicator 
and Sequence entry for "other" card 
types, possibly with halt (H1 or 
H2) specified in Resulting Indica­
tor and, if desired, selection to a 
separate stacker. See next and 
la ter sections. 

b. However, if any card type witb a 
numeric entry in cols. 15-16 is 
non-optional (no 0 in col. 18), or 
if all card types have alphabetic 
entries in cols. ·15-16, then an 
unidentified card type automatical­
ly halts the system. See Figures 
19A and C. 

Figures 19A, B, C, and D illustrate 
these points. 

Example of Card-Typ~ Sequence Check 

Figure 17A portrays an inventory file ready 
for updating. Figures 17B and C show 
alternative proper entries in cols. 15-18 
for such a file. Some aspects of the 
example may appear artificial, but were 
selected to maximize clarification. Figure 
18 illustrates the method the program fol­
lows to check card-type sequence, using the 
card arrangement in Figure 17A. 
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Figure 17A. Sequence Checking of Card Types within a File 
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As~~pti~§. For each stock number: 

• There is one Balance Ferward card, at 
tbe frent. 

• The Balance Forward card may be followed 
by cne or more stock Receipt cards. 

• Tbere may be any number ef CUEtcmer 
Order Return cards next. In calcula­
tions, these are to be treated like cus­
temer Order cards, type A. 

• There may next be one Back Order Summary 
card. 

• There must be cne or more customer Order 
cards last. There are two types, A and 
B, which are to be treated differently 
in pricing, but are treated as one group 
in sequence-checking. Either type may 
appear first, the two types may be 
intermixed, and one or both may be 
repreEented in a group. 

• There may be one or mere Stock AdjuEt­
ment cards, positioned anywhere in the 
group. 

Each card type is recorded in a Eeparate 
specification line, and aSEigned an identi­
fying ReEulting Indicator number. (The 
next section explains how te accomplish the 
identification. It is included here merely 
so that the entries in ccls. 15-18 do not 
appear to be the enly oneE in the line.) 

The numbers that appear on the cards are 
stock numbers. They are irrelevant to the 
function cf cols. 15-18. They have been 
includEd for the sake of reality, and to 
illuEtrate the limitations of the check 
performed by entries in eels. 15-18. 

The first and fourth grcuFs of cards in 
Figure 17A are correct. Tbe second, third, 
and fifth groups ccntain seme errors that 
would te detected as a result of the speci­
ficationE in cols. 15-18, and Eome that 
would not. 

N°i.§ : 
1. Tbe entries in cels. 19-27 are 

explained in t~e next section, wbicb 
references this figure again. It may 
be noted here merely that card-type 
Fesulting Indicator numterE have nc 
connection with card-type Stguence 
numbers. 

2. For convenience, little space has teen 
left between specificatien lines in 
Fignres 17B and C. It is, of course, 
assumed that--in actual use--the neces­
sary number of lines are left to accom-

modate field descriptions {described 
la ter) • 

Lin~_Q1.l 'Ihe Stock Adjustment cards may 
appear anywhere in the group. Their posi­
tion is therefore not to be checked, and 
(any) alphabetic characters must be 
assigned in cols. 15-16. (SA was selected 
as a mnemonic.) cols. 17 and 18 must be 
blank when cols. 15- 16 ar e al p ha betic. All 
card types with alphabetic entries in cols. 
15-16 must be specified ahead of card 
types, within the same file, to be checked 
for sequence position. The Stock Adjust­
ment ca~ds therefore are the first type 
specified, for the INVENTBY file, in the 
input specifications. 
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-/Balance Forward 

.-.-, Stock Rece ipt 

- Order Return 

- Back Order Summary 

/Customer Order -
Type A 

-Customer Order -
Type 8 

Figure 17B. sequence Checking of Card 
Types within a File 

The remaininq card types in the file are 
to be checked fer proper relative position 
among card types. They must therefore be 
recorded in the inFut Epecifications in the 
order in which they appear in the data 
file. 

1!Q~_Q~~ Of the card types that can be 
checked for sequence, the Ealance Forward 
card must be first. It must, therefore, be 
numbered 01 in cols. 15-16. It must also 
be tbe card type specified first of all 
types within the file to be checked for 
relative position. There is to be one 
Balance Forward card per qroup; therefore, 
a 1 is entered in col. 17. Col. 18 is 
blank, because the presence of this card is 
manda tory. 
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Line 06: The next card type whose relative 
Fositicn is to be checked is stock 
Receipts. It is assigned any two-digit 
number higher than 01 (0 E was arti trarily 
selected). There may be any number of 
cards of this type in each group; there­
fore, N is specified in col. 17. Col. 18 
contains the letter 0, bEcause presence of 
these cards in each group is not required. 

Lin~~8: Any number highEr than the Fre­
ceding number (06) is assigned to the next 
card type in sequence. (Sequence number 11 
is an artitrary choice.) Again, there may 
be any number of Order Return cards, and 
their presence is optional. cols. 17 and 
18 are therefore coded N and 0, 
respecti vely. 

Lin.§_l 0: 'lhe Back Order Summary card is 
assigned any higher sequence number than 
the Order Return cards. ('Ihe next number 
in sequence, 12, was chosen.) Its prEsence 
is optional (0 in col. 18) but, if present, 
there must be no more than one (1 in 
col. 17). 

rines 12 and 13: customer Order cards come 
next;-ana-are-therefore assigned any numb~r 
higher than 12 (which was used for the pre­
ceding card type). BecaUSE there may be 
any number of Customer Order cards in a 
grouF, N is specified in cel. 17. Because 
there must be at least one card of this 
type in each group, col. 18 (Option) must 
be blank. 

These specification lines illustratE two 
further Fcints: 

1. No card-type seguence- eh Eck entry can 
be made for an OR line. (OR spEcifica­
tion lines are discussEd fully later.) 
For purposes of sequEncE-checking cf 
card-tYFe Fosition, both card types-­
those defined in the basic specifica­
tion line, and those in the OR line-­
are treated as one type: 

a. The presence in the proper position 
cf either type satisfi~s any 
requirement for presence (if no a 
in col. 18); 

b. The presence of either tYFe in the 
wrong Fositicn is regarded as an 
error; 

c. If 1 is specified in col. 17, and 
there is one card of each of the 
two types in a group, this is 
treatEd as an errcr as though there 
were two cards of cne tYFe. 

d. OR lines offer a method cf checking 
the position of several card types 
in relation to others, when thE 
several OR card types nay cccuFY 
any relative positicn to each 
other. 

2. Sometimes it is desired to treat two 
similar input card types uniformly in 
most calculations and/or for output; 
but they appear in different positions 
in the input file, and are to be 
checked for proper relative position. 

Order Return and customer Order 
(Type A) cards fit this description. 

Note that these two card types were 
assigned different sequence numbers (11 
and 15, respectively), but the same 
card-type Resulting Indicator (21). 
(The next section deals with Resulting 
Indicators in detail.) 

Explanations--Figure 17A, and Sequence 
Check as Specified in figure 17B 

1he_fi£§i-E£~Q2 of cards (Group 1: stock 
number 124) encompasses every type of card 
provided for in Figure 17B. It is correct 
in every respect, and no card-type 
sequence-check error stop will occur. 

GrQQE_~ contains the minimum number and 
types of cards allowed; all others are 
optional. No error stop occurs. 

GrQQ2~lL_1L-£QQ_~ contain various errors, 
introduced deliberately to illustrate the 
effectiveness and limitations of the card­
type sequence check based on specifications 
in cols. 15-18: 

Grou2_l (stock number 248) is headed by a 
Balance Forward card with stock number 258. 
No error stop occurs. The criteria of 
cols. 15-18 are met: the Balance Forward 
card is present, it follows a Customer 
Order card, and there is exactly one 
Balance Forward card. Cols. 15-18 specifi­
cations do not cause checking of control­
level fields. 

There are two Back Order Summary cards 
in Group 2. An error stop occurs, because 
1 is specified in col. 17. 

A Stock Adjustment card is intermixed 
among customer Order cards in Group 2. Our 
assumptions stated that Stock Adjustment 
cards may be located anywhere; they were 
coded alphabetic in cols. 15-16, and are 
not checked for position. Figure 17C pre­
sents a method for ~llowing a card type 
(e.g., the Stock Adjustment cards) to occu-
py any of several positions, and yet check­
ing against its occupying any others. 
(Alternatively, specifying the stock 
Adjustment cards to be in an OR relation­
ship to Stock Receipt cards would check 
that they follow the Balance Forward card, 
or are among or behind Stock Receipt 
cards. ) 
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One of the custcmer Order cards in Group 
2 (stock number 548) does not telong in 
this group. The card-type sequence check 
will not detect this. 

In Grcup 2, an Order Eeturn card is 
among the customer Order cards, instead of 
being ahead of the first Back Order Summary 
card. This causes an error stop. 

Grou~l ccmmences without a Balance Forward 
card. This is not detected by the card­
type sequence check. The Custcmer Crder 
card at the frcnt of Group 3 acts as a con­
tinuation of the customer Order cards of 
Gro~ p 2. 

When the Balance Forward card of Q.f.f']~~ 
is read, an error stop occurs because two 
Ealance Fcrward cards have been read ccnse­
cutively, and 1 is specified in col. 17. 
Only for that reason. is the errcnecus posi­
tion of the Balance Forward card in Group 3 
detected. If the Balance Fcrward card in 
Group 4 were missing, neither its absence 
nor the erroneous position of the Ealance 
Forward card in Group 3 would be detected. 

,----,- ----.-. --.. ' r- -.-
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Figure 17C. Sequence Chec~ing of Card 
Types within a File 

Grou~2 lacks any Customer Order card. An 
error stcp cccurs when the Balance Fcrward 
card of Group 6 is read, because no Custom­
er Order card preceded it. 

Explanations--Figure 17C 

Figure 17C presents a method of permitting 
an optional card type to appear in several 
(i.e., two, in this example) acceptable 
positions, yet signalling an error if it 
were to appear in any ether position. 
Otherwise it is identical with Figure 17B. 

Change the assumpticns for Stock Adjust­
ment cards to read: they may directly fol­
lo:w---the Balance Forward card and/or Stock 
Receipt cards only. ' 

By entering the specifications for Stock 
Adjustment cards as shown in lines 03 and 
07--instead of with alphabetic code in 
cols. 15-16, as in Figure 17B, line 01-­
presence of this card type is permitted in 
either or both of these positions, and 
limited to these two positions. 

The position of the Stock Adjustment 
card in Group 2 of Figure 17A will now be 
signalled as erroneous. 

Note that this technigue reguires 
assignment of different Seguence numbers 
(c 01 s. 15- 16) for the several per mi t ted 
positions, but that the same card-type 
Resulting Indicator is assigned. The 
single Resulting Indicator number then 
always references that card type in calcu­
laticn or output specifications, regardless 
of the position where the card appeared. 

Nature of the Card-Type Sequence Check 

A brief explanation of the method the pro­
gram follcws to verify card-type sequence 
will further clarify the preceding example. 
It is also necessary tc proper specifica­
tion of Record Identification Codes--the 
next section of the manual, which 
references this discussion. 

a. If all card types in a file have alpha­
betic specifications in cols. 15-16, 
the program checks, as each card is 
read, for the first card type specified 
for the file just read, then the 
second, etc.--until a match is found, 
based on Record Identification Code (or 
absence of any identification 
specifications--see next section), or 
until all specifications for card type 
have been exhausted without encounter­
ing a match. (An error stop then 
occurs.) 

b. If all card types in a file have numer­
ic specifications in cols. 15-16, the 
program starts its check, as each next 
card is read, at the first card type 
that may legitimately have appeared 
next--it does not necessarily begin at 
the first specification line, except at 
the start of program execution. 
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If this does not match, it checks for 
the next card type specified, and so 
on, through the. last card-type specifi­
cation (for that file) in the input 
specifications, continuing in a ciLcle 
up te the first ene, etc.--until a 
match is found, or an error detected 
(illegal card-type seguence cr guanti-
ty). An error stops the system--except 
in the particular. undefined-card-type 
situaticn described abcve (R~!ni~g~, 
item 2 (a», when the search circle 
(loop) continues ad infinitum. 

(~21§: Card types in an OR relation­
ship are checked consecutively after 
the main line, until a match is feund 
or the OR lines are exhausted.) 

c. If the specified card types are a com­
tina tion of (a) and (b) above, the pro­
gram first searches through the card-

type specifications with alpharetic 
entries in cols. 15-16, as in (a) 
above. If no match is found, it 
continues--as in (b) above--at the 
first card type with numeric specifica­
tion in cols. 15-16 that may legiti­
mately have appeared next. If this does 
not match, it continues in a circle of 
the card-type specifications with nu­
meric entries in cols. 15-16, until a 
match is found or an error detected. 
(Eut see ]££~i~g§L item 2(a), above.) 

Note: When several or all card types 
have alphabetic Seguence codes in cols. 
15-16, process time is minimized by 
recording the most-frequently occurring 
type with alphabetic Sequence code 
first, the second most-common type 
next, etc. The program then makes the 
least number of attempts to match a 
card-type definition to cards read. 
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r-------T----------T----------------------------------------------~ , 
I I Card 1 1 1 
I 1 Pesition I I seguence-Check 1 
I Group 1 (entire 1 Verification steps 1 Result 1 
I I file) I I 1 
1--------+----------+------------------------------------+------------ , 

1 1 Card type 101No/05?Yes OK 
2 10?No/06?Yes OK 
3 1C?No/C6?Yes OK 
4 10?No/06?Yes OK 
5 10?Yes O~ 
6 10?Yes OK 
7 10?No/06?No/21(11)?Yes OK 
8 10?No/~1(11)?Yes OK 
9 10?No/21(11)?No/09?Yes OK 

10 10?No/21(15) or 221Yes OK 
11 1 C?No/~ 1( 15) or 221Yes OK 
12 1C?No/~1(15) or 221Yes OK 
13 10?No/~1(15) or 221Yes OK 

1------+-------+-------' -------------------------+----------------1 
I 2 I 14 1 1 C?No/~ 1 (15) or 221No/05?Yes 1 OK 1 
1 ,.-+- 15 1 10?No/06?No/21(11)?No/091Yes 1 OK I 
I ~ I 16 I 101No/~1(15) or 22?No I Error stop I 
, '-.1 '7 1 '0?No/~1(15} or 22?Yes I OK I 
1 1 18 1 'O?No/~1('5) or 22?Yes 1 OK 1 
I I 19 1 10?Yes I OK I 
I ,--1-- 20 '10?No/~1 (15) or 221Yes I OK I 
I I I 21 I 10?No/~1(15) or 22?No/05?No I Error stop I 
, ' .... , 22 ,1 C?Ne/~ 1 (15) or 22?Yes , OK I 
I I 23 1 1 01NO/.i 1 (15) or 22?Yes I OK I 
I------t--------+-------......----- +--------------1 
1 3 1 24 1 1 C? No / ~ 1 ( 15) 0 r 22? Ye s 10K - No t e ! I 
I 1 25 1 10?No/~1 (15) or 22?Yes , OK I 
1 ,.-t- 26 1 1C?No/~1(15) or 22?No/C51Yes I OK - Note! I 
1----4--+--------+-------------------------------+-----------------t 
1 4 1,1 27 1 1C?No/C61No/21(11)?No/091No/21 (15) or 22?No 1 Error stop - Note! 1 
1 '--'1 28 1 10?No/06?No/21 (11)?No/09?No/21 (15) or 221Yes 10K 1 
j----+--------+ -+-4 
1 5 , 29 1 1C1No/~1 (15) or 22?No/05?Yes 1 OK I 
1 1 30 I 101No/06?Yes 1 OK I 
I------+-----~------------------------------------+--------------I 
I 6 I 31 1 101No/06?No/21 (H> ?No/09.?No/21 (15) or 22?No I Error stop I 
'--___ -1--____ ---1--- J.. _____ ,---------__ .J 

Note: 
T.--Card-type number used is Resulting Indicator number in Figure 17E. Because Indicator 

21 is used twice, the Seguence number is shown in parentheses. 

2. ~he illustration after each error proceeds as though the error card did not exist 
(dotted 1ine)--merely so that illustration can be continued. 

Figure 18. Example ef card-type seguence-Check Action Based on Figures 17A and B 

The action will now be illustrated in 
Figure le, with reference to Figures 17A 
and B. (For convenience, card-type number 
used for reference is the Resulting Indica­
tor number in co1s. 19-20. Because indica­
tor 21 is used twice, the seguenoe number 
is shewn in parentheses.) In order to 
maximize the explanation, the illustrations 
in Figure 18 centinue--after each error 
stop condition--as though the error card 
had not been present (dotted lines). 

Figures 19A, B, and C highlight several 
potent~al trouble spots that can arise if 
the card-type seguence-check operation is 
not fully understood. The problems were 
mentioned under ~£~~ing§, above. The num­
bers in the upper left-hand corner of the 
cards are values in a potential control 
field which are ignored by the card-type 
seguence check. 
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Figure 19A 

No card-type sequence check is performed, 
since all types are defined as opticnal. 
(In this particular illustraticn, all types 
are opticnal by virtue of alpharetic code 
in ccls. 15-16; but the same applies tc 
numeric specifications ~ith 0 in ccl. 18.) 
Therefore, nc error stop cccurs for any 
arrangement of legitimate card types, and 
the absence cf card type B is not sig­
nalled. (See ~£f.Qin.9E, item 1 (a), above.) 

An errcr stop occurs ~hen the unidenti­
fied card type is read, since all opticnal 
card types are coded alphabetic in cols. 
15-16. (See Waf-ningE, item 2(b), abcve.) 

Figure 19B 

Tbe duplicate of card type A (~ith number 
123) is not detected. All other types are 
optional and the program dces net knc~ that 
the twc cards do not belcng to t~o dif­
ferent groups. (See !'!.2:f..nl:12~ item 1 (t), 
above. ) 

The fact that a type-c card precedes 
types A and B is nct signalled, because 
types with alphabetic specification in 
cols. 15-16 may appear in any relative 
posi tions. 

Although a card of type A is reguired in 
every grcup (ne 0 in col. 18), its arsence 
from groups numbered 135 and 286 is not 
detected. The program has no means of 
recognizing that the card types C and E, 
numbered 135 .and 286, respectively, are not 
part of the preceding group (No. 123), or 
of some following qroup of unknewn size in 
which a type-A card might yet appear-­
because card types defined by alphabetic 
code in cels. 15-16 can appear in any erder 
and guantity. (See liarnl:12.9.§, item 1 (b), 
above. ) 

Figure 19C. Using same card arrangement as 
Figure 19B, but different 
spe cifica ti cns. 

An error stop occurs at the very regin­
ning, because a type-C card is read refore 
a type A. 

No stop occurs for the duplicate type-A 
cards: the program does nct kno¥i that they 
do not represent two groups, since presence 
of type-C cards is optional. (See Ri!f!l.= 
ingE, item 1 (c), above.) 

An error stop occurs ~hen any of the 
Type-B cards are read, because they are 
undefined--and there is at least one ncn­
optional card type specified. (See 1!£rn= 
in~, item 2(b), above.) 

The absence of the type-A card for group 
135 is nct detected because, as far as the 
program is concerned, the type-C card num­
bered 135 could belcng to group 123. (See 
Vi a f n i 12gE , i tern 1 (c), abo ve • ) 

Figure 19D 

No card-type sequence or guantity check of 
any kind is effectively performed, since 
all card types are optional. No error stop 
occurs for card seguence or guanti ty. (See 
Warni.!!~, item' (a), above.) 'I'he duplicate 
type-E card is not detected, nor the 
absence of the type-A card for group 215. 
(The erroneous location of the seccnd type-
A card (group 123) ¥iould never be detected 
by the card-type seguence check--even if 
neither type A nor B were opticnal--because 
it would be treated as belonging to the 
next group: the card-type sequence check 
ignores grcup-contrcl values.) 

·When the undefined card type (group 186) 
is read, the program goes into a perpetual 
loop. (See R£f!!.ing§, item 2 (a), above.) 

The entries in line 04 of the specifica­
tions are included only to illustrate that 
no card-type Sequence specifications are 
entered for an AND line. 

If different input card types are to be 
processed differently, or are to be checked 
for card-type sequence (see cols. 15-18), 
they must of course be distinguished for 
the program. The distinguishing entries in 
cols. 19-41 are made in the card-type iden­
tification lines, above the field­
definition lines. 

Columns 19-20 provide for the entry of a 
distinguishinq reference code, termed a 
card-type Resultinq Indicator, for each 
card type. The distinction between card 
types is based on the presence or absence 
of specific punches in each type of card, 
as designated by the proqrammer by entries 
in cols. 23-41. 

The Resulting Indicator associated by 
the prcgrammer ~ith each card type makes it 
easy to condition calculation and output 
specifications to be executed only for cer­
tain card types (or predetermined sequences 
of card types) • 

When a new card has been read, the pro­
qram checks the Record Identification Codes 
(cols. 23-41) of successive card-type iden­
tification lines, until it finds a match 
between the specifications in cols. 23-41 
and the punches in the correspondinq 
columns of the card just read. It then 
asslgns the card-type BesultinqTndica1:or 
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that appears in cols. 19-20 of the line 
wliose col. 23-41 entri~s match the card. 
(tor the time in the cycl~when the pre­
vious card's indicator turns off, and the 
new card's indicator turns en, see Figure 
6: ].R£..E.f.2sram_loqi.s:.) 

Two important related peints should be 
noted: 

1. The program does not necessarily begin 
each time at tie first card type 
entered in the input sFecifications, in 
its attempt to match tbe punches in the 
new card just read against the Reccrd 
Identification Cedes. 

Tre preceding sectien headed Nature 
2!_!h§_~~~g=!yp~_~~g~~B£~_Chec!,-and-­
Figure 18, explain the starting point 
of the cemparison and the erder in 
which it is carried cut. It is 
affected by the Sequence entries in 
cols. 15-16. 

2. Once a match has been found between 
punches in tie card just read and 
Record Identification Code entries 
,cols. 23-41, including possible AND 
lines--see below), nc further card-type 
identification lines are searched. 

Therefore, unless card~type identi­
ficaticn specificaticns in cols. 23-41 
are mutually exclusive for different 
card types, an unaesired identification 
may be mad e. Figure 20 illustrates the 

problem. (The possible en tries in 
cols. 19-41, and their significance, 
are fully described in the next two 
sectiens. ) 

Explanation of Figure 20 

a. Assume that only the Eecord Identifica­
tion Codes in field 1 of Figure 20 were 
entered (cols. 23-27)--ignore cols. 30-
41. Also assume that all three card 
types in Figure 20 contain a 1 in col. 
80~ that the second card type also has 
a 1 in cel. 78; cind that the third card 
type contains a 2 in col. 78, besides 
the 1 in col. 8C. The following 
results occur: 

If the program begins its attempt to 
match the punches in the new card just 
read against the specifications in 
Record Identification Code line 01, the 
card will always match and indicator 01 
is always assigned. No attempt is made 
to check for punches in col. 78, 
because a match has been feund. 

If the program begins its attempt to 
match with the entries in line 03, any 
of the three card types is correctly 
identified. 

If the program begins its attempt to 
match with the entries in line 05, a 
card of the third type is correctly 
identified, and indicator 05 assigned 
theretc. A card of either the first 
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or second type is identified as the 
first type, and assigned i~dicatcr 01. 
This cccurs because, if the card dces 
not contain a 2 in col. 78, it is next 
tested for a 1 in col. 80. ~his ccndi­
tion is satisfied by cards of all three 
types, and a match therefore occurs as 
soon as line 01 specifications are 
compared. 

b. Assume all the entries sho~n in Figure 
20. All three card types are then 
always correctly identified, because 
cards with 1 or 2 in ccl. 78 are 
excluded from matching the specifica­
tion~ fcr cards of the first type. 

Resulting Indicator--Cols. 19-20 (Card-Type 
Indicator) 

Any of the FPG indicators except La (see 
earlier section, lndic~!S~E) may be 
assigned by the programmer to each card 
type, and entered in col.s. 19-20 in the 
first input specificatien line for that 
card type. The entries in cols. 23-41 
associate the indicator in cels. 19-2C with 
a particular card-type. 

The otject program can then be directed, 
py use of the indicator cede, to execute 
certain calculation and/or output specifi­
caticns cnly when prccessing that card 
type--or, if desired, only when processing 
a card type othe~ than that cne. 

Normally, any of the indicators 01-99 
are assigned as card-type Resulting Indica­
tors. The indicator on from the previous 
card is set off by the program befcre the 
indicator for the Dew card is set on. 
Thus, tbere is cnly cne card-type Resulting 
Indicator on at anyone time, if only indi­
cators 01-99 (or H1, H2--see below) are 
used for card-type identification. 

It is permissible to assign the same 
indicator to more than one card type. The 
same indicator, or two different indica­
tois, alsc may be assigned to two card 
types in an CR relationship (see telow). 

Indicators H1 and H2 are suitable caro­
type Resulting Indicators to represent an 
erroneous card type. The system then halts 
after the card has been completely pro­
~essed and before the next card is pro­
cessed. (It can be restarted ty depressing 
the CPU START key twice.) 

Indicators may be assigned to the 
various card types in any crder; numeric 
indicators (01-99) need not te in ascending 
sequence for successive card-type identifi­
ca tion lines. 

It is permissible nct tc assign any 
Resulting Indicator to a card type (i.e., 

to leave cols. 19-20 blank). Vlhen a card 
of this type is then processed, the program 
executes only those calculation and output 
specifications that are conditioned by the 
off status (Nxx) of card-type Resulting 
Indicators for other cards, and those not 
conditioned by any card-type Resulting 
Indicator. (If no card-type Resulting 
Indicator is assigned, care must be exer­
cised to prevent spurious output before the 
first card has been read, at 1P time.) For 
compatibility with other BPGs, an indicator 
should always be assigned. 

The use of indicators has already been 
illustrated in preceding sections, some 
dealing with other aspects of RPG (Figures 
5, 9, 12, 17, 19, and 20). Further 
examples specific tc indicators and card­
type identification follow discussion of 
cols. 23-41. 

!Q1~: Card-type Resulting Indicators other 
than 01-99, H1 and ~2 should not be 
assigned without a ccmplete understanding 
of the sections R.f..2..9~~~l..2..9ic_Flow, l11.9.1ca= 
to.f§, and lnQ~££!Q.f_li~§££.f£nY, in the 
chapter ££2grammi~_!Q.f_EgG--G§ner~! 
In!2.fl!@!.1.211· 

Record Identification Codes--Cols. 23-27, 
30-34, 37-41 (Card-~ype Identification) 

These fields provide for the identification 
of different card types on the basis of 
specific punches--or the absence of specif­
ic punches--in designated card columns. 

When the punches in a card meet the cri­
teria established in these fields for a 
card type, the indicator (if any) assigned 
(cols. 19-20) to that card type turns on 
before total-time processing, and remains 
on through detail-time prccessing of that 
card. During that time, all other card­
type Resulting Indicators are off. 

Ex~§£!i..2ns: More than one card-type 
Resulting Indicator may be on during part 
or all of the processing of a card if 

1. An indicator is assigned as a card-type 
Resulting Indicator that is not stan­
dard for that purpose (such as MR); or 

2. The same indicator is assigned as both 
a card-type Resultinq Indicator, and as 
Field Indicator and/or calculation 
Resulting Indicator; cr 

3. An indicator is assigned as a card-type 
Resulting Indicator, and the same indi­
cator is turned on by a SETON instruc­
tion in the calculation specifications. 

Similarly, although a Resulting' Indica­
tor may be assigned to every card type, all 
of them could be off for part or all of the 
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processing of a card for the above reasons. 

l 
(In item 3, above, SETOF would then apply, 
instead ef SETON.) 

See Ero.9.!am_.1.2.9ic_llo~, lIldi,~atorE' and 
!n~!£~to±_Mi§ra.!£~. 

If cols. 21~41 of a card-type identifi­
cation line are left blank, all cards 
matched against the specificatioIls in that 
line are considered to be cf that card 
type. (See li~!~I~_2f_th~_££IQ=T~£~ 
segQ§gce_fB§ck for explanation of the crder 
in which card-type identification lines are 
matched.) If an indicator is specified in 
cols. 19-20, it is set en fer the proces­
sing of· that card. Leaving cols. 19-41 all 
blank could be a practical approach if 
either all input cards are te te prccessed 
identically, or multiple input files are to 
be merged without any need to recognize 
different card types, or all card types to 
be distiIlguished from the remainder are 
defined with alphatetic Seguence cedes in 
preceding lines. (The user must then l:::e 
certain that the deck cOIltains no undesired 
cards.) Cols. 15-16 must, however, te 
coded. 

Normally, identification of a card type 
must be made dependent on the presence or 
absence cf a characte~ in a siIlgle card 
column or on a combination of punches in 
several card columns. Fcr convenience, 
space is provided on one liIle for three 
such criteria. If entries are made in two 
or three sets of cclu~ns, these two or 
three criteria are in a logical AND 
relationship; all of the stated criteria 
(specified presence or absence of certain 
punches) must be met for t}e card to be 
considered of that type. If more than 
three criteria in a logical AND 
relationship are required, additioIlal lines 
may follow the first card-type 
identification line. Each additional line 
requires the word AND in cels. 14-16. Up 
to three Record Identification Code fields 
are again available in each AND line. 
Resulting Indicator (cols. 19-2C) must be 
left blaIlk in AND lines. 

It is also possible te flace any number 
of card-type criteria into an inclusive OR 
relationship; i.e., the card type is 
considered identified if one or more of the 
criteria are satisfied. Each OR criterion 
is then specified en ~ separate card-type 
identification line, with the word OR in 
cols. 14-15. The card-type Resulting 
Indicator number need not be repeated in 
the OR lines (but it may be). If no 
Resulting Indicator is specified in an OR 
line, the progra m assumes the indicator 
from the last preceding line for which a 
Resulting Indicator was specified (or it 
assumes that no indicator is assigned, if 

none of the identification lines for that 
card type has an indicator specified). 

AND and OR relationships may both exist 
for one card type. Also, by using AND with 
negation of a criterion, together with an 
OR line, exclusive CR conditions can be 
specified. 

There is no limit (other than the number 
of columns in a card, and core storage 
capacity) to the number of card-column 
characters that may be used as criteria in 
an AND or OR relationship to identify a 
card type. 

There is a situation in which it is 
desirable to treat two or more difteren! 
card types in an OR relationship. 
Different card-type Resulting Indicators 
are then assigned in the main line and the 
OR line(s}. This application is described 
under Ii..§lg.:Iig.f2I.9_Iigl£ii2Q (cols. 63-64). 

In Model 20 card RPG, it does not 
matter, when using less than three Record 
Identification Code fields (cols. 23-27, 
30-34, 37-41) in a line, which cf the three 
fields are used. It is also permissible to 
use an AND line even though not all three 
fields are used in the main line. For 
compatibility with other RPGs, however, the 
first field should always be used, the 
second field should l:::e used if two or more 
are needed in an AND relaticnship, and an 
AND line should not be used unless more 
than the three fields in the preceding line 
are needed. 

The kinds of entries that can be made in 
each of the three Record Identification 
Code fields are identical. Therefore, only 
the first field (cols. 23-27) is described 
in detail. (Cols. 21-22, 28-29, and 35-36 
do not apply to Model 20 card RPG. They 
may be left blank or coded with zeros.) 
Illustrations of all ccmmcn types of 
entries for card-type identification fol­
low. (Earlier illustrations appear in 
Figures 5, 9, 12, 17, '9, and 20.) 

po.§i..:ti2!Ll.£ol.§..!._1J.:1El: r1he n umber of the 
card column· (right-justified) to be checked 
for the identifying code punch. A leading 
(tens-position) zerc need not be recoraed. 

~h~ra£ier_J.fQl~_2~1: The character to be 
matched against the contents of the card 
column specified in cols. 23~24. Any of 
the 256 EECDIC characters, including tlank, 
is a valid entry. (But see ~LQ, below.) 

~ = The criterion is satisfied if the spec­
ified character (as per col. 27) 
appears in the designated (cols. 23-24) 
card column. 
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N = The criterion is satisfied if the spec­
ified character does not appear in the 
designated card column. 

fL£L]_l£sl~l£l: the programmer specifies 
here whether the entire character in cel. 
27 is to be matched against the entire 
character in the card celumn, er only the 
digit cr the zone portions of both are to 
be considered. For complete flexibility in 
the. use of the Z or D specificatien in col. 
26, reference will be made tc the EBCDIC 
table (Appendix D, Figure D1). Examples 
(Figures 21 and 22) follcw the details 
below. 

C = Character. 
The entire charac~er sIecified in col. 
27 is ccmpared ~ith the entire 
character in the data-card cclumn. Any 
of the 256 EBCDIC characters may be 
used. 

Unless it is necessary to specify D 
or Z (see below), to eliminate the zone 
or digit portion of a character, C 
should be entered in cel. 26. This 
conserves core storage and program 
execution time. 

2 Zene. 
The zone portion of the character spec­
ified in col. 27 is cemIared with the 
zeneporticn of the character in the 
designated (col. 23-24) data-card 
column. 

Ccnsidering first erly the most com­
men cemparisons: 

ll-zSB~: If & (12-punch), any cne of 
the letters A through I, character 0, 
or any cne of the rereaining six charac­
ters in the EBCDIC-table cclumn 
labelled C {s specified in col. 27, it 
will match as equal in zone to any of 
these 17 characters in the data-card 
colu~n (specified in cols. 23-24). Any 
cther characters in the data-card 
column are treated as unmatched. 

l1-z~B§: If - (11-punch), any cne of 
the letters J - R, character 0, or any 
one of the remaining six characters in 
the EECtIC-table column labelled D is 
specified in cel. 27, it will match as 
equal in zone to any of these 17 
characters in thE data-card cclumn 
(specified in cols. 23-24). Any other 
characters in the data-card column are 
treated as unmatched. 

No-zone: If col. 27 is blank, contains 
any Cne of the digits 0-9, or contains 
any cne of the remaining six characters 
in tle EECDIC-table cclumn latelled P, 
it will match as equal in zone to any 

of these 17 characters (actually, 16 
characters and blank) in the data-card 
column (specified in cols. 23-24). Any 
other characters in the data-card 
cclumn are treated as unmatched. 

Expressed more broadly, and general­
izeCl to the full EBCDIC (see Appendix 
D, Figure D1): Anyone of the 256 
EBCDIC characters may be specified in 
col. 27. It will match "equal" in zone 
to any data-card character that appears 
in the Same column of the EBCDIC table, 
and be unmatched tc any other data-card 
character, with three exceptions: 

If & (12-punch) or any character 
in table column C is specified in 
col~ 27, & is considered to be part 
of EBCDIC-table column labelled C 
(only). However, if one of the 
characters in the EBCDIC-table 
column labelled 5 is specified, 
other than & (12-punch), then & in 
the data card matches only any 
character shown in that column. 

If - (11-punch) or any character 
in table cclumn D is specified in 
col. 27, ~ (11-pUIlCh) is considered 
to be part of EBCDIC-table column 
la bell ed D (on ly). However, if one 
of the characters in the EECDIC­
table column labelled 6 is speci­
£ied, other than - (11-punch), then 
- (11-punch) in the data card 
matches only any of the characters 
shown in that column. 

If column 27 is left blank, or 
any character in table-column P is 
specified, ~ is considered to be 
part of EBCDIC-table column 
labelled F (only). However, if one 
of the characters in the EECDIC-

U
able column labelled 4 is speci­

fied, other than ~, then ~ in the 
data card matches only .an y charac­
ter shown in that column. 

D Diqit. 
Tne digit portion of the character spec­
ified in col. 27 is compa~ea with the 
digit portion of the character in the 
designated (cols. 23-24) data-card 
column. Any of the 2=6 EBCDIC charac­
ters (including tlank) may be specified 
in col. 27. 

Any character in col. 27 will match 
"equal" in digit to any data-card 
character that appears in the same row 
of the EECDIC chart. 

Figure 21 gives examples of C, Z, and D 
specifications, and the results of compar­
ing various characters. 
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I 1 IContents of IResult ofl 
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I-------t---------t------------t--------+ 

I 
----of 

Z A I D Match IBoth have same zone--EBCDIC-table column C 
Z H 10 (12-0) Match IBoth in EECDIC-table column C 
Z H 1 & P 2-punch) Match IWhen a character in column C is specified, 

Z 
Z 

z 

Z 

z 

Z 
Z 
Z 
Z 

Z 

z 

'Z 

z 

Z 

Z 

Z 

Z 

Z 

Z 

z 

Z 

Z 

, 

12"0-9-8-6 
& (12-punch) 

F' 
12-0-9-8-5 

Match 
Match 

I (&) is assigned to column C 
IBoth in EBCDIC-table column C 
IWhen (&) specified, it is assigned to 
IEBCDIC-table column C 

& (12-punch) $ (11-8-3) Non-matchlWhen (&) specified, it is assigned to 

$ (11-8-3) 

- (ll-punch) 

J 
11-0 
11- 0 
12-11-9-8-2 

P 

& (12- punch) Match 

M Match 

R Match 
P Match 

12-11-9-8-7 Match 
- (11-punch) Match 

(11-punch) Match 

IEBCDIC-table column C - not 5 
IWhen any character, except (&), in EBCDIC­
Itable column 5 is specified, (&) remains in 
Icolumn 5 
IWhen(-) is specified, it is assigned to 
IEBCDIC-table column D 
IBoth in EBCDIC-table colUmn D 
IBoth in EECDIC-table column D 
IBoth in EBCDIC-table colUmn D 
IWhen a character in column D is specified, 
I{-) "is assigned to column D 
IWhen a character in column D is specified, 
I (-) is assigned to column D 

- (ll-punch) % (0-8-4) Non-matchlWhen (-) specified, it is assigned to 

% (0-8-4) - (11-punch) Match 
IEBCDIC-table column r - not 6 
IWhen any character, except (-), in EBCDIC­
Itable column 6 is specified, (-) remains in 
Icolumn 6 

& (12-punch) - (11-punch) Non-match,Zone punches in different EBCDIC-table 

5 (n-o) 

2 

8 

- (11-punch) Match 

Match 

o Match 

Match 

Jcolumns 
IWhen a character in column D is specified, 
'(-) is assigned to column D 
ISame zone (no-zone), because in same 
IEBCDlc-table column 
fWhen ~ specified, it is assigned to EECDIC­
Itable column F (no-zene) 
fWhen a character in column F is specified, 
I~ is assigned to column F 

) 12-8-' Non-matchl~hen ~ specified, it is assigned to EBCDIC-
1 Itable column F - not 4 

112- 8-1 , I t Match IWhen any character, except ~, in EECDIC-
1 Itable column 4 is sFecified, ~ remains in , 

I , , 
I 
I 
I 

S 

o 

I Icolumn 4 
I S Non-matchlWhen ~ specified, it is assigned to column 
I IF, and does not match zone in column E 
1 t Non-matchlZone in column E does not match zone in 
I IEBCDIC-table column 4 
I T Non-matchfZone of column F (no-zone) does not match 
I fzone of column E 

L ______ ...1 ______ ~ __________ i ________ _i_ 

Figure 21 (part I of r:O. Results of Comparing Various Data-Card and Record­
Identification-Cede Characters, with Specification of C, Z, or D 
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r-------�-----------~------------I--------~------------------------------------------, 

1 ZIT 0 Nen-matchlZene of column E does not match zone of 
1 1 Icolumn F (no-zone) 
I Z 10-8-2 S Match tBoth are in EEcrIC-tatle column E and 
I I ttherefore have same zcne 
1 Z 1 W Z Match IEoth are in EBCDIC-table column E and 
1 1 Itherefore have same zone 
I Z 1- (1'-punch) V Non-matchIColumn-D zone does not match column-E zcne 
I Z & (12-punch) V Non-match Column-C zone does not match column-E zone 

Z 12-11-0 0) (8-4) Match Both in EECDIC-table column 7, and there-
fore same z cne 

Z a; ( 8-4) 12-11-0 Match Both in EECDIC-table column 7, and there-
fore same zene 

Z 12-11-6 12-11-1 Match Both in EBCDIC-table column 9, and there-
fore same zone 

Z 12-11-9-8-1 '1-9-8-7 Match Both in EECDIC-table column 1 , and there-
fore same zone 

Z H Y Non-match EECDIC~tatle columns C and E have different 
zones 

Z Q y Nen-match EBCDIC-tat Ie columns r and E have different 
I zones 

Z 8 I Y Non-match EBCDIC-table column F (no-zone) does not 
I match zone of column E 

Z Y I 8 Non-match EBCDIC-tatle column E does net match in 
1 zone to column F (no-zone) I 

I------f---------+-----------+---------+----------------------------------------1 
I D I A I J IMatch IBoth in same row (1) of EBCDIC table I 
1 D I A 111-0-9-1 IMatch IBoth in same row (1) of EBCDIC table I 
1 D 1 A I 1 IMatch IBoth in same row (1) of EEcrIC table 1 
1 D 18 (12-punch) 1- (11-punch) 1 Match 1 Eoth in same row (0) of EBCDIC table 1 
1 r 1 ~ I 0 IMatch IBoth in same row (0) of EECDIC table 1 
I D t C 112-11-8-1 IMatch IBothinsamerow (0) of EECrICtatle I 
1 D 1$ (11-8-3) 112-9-8-3 IMatch tBoth in same row (B) of EBCDIC tatle I 
I D 112-0-9-8-3 112-0-9-8-2 INon-matchlln different rows (B and A) of EECDIC tablel 
1 DIS I T INon-matchlln different rows (2 and 3) of EBcrIC tablet L ______ ~ ___________ ~ ____________ L_ _______ _L_ _________ ~ _____________________________ J 

Figure 21 (part II of II). Results of Comparing Various Data-Card and Record-
18entification-Cede Characters, with Specification of C, Z, or D 

Xigur~_22 illustrates various correct 
card-type definitien entries in cols. 19-
41, including SOIDe uncemmcn enes. Explana­
tions follow, lettered to correspond to the 
circled letters in the figure. Letters, 
rather than numbers, are used to stress 
that the crder in which the prcgram tests 
th£ specified codes against those in the 
input card does not necessarily correspond 
to the order in which card types are 
entered in the input specifications--see 
prec edin 9 section Na ture-2!_!h.~L£.£rd=.1'yg 
~~gg§!!~'§_£]}'§f.f. (All card-type defini tions 
should therefore be known to be mutually 
exclusive--one cannot assume that the type 
listed last will not be tested unless none 
of the other lines match. In Figure 22, we 
will assume that we know the specifications 
to be adeguate for mutual exclusien.) 

Explanation of Figure 22 

a. The card type is assigned indicator 05 
when col. 80 contains an & (12-punch), 
any of the letters A - I, or any of the 
remainin g seven ch aracters (12-0, and 
12-C-9-8-2 through 12-C-S-E-7) in the 

column labelled C in the EBCDIC table 
(see Appendix D, Figure D1). 

b. Indicator 10 is assigned to a card that 
meets all of these five conditions: 

1. Col. 1 contains a 12-punch, and no 
other punch (the specification is 
C, not Z); and 

2. Col. 80 does not contain a 
12-punch, or any of the letters A -
I, or any of the remaining seven 
characters in column C of the 
EBCDIC table; and 

3. Col. 79 contains cne of the 16 
// characters in column 5 of the 

EEcrIC table. (Note that a 
12-punch is cne of these 16 
characters. ); and 

4. Col. 75 does not contain any of the 
characters in row 4 of the EBCDIC 
table (e.g.: 4, U, M, D, 12-11-0-4 
etc., to 12-9-4); and 
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IBM INTERNATIONAL BUSINESS MACHINES COilPORATION 

REPORT PROGRAM GENERATOR INPUT SPECIFICATIONS 
IBM System/360 

DOIO ___ _ 

Program __________ _ 

Programmer _________ _ 

Record Identification Codes 

Un. Filename .1 
&. § 1 Position ~ • POlltion POlition 

~ 1 : ,r e ~ ~ ~~d 
J .I ~] ~ 56 l'Uo 

3 • ,5 6 7 • 9 10" 12 13 10 15" 18 19 20 21 22 23 20 25 26 27 28 29 30 31 32 33 30 35 36 37 38 

o 1 I ~OI'!];TLQ~!A L~L4 !"I~ I !slG lz& I ! I 
o 2 I I Iii I ! ' I 
03 I ! 1"11 lid I; i1 c& I !8IGl~12113 7!9 
o 4 I I I fA ~ir":l !! i7!5INt~tfI : imis tzlT I 

o 5 I I I i I I ~ I iii i ! ! 

o 6 I iii Iii ~5Nd~a I I il [)~ ! : I i I 

o 7 I I I I ! : loiR! \! I 11 ic:14 I :~ N~1b i ~ 

01 9 I I I, i ! I I li~ 10215 i I il Z - I! ' i ! 

I 0 Iii I i leiRl 2i&: I :5 IzI1 I i I ! i 

12 I I ! I I I lii21N 1112 11 Ie! I l71s!NC!::i I! 
13 11 lit iClR: i T '"15 1c2 I I i11Nclt .I 

I ,I I! I : I I I: i I I 1 I 

1 5 Iii 1 199 1 kJ H'l Iii c 1 ! :71s Ie ~ i I 
I I I i I I i I I iii 

Field 
Location 

~ J g From To 
Q ill 

S~ll 
4041 42 43 .... 4' .t6 47 48 "9 50 51 

I I 
I! 

zl!l , I! 
Iii 

I 1 I I 

,:= ! I I I 

! i I 
; I! 

I i I 

I I! 

,j ,! 

i-"" I I I 
!-= i ! I 

I I Ii 
I G.f~ ! I I I 

i 'I I I I 

12 

'CI. ... CD 

Field Name ~ 
] 

J 
5350 55 56 57 58 5960 

Ii! I 
Illl! 
Iii I 
Ii! I 1 

i I!! 

i ! iT 'I ! I 
f ! Iii 

I I! I ! ! 
, I 
I I I I I 

! II I I I 

IT 1 T 

Figure 22. ExamFles of Card-Type Iaentification Entries 

5. Col. 5 contains cne of the 16 
characters in column E of the 
EECDIC table (e. g.: 0-8-2, 
11-0-9-1, 5, T, EtC., to 
11-0-9-8-7). Note that no match 
cccurs if the aata cara is blank, 
cr punched zero cnly (i.e., the 
unit record Hollerith code O-zone 
for letters 5 - Z does nct aFply). 

This ExamFle also illustrates AND 
lines. Note also that a leaaing 0 may 
be omitted from card~cclumn number 
(e.g., col. 1) or recordea (e.g., col. 
OS) • 

c. Indicator 08 is assigned to a cara that 
meets either of these criteria: 

1. Col. 1 contains cne cf the 
c~aracters in ro~ B of the EBCDIC 
table (e.g.: $, 12-11-0-9-8-3, 
comma, 12-9-8-3, etc.); cr 

2. Col. 1 contains a 4 (and no ct~er 
Funch) and col. 5 contains any 
punch (i. e., is nct blank). 

This example also illustrates an 
(inclusive) OR relation, with either of 
twc cara types assigned the same 
Resulting Indicator. It also shows the 
ccmbination of an AND relationshiF (two 
criteria in the OR line) with the OR 
relationship. 

d. Indicator 25 is assigned when col. 1 of 
a card contains an ll-punch, any of the 
characters J - R, or any of the remain­
ing seven characters in column D of the 
EBCDIC table (11-0, 12-11-9-8~2, etc.). 

Inaicator 26 is assignea ~hen col. 5 
is blank, contains any of the digits 
0-9, or contains any of the remaining 
six characters in column F of the 

EBCDIC table (12-11-0-9-8-2, etc.) 

The value of this type of OR 
relationship--~here two card types are 
assigned different indicators, yet 
placed in an OB reiationship--will 
become clear when Field-Recora Relation 
(cols. 63-64 in the input specifica­
tions) is aiscussea later. 
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e. Indicator 12 is assigned ~hen either 
one of t~o sets of criteria is met: 

1. Col. 1 con tains a 1 (and no other 
Funch) and cel. 75 dees not contain 
a 2 alone (other characters that 
incorporate a 2-punch are per­
mitted, since the specification in 
col. 33 is C for an exact character 
match); or 

2. Col. 75 contains a 2 (and no ether 
punch) and cel. 1 does net contain 
a 1 alone. 

This illustrates an exclusive OF 
relatienship: the criteria for indica­
tor 12 are satisfied if either of t~o 
conditiens applies (1 in-ccl:-1 ~~ 2 in 
col. 75), but not if 1Sth apply. 

f. This assumes that the card is ~rong if 
both of the conditions ccc~r that ~ere 
handled in entry (e) as mutually 
exclusive. 

If the card contains botr. a 1 
(alone) in col. 1 and a 2 (alone) in 
col. 75, indicator H1 is assigned. 
Unless the H 1 (or H2) indicator is 
reset by a programmer's specification 
before then, the system halts after the 
card has been completely processed. 

The H1 indicator may be used like 
any ether indicator. It might logical­
ly be utilized to condition calculation 
and output specifications not to be 
executed when H1 is en (by specifying 
NH1 in the cenditioning indicator 
fields) • 

Threugheut, in Figure 22, notice that-­
while numbered Sequence entries (in cols. 
15-16) must be in ascending-number order, 
and must start with 01--Resulting Indica­
tors can be assigned in any erder. 

Previous sections statEd that, when an 
input card of an undefined type is rEad, 
either an error step or a perpetual program 
loop (see Warn!ng§, item 2(a), above) 
results. To avoid a perpetual program loop 
or an errer stop which requires card handl­
ing for restart, and to facilitate bypas­
sing of calculation and output specifica­
tions for invalid cards, the user should 
make provis~on for invalid cards in the 
card-typ~ definition specifications (cols. 
19-41) for each file. Eig~re 23 illus-
tra t es three a pproaches. For simplici ty, 
enly t~o legitimate card types are used in 
each examFle; and the assumpticn is made 
that one type contains a 1 (only) in eel. 
5, and tr.e other a 2 (only). 

Record Identification Codes 
1 2 3 

Lin. Filename B 
] Position t Position Position 
co 

!:~ ~~ ~ 1; 
0 2 

i 1 ~s~ (; ~ 1 5 Zuu 
3 A, 7891011121314 U 16 1920 21222374 25 26 2728 2930 31 3233 3435363738 AO 

o I. S:AL e 5 ~J HI 5N r1 SN k:2 + 
o 2 t ..l 
o 3

1 
I 21 NO 45 5 K:l ( 1 ) 

0, • I Y 
o 5 I 22 10 48 5 C2 1 
o 6 I .... 
0' 7 I ~OMM ISSN Y.Y 99 SN cl 5N C2 I 
o 8 I ..l 
o 9 I 811 15 5 (1 (2 ) 
1 0 I Y 
1,1 I ~51 24 5 C2 1 .. 
I' 2 I .... 
13 ICOST5ALS rt.~ 01 5 C1 T 
1 • I ...l 
1 5' I xa ~2. 5 C2. (3) 
H. I Y 
17 I yy 1 .. I 
'-. 

Figure 23. Examples of Protection Aqainst 
Undefined Card Type 

Explanation of Figure 23 

2 

2 

~~~~£1§_1 assigns an H indicator (H1) to an 
illegal card (neither character 1 nor 2 in 
col. 5). A stop then occurs after the 
illegal card has been processed, unless the 
H indicator was reset (by a programmer's 
specification) before detail-time output. 
(The halt is non-abortive: the system can 
be restarted by pressing the CPU START key. 
twice.) The H indicator can also be used 
to bypass specifications that should not be 
executed for invalid card types. 

For illustrative purposes, even the 
legitimate card types were specifiEd as 
optional (0 in col. 18), which negates the 
card-type sequence check. However, if they 
were not designated as optional--and the 
entry for invalid card types has a numeric 
Sequence specification (cols. 15-16), as 
shown--a step for card-type sequen~§ error 
could occur on an invalid card, even thouqh 
we chose to write the specifications for 
invalid cards on the first line. (Whether 
the card-type sequence-error stop or the 
invalid-card-type halt (specification line 
01) would occur on an invalid card is 
dependent on the particular specification 
line which the program tests first against 
a card just read--see Nature of the Card-
1Y£~~gggn~§ Chec~. In example 1, either 
specification line 01 or line 03 could be 
th"e/first one compared against a data 
cird.) A card~type sequence error stop 
--in contrast to the H1 halt--is more com-

Input Specifications (Mandatory) 75 



plex to restart, does not provide a unique 
indicator to condition ex€cuticn of specl­
fications for invalid cara types, and does 
not offer a single method to stacker-select 
such a card (with or without stopping). 

Exa~£1~1 shows an effective method of 
achieving the same flexible result as in 
Example 1, yet requiring a specific (ncn­
opticnal) card-type sequence fcr the valid 
card types. Card-type ~pecifications with 
alphabetic Sequence entries (ccls. 15-16) 
are always tested· before those with numeric 
Sequence specifications (see Eat~~~g1_th~ 
£~rd=T~E§_SegQ~nf~_£1~~!). Thus, in this 
example, the validity of the card type is 
always checked first--the user is assured 
of indicator 99 for an invalid card type, 
and can stacker-select invalid cards by a 
simple entry in specificaticn line 07. 

Indicator 99 does not cause a systerr 
stcp; but ctherwise it may be Dsed like the 
H1 indicator in Example 1 to condition the 
execution of specifications. If a halt 
after an invalid card is desired, H1 CI H2 
can, of course, be assigned in place of a 
numeric' i~dicator like 99. 

.I!.~!!!.El§_} takes ad'vantage cf t.te fact that 
card-type identification specifications 
with alphabetic Sequence designaticn (cols. 
15-16) are always tested in the crder in 
which they are entered (seE .N~!Q.f~_g1_.!he 
Card=T1.E§_~~gl!~n£§_Check). The exam,rle, 
however, assumes that no card-ty,re sequence 
check is required. 

Specification line 17 will be tested 
against a data card only when neither the 
specifications in line 13 nor those in line 
15 matched the aata card. Since nc Record 
Identificaticn Ccdes appear in ccls. 23-41 
of line 17, it will always match against a 
data card when tested. ~hus, whenever 
neither line 13 nor line 15 matches the 
data cara, line 17 will be tested and it 
will match--therefore, all invalid cards 
will be associated with line 17. 

No Resulting Indicator (cols. 19-20 
blank) was assigned to invalid card types, 
merely tc illustrate another possible 
approach (any indicator, including H1 or 
H2, could have been Rssigned). If specifi­
cations th~t are to be executed for valid 
card types (or before the first card) are 
all conditioned by indicatcrs which are off 
for invalid card types, th€n the absence of 
an indicator during processing cf invalid 
ty,res suppresses executicn of such 
specif ications. 

Example 3 illustrates a convenient tech­
nique fo~ identifying invalid card types 
when specifications for invalid types ~ould 
be complex. For example: If there are 
several valid card type~, each with 

numerous AND and/or OR relations, it could 
become involved to specify the Record Iden­
tification Codes for an invalid type. Such 
specifications would require the negation 
of all possible valid card-identification 
punch combinations. The limitation of the 
approach in Example 3 is its requirement 
that the valid cards cannot be checked for 
card type sequence. 

Note that, with this method, the entry 
for the invalid type must always be last 
for that file--i£ it is first, every card 
will be treated as invalid, since there are 
no specifications in cols. 23-41 to exclude 
valid cards from matching the line. 

The stacker-select entry in col. 42 of 
all three examples is explained below 
(under ~!~~~§£_~~!§£il. 

Records in an OR relationship 

Records in an OR relationship must be in 
the same file. The three types of OR rela­
tionships are described below. 

1. Identical Fields and Similar 
Processing: 

The input fields of several card types 
are in the same columns, have the same 
format, and identical field names 
apply. No distinction between the card 
types is required in the field 
description entries--each field is 
described only once--and the several 
card types are treated throughout as 
tnough they were identical, with one 
possible exception available: they 
can--if desired--be selected to 
different stackers by entries in 
col. 42 of the input specifications (if 
no output operation is performed on 
them). Because the fields for two or 
more card types are described only 
cnce, core storage space is saved. 

The Resulting Indicator in cols. 
19-20 of the main card-type identifica­
tion line applies also to the OR 
line(s) where no Resulting Indicator is 
entered; alternatively, the same 
Resulting Indicator may be tepeated in 
the CR line(s). 

This type of OR relationship was 
already illustrated in Figure 22: 
lines 06 and 07, and lines 12 and 13. 
(A different stacker could have been 
specified in col. 42 for the two card 
types in an OR relationship.) 

2. Identical Fields but Different 
Processing: 

Two or more card-types differ only in 
their Record Identification Codes 
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(cols. 23-4'); but their input fields 
are in the same columns, have the same 
format, and identical field names 
apply. No distinction between the card 
types is required in the field descrip­
tion entries--each field is described 
only once--but the card types are to be 
processed differently in the calcula­
tion and/or output-format specifica­
tions. (They can, of course, also be 
directed to different stackers.) 
Because the fields for two or more card 
types are described only once, core 
storage space is saved. 

Different Resulting Indicators in 
cols. 19-20 are assigned to the card­
type specification lines in an OR rela­
tionship, to permit distinction between 
the card types in the calculation and/ 
or output-format specifications. 

Figure 17B, lines 12 and 13; Fiqure 
'7C, lines 13 and 14; and Figure 22, 
lines 09 and 10 represent this kind of 
OR relationship if cols. 63-64 of the 
field description lines (not shown) are 
blank. 

Some Identical and Some Different 
Fields for Different Card Types: 

See Field-Record Relation, below. 

OR Relationships are further illustrated in 
Figure 26, below. 

If no stacker-select entry is made in input 
or output specifications, the cards of that 
type enter the normal stacker for the par­
ticular card read and/or punch device. If 
the device contains more than a single 
stacker, cards can be program-directed to a 
non-normal stacker, by an entry in the 
input or output specifications. f.ig'y~~ 
itemizes the normal and additional stackers 
for card input/output units with multiple 
stackers, and the pertinent stacker-select 
codes. For single-stacker I/O devices, 
stacker select should be left blank (how­
ever, any entry is simply ignored by the 
program) • 

NO~: In the case of the IBM 2520 Card 
Punch or Read-Punch, cards with punch 
errors are automatically directed to stack­
er 2--the nen-normal stacker--by the 
system. 

· · · · · 

INPUT/OUTPUT 
UNIT 

IBM 2520 
CARD PUNCH 

or 
READ-PUNCH 

IBM 2560 
MULTI-
FUNCTION 
CARD 
MACHINE 

STACKER SELECl 
CODE 

blank or 1 

2 

blank 
(from hopper 1) 

blank, 
(from hopper 2) 

1 

2 

3 

4 

5 

STACKER NO. 

1 (Normal) 

2 

Model Al Model A2 

1 1 
{Normal Selection} (Normal Selection) 

5 4 
(Normal Selection) (Normal Selection) 

1 1 

2 2 

3 3 

4 4 

5 4 

-Figure 24. Summary of Stacker-Select Spec­
ifications for Multi-Stacker 
Card I/O Devices 

Rules for Stacker Selection 

output-file cards can only be stacker­
selected in the output-format 
specifications. 

lnput=iil~ cards can only be 
stacker-selected in the input 
specifications. This is accomplished by 
entering the number of the desired stacker 
in col. 42 of the card-type identification 
line for the pertinent card. If a card 
type is to enter the normal stacker for the 
I/O device that contains the file, column 
42 may either be left tlank or coded with 
the number of the normal stacker (which is 
always 1, except for the secondary hopper 
of the MFCM). 
The preceding Fiqure 23 illustrated, in all 
three of its examples, how to select a par­
ticular card type--in this case, invalid 
cards--to stacker 2, while letting all 
other card types enter the normal stacker. 

Stacker selection of input-file cards is 
possible, based on file matching and/or 
calculation results. In this case, how­
ever, the file must be defined as combined 
and the file name entered in the Output­
Format specifications. (See also Rules for 
Stacker Selection under output-Format 
Specifications. ) 

Not~: It is also possible to perform 
stacker selection on input-file cards, 
based on file matching and/or calculation 
results, by means of the EXIT operation 
code and BAL subroutines (see Programming 
Ti.E.§, Appendix E) • 
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fQ1!!hil!~Q-fil~ card~ may be selected in the 
:i..'nputspecifications--when selection can be 
based on card type alone--or in the output­
format specificaticns. It is permissible 
to select some card types ~ithin the file 
in the input specifications, and others in 
the output-format specifications. The cri­
teria to be applied are: 

1. A card type must not nave stacker­
select instructions in both the input 
and output-format specifications. 

2. If any outpu t opera ticn (punching andl 
or card-printing) is to be performed on 
cards of a type, any stacker selection 
to be specified for this type must be 
in the output specifications. (If 
stacker selection is specified in the 
input specifications, but output opera­
tions are also specified, the output is 
to the nex1-card and this next card is 
never read.) 

3. If stacker selection is to be based on 
tne results of calculation specifica­
tions, or on the result of matching 
between files (MR indicator), it must 
be designated in tne output 
specifications. 

4. Wnile not necessary, it is recommended 
that a stacker-selection specification 
--even if it is the number of the 
normal stacker--be made in the input 
specifications fer any combined-file 
card type on which an output operation 
is not to be performed--i.e., the card 
type will not be puncbed or 
card-printed (interpreted), nor ~ill it 
be stacker-selected on the basis of 
calculation-specificaticns or 
Matching-Fields results. This 
expedites throughput. 

The points itemized above are logically 
supported thus: For a combined file~ the 
program makes provision to read each card, 
and then halts it at the pre-punch station, 
to await output instructions after comple­
tion of calculations. Ho~ever, if a stack­
er number (even if that of the normal 
stacker) is given in the input specifica­
tions, the program uses this fact to eject 
the card immediately after reading and to 
read the next card. Processing (calcula­
tions) for one card is then overlapped with 
reading of the next card. 

Note: When stacker 5 is designated, but 
tll.e 1/0 device referred to is the 2560 MFCM 
Model A2, the card is- directed to stacker 
4. 

AND Lines 

When the number of Reccrd Identification 
Cbdes requires AND lines, any Stacker­
Select entry must be in the main (first) 
line--never in an AND line. 

OR Lines 

Stacker-selection is independent for the 
main line and each OR line, just as for 
different card-type identification lines. 

To amplify: 

1. If no Stacker-Select entry is made in 
the CR line, the card type enters the 
normal stacker, regardless of the 
stacker for the card type defined in 
the main line above the OR line. 

2. The card type in the OR line may have a 
stacker-select specification different 
from that in the main line; or the 
stacker-select column in the main line 
could be blank, but the OR line could 
have a stacker specification; or both 
could be blank. 

3. The rules for combined-file card types 
apply as though OR lines defined total­
ly separate card types. 

However, if the main line and the OR 
line are not assigned separate card­
type Resulting Indicators, nor is any 
distinguishing indicator assigned else­
where--and one specification line (say, 
the main line) is designated as an 
input type only (by a stacker-select 
entry in the input specifications) and 
the other line (say, the OR line) is 
designated as a combined type that is 
to receive output (by virtue of the 
absence of an input stacker-select 
entry)~-then output could be into the 
following, rather than the relevant, 
card. 

FIELD DESCRIPTIONS 

Field descriptions are required for each 
field of an input card that is to be used 
in the application (i. e., as data field for 
calculations, as Control-LeVel field, as 
Matching Field, t~ set Field Indicators, or 
to provide data for output). No field 
description is entered in the input speci­
fications for a card field that serves 
solely to receive output data, nor for an 
input card-type field that is ignored in 
the application. (Entries for fields not 
needed for data input ~aste core storage 
space and process time.) 

A separate line is used for each field 
description. Field descriptions for each 
card type begin on the line immediately 
below the line describing the card type. 
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If there are several lines describing one 
card type (AND lines) or related card types 
(OB lines), field descriptions begin imme­
diately below the last of such card-type 
identification lines. The file and card­
type identification area (cols. 7-42) must 
be left blank in field description lines. 

Input fields are tested for setting of 
Field Indicators, and transferred to the 
internal process area, in the seguence in 
which they are entered. This need concern 
the user only when unconventional assign­
ment of indicators, or multiple assignment 
of the same indicators, is involved. 

If the application does not utilize any 
data from fields of a card type, no field 
description is reguired. This could be the 
case, for instance, when the only operation 
performed for a card type is stacker selec­
tion based on card type. 

Rg.£~ed:.::£Q.:i~_!!~ 

Leave col. 43 blank for normal (unpacked) 
input data. 

Enter the letter P in col. 43 if the 
input data is (already) in packed-decimal 
format. 

If the same input field appears more 
than once in the input specificaticns, with 
the same name, that input field must always 
or never be specified as in packed format 
(P in col. 43)--i.e., it cannot be desig-
nated as packed input for one card type and 
unpacked for another, with the same field 
name. 

Packing is a data-storage technigue 
whereby !~2_gigi~2 (or one digit and sign) 
are stored in the space normally required 
by 2~~_glEhg~gri£_~h~~s~!g~--i.e., one core 
storage byte or one card column. Packing 
removes all zones of a zoned decimal field, 
except in the low-order (rightmost) posi­
tion, where inversion of the zone and digit 
occurs~ At the same time, blanks from the 
source field are converted to zeros. For 
example, the input field (zoned decimal) 
bb123 is represented in storage as 
4040F1F2F3. After packing it looks like 
this: 00123F. The RPG converts numeric 
input data to packed format, if the data is 
to be used in numeric compare, arithmetic, 
editing, or Zero Suppress operations (see 
Q~cimsl_R2~~!i2~§~_~gl~_j1, below). The P 
entered in col. 43 prevents RPG from pack­
ing numeric data again if it is already in 
packed format at time of input. 

Numeric input data may, for example, be 
in packed format in order to get more 
information into one card. (This could 
reduce the number of cards to be processed 
by up to 50~.) The data might have been 
punched into the cards as output in packed 
format in a previous operation. Punching 

cutput data in packed format can save 
punching time on a serial punch (e.g., MFCM 
or 1442) if it thereby reduces the number 
of the last column to .be punched. 
Incidentally--where data is required to be 
in packed format because arithmetic or 
editing operations are to be performed upon 
it--input in packed format saves the pro­
cessing time for packing, and core storage 
for the packing routine. 

When inFut data is alreadl in packed 
format, the RPG program assumes that the 
low-crder position of the field contains a 
punch combination whose bit equivalent for 
the lower half-byte represents a valid 
sign. This implies that the punch combina­
tion in the low-order position of the field 
must be represented in row A, B, C, D, E, 
or F of the EBCDIC table (Appendix D, 
Figure D1)--B and D are treated as minus, 
the cthers as plus. Hence, no blanks 
(X'40') are allowed in the low-order 
(rightmost) byte of a field specified as 

packed. Since 0 is an invalid sign, any 
arithmetic operation attempted with this 
field will result in a non-standard machine 
halt (sp ecificat ion error). If the field 
is to be used in numeric compare, arith­
metic, or editing (including Zero suppress) 
cperations, the punch combinations for the 
low-order column are further confined to 
EBCDIC-table columns 0-9; the punch combi­
nations for all columns, except the low­
crder column, are then confined to EECDIC­
table columns 0-9 and rows 0-9 (i.e., they 
must consist of two valid digits). Appen­
dix t discusses data formats. 

An input field specified as Packed (P in 
col. 43) is always considered by the iro­
gram to be numeric; a specification must 
therefore be entered for such a field in 
Decimal positions (col. 52)--see below. 

Maximum field length for a packed input 
field is 8 columns (which corresponds to 15 
digits, and sign) • 

In input specifications, Field Location 
(col. 46-47 and 50-51) must reflect the 
actual columns that contain the field in 
the inFut data card--not the numter of 
digits these columns represent. Decimal 
Positions (col. 52) must reflect the number 
of digits--not the number of columns--to 
the right of the decimal point. 

In calculation specifications, the field 
size must be considered exactly large 
encugh to accommodate the same number of 
digits (and sign) in unpacked format. If n 
refresents the number of card columns of 
the packed input field, the length of the 
field in calculation specifications becomes 
2n-1. This also applies to output-format 
specifications for packed input fields, 
unless "Packed Field" is specified in the 
cutput-format specifications, too. 
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Input fields designated as packed (P in 
col. 43) cannot £e used with Contrcl-Level 
(cols. 59-6Q) or Matching-Fields (cols. 
61-62) entries. The equivalent effect can, 
however, be achieved by a second field­
description entry for the same input field, 
with a different field name, leaving col. 
43 blank and treating the field this time 
as alphameric (no entry in col. 52). If 
~atching Fields (cols. 61-6~ are used with 
this second entry, the user must realize 
that the sequencing operations are then 
based on the field contents as one EBCDIC 
character per column--not two digits per 
column. Appendix D explains the relative 
sequence position of each of the 256 EBCDIC 
characters. Note that, if the second 
definition of the same field (with a dif­
ferent field name) is used solely for 
Control-Level or Ma tching-Fields purposes, 
a diagnostic warning message ("unreferenced 
field names") is printed during generation 
of the object program; but generation Fro­
ceeds properly. 

!Q!~: While, as discussed above, facked 
format is available as a compaction techni­
que for numeric input (and/or output) data, 
column-binary (card-image) input (cr out­
put) cannot be used with this RPG. 

li~ld_1g£A!ign==~gl§~_~~=~1_]n~_~]~j 
(Cols. 44-45 and 48-49 are not used in 
~odel 20 card RPG--they may be left blank 
or coded with zeros.) 

These columns define the location cf each 
input field in the card. 

The maximum length of an input field is: 

a. For a standard (unpacked) numeric 
field: 15 columns. 

Fields to be used in numeric compare 
or arithmetic operations, and/cr tc be 
edited or zero-suppressed in output 
specifications, must be defined as 
numeric--by an entry in Decimal Posi­
tions (col. 52). 

b. For a packed field: 8 columns. (See 
RA£Js~g, ab 0 ve .) 

c. For an alp hameric field: No limit, 
other than data input-card capacity (80 
columns) • 

Input fields may be listed in any order, 
except when Control Levels are specified 
(see cols. 59-60, below) or Field-Record 
Relation is involved (see cols. 62-64). 

It is permissible for input-field card 
columns to overlap, if the fields are given 
different names. 

From--Cols. 46-47 

The number of the leftmost (high-order) 
card column of the input field. The entry 

must be right-justified; a leading zero may 
be omitted. 

'lo"";-Cols. 50-51 

'lhe number of the rightmost (low-order) 
card column of the input field. The entry 
must be right-justified; a leading zero may 
be omitted. 

Note: A single-column field is defined £y 
the-same column number in cols. 46-47 and 
50-51. 

For alFhameric fields, leave col. 52 blank. 

An entry (0-9) in this column defines 
the associated field (as named in cols. 
53-58) as a numeric field. An input field 
must be defined as numeric in the input 
specifications if anyone or more of the 
following statements apply: 

1. 'lhe input field is in packed format (P 
in col. 43)--see R]£~~~, above. 

2. The field will be used as a factor or 
result field in numeric compare or 
arithmetic operations in the calcula-
tion specifications. Arithmetic opera-

o 

tions comprise: addition, subtraction, 
multiplication, and division--i.e., the 0 
cperation codes ADD, Z-AtD, SUE, Z-SUE, 
MULT, DIV, MVR. (An input field cannot 
be defined as numeric--i.e., have Deci-
mal positions specified--in calculation 
specifications unless it was defined as 
numeric in the input specifications.) 

3. The field will serve as search argument 
in a look- up (LORU f) operation for an 
argument table defined as numeric. 

4. Edit or zero-suppress operations are 
specified for the field in the output­
format specifications. 

5. output is specified to be in packed 
format (see g~!But=l~~~A! 
.i.E~£.i:!iCA!ig].2) • 

For a fiel d t hat is to be tr eated as 
numeric, enter in col. 52 a digit from 0-9 
to represent the number of decimal places 
in the input data field. For standard 
(unpacked) numeric input fields, the 
Decimal positions entry is synonymous with 
the number of card columns to be considered 
to lie to the right-af-the decimal point. 
For packed input fields, it applies to the 
number ofgig!!_EQ§!!!Q~§ to the right of 
the hypothetical decimal point (e.g., a 3 
in ccl. 52 for a packed input field 
specifies J digits to the right of the 
decimal point, contained in the ~ 
right-hand columns). 
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The maximum number of decimal pcsitions 
that can be specified for a field is 9; but 
the number of decimal positions specified 
must not be greater than: 
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,. the length of the field--for standard 
(unpackec) numeric illput fields; cr 

2. the digit capacity of the field--fer 
packed input fields. (Digit capacity 
2n-1, where n = the length of the 
FackEd input field.) 

If the entire field reFreseIlts an 
integer, without any decimal places, enter 
o in col. 52. 

An entry (0-9) in col. :2, besides 
designating that field as Ilumeric, also 
serves three related purFoses for the field 
specified in that line: 

,. It as signs t}1e loca t iCIl of the decimal 
point, so that the otject Frcgram can 
Ferfcrm autcmatic decimal-point align­
ment during numeric ccmpare and arith­
metic operations. 

Note: If a field must te defined as 
numeric, but will not te used in com­
pare er arithmetic operaticns, any of 
the digits 0-9 (within field-size 
limi t) may be spec if ie d--i t need not 
conform to the number ef decimals in 
the field. 

2. It directs the ocject program to Fack 
the field (see Appendix D)--unless 
input was already in packed format (P 
in Cel. 43). Packing strips off all 
zones, except in the lew-order (right­
most) posi tien of the field, where 
packing causes inversicn of the zone 
and digit. At the same time, blanks 
are ccnverted to zeres. 

In numeric cempare, arithmetic, and 
editing operations, the program treats 
an input field with a 12-overpunch or 
the acsence of a zone over punch in the 
low-erder celumn as pcsitive .(+); and 
an input field with an 11-cverpunch in 
the lew-crder celumn is treated as 
negative (-). 

Where zones are stripped (i.e., all 
cut the low-order cclumn) all Funch 
combinations that apFear in cne row of 
the EBCDIC table (see Appendix D, 
Figure D1) take on the value that 
appears under the column heading F for 
that row (e.g.: 12-9-4, 12-11-9-4, D, 
M, U, 4, etc., all bEccme 4; ~, 8, -
12-11-8-1, etc., all become 0). 

Fcr the low-order position, zones 
are handled by the program as follows: 

a. If the column contained any of the 
punch cembinations in EBCDIC-table 
column E or F, the E- or F-zone 
remains and the field is treated as 
positive (or zere, if entire field 
is zero). 

b. If the column contained any of the 
punch combinations in EBCDIC-table 
column D, or an BEcrIC 60, D-zone 
is assigned and the field is 
treated as negative (or zero, if 
entire field is zero). 

c. All other punch combinations are 
assigned C-zone and the field is 
treated as positive (or zero, if 
entire field is zero and/or blank). 

Once the field cecemes a result 
field fer an arithmetic operation, it 
is signed C-zone (not F-zone) for plus 
or all zeros, or D-zone for minus. 

If the input field is to be used in 
numeric compare, arithmetic, or editing 
operations, the punch combinations in 
all card columns of the field must be 
represented in rows 0-9 of the EBCDIC 
table, to yield valid digits when 
packed. 

3. It causes zones in any position of that 
field (including the low-order posi­
tion) to be ignored from data compari­
sons effected by centrol-Level (cols. 
59-60) and Matching-Fields (cols. 61--
62) specifications. 

Whenever Control Level or Matching 
Fields is specified for a field, the 
data from the field is stored separate­
ly in an additional core location for 
each of these twe functions, besides 
its storage as a regular input data 
field. The data is stored for the 
Centrol-Level and/or Matching-Fields 
operations in standard (unpacked) for­
mat; however, if there is a specifica­
tion in col. 52, all positions are 
stored as no-zene (hexadecimal F zone-­
see EBCDIC table)--specifically: each 
cede in an EBCDIC-table column lacelled 
O-E is eonverted to the code in the 
same row under column heading F. 

If it is desired to treat the field 
as numeric for caleulations and/or 
editing--but to retain zones for 
Control-LeVel and/or Matching Fields 
operations (e.g., to distinguish posi­
tive from negative control groups)-­
the field may te specified twice, with 
different field names in the two speci­
fication lines. The entries in one 
line then include a Decimal Positions 
specification (cel. 52); the field name 
in this line is used with numeric com­
pare, arithmetic, and editing opera­
tions. The other line is blank in Dec­
imal positions (col. 52), but includes 
the Control-LeVel ~ols. 59-60) and/or 
Matching-Fields (cols. 61-62) specifi­
cations. This thechnigue, of course, 
consumes additional core storage space. 
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Note also that, if the one field name is 
used solely with Centrel-Level or Matching­
fields s~ecificaticns, and net referred to 
for calculation er output data, a diagnost­
ic warning message ("unreferenced field 
names") is printed during ~regram genera­
tion. This does net prevent proper pregram 
generatien. 

B2te: Once a gi ve n (entrol Level 
(L1-L9) or a giv~n Matching-F~elds 
level (M1-M3) is specified in an input 
field-description line that contains a 
Decimal positions entry (cel. 52), 
Contrel-Level or Matching-Fields 
entries ef_1t~_§am§_1§1§1 (L1-L9, 
M1-M3) in_Ell_£~£g_iX]§~ are treated as 
numeric for Centrol-Level er Matching­
Fields operations, respectively. 1his 
applies even if the field name is dif­
ferent in the several specificatien 
lines for that Centrel Level or 
Matching-Fields level. (A warning mes­
sage is printed during program genera­
tion in the case of control fields for 
one level being definEd as tcth al~ha­
meric and numeric.) 

If the field names are different, 
they may differ in forrrat--alphamer{c 
versus numerlC; if numeric, in~esition 
of decimal point--but the number of 
columns in the field must te the same. 
They are then treated as numeric fer 
Control-Level or Matching-Fields o~era­
tions, respectively (if ene card type 
was specified as numeric for that Ix or 
Mx level); but for other o~eraticnE, 
each field is treated in acccrdance 
with its own format specifications. 

No1~: The program does not perferm auto­
matic decimal alignment en numeric fields 
in Contrcl Level or Matching Fields 
operatiens. 

If there is nc need tc define the in~ut 
field as numeric (i.e., it will not be used 
in numeric cempare, arithmetic, edit, or 
zero-su~~ress operatiens)--even though the 
data is numeric--the programmer has the 
optien cf defining the field as alphameric 
(col. 52 left blank) or defining it as nu­
meric (0-9 in col. 52), dEpending en the 
relative significance, to his prcgram, of 
the factors itemized immediately below. 

Defining an input field as numeric 
causes the proqram to pack it for input, 
and to unpack it for output (unless Paeked 
Field is specified for output) • 

1. Packing and unpacking eensume cbjeet­
~regram precess time, and core storage 
spaCE. 

2. PackEd data occupies less cere stcrage 
space than unpacked data. 

3. A field that is to be packed cannot be 
longer than 15 columns tefore it is 0 
packed. 

If the same input field appears more 
than once, with the same name, in the input 
specifications it must always be the same 
size, and defined in the same fermat: 
always standard data format or always 
packed; always alphameric or always numer­
ic; if numeric (or packed), then always 
with the same number of dEcimal positions. 
This uniformity of size and format for one 
field name applies within and between dif­
ferent specifications forms (input, calcu­
laticns, output). (However, since the for­
mat of input fields is fully defined in the 
input specifications, the number of decimal 
positions, together with field length, need 
not te repeated in the calculation specifi­
cations if an input field is also used as a 
calculation Result Field.) 

Each input field delimited in Field Leca­
tion must be given a Field Name by the pro­
grammer. Once a name has been assigned to 
a field, the field is referenced in calcu­
lation and output specifications by its 
name. The name is associated by the pro­
gram with an address in core where the data 
for that field is stored; but the user need O· . 
not cencern himself with the actual core . 
storage location. 

The name must begin in celumn 53 with 
one of the 29 alphabetic characters, may 
continue with alphabetic or numeric charac­
ters, and may be one to six characters 
long. (See ~§iini1icn_2i_1er~E' for 
"alphatetic" and "numeric" characters-­
neither permits emtedded blanks.) Within 
these rules, any Field Name may be assiqned 
to any field in the input specifications, 
with the exception of 

AL!SEQ, or a name beginning with CONTP 
or TAE, or PAGE followed by one or two 
characters. 

Also, the name PAGE is reserved for a spe­
cial purpose (see f2n~§f~1i!§_BQillRg~ing). 

The same field name may be used for any 
number of fields in different card types 
(and as Result Field in calculation speci­
fica tions), provided all fields with. the 
same name 

1. are the same length; and 

2. have the same data format: standard or 
paeked, alphameric or numeric; and 

3. if numeric (or packed), have the same 
numb12r of decimal' positions specified. 
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'l'he_ same core _storaqe_location is used 
for'flerds _w ithidentical_ names. Core 
storage is thu-s conserved by assiqninq the 
same name to fields in different card 
ty~es. This has the further advantage 
that, if the same processing is to be ap­
plied to the field for different card types, 
calculation or output specifications may be 
saved. The programmer must be care~ul, 
however, that data in storage frcm cne card 
type is not superseded by that from another 
type until it is no longer needed: any 
time a card ~ith the particular field name 
is read, its data replaces that Freviously 
stored at the location for that field name. 
(The actual data substituticn occurs just 
before detail-time calculations--see Figure 
6" ]!:§_.R!gg! am_1.Q.91,£. ) 

On the other hand, by making a field 
name unigue to a card type, the data fcr 
that field is retained until a card of the 
same type is read again. This permits pro­
cessing data from a previous card with data 
from a later card. (For exception, see 
BI£n!_Af!~!, under ~!Q.9!~~_1Qgi£_llo~, and 
under Q~1E~!=19!~E!_~E~sl11fations.) 

It is also possible tc save core storage 
space, in specialized situations, by 
assigning the same name to different fields 
within the same input card. (See !:1,.§.!,Q 
Ingi££tors, "Points to Note. ") 

Note: While not recommended, tecause it 
WOUld tend tc confuse, it is permissible 
for a file name to be the same as a field 
name. 

Defining the Same Data Field as Eoth 
Alphameric and Numeric 

The program assigns a separate core storage 
location for data associated ~ith each 
field name. The same source-data field 
(input-card columns) may therefore be 
defined more than once and with different 
data formats, provided each definition of 
the field is on a separate field­
description line and is assigned a dif­
ferent field name. 

This technique can be used to advantaQe 
when a nUEeric-Ccntrcl-Level field (or -
Matching Field) may contain 11- or 12-
overpunches that are an essential part of 
the ccntrcl-group (or matching-group) iden­
tification, and this field is also involved 
in numeric compare, arithmetic and/or edit­
ing cperations. Fcr the latter three kinds 
of operations, the field must te defined as 
numeric (0-9 in col. 52). However, when a 
field is defined as numeric, all zones are 
stripped for Control-Level and Matching­
Fields ccmparisons (see Q§fi!!~L!:gEit1,£M, 
col. 52, above). The soluticn is to define 
the same input field twice, ~ith t~o dif-

ferent names: on cne line as numeric (0-9 
in col. 52), with that field name 
referenced in calculation and/or editing 
operations, and no entry in Control Level 
or Matching Fields; on the other line as 
alphameric (col. 52 left tlank), with 
Control-Level (cols. 59-60) and/or 
Matching-Fields (cols. 61-62) entries in 
this line. 

This dual definition is also useful if a 
field is to be used in arithmetic opera­
tions, but it is also desir~d to test it 
for blanks (as distinct from zeros) in the 
input specifications (see f1,~l,Q_I~Q1,£~tors) 
or for high-order-position zones in calcu­
la tion specifica tions (see 1~§1'1). 

If a field is defined solely tc serve 
for Ccntrol Level or Matching Field, or 
Field Indicators, and not used in calcula­
tion or output specifications, the warning 
message "unreferenced field names" is 
printed during generation of the object 
program. Generation, however, proceeds 
properly. Actually, the field name is not 
used at all by the prograrr if the field is 
defined sclely for Field-Indicator, 
Control-Level or Matching-Fields operation. 
It must be given, however, to prevent a 
diagnostic error stoF for missing field 
name. 

Using Input Data Fields for Constant rata 
(Head ing Cards) 

The term "constant" is applied here to 
information, or an item of data, that does 
not change as different data cards are pro­
cessed; it may be required to remain fixed 
for the entire job cn a given day, remain 
fixed for part of the data deck, or be per­
manently fixed whenever a given report is 
run. 

Examples of constant data might be 
report date, report title, identification 
for different porticns of a report, and 
report-column headinqs. 

The QutBut-format specifications provide 
for defining data that remain permanently 
constant for the report, such as report 
title or report-column headings. A ccn­
stant defined in the output specifications 
is limited to a maximum of 24 positions, 
althouqh this limit can be circumvented by 
specifying several constants for successive 
sets of pr int or punch positions. (See 
OU!.EJ!1=f.2];1!!~1_~E§fi!ifEiiQn§ chapter.) 

The 1,~~! specifications offer a con­
venient means of enterinq constants that 

1. exceed 24 columns--such as a lcng 
report title; and/or 
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2. may have to be changed each time the 
report is run--such as a datE; and/or 

3. differ for successive sEctions of a 
report--such as separate report head­
ings for executive, regular salary, and 
hourly-rated payroll reFcrts, when 
there are otherwise no differences in 
the processing of the reForts. 

The easiest way to enter such ccnstants 
is to identify the card containing the con­
stant data as a separate input-only card 
type, and assign a field name that is not 
repeated for any other field or card type 
to the columns containing the constant. 
The card type containing the ccnstant is 
placed in the data deck wherever desired: 
if it is a date card or report-heading 
card, it would normally ce placed at the 
front of the input-data deck. If there are 
separate ccnstants cards for different sec­
tions of the report (such as report-section 
headings), they can be placed at the begin­
ning of the pertinent secticns cf the 
input-data deck; when a new constants card 
is read, its data will replace the data 
from the previous ene--until that point, 
the data is preserved because no other 
input card has the same field name 
assi gned. 

When constants cards are interspersed in 
the data deck (to change constants for dif~ 
ferent sectiens of a report), they may have 
control fields and Ccntrel Levels assigned, 
to assure that they are in the correct 
group and/or to make it possible tc sort or 
merge them intc the deck mechanically. 
Simple calculatien specifications can 
ensure that a constants card is always at 
the frent cf its section. 

If the constants card is defined as a 
separate file, is should be designated the 
primary file, so that it is read first, and 
the constant informatien is available 
before the first data card. 

If multiple input (er ccmbined) files of 
data cards are processed, the ccnstant 
card(s) may appear just ahead cf any file 
or file section. If no Matching Fields are 
specified for the constants card, it will 
be read ahead of Matching-Fields cards in 
the cther files. (Fer specifics, see 
chapter titled ~at£h1g~2t_Files.) 

Consecutive Numbering (Page Numbering)-­
Heading Cards 

The cutp£1-format specifications provide a 
simple methcd for printing consecutiVE num­
bers on successive pages of output fcrms, 
cr printing or punching consecutive numbers 
in cards, beginning with 1 as the first 
number. 

If numbering is to begin with a number 
other than one (or if it is to begin again 
with 1 at points in the data deck that can- 0 
not be specified with conditioning indica- .. 
tors), provision for loading initial page 
numbers must be made in the 1n~1 specifi­
cations. It is accomplished as follows: 

1. Input Specifications 

a. Define a separate input-only card 
type--just as for a constants card 
(see section immediately above). 
(Alternatively, include PAGE data 
in a constants heading card.) 

b. Assign the field name PAGE to a 
four-column card field. 

c. Define the field as numeric without 
decima I places (0 in col. 52). 

2. PAGE (i.e., Consecutive-Number) Card 

a. Punch a value one less than the 
desired starting number into the 
pertinent fcur-column field of a 
ca rd, toge ther with the appropriat e 
card-type identification punches. 
(A positive or negative value is 
permitted, and will be incremented 
ari thmetically.) 

b. Place the card ahead of the data 
deck. 

For multiple input (or combined) 
files, or to restart numbering at 
numbers higher than 1 at several 
points of the data deck, place 
consecutive-number cards as 
explained for constants (heading) 
cards. 

PAGE cards may also be inserted 
in the data deck, even though num­
bering is to begin with 1, if num­
bering is to restart with 1 at 
various points in the report that 
cannot be conveniently identified 
by conditioning indicators in the 
output specifications (i.e., if 
this is required at points in the 
data deck that cannot be recognized 
cy the program by such occurrences 
as a control-level break or a cer­
tain card type, etc.). The con­
tents of the consecutive-number 
field should then be left blank or 
punched with zeros, so that the 
starting number is 1. 

Figure 25 shows field description 
entries discussed so far (and a few inci­
dental pointers). The example is rather 
artificial so that each entry chosen can 
illustrate at least one of the foregoing 
points. 

o 
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Figure 25. Field Descri~ticns--Part I 

Explanation of Figure 25 

Incidentals: 

Col,§.!._~=.2_J1in e_].£mberl. '1'0 ill u stra te the 
cpticnal treatment of col. 5, zeros were 
entered instead cf leaving it tlank~ The 
last line entered (025) illustrates how to 
handle an insertion: the field BPTNAM 
(cols. 11-50) in tbe first heading card had 
been forqotten. The specification is 
assigned any' line number between 020 and 
030. After tbe specificaticn cards have 
been punched, the card witb line number 025 
is Flaced behind that for line 020. This 
methcd otviates copying and shifting the 
entries for an entire page. 

Ling§_Ql~_~B2-~~] include a specification 
to select tbe Date and PAGE heading cards 
to stacker 2; other cards enter the normal 
stac ker. 

Ling_l]Q exemplifies the least numter of 
Becord Identification Codes specifications 
to make all four card types mutually exclu­
sive: "Nct Character 1" distinguishes the 

fourth card type frcm the third; a specifi­
caticn for absence of (-) and (&) in col. 
80 of the fourth card is not needed since 
the prcgram always tests first for cards of 
the first and second type, because they 
have alphabetic Sequence codes (see ]at.£re 
of_th§_~~Ig=TYf§_~§~~§n~§_~~~~!)· 

Field Descriptions 

1ing.§_Q1QL_Q2QL-£rrg_02.2 illustrate how to 
enter constants (e.g., date and report 
heading) via a card defined as a separate 
card type. Wherever a card of that type 
appears in the data deck--at the front or 
interspersed--new date and report-heading 
data from that card supersede the previous 
contents of the core storage areas for 
wDATE and RPTNAM. 

Line 020 also illustrates that alphabet­
ic cparacters, reguired in the first colUmn 
of Field Name, include three special cha­
racters (m is one of these three). 

Date contains no decimal places; tut it 
is defined as numeric (0 in col. 52 = nu-
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meric, with 0 decimal places), so that the 
printout can be edited. 

Line C25 assigns forty positions (cols. 
11-50) to the report heading (RPTNAM). 
Entering the report heading via an input 
card overcomes the limitation of twenty­
four positions maximum per constant in the 
output specifications, and allows insertion 
of new report headings at any desired point 
in the data deck. BPTNAM is definEd as 
alphameric (col. 52 left blank); therefore, 
it cannot be edited in the cut put-format 
specifications--any edit symbols to be 
printEd, such as a slash or decimal point, 
must be contained in the data in cols. 
11-50. 

Lin~§_QJ~_En~~~~ show hew te previde for 
loading cf initial "page" number, if auto­
matic numbering is to be specified (in the 
output-fermat spEcificatiens) but is net to 
start with 1 (cr is to restart with 1 at 
points in the data deck that cannot be 
identified by conditioning indicatcrs). 
Wherever a card of the type defined here 
(12-punch in col. 80) appears in the data­
card deck, the number in cels. 1-4 (er in 
whatever cclumns are specified in Field 
Location) bEcomes the (new) starting num­
ber. (The number is increffiented before it 
is printed or punched. Therefore, the 
number entered should be one less than the 
desired starting number.) Unless and until 
a PAGE card is read, conSEcutive-numbering 
(if callEd for in the output-fermat speci­
fications) begins with 1. 

The Yield Name PAGE must be used, fcur 
columns must be assigned to the field, and 
the field must be defined as numeric 
without decimal places (0 in cel. 52). 

Line 040 also shows that leading zeros 
for "P re IT''' and "To" column n urn te r s (note 
01, 04 in cols. 46-47 and 50-51) may bE 
recorded. Other specification lines 
illustrate that they nEed not be recerded. 
All field-description lines show that 
source-data columns are entered 
right-justified. 

1!n~_Q60 points out that the size of 
alphameric input fields (blank in col. 52) 
is not limited. 20 columns were assigned. 
It also illustrates that fields need not be 
defined in the order in which they appear 
in the source-data cards: cols. 21-40 are 
record ed ahe ad of cols. 2- 6. 

Lines C7C and 080 show a field (input cols. 
2-6)-assIgnea-two different names. EMPL#1 
is numeric (with zerc decimal places) so 
that it can te used innuffieric cern pare, 
arithmetic, and/or editing operations--for 
example, to suppress leading zeros in 
printout. EMPL#2 is alphameric (cel. 52 is 
blank), sc that Control Level (L1 in cels. 

59-60) will compare on the full characters 
in the field, including zene overpunches. 
If the L1 were placed next to EMPL#1, only 
the numeric parts of characters in cols. 2-
6 would be considered in the Control-Level 
comparisons. 

These field names also illustrate that 
numeric entries are allowed in Field Name, 
except in cel. 53, and that # is not a spe­
cial character (it is cne of the three sym­
bols defined as alphabetic). 

1in~_Q2Q illustrates the maximum size of a 
st~ndard (unpacked) numeric field (15 
columns), and the maximum number of decimal 
places (9) allowed. The entry in col. 52 
defines the field as numeric and implies, 
for numeric compare and arithmetic opera­
tions, that the data in cols. 41-46 is to 
the left of the decimal peint, and that in 
cols. 47-55 to the right. 

LiB~_lQQ emphasizes that the number of dec­
imal places specified must not be greater 
than the digit capacity of the field: the 
field is unpacked (ne P in cel. 43), three 
columns long (cols. 62-64); therefore, it 
cannot have more than three decimal places 
specified. 

Lin~_llQ shows the maximum size (eight 
columns) for a packed (P in col. 43) input 
field. The entry 9 in 901. 52 is valid--it 
does net exceed the digit capacity of the 
field--because an 8-column packed field 
contains 15 digit pesitions (2n-1 = 2 x 8-1 
= 15). Nine decimal plaCES implies that 
the centents of cols. 65-67 are to the left 
of the hypothetical decimal point, and 
cols. 68-72 to its right (a half-byte in 
col. 72 represents the sign). The field is 
defined by its actual card colUmns (cels •. 
65-72)--not by the number of digits it con­
tains (15). 

When Packed (P in cel. 43) is specified 
for a field name, it cannet be used for 
Control-Level or Matching-Fields 
operations. . 

1in~_1~Q shows assignment of a different 
name to the same source field (cols. 65-72) 
--CNTFPA versus MAX8PA--with the first 
entry (line 110) defined as packed and the 
second as alphameric (col. 52 blank). This 
illustrates how control (L2 in cols. 
59-60) may be maintained (by the entries in 
line 120) on the entire EEcrIC characters 
in a packed field; while the entries in 
line 110 permit use of the same packed 
input field in arithmetic and/or editing 
operatiens and for easily legible 
(un packed) printou t. 

Lin~_j~Q shows the assignment of the same 
field name to different source fields 
(cols. 2-6 versus cols. 75-79) in two dif-
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ferent card types (see line 080). When the 
name is the same, the field size and data 
format m~st be identical (cel. 52 must be 
coded identically in all input lines wnere 
the field name appear~. Note that, wben 
either data-card type is read, the data 
from the new card replaces the previous 
data stored for EMPL#2--the same ccre 
storagE area applies tc both card types. 
Only one core storage area is assigned to 
data for one field name, regardless of how 
often that field name appears in the 
specifications. 

Line 150 uses a different name in the 
second-card type for the same source field 
shown in line 120 for the first card type. 
Data in the storage loeatiens for DIFNAM 
and CNTBPA is thus conserved until anether 
card of the same type is read. 

As shown in lines 080 and 140, and 120 
and 150, it is immaterial for the Control­
Level operation whether the field Dame is 
the same er different for the same Control 
Level (cels. 59-60). 'Ihis is also true for 
Matching Fields (cels. 61-62). However, a 
Control-Level field or a Matching Field of 
a given level (bere, L2) must always be the 
same length in all card types--in this 
example, it is 8 celumns lcng in beth card 
types (line 120 and line 15C). 

li~~§_1&g_~n~jQ] have a Matching-Fields 
specific ation (M 1 in col s. 61- 62). Di f­
ferent field names are assigned to equiva­
lent source fields in the twe card types. 
This permits difference in fermat: Line 
100 specifies the field as numeric, with 3 
decimal places; line 160 defines the field 
as alphameric. 

Line 160 is presented to emphasize that, 
notwithstanding the different field names 
in the two card types, certain restrictions 
exist when Contrel Level or Matching Fields 
is spEcified: 

1. '1'hE field length must be the same. It 
is three columns in beth card types. 

2. Once a Control Level or Matching-Fields 
level has been defined as numeric in 
one specification, all Centrol-Level or 
Matching-Fields operaticns, respEctive­
ly, fcr that lEvel igncre zene punches. 

Therefore, although line 16e is blank in 
col. 52 (i. e., the field is defined as 
alphameric), the sequence check (or match­
ing of cards, if the different card types 
were in different files) is performed on 
the numeric portion of the field only-­
since BEC3MX in lin~ 100 is defined as nu­
meric (cel. 52 is ceded).' For ether USES of 
these fields (not Control-Level or 
Matching-Fields operations), tbe format 
conforms te the differing specifications in 

col. 52--DECNO data is treated as alphamer­
ic; DEC3MX as numeric, with 3 decimal 
places. 

Line 170 illustrates that the same source­
data-field in two card types (MX15AL in 
line 170 and MAX15 in line e90) may be spec­
ified with a different number of decimal 
places (8 and 9, respecti vely), provided 
the fields are assigned different names. 

Note: As discussed with columns 59-60, 
Control-LeVel fields must be recorded in 
ascending sequence of significanCE within 
card type: L1 must appear in an earlier 
specification line than L2, etc. See lines 
080 and 120, and 140 and 150. Note parti­
cularly lines 140 and 150 where the fields 
had to be specified in a sequence different 
from that in which they appear in the 
source-data cards--DIFNAM is in data-card 
columns ahead of EMPL#2, but had to be 
defined on a lower line because L2 is high­
er than L1. 

Any of the indicators 11-L9 may be entered 
in these columns. This establishes the 
field defiBed in that specification line as 
a control field (as the term is known in 
Unit Record parlance--see also Qefinition 
2i_l~~msl, and designates that L-indicator 
'as a resulting indicator. Nine distinct 
control and total levels (besides LR for 
final total) are thus available--L9 is the 
highest level, L1 the lowest. 

Whenever a card with an I,-in,gh:ator Bpec 
ifie9 in cols. 5960 j7 HisQm1be QH.a.,J...TJ., 
u..~~",L;Q,,1 UmJl~~~~Wl1Ei~;i.ki~&!­
..1~., lj Il~w .t,~~c;;t9,l.~,JH?.:;u..l...Allg,jQ"i~ n is, 
com ared with that ~tored from the last 

Normally, L:jndicators are used to: 

1. Condition certain calculations te be 
performed only at the end of a control 
group 
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2. Condition certain puncbing to be per­
formed only for ~roup totals of parti­
cular levels (summary punching} 

3. Condition certain' printing te take 
place only at the end cf control groups 
of particular levels (total printing) 

4. Conditioning certain calculatienE andl 
or output operations to occur enly on 
the first car~ of a centrol group of a 
particular level (e. g., greup 
indica tion) • 

See the Calculatien Specificatiens and 
the output-Format specifications for appli­
cation of the L-indicators as conditioning 
inoieators. 

Note: N~ automatic decimal alignment is 
performed in'centrei-Leve~ operaticns en 
numeric fields. 

split Centrol Fields 

Control fields may be split; i.e., cne Cen­
trol Level may be assigned to t~o or mere 
areas of the same input card. The program 
then comtines the data, frem the several 
sets of celumns with the same L-indieator 
assigned, into one centinuOuE centrol 
field--in the order in which the portions 
appear in the input specifications •. Thus, 
the rortien (sub field) of a split control 
field recorded first is stered in the 
Control-Level data storage area to the left 
of the portien in the next specification 
line. 

Special rules for split Centrel-Level 
fields: 

1. a. ~he length of the portions of split 
control fields may vary for dif­
f€rent card types (if the field 
names differ), and 

b.* A field may be srlit for some card 
types and not for ethers (if the 
field nameE differ), but: 

the aggregate number of columns for 
ene Contrel Level Eust be unifcrm 
fer all card types. 

2.* The aggregate number of columns ef all 
rcrticns (subfields) ef ene spli t nu­
meric centrol field may exceed 15 
celumns--provided: 

a. No individual portien (subfield) 
exceeds 15 columns, and 

b. The sum of all centrol fieldE does 
not exceed 144 celumns (with each L 
level specified counted once) 

3. If one portion of a split Control-Level 
field is defined as numeric (i.e., col. 
52 has an entry), the entire field is 
treated as numeric (zones stripped) for 
Centrol-Level operations in all card 
types. 

4. No other Control-Level entry may inter­
vene in the inrut specifications 
between the several specification lines 
for portions of one control level. 
(For compatibility with other RPGs, no 
other field-description lines should 
intervene, either.) 

~NQ1~: Figure 26B illustrates that several 
numeric data fields--each not longer than 
15 columns--may be portions of a single 
Control-Level field longer than 15 columns. 
It also shows that the same Control Level 
may be assigned in another card type to a 
single non-split field longer than 15 
columns, provided it is defined there as 
alphameric and assigneo a different name. 

General Rules for Control Fields 

1. If several Control Levels are specified 
(in cols. 59-6C) for one card type they 
must be recorded in the input specifi­
cations in ascending sequence of level: 
the specification line with L1 must 
precede the line with 12, etc. This 
may require specifying input fields in 
a sequence that differs from the order 
in which the data appears in the input­
data cards. 

However, the specification lines for 
different Centrel Levels need not be 
consecutive--lines for other fields, 
without Control-Level specifications, 
may intervene. 

2. 'I'he number of columns (i.e., the field 
size) that constitute a Control-Level 
field must be uniform in all card types 
where that control Level is specified. 

3. The card columns for control fields of 
different Control Levels in the same 
card type may overlap; but the 
aggregate number of columns for all 
Control Levels must not exceed 144 
(with each L level specified counted 
once) • 

4. There is no reguirement that, if a cer­
tain Control Level higher than L1 is 
aEsigned, all lewer-numbered levels 
must also be assigned. 

Note: Additienal rules apply to Control 
Levels used in conjunction with Field­
Record Relation (cols. 63-64), and are dis­
cussed in that section. 
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Control-Level resulting indicator speci­
fications in cols. 59-60 were already illu­
strated and explained.in Figures 5,11,13, 
and 25; additional examples follow discus­
sion of Field-Record Relation. Aspects of 
L-indicator operations were fully explained 
in the sections groq£~m_1Q[i£_rlQ~ (and 
Figure 6), lngi~Eto£2L Pa£!~~ (Input Speci­
fications, col. 43), ]~£imE!_gQ§i1iQ~§ 
(Input specifi cations, col. 52),. and Xielg 
]~!~ (Input Specifications, eols. 53-58). 

To refresh the reader's memory, some 
points are repeated here in condensed form: 

1. Control operation for a given Control 
Level is on a numeric tasis (all zones 
stripped) for all card types if any 
control field or Split-Control portion 
for that Control Level is defined as 
numeric (i.e., if col. 5~ has an 
entry}--even though the field names may 
differ. (Eut consider defining the 
same field twice for the same card 
type, with different names--as 
discussed previously.) 

2. Field names are ignored ty Control­
Level operations--contents of specified 
data-card columns are compared with 
data stored from a previous card at the 
location assigned to that Control 
Level. iherefore, field names for the 
same Control Level in different card 
types may be the same or different. 

3. A Control-Level specification cannot be 
assigned to an input field defined as 
Packed (P in col. 43). (But consider 
defining the same field twice for the 
same card type, with different names-­
as discussed previously.) 

4. A Control-Level field defined as numer­
ic is limited to a maximum of 15 
columns. (S ee sp ecial case un der ~E.l!.! 
£Q~!~Ql_ri~lg§~ above.) 

5. The same or different Control Levels 
may be assigned to different card 
types; or none may be assigned to some 
card types. 

6. 

Comparing on control fields occurs 
only for the card types and fields with 
Control Level specified. When a card 
for which a given control Level is not 
specified is processed, the data for 
that Control Level in storage from a 
previous card remains undisturbed. 

Control-Level compare operations are 
performed for cards in the order in 
which they are processed, regardless of 
the file from which they come. 

!g!~: ~hile Control-level indicators may 
be equated in purpose with control breaks 
cn Unit Record accounting machines, the two 
operations are quite different. No auto­
matic "control break", with its attendant 
total-print and group-indicate cycles, 
occurs on Model 20. Instead, indicators 
are made available to perform any desired 
operations at the end of a control group 
and at the beginning of a new one. 

Any of the codes M1, M2, or f3 may be 
entered in these columns, with these 
effects: 

1. If the program provides for processing 
of only a single input (or combined) 
file, entry of M1, M2, or M3 in cols. 
61-62 causes sequence checking of the 
contents of the field(s) defined in the 
particular specification line(s) • 

However, programming a sequence 
check by entries in the calculation 
specifications usually consumes less 
core storage space than utilizing the 
Matching-Fields entry for that purpose 
alone. Sequence checking by calcula­
tion specifications also permits detec­
tion of duplicates, as well as saving 
processing time. 

2. If the program provides for the proces­
sing of two or three input (or combi­
ned) files, entry of ~ 1, M2, or M3 
causes 

a. sequence checking of the contents 
of the fields defined in specifica­
tion lines in which M1, M2, or M3 
is entered, and 

b. matching of the contents of these 
fields 

{i} between successive cards in the 
sa me file and 

(ii) between cards in the primary 
file and cards in the secondary 
and (if applicabl~ the ter­
tiary file. 

This determines the order in 
which cards from the two or three 
input (or combined) files are 
processed. 

When a card from the primary 
file matches a card from the secon­
dary or tertiary file on all Match­
ing Fields specified, the ME indi­
cator is on during the processing 
of these matched cards. The MB 
indicator is on for detail-time 
processing of a matching card 
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through the total time and overflow 
time that follows the card (see BRQ 
g£Qg£~~-1Qg!~, Figure 6). The sta­
tus of the MR indicator may be used 
to condition the execution of cal­
culation and/or output specifica­
tions. (See the Calculation Sp~ci­
fications and the Output-Fermat 
Specifications for applications of 
the ~R indicator as conditioning 
in dicator.) 

One, two, or three fields may be matched 
and/or sequence checked in one operation. 
If more than one field is specified for 
matching and/or sequence checking, the M­
levels must be assigned to correspond to 
the significance levels of the fields. For 
example: if three fields are involved, M3 
is assigned to the most significant 
(highest-order) and Ml to the least signi­
ficant ~owest-order) field. To put it 
another way: the contents of the three 
fields may be regarded as one continuous 
value, with the M3 value at the left and 
the ~1 value at the right. 

If only one Matching Field is used, it 
.ust be assigned Ml; if two are used, Ml 
and M2 must te assigned to them. A Match­
ing Field cannot be split within the same 
card; i.e., one Matching Field (Ml, M2, or 
M3) must represent a single entry of conti­
guous card columns with the field read from 
left to right as high-order to low-order. 

One m atchin g field (M1, M2, or ~3) must 
take up a contiguous number of card columns 
and cannot be split up within the card. Up 
to three matching fields can be specified 
per card, and, in addition, the card 
columns of one field may overlap those of 
another. See Figure 25A. 

Figure 25A. Specification of Matching 
Fi elds 

]Q1~: No automatic decimal alignment is 
ferfcrmed in Matching-Fields operations on 
numeric fields. 

Matching-Fields specifications were 
already illustrated and discussed in 
Figures 13 and 25, and the MR indicator in 
Figures 11, 12A, and 13. Aspects of Match­
ing Fields and MR-indicator operations are 
ful11 explained in the sections IrQg£Sm 
1£g!~_~lQ~ (and Figure 6) , Ing~£atQ£2' li!~ 
£~§£!i~!igD_~£~£ifi£~!iQn2' !~~ed (Input 
Specifications, col. 43), ~~~im~1_Fo2i!!Qll~ 
(Input specifications, col. 52), !ield_N~~~ 
(Input Specifications, cols. 53-58), and 
~~!£~ing_~1_1!1~~· 

To refresh the reader's memory, some 
points are repeated here in condensed form: 

1. With multiple input (or combined) 
files, at least one card type in each 
file must have an entry in Matching 
Fields, and sequence checking is manda­
tory for card types with Matching 
Fields specifications. A seguence 
error stops the program. (It can be 
restarted. ) 

2. When Matching Fields are used, card 
types with Matching Fields specified 
must be in the same sequence in all 
files--ascending or descending. (The 
direction of sequence is designated in 
the File Description Specifications.) 

3. Comparing on Matching Fields occurs 
only for card types with Matching 
Fields specified. Frocessing of card 
types without Matching Fields specified 
does not disturb the ~atching-Fields 
data stored from a previous card. (The 
MR indicator is off during the 
processing--detail time through next 
overflow time--of a card type for which 
~atching Fields is not specified.) 

4. Card types for which P.atching Fields 
are specified must all have the same 
number of Matching Fields specified. 

The number of columns (i.e., the field 
size) that constitutes a ~atching Field 
of a given level (M1, M2, or M3) must 
be uniform for all card types with 
Matching Fields specified. 

Ihe card columns for P.atching Fields of 
different levels (M1, M2, M3) in the 
same card type may overlap; but the 
aggregate number of columns for all 
~atching Fields in one card type must 
not exceed 1q4. 

7. An input field defined as Packed (P in 

o 

o 

col. q~ cannot be assigned as Matching 
Field. (But consider defining the same ,10.' . 
field twice for the same card type, " 
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with different names--as discussed 
previously.) 

8. Matching-Fields operation for a given 
level (M1, M2, or M3) is on a numeric 
basis (all zones stripped) for all card 
types if any Matching Field of that 
level is defined as numeric (i.e., if 
col. 52 has an entry)--even though the 
field names may differ. (But consider 
defining the same field twice for the 
same card type, with different names-­
as discussed previously.) 

9. A Matching Field d€fined as numeric is 
limited to a maximum of 15 columns. 

10. Field names are ignored by ~atching­
Field operations--contents of specified 
data-card columns are compared with 
data stored from other cards at loca­
tions assigned by the program to 
Matching-Fields data. Therefore, field 
names for the same Matching-Fields 
level in different card types may be 
the same or different. 

11. The order in which input (or combined) 
files are entered in the input specifi­
cations determines their order of pre­
cedence when matching two or three 
files. 
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12. Data from cards with higher precedence 
can be available when processing match­
ing cards cf lower precedence, but not 
vice versa. 

13. The crder in which specificaticn lines 
for a card type with Matching Fields 
are entered need not ccnform te the 
level of the Matching-Fields 
specifieations--e.g., the line with M3 
in cols. 61-62 could fall tetwBen the 
lines with M' and M2. 

Also, specificaticn lines without 
Matching-Fields entry in ccls. 61-62 
may intervene between lines with 
Matching-Fields entry. 

14. Matching-Fields (M1, M2, M3) operations 
are independent ef Ccntrcl-Level 
(L1-L9) operations. (However, they are 
related to the extent that centrel-

Uield cc~parisons are cnly performEd 
when pertinent cards are precessed--and 
that, in turn, is based on the 
Matching-Fields operatien.) 

N01g: Additional rules apply to Matching 
Fields used in conjunction with Field­
Record Relation (cols. 63-64), and are dis­
cussed in that--the next--sectien. 

These columns are used in ccnjunction with 
records in an OR relationship (see E~~9rd§ 
in £n_OR~~~1~1ign§hiE). Entries in cols. 
63-64 permit associating fields enly with a 
particular one of several card types in an 
OR relationship. The distinction is made 
by entering in cels. 63-64 the cede of one 
of the Resulting Indicators assigned in 
cols. 19-20 to the several card types in an 
OR relationship. 

Field-Record Relation can be used when 
two or more card types differ in their 
Record Identification Codes (cels. 23-41) 
but a majority of their input fields are in 
the same columns, have the same format, and 
identical field names apply--and these 
fields are dEscribed only ence. However, 
some of the input fields differ in field 
name, location of source celumns, and/or 
format, and/or size--and each different 
field requires a separate field description 
line. (The field name may be the same, 
provided the sole difference for that field 
between the eard types is in location of 
source cclumns; otherwise the name must 
also be different.) 

Different card-type Resulting Indicators 
are assigned in cols. 19-20 to scme or all 
of the several card types in the OE rela­
tionship. By entry of the card-type 
Resulting Indicator for the appropriate 
card type in Ki~lQ~]~~2±Q_]~1£ti~n (eels. 

63-64), a field description is associated 
only with a particular one ef the card 
types in an OR relationship. Field 
descriptions without an entry in Field­
Record Relatien apply to all the card types 
in the OR relationship. This saves enter­
ing specification lines and, if the propor­
tion of identical fields preponderates, it 
also saves core storage space. 

Control-Level fields and/or Matching 
Fields may also be associated with particu­
lar card types in an OR relatienship by 
entry of the relevant card-type Resulting 
~ndicator in Field-Record Relation. An 
entry for the same L- or M-indicator (cols. 

59-60 or 61-62, respectively) without a 
Field-Record Relation entry then applies 
only when nene of the pertinent card-type 
Resulting Indicators, in Field-Record Rela­
tion for the L- or M-indicator, is on. 

lig1~: The core storage saved by the single 
entry of field description lines that apply 
to all the card types in an OR relationship 
must te weighed against the core storage 
cost to the object program in having to 
test indicators for the field descriptions 
that differ for the separate card types. 
Half the fields common to all card types in 
the OR relatienship may be used as a rule 
of thumb for the break-even point. 

Special Rples for Use of Field-Record Rela­
tion (cols. 63-64) 

For each set of card types in an OR 
relationship: 

1. Core storage space is conserved by 
grouping together (i.e., in consecutive 
lines) all field descriptions with the 
same indicator in Field-Record Relation 
(cols. 63-64), and by grouping together 
all field descriptions without Field­
Record Relation indicator. 

2. When the same Ccntrol Level (L1-L9-­
cels. 59-60) or Matching-Fields level 
(M1-M3--cols. 61-62) is assigned toth 
to field descriptien without Field­
Record Relation indicator, and to one 
or more field descriptions with Field­
Record Relation indicator(s), the 
Centrol-Level and Matching-Fields 
entries without Field-Record Relation 
indicator must appear first. 

3. In view of (1) and (2) above, all the 
field-description lines without Field­
Record Relaticn entries should appear 
before those with Field-Record 
Relatien. 

4. The program treats split centrol fields 
(see £QntrQl_~§~~l, cols. 59-6C) of one 
Centrol Level as a single entity, for 
purposes of Control-Level operations. 
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Therefore, it is not pcssible (for 
Control-Level operaticn~ to assign 
different field porticns of a single 
Control Level to different Field-Record 
Relaticn indicators, or to assign a 
portion to a Field-Record Relation 
indicator and have another portion in a 
field-description line without Field­
Record Relaticn indicator. 

The same result is easily achieved 
by repeating all porticns of the split 
control field--even that which might 
ap·ply regardless of OR-relation card 
type--for all pertinent Field-Record 
Relation field-descripticn lines. 
(Figure 26B, lines 06 and 17, illus-
trates this--see explanation in point 
3, under ]~~l~nation_~l_Entri§s i~ 
Kigu~§_16B~ 

5. When the same Control Level or 
Matching-Field level is assigned both 
to field descripticn without Field­
Record Relation indicator, and to cne 
or more field descriptions with Field­
Record Relation indicator{s), only the 
specification with the pertinent Field­
Record Relation indicator is used--for 
Ccntrol-Level and/or Matching-Fields 
operaticns--when that indicator is 
turned on. If none of the Field-Record 
Relation indicators for that Contrcl 
Level or Matching-Fields level is cn, 
th~ specification with cut Field-Record 
Relation indicator assigned is used for 
that level. 

Ccntrcl-Level and Matching-Fields 
specificaticns to which no Field-Record 
Relations indicator is assigned for any 
of the card types in the OR relaticn­
ship are used with all card types in 
the CR relationship. 

6. The number of Matching Fields specified 
(one, twc, or three) must be uniform 
for all card types for which Matching 
Fields are &pecified. 

It is not allowed, therefore, to 
match (or sequence cleck by entry in 
ccls. 61-62) on a di!f§~en:Ln!!1!!12§£_Qf 
tielQ§ for different card. types in an 
OR relaticnship. It is, however, 
permissible to match (or sequence-check 
by entry in cols. 61-62) on the 

appropriate number of fields for some 
card types--and BQ1-~!_a11 for others 
in the OR relationship. The latter 
implies that all field-description 
lines with Matching Fields specified 
contain also a Field-Record Relation 
indicator entry; otherwise--as 
explained in 5, above--a 
Matching-Fields line without 
Field-Record Relation indicator is 
applied whenever no such indicator is 
on for that level. (See also .tlS!..i£hin.9: 
Ei§1ds, cols. 61-62, and ~~tc~in~of 
rile§.!.) 

7. The number of Ccntrol Levels (L1-L9) 
specified for different card types in 
the OR relationship may differ. It is 
also permitted to have no Control Level 
for certain card types, and any number 
of Control Levels for other card types. 

8. While--for Control-Level and Matching­
Fields cperations--entries with Field­
Record Relation indicator assigned take 
precedence, when the relevant indicator 
is on, over those without an indicator 
entry in ccls. 63- 64, this is not true 
for other processing of the data in 
these fields: 

The data from the card field defined 
in every field-description line which 
has no Field-Record Relation entry is 
read from all card types in the OR 
relationship. This data is read into 
the core storage area assigned by the 
prcgram to that field name, which is 
not the same area where Control-Level 
or Matching-Fields information--which 
ignores field name--is stored. 

If it is desired to read into the 
field-name storage area for a field 
only from certain card types in the OR 
relationship--or to read the same field 
from different card columns for the 
different card types--then each field­
description line for that field must 
have an appropriate indicator entered 
in Field-Record Relation. 

Fiqures 26A, B, and C illustrate input­
specifications entries fcr Control Level, 
Matching Fields, Field-Record Relation, and 
other OR relationships. (See also Figure 
25 and earlier figures.) 
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Figure 26A. Field Descri~ticnE--Part II 

Explanation of Entries in Figure 26A-­
Control Levels, File Matcbing, and OF Fela­
tionEhip Types 1 and 2 (see B~~g~~~!n~n 
QB_B.§lat~Qn.§hi.E) 

LiB~~_Q1L_02L_£nQ_03 sbo~ three records in 
an OF relatienship of Type 1 (Eee abcve): 
Resulting Indicator 80 applies tc all three 
typeE (it could have been repeated in each 
line). Nc distinction can be made (en the 
basis of card type) in the calculation andl 
or output-format Epecificaticns tetw€en the 
three card types, because the same indica­
tor is assigned to all three. 

Lines 04 and 05 show t~c mere recordE in an 
cR-relationsbip to the firEt three; tut 
they are ef Type-2 OR relaticnship: sepa­
rate Resulting Indicators are assigned to 
them, to permit calculaticn- and output­
specificaticns distincticn tetween tbe 
fourth cara type, the fifth, and the first 
three (a E a grou p) • 

Lines 02-04 alsc illuEtrate that card 
types in any kind of OR relationship--even 

} 
j 
., 

2-
3 
3 

Field Field 
Location Indicators 
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1.J 14 DEP.T lfZ 
75 78 1if.1R5WRK 
8-j 6, 1>IVISH ~3 

. 7' 8~ ,01t.POR L4 

Card Electro Number __ _ 

~hen no distinguishing ReEulting Indicator 
is assigned--may be directed to non-normal 
stackers by entries in the input 
specifications. 

Lines 01-05 illustrate only OR relat~on­
ships of Types 1 and 2: the data fields 
(lines 06-12) are defined only once, and 
none are li~ited tc a particular one, or 
group, of the five card types in the OR 
relationship--Field-Eecord Relation (cols. 

63-64) is therefore clank. 

Lin~§_lJ_£nQ_l~ are another example of AND 
relationships between four criteria for the 
definition of one card type. 

Lines 06 and 15 specify that Control level 
L1-will-~a-numeric control only (all 
zones stripped), because col. 52 has an 
entry. 

Lin~§_06L_J]L_£nQ_J2L~n~1!n~§~~nd __ 1~ 
sho~ Central-Level indicators to be in 
ascending order of significance--as they 
must te, even if the data appears in the 
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Figure 26E. Field Descriptions - Part III 

cards in a different order (note lines C6 
and 10). 

Line 10 has Control-Level indioator L3 
assignEd, although L2 is nowhere assigned 
in this file. This is perwissitle. ~hen 
13 (or any higher indicator) tl:rns on, L2 
and L1 also turn on, even though L2 is not 
assigned. 

~ 
40 

12]~l!llLE does not have L3 assigned to any 
field, although it is assigned in the other 
file. Nc 13 Centrol-Level cemrarisen is, 
therefore, made when a oard is read from 
the file SECNFILE. The L3 information from 
the last Freceding card frem tte file 
TYPE10R2 is preserved, and comFared against 
the next oard processed frcm that file. 

If .L4 turns on when reading a card from 
SECN!IIE, 13, 12, and L1 alsc turn on, even 
though L3 and L2 are not assigned in this 
file. 

lines C8 and 10 illustrate that the 
Matching=Fields sFecificaticns (M1, M2, M3 

} 
j 
42 
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Cord Electro Numb., __ _ 

in cols. 61-62) need not appear in ascend­
ing order. RegardlESS of the order in 
which they are recorded, M3 identifies the 
high-order (most-significant) field, and M 1 
the low-order field. Thus, DIVISN contains 
the most-significant (leftmost) data for 
the card match and sequence check, DEPT the 
next part, and EMP1NC represents the right­
hand pertion. 

The entire example also shows: 

a. That the numter ef Matching Fields must 
be the same for all card types for 
which matching fields are specified 
(three fields in all cards of this 
exam FIe) ; 

b. That Matching Fields Deed not be the 
same as Control-Level fields; 

c. That other field-description lines may 
te placed tetweEn Centrol-Level and 
Matching-Fields lines. 
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Lin~§_~]~_~~L-EnE_J] show how to specify 
Fie I d Lee at i en ( inc cIs. 4 6 - 47 and 5 0- 5 1 ) 
for single-column fields. 

lin§§_g~_£BE_12L_EB~_1§_and_12 show that 
fields fer Centrol Level and Matching 
Fields may overlap. Lines .Q£anE_~ show 
that fields for different Centrel Levels 
and for different Matching-Fields levels 
may ever lap. 

Fil~_I§1~i!2nshi£: File TYPE10B2 is the 
primary file, because it is specified ahead 
of SECNFJl,E. When cards frcm the twe files 
match on the data in the three fields spec­
ified as Matching Fields, matched primary 
cards are processed ahead cf matched 
secondaries. 

Therefore, when processing a card from 
SECNFILE, data from the last preceding card 
from the file labeled TYPE10R2 can be uti­
lized. For examFle, gross pay ceuld be 
calculated by multiplying HRSWRK in each 
SECNFILE card by PAYRAT frem the last pre­
ceding card from file TYFE10E2. The ME 
indicator is en only fer matched cards. 
Conditioning the calculaticn specification 
to be performed, at detail time, only if 
the indicators MR and 89 are both on~ gross 
pay would be calculated cnly on cards from 
SECNFILE and only if the last card from the 
file TYPE10E2 matc~ed the SECNFILE card on 
DIVISN, tEPT, and EMFLNO. Gress pay cculd 
not be calculated during the precessing of 
a card from the file TYPE10R2, because all 
matching primary cards have completed pro­
cessing tefore aata (in this case, HRSWEK) 
becemes available frem a matched secondary 
card. 

Te illustrate the point that data fer 
fields with different Field Names is stored 
at different lccations, regardless of 
source celumns, PAYRAT and ERSWRK were 
assigned the same card columns in different 
card types. 

Expl~nation of Entries in Figure 26E-­
Split Control Fields, Selective Sequence 
Check, and OR Relatienship Type 3 

Lin§§_~l=~~ provide for identifying each of 
the four different card types in an OR 
relationship, and assiqning a different 
Resulting Indicator to each. Indicator 94 
is assigned to cards that do net satisfy 
the criteria for indicators 91-93 (i.e., 
not 1, 2, or 3 in col. 80); these cards are 
selected to stacker 2. No Record Identifi­
cation Codes are nEeded in line 04, because 
lines in an OR relationship are tested in 

'sequence; therefore, card-type Resulting 
Indicator 94 turns on only if the card does 
not meet the criterion in line 01, 02, or 
03. 

Iig~~~_l6C itemizes the card columns from 
which Control-Level data will be taken for 
each of the four card types in the OR rela­
tionship. The follewing peints are note­
worthy in Figures 2EB and C with regard to 
Control level: 

1. When neither indicator 91 nor 92 is on, 
L1 Control Level is based on the L1 
entries with no Field-Record Relation 
specified (lines 05 and 06). When 
indicator 91 or 92 is on, L1 Control­
Level data is based on the entries in 
lines 11-13 or 16-17, respectively-­
lines 05 and 06 are then iqnored for 
Centrol-Level data. 

Similarly, L2 Centrol Level is based 
en the en tries in line 19 (da ta- card 
cels. 61-63) when indicator 92 is on 
(i.e., the seccnd type ef card was 
read); otherwise, it is based on the 
entries in line 08 (c ols. 11-13). 
Likewise, L3 Control Level is based on 
line 14 (data-card columns 51-70) when 
indicater 91 is en (first type of 
card) ; otherwise it is based on lines 
09 and 10 (cols. 51-60 and 31-40) • 

r------~ ---, 
I Card-Type I Card Columns Read for Control-Level Operations , 
I Resulting I-----...;.--,-----------.-------.----------------------t 
I Indic. eN I L4 I L3 I L2 I L 1 I 
I--------t------t-------------t----+-------.----_,_------t 
I 91 I ~1-25 I 51-70 I 11-13 I 71-75 I 26-27 I 48-50 I 
~-----__+_-----+_----__.------t------+_------~--_,_--~-----~ 
I 92 I No L4 I 51-60 I 31-40, I 61-63 I 6-10 I 46-5C I 
I I control I I I I I I 
r-----------+_----+_------+_-----+----+_---------+--------~ 
I 93 I No L4 I 51-6C I 31-40 I 11-13 I 1-5 I 46-50 I 
I I control I I I I I I 
.---------+------t-------t-------+----t------+------~ 
I 94 I 21-25 I 51-60 I 31-40 I 11-13 I 1-5 I 46-50 I 
'-----

i-_____ ~ ______ ~ ___ ...;. __ L_ __________ ~ ________ ~ 

Figure 26C. Card Columns frem which Ccntrol Fields will be Taken whEn 
One of the Card Types Defined in Figure 26B is Read 
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2. Control Level L4 is operative enly when 
indicator 91 or 94 is cn, because L4 is 
net specified at all without a Field­
Record Relation. Card types to which 
Resulting Indicator 92 or 93 is 
assionedtherefore de not turn on indi­
c~to~ L4. The L4 Control-Level data is 
preserved from the last preceding card 
with indicator 91 or 94, te be compared 
against the L4 dat~ in the next card of 
type 91 or 94. 

3. The L1 Control Level is split into 
three fields for cards with·indicator 
91, and into two field£ for the et}er 
card types. Note that, in all three 
cases, the total lengtb for L1 is 
unif erm (ten cclumns): the aggregate 
length of fields for a split Contrel 
Level must be uniform for all eard 
types. 

In lines 06 and 17 the field entries 
for the low-order ~orticn of the split 
L1 Centrol Level are· identical (FLDA2, 
source cols. 46-50). Ncnetheless, the 
field description had to be repeated 
for Field-Record Relaticn indicator 92, 
recause the other portien of L1 differs 
retween card type 92 and others (scurce 
cols. 6-10 versus 1-5, and Field Name 
FLDA6 versus FLDA1): part of a split 
centrel field cannet be conditicned by 
a Field-Record Relation indicator 
unless all parts are se conditiened, 
even if this means repetition of an 
identical entry. 

4. In lines 09 and 10, the fields te which 
Contrel Level L3 is assigned are 
defined as numeric (col. 52 has 
entries). Each of the two pcrtions 
(subfields) is within the limit of 15 
columns for a numeric field, altheugh 
the aggregate length of the L3 control 
field exceeds 15 columns~-it adds up to 
20 columns. This is permissible, so 
lcng as no individual numeric subfield 
exceeds 15 columns. 

In line 14, the saffie L3 Ccntrel 
Level is not split when card-type 
Resulting Indicator 91 is cn. To be 
uniferm for all card types, it must be 
20 celumns leng--which exceeds the 15-
column limit for a numeric field. Note 
that FLDC in line 14 is defined as 
alphameric (col. 52 is tlank); it may 
therefore legitimately exceed 15 
columns in length. 

It is permissible to designate dif­
ferently named fields for the same Con­
trol Level in different formats (i.e., 
with different Decimal PO$iticns speci­
fication). For processing of the data 
in the fields, format accords with the 
specification in col. 52; for Control-

Level operations, compare is purely 
numeric (zones stripped) if one of the 
fields or split portions for that Con­
trol Level is defined as numeric. L3 
is, therefore, a numeric control field. 

5. Control-Level entries must be in 
ascending order of significance (i.e., 
L1 appears in an earlier line than L2, 
etc.) within Field-Record Relation 
greup, and within the group without 
Field-Record Relation specifications. 

6. The Control-Level entries without 
Field-Record Relation specifications 
must appear ahead of those conditioried 
by Field-Record Relation. 

7. Lines without Control-Level specifica­
tion may appear between those with dif­
ferent Control-Level specifications, 
but (to be compatible with other RPGs) 
not between entries for the same split 
control Level. 

Lines_Q2=lQL-l1=12L_1Q=12L_ang-lQ illus­
tr:atethat fieta-description lines should 
p~-grouped by Field-Record Relation indica­
tor, to minimize core storage requirements. 

1.i!!es_l1_~n~JjL_~1!.f'-lQ anQ_l.2 contain 
Matching Fields specifications (in cols. 
61-62). The contents of fields FLDA3 and 

FLDA5 in card type 91, and FLDA6 and FLtB2 
in card type 92 will be seguence checked. 
Card types 93 and ~4 are not sequence 
checked, because M1 and M2 are not speci­
fied with Field-Record Relation 93 or 94; 
nor are they specified without any Field­
Record R ela tion. (If M 1 and M 2 we re also 
specified in lines without a Field-Record 
Relation entry, the fields in these lines 
would be sequence checked whenever neither 
indicator 91 nor 92 is on.) 

Note that, for card types for which 
Matching Fields are specified, the same 
number of fields must be specified for 
matching, and the field size for each M­
level must be the same in all such cards. 

Da!~-field_§B.§ciiic~.:t!on§ are not affected 
by Field-Record Relation in the same manner 
as Contrel Level or Matching Fields: 

As pointed out above, whenever a 
Control-Level or Matching-Fields specifica­
tion appears in the same line as a Field­
Record Relation indicator, only the 
Control-Level or Matching-Fields specifica­
tion in that line applies for that level-­
even if the same Control-LeVel or Matching­
Fields code is also specified in a line 
without Field-Record Relation. 

However, the data for the field speci­
fied in a field-description line without 
Field-Record Relation entry is read into 
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the core storaqe area assigned to that 
field, regardless cf wh~ch card-type 
Resulting Indicator is on (for the group in 
an OR relationship). On the other hand, 
data for fields i~ lines with Field-Record 
Relaticn indicatcr are read into the 
storage area for the field cnly when that 
particular indicator is cn. 

Therefore, the data for fields in lines 
11-15 is read only from cards ~ith Result­
ing Indicator 91; that for lines 16-19 only 
when indicator 92 is on; and that for line 
20 cLly frcm card type 94. But the storage 
areas for tDe fields defined in lines 5-10. 
receive r.e~ data from each of the four card 
types. 

To illustrate by a few examIles: 

1. ~he storage area for the field named 
FLDA3 receives new data only frcm the 
card type to which Resulting Indicator 
91 was assigned~ 

2. The storage area for the field named 
FLDD receives new data from every card 
of type 91 or 94. 

3. The storage area for MCNTH receive~ new 
data cnly frcm cards of type 92. 

4. The storage area for tte field named 
FLDA1 receives new data frcm every card 
(in the OR-relation grcup of card 
type s) • 

5. The field named FLDA2 appears in line 
06 without Field-Record Relaticn, and 
in line 17 with Field-Record Relation 
indicator 92, although the source 
columns (46-50) are identical. This 
was necessary because it is part of a 
~plit ccntrcl field, and the other part 
of the split L1 Control Level is 
assigned to different source columns 
(col~. 6-10 versus ccl~. 1-5). 

When a card of type 92 is read, the 
data for the field named FLDA2 is 
stored t~ice in the same process area. 
Core storage space is saved by using 
the same field name. (Of course, if 
different scurce columns applied in 
lines C6 and 17, the data described on 
line 17 would be available fer proces­
sing whenever indicator 92 is cn--it 
would replace data in the field 
described in line C6.) 

Any indicatcr code, except LO, may be 
placed in any of these three sets of two 
columns (cols. 65-66, 67-68, 69-70). The 
corresponding indicator is treated like a 
resulting indicator for the contents of the 
field described in that line: the indica-

tor turns on if the contents of the field 
satisfy the criterion (plus, Minus, or 
Zero/Blank, respectively) to which the _par­
ticular indicator was assiqned--otherwise 
it turns Off. These indicators can then be 
used as conditioning indicators in calcula­
tion and/or output specifications: they 
can serve to condition the execution of a 
calculation or output specification to 
occur only when a particular input field 
was or was not positive, negative, or zero/ 
blank, or when a particular status combina­
tion of several input fields ottains. 

Assignment of Field Indicators to a nu­
meric field causes the contents to become 
signed (hexadecimal C or t--see EBCDIC 
table, Appendix D, Figure D1) if the input 
field was unsigned (hexadecimal E or F). A 
-0 field becomes +0. 

NOTE: To test a numeric field for Plus, 
Minus, or Zero/Blank, each column must con­
tain a valid decimal digit or blank with ~r 
without sign; i.e., all entries must be 
represented in EBCDIC table rows,O-9 (see 
Appendix D, Figure D1). 

Plus (Cols. 65-66) 

Enter the code of the indicator that is to 
be turned on whenever the value of the 
associated input field is positive. 

An input field is treated as positive if 
the punch combination in the low-order card 
column is represented in any of the columns 
of the EBCDIC table (see Appendix D, Figure 
D1 ) except D--but excluding EBCDIC 60--and 
provided all punch ccmbinations in the 
field do not fall in row 0 of the EBCDIC 
table. 

Expressed in terms of common usage: the 
field is treated as positive if the low­
order position does not have an 11-
overpunch, provided the numeric contents of 
the entire field are not zero or blank. 
(See special rules for packed input data, 
under f~£keQ, Column 43.) 

Columns 65-66 (Plus) may have an entry 
only for fields defined as numeric (0-9 in 
col. 52). 

Mi nus ( Col s • 6 7 - 6 8 ) 

Enter the code of the indicator t~at is to 
be turned on whenever the value of the 
associated input field is negative. 

An input field is treated as negative if 
the punch combination in the low-order card 
column is equivalent to EBCDIC 60 or is 
represented in column D of the FBCtIC table 
(Appendix D, Figure D1), provided all punch 
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combinations in the field do nct fall in 
row 0 of the EECDIC table. 

ExpreEsed in terms of cemmon usage: the 
field is treated as negative if the low­
order position has an 11-overpunch, pro­
vided the numeric contents of the entire 
field are not zero or blank. (See special 
rules for packed input data, under RE~~ed, 
col. 43.) 

Cclumns 67-68 (Minus) may have an entry 
oniy for fields defined as numeric (0-9 in 
col. 52). 

Zero or Blank (Cols. 69-70)--Field Defined 
as Alphameric (Ccl. 52 Blank) 

Enter the code cf the indicatot that iE to 
be turned on whenever the aEsociated input 
~ield is completely blank. (Zeros, and 11-
and 12-punches, are not treated as blanks.) 

Zero or Elank (Cols. 69-7C)--Field Defined 
as Numer ic (0-9 in Ccl. 52) 

Enter the code of the indicator that is to 
be turned on whenever .the associated input 
field consists entirely of zeros and/or 
blank columns and/or zon~ punches. 

Expressed broadly, the indicator 
assigned nere is turned cn if all Funch 
combinations in the field are represented 
~n row 0 of the EBcrIC table (Appendix D, 
Figure Dl). (See special rules for packed 
input data, under E~f~§Q, eel. 43.) 

Note, for example, that a field of zeros 
with a 12- or 11-overpunch (in the low­
order or any other positio~) turns on the 
indicator assigned here--nct the indicator 
assigned to Plus or Minus. 

Therefore, if the signs are in the high­
order column of input fields, and that 
column cculd ccntain zerc for its data por­
tion, the signs should be tested by TESTZ 
in the calculaticn specificaticns--not by 
defining the high-order coluEn as a sepa­
rate input field and attempting to test for 
Plus or Minus. 

If it is necessary to use the instruc­
tion TESTZ in the calculaticn specifica­
tions (tc identify a sign in the high-crder 
position of the field), cr if it is desired 
to determine whether a field is blank (as 
distinct frcm zero)--yet the field is to be 
used in arithmetic operaticns--the field 
can be defined twice: once as alphameric 
(to be used for TESTZ or to test for 
blanks) and once as numeric (f cr a ri tbmetic 
operations), with different field names. 

Field Indicators are actually turned on 
or off--based on the status of the asso­
ciated input field--just before detail-time 
calculaticns. (See ]R~R~.2qra.!!LLo.9i:.f, 
Figure 6.) 

An input field may be assigned different 
indicators for two, or all three, of the 
cond i tions (PI us, Min us, Zero or Blank). 
When the program turns on the indicator for 
the condition that applies, it turns off 
(if they were on) the indicators assigned 
for that field to the conditions that do 
not aFply. Thus, with the exceptions 
stated in "Points to Note" below, only one 
Field Indicator is on at one time for one 
field. 

The same indicator may be assigned to 
more than one criterion for the same field 
--for example, to plus and Zero. It is 
then turned on if either condition is 
sa tisfied. 

Points to Note 

1. The indicators normally used as Field 
Indicators are 01-99, El, E2. Use of 
any others requires a ccmplete grasp of 
the sections RKQgK~!!L1Qgif.J1Ql!, lndi­
.f~!Qrs, and IngJ:ca!Q~_1:!ig£E~.f.hY, in the 
chapter ££Qg£~mlliirrg_fQK_g£Q==Q§rreral 
l.nfo~lliatiQ.n. 

Assignment of indicator E1 or F.2 
causes the program to halt after pro­
cessing of the card for which E1 or H2 
is turned on, unless the indicator is 
turned off by. a programmer's instruc­
tion in the detail-time calculation 
specifications for that card. (It can 
only be turned cff at detail time, 
because Field Indicators are not turned 
on until just before detail-time calcu­
lations, and the halt--if Hl or H2 is 
on--occurs shortly after detail-time 
output (see Figure 6, .BPG_Rroq..f.§:1.!! 
1Q.gicl· ) 

2. Field-Description entries are asso­
ciated with the particular card type 
defined above them in columns 19-41; 
the specificaticns in a field-descrip­
tion line are executed only when a card 
of that type has been read. Therefore, 
the status of a Field Indicator can 
change (apart from exceptions itemized 
here) cnly after a card of the per­
tinent type has been read. It may, 
therefore, remain on or off while cards 
of other types are being processed. 
Ccnseguently, gJ:1ier§.n! field indica­
tors assigned to fields in different 
card types may be on concurrently. 

On the other hand, if the same Field 
Indicator is assigned to fields in dif­
ferent card tYFes, its status will be 
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based on the contents of the relevant 
field in the last card of a Fertinent 
type read. 

3. If the same indicator is assigned to 
mere than one field in the same card 
type, the last field entered with which 
the indicator is associated determines 
its status. 

4. If the same field name is assigned to 
two different sets of source columns in 
the same card--once with Field Indica­
tor and once without--the'status of the 
indicator will correctly reflect the 
contents of the field with which it is 
associated. Only cne core storage area 
is assigned to the field name; it will 
contain the contents ef the field spec­
ifiEd last ~ith that name. (Of 
course, size and format must be uniform 
for both fields using the same name.) 

This is a technique for setting an 
indicator based on the ccntents cf a 
field--when the field is not other~ise 
needed for calculations or outFut-­
with cut censuming any cere sFace to 
store the data of that field. 

5. The same indicator used as a Field 
Indicator in the input sFecificaticns 
may also be assigned as a Resulting 
Indicator, or specified to be SETCN or 
SETOF, in the calculation specifica­
tions. This may change its status dur­
ing the prccessing of a card. 

6. Indicators assigned te Plus (cols. 65-
66) or Minus (cols. 67-68) are off at 
the beginning of object-Fregrarr execu­
tion. They do nct turn on until the 
criterion is satisfied when a card of 
the pertinent type has been read. 

On the other hand, indicators 01-99 
--but not E1 or F2--assigned to Zero or 
Blank (eels. 69-70) are on at the 
beginning (1P time) of program execu­
tion--before tie first data card is 
read (see Figure 11, Bi~!~!£hY_~ng_~~N= 
'!!!~!y_.9.LInQ!£~!Q!§l... 'I'hey remain on 
until a card of the pertinent type is 
read, and the field being tested fer 
zero or blank does nct satisfy that 
criterion. Thus, 'cautien is ~alled for 
in basing calculation or outFut opera­
tions solely on the status of such 
indicators. 

Exception: If the same indicator is 
used both as card-type Resulting Indi­
cator and as Zero-or-Blank Field Indi­
cator, it is nct on at the beginning of 
Frogram execution (1P time), because 
card-type indicators take precedence 
and are all off at the beginning (see 
]i~!§~SBY_EnQ_Su~.!!!arl_fi_I]Q!£at.9~El· 

7. Change of value in a field during cal­
CUlations or output does not in itself 
change the status of a Field Indicator 
set on the basis of the value in the 
field at time of input. 

However, if Elank-After lB in col. 
39) is designated for a field in the 
output specifications, the field is set 
to blanks (if alphameric) or to zeros 
(if numeric) immediately after the data 
is moved to the output storaqe area 
(the data is then lost to any subs~­
guent output operation). If a Field 
Indicator is assigned tc Zero-or-Blank 
for that field in the input specifica­
tions, the indicator turns on at that 
point during output,reqardless of its 
prior status (see also ]lQn~=Ai!§~ 
under f~Qg~Q~_lQg!g_Xl~!l... It is then 
on during processing of additional out­
put specification lines and until 
turned off when the field is tested 
again in the next input card of the 
pertinent type, and found not to satis­
fy the Zero-or-Elank condition. 

Note, however, that any Field Indi­
cator assigned to Plus or Minus in the 
input specifications does not turn off 
(if it was on) when the indicator 
assigned to Zero-or-Blank for the same 
field is turned on by the Blank-After 
instruction. 

8. If Blank- After (B in col. 39) is desig-'­
nated for a field in the outp~t-format 
specifications, and more than one indi­
cator has been assigned to that field 
to represent the condition Zero-or­
Blank, only the first-assigned indica­
tor is turned on by Blank-After. For 
example: 

a. An indicatcr (say, 25) is assigned 
to Zero-or~Elank for a field in 
Field Indicators of the input spec­
ifications; and 

b. Another indicator (say, 40) is 
assigned to Zero-or-Blank as 
Resulting Indicator, for the same 
field used as result field in the 
calculation specifications (arith­
metic or TESTZ operation); then 

c. Blank-After turns on indicator 25-­
the first-assigned indicator--not 
indica tor 4C. 

9. Assignment of Field Indicators causes 
an unsigned positive numeric-field 
value (EBCDIC-table column E or F) to 
become signed hexadecimal C. 

Figure 27 illustrates assignment of 
Field Indicators. 
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Figure 27. Field Indicatcrs 

Explanation of Entries in Figure 27 

~ 
'0 

~§~ifif~!iQn_liQ~~~ shews hew te turn on 
indicator H1 if cols. 1-5 ef tbe data card 
are Clank and/or centain zeros and/er zone 
punches cnly. Because the field is defined 
as numeric (col. 52 bas an entry), ne dis­
tinction is made in Field Indicators 
between Clank, zere, and zcne puncbes. 
(H-indicators assigned te Zero-cr-Elank are 
not on at tbe beginning~-see Figure 11.) 

The H1 indicator may be used--like indi­
cators 01-99--te cendition calculatien and 
output sFecifications; e.g., NH1 may te 
designated as a conditien sc that a Farti­
cular specification is executed enly when 
EMPLNO is not zeros (or blank). If EMPLNO 
is zeros (or blank) in a card, the system 
baIts after that card has ceen FrocessEd, 
unless H1 is turned off during detail-time 
calculatiens by a Fregramrrer's 
spec ific atien. 

IiB~_~l sFecifies that indicater 10 turns 
en if eels. 11-30 are clank--but net if 
they contain zeros, since tre field is 
defined as alphameric. (Only Zero-er-Elank 
may contain an entry for alFhameric 
fields.) 

line~~ causes indicator 01 tc turn en if 
the field in cels. 31-34 is negative, and 
indicator C2 te turn on if it is zerc (or 

'ago OJ 7.5 7677787980 

Id:~~ri~:~.n I I I I I I I 
Field Field 

Location Indicators 

i Field Name ~ J Sterling 
~ Z.ro Sign 
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5_ 

EMPLNO L 1 H1 
1 1 3J? J-I!L~- 111 
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, 19- liENlPLNO L 1 H 1. 
1 52 BONDS ~l ~2 ~3 

11 111- fUNDUE.5 ~4 .. I> 
is: 18 28LUCRS ~S lJs 
'1 '5 lrPERFRM ~.3 

blank}. This ill ustra tes assiqnment of 
different Field Indicators to two condi­
tions in the same field. 

1in~_Q2 causes indicator 03 to turn on if 
cols. 7-10 contain zeros (er are blank). 

Lines 04 and 05 also illustrate how to set 
indicators-based on the status of a field 
(cols. 31-34) that is not needed for any 
ether purpese, without tyinq up core 
storage space for it. The data in cols. 7-
10 is to be used subsequently, and is 
stored at the location for HRSWRK. Note 
that the format must be uniform for the two 
fields that were assigned the same name. 

1iQ~_Q£ specifies indicator H2 if cols. 
7-10 are blank--as distinct from zero. In 
line 05, an indicator (03) was specified if 
the same field is zero or clank. We have 
arbitrarily--to illustrate a point--made 
the assumption that hours worked may legi­
timately be zero; but that a clank field 
represents an errer for which we wish to 
bypass processing (by using NH2 as condi­
tioninq indicator in calculations and out­
put) and after which we want to halt. 
(Perhaps the card was missed by the key­
punch operator.) To recognize the Clank 
field, the field had tc be specified as 
alphameric; to use the data in arithmetic 
operations, the field must be defined as 
numeric: hence, the field is described 
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twice, with different names. The alfhamer­
ic field alsc allows testing for high-crder 
zone punches in the calculation specifica­
tions; these zene punches might be intended 
to identify special situaticns. 

rin~§_~l_~nd~ used up the available halt 
indicators. -Tl>erefore, althcugh a blank 
NAME field represents an errcr, E1 or H2 
cannot be used in line 03; another indica­
tor (in this case 10) can be assigned, and 
used in the detail-time calculation speci­
fications to turn en E1 or E2 if a halt is 
desired. 

If E1 had been assigned tc Elank for 
NAME, as well as to Zero-or-Blank for 
EMPLNO, then: when the NAME field is not 
blank, E1 is turned off even if EMPrNC is 
zero (or blank); i.e., the later test 
supersedes any earlier test for the same 
in dicator. 

line_Q"§' again assigns indicator H1 tc zero 
~r blank) in the EMPLNO field. However, 
this line afflies to a diffeient card type. 
The status of this indicator is thus 
revised for each card; but the status of H1 
does not conflict for twc fields within the 
same card. 

Line 09 shows assiqnment of three different 
indicators for the three Fossible states of 
values in one field. 

Line-1Q identifies positive values in the 
field by one indicator (34) and zeros (or 
blank) by another (40). 

Li!!~_ll assigns indicator 35 to cards with 
a positive value in cols. 15-18, or with 
zeros (or blank) in cols. 15-18. It -will, 
thereforE, be cn if either ccndition is 
satisfied. 

Line '2 illustrates use of the same indica­
torfor different purfoses in different 
cards (see line 05). Its status will, 
therefore, be revised for each card. 

Points tc be Especially Noted in Figure 27 

1. Indicators 01-99 assigned to Zero-or­
Blank (cols. 69-70) are on at the 
beginning of object-program eXEcution. 
Thus, indicators 02, 03, 10, 33, 35, 
and 40 are on during hEading-and~ 
detail-time output preceding the read­
ing cf the first card. 

Indicators E1 and H2 are off at the 
start of program executicn because H1 
and H2 take precedence, in the indica­
tor hierarchy (see Figure 11), oyer 
Zero-orrBlank indicators. 

The fact that indicatcrs 01-99 
assigned tc Zero-or-Elank are on ini-

tially calls for caution in two 
resFects: 

a. Detail-time output operations con­
ditioned only by the ON status of 
any of these indicators will be 
executed before the first card has 
been read--i.e., during 1P time; 
and 

b. These indicators remain on until 
the first E§rt~n§B! card has been 
read. 

For example, with the program­
ming in Figure 27: If the first 
ten cards all happen to be type 25 
(i.e., the first type listed, to 
which card-type Resulting Indicator 
25 was assigned), indicators 33, 
35, and 40 are on while these cards 
are processed--since no pertinent 
card (type 28) has yet been read to 
test the fields to which these 
indicators are assigned. 

2. Once the status of Field Indicators has 
been determined for the fields in a 
card, the status is not revised until 
the next card of a pertinent type is 
read. (Exceptions: Blank-After, 
described below; H1 and H2; and chanq­
ing the status of a Field Indicator by 
an entry in the calculation specifica­
tions. ) For example: 

The status of the Field Indicators 
in lines 03 and 04 is revised only 
when a card with a card-type 
Resulting Indicator 25 has been 
read; the status of those in lines 
09-11 only when a card with Result­
ing Indicator 28 has been read. 
This fact must be borne in mind 
when conditioninq calculation or 
outfut specifications by these 
indicators. 

The H1 and H2 indicators are 
always reset by the program before 
a new card is processed (after 
restart by means of the CPU START 
key), if not set cff before then by 
an instruction in the calculation 
specifications. 

Indicator 03 appears as Field 
Indicator in line 05 and line 12. 
Its status is therefore rEvised for 
each card. 

3. Field Indicators for Zero-or-Elank 
(cels. 69-70) are turned on immediately 
when the correspondinq field is set to 
blank or zero by entry of a B in col. 

39 (Blank-After) in the eutput-fcrmat 
specifications. Any cther Field Indi­
cator previously set (for Plus or 
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Minus) for the field is not turned off 
therety. For example: 

If B is entered in eel. 39 in the 
output-format specifications next 
to EMPLNO, the H1 indicator turns 
cn as soon as the EMFLNO data has 
teen transferred tc the cutput area 
during an output operation involv­
ing EMFLNO (if H1 is on at the end 
cf detail-output time, the system 
halts thereafter). Similarly, 
indicators assigned to Zero-or­
Elank for other fields turn on dur­
ing an output operation if Blank­
After is specified for those 
fields. 
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In the case of BONDS, for 
instance, a Elank-After specifica­
tion in conjunction with an output 
operation turns on indicator 33. 
This indicator remains on until the 
BONriS field is again tested after a 
card of type 28 has been read. 
Note, however, that--if indicator 
31 (Plus) or 32 (Minus) was on for 
the BONDS field, it is not turned 
off by the Blank-After operatioQ. 
Indicator 33 is then on concurrent­
ly with 31 or 32. 
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GENERAL INFORMATION 

The calculation specifications (see Figure 
28) particularize 

1. The operations to be performed by the 
object program upon 

a. the input data, and 

b. data obtained as a result of other 
calculations 

2. Look-up of data contained in tables 

3. The identification of data conditions, 
to facilitate control of subsequent 
calculations and of output operations 
based on calculation results. 

Three general rules govern the writing 
cf calculation specifications: 

1. Each opera tion is specified on a sep ar­
ate single line of the form (and, 
hence, punched into a separate specifi­
cation car d) • 

2. Calculation operations to be performed 
at ~etail time must all be specified 
ahead of those to be performed at total 
time. However, total-time calculations 
need not be grouped ty level of total 
(i.e., different L-indicator lines may 
be intermixed) • 

3. within the grouping of detail time or 
total time, calculation operations are 
performed in the order in which they 
are specified. (See GCTO, below, for 
exception. ) 

IB"': INTEINATIONAL IUSINESS MACHINES COItI'OlATION form X24·3351.1 
',int.d in U. S. A. 
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Figure 28. The Calculation Specificaticns Form 
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Hg!~: At the beginning of object-program 
execution, fields defined as alphameric are 
blank (hexadecimal 40) and those defined as 
numeric contain "unsigned" zeros (all 
zeros, except low-order position is hexade­
cimal OF). ~herefore, no calculation spec­
ification is required solely to clear 
fields at the start. 

The entries for the Calculation Specifi­
cations form are divided into three cate­
gories, as shown in Figure 28. 

1. Conditioning Fields--Columns 7-17 

Indicator codes entered in these fields 
determine the conditions under which 
the calculation specification in that 
line is to be executed. 

Rg!~: Grouping specification lines 
with identical conditioning indicator 
entries (in cols. 7-17) saves core 
storage space and program execution 
time. 

2. Calculation Fields--Columns 18-53 

Entries in these fields define the kind 
of operation to be performed, the data 
involved in the operation, and the 
result field. 

3. Besult-Testing Fields--Columns 54-59 

Any indicator code may be entered in 
any of these Resulting Indicators 
fields. When the operation specified 
in a line has been executed, the indi­
cator (if any) assigned to the condi­
tion that accords with the result is 
turned on; those (if any) assigned to 
other result conditions are turned off. 

These Resulting Indicators can be 
used as conditioning indicators to con­
dition the execution of other calcula­
tion specifications and/or outfut 
specifications. 

CONtITIONING PERFORMANCE OF CALCULATIONS 
(COLS. 7-17) 

If the conditioning fields (cols. 7-ln are 
blank, the specifications in that line are 
executed at detail time of every program 
cycle. 

The Control-Level field (cols. 7-9) pro­
vid~s for determining whether a calculation 
specification is to be ~erformed at detail 
time in the program cycle (i.e., cels. 7-8 
~re blan~ ~ or at total time of a given 
level (i. e., there is an L-indicatcr entry 
in cols. 7-8). The Indicator fields (cols. 
9-17) provide for determining--within the 
limits established by the contents of cols. 

7-8--which other conditions, in terms of 
status of indicators, must be satisfied to 
implement the specifications in that line. 

The four fields (cols. 7-8, 9-11, 12-14, 
15-17) are in an AND relationship; i.e., 
all stated conditions must be satisfied for 
the specifications in that line to be 
executed. 

There is an essential difference between 
applying indicators as conditioning 
indicators--as exemplified by cols. 7·17 
here, and cols. 23-31 in the output-format 
specifications--and assigning indicators as 
Besulting or Field Indicators--as exempli­
fied by cols. 19-20, 59-60, and 65-70 in 
the input specifications, and cols. 54-59 
in the calculation sFecifications: 

A Resulting or Field Indicator changes 
status (on or off) as the condition with 
which it is associated is tested, and the 
criterion to which it is assigned is either 
satisfied or not satisfied. 

The same indicator, reflecting a criter­
ion previously tested, may then be applied 
to cendition a calculation or output speci­
fication to be executed only if the-indica­
tor is on, or if it is not on, as desired. 
AFIlying the indicator as a conditioning 
indicator never changes its status (on, or 
not en). 

~QntfQl_!~!~!==~Ql§~_I=§ 

If this field is blank, the operation spe­
cified in that line is to be executed at 
detail time--and subject to conditioning 
indicators specified in cols. 9-17. 

If a Control-Level indicator L1-L9 is 
turned on in the normal manner--by~a Con­
trol break--it is on from (and including) 
the total time following the last card of 
the frevious control group through detail 
time of the first card of the new control 
grouf. ~he last-record indicator (LB) is 
on during total time following the last 
data card of the appropriate file(s). The 
LO indicator is on at the start of program 
execution and is never turned off by the 
BPG program itself. It can only be turned 
eff by a programmer's specification 
(5 ET OF) • It is turn ed on again by the RPG 
frogram immediatell after detail-time out­
put, in other words, after a new card has 
been read. A~ of the indicators LR, L9-
L2--if turned an ~n 'lhe standXfe! !aSl1I~--

"... • 1'411.l1li j . r -. 1\Iii: 'ill Qii'ijIliIDlfM_'iIlMiJi r . 
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The operation of L-indicators, and 
detail and total times in the program 
cycle, have been thoroughly covered else­
~here. See ]E~IQg~E~_1QE~~ (Figure 6), 
R~lati~~Q!-12tal_Ii~~_!Q_~g~~_Mov~gn~L 
and lQ!gl=I~~-E~Q£~EEing_Qn~Run=In~--all 
under g~~g~g~1Qgi£_Xl~~1 1J=1jL ~~£igl 
~Q~§id~~iQn2 fo£~I~gi£~!Q~~11-L9 on 
~Ry~-In~, 1Q, 1R, and ln~i£gtor Hi~~££hY 
(with Figure 11)--all under lngi£gto~§l 
~Qntrol Lev~l§--under ]2!£hing Qf-lilg§; 
Q~cimal po§i!iQD§ (col. 52), Kield~~~g 
j£Ql~53=2~1~ __ Qg!ining_~hg~2~Dat~ 
Ki~lLA.L~Q!lL A Iph!~~.!i£_2~g-1!'y.!!!~~ic, Con= 
!~l L~vel (cols. 59-60), and rield-Rg£~£g 
R~lati~~ (cols. 63-64)--all under In£~~ 
gpecifig!iQ~..!. 

If these fields are blank, the specifica­
tions in that line are executed in every 
program cycle--subject to the status of any 
L-indicator that might be specified in 
cols.7-8 (see Con~£Ql_Le~~l, cols. 7-8, 
above). If cols. 7-8 are also blank, the 
specifications are executed at detail time 
of every program cycle. 

aS~QGlatei iDaicat9~ l~ AQtQDr 
~~: Any EBCDIC character other than N in 
col. 9, 12, or 15 has the same meaning as 
a blank. 

Up to three different condi tion in g in di­
cators may be designated by entries in the 
three Indicators fields for one specifica­
tion line. Each may be required to be on 
(first column of relevant Indicators field 
blank), or off (N in first column of rele­
vant Indicators field), as a condition of 
execution of the specifications in that 
line. 

The three fields (cols. 9-11, 12-14, 
and 15-17) are identical in function. If 
only one or two conditioning indicators are 
assigned, it does not matter which of the 
three fields are used. Entries in these 
fields are in an AND relationship to each 
other, and to any L-Ievel indicator in 
cols. 7-8. More than three conditioning 
indicators cannot be specified in an AND 
relationship directly; nor can OR relation~ 
ships be specified directly. Methcds for 
achieving the equivalent results are shown 
in Progg!!u!ing_Ii£§, Appendix E. 

Any indicator may be specified in cols. 
9-17. The programmer should remember, how­
ever, that the status of an indicator may 
have a different significance at total time 
and at detail time--and it is the entrj, or 
absence of entry, in cols. i-8 that deter­
mines whether the specifications in that 
line are executed at total or detail time. 
For instance: 

1. ~ total 

he 

2. ~ith Control level (cols. 7-8) blank, 
an L-indicator (11-19) in one of the 
fields in cols. 9-17 does not pertain 
to an operation at. total time-- it con­
ditions the specifications to be 

]1~~t t ~~f a:~l ::: n~::1!~i:~~! e ~~5~~~ 
(.!Fa t or hi~her« level; 

Note: If execution of a calculation­
sp~cification line is conditioned by indi­
cators in columns 7-17, remember that the 
operation will not be executed during each 
program cycle unless the status of the con­
ditioning indicator is approFriate. There­
fore, res~lting indicators (cols. 54-5~ 
could reflect an earlier, and possibly 
inapplicable, operation. 

Assuming only standard methods of assigning 
and utilizing Resulting and Field Indica­
tors, the Indicator codes entered in these 
fields (cols. 9-17) condition execution of 
a calculation specification tased on the 
follcwing factors: 

1. If the indicator was ~ssigned as card­
tYFe Resulting Indicator in the input 
specifications (c~ls. 19-20), execution 
cf the calculation specification is 
confined to the -processi!J--g of a parti­
cular card type, or--if -N is entered 
(in the first column of the relevant 
conditioning Indicators field) --to any 
card type other than that particular 
one. 

2. If the indicator was assigned as a 
Field Indicator in the input specifica­
tions (cols. 65-70), execution of the 
calculation specification is dependent 
on the status of the input-data field 
with which the indicator was asso­
ciated. The Field Indicator reflects 
the input-data status after the field 
was last read as input or, if the indi­
cator was assigned to Zero-or-Blank, 
the status before the field was read or 
after it was cleared by a Blank-After 
instruction in the output specifica-
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tions--whichever occurred most recent­
ly. The status of a Field Indicator is 
not altered by changes in thecont en ts 
of the associated field that might be 
the result of calculation . 
specifications. 

3. If the indicator is assigned as a 
Resulting Indicator in this or another 
line of the calculation specifications 
(cols. 54-59--discussed later), execu­
tion of the calculation specifications 
in this line is controlled by the 
result of a calculation performed ear­
lier. Note that: 

a. The Resulting Indicator reflects 
the result last obtained. If the 
pertinent calculation has not yet 
been performed, the indicator is 
off (unless it is assigned to Zero­
or-Elank, when it is on initially 
and is also turned on by Blank­
After--see QY!EY!=lQ~~E! 
.2E~£i!i£~!i.Q1!.§l· 

If the pertinent calculation is 
only performed under certain condi­
tions, the indicator may still 
reflect an earlier--possibly 
obsolete--result. 

b. If the conditioning Indicator 
(cols. 9-17) is also a Resulting 
Indicator in the same line (cols. 
54-59), its status is not changed 
by the instructions in that line 
until after the specifications in 
the line have been executed. 

P'09"omm~' 
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Figure 29. Calculation Conditioning 
Indicators 

Remember that, at total time, a 
card-type Resulting Indicator is that 
of the next card, whereas a Field Indi­
cator is based on a previous card. 

The operation of indicators, and detail 
and total times in the program cycle, have 
been thoroughly covered elsewhere. See 
sections R£2g£EID-1QBj~_flQ~, 11!£icatQ£.§L 
and ~~!£hi.ng_Qt_Ei!g§--all under g£Qg£E~= 
~i1!g_!.Q£_EE~--~g1!g£~!_!Q!Qf~~tiQQ; E§§yl!= 
l~g_I~gi£g!Q£§, ~Q1!!£Q!_!g!g!, ]at£hinB 
li~!~2L and fi~!~l~di~~tof§--all under 
In~~!_~~~£ifi£~!i.Q~'§~ and R~.§ul!in~Ingi£~= 
!.Q~'§ in Calculation Specifications, dis­
cussed in this chapter. 

Figure 29 illustrates the use of condi­
tioning indicators with calculation speci­
fications. Only standard applications of 
indicators have been assumed; non-standard 
uses are encompassed by the explanations 
under I~gi£~tof'§ in ]£QYf~mming_fof_]Rg== 
Q~1!~f~l_I1!!Q£~~!!Qn~ 

Explanation of Entries in Figure 29 

1i!l~_.Ql specifications will be executed at 
detail time (cols. 7-8 blank) of all cards 
(cols. 9-17 blank) • 

1in~_Q1 specifications will be executed at 
detail time for all cards for which indica­
tor 16 is on at that point. If, for 
example, indicator 16 is a card-type 
Resulting Indicator, the line is executed 
at detail time for all cards of type 16. 

1i~~_Q] specifications will be executed at 
detail time for all cards for which indica­
tor 16 is not on at that point. 

1in~_Q~ specifications will be executed at 
detail time for all cards for which indica­
tor 25 is on, and indicators 18 and H1 are 
not on, at that point. 

1i1!~_Q~ specifications are executed at 
detail time of the first card of a control 
group, provided indicator 25 is also on at 
that point. If, for example, indicator 25 
represents a card type, the specifications 
in the line are executed at detail time of 
the first card of a control group, if that 
is a card of type 25. 

Li~~_.Q& specifications are executed at 
detail time if the ME indicator and indica­
tor 16 are both on at that point. 

For example: Assume indicator 16 repre­
sents a detail card with a value that is to 
be multiplied by a factor stored from a 
preceding master card. These Indicators 
entries assure that the multiplication 
takes place only during processing of a 
detail card, and only provided the detail 
card matched the master card on some crit­
erion field(s)--otherwise the multiplica­
tion factor could be taken from the wrong 
mast er card. 
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l.ine_in specifications are executea at 
total time. The L2 in cels. 7-8 specifies 
execution at total time if a Level-2, cr 
higher, centrol break eeeurred; i.e., fol­
lowing the processing of the last card of a 
Level-2 er higher control group. The spec­
ifications are, howe~er, further condi­
ticned tc be executed cnly if inaicator 10 
is also cn at that time, and provided indi­
cator L3 is not en. The latter con~ition 
(NL3), implies that the specifications are 
only executed if there was no centrol treak 
higher than Level 2; the L2 in cols. 7-8 
implies that the control break must be at 
least of Level 2. Thus, execution of the 
specifications is confined to exactly a 
Level-2 ecntrol break. 

Note that, if indicatcr 10 is a eard­
type Resulting Indicator, it refers to the 
first card of the new contrel group; if it 
is a Field Indicator, it reflects the sta­
tus of an input field the last time a per­
tinent card type was read preceding the 
control br~ak. The data available at total 
time is still that from the last card cf 
the contrcl group. 

Line~~ is executed at total time follcwing 
the precessing of the last card of every 
control group: since a ccntrol treak of 
any level turns en the L-indicatcr for that 
level and for all lcwer levels, L1 turns on 
for a contrel break of any level. The data 
from the last card of the contrel group is 
still available at this tirre. 

Line 09 illustrates an application cf the 
LO~ndIcator. Assumptions are: it is 
desired to calculate a value at the end cf 
each page, to be printed at the bottcm of 
each page, except when a contrcl break 
occurs at the same point. 

In order to calculate before forms 
advance to the new page, yet when it is 
already known whether a ccntrol group has 
been ccmpleted and whether carriage-tape 
channel 12 was encountered at detail-output 
time, the calculation must be at total 
time: total time precedes overflcw-time 
output. t-indicators for the beginning of 
a new control group are already on, and the 
overflow indicator is also cn if carriage­
tape channel '2 (i.e., the peint for print­
ing the calculated value at the bottom of 
the page) was encountered during the pre­
ceding detail-time output. 

Indicator LO designates that the speci­
fications in the line are to be executed at 
total time, provided LO is en (its normal 
state). Indicator OF further designates 

that the overflow indicatcr must be en 
(i.e., channel 12 encountered during pre­
ceding detail-time output) for the specifi ... 
cations in the line to be performed. Since 
the calculation is not desired at the end 
of a control group, NL1 suppresses it when 
a control break coincides with the end of a 
page. LO--which is defined as a Control­
Level indicator--had to be used to associ­
ate the line with total time since, by 
definition of the problem, no ether Contrc~­
Level indicator is on when the specifica­
tions in the line are to be executed. 

11n~_lQ specifications are executed at 
total time following the last data card of 
the input (or combined) file or, if there 
are multiple input (or combined) files, the 
last pertinent file. (See 1.11~_Q§'§£fil.tio.Q 
~~~1!j~~tig.Q§, col. 17, and Indicat££§, 
r~R.) When LR is on, all other Control­
Level indicators (L9-L1) are also on. The 
job terminates followinq total-time output. 

Figure 29 also illustrates that all spec­
ifications to be executed at detail time 
must precede those te be executed at total 
time; within total-time specifications, 
order need not be maintained ~y Control 
Level. 

SPECIFYING THE KINDS OF CALCULATIONS 
(COLS.18-53) 

Entries in this section (cols. 18-53) of 
the calculatien specifications define the 
actual calculations (or guasi-calculations) 
to be perfcrmed. The following components 
of calculation operations are designated in 
these specification fields: 

1. The data fields that enter into the 
operation: Factors 1 and 2. 

2. The type of operation to be performed 
on the data: Operation. 

3. The form of the result: Result Field 
name, length, decimal-point location, 
half-adjustment. 

The fields in this section are described 
in the seguence that lends itself best to a 
clear understanding of their relationship, 
rather than adhering strictly to the order 
of fields in the specifications. 

!g!~: At the beqinning of program execu­
tion, Factor and Result Fields are blank 
(if alphameric) or "unsigned" zero (if 
numeric) • 
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Factor 1 and Factor 2 centain the names of 
the data fields, or the actual data 
(literals), that provide the source infor-
matieri for the majority of the operations. 
Some operations involve both Factors; some 
only utilize one; and a few operaticns do 
not use a Factor field. 

Fiel d Na fi.e 

If the Factor contains a field name, the 
program ottains the data frem the core 
storage location it has assigned to that 
name. Tbe field name must either have been 
defined in the input specifications (cols. 
46-58), cr as a result field (ccls. 43-52) 

in scme line of the calculation specifica­
tions (this may be an earlier er later line 
in the calculation specificaticns, or the 
same line), or as a table name in.the File 
Extension Specifications. 

If a field whose name is used in the 
calculaticn specifications aFpeared in the 
input specifications, it must have been 
fully defined there, and cannot be defined 
differently (as to format, size, decimal 
point) in the calculation specifications. 
A field need be defined cnly once, although 
an identical redefinitien is permitted. 

Field names must be recerded in the Fac­
tor fields left-justified (i.e., begin in 
col. 18 cr 33, respectively). 

Li terals 

A literal is the actual data tc be used in 
the calculatien, rather than a field name 
representing the location ef the data in 
core storage (see also Literals, under 
~~fiQiti~n_2f_1~L~~). The-program is able 
to distinguish between literals and field 
names by virtue of a restricticn on the 
initial character (col. 18 or 33, 
respectively): 

The first character ef a numeric liter­
E! is cne of tte digits 0=9;-a-decimal­
point, a plus sign, or a minus sign. 
(If European notation is sFecified in 
the RPG Control Card, a decimal comma 
takes the place of the decimal point.) 

Tbe first character of an ~J2~£~~ri£ 
!iteLE! is preceded by an apcstropl:e 
(I)--card punch-combination 5-E. 

The first character of a field ~ame 
is one of the 29 characters definea-as 
alphabetic (the 26 letters of the Eng­
lish alphabet, plus three specific 
symbcls)--see ]~ijni!j~~_Qi_T~rmE. 

A literal--so long as it is always 
identical in all respects (including sign 0 
and decimal-point lecation, if any)--is 
stored by the program only once, no matter 
how o,ften it is used in the program. Nu-
meric literals may have a maximum length of' 
ten characters, including the symbols (dec-
imal point and/or sign); alphameric 
literals in calculation factors may have a 
maximum length of eight characters, plus 
two mandatory enclosing apostrophes. 
Literals must be recorded left-justified 
(i.e., begin in col. 18 or 33, 
respectively) • 

]!!.!!!~±i~_1i!§ra!~. A numeric literal may 
consist of any combination of the digits 0 
through 9. One decimal point (decimal 
comma, if European notation) and/or one 
sign may also be included, but no other 
characters or symbols. Its maximum total 
length is ten characters. 

Rules for Forming Numeric Literals 

1. Blanks must not appear within a numeric 
literal. 

2. If a sign is part of the literal, it 
must be the leftmost character. 

A plus sign is represented by the 
punch-combination 12-6-8; a minus sign, 
by an 11- punch. 

An unsigned numeric literal is 
treated as positive in arithmetic 
operations. 

The positive er negative status of a 
numeric literal is automatically taken 
into account in arithmetic operations. 

3. One decimal point (card punch-combi­
nation 12-3-8) can appear anywhere in 
the Ii teral, 'even ahead of the first 
digit. (If European notation, decimal 
cemma applies instead.) 

When the literal is used in an 
arithmetic or compare operation, the 
pregram performs decimal alignment 
according to the position of the deci­
mal point. If tbere is no decimal 
peint in the literal, the program 
assumes the decimal point to follow 
immediately to the right of the last 
digit; i.e., the literal is assumed to 
be an integer. 

AIBn~.!!!eri£_Li!er~!E. An alphameric literal 
consists of any combinatien of characters, 
including blank, from the 256-character 
EBCDIC set (see Appendix D, Figure D1). 

An alphameric literal must be enclosed 
byapestrophes (I), card punch-combination 

() 
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5-8. The first apostropbe identifies the 
entry as an alphameric literal; the termin­
al apostrophe signals the end of the liter­
al (since blanks are valid in alphameric 
literals, the program has DO other IT.eans of 
recognizing the end). The requirement for 
initial and terminal apostrophes limits the 
body of an alphameric literal to a maximum 
of eight characters. 

An apcstrophe required as part of the 
literal itself is represented by two apos­
trophes; i.e., two consecutive cclumns, 
each punched 5-8. If such a literal is 
used for output, cnly one cf the dual apos­
trophes is punched or printed, and the por­
tien to the right of the internal apos­
tropbe is shifted left one pcsiticn so as 
not to introduce a spurious tlank. This 
limits an alphameric literal with one 
internal apostrophe to seven meaningful 
characters. 

Alphameric literals may be used for com­
pare, move, test zone, and table look-up 
operations; tut they must not be used in 
arithmetic operations. 

Figure 30 depicts some samples of Factor 
entries. While Factor 1 is shown, Factor 2 
would be equally applicable. 

Explanation cf Entries in Figure 30 
Programmer 

i~ • Indicalors 

! 
1 

.I. 1 Line 
~ Factor 1 
"2 

E C .e .3 
~ ~ ~ 

3 • 5 .78 9 10 II 121314 151617 18 1920 21 22 232425 262728 

o 1 C N eTA MT 
o 2 c ~PA R 
o 3 c 12Sf/J,._; 
o 4 C 12S;>; 
o 5 c .f/Jf/J12S'r8<J 
o 6 c -.¢JI3579Jf2 
o 7 c i"l 
o • c FE8RUARY' 
o 9 C '0 C LOe Ie r 

1 0 C .'" 
1 1 c 'SL2% 01. 

, 

1 2 C 

Figure 30. Factor Entries 

Line 01 shows a field name: the first 
character is alphabetic. The field I[IUst 
either have been defined in the input cr 
file extensicn specificaticns, or it must 
be d ef ined as a Result Fie ld (cols. 43-48) 
somewhere in the calculaticn 
specifications. 

When the specifications in line 01 are 
executed, the Factor-1 data is obtained by 
the program frcm the core storage location 
assigned tc NETAMT. 

Line 02 alsc shows a field name: ~ is one 
of-the-three symbols defined as alphabetic 
(see ~efini!i2B_2i_1~~~E). 

1ing§_Q3-Q] illustrate numeric literals: 
the first character is numeric, or a sign, 
or a decimal point. 

The literals will be decimal-aligneo by 
the program, in arithmetic and compare 
operations, in accordance with their speci­
fied decimal point. When the literal 
includes no decimal point, it is treated as 
an integer. The literal in line 04 is 
therefore treated as (12500.), and that in 
line 07 as (1.). The plus sign in line 07 
must be punched as 12-6-8. 

Numeric literals without sign are 
treated as positive in arithmetic and com­
pare operations; therefore, the literals in 
lines 03, 04, and 05 are positive. Note 
that a sign, if specified, must be leftmost 
(lines 06 and 07). 

A numeric literal terminates with its 
rightmost character (digit or decimal 
point); it cannot contain blanks. There­
fore, the literal in line 03 ends with the 
zero in eel. 25; the literal in line 04 
ends with the zero in col. 22. Note that 
(except for a decimal comma in European 
notation) ccmmas are not permitted in nu­
meric literals: for example, the number in 
line C4 may not be written as 12,500. 

1ing~_Q1L_~2L_~~L_~~L_Q2L_2~jj illustrate 
the maximum permissible lengths for the 
three types of Factor entries: six posi­
tions for a field name; ten positions, 
including sign and/er decimal peint, for a 
numeric literal; and eight positions, plus 
the two delimiting apostrophes, for an 
alphameric literal. 

1ing~_Q~=11 portray alphameric literals: 
the first and last characters are 
apostrophes. 

Alphameric literals might, for example, 
be compared against data-field contents, 
serve as search arguments in a table look­
up operation, or be printed out after being 
moved into a data field. They cannot be 
used in arithmetic operations. 

Lines 09 and 10 illustrate the two 
apostrophes==Independent of the-apestrophes 
defining the alphameric literal--that must 
be recorded to specify a EiBE1~ apostrophe 
as part of the literal. Line 09 exempli­
fies a literal with an internal apostrophe, 
whereas line 10 shows how tc record a lit­
eral that begins with an apostrophe. The 
literal in line 09 is treated as O'CLOC¥ in 
any operation involving it; the literal in 
line 10 is treated as 166. 
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tine 10 also illustrates that an alpha­
meric literal may ccntain digits. If 
desired, a numeric value may be expressed 
as an alphameric literal by enclosing it in 
apostrophes. (It cannot, then, te used in 
arithmetic operations.) 

ting_ll Eho~s that an alphameric literal 
may contain spaces and special characters. 

Throughout, note that all entries are 
left·-jus tified. 

.Q.2Ek~!:.iQn==f2.!.§.!._~!l:.32 

Entries in these cclumns specify the oFera­
tien to te performed using the entries in 
Factor 1, and/or Factor 2, or Result Field. 
Each operation is specified by pl~cing the 
appropriate operation code in this field, 
left-justified (i.e., beginning in col. 
28). Detailed informaticn cn the varicus 
operations is given in the section titled 
tn!£i§~jn_in~_Q~g££tiQn_Ei~lQ· 

All numeric ccmpare and arithmetic 
operations are performed according to the 
rules of algebra: signs are taken into 
account, and decimal alignment is 
automatic. 

1he field name entered in Eesult Field 
(cols. 43-48) is associatEd ty the program 
with the core location at Which the result 
of the operation is to be stored. (In the 
case of two particular operaticns, TESTZ 
and lORUP, the entry in this field repre­
sents the location of source infcrmaticn 
for the operation.) The user al ways 
references the field by the mnemcnic name 
he assiqned to it, and need never concern 
himself with the actual core storage 
location. 

If the field name appeared in the input 
or file extension speCifications, it must 
haVE been fully defined there (as to size, 
format, position of decimal point). The 
field name in Result Field then suffices to 
reference the storaqe locatien, and no 
definiticn of the field is required in the 
calculation specifications. If the field 
name did net appear in the input or file 
extensien specifications, the field must be 
fully defined onee in the calculation spec­
ifications, sc that the program can assign 
an apprcpriate core storage locaticn to it. 
The definition nEed not be in the first 
calculation specification line in ~hich the 
field nane appears. 

Defining a field in the calculaticn spec­
ificaticns consists of: 

a. Entering a field name in Result Field 
(cols. 43-48) in any specificaticn line 
to which the result field applies. 

The name must begin in col. 43 with 
one of the 29 alphabetic characters, 0 
may continue with alphabetic or numeric 
characters, and may be ene to six cha-
racters long. (See ~~iini1j~n_Qt 
19rms, for "alphabetic l1 and "numeric" 
characters--neither permits embedded 
blanks.) 

Within these rules, any name may be 
assigned; except that names starting 
with PAGE and TAB are reserved for spe­
cial uses (described later). Names 
beginning with IN have a special mean­
ing in RLAEL specifications; when used 
in other operations, they must not 
duplicate the exact characters INxx in 
the Result Field of an RLAEL line. 

b. Specifying the length of the field--see 
F'ield Length (cols. 49-51). 

c. Defining the format--see Decimal posi­
tions (col. 52). 

The same field name can be used in any 
number of calculaticn specifications; but, 
once defined in the input, file extension, 
or calculation specifications, it must 
never be redefined differently. Once 
defined, it need never be redefined at all 
--the field name alone becomes an adeguate 
reference; but, if it is redefined, it must 
be fully and identically redefined: the ( 
contents of Field Length (cols. 49-51) and .) 
Decimal Positions (col. 52) must then be 
identical wherever the field name is 
defined or redefined and, if the field was 
defined in the input or file extension spe c­
ifications, Decimal positions and field 
length there must correspond. (But see 
note, under ri§151_1.§.J.Lg.:!;Jl, concerning packed 
input fields.) 

This field is left blank unless the result 
field is to be defined (or redefined) in 
this line--see Bg§~!i_Ei~1.Q, above. 

If the Result Field is to be defined (or 
redefined) in this line, enter the lenqth 
of the result field for which core storage 
positions are to be assigned. (Leading 
zeros may be omitted.) Sc that the user 
need not think in terms of internal machine 
operations, the length is specified in 
terms of number of characters or digits, 
regardless of whether the field is defined 
as alphameric or numerico 

Internally, numeric fields are stored in 
packed-decimal format (see Appendix D) and 
normally consume less core positions than 
the number of digits in the field; never­
theless, Field length is specified here as 
though each digit occupied a separate byte 
(f ull posi tion) in core. 'Ihere fore, in, 
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<;:omputiIlq the size of results cased on the 
factor.s used in an orera ticn, an input 
field_ t ha-t- was read in pac 1<e dforma t (P in 
col. 43 of the input specifi~ations) must 
be assiqned, in the ~alculaticnspecifica­
tions, a lenqth equivalE:nt to its digit 
capacity--not its columns. For example, a 
packed input field of 5 colUmns must be 
treated in the calcu~aticn srecificaticns-­
as a factor, when defininq a result based 
cn it, or if redefininq it--as being 9 
positicns long. Tbe qeneral fcrrnula is: 
field size = 2n-1# where n = number of card 
columns in the packed input field. 

Maximum lenqths for factors and result 
fields in calculation specifications are: 

15 rcsitions for a numeric field; 

256 positions for an alphameric field; 
exceFt: 40 positicns each wten ccrnpar­
ing twc alphameric fields, and 80 posi­
tions for table look-up. 

(For definition of a field as numeric cr 
alphameric, see ~§~i~~1-g2~i!i~n~==f21~~~, 
below and under In~~!_2£§~ifi~Eti~ns.) 

If the length assigned to the Result 
Field of an arithmetic operation is insuf­
ficient to acccmmodate the result of the 
operaticn, the result is first decimal­
aligned--as are all arithmetic results--and 
then the excess high-order (most signifi­
cant) positions are truncated (see Figure 
31). Resulting Indicators assigned (see 
cols. 54-59) are then tased on the retained 
digits crly. 

If Half-Adjust is specified (see col. 
53), Field Length applies to the length of 
the result field after half-adjustment has 
teen executed (i.e., after the extra posi­
tion required for half-adjustment has teen 
dropped) • 

Column 52 is left tlank if: 

The operation does not invclve a result 
field; or 

It is desired to define the result 
field as alphameric; or 

The result field has teen defined else­
where (in the input specifications, the 
file extension specificaticns, or 
another calculation specification 
line), and it is not desired to rede­
fine it here. Once defined, it neEd 
never te rEdefined (if rEdefined, the 
contents of Decimal Positicns, col. 52, 
must agree witt the criginal 
defini tic_n) --see B§.§~l!_lbelQ, atove., 

An entry (0=9) in DEOcimgl_l?ositions 
def inesthea~sccia teCiresultfie~d ag nu­
IIleric a.ndspecifies the number ofposifions 
to the right of the decimal point. 1f no 
decimal Flace$ (i.e., only whole numters) 
are to bE retained in the numeric result, 0 
is recorded in col. 52. If a field that 
must te defined as numeric is not used in 
compare or arithmetic operations, any digit 
0-9 (within field-size limit) may be speci­
fied, regardless of actual number of deci­
mal plaCES. 

Fields used in arithmetic operations or 
numeric compare--or to be edited or zero­
suppressed for output--must be defined as 
numeric. Arithmetic operations comprise 
additicn, subtraction, multiplication, and 
division (and movement of remainder). In 
these operations, the program performs 
automatic decimal~oint alignment, in 
accordance with the decimal positions that 
have been designated fer the fields 
involved. Move operations to a numeric 
field also require a Decimal positions 
entry where the result field is defined, 
but decimal alignment is not automatic (see 
MOVE and MCVEL, telow). 

The number specified in Decimal posi­
tions (col. 52) must neither exceed 9, nor 
be greater than the field length specified 
for the result field. It may, however, be 
greater or less than the number of decimal 
digits that result from the operation, pro­
vided the assigned field length is large 
enough. If the Decimal-Positions specifi­
cation is greater than the number of deci­
mal places that result from the arithmetic 
operation, an appropriate number of zeros 
is appended at the right; if it is smaller, 
the excess right-hand positions are trun­
cated after completion of the arithmetic 
operation. (If Half-Adjustment is speci­
fied by H in col. 53, truncation takes 
place after half-adjustment.) 

Figure 31 itemizes the contents of the 
result field and the position of the deci­
mal Feint for a sample multiplication, for 
different Field-Length and Decimal­
positions sFecifications. Note that it is 
not Fossible to truncate the right-hand 
position(s) to the left of the decimal 
point. For example, 121.86984 cannot 
become 12 by specifying 0 Decimal positions 
and a Field Length of 2; instead of the 
right-hand digit, the most-significant 
digit is lost, and 21 (rather than 12) is 
retained. 

If this column is' left blank, the result is 
stored in the Result-Field core storage 
lo..c-ation exactly as calculated, retaining 
the number of dec1mal places specified in 
column 52. Column 53 must-b-e left blank 
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2. That portion of the oriqinal result for all non-arithmetic operations (and for 
a Divide cFeraticn that is fcllo~ed by the 
Move Remainder oFeraticn). 

that is to be dropped--i.e., the digits 0 
in the positions to be dropped--is 
added algebraically, in the same posi-

If an B (F.alf-Adjust) is placEd in col. 
53, the last decimal positicn to be 
retained in the result (Fer specification 
in col. 52) is rcund ed, by the egui val En t 
of adding 5 to the next 8eciEal Fositicn. 
The excess dEcimal Fcsiticns are then 
dropped, and the remaining res~lt is stored 
at the core storage locaticn assiqned by 
the proqram to the Result-Field name. The 
program provides for proper rounding of 
both positive. and negative values. 

In this FPG program, half-adjustment is 
actually FerformEd as fcllc~s, although the 
effect is the same as thouoh tbe leftmcst 
Fositicn tc ce droFPEd were increased arso­
lutely by 5: 

1. The arithmEtic operaticn specified in 
the line is ccmpleted. 

Multiplication: 

10 9 8 7 

tions, to the entire original result. 

3. The excess right-hand positions are 
dropped. 

4. This final result, conforming to Field­
Length and Decimal-Positions specifica­
tions, is stored at the location 
assigned by the program to the Result­
Field name. 

EQ!~: Since half-adjustment operates upon 
the digits to the right of the last Fcsi­
tion to be retained, it is meaningless to 
perform half-adjustment unless the calcu­
lated arithmetic result has at least one 
more decimal position than is to be 
retained. Otherwise, the positions to be 
retainEd cannot be affected by the half­
adjustment, since there cannot be a carry. 

6 5 4 3 2 

NOT PERMITTED: 

NOTE: 1. Shaded area corresponds 10 number of Decimal Positions (Col. 52) greater than size of result Field Length (Cols. 49-51) -
which is not permitted. 

2. Heavy borders outline the combination of Field-Length and Decimal-Positions specifications that provide correct results, 
for various numbers of decimal places, and various legitimate Result-Field sizes the user may wish to retain _ 
based on the particular factors ill ustrated. 

Figure 31. Result Field Ccntents, after a Multiplication, fcr Different Field-length ~nd 
Decimal-Positicns Specifications 
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RESULT FIELD 
9 3 LENGTH (cols. 049 - 51) 8 6 

DECIMAL 
POSITIONS (col. 52) 5 1 0 04 3 2 3 2 I ° 

RESULT OF -+{)139.95004,. ~139·150-47 -IOOOOOOl~. 950047 ~139.950f -+{)o1 39. 95Of7 ~139.9sp047 -139.950;'7 ~139.9!\0047 -+{)O139. ~5047 -139.,95047 ARITHMETIC 
OPERATION 

DIGITS TO BE Holf-Adlust 
ADDED FOR operation -
HALF-ADJUSTMENT not performed 

t50"7 + ,95047 - l + .47 - ,0-47 - .47 + ,047 + .5047 - •• 95047 

RESULT AFTER Holf-Adjust 
ADDING ADJUSTMENT operation -000001<40. cp>94 -+0000001<400/0094 ~139.950¥ -+{)O 139 • 95<\94 ~139.9!¥>94 -139.95<.\94 -+{)139.95p904 +001 <40. qo<>94 -1<40 •• 90094 
DIGITS not performed 

HALF-ADJUSTED 
FINAL RESULT -+{)139.9S047 -000001<40.0 +0000001<40 
T'() BE STORED 

LEGEND: 'indicates point to the right of which digits ore to be d~ 
before finol result is stored in accordonce with Decimal 
Positions specification in column 52. 

Figure 32. Examples of Half-Adjustment 

~139.9505 

Figure 32 illustrates half-adjustment by 
some examples. The exam FIe in the firft 
column (Result Field: 9 digits, Decimal 
positionf: 5) shows that nothing is accom­
plished ty half-adjusting ~ben the number 
cf dEcimal pesitions in the calculated 
result is no greater than the number of 
decimal Fositicns retained: The result 
used has 5 decimal placef (say, a mul tiFli­
er with 2 decimal flaces and a multiplicand 
with 3 decimal Flaces were 'multipliEd). We 
specified (in cel. 52}retenticn of 5 deci­
mal Flaces. Therefore, half-adjustment 

-+{)O 139 • 950 ~139.95 -139.950 -+{)139.95 +00140.0 -140 

computatien would bE based on a value in 
the 6th position--a dummy position without 
a significant digit, which could never 
cause a carry-ever te the 5th decimal 
posi tien. 

Figure 33 gives scme artitrary exarrples 
of entries in calculation fields--iqnorinq 
conditioninq Indicators entries (cols. 7-
17). 'me Entries in Resulting Indicaters 
(cols. 54-59) in Figure 33 are discussed at 
the end of the next section. 
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Line Factor 1 Operation 

~ ! .3 
~ ~ ~ 

3' 5 618 9 '10 11 12 131.4 1516':17 18 1920 21 22 232.4 25 2627 28 2930 31 32 

o 1 C Z-A DD 
o 2 C FSTNET ADD 
o 3 C FSTNET SU8 
o 4 C G RS fA Y C ONIP. 
o 5 C TE,rz 
o 6 C MOVE 
o 7 C MOVF 
o • c FIE LJH "(}L1 
o 9 c ONRAL.W AOO 
1 0 c tP2 N 2.6 SETON --
11 C EMP L 110 LOI<UP 
12 C 

, 
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IBM System/360 
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''':: -

Field 11 Factor 2 Result Field 
length 1':; 

'i:j ~ 

& l 

33 34 35 3637 38394041 -42 43 .... "5 4647 -48 49 SO 51 5153 

6RSPAY FSTNfT 
80N US F S T NET :,[2 
A 0 VA N;C FJ T II £1 '12 
Ex MPT'N 

0-, VSII 
I OEII r ; NAME 24 
1 (/)_d~· '.ND EX 5e 
FIELD" FIE-LDe 15 2H 
6R5PAY GRS PAY 62-

T,A &f'IIP TA&PA y , 

I 

11 

Page rn 
Resulting 
Indicators 

Zero 
Plul Minu. or 

Blank 

Compare 

HI;h Low Equal 
1>2 1<2 1=2 

5-455 5657 5859 

Hl 

2, 
¢1 rJ2. il 

, 

1; IS 1~ 
;'/.. 

157677787980 

Id:~~~;::~on I I I I I I I 

Comments 
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Figure 33. Examrles of Entries in Calculation Fields and in Result-Testing Fields 
(Resulting Indicatcrs) 

Explanaticn of Calculaticn-Fields Entries 
in Figur e 33 

~£~~iii~£!i2n_l!n~_Ql shcws an oreration 
(Zerc and Add) that uses only Factor 2 with 
the Result Field. It also illustrates 
defining a Result Field in a subseguent 
calculation specification (line 02)--ccls. 
49-52 are blank in line 01. 

Line_Q£ shows the definiticn of a Result 
Field as FSTNET, six digits long, including 
two decimal rlaces to be retained. 
Althcugh the same Result Field was used in 
line 01, it is satisfactory to define it in 
a later line. (BONUS is presumed to be 
defined in the input specificaticns cr 
another calculaticn specification line.) 

Line_Q~ was inserted only te show that a 
Result Field may be d€fined more than cnce, 
provided that Field-Length and Decimal­
positicns entries are identical. (ADVANC 
is presumed to be defined in the input spe­
cificaticns cr another calculaticn specifi­
ca tic n 1 in e. ) 

or another calculaticn specification line. 
GRSPAY is defined in line 09.) 

Li.n~~~ shows an operation (Test Zone) that 
involves only Result Field which, in this 
case, contains the name of the source-data 
field. Decimal positions must be blank, 
because TESTZ applies only to alphameric 
data. The Resul t Field (DIVSN) is presumed 
to be defined in the input specifications 
or another calculaticn specification line. 
(If DIVSN did not appear in the input spec­
ifications, it could be defined here by an­
entry in Field Length. It would, however, 
have to appear also elsewhere in the calcu­
latien specifications as Result Field, 
since TESTZ does not produce any result 
field.) 

Line 06 shows a Move instruction, which 
uses-only Factor 2 and Result Field. The 
Move is to an alphameric field, because 
Decimal positions (ccl. 52) is blank. 
field Length is 24 rosi tions, which 
requires definition cf the field as alpha­
meric: numeric fields are limited to 15 
digits. (IDENT is presumea to be defined 

o 

o 

l!Q~_Q~ portrays an operaticn (Ccmrare) 
that uses Factors 1 and 2, but dces not 
involve Eesult Field. (EXMP'IN is presumed 
to be defined in the input specificaticns 

in the input ~pecificaticns or another cal-"O. 
eulation specificaticn line.) . 
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line 07 shows a Move of a numeric literal 
to a-Result Field named INDEX, defined as 5 
digits long including 2 decimal Flaces. 
After the Move, INDEX represents 100.0C: 
the Move cperaticn itself dees net perfcrm 
decimal alignment. 

Iin§._~.§ shows a Result Field (FIEIre) 
defined fcr the maximum length (15) Fer­
mitted for numeric data. 1wo decimal 
places are to re retained; the secend deci­
mal positicn is tc be rounded (H in cc1. 

53) before the excess decimal positions 
are dropped. (FIELDA and FIElrE are 
assumed tc be defined else~tere.) 

line_~2 defines GRSPAY as six digits leng, 
numeric, with two decimal Flaces. This 
field is used as Factor 1 in line C4. 
(DNRALW is assumed to re defined 
elsewhere. ) 

line 10 shows an operation code (SETON) 
that-utilizes neither Facter nor Result­
Fiel d en tries. 

line-11 specifies that a tarle of emFleyee 
numbers (TABEMP) is to be searched for the 
number matching that stored for the field 
name IMPINO. If and wten a match is found, 
the corresponding pay-rate entry in the 
table TAEPAY is to be made available fer 
processing. 

1ESTING THE RESULTS CF CAICUIATICNS 
(COLS. 54-59) 

Entries in the B~§~l!in.g=l]gi~E!~~E fields 
of the calculaticn specifications desiqnate 
indicators that are to be set on or off, 
rased on results of calculation cperaticns 
cr on direct indicator-settinq instruc­
tions. The status ·of these indicators may 
be used to cendition the execution of cal­
culaticn and/or output specificaticns. The 
Resulting-Indicators fields are used in 
five ways: 

1. To reflect the status of the result of 
an arithmetic operaticn involving addi­
tien, subtraction, multiplication, or 
division (cr Move Remainder). 

Positive (excluding 

Negative 

Zero (including 0) 

1h§._iBQicato~_Jii 
.21!.Yl_EE.§ign§Q 
12 ... !urn.§ 
J2~_I'§.!!l~i.!1.§L.2n 

O)--Plus (cols. 54-
55) 

--Minus (cols. 
56-57) 

--Zero or Blank 
(cels. 58-59) 

The indicators (if any) assigned to 
the conditions that do not apply, 

remain (or turn) 0 ff. If the same 
indicator is assigned to more than one 
of the three alternative Resulting­
Indicators criteria, it turns on if the 
result satisfies one of these criteria. 

The setting ef the indicators ccr­
responds to the final result--after 
half-adjustment (if H is specified in 
col. 53), and after dropping of any 
e xce ss deci mal places (per Decimal­
Positions entry in col. 52). A final 
all-zerc result, although signed as 
plus, causes only the indicator in 
Zero-or-Blank (cols. 58-59) to turn on. 

For example: 
If the calculated result is -0.099 
and 1 is specified in Decimal Posi­
tions (col. 52), without half­
adjustment, then the final result 
is +0.0 
This turns on any indicator 
assigned tc Zero~or-Blank--not one 
assigned to Minus or Plus, although 
the value was negative before drop­
ping of excess decirral positions, 
and is signed plus for the final 
result. 

If H is alsc s peci f ied (in c CJ. 
53), then the final result is ~0.1 
This turns on any indicator 
assigned to Minus. 

A Resulting Indicator assigned to 
Plus (cols. 54-55) or Minus (cols. 56-
57) is cff at the beginning of proqram 
execution. Each time the calculation 
specifications in the line have been 
executed, the status of the indicator-­
on or off--is revised to reflect the 
result of the calculaticn. 

A Resulting Indicator 01-99 assigned 
to Zero-or-Blank--in specification 
lines involving these arithmetic 
operations--is on at the beginning of 
program execution. Its status is then 
revised, to reflect the result of the 
calculation, each time the calculation 
specifications in the line have been 
executed. If the Result Field is also 
an output field, any indicator assigned 
to Zero-or-Blank is also turned on (and 
the field is cleared) immediately when 
that output field is transferred to the 
output area for printing, punching, or 
interpreting if Blank-After (B in 001. 

39) is specified for the field in the 
relevant output-format specifications. 
If Blank-After turns on a Resulting 
Indicator assigned to Zero-or-Elank, 
this does not turn off an indicator 
assigned to Plus or Minus in the same 
line. 
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If different indicators are assigned 
to Zerc-cr-Blank for the same field in 
several specification lines--as calcu­
laticn Resulting Indicator and/or input 
Field Indicator--only the earliest­
appearing Zero-or-Elank indicatcr for 
the field is turned on by the Blank­
After instruction. 

To reflect tbe result cf a ccmfarison 
between two fields (see COMP oferation, 
telo w) • 

!h~_~n~i~£!Q£_Jif 
E:.!!.Yl_£§.§.!..g.!!ed 
!£_~~~_1~~n§_J2~ 
~§.ID£.!n§L cn 

Factor 1 > Factor 2--Eigh (ccls. 54-55) 
Factcr 1 < Factor 2--Lcw (cols. 56-57) 
Factor 1 Factor 2--'Egual (cols. 58-59) 

The indicators (if any) assigned to 
conditions that do nct apply, remain 
(or turn) off. If the same indicator 
is assigned to more tban one of the 
three alternative Resulting-Indicators 
criteria, it turns on if the result 
satisfies cne of these criteria. 

Resulting Indicators assigned tc 
Compare operations are off at the 
beginning cf program execution. Each 
time the Compare operation has been 
executed, the status of these 
indicators--cn or off--is revised to 
reflect the result of the comparison. 

3. To identify the zone in the high-crder 
positicn of an alphameric field. For 
the specifics, see TESTZ operation, 
below. However, in simplified (incom­
pletE) terms: 

l!_!B§~iEB=Q~de! 
f2si .. t!on 

1B§_.!nQi~]to~_Jif 
En.Yl_£.§.§.!E.!!ed 
!s_~~~_1~~ns J2~ 
£§.!!!..§~n.§l_.f.!! 

£Qnt ai.!l§ 

A 12-punch 
An 11-punch 
Neither a 12-
nor 11-punch 

pI us (ccls. 54- 55) 
Minus (ccls. 56-57) 

Blank (cols. 58-59) 

The indicators (if any) assigned to 
conditions that do nct apply, remain 
(or turn) off. If the same indicator 
is assigned to more than one of the 
three alternative Resulting-Indicators 
criteria, it turns on if the test 
satisfies cne of these criteria. 

A Resulting Indicator 01-99 assigned 
to Zero-or-Blank--in TESTZ specifica­
tion lines--is on at the beginning of 
program execution. Its status is then 
revised, to reflect the result, each 
time the calculaticn sfecifications in 

the line have been executed. If the 
Result Field is also an output field, 
any indicator assigned to Zero-or-Blank 0 
is also turned on (and the field is 
cleared) immediately when that output 
field is transferred to the output area 
for printing, punching, or interpreting 
if Blank-After (E in col. 39) is speci-
fied for the fiEld in the relevant 
output-format specifications. If 
Blank-After turns on a Besulting Indi-
cator assigned to Zero-or-Blank, this 
does not turn off an indicator assigned 
to Plus or Minus in the same line. 

If different indicators are assigned 
tc Zero-or-Blank for the same field in 
several specifications lines--as calcu­
lation Resulting Indicator and/or input 
Field Indicator--only the earliest­
appearing Zero-or-Blank indicator for 
the field is turned on ty the Blank­
After instruction. 

4. In a table look-up operation: 

a. To define whether search is to be 
for a table argument that matches 
the search argument, or for the 
nearest higher (or lower)--but 
unegual--tatle argument, or for 
ei ther; 

b. After the search, to reflect the 0 
type of match (if any) between 
table and search arguments. 

The indicatcr that reflects the 
type of match achieved (High, LOW, 
or Egual) turns (or remains) on; 
any indicator assigned to the other 
condition turns (cr remains) off. 

If indicators are assigned both to 
Equal, and to High or tc Low, Egual 
takes precedence when an exact match 
between table and search argument 
exists: the egual value is then 
selected, and the indicator assigned to 
Egual turns on. If the same Resulting 
Indicator is assigned to two conditions 
(High and Equal, or low and Equal), the 
indicator turns on if either assigned 
criterion is satisfied. An indic~tor 
must be assigned to at least one of the 
three Resulting-Indicators fields 
(High, LOW, or Equal). However, if the 
tatle arguments are not in sequence by 
search argument (ascending or descend­
ing), an indicator should only be 
assigned to Equal (cols. 58-59). 

For specifics, see LCKUP operation, 
below. 

Note: A Blank-After instruction in the 
output-format specifications has no 
effect on the Result Field or on an 

. ' 
0, ' 
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indicator assigned to Equal for a LOKUP 
opera tion. 

5. To cause designated indicators to turn 
on or off by the operation code SETON 
or SETOF, respectively. See SETON and 
SETOF operations, below. 

Points to Note for Calculation-~£ecifica= 
tions ResultinY_Ingicator§ 

1. Any indicators may be assigned in 
cols. 54-59. 

If indicators other than 01-99, H1, 
or H2 are used, the programmer must be 
conversant with the contents of the 
sections g£Q~ra~Logic Flow and 
lndi.£~iQ.£§· 

If indicator H1 or 32 is turned on# 
the program will halt after processing 
of the card has been completed, unless 
that indicator has been turned off 
again before then by another calcula­
tion specification. If the program is 
restarted after an H1 or H2 halt (by 
pressing the CPU START key twice), the 
H1 and H2 indicators are turned off by 
the program. 

2. Indicators 01-99 (and H1, H2 within the 
limits mentioned above) change status 
(on or off) only when a specification 
has been executed where the particular 
indicator is assigned as Resulting 
Indicator or Field Indica tor. (Excep­
tion: Zero-or-Blank indicator in con­
junction with Blank-After instruction 
in output specifications--already dis­
cussed in this section and under g~o­
g~am_1Q.~£_FIQ.~.) Therefore: 

a. If the calculation specification is 
only executed for some cards (i.e., 
there are conditioning Indicators 
entries in cols. 7-17), the Result­
ing Indicators in that line may 
remain on or off from a previous 
card. 

b. More than one calculation-specifi­
cations Resulting Indicator can be 
on at the same time. 

c. If the same indicator is assigned 
as a Resulting Indicator in several 
calculation specifications, its 
status will be revised after each 
such specification has been 
executed. 

d. If a calculation Resulting Indica­
tor is also assigned as an input­
specification Resulting Indicator 

or Field Indicator# its status is 
affected: card-type Resulting 
Indicators turn off when a new card 
has been read, and the one for the 
new card turns on before total-time 
calculations; Field Indicators 
change status before detail-time 
calculations. Both take priority 
over calculation Resulting Indica­
tors (see RPG_irogram Logic# Indi­
cators and Indicator Hierarchy) • 

e. The same indicator may be employed 
as a calculation Resulting Indica­
tor and as a conditioning indicator 
(Indicators# cols. 7-17) in the 
same specification line. Execution 
of the line is then contingent upon 
the status of the indicator as set 
by a prior operation (which could 
have been the previous time the 
specifications in the line were 
performed) • 

3. Although results of arithmetic opera­
tions are always signed; a result value 
of zero--which carries the equivalent 
of a plus sign--turns on the Resulting 
Indicator assigned to Zero (cols. 58-
59) # not Plus. 

The value in the Result Field of an 
arithmetic operation in this RPG will 
never be -0 (minus zero). 

Figure 33# previously used to illustrate 
some calculation-field entries, also 
depicts the assignment of calculation 
Resulting Indicators of all of the five 
types: 

Line 01: Indicator H1 turns on if, after 
GRSPAY has been placed in the Result Field, 
the Result Field (named FSTNET) is nega­
tive. Otherwise, it remains (or turns) 
off. 

Line~: Indicator 25 turns on, after the 
contents of GRSPAY have been compared with 
the contents of EXMPTN, if the former was 
found to be greater than the latter (Factor 
1> Factor 2). Otherwise it remains (or 
turns) off. 

Lin~2: The zone in the high-order posi­
tion of a field named DIVSN is tested. If 
it is equivalent to an 11-punch, indicator 
02 turns (or remains) on; otherwise, indi­
cator 02 remains (or turns) off, and indi­
cator 01 turns (or remains) on. 

1in~ demonstrates how three indicators 
(e.g.: 10, 15, 16) can be set on by means 
of the operation SETON. 
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Columns 54-55 Columns 56-57 Columns 58-59 
TYPE OF ZERO OR 
OPERATION .. PLUS HIGH MINUS LOW BLANK EQUAL 

Arithmetic If the Positive Negative Zero value 
Operations Result Field "'alue -- value -- (0) --(except compare) contains a: (except 0) (there is no 0) 

Compare If the Higher in sequence Lower in sequence E~ual in sequence 
(COMP) contents of (if alphameric:) or (if alphameric) or (i alphameric) or in 

Factor 1 - algebraically greater -- algebraically smaller - value (if numeric) 
are: in value (if numeric) in value (if numeric) to contents of 

than contents of than contents of Factor 2 
Factor 2 Factor 2 

Table If the table The nearest va I ue The nearest value Equal to the 
Look-Up argument - higher than the -- lower than the -- search argument 
(LOKUP) (Factor 2) search argument search argument (Factor 1) 

is: (Factor 1) (Factor 1) 

Figure 34. Summary of Conditions that Cause Calculation Resulting Indicators to Turn ON 
--in Arithmetic, Compare, and Table Look-up Operations 

1in~11 specifies a table look-up operation 
(LOKUP). The entry of an indicator code 
(02) in "Equal" (Cols. 58-59) instructs the 
program to search the argument table for a 
value that exactly matches the contents of 
the field EMPLNO. If and when such a match 
is found, indicator 02 turns on. 

Figure 34 is a summary of conditions--in 
arithmetic, compare, and table look-up 
operations--that cause Resulting Indicators 
assigned in cols. 54-59 to turn on. 

The user may enter here any information he 
would like printed out, next to the other 
entries in the line, at object program 
generation time. Apart from this printout, 
the data is ignored by the program. 

The code for the operation to be performed 
is entered left-justified (i.e., beginning 
in col. 28). Figure 35 itemizes, and 
briefly describes, the operations that can 
be performed, together with the correspond­
ing mnemonic codes that are to be entered 
in cols. 28-32. The operations are grouped 
in Figure 35 by type. They are discussed 
by group, because some aspects of opera­
tions are unique to a type. For a more 
detailed survey of calculation operations, 
see Figure G1. 

Figure 36 portrays graphically the 
calculation-specifications fields that 
apply to each operation code. The figure 
is repeated in Appendix G, as figure G2, 
for convenient reference. 
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,.------·--·--------------T-..,----------------------------------------~ , 
I I I Operation , 
I 'Iype of Cperation , Operation , Code , 
I' , (Cols. 28-32) 1 
.-----------------------t-----------------------------------------t-----------~ 
IArithmetic , Add Factor 2 to Factor 1 , ADD , 
Operations l----------------------------------------------+_--..,.---------t 

, Clear Result Field and add Factor 2 I Z-ADD I 
~----------------------------------------------+-----------~ 
, Subtract Factor 2 from Factor 1 , SUB I 
~--------------------------------------t_------------... 
, Clear Result Field and subtract Factor 2 'Z-SUE' 
~-----------------------------------------+----------~ 
I Multirly Factor 1 by Factor 2 , MUIT , 
~ t_-------------t 
, tivide Factor 1 by Factor 2 I DIV I 
~---------~---------------------------+_--------_l 
, Move Femainder of preceding division to a , MVR , 
I Result Field 'I 

l-------------------t-----------------------------------------------t_---------i 
,Move , Move Factor 2 into Result Field, riqht- ,MOVE, 
Operations , justified " 

.-----------------------------------------t--~--------_l 
, Move Factor 2 into Result Field, left-justified, MOVEL I 
~---------------------------------------------+-------------t 
, Mcve Zone frcm low-crder position of Factor 2, MIIZO , 
, to lOw-order position of Result Field , I 
~-----------------------------------------------+---------~ 
, Mcve Zone from hiqh-order position of alphamer-, MHHZO I 
, ic Factcr 2 to high-order position of alphamer-, , 
, ic Result Field I I 
~ , -. 
, Move Zone from low-order position of Factor 2 I MIHZO I 
, tc high-order position of alphameric Result I I 
I Field " 
t--------------------------------------------+----------I 
I Move Zone from high-crder pcsition of alphamer-, MHLZO , 
I ic Factor 2 to low-order position of Result I , 
, Field I' 

~---------------------~----------------------------------------------+--------_l 
,Compare and Zone-Testing, Ccmpare Factor 1 to Factor 2 I COMP , 
,Operaticns t-------------------------------------------+_----------~ 
, , Identify the zone in the high-crder position ofl TESTZ I 
I , an alphameric Result Field . I , 
r-----------------------t---------------------------------------------+_ 1 
,Setting Indicators , set one, twc, or three spEcific indicators on I SETON I 
, t------------------------------------------------t-----------~ 
, I Set one, twc, or three spEcific indicatcrs off, SETO~ I 
~-.-----------------~------------------------------------------------t---------------t 
IBranching within RPG andl Eranch to another RPG calculation specification, GOTO , 
Itc external B.A.L t line I t 
tRoutines ~------------------------------------------+----------~ 
, , Identify thE name in Faotor 1 as a destination I TAG I 
I , labEl to which GOTO may branch I I 
I .----------------------------------------------+-------------t 
, , Eranch to an External B.A.L. routine ,EXIT, 
I ~------------------------------------------------+_-------------t 
, , Identify tte name in Result Field as a field or, RLABL , 
I , Indicator to be referenced in the external, , 
, ,E.A.I. routine I I 
~------------------------+------------------------------------------+-----------1 
,Table lcck-up Operationsl Table Lcok-up , lORUP I L-_______________________ i ______________________________________________ L _____________ J 

Figure 35. Calculation crEiaticns 
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REPORT PROGRAM GENERATOR CALCULATION SPECIFICATIONS 

IBM System/360 
Da •• ___ _ 

7576 77 7879 80 

Id:~~i::~on I I I I I I I 
Program ___________ _ 

Pa ... rn 
Programmer 

e; .. Indicators I~~~~:!:~ 
~.... ii Zero 

- 1.1 :: - Plul Min". or 

Un. ! ~ . I Factor 1 Operotlon Factor 2 Result Field ~:=h ~! compar:
ank 

Comments 

j ~ And And * ~ ~ HI,h Low £_1 

~! I ~l ~i' * 1>21<21=2 
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I Resulttng Indi~otor.s not reloted to column 
lheodinSSj CIt le05~ one rcq,uired: ..-

I 
CAl .. Alpha .... I' I Zero/ PI I Minus/ 
(N) .. Numerl, Plus Mints Blank w-ut Low 

(A/N)" Ao. N R~SUhin'l} A~ leu~ one re ... uired_~ D-Oo 

<A-tII)- Either,but both so ..... rndlc:ators --- --- ----Opl:ionol 

Lesencl: E.ntr!/ Req,ulrec:l.1MQx. Length 
-- - - - - -E.nt,'J Optional J o~ Entr.!j 

• NOTE: The entries designd.t.ed ClS required in Field length. ctnd Decima..l Positions a.re neCeS9d.Y~ onl~ if the 
Cl.5socia.ted Result Field. is not d.efined elsewhere. 

Figure 3E. Fields Pertinent to E~ch OFeraticn Code 

A solid straight line indicates that an 
entry is required in that field. A dotted 
straight line indicates that an entry in 
the field is oFtional. 

In the Resulting-Indicators fields: 

A straight dotted line signifies 
opticnal entries to which the headinqs 
Plus, Minus, and Zerc/Blank apFly. -

A line connecting rectangles 
( D-O-D) signifies that an entry is 
reguired in at least cne of the three 
fields, and that the headings High, 
LOW, and Equal--or Plus, Minus and 
Blank--applY· 

A line connecting circles (~) 
signifies that an entry is reguired in 
at least one of the three fields, but 
that the column headings are not 
pertinent. 

Absence of any line, dots, or sym­
eels signifies that an entry is not 
permitted in that field with that 
operatien code. 

The length of the line always repre­
sents the maximum entry. (It is to be 
understood that, where the line extends 
throuqh all ten positions in Factor, 
this refers to the maximum size of a 
literal, but field names are limited to 
six characters.) Entries shown as 
required in Field length and Decimal 
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positions are necessary only if the 
associated Result field is net defined 
else~here (see Bg§~l!_fielg, cols. 43-
48, above). 

All calculation specificaticns to be 
executed at detail time (ccls. 7-8 blank) 
must be entered ahead of all those to te 
executed at total time (L-indicator in 
cols. 7-E). Within this grouping, the cal­
cUlation oreratiens are executed (or 
typassed--depending cn conditicning indica­
tors) in the sequence in ~hich they are 
entered--except when branching (see GCTO 
operation, be lew) • 

Note: 
1:--Whenever a field that ~as defined in 

the input specifications as Facked (P 
in col. I 43) is involved in an epera­
tion, its length must be considered 
tantamount to a standard (unpacked) 
numeric input field with tle same digit 
capacity. The general fcrmula is: 
field length in calculation specifica­
tions = 2n-1, where n = length of 
packed field in inFut specifications. 

2. All data is output in true ferm-­
cemplements for negative values are not 
a c()nsid eration. 

General Feints AFplicable to Arithmetic 
Operations 

1. All source-data and result fields and 
all literals involved must te defined 
as numeric. 

2. The program performs autematic decimal 
alignment cf factors and results. 

3. Result Fields used in arithmetic oFera­
tions become siqned plus or minus 
(i.e., hexadecimal C or D) the first 
time an oFeration is executed with the 
field aE result field, even if the 
field ~as read as input without a zone 
overpunch in the low-order position (or 
with a character in EBCDIC-table column 
A, B, or E). Zero totals are signed 
plus (EBCtIC-table column C) ; the 
result of an arithmetic operation is 
never minus zero with this RPG. 

If the field is thereafter punched 
or printed without editing, zero­
suppression, or first removing the zone 
by a calculation specification (see 
MELZO or MLLZO, telow), a zcne occurs 
cver the digit in the lew-order posi­
tion, as follows: 

11-punch if field ccntents are 
nega ti ve; 
12-punch if field contents are 
positive or zero. 

Similarly, if the low-order position 
of such field is later moved into an 
alpharieric field, the sign may move 
with it (see MOVE or MOVEL instruction, 
below). If that position in the new 
field is then tested fer zenes (see 
TESTZ, below), a positive or zero value 
will yield Plus (indicator in cols. 
54-:5) • 

4. The pregram Ferferms arithmetic opera­
tions, and signs the results, inaccor­
dance with the algebraic laws of signs 
--see Figure 37. 
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.---------~--------._---------T---------------------------------------~------------, 

I CPo COt! I SIGN IN I SIGN IN I SIGN OF I SIGN OF , 
I J FACTOR 1 I FACTOR 2 I RESULT FIELD* 1 REMAINDER* I 
~---------~----------f_---------+---------------------------------------__+------------~ 
I I + I + I + I I 
I ~----------~----------+-----------------------------------------+------------~ 
I I I I I I 
I ADD ~---------_t----------f~-------------------------------------+------.------i 
I I + I I Sign of larger absolute value I I 
I .------~+-------f--------------------------------------f----------1 
I I I + I Sign of larqer ab:::olute value I , 
~-------+----------f_---------f----------------------------------------+-------------1 
I I I + I + 1 I 
I Z-ADD t---------+---------f-----------------------------------------+-----------~ 
I, I I I I I 
r----------+----------f_---------f---------------------------------------+-----------~ 
I I + I + I - if Factor 2 > Factcr 1; otherwise + I I 
I ~--------f_-------f---------·------------------------------+---------1 
I I 1 1- if IFactor 11 > IFactor 21; otherwise +1 I 
I SUB r--------f_---------f-----------------------------------+-------------1 
I I + I I + I I 
I ~-------f_--------f----------------------------------------_+-----------1 
I I I + I I I 
~-------~+----------f_---------f-----~---------------------------------+-----------~ 
I I I + 1 I 1 
1 z- SUB ~-------+--------f---------------------------------------+_--------~ 

I I 1 1 + 1 I 
~------·-f---------f_---------+__---------------------------------t-------------t 
I I +1 + 1 + I 1 
I ~-----+-------f--------------------------------------_+-------------t 
I I I 1 + 1 I 
I MULT t·--------f---------f-----------------------------.------------f------------. 
I I + I I I I 
I ~-------f_--------~----------------------------------------f------------i 
1 I I + I I 1 
~---------f---------f_--------f----------------------------------------+-----------~ 
I I + 1 + I + I + 1 
I ~------f_---------f----------------------------------------_+------------1 
I J I I + I I 
I DIV t-------f----------f_-----------------------------------t-----------~ 
1 1 + 1 1 I + I 
I ~--------+_--------f------------------------~------------+-------i 
I I I + I I I 
r---------+--------f_---------f---------------------------------------t-------------t 
I I I I + I + I 
I MVR ~------+_---------f---------------------------------------__+-----------~ 
I I I I I I L-_______ ~ __________ ~ _________ _L__ ____________________________________ L ____________ ~ 

*Note: Excluding a Result of zero. 
A result of zero is always signed plus. 

Legend: I represents "absclute value of" 

Figure 37. Signs in Arithmetic CpErations 

5. All arithmetic-operation source fields 
must contain valid digits: ConsidEring 
an input field before it is packed by 
the program, the character in each 
colUmn must be represented in rows 0-9 
of the EECDIC table (Appendix D, Figure 
D1)e For packEd input data, thE Equi­
valent valid EBCDIC characters WErE 
describEd under ££~~~g (col. 43), in 
JnfQ1_2£~~itif£1i~~E· 

Any characters that do not represent 
digits (or, digit plus sign in the low­
order position) cause an abortive pro­
gram stop. 

6. The Factors and Result Field in an 
arithmetic operation may each involve 
the same or different field names. 
(E.q.: A + B = C, or A + C C', or C 
+ F = C', or C + C = C', or A + A = C, 
or B + E = C.) 
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7. The execution of any arithmetic opera­
tion may be made contingent on the sta­
ttis of conditioning indicators speci­
fied in control Level (cols. 7-8) and/ 
or in Indicators (cols. 9-17). 

8. Resulting Indicators may be assigned to 
PI us, Minus, and/or Z ero-or-Blank 
(cols. 54-59) to test the result of any 
arithmetic operation. 

9. With one exception (DIV, when followed 
by MVR) , the result of any arithmetic 
operation can be half-adjusted (H in 
col. 53). 

10. Fields that provide only source data-­
as contrasted with receiving result 
data--for an arithmetic operation are 
not changed in any way (including sign 
status) by the operation. Even in the. 
multiplication and division operations, 
the original values of Factor 1 and 
Factor 2 are preserved (unless the same 
field name is used for the Result 
Field) • 

11. The Result Field must be defined in the 
same, or another, calculation specifi­
cation line, or it must have been 
defined in the input specifications. 

12. When the Result Field is used as a Fac­
tor, the user must make sure that the 
Result Field is large enough.to accom­
modate the new product. If the length 
of the Result Field is intentionally 
specified too small (warning message 
RG117 - Result Field may not be large 
enough - is printed), and this length 
is specified as an even number (in the 
unpacked format), the user must know 
the digit in the high-order position of 
the Result Field, since otherwise the 
digit is lost. 

Relationship Between Size of Factors and 
Results (See also Figures 31 and 3~ • 

Source-data fields and result fields are 
limited to a maximum length of 15 posi­
tions; i.e., 15 digits plus sign. (Intern­
ally, in the CPU, this represents 8 bytes.) 

However, the immediate (temporary) 
result of an arithmetic operation (in a 
work area assigned by the program)--befare 
it is moved by the program to the Result­
Field area--may be as large as can b~ pro­
duced by the source-data fields and the 
operation. This presupposes that the ini­
tial result contains enough decimal places 
to drop--and that the Decimal-Positions 
entry (col. 52) specifies the appropriately 
reduced number of decimal places--so that 
the retained number of digit positions does 
not exceed 15. 

If the result positions to the left of 
the decimal pOint, together with the number 
of decimal places to be retained (per col. 
52), exceed the Result-Field Length ~peci­
fied (eols. 49-51) --which must not be 
greater than 15--a corresponding number of 
high-order positions is dropped before 
transfer to the Result-Field location, and 
the status of any Resulting Indicators 
assigned reflects the truncated final 
result. If the Decimal-fositions specifi­
cation is greater than the actual number of 
decimal places that result from the opera­
tion, an appropriate number of zeros is 
aPfended at the right and the number of 
high-order positions is reduced according­
ly, to remain within the Field Length 
specified. 

!otg: In the operations ADD, SUE, Z-AtD 
and Z-SUB, arithmetic overflow may cause a 
Resulting Indicator assigned to a different 
result status ~, -, or 0) to be turned on 
for that specification line, or cause all 
the indicators to be turned off. The con­
ditions to which this ean apply are those 
listed as requiring only six bytes (or 18, 
in the case of Z-SUB) of core storage under 
~~9£g§~!Dg_Qt_QRj~£~_]IQg£gm, Calculation 
Specifications, in Appendix A. 

During program execution, no indication 
of arit hmetic over flow is given. (See ~.I.Q= 
g£sm~ing_!iE2 for a technique to accomplish 
the equivalent, for result-field-length 
specifications of less than 15.) turing 
program generation, a warning message 
(nResu It field may not be large enough ") is 
printed if the siz e of the multiplication 
or division factors involved could theoret­
ically cause the result, after proper deci­
mal alignment, to exceed the length speci­
fied for Result Field. The same message is 
printed if a Factor field in an addition or 
subtraction operation exceeds the Result 
Field size, after decimal alignment. 
(Note: This message is not provided for 
the MVR operation.) Often, by familiarity 
with the particular data involved, the user 
will know that a result field smaller than 
the theoretical maximum suffices. 

Guarding against exceeding result-field 
capacity is based on the rules of algebra: 

1. Addition and Subtraction 

The maximum number of significant 
digits that can result from the opera­
tion is equal to the number of: 

decimal pI aces ! each from the 
+ places to the factor with the 
left of the greater number of 
decimal point such places 
+ 1 
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For example: 

Factor 1: + 9994567898642.06 

-(SUB) Factor 2: ~ _____ 22~Q97211QL25121 

= + 10000248873952.31791 

Such an operation is legitimate, 
although the initial result exceeds 15 
positions--provided the Result-Field­
Length (cols. 49-51) and Decimal­
positions (col. 52) specifications have 
the proper relationshiF, and the 
Result-Field-Length specification is 
not greater than 15. For instance: 

r-------------~-------------------------, 
I Specified I I 
I- I -f I 
I IDeci-1 I 
I.Result-lmal 1 I 
IField IPosi-1 1 
ILength Itionslfinal Result-Field contentsl 
~-----+-----+--------------------t 
1 15 1 1 1+10000248873952.3 OK 1 
1 15 J, 0 1+010000248873952 OK 1 
1 14 1 0 1+10000248873952 OK 1 
1 15 1 2 1+0000248873952.31 high- I 
1 12 1 0 I +000248873952 order I 
1 15 1 6 1+248873952.317910 digits 1 
1 1 1 truncated I L _____ -L-____ L-_________________________ J 

The preceding example illustrates 
that any number of decimal places may 
be dropped (by appropriate Decimal­
Positions entry in col. 52) to fit the 
result within the specified Result­
Field Length (cols. 49-51)--which must 
not exceed 15. If the specified 
Result-Field Length is then greater 
than the retained positions, the signi­
ficant digits are preceded in the 
Result Field by an appropriate number 
of leading zeros. If the specified 
Result-Field Length is too small to 
accommodate the retained positions-­
even if no decimal places are retained 
(0 in col. 52)--a corresponding number 
of the most-significant positions is 
lost. The last entry shows that, if 
the number of Decimal Positions speci­
fiedexceeds the significant ones that 
can result from the operation, an 
appropriate number of zeros is appended 
at the right and a corresponding number 
of high-order positions truncated. 

2. Multiplication 

The maximum number of significant 
digits (including decimal places) that 
can result from the operation is equal 
to the sum of the number of positions 
in the two factors. 

The resulting number of positions 
always includes a number of decimal 
flaces equal to the sum of the number 
of decimal places in the two factors. 
For example: 

Factor 1: -9876418.34255073 

x (~ULT) 

Factor 2: ___ ± ___ 1~~~~2ft221Q1132~ _______ _ 
= -12194310126.6076055217608614652 

i.e., 15 places x 15 places can result 
in 30 places, and 8 decimal places x 11 
decimal places always results in 19 
decimal places. The total of 30 
places, minus 19 decimal places, eguals 
11 non-decimal places. ' 

Thus, in this example, any Besult­
Field-Length specification from 11 to 
15, with associated Decimal-Positions 
specification ftom 0 to 4, respective­
ly, prevents loss of any high-order 
fosition in the result field. For 
instance: 

r-------------~---------------------------, 
ISpecified 1 1 
.. --.,..----.I! I 
1 IDeci-1 I 
IResult-lmal 1 1 
IField IPosi-1 1 
ILength Itionslfinal Result-Field contents 1 
~---+-. ---t--------------------JJ 
I 1S I 4 1-12194310126.6076 OK I 
1 15 1 2 1-0012194310126.60 OK 1 
1 12 1 1 1-12194310126.6 OK 1 
I 12 I 0 1-012194310126 OK 1 
1 11 1 0 1-12194310126 OK 1 
1 11 1 1 1-2194310126.6 high- I 
1 15 1 6 1-194310126.607605 order 1 
1 1 1 digits 1 
1 1 1 truncatedl L _______ L _____ ~ _______________________ --J 

The following formula can be used to 
determine whether leftmost positions 
will be truncated: 

Lr :: Result-Field Length specified 
(cols. 49-51) :S 15 

L1 :: length of Factor 1 
D1 = number of decimal places in 

I'actor 1 
L2 = length of Factor 2 
D2 :: number of decimal places in 

Factor 2 
Dr = number of decimal places specified 

(col. 52) to be retained in the 
result field (product) 

If Lr turns out to be greater than 
the specified (cols. 49-51) Eesult­
Field Length: 
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a. Either Lr must be increased (but it 
must not exceed 15); and/or 

b. Dr must be reduced [tut it cannot 
be negative); and/or 

c. It must be known, from the nature 
of the data, that the product will 
contain appropriatell fewer signi­
ficant high-order digits than the 
theoretical maximum. 

Calculation Specifications (Optional) 124.1 



o 

o 

cD 



o 

o 

o 

If none of the above three techni­
ques can be EmFloyed to satisfy the 
equation, the multiplication cannot be 
performed in its present fcrm. 

A possible remaining stratagem is to 
increase the number of decimal places 
defined for the Factors (elsewhere in 
the calculation specifications, or in 
the input specifications, as th~ case 
may be), without increasing the overall 
length of the Factors. 'Ihis provides 
more decimal places that can be dropped 
to fit the product within the limit Lr, 
by increasing D1 and/or D2 • While this 
reducEs the order of accuracy of the 
result, it prevents truncaticn cf most­
significant Fositions. For example: 

Factor 1: 135.9 
Factor 2: x ___ ~1-'!.2_ 
Product + 11578.68 

If Lr = 4 and Dr = 0 (0 in Decimal 
Positions, col. 52), the Result FiEld 
would contain 1578--a loss of the most­
significant digit. If a Result Field 
greater than 4 positicns cannot be used 
for some reason (say, room in the card) 
--and, of course, the illustration is 
similarly applicable where Lr = 15, and 
therefore cannot be increased-~the 
definition of number of decimal Flaces 
in the Factors can be changed: 

Factor 1: 
Factor 2: 

13.55 
~_85-'!.2 __ 

+ 1157.868 

If Lr = 4 now, and Dr = 0, cnly the 
least-significant digit to the ~eft of 
the original decimal point (namely~ 8) 
is lost. (With half-adjustment, the 
result becomes 1158.) In subsequent 
operations with this result, the user 
then bears in mind the misFlaced hypo­
thetical decimal point. For instance, 
if the field is to be printed, a ccn­
stant 0 can be appended in the output­
format specifications, and the value is 
then printed as 11570 (or 11580, if 
half-adjusted during the multiplication 
operation). This provides a value of 
the proper number of places, and accu­
rate to four significant digits. 

3. Division 

Decimal positions. The number of deci­
ma~Fiaces-in the result (quotient) of 
a division equals the number of decimal 
FlacEs in the dividend less those in 
the divisor. The BPG program pads 
either the dividend cr the diviscr with 
additional zercs at the right, if this 
is necessary to yield the number of 
decimal places specified in col. 52 
(Decimal Positions)--which cannot be 

negative. If half-adjustment is speci­
fied (H in col. 53), the program a uto­
matically modifies padding to yield one 
extra decimal position (which is 
dropped again after half-adjustment). 

Two examples: 

1. Half-adjustment not specified: If 
the dividend is 123.643 (3 decimal 
places), and the divisor is 1.41 (2 
dEcimal places), the quotient con­
tains 1 decimal place (3- 2) • 

If col. 52 specifies 2 decimal 
places for the quotient, the pro­
gram adjusts the dividend to 
123.6430 (now, 4 decimal places in 
the dividend - 2 decimal places in 
the divisor = 2 decimal places in 
the quotient). If, on the other 
hand, 0 is specified in col. 52, 
the program leaves the dividend 
unaltered at 123.E43, but adjusts 
th e divisor to 1. 410 (now, 3 - 3 = 
0) • 

2. Half-adjustment specified (H in 
col. 53): If the dividend is 
579321 (0 decimal places), and the 
divisor is .46 (2 decimal places), 
the number of decimal places in the 
result would be negative (0 decimal 
places in dividend - 2 in divisor -
1 for half-adjust), which is not 
possible. A minimum of three Os 
must therefore be added to the 
dividend by the proqram. 

If col. 52 specifies 0 decimal 
places for the result, the program 
adjusts the dividend to 579321.000: 
2 decimal places in the dividend + 
1 extra dividend place for half­
adjustment of quotient - 2 decimal 
places in the divisor = 1 decimal 
place in the initial result. After 
half-adjustment, no decimal plage 
is retained. 

If 3 is specified in col. 52, 
the program adjusts the dividend to 
579321.000CCO: 5 decimal places in 
the dividend + 1 Extra dividend 
place for half-adjustment of quo­
tient - 2 ~ecimal places in the 
divisor = 4 decimal places in the 
initial result. After half­
adjustment, 3 decimal plaCES are 
retained. 

Expressed by formulas: 

1. Without half-adjustment 
specified. 

A + D1 - D2 Dr (0 :$ Dr :$ 9), 
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2. 

where 

A Adjustment factor 
D1 number of decinal places 

in Factor 1 (di vidend) 
D2 number of decimal places 

in Factor 2 (divisor) 
Dr number of decimal places 

specified (in ccl. 52) for 
Result Field (quotient). 
a S Dr $ 9 states that the 
number of decimal places 
in the final quotient must 
be zero cr qreater but no 
greater tban nine, because 
these are the limits for 
the Decimal-Positions 
entry in eel. 52. 

If the equation is satisfied 
with A =0, the dividend and 
divisor as stored (under their 
field names or as literal$) fit 
the result requirements. 

If A > 0, the \ with a number 
program pads ! of zeros, in 
the dividend decimal Fosi-

tions at the 
If A < 0, the right, cor-
program pads responding to 
the divisor / the absolute 

value of A. 

With half-adjustment (rounding) 
speci fied (H in col. 53) 

A + D1 - D2 = rr + 1 
9) 

(0 $ Dr $ 

This equation is identical to 
the previous cne with this 
exception: The dividend must 
contain one more decimal place 
to yield the same number of 
decimal Flaces in the final 
result. An extra decimal posi­
tion is needed in the initial 
calculated quotient for half­
adjustment; thereafter, it is 
dropped. 

Si~~_Bestric1ion§. The rules pertaining to 
decimal positicns in divisicn are defined 
above. In addition, total Factor and 
Result-Field sizes are limited to a maximum 
of 15 positions each, including any zeros 
appended by the program when padding (see 
above) • 

Expressed as equaticns related to the 
decimal-places formulas abcve: 

L 1 + A (i fA> 0) $ 1 5, 

where 

L1 unpadded (original) length of Factor 1 
(dividend) 

L2 + IA I (if A < 0) S 15, 

where 

L2 = unpadded (original) length of Factor 2 
(di visor) 

Alternatively, considered independently 
of the previous formulas, and before 
padding by the program, factor sizes and 
number of decimal Fositions must satisfy 
both of the following two e~uations for the 
division operation to be executed: 

where 

L1 length of Factor 1 (di vidend): $ 15 
D1 number of decimal positions in Factor 

1: ~ 9 
L2 length of Factor 2 (di visor)! $ 15 
D2 number of decimal positions in Factor 

2: S 9 
Dr number of decimal places specified for 

resul t (quotient): $ 9 
H 0, if half-adjustment not specified 

1, if half-adjustment specified (H in 
col. 53) 

si~~~t~~g1i§nt_J]~§~1!1. Assuming that 
the divisor field always contains a signi­
ficant digit in its highest-order position, 
the quctient contains a number of positions 
equal to the size of the dividend plus 1, 
less the size of the divisor, and less 1 if 
half-adjustment (rounding) is specified. 
Dividend and divisor sizes refer to padded 
factors (see above). 

If the divisor field always contains a 
significant digit in the highest-order 
position, the formula is: 

Lr = 1 + F1p - F2p - H, 

where 

Lr = m1n1mum length of Result Field 
required to acccmmodate quotient 
(after half-adjustment, if any) 

F1p= length of Factor-1 (dividend) field, 
after padding (if any) 

F2p= length of Factor-2 (divisor) field, 
after padding (if any) 

H 0, if half-adjustment not specified 
1, if half-adjustment specified (H in 
col. 53) 

If the position of the highest-order 
significant digit in the divisor field may 
vary, the result-field must be larger to 
accommodate all totals. The result-field 
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length must be increased by a number egual 
to the maximum numter of leading zercs in 
the divisor field. 

Si~~_.Qi __ g§!!!.£!i.!l.Q,§~. The re nainde r (-which 
can te salvaged by an MVR op~raticn--see 
telo-w) contains a number of positicns egual 
to the length cf the diviscr, after padding 
(if any). J ts number of decimal pIa ce s is 
equal to that in the dividend, after pad-
ding (if any). 

Effects cf Each Operation Code 

ADD (Acd) 

The ccntents of the field in Factor 2 cr 
the literal entered in Factor 2 is added, 
algetraically, to the literal or the con­
tents of the field in Factcr 1. The result 
of this addition is placed into the result 
field specified in cols. 43-48, and 
replaces any previous data in the result 
field. Any excess positicns in the result 
field are set to zero. 

Factor (say, A), Factcr 2 (say, B), 
and the Result Field (say, C) may all te 
different fields~ A + B = C. 

Factor 1 or Factor 2 may be the samE 
field (i.e., haVE the same field name) as 
the Result Field. The value of the con­
tents of the rEsult field is then 
increaSEd, algEbraically, ty the value 
reprEsented by Factor 1 cr Factcr 2, rES­
pectively: operation A + C = CI Cr C + B 
C I. 

Factor 1 and Factor 2 may be the same 
(ie e., have the same field name), but may 
be different frem Result Field. TwiCE the 
valUE of either Factcr thEn becomes the 
result: cperation A + A = C = 2A. 

Factor 1, Factor 2, and the REsult Field 
may all tE tl:e same field (i.e., have the 
same field name). The absolute val~e of 
the contEnts of the result field is then 
doubled: cperation C + C = C' = 2C. 

Z-Arr (Zero and Add) 

ThE result field is set to zero before the 
contents of the field or the literal in 
Factor 2 is addEd algebraically into the 
cleared rEsult field. Factor 1 must bE 
left blank. 

If a literal of 0 is entered in Factor 
2, Z-ADD, in effect, caUSES the result 
fiEld to te clearEd to plus zero. (How­
ever, seE SUB, below, for a preferred 
method.) 

SUB (Subtract) 

The contents of the field in Factor 2 or 
the literal in Factor 2 is subtracted alge­
braically from the literal cr the contents 
of the field in Factor 1. The result of 
this subtraction is placed into the speci­
fied result field, and replaces any pre­
vious data in the result field. Any eXCESS 
positions in the result field are set to 
zero. 

Factor 1, Factor 2, and the Result Field 
may all be different fields: A - B = C. 

Factor 1 may be the same field (i.e., 
have the same field name) as the Result 
Field. The value in the result field is 
then reduced, algebraically, by the value 
in Factor 2: operation C - B = CI. 

Factor 2 may be the same field (i.e., 
have the same field name) as the Result 
Field. The new result-field value is then 
the negative of the original result-field 
value, increased algebraically by the value 
in Factor 1: operation A - C = CI • 

Factor 1 and Factor 2 may be thE same 
field (i.e., haVE the same field name), but 
may be different from Result Field. The 
result is then zero: operation A - A = C = 
+0. (However, see immediately below for a 
method of setting the result field to zero 
that is usually preferablE.) 

Factor 1, Factor 2, and the Result Field 
ma y all be the same field (i. e., ha ve the 
same field name). This sets the rEsult 
field to +0 (i.e., all zeros, signed plus): 
operation C - C = CI +0. 

Note: The operation C - C = C' = +0 is 
recommended for clearing a numeric field; 
this method never consumes more core 
storage space, and often uses less, than 
other methods (Z-ADD literal 0, or MOVE of 
Os or blanks, for instance). 

Z-SUE (Zero and Suttract) 

The result field is set to zero before the 
contents of the field or the literal in 
Factor 2 is subtracted, algebraically, into 
the cleared result field. This places the 
negative of the Factor-2 value in the 
result field. Factor 1 must be left blank. 

If a literal of 0 is entered in Factor 
2, Z-SUB, in effect, caUSES the result 
field to be cleared to pI us zero. (How­
Ever, see SUB, abOVE, for a preferred 
method. ) 

No1~~ Although the result field is cleared 
before Factor 2 is suttracted into it, the 
former contents of the result field are 
available as Factor 2 (i.e., -C = C' is 
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feasible). A Z-SUE operation with the same 
field name in Factor 2 as in tbe Result 
Field is the simplest way to reverse the 
sign of data. 

MULT (MU 1 tiply) 

The contents of the field cr the literal in 
Factor 1 (multiplicand) is multirlied, 
algebraically, by the literal or the 
contents of the field in Factor 2 
(mul tiplier). The product of this 
multiplication is placed in the result 
field specified in cols. LJ3-48, and 
replaces any previous data in the result 
field. Any excess positions in the result 
field are set to zerc. 

In general, execution time of a 
multiplication oreration is ~inirni2ed if 
the multirlicand (Factor 1) has the smaller 
average sum-of-digits valUES (crossfoot sum 
of the digits). Unless kncwledge of 
particular values involved in the factors 
indicates otherwise, the sEaller field may 
be assumed tc ccntain the ~maller average 
sum-of-digits value, and should therefcre 
be assigned as the multiplicand (Factor 1). 

Examples cf sum-of-digits values: 

Factor 
Factor 

12348--sum of digits 
C.92 ~-sum of digits 

18 
11 

Factor 1, Factor 2, and the Result Field 
may all 1::e different fields: A x E = C. 

Factor 1 or Factor 2 may be the same 
field (i.e., have the same field name) as 
the Result Field. The new result is then 
the product of the former result-field con­
tents ano a Factor: operaticn A x C or C x 
E = C'. 

Factor 1 and Factor 2 may be the same 
field (i.e., have the same field name), but 
different from Result Field. ~he result is 
then the square cf either Factcr: orera­
tion A x A = C = + A2. 

Factor 1, Factor 2, and the Result Field 
may all 1:e the same field (i.e., have the 
same field name). The new result is then 
the square of the former result-field 
value: cperaticn C x C = C' = + C2. 

Note: When the result field is used as a 
Factor, the user must make sure that t}e 
Result Field is large enough to accommodate 
the new rroduct. This imrlies that, if 
there are significant digits to the left of 
the defined decimal rosition in either fac­
tor, an equivalent number of high-crder 
rositions of zero may have to exist in the 
original result-field value. At any rate, 
a diagnostic warning message (~Result field 
may not 1:e large enough") will be rrinted 
at time of object-program generation. 

For further details on multiplication, 
see sections above: Q~n~I£l_RQint§ 
!BBli~£121~_.:tQ_~.Ii1h!!!§1i~_.QB§.I£1iQIL§ an 0 
]~l£ii~nshiB_~~i~~§n_~i~~_Q!_K£~!Q.I§_£nQ 
Re§~11§; and also Figures 31, 32, and 37. 

DIV (Divioe) 

The ccntents of the field or the literal in 
Factor 1 (dividend) is divided, algebraic­
ally, by the literal or the contents cf the 
field in Factor 2 (divisor). The result of 
this division operation (the quotient) is 
placed in the result field specified in 
cols. 43-48, and replaces any previous data 
in the result field. Any excess positions 
in the result field are set to zero. The 
remainder is accessible only if a Move 
Remainder (MVR) operation is next; other­
wise it is lost. 

A dividend (Factor 1) of zero yields a 
quotient of zero. A divisor (Factor 2) of 
all-zero is not permitted; it will cause an 
error stcp. 

Half-adjustment (rounding) of the quo­
tient is nct permitted if the Move Remain­
der operation (MVR) follows (see below). 

Factor 1, Factor 2, and the Result Field 
may all be different fields: operation A + 
B = C. 

Factor 1 may be the same field (i.e., 
have the same field name) as the Result 
Field: operation C 7 B = C'. 

Factor 2 may be the sa~e field (i. e., 
have the same field name) as the Result 
Field: operation A ~ C = C'. 

Factor 1 and Factor 2 may be the same 
field (i. e., have the same field name) and 
be either different from the Result Field 
or the same field. This yields a guotient 
of 1 (to the left of any decimal point spec­
ified for the Result Field, with zeros in 
all decimal positions): operation A + A = 
C = 1., or C ~ C = C' = 1.--an inefficient 
method of setting a field to 1.--

For further details on division, see 
sections above: Q§n~.I§l_RQin!§_lBB1i~abl~ 
!Q_~.Ii1h~~1if_QB~.I§!ion§ and B§l£.:tiQBEhiB 
~~!~§§n_~!~~_Qi_E£~!Q.I§_§nQ_]es~11§i and 
also Figures 32 and 37. 

MVR (Move Remainder) 

The remainder from a Divide (DIV) operation 
is transferred--by a zero-ana-add operation 
supplied by the program--to any result 
field specified in cols. 43-48 of this 
specification line. It replaces any pre­
vious data in that result field. Any 
excess rositions in the rEsult field will 

128 System/360 Model 20 CPS Rercrt Prcgram Generator 

o 

o 



o 

o 

o 

contain zeros. F'aetor (eels. 18-27) and 
Factor 2 (eels. 33-42) must 1:e left blank. 

MVR is an arithmetic eFEratien. 
Therefore: 

The rEsult is signEd. The sign of 
the remainder is the same as the sign 
of the dividend. If the dividEnd ~as 
unsigned, the result of an MVR opera­
tion will be signed Flus--since re~ults 
of arithmetic oFerations are always 
signed. 

Decimal alignment is Ferfermed ty 
the Fregram; 

Half-.Adjustment (rounding) may be 
Epecified (H in col. 53); 

REsulting Indicators (eels. 54-59) 
may tE assigned; 

If the Result Field is not largE 
Enough te acccmmodate all thE high­
order Fositiens in the remainder (after 
appropriate dEcimal alignment), a 
corresFending number of the most­
significant (leftmost) Fositions is 
lost. Nc warning message er errer stop 
eccurs, either at generaticn or object­
Frogram Execution time, if the Result 
Field is not large enough. 

The length of the remainder of a divi­
sion is Egual to tr.e length cf the divisor. 
"Length ef the divisor" refers to the actu­
al diviser used by the program in the tIV 

operatien; this can 1:e lengEr than the 
field length specified for Factor 2, if the 
divisor was padded 1:y the program--see 
RelE!icns.h.iE_~et~~.§£_~i~'§_.9!_fac.!2.f.§_§:.nQ 
Re§!!l!§...!. __ 12ivision.L above. 

The value of the remainder (R) can be 
determined by the follc~ing formula 

R = Dividend - Diviscr x Quotient 

WhEn the MVR operation is used, it must 
follow immediately (i.e., in the next spec­
ification line) after the pertinent Divide 
( D I V) 0 per at ion; a nd Hal f - A d jus t ( H inc 01 • 
53) must not be specified for that particu­
lar DIV operation. The related DIV and MVR 
specification lines must have the same con­
ditioning indicators, recorded in t}e same 
sequence; i.e., the contents of cols. 7-17 
must be identical for the two specification 
lines. 

Most likely applicatiens of MVR are: 

1. To test whether the remainder is zero 
(illustrated in Fiqure 38), and 

2. To perform division expansion (double­
precision division). 

(See also Figure E11 for another 
application. ) 

Fiqure 38 shows scme specifications for 
arithmetic operations. Specifications for 
such operations haVE also already been 
illustrated in Figures 5, 9, 10, 12, and 
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33; and Figure 36 identifies the pertinent 
specificaticn fields for each cperaticn. 

Explanaticn of Entries in Iigure 38 

The fields named ALPHA, GA!!A, DELTA, and 
ZETA are assumed tc have been defined in 
the inFut specificaticns cr elsewhere in 
the calculaticn specificaticns. Note that 
all detail-time spEcificatiens precede all 
total-time specificaticns--an absolute 
requirement. Within these two cycle-time 
segments, the specifications are executed 
in the crder in which thEY afpear. 

~§~itic~!ig]§_li~~Q1. The field namEd 
EETA is set to ZEro, and the ccntents cf 
ALPHA are then addEd algetraically tc the 
value zerc in EETA. The field length and 
decimal Flaces for BETA are defined in line 
02; they could equally well be defined in 
line 01 instead, or in both lines--provided 
they are defined equally in both lines. 
The decimal Foint of ALPHA is aligned to 
accord with the twc decimal places in EETA. 
Any excess pcsiticns in EETA ccntain ZEro; 
and excess high-order positions in ALPHA, 
beyond the capacity of the BETA field, are 
lost. 

Factor 1 is not used with Z-AtD. The 
specificaticns in this line are executed at 
detail time (cols. 7-8 blank), Frovided 
indicator 05 is cn. 

Line 02. Tre value -12.32 is added alge­
braically to (i. e., 12.32 is subtracted 
from) the contents of EFTA. The numter of 
decimal Flaces is equal in beth factcrs. 
Thus: 

EETA XXX.XX 
ADD -_.1~~J~ 

Result: BETA ±JXX.XX 

Indicator 10 turns (or remains) on if the 
result is negative; otherwise it remains 
(or turns) off. The specificaticns in this 
line are eXEcuted at detail tirr:e, Frcvided 
indicator 05 is on. 

Line 03. The ccntents of the field named 
DELT~arE added al~ebraically tc the cen­
tents of GAMMA. The result is stered at 
the lccaticn assigned by the prcgram tc 
EPSILN, defined as four positicns 1eng, the 

.fourth Fosition being a decimal plaCE. The 
specificaticns in this linE are executEd at 
detail time, provided indicator 05 is cn. 

Line_]~. If indicator 05 is on, and tt.e 
value in EETA was last negative (indicator 
10 on), then--at detail tirre--ALFHA is 
cleared tc plus zerc. Fcr instance: 

AT--,PHA 
SU E: 

1234 
1~1~ or SUE: 

+0000 

-1234 
-=-1134 
+0000 

This is as efficient (in terms of core 
storage consumption) as, cr more efficient 
than, any other technique for setting a 
numeric field to zero. 

Lil!~]~. The field named ETA is set to 
zero, and the contents of ZETA are then 
algebraically subtracted from the value 
zero in ETA. ETA is defined as containing 
no decimal places, and being six positions 
long. 

If the value in ZFTA is Fositive, indi­
cator 25 will be on after the operation 
(subtraction of a positive value from zero 
yields a negative result). 

Factor 1 is not used with Z-SUE. The 
specificaticns in this linE are executed at 
detail time, provided indicator 42 is on. 

line 06. The value in the field named 
EPSILN-is squared. (The result will always 
be positive or zero: the product of two 
positive or two negative values is posi­
tive.) Since EPSILN consists of 4 posi­
tions including one decimal place (see line 
03), the product will contain 2 decimal 
places ~ithin a maximum of 8 positions 
total length. By specifying only 1 decimal 
positicn for THETA, a total length of 7 
positicns fcr THETA is certain to accommo­
date the maximum result. The second decimal 
position is retained for half-adjustment (H 
in col. 53), and thEn dropped before the 
final result is placed into the location of 
'IRE'IA. 

Indicator 12 will be on after the opera­
tion if the final (half-adjusted) result, 
after the second decimal place has been 
dropped, is zero (actually, plus zere). 

The specifications in this linE are 
executed at total time (L-indicator in 
cols. 7-8), and provided indicator L1 is 
on. 

Line 07. The literal in Factor 1 is 
dIvIdEd algebraically by the value in 
THETA. The operation takes place at total 
time, if L1 is on, tut is suppressed if the 
value in THETA is zero (indicator 12 on if 
THETA is zero): division is nct possiblE.: 
with a divisor of zero. 

THETA contains 1 decimal position (seE 
line 06), and 3 are d~fined for the Result 
Field (IOTA)~ Since the literal in Factor 
1 has only 3 decimal places, the proqram 
pads the dividend by appending a 0 as 
fourth decimal place; then, 4 decimal 
places in the dividEnd minus 1 in the divi­
~or will provide the 3 decimal places 
called for in the quotient. 

The dividend, after padding, is 10 posi­
tions lonq. Providing 10 positions in the 
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result field (IOTA) allows for any numter 
of leading zeros in the divisor. If it is 
known that there is always a significant 
digit in the high-order position of ~HETA, 
IOTA need be no larger than 4 Fcsitiens: 
10 dividend positiens (after paoding) - 7 
divisor pcsitions + 1 = 4--see E§121ig~§hi£ 
Between Size of Factors and Results: tivi-
sion~-abcve~-------------------------------

Half-adjustment (rounding)--which, if 
specified, would have padded tte dividend 
by an additional zero--is not permitted 
because an MVR operation fellows. 

line_Q,!!. The field named I<AFPA is set to 
zero. Then, tbe remainder from the divi­
sion operation in line 07 is placed in 
KAPPA. 'IHETA, the diviser, is 7 positions 
long, including 1 decimal place. There­
fore, the remainder is also 7 positiens 
long. The dividend, after padding, 
includes 4 decimal places; therefore, the 
remainder has 4 decimal Flaces. I<APPA is 
to contain 3 decimal positicns (3 in cel. 
52); therefore, 6 positicns will accommo­
date the entire remainder after the last 
decimal Flace has been dropped. Half­
adjustment (specified by H in col. 53) 
occurs before the last decimal pesiticn is 
dropped. The ha If-ad j usted (round ed) 
remainder is henceforth available at the 
locaticn named KAPPA; witheut the MVR 
operation it would be lost. 

Indicator C8 is on after the eperation 
if the remainder, after half-adjustment and 
dropping ef the fourth decimal pcsitien, 
was zero. 

The Factor fields are nct used with MVR. 

Note that the MVR specificaticn must be 
in the line immediately fcllewing the per­
tinent DIV operation, and that the twe 
specificatien lines must have identical 
entries for conditioning indicatcrs 
(cols. 7-17). 

These operations move part or all of the 
literal in Factor 2, or of the ccntents of 
the field named in Factor 2, to the field 
named in Result Field. The contents cf the 
field or the literal in Factor 2 remains 
unchanged. The data moved te the result 
field replaces the former ccntents cf' the 
corresponding positicns cf the result 
field. The Result Field must te defined in 
the same, or another, calculation specifi­
cation line, or it must have been defined 
in the input specificatiens. Meve opera­
tions differ from arithmetic operations in 
several significant respects. Peints gen­
erally applicable to move cperations 
follow: 

1. ~calltomatic decimalaliqnment is per­
fermedbytheproqI:am. Nevertheless_, a 
numeric result field must be -de_fin€d as 
numeric somewhere by an entry (0-9) in 
Decimal Pesiticns (col. 52), which also 
locates the decimal point for possible 
compare or arithmetic operations with 
that field. 

2. When data is moved only to a portion of 
the result field, the centents of the 
remaining portien are not changed. 

3. At the beginning of proaram execution, 
data fields are set te: 

Blank (EBCDIC 4 C) in all posi tions-- if 
defined as alphameric; 

Zero (EBCDIC 0) in all digit positions, 
with lew-erder positiens unsigned 
(lewest-order half-byte EBCDIC F)--if 
defined as numeric. 

Therefore, if no data has been 
placed in a result field by a prior 
operation, any portion of the result 
field that exceeds the source field in 
a move operatien remains blank or zero 
(alphameric or numeric field, 
respectively). 

B£te: See Appendix D fer code 
structure. 

4. A numeric result field is only sianed 
(other than hexadecimal F) if it was 
signed before the move, or if a sian is 
moved into its low-order position. 
Also, a siqn in the lew-order position 
ef a numeric field can be removed 
(i.e., hexadecimal F can be placed in 
the sign position) • 

5. A result field can be min us zero: if 
only zeros and a minus sign are moved 
(or no sign position is moved but the 
result field previously contained a 
minus sign), and no significant diqits 
remain in the result field, it will 
contain zeros and be signed minus. If 
the sign positien is then tested by 
TESTZ (assuminq the field is then 
alphameric), a Resultinq Indicator 
assigned to Minus (cols. 56-57) will 
turn on. 

6. Data may--with limitaticns, defined 
below--be moved from an alphameric 
field to a numeric field, and vice 
versa. 

7. The diqit porticns of numeric fields 
arE net restricted to EECDIC-table rows 
C-9 (see Appendix D, Fiqure D1); i.e., 
no test is made that they contain only 
valid digits that can be used in arith­
metic or editing operations. 
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8. Half-adjustment is nct possible; there­
fore, cel. 53 must be left tlank. 

9. Resultinq Indicators cannot be 
assiqned; therefore, cels. 54-59 must 
l:e left blank. 

10. The execution of move operations may be 
conditioned ty indicatcr entries in 
Ccntrcl Level (cols. 7-8) and Indica­
tors (cols. 9- 17) • 

11. Cnly cne source-data field (Factor 2) 
is-involved in any mcve operaticn. 
Factor 1 must be left tlank. 

12. Maximum field sizes--
Numeric fields: 15 positicns 
Alphameric fields: 25E Fositicns. 

When an alphameric field is moved to 
a numeric field, or vice versa, only 15 
Fositiens can be transferred. 

Note: The user need net ccncern him­
self with the fact that numeric fields 
are facked (so that, for example, 15 
digits are contained in 8 bytes): the 
frog ram automatically ferforms the 
required packing and unpacking, and 
corrects for any differences in half­
bytes utilized. The user treats field 
lengths as though packing were not a 
consideration; for example, a field of 
15 digits has a field-length specifica­
ticn cf 15. 

Effects ef Each Operation Code 

MOVE (Move Right-Aligned) 

The contents of the field cr the literal in 
Factor 2 is moved into the specified result 
field, riqht-aliqned. 

If the result field is lcnger than Fac­
tor 2, the excess left-hand positiens ef 
the result field remain unchanged. If the 
result field is shorter than Factor 2, the 
contents of only the equivalent number of 
right-hand positions of Factor 2 are placed 
in the result field. 

A source field or literal defined as 
alphameric can be moved te a result field 
defined as alphameric or numeric; also, a 
source field or literal defined as numeric 
can be mcved te a result field defined as 
alphameric or numeric. 

When an alphameric field or literal is 
moved to a field defined as r.umeric (i.e., 
with Decimal-Positions entry in ccl. 52 
wherever the field is defiI1ed) : 

The diqit portion of each position to 
be moved is transferred from the source 
field (Factor 2) to the equivalent 
position of the result field; a blank 
is transferred as zero. 

The zene portion of the low-order posi­
ticn ef the source fiel6 (Factor 2) is 
also transferred to the low-order posi­
tion of the result field. Zones in 
other positions of the source field are 
net transferred. 

Note: 
"-:--The transfer of the lew-order-position 

zone from an alFhameric field to a nu­
meric result field adheres to the fel­
lowing rUles, so that valid signs for 
arithmetic operations result. 
(Refer to EBCDIC table, Appendix D, 
Figure D1) : 

a. If the source position (in Factor 
2) contains any of the punch combi­
nations in EECDIC-table column E or 
F, the E- or F-zone, respectively, 
is transferred to the result field, 
and the result field is considered 
Fositive (or zero, if entire 
result-field is zero). 

b. If the source Fosition contains any 
of the punch cembinations in 
EBCDIc-table column D, or an EECDIC 
60, D-zone (minus) is transferred 
to the result field, and the result 
field is treated as negative (or 
zero, if entire result field is 
ze ro) • 

c. All other punch combinations in the 
source position are transferred to 
the result field with C-zone 
(plus), and the field is treated as 
positive (or zero, if entire result 
field is zero). 

2. If a numeric literal is signed, the 
sign is recorded in the leftmost posi­
tion (col. 33) of Factor 2. Neverthe­
less, the program signs the low-order-­
not the high-order--position of the 
literal. Therefore, if the literal is 
used in a move eFeration, the sign is 
in the Froper position. 

Fiqure 39 portrays the alignment and 
zone transfer in MOVE eperations. Figure 
41 includes specifications for some MCVE 
operations in Figure 39 (as well as for the 
MOVEL operations in Figure 40). 
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Reference No. 

~I,:h:'~,% (4 = I,tte, D) In r" 41 

Result Field 

Before MOVE Operation 

alphameric 

After MOVE Operation 

numeric result field CD 

Result Field Larger than Factor 2 

Before MOVE Operation 

IA,C,E,G,PIH,4ISIN, alphameric 

'--~After MOVE Operation 

numeric or 
alphameric (4 = letter 0) 

,7,8,4,2,5 i 
=:........ 

numeric result field 

alphameric result field 

Result Field Smaller than Factor 2 

Before MOVE Operation 
+ numeric or + 

,p ,H 14, S, N , alphameric ,5 ,6,7,8 ,4 alphameric (4 = letter 0) 
\ 

After MOVE Operation 

,7,8,4,2,5 i numericresultfield ® 

@ 
=--;.... 

I P I H I 41 SIN i alphameric result field 

Before MOVE Operation 

numeric 

After MOVE Operation 

,7,8,4,2 IN I alphameric result field 

Result Field and Factor 2 Same Length 

Iigure 3S. MOVE Operaticns 

MOVEI (Move Left-Aligned) 

The contents of the field cr the literal in 
Factor 2 is moved into tte sFecified result 
field, left-aligned. 

If the result field is lcnger than Iac­
tor 2, the eXCESS right-hand Icsiticns ef 
the result field--includinq a sign in a 
numeric result field--rernain unchanged. If 
the result field is shorter than Factor 2, 
the contents of only the equivalent number 
of left-tand Fositicns of Factor 2 are 
placed in the result field (but see 
explanation of zone moves, below). 

A source field or literal defined as 
alphameric may be mOVEd to a result field 
aefined as alphameric or numeric; also, a 
source field or literal defined as numeric 
may ce mcved to a result field defined as 
alphameric or numeric. When moving Factor-
2 data to a numeric Result Field, cnly the 
low-erder positicn ef the Result Pield can 
have a zcne transferred to it. If ne zone 

positicn is transferred, the numeric Result 
Field retains its fermer zone; positions 
other than the lew-erder positions can con­
tain digits only. Elank in an alphameric 
field is transferred to a numeric field,p.s 
zero. 

Figure 40 illustrates MOVEL operations, 
including the behavior of zones (or signs). 
Figure 41 contains the specifications for 
the MOVE and MOVEL cperations shown in 
Figure 39 and 4C. 

Rules for MOVFL zone transfers 

1. Factor 2 same length as Result Field 

a. Factor 2 and Result Field numeric: 
Sign is moved with lew-order digit 

b. Factor 2 numeric, Result Field 
alphameric: Sign is moved with 
low-order digit; other result-field 
positions will contain only digits. 
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nurn. 

nurn. 

alph. 

alph. 

nurn. 

nurn. 

Factor 2 .. Result Field 

17, 8.4,2,51 
+ 

Before MOVEL Operation 15,6,7.8,41 

\7,8.4,2 ,51 After MOVEL Operation 17 ,8,4.2,51 

17,8.4,2,51 Before MOVEL IA,K,T,4,DI 

Ip, H,4, 5,NI 

Ip,H,4,5,Nr 

I P, H, 4, 5 , NI 

Ip, H,4, 5, NI 

10,9 0 0,0 8,4 2,5\ 

10,0,0,0,0,8,4,2,51 

19,0.3,1,7,8,4,2,51 

After MOVEL 

Before MOVEL 

After MOVEL 

Before MOVEL 

After MOVEL 

Factor 2 and Result Field Same Length 

Before MOVEL Operation 

After MOVEL Operation 

Before MOVEL 

After MOVEL 

17,8,4,2,NI 

17,8, 4, 2,~ 

IA. K, T,4 ,D I 

+ 
15.6,7 ,8,4 I 

numeric 

alphameric 

numeric 

alphameric 

numeric 

alphameric 

---+------
alph. 

alph. 

nurn. 

nurn. 

alph. 

alph. 

I B,R ,W ,C,X, H,4,5 ,NI 

IB,R,W,C,X,H,4,5,NI 

IB, R,W ,C, X, H,4, 5 ,NI 

IB,R,w,C,X,H,4,5,NI 

17 ,8,4,2,51 

17 ,8,4,2,51 

17 ,8,4,2,51 

17 8,4,2.51 

Ic, P T ,5, NI 

Ic,p,T,5, NI 

IC,P,T,5, NI 

IC,P,T,5,NI 

Before MOVEL 15 ,6,7,8.4 1 

After MOVEL 12,9,6,3.7 I 

Before MOVEL 

After MOVEL 

Factor 2 Longer Than Result Field 

Before MOVEL 

After MOVEL 

Before MOVEL 

After MOVEL 

Before MOVEL 

After MOVEL 

-Before MOVEL 

After MOVEL 

+ 
p.3,fl,9,4,3,2,l,01 

IB, R, W, C, X, H,4, 5 ,A I 

13,7,3,5,5,3,2,1,111 

\B,R,W,C,X, H,4,5 ,A 1 

IC, P, T, 5, N, H ,4,5 ,A I 

Factor 2 Sharter Than Result Field 

Figure 4 C. MOVEr CpEraticns 
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c. Factor 2 alphameric, Result Field 
numeric: Zone and digit portions 
of low-order character are moved; 
zones in other positions are not 
moved. 

d. Factor 2 and Result Field alphamer­
ic: All characters are moved to 
the equivalent Result Field 
positions. 

Not~: When Factor 2 and the Result 
Field are the same length, the HOVEL 
and MOVE operations perform identical 
functions. 

2. Factor 2 longer than Result Field 

a. Factor 2 and Result Field numeric: 
The sign from the low-order posi­
tion of Factor 2 is moved over the 
low-order digit of the Result 
Field. 

b. Factor 2 numeric, Result Field 
alphameric: No sign is trans­
ferred; result field will contain 
only digits. 

c. Factor 2 alphameric, Result Field 
numeric: Zone from the low-order 
character of Factor 2 is moved over 
the low-order digit of the result 
field; other result-field positions 
will contain only digits. 

d. Factor 2 and Result Field alphamer­
ic: The appropriate number of 
leftmost characters in Factor 2 is 
moved to the equivalent positions 
of tije result field. 

3. Factor 2 shorter than Result Field 

a. Result Field numeric: The digit 
portion of the Factor-2 data 
replaces the contents of the equi­
valent number of leftmost positions 
in the result field. These result­
field positions will contain only 
unsigned digits. The sign in the 
low-order position of the result 
field is not changed. 

b. Result Field alphameric: The 
entire characters in Factor 2 
replace the contents of the equiva­
lent number of leftmost positions 
in the result field. No change is 
made in the zone of the low-order 
position of the result field. 

Note: 
1. Whenever the operation does not involve 

transfer of a sign (or zone) portion to 
the low-order position of the result 
field, the sign (or zone) previously in 

the low-order position of the result 
field is left unchanged. 

2. Whenever the operation involves transf­
er of a zone portion from an alphameric 
Factor 2 to the low-order position of a 
numeric result field, the particular 
zone placed over the low-order digit of 
the numeric result field follows the 
rules itemized in the Note under MOVE, 
above. 

MOVE and ~OVEL operations are useful in 
a number of situations. For example, they 
facilitate splitting a field so that cha­
racters (such as a hyphen) can be printed 
between the portions while retaining high­
order zeros in the printout (use of an edit 
word in the output-format specifications 
causes suppression of at least one leading 
zero). This application is described in 
g£~g£~~!ing_Ti£§. Also, a literal consist­
ing of zeros or blanks can be moved into a 
result field to clear all or part of it. 

~ 
~it 
J ~ foc:tor2 o..~ined 

........... F- e.lsewher. 4.: 

Operotlon Factor 2 Rnult Field 

Length F"ormClt 

'5~~J"'.U .• OV£ IFIELD. FIELIDI. I'lfl 
15 OVE F'I'E'LiDA F'i!IEL~k: I , 

~O VE L 'IPiH4f-»N' F' 11£ ,'D2 !6' 

i' ""A'. ~(),V £ L ~ l'EI. ID5 I Fl e L ~" 6 

6 ~~J~ ~ 0 ~ £ L FII E L i~ % I FIr L D Y 9 • 

NOTE: For ease of illustration the Result Field is defined 
in each Move-tpecification line. 

Figure 41. MOVE and HOVEL Specifications 
for Moves Illustrated in 
Figures 39 and 40 

Points to Note in Figures 40 and 41. 

1'. Factor 2 may be a field name or a lit­
eral (see Figure 41: items 5, 11, 12, 
13, 14, 15, 20, 22). 

2. Although--if a sign is specified for a 
numeric literal--it must be recorded 
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leftmost, the program treats the sign 
as being located in the low-order posi­
tion: compare items 11, 12, 15, and 20 
in Figures 40 and 41. 

3. Item 15 illustrates that a minus zero 
result can occur after a move 
operation. 

4. The decimal-point location in the 
Result Field is independent of any dec­
imal point in the source field (Factor 
2): see all numeric items--no decimal 
alignment takes place between the 
source and result fields in a move 
operation. Nevertheless, a Decimal­
Positions entry (col. 52) is reguired 
wherever a numeric result field is 
defined, and there must be no Decimal­
Positions entry for alphameric fields. 

5. The zone (or absence of zone) in the 
low-order position of the result field 
is not changed when the move operation 
does not involve transfer of a zone 
portion to the low-order position of 
the result field: see items 19-22 in 
Figure 40. 

6. Items 19 and 21 also indicate that the 
low-order position of a numeric result 
field can originally contain a sign, 
but can also be unsigned (hexadecimal 
F) • 

7. Factor 1 must be left blank in all Move 
opera tions. 

Move Zone 

This operation has four variations, to pro­
vide for moving a zone from the high-order 
(leftmost) or low-order (rightmost) posi­
tion of one field to the high- or low-order 
position of another. The zone (if any) in 
the specified position of the field or lit­
eral in Factor 2 is moved to the specified 
position of the Result Field, replacing any 
zone previously in that position. 

A zone can be moved from an alphameric 
field or literal to an alphameric or numer­
ic field, or from a numeric field or liter­
al to a numeric or alphameric field. How­
ever, since numeric fields can have a zone 
only in the low-order position, a zone can­
not be moved from or to the high-order 
position of a field defined as numeric. 

~LLZO (~ove 1ow-order zone to 1ow-order 
~gne position). The zone in the low-order 
position of the field or literal in Factor 
2 is moved to the low-order position of the 
Result Field. Factor 2 and/or the Result 
Field may be numeric or alphameric. 

MHHZO (~ove Migh-order zone to ~igh-order 
~gne position). The zone in the high-order 
position of the alphameric field or literal 
in Factor 2 is moved to the high-order 
position of the alphameric Result Field. 

~LH~Q (~ove bow-order zone to ~igh-order 
~Qne position). The zone in the low-order 
(rightmost) position of the numeric or 
alphameric field or literal in Factor 2 is 
moved to the high-order (leftmost) posi­
tion of the alphameric Result Field. 

~HLZO (~ove Migh-order zone to bow-order 
~gne position). The zone in the high-order 
fosition of the alphameric field or literal 
in Factor 2 is moved to the low-order posi­
tion of the alphameric or numeric Result 
Field. 

A zone is moved to an alphameric Result 
Field exactly as it appears in the source 
field (Factor 2). When transferring to 
numeric fields, certain zones that may 
appear in alphameric fields are first 
converted--see the Note under MOVE, above. 

Figure 42 illustrates Move-Zone opera­
tions. Figure 43 includes some specifica­
tions for the operations illustrated in 
Figure 42. 
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Figure 42. Move-Zcne Operations 

The last l~ne in Fig~re Q2 shcws how 
Move-Zone oFeratiens can ccnveniently te 
employed to remove a C-zcne (+) from a 
positive numeric field to prevent punching 
of a 12-overpunch, or printing cf a letter 
or symbol, when the field is used in 
output--without th€ necessity of editing 
and, thus, offering the ability to retain 
leading zeros. The literal er FcsiticT; in 
the field from which the zcne is to be 
moved, to eliminate a C-zone (+) or t-2one 
(-) in the numeric resul t field, must con­
tain an F-zone (see EBCDIC, Figure D1); 
i.e., any of the digits 0-9 or any of the 
remaining six characters in EBCDIC-table 
column lacelled F. 

These operations test data ccnditicn~ 
without effecting any changes in data 
fields. Results of the tests are signified 
by the status of Resulting Indicators 
assigned in cols. 54-59. Execution of the 
specifications for these operaticns may be 
conditioned by the status cf indicatcrs 
designated in Control Level (eels. 7-.8) and 
Indica to rs (cols. 9- 17) • 

Effects of Each Operation Code 

COMP (Compare) 

The contents of the field or the lite~al in 
Factor 1 is compared against the centents 
of the field or the literal in Factor 2. 
Any Resulting Indicators specified in cels. 
54-59 reflect the result cf the compari~on. 
(Factor 1 and Factor 2 ncrmally ccntain 
diff~rent fi~ld names or literals; but it 
is permitted to ccmpare data to itself 
~actor 1 and Factor 2 identical),~hi~h 
always yields a ccmparison result of 
"Equal. ") The Result Field (and rela ted 

fields--i.e., cols. 43-53) must be left 
1::lank. 

A Resultinq Indicator must be assiqned 
to at least one of the three possible 
conditions: 

Hiqh (cels. 54-55): 
Low ( c 01 s • 5 6- 5 7) : 
Equal (cols. 58-59): 

Factor 1 > Factor 2 
Factor 1 < Factor 2 
Factor 1 = Factor 2 

After the Cempare operation, the Result­
ing Indicator (if any) assigned to the con­
dition found to exist, turns on; any indi­
cator~ assigned to the other two possible 
conditions turn off. However, the same 
indicator may also be assigned to more .than 
one of the three possible conditions (e.q., 
Hiqh and LOW, or High and Equal, or Low aad 
Equal); it then turns on if one of the~Pll'" 
diticns to which it was assigned appli~s,.i' 
Different indicators may be assigned to 
two, or all three, of the possible con4J~·~, 
tions. The status ef the Besulting In~ic~~ ~~ 
tors can be used to conditicn the ~xs~:,~~A~:~t." 
of calculation specifications (by Ent:rie,~,·>:"i'~';:~)~ 
in cols. 7-17) and/er output-format spe(fi;,;;/ 
fications (by entries in cols. 23-31). 

If executien of the calculaticn-speci­
fication line that contains the ComFare 
operation is itself conditior.ed by inaica­
tors (in cols. 7-17), the user must remem-: 
ber tbat tbe ccmFarison will not be eXEcuted 
during each program cycle unless the statQs 
of the conditioning indicators is always 
appropriate. Therefore, Resulting Indica­
tors could reflect an earlier, and possibly 
inapplicable, comparison. 

Factor 1 and Factor 2 must both be 
alphameric or both numeric. Certain 
aspects of the Compare operation differ fQr 
alphameric and numeric fields or lite~als~ 
as follo\/s. 
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Alphameric Fields or Literals: 

1. Fields (or literals) of unequal length 
are left-alignEd. Tr.e shorter field is 
assumed to ccntain an eguivalent number 
of blank right-hand FOEiticns to equate 
the length of both fields. 

2. Blanks within a field (or literal) are 
treatEd as blanks, nct as zercs. 

3. Maximum length of the (lcnger) Factor 
is 4 C rosi ticns. 

4. The compar isen is tasEd upen the 
internal Medel 20 collating sequence, 
which corresFonds to the EBCDIC-table 
sequence (see APFendix D, Figure D1). 
Note that, in EBCDIC, the most-commonly 
used characters follow this sequence: 
t, &, -, /, A-Z, 0-9. Thus, a digit 
signEd Fcsitive (if the field is 
defined as alphameric) is lower in 
sequence than one signed negative, or 
than an unsigned digit. 

ThE user has the option of SUbsti­
tuting any sequence cf his choice fer 
the standard EBCDIC seguence, by means 
of a translaticn table (see Altered 
Ccllating Sequence, AFFendix D). The 
altered collating seguence will then 
apFly beth tc alphameric Ccmrare crera­
ticnE and to Matching-Fields 
operations. 

Numeric Fields or Literals: 

Numeric Compare is tantamount to an arith­
metic operation. Therefore: 

1. Fields or literals of unequal length 
are aligned at the (defined cr imrlied) 
decimal Faint. Where cne field or lit­
eral is then shorter t}an the cther (at 
the 1igh-order or low-crder end), it is 
assumed to contain an eguivalent number 
of zeros. 

2. The maximum length of a Factor is 15 
rositions. (This refers to the literal 
or field specified in the Factcr; any 
left or right zeros as~umed by the pro­
gram for decimal alignment--see 1, 
above--are not counted when considering 
the limitaticn of 15 Fcsitions.) 

3. The compariscn is algebraic; i.e., a 
positive value is treated as higher 
than the same value signed negative. 
The_sequence, f~om low to high, !s: 9 
to 1, 0, 1 (or 1) to 9 (or 9).. 0 = 0 = 
O. A value with an unsignEd (hexadE­
cimal F) +cw-order digit is treated as 
Fositive (unless all digits arE zeros). 
A technigue for Ferfcrming absolute 
numeric Compare (i.e., ignoring siQns) 

is given in PrQg~~~~!ng Ti]§, Appendix 
E. 

If the low-order position of a field 
does not· contain a zone acceptable as a 
sign (hexadecimal zone C, D or F; or 
hexadecimal byte 05-06), an error stop 
occurs. 

4. All positions of both Factors must con­
tain valid digits: 

Considering an input field before it 
is packed by the program, the character 
in each column must be represented in 
rows 0-9 of the EBCDIC table (Appendix 
D, Figure D1). For packed data, the 
equivalent valid EBCDIC characters were 
described under Packed (col. 43), in 
1~E~t_2E§fiti££!ions. 

Any characters that do not represent 
digits (orr digit plus sign in the low­
order position) cause an abortive pro­
gram stop. 

Compare is frequently a more efficient 
method of sequence-checking than the use of 
Matching Fields for that purpose alone. It 
also allows checking for duplicates, which 
the Matching-Fields specifications cannot 
accomplish. Figure 68--Part I includes an 
illustration utilizing Compare for this 
purpose. 

Fiqure 43 includes some specifications 
for Compare oFeraticns: 

2E~£ii!£~!!~n§_line_07. The contents of 
the field SLS66 (say, 1966 sales) are com­
pared with the contents of SLS65. If 1966 
sales exceeded 1965 sales, Besulting Indi­
cator 21 is turned on; if they were less, 
Resulting Indicator 26 turns on; if the two 
years had equal sales, 30 turns on. The 
two inapFlicable indicators will be off 
after the compare operation. 

Lin~Q~. The alphameric literal OCTOEER is 
compared against the contents of the field 
named MONTH (which must also be defined as 
alphameric). If the MONTH field does not 
consist exactly of the word OCTOBER, indi­
cator 15 is turned on; if it does consist 
exactly of OCTOBER, indicator 15 will be 
off after the compare operation. 

1!l!~~~. The contents of the field named 
GRSPAY (which must be defined as numeric) 
are decimal-aligned with the numeric 
literal 1250.00, and then compared 
algebraically against it. If GRSPAY 
contains a value algebraically equal to or 
larger than 1250.00, indicator 04 turns on; 
if its value is algebraically less than 
1250.00, indicator 05 turns on. The 
inapplicable indicator of the two (04 or 
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05) will be off after the ccmpare 
cperaticn. 

li.D~_j..Q. 'The ccntents of the fielo named 
NETPAY (wrich must ce defined as numeric) 
are decimal-aligned with t~e numeric 
literal C (for which the dEcimal Fcint is 
assumEd after the 0; thus: 0.), and then 
compared alqEcraically against it. If 
NETPAY is greater than zerc, indicator H1 
will be cff after the compare 0Feration. 
If NETPAY is zero cr negative, indicatcr 81 
turns on; if it is not turned off ty a 
subsequent calculation operaticn, the 
system will halt after detail-time outFut. 

TE'STZ (Test ZonE) 

The zcne Fcrticn of the high-order (left­
most) positicn of the alphameric field 
nameD in Result Field (ccls. 43-48) is 
testeo. Any Resulting Inoicatcrs specified 
in ccls. 54-59 reflect the result of the 
test; i.e., thE type of zcr.e present in the 
high-order Fcsiticn (refer also to EEcrIC 
tarle, AFpendix D, Figure D1). The Result 
Field must :te defineD (in this line cr 
elsewhere) as alFhameric (cel. 52 tlank).­
Factcr 1, Factor 2, Decimal Positiens (col. 
52), and Half-Aojust (ccl. 53) must te left 
tlank. 

A Resulting Indicator must be assigneD 
to at least cne of the three possible 
cond itions ..... -

Plus (cols. 54-55) --Eguivalent ef 12-
punch: &, cr any of 
the characters that 
haVE the same zene as 
the letter A. 

In terms of the EECDIC 
table~ code 50, cr 
any of the 16 charac­
ters in the cclumn 
labElled C. 

Minus (ccls. 56-57) --Eguivalent of 11-
punch: -, er any of 
the characters that 
haVE the same zene as 
the letter J. 

In terms of the EEcrIC 
tab 1 e ~ c od e EO, 0 r 
any of the 16 charac­
ters in the column 
labelled D. 

Elank (cols. 58-59)--Other zones, or equi­
valent of no zone: 
Any of the 222 EECDIC 
characters not consi­
dered Plus or Minus 
(see immed ia tely 
atove) • 

After the TESTZ operaticn, the Resultinq 
Indicator (if any) assigned to the condi­
tion founo to exist, turns en; any indica­
tors assigned to the other two possible 
conditions turn off. However, the same 
indicator may also re assigned to more than 
one ef the three possible conditions (e.q., 
Plus ana flank, or Minus ana Blank, or Plus 
and Minus); it then turns on if one of the 
conoitions to which it was assiqned applies. 

Different inoicators may be assicLed 
to twe, or all thrEe, of the possible con­
ditiens. The status of the Pesultinq Inoi­
cators can be used to condition the execu­
tion of calculation specifications (ry 
entries in cols. 7-17) an%r cutput-format 
specificaticns (by entries in cols. 23-31). 

B2i~: An inoicator 01-99 assiQneo to Blank 
(cols. 58-59) is on at the beqinninq of 
program execution. Any inoicator in Plank 
cf a TESTZ specification is also turned cn 
when the fielo is transferred to the output 
storage area by an output specification, if 
Blank-After (B in col. 39 in the output­
format specifications) is specified. (If 
several different indicators are assiqned 
to Zero-or-Blank of the same field in dif­
ferent specifications lines, the earliest­
assigned is turned en by Blank-After.) 
Where Blank-After turns on the indicator 
assigned tc Zero-or-Blank, this dOES not 
turn off an indicater assiqnEd to Plus or 
Minus, if it was on. 

Fiqure 43 includes some examples of spec­
ifieaticns for tre TESTZ operation. 
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(ti~" two, or three indieaters, specifiEd ,in 
eels. 54-59, can be either set en (SETCN) 
or set off (SETOF) by a Single calculaticn 
sp~cification, without ccneurrent perfer­
mance of any other calculaticn o~eraticn. 
A~ ~ndicator ~ust be specified in at lEast 
one of the Resulting Indicators fields 
(cols •. 5Lj"'-55, ~6-57, 58-59). 'Ihe column 
headings ever eels. 54-59 (Plus/High, 
MinUS/LOW, Zero-or-Blank/Egual) are irrele­
vant to these operations. 

Factor 1, Factor 2, Result Field, Deci­
mal Positions, and Half-Adjust must te left 
tlan k. 

Execution of these operatiens may bE 
e~nditicned by the status cf indicatcrs 
designated in Control level (eels. 7-8) and 
ift Indicators (eels. 9-17). 

F{f,eets cf Each Operation Code 

~fE,t£'6N· .. '. (S E t 0 D) 

!"'~l·;iAd·icators assigned by entry in eels. 
~.";;~5, 5€-S" and 58-59 are turned en. 

SE'rOF (Set Off) 

The indicators aSSigned by entry in eels. 
54-55, 56-57, and 58- 59 are turned off. 

Points to Note: 

1. Any indicator may be SETON or SETOF. 

2. If the IE indicator is SITON during 
tetal-time calculaticns, ~rccessinq is 
terminated after total-time output. If 
it is SETON during detail-time calcula­
tions, it is turned off again by the 
~rogram after detail-time output for 
that card. 

3. If the MR indicator is SETON or SETOF, 
it assumes--before the next detail­
calculation time--the status it would 
have without the prier SETCN cr SETOl 
instruction. 

4. If the CF or OV indicator is SITCN or 
SETOF, it assumes--after ccm~letien of 
the nearest following detail-time or 
total-time output--the status it would 
have without the prior SETON or SETOl 
instruction. 
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5. If indicator LO is S E'I'OF, it is turned 
cn again by the progra~ after the next 
detail-time output. 

E. If indicator H1 or H2 is SETCN, and has 
net teen turned eff by a specification 
before the next detail-time output, the 
system halts after detail-time oDtFut. 
If the system is restarted (by pressing 
the CPU START key twice), the pregram 
sets H1 and H2 off at that point. 

7. SETON or SETOF of any I-indicator (LR, 
19-11, LO) does not autematically set 
any ether L-indicator en or off. 

8. Indicators 1P and I1-L9 are always set 
off by the program after detail-time 
output. 

9. The status ef any indicator assigned as 
card-type Resulting Indicatcr (ccls. 
19-20 in the input specifications) is 
revised--based on card type read--after 
detail-time cut put, regardless of any 
prior SETON or SETOF instruction. 

10. The status of any indicator assignEd as 
Field Indicator (cols. 65-70 in the 
input specifications) is revised--based 
on the contents of the input field-­
before detail-time calculatiens, regard­
less of any prior SETCN or SETOF 
instruction. 

11. An indicator assigned te Zero-or-Blank 
in Field Indicators (input specifica­
tions), or in Resulting Indicators 
(calculation specifications) of an 
arithmetic or TESTZ eperation, turns on 
upon execution of a Elank-After 
instruction (output-fermat specifica­
tiens), regardless of any prior SETOF 
operation. 

All of these points were fully discussed 
earlier under prQgram_Logi£_Ilow, JQQi~~= 
tors, and JnQi~~1QLl:lier~!:~hY. 

Figure 43 includes SFTON and SETOF spec­
ificaticns. SETON is also illustratea in 
Figures 5D and 33. 

within the grouping of detail time and 
total time, the RPG program normally 
executes specifications in the order in 
which they appear. Branching implies 
deviation from this natural sequence. 

Two types of branching are pessible with 
this BPG: 

1. Branching within RPG: Skipping tc an 
RPG calculation specification other 
than the next one in the normal 
sequence. 

This involves the FPG operation code 
GOT a for the point ef origin of a 
branching operation, and the pseudo­
operation code TAG for the point cf 
destination of a branching operation. 

Branching within BFG, by a GaTe 
instruction, can be useful in several 
situatiens. For instance: 

To bypass an entire calculation 
section that is inapplicable when 
certain conditions apply (see 
Figure 44). 

To call in a cemplete BPG routine 
that applies only under certain 
circumstances (e.g., square root). 

To call in an PPG routine that ap­
plies to several, tut net all, card 
types. This method may consume 
less core storage space than 
repeating the specifications in 
several placEs. 

To bypass detail er total output 
under particular conaitions (see 
Figure 44). 

To iterate a sequence of specifica­
tions; i.e., to create a program 
loop (see Fiqure 44A, line s 05-13) • 

To repeat the same eutput several 
times, based on a control number 
which may vary for aifferent input 
cards (see g!:Qg!:£~~iQg_1iE§, Appen­
dixE) • 

2. Eranching to an external subroutine: 
Transferring control of the program 
from RPG to an external routine in 
machine language, provided by the user 
or supplied by IEM. 

The routine must be in relocatable 
form, and must inclu de the various con­
trol cards (such as ESD ana RID) norm­
ally created when a program is written 
in Basic Assembler Language and then 

'converted to machine lang~age with the 
Easic Assembler program. The end of 
the routine must contain instructions 
to return contrel to the RPG program. 
A thorough understanding of the SRI 
publications I~~_~~§te~L12~_Mo1§1_2C 
!E§i~_!§§emRl~E_1EngQEg~_J~~EQ~nQ 
T~~l, Form C26-3602 ana 1]~~!~36~ 
Model 20 Functienal Characteristics, 
Form-A26::5847-is-a-pr~requisite.---

This kind of branchinq involves the 
operation code EXIT for the point of 
origin of a branch, and the pseudo­
operation code RIAEL. The latter iden­
tifies specification lines which define 
fields that are used both in an exter-
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nal routine and in the FPG program, and 
indicators that are referenced in an 
external subroutine. 

Branching to an external routine may 
enable the user to incorporate, in a 
program principally written for FPG, 
operations not easily accomplished with 
FPG itself (e. q., selection of the last 
card of each ccntrol 'jroup--see £.£2.= 
gI~E~iB~liE§' Appendix E) • 

Any number of external sucroutines 
may CE used with an FPG program, within 
the limits of core storage positions 
availatle. 

Both the GOTO and the EXIT cperaticns 
may te ccnditioned by the stat~s of indica­
tors designated in Contrcl Level (cols. 
7-8) and Indicators (ccls. S-17). 

Eranchinc Within RPG 

GOTO (Branch To) 

This operaticn code defines the Fcint cf 
eriqin fcr a skip (branch) to an FPG calcu­
lation specification line cther than the 
next in Eeguence. No cther operaticn-­
besides initiating a brancr.--is performed 
by the sFecificaticns in this line. 
Eranching can 1e to an earlier or subse­
guent calculation specification line. For 
c1='anchinq frcm 'detail-tirre calculaticnE to 
total-time calculaticns, or vice versa, see 
sursection celew. 

Factor 2 must centain the name (the 
address) of the Feint of destination of 
this tranch instruction. The rules for 
forming this name are identical with those 
for field names (i.e., one tc six charac­
ters in ccnsecutivE columns, tr.e first cf 
which mUEt be in ccl. 33 and must be alpha­
betic, tre remainder being alphabetic er 
numeric). The same Foint-cf-destinaticn 
name may ce used with any number of GOTO 
points of criqin; i. E., several Foints of 
crigin may all branch to the same FPG rou­
tine. But, of course, any ene pcint-of­
destinaticn name can cnly be associated 
wit has in q led est ina tie n f c i n t (se eTA G , 
below). 'Ihe pcint-of-destination name must 
not 1e UEEd for any ether Furpcse; i.e., it 
must not also be a field name in input spec­
ificatiens or in other calculation 
operations. 

Facto r 1, Pesul t Field (and the asse­
ciated fields fer Field length, Decirral 
Positions and Half-Adjust) I and Resulting 
Indicators--i.e., cels. 18-27 and ~3-5S-­
must all ce left blank. 

The GCTO eperation can be an unccndi­
tional branch--ccls. 7-17 are then blank-­
or it can be a conditional tranch~-i.e., 

there are entries in Ccntrol Level and/or 
Indicators, cols. 7-17. 

If Centrel Level (cels. 7-8) contains an 
entry (LO-L9, or LF), the branch is 
executed at total time, provided the parti­
cular I-indicator is on--and subject to the 
status of indicators that may be designated 
in Indicators ~ols. 9-17). If Control 
level (cols. 7-8) is blank, the branch is 
executed at detail time--subject to the 
status of indicators that may ce designated 
in Indicators (cols. 9-17). 

TAG (Destination of a Branch operation) 

This pseudo-operation code merely desig­
nates the specification line as a destina­
tion peint to which a GOTO operation may 
branch. Factor 1 contains the point-of­
destination name (left-aligned, starting in 
col. 18) that was assigned in Factor 2 of 
the related GOTO specification line(s). 

A Foint-of-destination name cannot be 
associated with more than cne TAG specifi­
cation line--otherwise the program co~ld 
not know to which of several destination 
points it should branch--nor can it serve 
as a field name anywhere else except as a 
destination name in GOTO specification 
lines. 

Factor 2, Result Field (and its asso­
ciated fields), and Resulting Indicators-­
i.e., cols. 33-5S--must be left blank. The 
Indicaters fields (cels. 9-17) must also be 
left tlank. 

If the TAG line is preceded by total-
ti me sFeci fica tion lin es (i. e., line s wi th 
I-indicator entries in Control Level, cols. 
7-8), the 'lAG specification line must also 
have an I-indicator (LO, 11-19, or LR) in 
Control Level (cols. 7-8). If the TAG line 
is fellowed by detail-time specification 
lines (i.e., lines without entries in Con­
trol level, cols. 7-8), the TAG line must 
also be blank in Con trol level (cols. 7- 8) • 

The presence or arsence of an L­
indicator in Centrel Level (col~. 7-8)--as 
stipulated in the preceding paragraph-­
serves twe Furposes at object-Frograrn 
generatien time: 

1. The pregram checks that all specifica­
ticns for detail time precede all spec­
ifications for total time. The TAG 
line mu~t satisfy this check. 

2. Absence of an L-indicator in Control 
Level (cols. 7-8) of the TAG line sig­
nifies that the destination of the 
branch operaticn lies within detail­
time calculations; presence of an 1-
indicater in Ccntrel ~evel of the TAG 
line signifies that the destination of 
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the branch operation lies within total­
time calculaticns. The significance of 
this distinction beccmes apparent ~hen 
branching between detail-time and 
total-time calculaticns is ccnsidered 
(belc"l) • 

]~!§: It is the presence or absence of 
an (any) L-indicator (in Control Level 
of the TAG line) at generaticn time 
that determines "Ihether the branch 
destination lies within detail or total 
time. At object-program execution 
time, it is immaterial whether that 
L-indicator is cn cr off: the TAG line 
will still serve to identify the branch 
dest ination. 

When performing a GOTO cperaticn, the 
program skips to the operation that follows 
the TAG line which contains (in Factcr 1) 
the same name that the particular GOTO line 
contains (in Factor 2). 'Ihat next opera­
tion may te another specification line in 
the same cycle time-segment (detail or 
total time, respectively); i.e., either the 
GOTO line and the line fcllowing TAG are 
both blank in Control Level (ccls. 7-8), or 
both contain L-indicators in Ccntrol Level. 
The operation in that line is then 
executed--subject to conditicning indica­
tors in ccls. 7-17. Thence, operations 
proceed seguentially, line by line, as is 
normal. If the TAG line is the last calcu­
laticn specificaticn line in a cycle time­
segment (detail time or total time), the 
pertinent cutput operations follow (detail­
time or tctal-time output), and the prcgram 
continues in its standard seguence as shcwn 
in Figure 6, B~~_Ef2gfam_Logic. (If the 
GOTO and TAG specifications are not in the 
same cycle time-segment, see immediately 
below. ) 

Branching Bet"leen Detail-Time and Tctal­
Time Calculations within FPG 

a. Branching frcm total-time calculaticns 
to detail-time calculations. 

If the GOTO line contains an L-
Indica tor in Ccntrcl Level (cols. 7-8) 
but the associated TAG line does nct, 
the program skips frcm the pcint of the 
GOTO line in total-time calculaticns to 
the pcint follcwing the TAG line in the 
detail-time calculations. 

Total-time and overflow-time outputs 
are bypassed. The status of all indi­
cators remains unchanged--including 
L-indicators (LO-L9, LE), overflow 
indicators (OF, OV), MB indicator, and 
Field Indicators. Figure 6, ~PG_gro­
gf~~_12Bi£, shows what ncrmal program 
actions are bypassed cn a skip frcm 
total-time to detail-time calculations. 

The data from the previous card 
remains available. If the program then 
continues in the normal sequence, the 
data from the next card to be processed 
never becomes available. 

If the LB (Last Record) indicator is 
on before the branch operation, it 
remains on until completion of detail­
time output, at which time it is turned 
off by the program. Ncrmal end-of-job 
routines are bypassed; the exact conse­
guences, if an end-of-job situation 
exists, are difficult to predict in 
generalized terms, because they depend 
on a combination of conditions. 

b. Branching from detail-time calculaticns 
tc total-time calculaticns. 

If the GOTO line is blank in Control 
Level (cols. 7-8) but the associated 
TAG line contains an I.-indicatcr in 
Control Level, the prcgram skips from 
the point of the GCTO line in detail­
time calculaticns to the point follow­
ing the TAG line in the total-time cal­
culations. No detail-time output 
cccurs. Data from the next card is not 
transferred to the input work area; the 
data from the card being processed 
remains available. ('Ihe same input 
data 'is repeatedly transferred tc the 
process area each time the program 
advances to detail-calculation time.) 

Total-time calculations from the 
point of the TAG line are executed 
(again) seguentially--subject to the 
status of conditioning indicators in 
cols. 7-17, as is normal. This is fol­
lO"lEd (unless bypassed by another GOTO 
instruction) again by total-time output 
and, if OF or CV is on, by overflow­
time output--after which detail-time 
calculaticns recur. Figure 6, BPG Pro­
gf£~12gi£, should be consulted-for-the 
implications. 

]2i~: When branching from detail time 
to total time, the pertinent tctal-time 
calculations and output are performed-­
even if total time would otherwise be 
bypassed (see 12i~1=1~m§~~Q~§§§inE_2n 
~]~n_ln~, under lfQgfE~_1QBi£_110~). 
However, total time is still bypassed 
on subsequent cards--if it would norm­
ally be bypassed--unless tctal time is 
reached by a GCTe instruction. 

If I-indicators or card-type Result­
ing Indicators "Iere turned cn cr off 
(by SETON or SETOF, or as Resulting 
Indicators) during detail-time calcula­
tions preceding the GCTO operation, 
they retain that status. If indicators 
assigned as Field Indicators, or the MR 
indicator, were turned cn or off durinq 
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detail-time calculaticns preceding the 
GOTO operation, they revert--after each 
repeated total-time cutput--to the set­
ting they had immediately preceding the 
original detail-time calculations for 
the card beinq processed. 

If an overflow-indicator (OF and/or 
OV) was turned on or off dlJring detail­
time calculations preceding the GOTO 
operation, it reverts--befcre cverflcw­
time CDtput--to its status at t~e end 
of the preceding total-time output. 
However, if OF (or OV) was off at the 
conclusicn of the preceding total-time 
output, and a carriage-tape channel-12 
punch is encountered during cne of the 
repeated total-time cutputs, OF (or ON) 
turns cn. Once turned cn by channel 
12, it will always be cn at cverflow­
cutput time, until the next detail-time 
output has been completed. 

Ncrmally, branching from detail time 
to tctal time is employed to repeat 
printed output on paper forms. Hcw­
ever, if punching cr printing intc 
combined-file cards is performed during 

repeated total-time output, it takes 
place in successive cards of the file 
and these additional cards are not 
read. (See ]~1!i~=1i~g_Q~!But_!~ 
£~~Q§_Q~~iQg_Qn§-R~2g~~~-fY£1§, under 
~~2g~~!!!_12gi~_El.Q'!!·) 

NO!~: When the calculation specifications 
call for branching (GOTO and TAG) between 
detail time and total time, a warning mes­
sage is printed during generation cf the 
object program: "GO'IO AND TAG ARE NO'I IN 
THE SAME CALCULA'I'ICN TIME." 

Figures 44A and B illustrate GOTO and 
TAG specifications. (The particular speci­
fications used in Figure 44--other than 
GO TO and TAG--were random choices.) 

Explanation of Entries in Figure 44A 

If the result of the subtraction in line 01 
was negative, control is transferred--by 
the specifications in line 02--to RTN1 
(say, Routine 1) in line C9--both points 
wholly within detail time. Otherwise, the 
multiplication in line 03 is first 
executed, and then control is transferred 
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to line (9. This illustrates a ccnditional 
1:ranch (Indicator: 10 in line 02) and an 
unconditional 1:ranch (no Indicatcr in line 
04); it also exemplifies fcrwar:d branching 
frcm sevEral peints cf origin (lines 02 and 
04) to the same point of destinaticn (line 
C9) • 

If the last operaticn in Routine 1 does 
not turn cn indicator 15, the program 
branches at that pcint to RTN2 (say, Rou­
tine 2)--bcth the point cf crigin and the 
point of destinaticn lying within detail 
time. Routine 2 followed 1:y Rcutine 1 are 
then executed repetitively until indicator 
15 turns cn, whereafter the next seguential 
specification after Routine 1 is executed. 
This group of entries illustrates use cf a 
program loop (line 13 to lines 05-12), and 
branching back tc an earlier specification 
line within the same cycle time-segment. 

After indicator 15 has turned on, the 
next sequential operation (line 14) is car­
ried out. If the zone in the high-crder 
positicn of ZETA is the eguiv~lent of minus 
(i.e., indicator 20 is nct cn), the prcgram 
continues sequentially; but, if indicator 
20 is on, detail-time calculaticns are ter­
minated. Detail-time output is then the 
next operation. Trese entries shcw how to 
bypass remaining detail-tim€ calculaticns: 

the GOTO branch is to a TAG line that is 
the last detail-time specification--the 
ENDDTL TAG-line is blank in Control Level 
(cols. 7-8), which defines it as a detail­
time specificaticn; the next specification 
line has an L-indicator in Control Level 
(cols. 7-8), which defines it as a total­
time specification. Therefcre, the ENDDTL 
TAG-line is the last detail-time calcula­
tion specification. 

If, instead of blanks, an I-indicator 
were entered in Control I.evel (cols. 7-8) 
of the ENDDTL TAG-line, the effect would 
be--

If indicator 20 is nct on: no 
difference. 

If indicator 20 is on: the specifica­
tions in line 14 would be the last 
detail-time operations performed. The 
next operation would be at total time-­
line 19, or a subsequent line, depend­
ing on the status of conditioninq indi­
cators desiqnated in cols. 7-17. No 
detail-time output would occur until, 
possibly (depending on execution of 
GOTO instructions next detail time), 
following detail-time calculations 
after the next tctal-time output. 
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Explanation of Entries in Figure 44B 

The specificaticns in line~ 02 tc 04 are 
always e~ecuted at detail time. If the MR 
(Mat chin g Record) indica tcr is on, d et ail .... 
time outFut follcws, sub~eguently fellewed 
by total-time calculations in the normal 
manner. If the MR indicator is cff, 
detail-time output is bYFa~sed, and the 
program executes total-time specifications, 
beginning with line 10--or a sub~eguent 
line, deFending cn the status of the L­
indicators in Control Level (ccl~. 7-8);. 
if L1. and L2 are both off, total-time out­
put is the next operation after detail-time 
calculation~. This illu~tIate~ not cnly 
bypassing of detail-time output, but also 
the facility of entering into any point of 
the total-time calculatiens. It al~c 
points out that, if the status of all con­
ditionina indicators happens to prevent 
execution of any calculatien specification 
in a cycle time-segment, tetal output for a 
time segment can occur without any preced­
ing calculation oFeration~. 

If indicators L2 and 12 {line 13) or L1 
and 99 (line 15) are on.. total-time an d 
overflow-time output~ are bypassed, and 
specificaticn line 02 of detail-time calcu­
lations is executed next. In the fermer 
case (In d ica tors L2 and 12 en) , the last 
total-time calculaticn specification is 
also bypassed. If neither the indicater 
pairs L2 and 12 , nor L1 and 95 are on, 
total-time calculaticns are completed in 
the normal manner, followed by total-time 
output. These specifications illustrate 
the following: branching from ene of two 
points of origin to one peint of destina­
tion; bypassing of total-time output, and 
optional concurrent bypassing ef seme 
total-time ealculatien specificatiens (line 
14) • 

N0i~: The TAG lines defined as total-time 
lines (see, for examFl~, line C9 in Fiqure 
44E) by entry of an I-indicator in centrol 
Level (eels. 7-8) will perform their func­
tion regardless of whether the particular 
indicator is on. 

Eranching to an External Rcutine 

"EXIT (Branch TO) 

This operatien code defines a point in the 
RPG calculatien specifications at which 
control ef the program i~ transferred to a 
designated external ~ubroutine previously 
prepared in System/3EO Medel 20 machipe 
language. The address fer return to the 
RPG program is stored in register 14. 

Factor 2 must centain the name (the 
address) of the subroutine te which centrol 
is tc be transferred. (This name is 
entered at STABT in the sutroutine.) 'The 
name may te ene to four Fositien~ leng. 

The first character must te alphatetic and 
must te in col. 33; the optional (one, two, 
or three) additional characters may be 
alphabetic or numeric (special characters 
and emtedded blanks are not permitted). 
The name mu~t be unique: it must not also 
be a field or TAG name within BPG. 

Factor 1, Resul t Field (and the asso­
ciated fields for Field Length, Decimal 
Positions, and Half-Adjust), and Resulting 
Indicators--i. e., cols. 18-27 and 43-59-­
must all be left blank. 

The EXIT operation can be an uncondi­
tional branch: --cols. 7-17 are then 
blank; or it can be a conditional tranch-­
i.e., there are entIie~ in Control Level 
and/er in Indicators, cols. 7-17. 

If Control Level (cols. 7-8) contains 
an entry (10-L9, or IB), the branch is 
executed at total time, provided the parti­
cular I-indicator is on--and subject to the 
status of indicator~ that may be desiqnated 
in Indicators (col s. 9-17). If Cont rol 
Level (cols. 7-8) is blank, the branch is 
executed at detail time--subject to the 
status of indicators that may be designated 
in Indicators (cols. 9-17) •. 

g.Q.§.tti.2.!L.2i_]111_~.E§'.fiii.fE.:tion.§. The EX IT 
operation may be u~ed anywhere in the BPG 
program. However, the user should be aware 
of the follewing considerations regarding 
four specific positien~ of the EXIT opera­
tion code in the program: 

1. If the EXIT operation is the first 
detail-time calculation specification 
of the program, control will be trans­
ferred to the subroutine upon comple­
tien of the input routine; i.e., as 
soon as the pertinent input data has 
been placed in cere storage, ready for 
precessing by detail-time calculation 
specifications. 

2. If the EXIT operation is the last 
detail-time calculation specification 
of the program, control will be trans­
ferred to the de~ignated subroutine 
immediately before detail-time output. 
Upon return from the subroutine, the 
BPG output routine is entered. 

3. If the EXIT operation is the first 
total-time calculation specification of 
the program, the exit to the subroutine 
takes place just after the record type 
has been determined and any control 
fields have been tested. 

4. If the EXIT operation is the last 
total-time calculation specification, 
control will be transferred immediately 
before total-time output. Upon return 
frem the subroutinE, the BPG output 
routine is entered. 
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!~guirements and Restrictions related to 
use of external subroutines with Model 20 
card RPG: 

1. All subroutines to be incorporated in 
this RPG program must have been coded 
in Model 20 Basic Assembler Language 
(using the IBM System/360 Basic 
Assembler Short Coding Form, X28-6506), 
and converted separately (from the RPG 
program) to machine language with the 
Basic Assembler program. The resulting 
object-program deck is loaded at RPG 
program-generation time. If the object 
program is punched out, the subroutine 
becomes an integral part of the punched 
object deck in TXT-card format, so that 
it is reloaded with the object deck 
each time it is loaded to perform the 
particular job. 

since the subroutines and the RPG 
program are to be linked, the subrou­
tines must be relocatable and all Basic 
Assembler linking conventions must be 
observed. 

2. a. Fields used in both the RPG program 
and subroutines must be defined and 
identified in the RPG program--see 
RLABL, belo w. 

MQte: A· field cannot be defined in 
the subroutine for use in RPG; 
i.e., the ULABL statement is not 
available. 

b. Indicators used in a subroutine 
must be identified in the RPG 
program--see RLABL, below. 

3. A subroutine can have only one entry 
point, and this must be its first 
instruction. 

4. The subroutines must not consist of 
more than a single segment each, nor 
can control be transferred from one 
subroutine to another. 

5. Fields defined in one subroutine cannot 
be used in another subroutine. 

6. Data in fields defined as numeric in 
the RPG program is transferred to a 
subroutine in packed format. Data in a 
field defined as numeric that is trans­
ferred from a subroutine to the RPG 
object program must be in packed 
format. 

7. The facility for branching to external 
subroutines (i. e., operation co de EXIT) 
is not intended for the performance of 
input or output operations. 

Input or output operations via 
instructions in subroutines should not 

be attempted without a comprehensive 
grasp of device instructions, device 
and program time relationships, and the 
internal logic of the RPG object pro­
gram. Almost invariably, difficulty 
will be experienced by the user whose 
subroutine addresses any of the same 
I/O devices employed in the associated 
RPG program. 

Use of Registers in External Subroutines 
calls for observance of the following rules 

1. Register 15 must be the base register 
for all subroutines. (The first 
instruction must be BASR 15,0 if 
instructions in the subroutine 
reference other points within the 
subroutine.) 

2. RPG automatically stores the return 
address in register 14. The return 
address is the address of the RPG 
calculation-specification statement or 
other operation to which control is to 
be returned upon completion of the sub­
routine; i.e., the address of the sta­
tement or operation following the EXIT 
operation. 

3. The contents of any other registers 
used within the subroutine must be pre­
served before the subroutine is 
executed. 

Such registers must be restored to 
their original contents before control 
is returned to the main (RPG) program. 

4. Registers 12 and 13 should not be used 
if the program is ever to be run on a 
System/360 model higher than Model 20. 

Use of Indicators in Subroutines requires 
RLABL statements in RPG (see below), and 
the following information: 

1. a. The hexadecimal representation for 
the indicator-ON condition is FO. 

b. The hexadecimal representation for 
the indicator-OFF condition is 00. 

2. To turn an indicator ON or OFF, set the 
data located at INxx (see RLABL, below) 
to FO or 00, respectively. 

3. To test the status of an indicator, 
examine the data located at INxx (see 
RLABL, below) for hexadecimal Fa (=ON) 
or hexadecimal 00 (=OFF). 

RLABL (Reference Label) 

All fields that are used both in the RPG 
program and in an external subroutine must 
be defined in the RPG program. In addi­
tion, each field used in both the RPG pro-
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gram and an external subroutine, and each 
indicator referenced in a subroutine, must 
be especially identified in the RPG 
program. 

The pseudo-operation code RLABL desig­
nates a specification line that identifies 
either a field used both in the RPG program 
and an external subroutine, or the code of 
an indicator utilized in a subroutine. For 
each such field or indicator, RLABL is re­
corded in cols. 28-32 (Operation) of a cal­
culation specification line, and the name 
of the field or indicator in the first four 
columns (cols. 43-46) of Result Field; 
Field Length and Decimal Positions are de­
signated if the field is not defined else­
where. All other fields in the specifica­
tion line must be left blank. 

RLABL lines may appear in any position 
among the calculation specifications; but 
core space during object-program generation 
is conserved by grouping all of them as the 
last calculation specifications. 

A maximum total of 14 indicators and/;:"r 
RPG field names--i.e., up to 14 field names 
and indicators identified in RLABL lines-­
can be used in one external subroutine; but 
any field name or indicator identified in 
an RLABL statement may be used in any numb­
er of subroutines. (By means of a special 
subroutine that simulates indexing, it 
would be possible to e~ceed this limit of 
14.) 

The Field Name in an RLABL line may be from 
one to four characters long, beginning in 
col. 43. The first character must be 
alphabetic; the optional (one, two, or 
three) additional characters may be alpha-

betic or numeric (special characters and 
embedded blanks are not permitted). If the 
field name is not defined in the input spe­
cifications, or elsewhere in the calcula­
tion specifications, it must be defined 
here: field length must t~en be entered in 
cols. 49-51 and, if the field is to be 
defined as numeric, an entry (0-9) is made 
in Decimal Positions (col. 52)--see sec­
tions on ]esul1-Fi~lg, Field LengtA, and 
Decimal Positions, above. 

Field names must not be identical with a 
GCTC destination address (i.e., must not 
duplicate the full field name identified in 
a TAG line) ; nor may they begin with IN in 
an RLABL line, because INxx is reserved for 
indicators. A table name maybe entered as 
a field name in the Result Field of an 
RLABL line; but such a table name must not 
consist of more than four characters 
(including TAB)--the data selected from 
that table in the last LOKUP operation is 
thus available to external subroutines. 

An Indicator that is used in a subroutine 
is-IdentifIed in the Result Field of an 
RLABL line by the letters IN in cols. 43-
44, followed by the letters or numbers of 
the relevant indicator. In the subroutine, 
that indicator can then be referred to as 
the data located at INxx. For example, if 
the MR (Matching Records) indicator is 
tested or set in an external subroutine, an 
RLABL line with the characters INMR in 
cols. 43-46 is required; in the subroutine, 
that indicator can then be referred to as 
the data lo~ated at IN~R. 

Figure 45 illustrates both RPG and Basic 
Assembler Language coding skeletons for an 
external subroutine operation. 
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Figure 45. Coding Skeletons for Sample External Subroutine Application 

General Introduction 

Model 20 RPG provides the ability to search 
through a core-stored table--known as an 
argument table--for table data--known as 
the table argument--that bears a predeter­
mined relationship (high, low, or equal) to 
other designated RPG data (a literal, or 
the contents of a field)--known as the 
search argument. Execution of this look-up 
operation may be conditioned by indicators 
assigned to Control Level (cols. 7-8) andl 
or Indicators (cols. 9-17). The status of 
one or two Resulting Indicators refiects 
the type of match attained (high, low, 
equal, or none). These Resulting Indica­
tors may be assigned to condition the 
execution of calculation and/or output 
specifications. 

If desired, subsequent calculation andl 
or output specifications can call forth the 
argument-table data that satisfied the de­
signated relationship, and/or an associated 
data entry from another table--termed a 
function table. The table argument and 
fUnction data each remain available until 
the sam~ tables are again used in a look-up 
operation, and an appropriate argument 
match is attained; if the predetermined 
search relationship is notsati~fied, the 

former data still remains available to the 
program, unless an external subroutine 
instruction has p.laced other da ta into the 
same location. 

Tables can be in ascending, descending, 
or random sequence; but unsequenced tables 
can only be scanned for an "egual" match. 
Any number of tables may be used in one 
program, within the limits of available 
core storage space. Argument and function 
tables need not be in the same seguence, 
nor need they have the same data format 
(alphameric or numeric). Any table in core 
storage can be employed as an argument 
table or as a function table, and this as­
signment need not be uniform for different 
look-up instructions in the program. 

The table name, seguence (ascending, 
descending, or random), table-input arran­
gement (argument and function alternating 
or separate), and number of entries in a 
table, as well as the format of the entries 
themselves (alphameric or numeric, location 
of decimal point, size of field), are 
defined in the File Extension 
Specifications--described in the next 
chapter. 

Tables in core storage cannot be updated 
or changed in any way by the Model 20 card 
RPG program. 
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!ote: It is possible, by means of an 
external subroutine (see EXIT, abov~ , to 
update tables during execution of an RPG 
program and, optionally, to punch them out 
in convenient format at object-program 
execution time. 

However, a table cannot be expanded by 
additional entries at object-program execu­
tion time--unless its size specification 
was deliberately inflated and the table­
input deck was padded with blank cards (see 
Number of T~~le Entries_Eer 1£~1~, in Kil~ 
Exte.nsion~cif.i.~ation§l· 

Tables are loaded with the RPG source 
program at program-generation time, and are 
printed out at generation time exactly as 
entered. If the object program is punched 
out, the tables form an integral part of 
the punched object deck, in TXT-card for­
mat, so that they are reloaded with the 
object deck each time it is loaded to per­
form the particular job. 

LOKUP (Table Look-Up) 

This operation code, entered in cols. 28-
32, causes a table search to be performed. 
It is used in conjunction with Resulting 
Indica tors assigned in cols. 54-59 and with 
designation of a search factor (search 
argument), the name of a table to be 
scanned (argument table) and, optionally, 
the name of a table (called a function 
table) that is to provide a function asso­
ciated with the argument. 

The pertinent associated entries, in the 
same calculation-specification line, are: 

1. Control Level {cols. 7-8)--optional. 

a. If blank, the look-up is performed 
at detail time, subject to Indica­
tors (cols. 9-17). 

b. If L-indicator (La, L 1-L9, LR) is 
entered, the look-up is performed 
at total time, provided the parti­
cular L-indicator is then on, and 
su bject to In dica tors {co Is. 9-17). 

2. Indicators (cols. 9-1n--optional. 

On or off status of indicators may be 
designated to condition execution of 
the look-up operation. 

3. Factor 1 {cols. 18-27}: search 
a rgume n t--re q ui red. 

Enter the search argument, left-aligned 
(i.e., beginning in col. 18). 

This may be either: 

a. An alphameric or numeric literal, 
or 

b. A field name defined in the input 
specifications or elsewhere in the 
calculation specifications, or 

c. The name of a table. A table entry 
selected in a previous LOKUP opera­
tion may thus become a search 
argument. 

4. Factor 2 (cols. 33-38): argument 
table--reguired. 

Enter (left-aligned) the name of the 
table to be searched for data that 
bears a predetermined relationship (see 
Resulting Indicators, item 8, below) to 
the search argument. 

All table names begin with the let­
ters TAB, followed by one, two, or 
three alphabetic and/or numeric 
characters--see File Extension Specifi­
cations, section Table Na~e-­
~Ql§~_ll::.32. 

~Qig: tata in the argument table must 
hav~ the same total field length and 
format (alphameric or numeric) as the 
search argument; but the decimal-point 
location (for numeric fields) need not 
be identical. No decimal alignment is 
performed by the program in a LOKUP 
operation. 

5. Result Field (cols. 43-48): function 
table--optional 

Enter (left-aligned) the name of the 
table from which an associated function 
is to be retrieved (after an appropri­
ate table argument--Factor 2--has been 
located to satisfy the search argument 
--Factor 1). 

1:!Qte: The manner in which the program 
determines the function-table entry 
that corresponds to an argument-table 
entry is described below ~erfor~En~~ 
£ng_]~§ul!s o~Tatl~ Loo~~~~fE::' 
11:211, part 2). 

The Result Field is left blank if a 
corresponding function from another 
table is not needed. It may only be 
desired to ascertain whether a table 
argument of the appropriate relation­
ship to the search argument is present 
--as indicated by the status of one or 
two Resulting Indicators (see item 8, 
below) ; or, it may be desired to use 
only the table argument that satisfied 
a criterion of High or LOW, and there­
fore is not identical to the search 
argument. 
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6. Fif':ld length (cols. 49-51) and Decimal 
Positions (cel. 52)--eFticnal; may 
always be left blank. ~hese fields 
must te left blank if no functicn tatle 
(Result Field) is specified. 

If a function table is sFecified (in 
cols. 43-48), FiEld Length and Decimal 
Positions (if numeric) may be defined 
here. This is, however, superfluous, 
since all tables must in any case be 
defined in the File Extension Specifi­
cations. If the Result Field is rede­
fined here, the Field-Length and 
Decirral-Positiens entries must acccrd 
with those in the File Extension 
Specifications. 

7. Balf-Adjust (cel. 53): leave blank 

8. Resulting Indicators (eels. 54-59) --at 
least ene entry required (tut never 
more than two--see below). 

T~e argument table (Factor 2) is 
searched fcr an entry that bears te the 
search argument (Factor 1) the rela­
tionship designatEd by the assignment 
cf ere or two Pesulting Indicators. 

]gte: Tatles are sterEd in the erder 
in wrich the table data is leaded--no 
check is made to assure that the table 
seqUEnce adheres tc any se~uence 
(ascending or descending) that may be 
specified in the File Extensicn Speci­
ficaticns. The search always commences 
with the table entry loaded first, and 
progrEsses entry-by-entry until the 
designated search condition is satis­
fied cr the search is terminated. 
Thus, if an ostensibly sequential table 
is out of order, inapproFriate table 
data may be selected and inccrrect 
Resulting-Indicator setting may be 
caused (see samples, below). 

E§§g111~g_1~g1S£12~§ assignments in a LOKUP 
operation have the effects iterrized below: 

A Resulting Indicator assigned to Equal 
(cols. 58-59) instructs the prcgram to lo­
cate an argument-table (Factor 2) entry 
equal to the search argument (Factor 1). 
The indicator turns on if such an entry is 
found; otherwise, it turns off. 

No1~: The status of a Resulting Indicator 
assioned to Equal cf a LORUP oferaticn is 
not affected by a Blarik-After instruction 
in tte output-format specificaticns, ncr is 
it set on at the beginning of prcgram 
exec ution. 

kn indicator assigned to Low (cels. 56-
57) instructs the program tc lccate that 
argument-table entry that is nearest to, 
.but lower in sequence than, the search 

argument~ The indicater turns on if such 
an entry is fcund; otherwise, it turns off. 

An indicater assigned tc Hiah (cols. 54-
55) instructs the program to locate that 
arqument-table entry that is nearest to, 
but higher in sequence than, the search 
argume nt. 

At least one Resulting Indicator must be 
assigned. If an indicator is assigned to 
Equal and to Hiqh, or to Egual and to Low, 
the program searches for an argument-table 
entry that satisfies either one of the two 
desiqnated conditions, with Equal given 
precedence. The indicator for the condi­
tion that was satisfied turns on; the other 
indicator turns off--unless the same indi­
cator is assigned to both conditions, in 
which case it will be on. If neither con­
dition is satisfied, the indicators turn 
off. 

When several successive identical 
entries exist in the argument table, the 
first one encountered that meets the appro­
priate search criteria is selected: for an 
Equal ccndition, this is the first equal 
value; for a High or Low condition, it is 
the high or low entry physically closest to 
egual, provided the table is in proper 
order. The significance of this (i.e., why 
it matters which of several equal entries 
is treated as the "hit") becomes apparent 
when function tables are discussea (below). 

If the argument table is not specified 
to be in ascending or descending sequence, 
a search can only be made for an Equal con­
dition. (If an indicator is assigned to 
High or lOW, but sequence is not designated 
for the argument table in the file exten­
sion specifications, a warning message is 
printed at program-generation time.) 

N2ig: The column headings of High and Low 
for Resulting Indicators must be considered 
reversed for the LORUP operation--for LOKUP 

High stipulates: 
Low stipulates: 

Factor 2 > Factor 1 
Factor 2 < Factor 1 

Th€ expanded explanaticns below cover 
further particulars--including the contin­
gency of an argument table, defined as 
being in seguence, being out of order: 

1. If nc seguence is designated in the 
file extension specifications (col. 45 
or 57)~-regardless of whether the table 
is actually in sequenCE: A (any) 
Resulting Indicator must be assigned to 
Equal (cols. 58-59). 

No1~: If no seguence is srecified in 
the file extensicn specifications, a 
Fesulting Indicator assignEd to Bioh 
(cels. 54-55) or Lew (cols. 56-57) will 
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be ignored--i.e., retains its fcrmer 
setting--if an indicatcr is also 
assigned to Equal; if ncne is assigned 
to Equal, the indicator assigned tc 
High or to Low is treatEd as thcugh 
assigned to Equal. If no Resulting 
Indicator is assigned tc Egual, rut 
different indicators are assigned to 
both High and lOW, the indicator 
assigned to High is treated as assigned 
to Equal; th e othe r one is ignored. (A 
warning message is printed during pro­
gram generation.) 

The program searches through the 
argument table (Factor 2) until it 
either finds the first data that 
matches the search argument (Factor 1) 
exactly, or the entire table has been 
scanned--whichever occurs first. 

If a match is found, the Resulting 
Indicator assigned to Egual turns cn; 
if no match is found, it turns off. 

Example: Search argument (Factor 1) 
5. 

Argument table (Factor 2) = 
1, 3, .2, 5, 8, 9. 

The first (underlined) 5 is 
selected, and the Result­
ing Indicator assigned to 
Equal turns on. 

2. If Ascending argument-tarle sequence is 
designated in the file extension speci­
fications: The table is assumed tc be 
loadEd in ascending seguence. 

A (any) Res ul ting Indic ator must be 
assigned to at least cne of the three 
fielos (cols •. 54-55, 5E-57, 58-59); but 
the same or different indicators may 
also be effectively assigned tc twc 
fields: High and Equal, or Low and 
Equal. The indicator for the condition 
that is satisfied turns on; the indica­
tor assigned to a seccnd ccndition 
turns off, unless it is the same 
indicator. 

If indicators are assigned to High 
and Equal, or to Lcw alld Egual, Equal 
takes Frecedence if the Equal ccndition 
can be satisfied (and provided the 
table is in proper sequence). 

a. If a Resulting Indicator is 
assi gned on ly to E gual (cols. 58-
59): The look-up operation is 
identical to that described under 
',above. Nothing is gained by 
designating a seqUEnce in the file 
Extension specifications. 

Example--wrich illustrates tte 
search for Equal through the entire 

table, even though the table is out 
of order: 

Search argument = 5. 
Argument table = 1, 2, 9, 10, 4, 5, 

6. 
5 is selected. 

b. If a Resulting Indicator is 
assigned only to Hiqh (cols. 54-
55): The first arqument-table 
entry encountered which is hiqher 
in sequence than the search arou­
ment is selected (i.e., becomes the 
data accessed whenever, thereafter, 
the table name is used as a field 
name, before another LCKUP opera­
tion on the same table). 

Examples: 

(i) Search argument (Factor 1) = 5. 
Argument ta1::1E (Factor 2) = 1, 

3, (5),8, S, ••. 
8 is selected as satisfyina the 

search conditioDs, regard­
less of whether the entry 5 
is present in the table. 

The Resulting Indicator 
assigned to High turns on. 

(ii) Search arqument = 5. 
Argument table 1,1,2,3,3, 

4, 5, 5, 5. 
No table entry satisfies the 

search condition. 
The Resultinq Indicator 

assigned to High turns off. 

But note: 

(iii) Search arqument = 5. 
Argument table = 1, .§, 8, E, 5, 

6, ••• (table out of 
sequence) 

The first (underlined) 8 is 
selected, although 6 is 
nearer to 5 in value and 
position; tut the first 8 is 
the first value greatEr than 
5 that is encountered. 

The Resultinq ~ndicator 
assigned to High turns on. 

c. If a Resulting Indicator is 
assigned only to low (cols. 56-57): 
!he argument-table entry that is 
nearest to, but lcwer in sequence 
than, the search argument is 
selected--provided the table is in 
proper sequence. 

]~1~: To generalize fer any 
sequence in which the table miqht 
actually be (when ascending 
sequence is specified): The last 
argument-tatle entry is selected 
which precedes the first entry that 
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is either equal tc, or higher than 
the search argument. 

Examples: 

(i) Search argument = 5. 
Argument table = 1, 3, (5),8, 

9 ••• 
3 is selected as satisfyinq the 

SEarch conditicn, regardless 
of whether the entry 5 is 
present in the table. 

The Resulting Indicatcr 
assigned te Low turns on. 

Eut note: 

(ii) Search argument = 5. 
Argument table = 1, 2,1, 10, 

3, 4, 5, 6 (table ot:t of 
sequence) • 

'I'he second (underlined) 2 is 
selEcted, although 4 is 
closer to 5 in value and 
position. The secend 2 is 
the entry trat immediatEly 
precedes the first­
encountered entry (10) that 
is egual te or higher than 
tre search argument (5). 

The Resulting Indicator 
assigned tc Low turns on. 

d. If Resulting Indicators are 
assigned both to High and lew 
(irrespective ef whe~her an indica­
tor is also assigned te Equal) : 

e. 

The indicator assigned te low is 
ignored, and retains its fermer 
status. (The effEct of the indica­
tcr assigned to Hiqh is explained 
arove and below.) 

If Resulting Indicatcr~ are 
assigned to High (cels. 54-55) and 
Egual (cels. 58-59): 'The first 
argument-table entry enccunterEd 
which is either equal to, or higher 
in sequence than, tbe search argu­
ment is selectEd. 

Examples: 

(i) Search argument (numeric) = +5. 
Arqument table = 1, 3, ~, 5, 7, 

9. 
'The first (urderlined) 5 

encountered is selected as 
satisfying the search ccndi­
tions: an entry is always 
tested first for Equal, if 
an indicator is assigned to 
Equal. 

The Resulting Indicator 
assigned to Equal turn~ on; 
the indicatcr assigned to 
High turns cff, if it is a 
different indicatcr. If the 

same indicatcr is assigned 
to both conditicns, it turns 
on if either condition is 
satisfied; it turns off only 
if neither an Equal nor a 
High condition was 
satisfied. 

(ii) Search argument (numeric) = 5. 
Argument table = -8, -5, -4, 0, 

+1, 3, +7, 9. 
+7 is selected, being the 

first-encountered value 
algebraically equal to or 
higher than 5. 

The Resultinq Indicator 
assigned to High turns on; 
the indicator assigned to 
Equal turns off, unless it 
is the same indicator. 

(iii) Search argument = 5. 
Argumen t table = 1, 1, 2, 3, 3, 

4, 4. 
No table entry satisfied the 

search conditions. 
The Resulting Indicators 

assigned to High and to 
Egual turn off. 

f. If Resulting Indicators are 
assigned to row (c ols. 56- 5 7) and 
Equal (cols. 58-59): The first 
argument-table entry that satisfies 
either condition--as explained in 
(a) and (c) above--is selected. 
However, each table entry is tested 
first to see whether it is equal to 
the search argumenf~ if higher, 
the program then selects the last 
preceding lower entry. 

Ex am pIes: 

~) Search argument (alphameric) = 
N. 

Argument table = A, +5, E, J, 
-5, N, P, S, 5. 

-5 (=N) is selected (i.e., 
first equal encountered): 
an entry is always tested 
first for Equal, if an indi­
cator is assigned to Equal. 
The Eesulting Indicator 
assigned to Equal turns on; 
the indicatcr assigned to 
Low turns off, unless it is 
the same indicator. 

(ii) Search argument (alphameric) 
N. 

Argument table = A, +5, E, J, 
J,' P, S, 5. 

The-secend (underlined) J is 
selected: P is hiqher than 
N (in the EECtIC sequence); 
the program therefore 
selects the last preceding 
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lower entry. 
The Resulting Indicator 

assigned to Lcw turns on; 
the indicator assigned to 
Equal turns off, unless it 
is the same indicator. 

But note: 

(iii) Search argumEnt (alphameric) 
= N. 

Argument table = A, E, P, E, N, 
S (tatle cut cf sequencE). 

E is selected: when P (higher 
than search argument) is 
rEachEd, the frcgram selects 
the last frEceding lower 
entry, althcugh an exact 
match (N) exists in the 
table. 

The Resulting Indicator 
assigned to low turns on; 
the indicatcr assigned to 
Equal turns off, unless it 
is the same indicator. 

If Descending argument-table seguence 
is dEsignated in the file extension 
specifications: The table is assumed 
to be loaded in descending sequence. 

The effect of LCKUP oFeraticns is 
identical as for ascending tables (see 
2, atove). The cnly differences oocur 
when sUfposedly sequential tables are 
out cf order. 

Ex am pIes 

a. If Resulting Indicatcrs are 
assigned tc low (ccls. 5E-57) ana 
Equal (ccls. 58-59). 

(i) Search argument (Factor 1) = 5. 
Argument table (Factcr 2) = 9, 

8, 6, 5, 5, 3, 1. 
The first- (underlined) 5 

enccuntered is selected. 
The Resulting Indicatcr 

assigned to Egual turns on; 
the indicatcr assigned to 
Low turns off, unless it is 
the same indicatcr. 

(ii) Search argument = 5. 
Argument table = 9, 8, E, E, 1, 

3, 1, O. 
The first (underlined) 3 

enccuntered is selected. 
The Resulting Indicator 

assigned tc tcw turns on; 
the indicator assigned to 
Equal turns cff, unless it 
is the same indicator. 

(iii)Search argument = 5. 
7!rgument table = 9, 9, 8, 7, 7,6. 

No table entry satisfies search 
conditions. 

The Resulting Indicators 
assigned to Low and to Equal 
turn off. 

Eut note: 

(i v) Search argument = 5. 
Argument table = 9, 1, 4, 5, 4, 

3 (tatle out of sequence). 
is selected, although there 
is an Equal value in the 
table: 1 is the first value 
encountered that is lower 
than 5, ana it is encoun­
tered before 5. 

The Resulting Indicator 
assigned tc Low turns on; 
the indicator assigned to 
Equal turns cff, unless it 
is the same indicator. 

b. If Resulting Indicators are 
assigned to High (ccls. 54-55) and 
Equal (cols. 58-59): 

(i) Search argument = s. 
Argument table = Z, V, T, R, B. 
T is selected. 
The Resulting Indicator 

assigned tc High turns cn; 
the indicator assigned to 
Equal turns off, unless it 
is the sarre indicator. 

But note: 

(ii) Search argument = S. 
Argument table = Z, W, R, T, S, 

K (table out 04= sequence). 
W is selected, althouah there 

is an entry S in the table: 
W is the nearest entry pre­
ceding an entry lower in 
sequence than the equal 
val ue (S), and the lower 
val ue (R) is encountered 
before the egual value (S). 

The Resulting Indicator 
assigned tc High turns on; 
the indicator assigned to. 
Equal turns off, unless it 
is the same indicator. 

Performance and Results of a Table Look-Up 
Operation 

1. Using a single table 

This provides indicatcr settinqs that 
reflect the success (if any) and nature 
of the match achieved (High, Low, or 
Equal), and--if a match was achieved-­
access t~ the arpropriate argument­
table data selected. 
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As explained in detail above: The 
operation code LOKUP is specified in 
Opera tion; 

The search argument (literal or 
field nam~ is entered in Factor 1; 

The name of the argument table is 
entered in Factor 2; 

One or two Resulting Indicators are 
assigned--to determine the type of 
match desired between the argument­
table and the search-argument 
entries, and to reflect the result; 

An L-indicator is entered in Con­
trol Level if the LOKUP is to take 
place during total-time calcula­
tions; Control Level is left blank 
if the operation is to be performed 
at detail time; 

If desired, execution of the opera­
tion is made contingent on the sta­
tus of conditioning indicators 
entered in Control Level (cols. 7-
8) and in Indicators (cols. 9-17). 

When the LOKUP operation is 
termina ted: 

The status of the Resulting Indicators 
reflects the result of the table 
search. 

A core storage "hold" area, pre­
viously assigned to each table by the 
program, contains the argument-table 
data that was selected because it sati­
sfied a search criterion (Equal, High, 
or Low). (This is a separa te core 
location--not part of the location 
where the table is stored. The inte­
grity of the storage of the table 
itself is not disturbed.) 

If a search criterion was not satis­
fied ~.e., no match was found of the 
type specified by the indicators 
assigned in Resulting Indicators), no 
move to the hold area is performed. It 
then retains its former contents: the 
data selected as a result of a previous 
LOKUP operation on the same table; or, 
data placed there by using that table 
name as a result field in an external 
subroutine; or, if nothing was ever 
placed into the field, blanks (if 
alphameric) or zeros (if numeric). 

Subsequent availability of data 
selected from a table in a LOKUP 
opera tion: 

Whenever a table name is used as a 
field name in Factor 1 or Factor 2--in 
an operation other than LOKUP--this 

actually references the hold area for 
lOKUP-selected table data, not the 
table-storage area itself. The last 
data Flaced in that hold area is thus 
accessed by use of the field name in 
any other operation. 

By entering the argument-table name 
as a Factor in other calculation opera­
tions, the data last selected from the 
argument table can be used as source 
data for other calculation specifica­
tions; by using the argument-table name 
as a Field Name in the output-format 
specifications, the data last selected 
from the argument table can be printed 
and/or punched. 

By using the argument-table name as 
Result Field in an external subroutine, 
the contents of that hold area can be 
changed--but this does not alter the 
table data, which is stored elsewhere. 
(The selected argument-table data in 
the hold area can be made available to 
external subroutines by identifying the 
field by the field name in the Result 
Field of an RlABl line. Note, however, 
that the table name must consist of 
exactly four characters--TABx.) If the 
argument-table hold area is not 
referenced as a field immediately after 
the LOKUP operation, the user must be 
careful not to alter its contents (by 
use in an external subroutine) if he 
intends subsequently to utilize the 
selected argument-table data. 

The argument-table name may also be 
used as Factor 1 (search argument) in a 
LOKUP operation. The search argument 
is then the data selected from the 
argument table in a previous LOKUP 
operation, or data placed in that hold 
area by an external subroutine. 

A table name must not be used in 
Result Field except in a LOKUP or RLABL 
operation. 

I
Note: For the format of a table name, 
refer to the File Extension Specifications, 
section 1~~1~Name~=Col~7-32. 

2. Use of two tables in a LOKUP operation. 

All statements made for use of a single 
table (see 1, above) apply. In addi­
tion, data in a corresponding position 
of a ~econd table--called a function 
table--becomes available when a match 
is achieved between the search argument 
and data in the argument table. 

The name of the function table is 
specified in Result Field (cols. 43-
48) • (If desired, Field Length and 
Decimal Positions (if numeric) may also 
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be redefined; but this is redundant, 
since they must be defined in the file 
extension specifications.) 

!Qte: For the format of a table name, 
refer to the File Extension Specifications, 
section 1£~1~ Na~~=-Col§. 27-32. 

Data in a function table need not con­
form to the data format--field length, 
alphameric or numeric data, or decimal 
positions--in the argument table with 
which it is to be associated; nor need 
the function table adhere to the same 
data sequence as the argument table. 

The function table may contain the 
same number of entries as, or more 
entries than, any argument table with 
which it is to be associated. 

If a function table contains less 
entries than an argument table with 
which it becomes associated in a LOKUP 
operation, a warning message is printed 
at program-generation time. At object­
program time: 

Proper function data is selected 
(i.e., made available, by the table 
name as a field name, to sUbsequent 
operations) if the selected 
argument-table entry is the nth 
entry (counted from the front of 
the argument tabl~, and n is equal 
to or less than the number of 
entries in the function table. If 
n is greater than the number of 
entries in the function table, the 
function data selected is unpre­
dictable: it is obtained from a 
core storage location outside the 
area occupied by the function 
table. (Blanks or zeros can be 
assured in such case by increasing 
the specified size of the function 
table to match that of the argument 

ljable, and appending an appropriate 
number of blank cards to the 
table. ) 

When the LOKUP operation is successful 
in satisfying a designated relationship 
(Eq ua I, High, or Low--as specified in 
Resulting Indicator~ between an argument­
table entry and the search argument, the 
corresponding entry from the specified 
function table is also placed in a "hold" 
area. Thereafter, its data is available-­
in the same manner as explained above for 
the argument table--for subsequent opera­
tions, by using the table name as a field 
name. This includes the possibillity of 
specifying that table name as Factor 1 in a 
subsequent LOKUP operation. The function 
selected in a previous LOKUP operation can 
thus serve as search argument for a subse­
quent one. 

The funtion-table data selected for the 
hold area is determined by the program as 
follows: 

The program establishes the relative 
position of the selected argument-table 
entry (Factor 2), by counting from the 
front of the argument table. It then 
selects, from the specified function 
table (Result Field), the same relative 
entry, counted from the front of the 
function table. 

For example: 

Search argument = 5. 
Argument table 1, 3, 4, ~, 5, 6, 

8. 
Function table B, R, T, K, A, W, 

F, G, L. 
Resulting Indicator assigned to 

Equal. 
The indicator assigned to Equal 

turns on. 

The first (underscored) entry with 
5 is selected from the argument 
table for its hold area. Subse­
quent operations referencing the 
argument-table name access that 
hold area, and the data supplied to 
the operation is the value 5. 

The first 5 is the fourth entry in 
the argument table. Therefore, the 
fourth entry--which contains the 
character K--is moved from the 
function table to its hold area. 
References to the function-table 
name in subsequent operations 
access that hold area, and the data 
supplied to the operation is the 
character K. 

t 
This also illustrates that the pro-
gram's consistent selection of a 
particular one of several equal 
argument-table entries (see the two 
5s above) affects function-table 
entry selection. (If the second 5 
had been selected--although irrele­
vant to subsequent use of the 
argument-table name as a field 
name--a different function-table 
entry would have been selected-­
namely, A.) 

Note the effect on function-table-entry 
selection when the argument table is not 
sequenced or, although supposedly 
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se~uenced, is out of order: 

Search argument = 5. 
Argument table 1, 3, 4, 6, 8, 2, 

5. 
Function table B, R, T, K, A, W, 

F, G, L. 
Resulting Indicator assigned to 

Equal. 
The indicator assigned to Equal 

turns on. 

The first (underscored) entry with 
5 is selected from the argument 
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table. 'Ihis is ncw, however, the 
sixth (ratter than the fcurth) 
entry (see previcus examFle). 
'Iherefore, W {instead cf K} is 
selected from the function table. 

There is no inherent ccnnecticn bet~een 
an argument tarle and a functicn table. 
Each tablE is stored separately--even if 
loaded from cards with alternating entries 
for two aifferent tables (see relow). Any 
table that has been rroperly defined and 
loaded may te utilized as an argument 
table--by entering its name in Factor 2 of 
a 10KUP cperation--or as a function table-­
by entering its name in Result Field of a 
10YUP operation. Furthermcre, the same 
table may serve the two different fUlfcses 
in different LCKUP oreraticns. 

Examples of table lcok-ur oFerations, 
and related calculation specifications, 
follow discussion of the File Extensien 
Specifications--next chaFter. 

Points tc Note for IOKUP operaticns 

1. ComFariscn bEtween data in the argument 
table and the search argument is: 

2. 

3. 

4. 

5. 

a. Algebraic--if thE field is defined 
as numeric; i.e., negative values 
are lower in seguerce than Fcsitive 
or unsigned values. 

b. lcgical--if the field is defined as 
alFhameric; i.e., the cemFarison is 
based on the EBcrlC sequence (see 
Figure D1, Appendix D), and this 
sequence cannot (fer LCKUP) be 
altered by a translation table. 

The search argument and the argurrent­
table data (but not necessarily the 
function-table data) must have the same 
data fermat: both defined as alFhamer­
ic or as numeric, and both must have 
the same total field length (inclUding 
an y decima 1 position s); but th e number 
of decimal Flaces (if numeric) may 
differ between search argument and 
argument-table data. 

No decimal alignment is performed 
between search argument and argument­
table data: the two fields are ccm­
pared in their entirety. 

Table fields may have a maximum size of 

a. 15 Fositions, if defined as numeric 

b. 80 Fositions, if defined as 
alphameric 

More than one function can be selected 
fcr cne associated argument. 

The several functicns must cccuFY 
ccntiguous groups of columns which are 
jcintly defined as one field in the 
function table; i.e., the length of a 
field is defined as the aggregate of 
the number of cclumns for the several 
fUJ1.ction field s. 

After a IORUP operation, the several 
functions are separated into different 
fields by MOVE and MCVEI operations. 
(See Figure 48C and ~fSg£~~~i~g_li~E' 
Appendix E.) 

6. SinCE a table is searched sequentially 
from the beainning, leek-up for an 
Equal match can be significantly expe­
dited by creating the table with 
entries in decreasing order of freguen­
cy of occurrence of the search argu­
ment: the argument that occurs most 
often should be the first table entry, 
etc. (Of course, any function table te 
be ass~ciated with such an araument 
table must be erganized to corresFend.) 

Creating Table-Input Cards 

!~Ql~=1~~~~_K2£lli~!. A set of table-input 
cards may be devoted to 

1. Entries for a single table, or 

2. Alternating entries for two tables. 

Each set of cards representing a single 
table, er alternating entries for two 
tables, must be loaded together (and in the 
proper sequence, if seguence is relevant) 
at pregram-qeneraticn time. The sets of 
cards for different tables must be grouped, 
for leading, in the same crder in which the 
tables are described in the File Extension 
Specifica ticns. 

While it is common, when entries for two 
tables alternate in each card, that they 
represent the related arguments and func­
tions for two associated tables, this need 
not be the case. When the tables are 
loaded, the program stores all entries for 
one tarle in one contiguous area, and those 
for another table in another area-­
irrespective ef whether the two tables are 
read as alternating entries in one set of 
cards or from two different sets of cards. 
The association of two tables by alternat­
ing entries in one set of cards has no 
bearing on their serving subse~uently as 
argument or function tables: any table 
that has been loaded can be stipulated to 
serve as argument table (by entry of its 
name in Factor 2) or as function table (by 
entry of its name in Result Field) in any 
IOKUF operation. 
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A A A A A 

Entry 1 ! Entry 21 : Entry 3 l Entry ~ ~ntry 15 Entry 16 

o 0 0 0 0 0 0 0 0 0 0 00 0 0 0 00 0 a 0 0 a a 0 000 0 0 a 0 0 0 0 0 0 0 000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

TABLE 
A 

1 2 J .. 5 I l' •• " IIU13Nl "" ""2121222U425~n2lZl. 31 U333415 3131313141 1424344~ 4141414150 15Z$3545!15651515U 1,.H36U I"n""70 112 73747 1$ n 711!. Separate Cards 
for Separate 
Tables 

11:111111111111111111111111111111111111111111111111111111111111111111111111111111 

/ a 18 B 8 8 " 

Entry 1 Entry 2 ,Entry 3 Entry 4, Entry 9 Entry 10 TABLE 
B 00 00 0 0 0 0 0 0000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1 2, .. II • J I • tlI112tJI4151'"I"t2l21222324~21272Ut3l3ll: lU43531l1313U11 14204445414141415851 525354555115751511011 i21l~ 1$''''11511871 n 3141SlInnlla 

11111111111111111111111111111111111111111111111111111111111111111111111111111111 

/ Entry I Entry 2 Entry 3 Entry 4 Entry 5 Entry 6 , 
TABLE­
ENTRY 
SEQUENCE 
A-B, A-B 

A A '8 ,8 A 

00000000000 0 O~ 00 0 O~ 0 00 00 0 0 00 0 0 0 0 000000000000000000000000000000000000000000000000 
12:1" II I'" t"1I1213~III.nlll21212223242S.in2l1t3Ul123U43531l73139:'1'414243444541414'4'505152SlS4555157P.$I601112UI4r.!i""I1U," 11273147571n7l1,,0 Alternating­

Tables Entries 
(Tables A and B) 

11111111111111111111111111111111111111111111111111111111111111111111111111111111 

/ Entry 1 Entry 2 Entry 3 Entry 4 Entry 5 Entry 6 "'\ 

A :8 A A ,8 A A 

OOOOOOOOOOOOOOOOOOOOOOOOOO~OOOOOOO~OOOOOOOOOOOOOOOOOOO00000000000000000000000000 
12:1" 5 .', '1'1I121J1415"UIII1202U22U'2S2I1n2UI.:n123314~.37l1Jt4041424l44454i4r4l"515152535455515151591' II2UIU5!M11.U.,07l727J '75111J7I~1D 

TABLE­
ENTRY 
SEQUENCE 
B-A, B-A 

11111111111111111111111111111111111111111111111111111111111111111111111111111111 

22222222222222222222222222222222222222222222222222222222222222222222222222222222 

33:3333333333333333333333333333333333333333333333333 33 33 3 3 3 333 3 3 3 3 3 3 333 3 3 33 3 33 3 3 3 

4044 4 U H4 4 4 4 4 4 H 44 H 4 4 444 4~ H H H 4~H H 4 444 4 4 4 4 4 4 4 44 4 4 4 4 4 4 HU 4 4444444444 444 H 4 

5555555555555555555555555555555555555555555555555555 5 5 55 5 55 555 55 55 5 5 55 5 55 5 5 5 5 5 5 5 

SU6666S66'666666666666&&&&&6&&&&666&&666666666666666666666666666666666666666666 

7777777777777777777777777777777 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 77777 717 7 7 1 7 77717717777 

8888 a 888 8 811 8 8888 8 8 88 88.11 8888 8 8188 88 aa 888 8 8 88 8 8 88 8 8 8 I 8 8 8 8188 8 8 8 8 8 8 888 8 8 88 8 8888 8 

A and B represent 
table names 
TABxxx and 
TAByyy 

Figure 46. Two Metheds ef Creating Table-Entry Cards 

Benefits of alternating entries fer two 
tatles in cne set cf table-inpDt cards may 
lie in: 

1. Keypunching er reproducing ccnveniEnce, 
if the data for the t~c tables was 
grouped in the source documents; or 

2. Assurance that, if the asscciatEd 
entries are to serve as argument and 
function, respectively, the related 
data cannot get out cf phaSE with Each 
othEr if the cards should get cut cf 
crde r. 

Figure 46 shows examplES cf diffEreLt 
techniquEs fcr entering twc tablES. 

1. A table may have entries definEd as 
alphameric or as numeric; but all 
EntriES for enE tablE are dEfined (in 
the file extension specificatiens) as 
cne or the other. (Of ccursE, a fiEld 
definEd as alphameric may contain num­
eric data.) 

Fields definEd as numeric arE, as 
always, limited to 15 cclumns each. 

Fields dEfinEd as alphameric arE 
limitEd to 80 celumns Each (SEE itEm 6, 
bElOW) • 

2. 

3. 

4. 

5. 

6. 

Data-Entries must begin in column 1 ef 
Each ta ble- inpu t card (note Fi gurE' 46). 

All cards (except the last) of a table­
input deck must contain thE same number 
of table entries. (ThE last card may 
ccntain less entries.) It is, howEver, 
not reguired--althcugh usually dcne-­
that these represent the maximum number 
of complete entries that can fit in a 
card. 

All entry fields in a table-input card 
must be contiguous: iB!§~~~BiB~ blank 
spaces (that are not part of the 
definEd field length) arE not permitted 
(note Figure 46). 

All Entries for onE tablE must be the 
same IEnqth: i.e., the field length 
for one tablE must not vary. (Of 
course, with thE alternating-table for­
mat, the fields for the two tablES may 
be of different lengths.) Note Figure 
4E. 

Entries must not be split betWEen two 
cards. Sufficient columns must bE left 
blank at the right (high-column-number) 
end of each card~-if necessary--to com­
pletE an entry in a sinqle card (note 
Figure 46, Alternating-TablE Entries). 
(This precludes alphameric table 
entries in excess of 8e-column length.) 
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In _al ternating-table format, the 
entriesi:oI tbetwc tatles also must 
not l::e spli toetween tloiO cards. 

In alternating-table fermat, each card 
must teqin with an entry for the same 
tablE as every other card in the set. 

Each tatle may be ascending, dEscend­
inq, or in nc particular sequence. In 
alternating-tatle format, the two 
tables need not be in the same 
sequence. 

Any of the 256 EECDIC characters are 
allowed in alphameric fields. Thus, 
blanks are permitted as contents of 
alphameric table-entry fields. 

Blanks within numeric table-entry 
fields are ccnvertEd tc zeros (as the 
prcgram packs the field) ; however, a 
blank in the low-order position will 
yield an invalid sign (hexadecimal zone 
4; i.e., EECDIc-tablE row latelled 4)-­
this will caUSE an abcrtive frcgrarr 
stop if that field is used in lORUP or 
arithmetic operations (including numer­
ic cCITpare). 

10. :Facked format cannot be specifieB for 
fa Fl€--lnPllt da ta. 

11. ~he table-input cards for Each table 
must ccntain the exact number of 
entries specified in the file extension 
specifications. 

E£1~: Blank cards (or fields) may be 
appended (or interspersed) to satisfy a 
larger number of entries specified in 
the filE extensicn specifications (but 
note item 9, above). ~he user must 
then understand the possible effect of 
blank or zero-value entries on a lCKUP 
operaticn with Resulting Indicators 
assigned to High or Low. 

12. Use of the alternatinq-table format 
reguires that beth tables in the single 
table-input card deck have the same 
number of entries. (If one table con­
tains more entries than the other, the 
eguivalEnt of the neCEssary number of 
additional entries for the shorter 
table can be achieved by lEaving the 
corresponding columns blank, so that 
the length of Entries remains uniform.) 
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Each tacle tc be used with the FPG program 
(see T~~1~_1~2!=QE_Q~§£~1i~~E) must ce 
defined in file extension specifications 
(sEe :.<'igurE 47). 

Each tacle that occupies a sefarate set 
of infut cards is descriced in the left 
portion (cols. 27-45) of a sinqle file 
extension specifications line. 

When twc tacles are reccrded in alter­
natinq fermat in one set of cards, the 
table whose entry appears first (leftmost) 
in the tatle-input cards is defined at the 
left (cols. 27-45), and the tacle WhCSE 
entry aFfears second in thE table-inFut 
cards is defined at the right (eels. 4E-
57).. 'Ihis has no bearing cn which, if 

either, of the two alternatinq-entry tables 
is tc serve as an argument or a function 
table. 

Columns 7-26, 43, and 55 are not appli­
cable tc this prooram. 

If several tables in separate card decks 
are involved, the decks must be loaded in 
the same order in which their names appear 
in the file extensicn specifications: the 
cards for the table defined in the first 
line must be loaded ahead of those for the 
table defined in the second line, EtC. 
This is thE only means the froararn has of 
associatinq a table with a specific table 
name. 

IBM INTERNATIONAL BUSINESS MACHINES CORPORATION form X24.3348·1 
P,inted in U. S. A. 

REPORT PROGRAM GENERATOR FILE EXTENSION SPECIFICATIONS 
IBM System/360 

Oo.e ___ _ 

Program ____________ _ 

Programmer ___________ _ P"8· OJ 
Record Sequence of the Chaining File Numb.r of Tobl. Ent,I ... 'er Record 

Number of the Chaining Fi.ld Number of Tabl. Entrie, 

To Filename Name 
Table 

lin. &. 
,?: 

From Filename 

P.r r"bl. Length of r"bl. L.nglh "!..r~l~ 

Entry -r-~ Table Enlry is • ,; :c 
g t. -; Name L' ~ i 
1 1 ~ {AhT~~~:"a 11 ~ 
1&1 l&! 

ProgroM 
Identification 

Comments 

7576 77 7879 80 

IIII111 

3" 5 6 1 8 9 10 11 1213 U IS 16 17 18 19 20 21 22232. 2S 26 2728 2930 31 32 333. 3S 363738 39 .0 "1 42 43 .... A5 464748 4950 51 5253 541 5S 56 57 5859 606162 63 641 65 666768 6970 71 7273 7 

o I 

~O_2_-+--4_-I--+ _____ + _____ ++_ ... ___ +-_ _+__ Table Definitions --_I~-H-_I_H-----------I 
o 3 I-~ 

o 4 - E 1------ ------------1---- - ---- ---- - -~----------------

1----+--4--1--+-----+-----++--- All Table Cards --++-1-+--- Alternating (2nd) +"-:~-----------f 
1----+--4--I--+-----+-----_+----4--~-_+-~_+_~-Tables 

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

In line 04: Solid line = entry required; dotted line = optional; 1; = entry prohibited. Cord EIKtro Numb.r __ _ 

Figure 47. The File Extensicn Sreeifications Form 
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SPECIFICATIONS FOR SINGLE-TABLE DECKS, AND 
FOR FIRST TABLES OF ALTERNATING-TABLES 
~EC~~-1fQ12::=~7-~21-----------

The table name must be four, five, or six 
characters long, starting in col. 27. The 
first three characters must be the letters 
TAB; the additional one, two, or three cha­
racters may be alphabetic or numeric (but 
not special characters or embedded blanks). 

If a table is to be identified in an 
RLABL line, for use in an external subrou­
tine, the table name must be exactly four 
characters long, the first three being TAB. 
This is because such a subroutine is writ­
ten --for card RPG-- in Basic Assembler 
Language, in which names must not be longer 
than four characters. 

If data for two tables is alternated in 
a single set of table-input cards, the 
entry here (cols. 27-32) names the table 
whose data occupies the first (leftmost) 
field in the table cards. 

The number of table entries per table-input 
card is recorded in cols. 33-35, right­
justified. (The last card may contai n 
fewer entries.) Recording of leading zeros 
is optional. 

If data for two tables is alternated in 
a single set of table-input cards, the two 
contiguous entries--each for one of the two 
tables--is coun ted here (cols. 33-35) as a 
single entry. For instance, the specifica­
tion here (in cols. 33-35) for the 
alternating-tables (A-B or B-A) example in 
Figure 46 would be 6 (not 12). 

The total number of entries in the table is 
recorded in cols. 36-39, right-justified. 
Recording of leading zeros is optional. 

This value must correspond exactly to 
the number· of entrie.s i-n the table to be 
load-ed. 

If it is ~esired.to·allow for ultimate 
expansion' of (or insertions in) the table, 
the value he~e co/n 'be inflat~d--provided an 
appropriate number of blank cards, or 
fields, representing ~he proper number of 
entry fields, is appended to ~r inters­
persed in) the table-input deck (but note 
Rules for Creating_Tabl~lnpui-~~rd~, item 
9, under Table Look-up in the Calculation 
Specifications, above). If data is subse­
quently to be substituted for the blank 

entries in the table-input deck, the pro­
gram must be regenerated. Alternatively, 
the excess area (containing blanks or 
zeros) reserved for the table by the 
program--by virtue of the blank table-input 
cards or fields and the inflated table size 
specified--may have table data placed in it 
by an appropriate external subroutine. 

Note: Since the number of entries for the 
two-tables in alternating-table format must 
be equal, the specification in cols. 36-39 
is the same, regardless of which of the two 
tables is considered--the number represents 
the count of entries for Qne table. 

The number of columns for one entry for one 
table is recorded in cols. 40-42, right­
justified. Recording of leading zeros is 
optional. 

Tables defined as numeric (see col. 44) 
are limited to a maximum of 15 columns per 
entry. Alphameric table entries may be up 
to 80 columns long. 

If data for two tables is alternated in 
a single set of table-input cards, the 
specification here (cols. 40-42) applies to 
the table whose entry appears first (left­
most) in the table-input cards. For 
instance: for the table exemplified by the 
third sample card in Figure 46, the speci­
fication in col. 42 would be 5; for the 
fourth sample card, it would be 8. 

Each entry in tables used as argument 
tables must have the same total length 
(including any decimal places) as the 
search argument (see Look~]£_Q£~~E!io~§, 
above) . 

Leave blank. This program does not permit 
the designating of table-input format as 
packed. 

Format definition for data in the first (or 
only) table of table-input deck: 

t 
o or N 

1- 9 

alphameric 
numeric, with no positions to the 
right of the decimal point 
numeric; 1-9 positions, respec­
tively, to the right of the deci­
mal point. 

Entries in tables used as argument 
tables must be defined with the same data 
format (alphameric or numeric) as the 
search argument; but the defined position 
for the decimal point may differ. No deci­
mal alignment is performed during the LOKUP 
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operation--the entire search-argument field 
is compared with an entire argument-table 
field. Therefore, if the table fields are 
not used in compare (COMP) or arithmetic 
operations, any of the codes N, 0-9 (within 
field-size limit) may be assigned to a num­
eric field, regardless of the actual number 
of decimal places. 

Comparing between argument table and 
search argument is algebraic for tables 
defined as numeric (i.e., negative values 
are smaller than zero or than positive 
values); comparing is "logical" (according 
to the EBCDIC sequence) for alphameric 
tables. 

If data for two tables is alternated in 
a single set of table-input cards, the 
specification here (col. 44) applies to the 
table whose entry appears first (leftmost) 
in the table-input cards. 

If the table will be used as an argument 
table, and entries are to be matched as 
"high" or "low" against the search argument 
(Resulting Indicators assigned to High or 
Low in the calculation specifications), the 
table must be defined as being in either 
ascending of descending sequence: 

A = ascending sequence 
D = descending sequence 

No check is made by the program that the 
table conforms to the specified sequence. 

If the table either will not be used as 
an argument table, or its entries will only 
be matched against the search argument for 
an "equal" condition ~o Resulting Indica­
tor assigned to High or Low in the calcula­
tion specifications), no entry is required 
in Sequence (col. 45)--an entry will be 
ignored. 

If data for two tables is alternated in 
a single set of table-input cards, the 
specification here (col. 45) applies to the 
table whose entry appears first (leftmost) 
in the table-input cards. 

SPECIFICATIONS FOR SECOND TABLES OF 
ALTERNATING-TABLES DECKS lC01~~6-571 

All fields in this right-hand portion of 
the file extension specifications have the 
identical significance as the like-titled 
fields in the left-hand portion (cols. 27-
45)--but they apply only to the second 
table (i.e., the table whose entry appears 
second) in table-input cards with 
alternating-tables entries. 

This section is left blank for a table­
input deck that contains entries for only a 
single table. 

Table Name--Cols. 46-51 

The name assigned to the second table in 
one table-input deck. 

The number of columns in an entry for the 
second table in one table-input deck. 

Leave blank. 

Decimal Positions--Col. 56 

Format definition for data in the second 
table of one table-input deck. 

1) 

o or N 

1-9 

alphameric 
numeric, with no positions to the 
right of the decimal point. 
numeric; 1-9 positions, respec­
tively, to the right of the deci­
mal point. 

Sequence of the second table in an 
alternating-table input deck. 

!ot~: There are no specifications, for the 
second table in a single table-input deck, 
for "Number of Table Entries per Record" or 
"Number of Table Entries per Table": spe­
cifications in cols. 33-35 and 36-39 cover 
both tables in one table-input deck. 

The user may enter here any data he wishes 
to have printed out, next to the specifica­
tions in the line, at program-generation 
time. Apart from this, the entries are 
ignored by the program. 

Figures 48A, B, and C illustrate file 
extension, table look-up, and related cal­
culation specifications. In order to 
demonstrate a variety of possibilities, 
some of the examples are rather artificial 
from an applications viewpoint. 

ILLUSTRATION AID EXPLANATION OF USE OF 
1!~1~~==FIGUR~~_~~ AID-f 

All operations shown are performed at 
detail time: Control Level (cols. 7-8) is 
blank. 
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Figure 4EA. Table Look-Uf--Tatle-Input Card Format 

Entries in the tatle namEd TAEPCT 
(say, tenus rerc€n~--thE argument table by 
virtue of its entry in Factor 2--are com­
pared witt tle ccntents cf a field DarnEd 
PRFPCT (say, performance fercentage}--the 
search argument, by virtue of its sfecifi­
catien in Facto~ 1. The field FRFFCT rrust 
te dEfinEd (elsewhere) as numeric and four 
columns leng, because TABPCT is so defined 
(in the file extension specifications): 
search arqument and argument-tatle entries 
must haVE the same fermat and tctal length, 
Except fer location of the decimal point. 
The comparison is algetraic, bEcaUSE tte 
fields are numEric (unsigned--EBCDIC zone 
I--valuEs are thereforE treated as equal to 
values signed plus) • 

The tatl€: is defined (in the file exten­
sion specifications) as in ascending 
sequence. The samE Resulting Indicator 
(20) is assi gned to Equal and High ; it" 
turns on if either conditicn is satisfied. 
The frogram first attempts to lecate an 
equal entry in the table; if there is none 
in the profer sequential pesition, it 
chooses the ClOSEst tatle Entry that is 
higher ir value than the search argument. 
We have assumed that bonus fercent figures 
go in steps in the table; if none matches 
the exact perfermance fercEnta~e, thE em­
plOYEe is to be credited ~ith the nearest 
higher value. 

If an argument-table entry (say, the nth 
entry in this table) satisfiES the search 
criteria spEcifiEd (in Resultino lf2dica­
tor~, that TAPPCT value is stored in the 
hold area for this table. The entry in the 
corresponding nth position of the tatle 
TABBCL {say, bonus class}--the function 
tatlE, by virtue of its sfecificatien in 

Result Field--is also selected, and plaCEd 
in the hold area for that table. If the 
search did not result in a "hit", neither 
hold area is disturted. 

TAFBCL is defined (in the file extension 
specifications) as alphameric, each entry 2 
columns long, and nc sequence is specified 
for the table. (The program does not veri­
fy the sequence of the tatle even if 
Sequence is specified in the File Extension 
Spec if ica tions.) 

rine 02. The applieatle tonus class code 
selEcted is to be used in output-format 
specifications; it must, therefore, be pre­
served before the TAEBCL tatle is again 
employed in a LOKUP operation. 

The MCVE of TABBcr to ECNCLS transfers 
the bonus class COdE selected in line 01 
from tbe TABBCI hold area to a new field. 
TA BBCL is a Efined (in the file extension 
specifications) as 2 columns long per 
entry, and alphameric. ECNCLS is therefore 
similarly defined (it coula ha ve been 
defined differently if thEre were a rEason 
therefor). 

The specification is executed only if 
the freceding operation yielded a "hit" 
(indicator 20 on). 

1in§_~1. The spEcificaticn of TAEECL in 
Factor 1 causes the contents of the TAEBCL 
hold area--the previously~selectEa (line 
o 1 ) e n try fro m the fUn c t ion tab leT A B B CL -­
to become the data for Factor 1. Since 
this is a LC~UP operation, Factor 1 con­
tains the search argument; i.e., the last­
selected TABBCL functien-table entry now 
becomes a search argument. 
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Figure 48C. Table Look-UF--Calculaticn Specificaticns 

TABBcr is also specified in Factor 2, 
and therEfcre is the arqument tatle in this 
operation. It is neEdEd to ascertain the 
count of entries (n) to the Foint of match 
tetween the search argument and the Fer­
tinent argurrent-tatle entry. This Fermits 
the program to selEct thE nth entry frcm 
the function table (TAEAMT--say, arocunt of 
Ferfcrmance bonus), and to ~lace it in the 
hold area for 1AEAM1. 

The comFarison is lcqical (rather than 
algetraic), tecause TABECL is defined as 
alphameric. 

An exact match is required between 
search argument and argument table; there­
fore, a RE'sultinq Indicatcr (21) is 
assigned cnly to Equal. (An exact match is 
known to exist, because thE search arqument 
was originally deriVEd frcm the argument 
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table.) TABBCL is not defined (in the file 
extension specifications) as being in 
sequence, because this makes no difference 
in a search confined to an "equal" match: 
the program will search through the entire 
argument table until it finds an equal 
value (if it exists). Since alphameric 
comparison is logical, the identical EBCDIC 
character must be located (e.g., 5 ~ +5, 0 
~ 0+ ~ 5). 

TABAMT is defined (in the file extension 
specification~ as numeric, each entry 5 
columns long, including 2 decimal places. 

The specifications in this line are 
executed only ~f the first LOKUP in this 
program cycle yielded a "hit"--otherwise a 
bonus class could still be in the TABBCL 
hold area from an earlier program cycle. 

Line 04. The difference is calculated 
between the bonus percent selected in line 
01 from the table TABPCT (which steps in 
increment groups) and placed in its hold 
area, and the precise performance perc"en­
tage. The difference (~O) is stored as 
field DIFFR, 3 columns long, rounded to n~ 
decimal places--the original values con­
tained one decimal place. The operation is 
~erformed only if the original LOKUP 
selected pertinent data (indicator 20 on) • 

This illustrates that there may be occa­
sions when the entry selected from the 
~~~~nt table in a LOKUP operation is of 
interest, because it differs from the 
search argument when a Resulting Indicator 
is specified for High or Low only, and 
because it ~~y differ when High and Equal 
or Low and Equal are designated. 

bing_Q2. The amount of bonus pay selected 
from table TABAMT in line 03, and placed in 
its hold area, is added to basic gross pay 
(GRSPAY) to provide final gross pay 
(FINGRS). TABAMT is 5 columns long, 
including 2 decimal places and, therefore, 
fits in FINGRS (6 columns long, including 2 
decimal places). 

The operation is only performed if the 
first LOKUP operation yielded a "hit" 
(indicator 20 on). Indicator 21 is not 
needed, because the s~cond LOKUP must yield 
a "hit". 

1in~Q2 illustrates a numeric literal as 
search argument. Table TABL--the argument 
table--must be defined with the same entry 
length (6) as the search argument and the 
same format (numeric) --see line 03 in file 
extension specifications. Table TABL is 
defined (in the file extension specifica­
tions) as descending. 

Comparison is algebraic: the first­
encountered value in TABL that is algebra-

ically smaller than -125650, i.e., negative 
and larger in absolute value, satisfies the 
criterion. (Decimal point is ignored in 
LOKUP, and its position is not counted as a 
column in field length.) If the criterion 
is satisfied, indicator 25 turns on; the 
TABL entry that satisfied the condition is 
stored in the TABL hold area, and the 
corresponding (nth) entry from table 
TAB1#2 is stored in its hold area. If no 
argument-table entry meets the specified 
condition (Low), indicator 25 turns off, 
and the two hold areas are not disturbed. 

TAB1i2 is defined as in descending 
sequence because of another operation (line 
09)--this is irrelevant here. 

The operations in this line are per­
formed only if no successful match was 
achieved in the first LOKUP operation (line 
01); i.e., if indicator 20 is off. 

The name TAB1#2 illustrates that the 
characters after TAB may be numeric (1, 2) 
and/or alphabetic (t is an alphabetic 
character--see Definition of Terms). The 
other table names chosen all happen to be 
completely alphabetic. 

A numeric literal is used here as a 
search argument. Alphameric literals may 
~lso be used; the argument table must then 
be defined as alphameric, and com~arison is 
logical rather than algebraic. 

1ing2_Q1-~nd_08. These specifications were 
included to point out that a function table 
could include more than one function. 

Ass~me that each entry in table TAB1t2 
really contains adjacent data for two 
functions--the left-hand function-1 field 
being 8 columns long and the right-hand 
function-2 field being 10 columns long, 
together forming the 18-column entries 
defined (in the file extension specifica­
tions) for TAB1t2. The single LOKUP opera­
tion in line 06 then supplies both func­
tions associated with the selected 
argument-table entry. 

By MOVE and ~OVEL operations to fields 
of appropriate sizes the dual-function data 
in the TAE1t2 hold area can be split, and 
made available separately. 

The operations are conditioned on the 
LOKUP in line 06 having been performed 
(indicator 20 off) and data having been 
selected from table TAB1#2 (indicator 25 
on) • 

1~ne~2 demonstrates the possibility of 
performing a LOKUP operation solely to 
ascertain the relationship of data in an 
argument table to the search argument, 
without use of the selected data and 
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without selection of data from a function 
table. 

The system is to halt (after completion 
of detail-time output), and/or calculation 
or output operations are to be modified, if 
TAB1#2 (the argument table) contains an 
entry logically equal to or higher in 
EBCDIC than the contents of the field 
CRITRN. Different Resulting Indicators (H1 
and H2) were assigned to the two error con­
ditions being checked, to show that dif­
ferent indicators may be assigned to High 
and Equal or Low and Equal. (That the same 
indicator may be assigned was shown in line 
01.) 

The same table (TAB1#2) is used as an 
argument table here and as a function table 
in line 06. 

TAB1#2 is defined (in the file extension 
specifications) as alphameric, and each 
entry as 18 positions long. CRITRN must 
therefore be defined identically somewhere 
(in input specifications or elsewhere in 
the calculation specifications). TAB1#2 is 
also assigned a sequence (descending) so 
that a comparison can be made for High or 
Low. 

1in~1Q entries make data selected (in a 
LOKUP operation) from table TABL (as placed 
in its hold area) available to any external 
subroutines, by reference to the field name 
TABL. Note that the table name cannot be 
longer than 4 columns for this purpose. 
(For the format of a table name refer to 
File Extension Specifications, section 
Table Name--Cols. 27-32.) 

Li~~2~1L-QlL~~Q~ also show that argu­
ment and function tables need not have the 

same field lengths, formats, numbers of 
decimal places, or sequence. 

lil~_~xt~nsio~Specificatio~Figure 48B) 
an d~~£Q_Io r .!l@1!LJKi9-yre 48ll 

The tables TABPCT and TAEAMT are contained 
in one set of cards, in alternating format. 
They must therefore be defined in one line 
of the file extension specifications. 
TABPCT appears first in each table-input 
card; therefore, it must be described in 
the left portion of the file-description 
line. The same applies to TAB1#2 and TABL. 

The table TABBCL is alone in its set of 
table-input cards; therefore, no entry is 
made in the right portion of line 02 in the 
file extension specifications. 

Note, in the calculation specifications, 
that the loading of two tables from one set 
of table-inFut cards has no bearing on 
whether a table is used as argument or 
function table, or which tables are related 
to each other as argument and function 
tables. 

Note also that, when two tables are 
alternated. in one card, one entry for each 
table is jointly considered a single entry 
for purposes of "Number of Table Entries 
per Record" (cols. 33-35). A comparison of 
the entries in cols. 33-35 (of the file 
extension specifications) with the card 
layout form will clarify this. 

In line 03, the entry N in col. 56--to 
define TABL as numeric with no decimal 
places--could equally well have been O. 
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The output-format specifications (see 
Figure 49) serve to specify the kinds of 
output files to be produced and the loca­
tion of the specific data fields in output 
cards and reports, and tc define the ccndi­
tions under which the particular output is 
to take place. 

The specificaticns for cutput can te 
divided into two categories: 

1. File identification and control--ccls. 
7-31 : 
Xdentification of output files (output 

media)--File name; 
stacker selecticn of cards; 
Forms contrel on the printer--SpacE, 

Skip; 
SegmEnt of the proqram cycle durinq 

which the output is to cccur (detail 
time, total time, or overflow time); 

Conditions under which the output file 
is to be created--output Indicators. 

2. Field description and control--cols. 
23-70: 
Identificatien of fields whose centents 

are to be output--Field Name; 
location of data fields cn the repcrt 

and/or in output cards--End Pesition 
in Output Record; 

Format in which each output field is to 
be printed or punched--includinq 
Zero Suppress, Edit Word, Packed 
Field; 

Definition of constants; 
Clearinq of data fields for subseguent 

operations--Elank-After; 
Conditions under which a particular 

field is to be output--Output 
Indicators; 

For cutput to cards: whether the data 
described in a particular specifica­
tion line is to be punched or 
document-printed--End position in 
Output Record. 

The Sterlinq Siqn Position (cols. 71-74) 
applies to Sterling currency fields (Brit­
ish monetary system) only. It is not 
covered in this manual. ,See l1UL§.Y§.i~.illL.1§.Q 
~QQ~1_2QL_~!~fliBg_~~~~~D~.Y_Rs~~~§§iB9_Rou= 
ti~~§.L Form C26-3605. 

A File Identificaticn occupies a sepa­
rate specification line (or--if there are 
AND or OR lines--a group of lines) followed 
by all Field-Description lines for that 
file cutput-~one line· per output field or 
constant. 

Nol~: When stacker selecting input-file 
cards, lased on file matching and/or calcu­
lation results, the file must te defined as 
combined. Therefore, a File Identification 
entry is made in the output-Format specifi­
cations, but it is not followed by a Field­
Description entry. 
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output Indicators in a File-Identifica­
tion line condition the OOCDrrence of out­
put for the entire file (i.e., the reFort 
or the card); in a Field-Description line, 
they only condition output of the Farticu­
lar field, and are relevant only when the 
file output is executed. 

Only output and combined files are 
entered in the OutFut-Format Specifica­
tions. Files defined in the File Descrip­
tion Specifications as input files. (I in 
col. 15) must not be entered in the cutput­
Format SFecifications. ~h€ Printer is con­
~idered an output file--cr, two output 
files, when utilizing the upper and lower 
fEeds of the Dual-Feed Carriage special 
feature. 

No check is mad~ automatically by t~e 
Frcgram cr the hardware that an output card 
is blank in the columns into which data is 
to be punched. Such a test can be pro­
grammed by designating the file a combined 
file, and assigning Field Indicators to the 
relevant fields, defined as alFhameric, in 
the input specifications; if all fields to 
be puriched are contiguous, they could be 
defined in the input specifications as one 
long single field, fer purFoses of testing 
them for "blank". 

Specifications for all detail-time output 
must precede specifications for all total­
time output. 

Users accustemed to Unit Record aFplica­
tions sheuld realize that card cycles and 
total cycles as such do net exist in RPG, 
nor does higher-Ievel-total cutput neces­
sarily occur later than lower-level: the 
program steps through total time and detail 
time in each comFlete prcgram cycle, thus 
cffering greater flexibility. Any RPG 
operation may be performed in either cycle 
segment--including the printing or punching 
of totals during detail-time outFut. 

However, detail time and total time 
occur at different points in the cycle. 
The conditicns reflected by various indica­
tors may differ at these different points 
in the cycle, and t~e data available for 
output may represent different cards and/or 
different stages of calculation (depending 
on the user's program). 

Detailed information is presented in the 
earlier section titled f£~B£~~_1~gi~_I12~, 
and in Figure 6: Rp~_prQgf~~_129ic. 

Within the grouping of detail time and 
total time, the sequence of outFut opera­
tions corresFonds to the sequence of the 
output-fermat specificaticns lines. Tbere 
are three exceptions: 

1. Overflow output occurs at overflow 
time, following total-time output. 

2. The lower and upper feeds of the Dual­
Feed Carriage special feature are con­
sidered two output files; yet, under 
certain conditicns, output to both 
files is concurrent. 

3. Data for card printing is transferred 
to t~e output data-sterage area after 
the transfer of data for punching of 
the same card. This need concern the 
user only when Blank-After is specified 
for such a field. 

These divergences will be further clari­
fied later. 

Each File-Identificaticn line (or group 
of lines, when there are AND or OR lines), 
together with its subordinated Field­
Description line(s), if any, represents one 
file output operation. (Punching and 
document-printing in the same card are 
parts of a single file-output operation.) 

If there are several separate File­
Identification (and groups of Field­
Description) lines for the same output file 
at different points in the output-format 
specifications--and the status of any out­
put Indicators assigned calls for perform­
ance of several of these output-file spec­
ifications in one program cycle--the same 
output file is acted uFon several times in 
the same program cycle. This has the fol­
lowing effect: 

1. If the output file is the printer-­
printing occurs several times. If 
spacing and skipping between lines is 
sUFpressed, the successive printing is 
on the same line of the form. 

If spacing or skipping between lines 
is sFecified, the printing is on sepa­
rate lines of the form. This is the 
normal method to accomplish, for 
example: 

a. Printing of group totals below 
detail item lines. (Usually, the 
detail items are printed at detail 
time and the totals at total time, 
but this need not be so.) 

b. Printing totals of different levels 
en different lines (for instance, 
the L2-level total under the L1 
total) • 

Not~: A print line conditioned by 
I2 as output Indicator is not 
printed later than (or under) a 
print line conditioned by Ll, 
unless the File-Identification line 

o 

o 

conditioned by L2 appears later in 1.,0'" 
the output-format specifications 
than the L1 File-Identification 
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line: within one cycle segment 
(detail time or total time), the 

sequence of output operations 
adheres to the specifications-line 
sequence. 

There is no such event--as with 
Unit Record accounting machines--as 
major-total output automatically 
preceded by intermediate, preceded 
by minor. By proper assignment of 
control-Level indicators (cols. 59-
60, Input Specifications), indica­
t~r L3 can be made to represent the 
equivalent of a major control 
break, L2 an intermediate one, and 
L1 a minor one. However, the pro­
gram does not recognize the dif­
ference between L-indicators of 
different levels, or between L­
indicators and other indicators, as 
related to a particular class of 
total: any indicators may be 
assigned in output Indicators 
(cols. 23-31) to condition the 
execution of an output­
specifications line. Therefore, if 
L2 represents the equivalent of a 
total class higher than Lt, and the 
L2 totals are to be printed unde­
rneath the L1 totals, the File­
Identification and Field­
Description Specifications condi­
tioned by the L2 indicator must 
appear later than those conditioned 
by L1 (if both apply to the same 
cycle segment). . 

c. Printing of several lines from one 
input card; for instance, name and 
address on three lines from a 
single input card. 

d. Printing forms-overflow identifica­
tion. This occurs at overflow 
time. If the same output file (the 
printer) is also ~pecified (say, 
for group indication) by another 
File-Identification line--which is 
the normal situation--care must be 
taken not to un1ntentionally print 
some data twice. (This situation 
is discussed further, below.) 

If the output file consists of cards 
(output or combined file)--successive 
cards are punched, document-printed 
and/or stacker selected •. (See ~ultiEl~= 
lime Out£ut to Cards during One Program 
Cycle, under Program Logic Flow.) 

Therefore, all output operations-­
punching, card-printing, stacker­
selection--pertinent to one card must 
be included in a single File­
Identification line (and its related 
Field-Description line~) ~ if any}. 

If ~ultiple output is required during 
the same cycle segment to each of several 

files, faster throughput may be obtained, 
through maximization of overlap, by alter­
nating the output specifications for the 
files. Assume for instance: . 

On a Level-2 (L2) control break, Level-
1 totals are to be printed on one line 
on the printer, followed by Level-2 
totals. It is also desired to summary­
punch an output-file card with the 
Level-1 totals, and another with the 
Level-2 totals. These operations are 
all to be performed in the same cycle 
segment (total-time output, or detail­
time output, as desired). 

The File-Identification and Field­
Description specifications lines for 
the L-1 print line must be written 
ahead of those for the L-2 print line, 
because output sequence in one cycle 
segment is determined by the specifica­
tions sequence. By interposing the 
specifications for one of the output 
operations to the card file between the 
two print-line outputs, throughput is 
usually enhanced. 

E.g.: Specifications for output of L1 
totals to printer; then 

specifications for output of L1 
totals to card file; then 

Specifications for output of L2 
totals to printer; then 

Specifications for output of L2 
totals to card file. 

N01~: Even if no card punching is 
required at the L2-level, it is still 
advantageous to interpose the L1-level 
card-punch specifications between the 
L1- and L2-level printer specifica­
tions. 

Figure 4 shows which operations can be 
carried out concurrently. 

~£g~il~ing Output Units 

Each file name is associated with a parti­
cular input, output, or input/output unit 
(or device) by the entries in the File 
Description specifications. Designation of 
a file name in the output specifications 
therefore suffices to determine the file to 
be operated upon. 

Organizing for output-Format Specifications 

Writing the output-format specifications 
becomes a simple task if the user has first 
analyzed his report and output-card 
requirements and laid out 

1 • The printed report (if relevant) on a 
Printer Spacing Chart (IBM Form 124-
3115--see Figure 1), and 
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2. The format of any output-file cards on 
one of the many card layout forms 
available (e. g., see Figure 48 A). 

FILE IDENTIFICATION AND CONTROL--COLS. 7-31 

One File-Identification line (or group of 
lines, when there are AND or OR lines) is 
to be specified per output operation per 
output file. Each such File-Identification 
line (or group of lines) is followed by all 
Field-Description lines pertinent to that 
output operation. 

NQlg: When stacker-selecting input-file 
cards, based on file matching and/or calcu­
lation results, the file must be defined as 
combined. Therefore, a File-Identification 
entry is made in the Output-Format specifi­
cations, but it is not followed by a FIeld 
Description entry. 

Each output file is given a separate name 
by the programmer--and the same name must 
be used for that file in the File Descrip­
tion Specifications, to associate the file 
name with a particular I/O device. The 
same name must not be assigned to more than 
one file. However, when a card file is 
used both for input and output, it is 
termed a "combined" file, and the same file 
name is entered both in the Input and the 
output-Format Specifications. A file name 
must begin in col. 7 with one of the 29 
alphabetic characters, and may continue 
with alphabetic or numeric characters (but 
not special characters or embedded blanks); 
it may be one to eight characters long. 
(Further details on files and file names 
appear under lnput and Output Files, in 
Introduction--RPG Functions and Characteri-
21iCSi-l2~fi1!itiQn-PLTerm§.i and Eile 
.Q~scription SpecificatiQ1!§.) 

The file name must be recorded in this 
field (cols. 7-14) in the File-Identifica­
tion line for an riutput (or combined) file 
the first time that file ~ppears in the 
Output-Format Specifications. The same 
file may be specified several times--for 
repeated output to the same file in the 
same program cycle (see ~eguenc~g!~~i= 
ficatiQns, above). The file name need then 
not be repeated, unless specifications for 
another file intervene: if the file-name 
is blank in a File-Identification line, the 
program applies the nearest preceding file 
name--this is true even if the entries 
apply to different segments of the program 
cycle (Type D versus Type T in col. 15). 
No file name may appear in an AND or OR 
line. 

1.Y:e.g--Col. 15 

The mnemonic code letter entered here des­
ignates the type of output record being 

specified. 
The following three entries can be made. 

H 
D 
T 

Heading-line output 
Detail-time output 
Total-time output 

EQ!g: Code H and code t are distinguished 
only for the user's convenience. The RPG 
program treats both specification types in 
the same way. No "Type" entry is made in 
an OR line; the same type code is assumed 
to apply. 

All detail-time output (Type ~ must be 
specified ahead of all total-time output 
(TypeT). 

Reference to gRQ_PrQgram Logic (Figure 
6) makes it apparent that detail-time out­
put will most-commonly deal with data from 
and/or to individual detail cards--such as 
listing from detail cards, printing the 
results of detail calculations, or punching 
into detail cards; whereas total-time out­
put lends itself best to printing and/or 
punching of totals at the end of control 
groups, when data from the next card is not 
yet available. However, the use of detail­
time and total-time outputs is by no means 
thus restricted--comprehension of the RPG 

o 

program cycle (with its attendant data 0 
flow, indicator relationships, and card I I cC I' 

movement) permits other arrangements. -

~Q!g: Although all File-Identification 
specifications must be designated Type D 
(or H) or Type T, output conditioned (in 
Output Indicators, cols. 23-31), in the 
File-Identification entries, by indicator 
code OF (or OV) occurs at overflow-output 
time--not at detail-output or total-output 
time. (This is discussed more fully under 
Out~Indicators--OF and OV, below, and 
has already been described under R£Qg£~~ 
1Qgi~_Elg~, and in the explanation for 
Figure SE.) 

stacker Select applies only to card files. 
(If a Stacker-Select entry is made in the 
File-Identification specifications for a 
Printer output file, it is ignored.) 

If no Stacker-Select assignment is made 
for a card file in either the input or the 
output-format specifications, the cards 
enter the normal stacker for the particular 
card punch or read-punch device. If the 
device contains more than a single stacker, 
cards may be program-directed to a non- '0 
normal stacker by designation of the ' 
desired stacker in the input or output-- ~ 
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format specifications--subject to certain 
rules listed below. Figure 24 (Input Spec­
ifications) itemizes the normal and addi­
tional stackers for card input/output units 
with multiple stackers, and the associated 
stacker-select codes. For single-stacker 
I/O devices, stacker Select should be left 
blank (however, any entry is simply iqnored 
by the proqram). 

No!~-1: When stacker 5 is designated, but 
the I/O device referred to is the 2560 MFCM 
Moael A2, the card is directed to stacker 
4. 

No!~-1: In the case of the IBM 2520 Card 
Punch or Read-Punch, cards with punch 
errors are automatically directed to stack­
er 2--the non-normal stacker--by the 
system. 

Rules for Stacker Selection 

In~!~File cards can only be stacker­
selected by an entry in the input 
specifications. 

Stacker selection of input-file cards, 
based on file matching and/or calculation 
results, is possible. In this case, how­
ever, the file must be defined as combined 
and the file name entered in the Output­
Format specifications. 

Noi~: It is also possible to perform 
stacker selection on input-file cards, 
based on file matching and/or calculation 
results, by means of the EXIT operation 
code and BAL subroutines (see f~Qgramming 
Ti.E§, Appendix E) • 

Qut~t-file cards can only be stacker­
selected by an entry in the output-format 
specifications. This is accomplished by 
entering the number of the desired stacker 
in col. 16 of the relevant File­
Identification line. If cards are to enter 
the normal stacker for the I/O device that 
contains the file, col. 16 may either be 
left blank or coded with the number of the 
normal stacker (which is always 1, except 
for the secondary feed of the MFCM). 

Combined-file cards can be stacker­
selected~Y-an-entry in the input specifi­
cations, but only when selection can be 
based solely on card type. They can be 
stacker-selected by an entry in the output­
format specifications to reflect any 
desired condition: card type, Matching­
Record status, results of Calculations, 
etc. If for a card file, or for certain 
card types in a file, stacker selection is 
the only operation desired in the output­
format specifications, only the .pertinent 
File-Identification specifications, includ­
ing stacker Select, are required. It is 
permissible to select some carel. types 
within a file via the input specifications, 
and others in the same file via the output 

specifications. The followinq criteria 
must be pbserved: 

1. The same card type must not have 
stacker-select instructions in both the 
input and output-format specifications. 

2. If any output operation (punchinq and/ 
or card-printing) is to be performed on 
cards of a type, any stacker selection 
to be designated for that type must be 
in the output specifications. 

3. 

4. 

Therefore, card types for which 
stacker selection is desiqnated in the 
input specifications must not have any 
output operations specified. When out­
put File-Identification specifications 
are written for a file, any cardtype(s) 
witbin that file that had an input 
stacker-select specification must be 
eliminated from output operations by 
appropriate designation of Output Indi­
cators (cols. 23-31)--otherwise, output 
is to the n~xt card and that next card 
is never read. 

For example, assume: 

a. File DETAIL contains three card 
types to which card-type Resulting 
Indicators 10, 1~, and '2 were 
assiqned in the input specifica­
tions; and 

b. Type'~ has a stacker-select 
instruction in the input specifica­
tions; then: 
Only types 10 and 12 may have out­
put operations specif~ed; the entry 
N11 in col~~23-25 is the simplest 
way to accomplish this. 

If stacker selection is to be based on 
the status of any indicator except card 
type (such as MR, or one reflecting the 
results of calculations), it must be 
designated in the output 
specifications. 

Stacker selection based on matching 
of files (matching records) requires 
that the file be defined as a combined 
file. (But see g~Qgra~mi~ip§, 
Appendix E, for BAL subroutines to 
accomplish tpis with Input Files.) 

If no entry at all appears in the 
output-format specifications for a 
combined-file card, and no stacker 
selection is specified for that card in 
the input specifications either, the 
card enters the pertinent normal 
stacker. 

Note: See also further Stacker-Select 
Information for combined files under 
ln~~!_~§ciii~~iiQn§. 
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stacker selection at total-output time 
(Type T in col. 15) causes seleoticn ef the 
"next" card. At this time: 

a. rata from that neVi card has not yet 
been available for calculation, and 

b. ~he Matching-Recerd indicator still 
reflects the status of the previous 
card, and 

c. Field Indicators . till represent 
the previous card; but 

d. The card-type Resulting Indicator 
fer the new card is on--that for 
the old card is off, and 

e. If the old card was the last cf a 
centrcl group, the pertinent L­
indicators are already on. 

(S e e ~ liLl J:.2..9J:il1!Ll.2..9is: , F i q u r e 6.) 

A card's position as the lA§1_.21_~_~.2n= 
1£~1_gJ:2~E can net ce reeegnized by RPG as 
a criterion in time for stacker selection 
ef that card. (The PLACE card in the 
Punched-Card utility Collate Program pro­
vides fot this; or, the RPG program may 
branch, ty operation code EXIT, to a 
B.A.L. subroutine to accomplish this 
selection--see RJ:.2gJ:A!!!!!!in..9_1i12§, Appendix 
E. ) 

stacker Selection of matched or 
unm£1~~gQ_£AJ:Q§ in a file~matchlng applica­
tion, based on the status of the MR indica­
tor (see £~1~~1_1BQi£Ato£~, below), should 
be specified for detail-t~me output (Type D 
in col. 15). The MR indicator then 
correctly reflects the match status of ~he 
c~rd that would be selected. At total time 
for a new card, the MR indicator reflects 
the match status of the prEceding card. 

Stacker selectien for QB_liB~§ (see Q~1= 
12~i_1QQif~1.2f§, below) is independent of 
that for the basic File-Identification spec­
ifications line. It behaves like stacker 
selection fcr any cther line: if col. 16 
is blank, the cards defined in the OR line 
enter the normal stacker; if a stacker 
number is specified, the cards enter that 
stacker. (But see item 3 under stacker 
~~l~s:i==~]_liQ§§, in lBE~1_~E~s:il1~A11$B§.) 

These fields are left blank in File-Identi­
fication specifications for card files. 

The Space and Skip fields provide fer 
~~inter forms-movement central. They apply 
each time the particular printer-output 
File-Identification specifications are 
executed, ev~n when~ 

1. The particular printer output specifi­
cations are repeated during the same 
program cycle--by a GCTC operation (see 
~2lc~lati~B-~E~SitifA1i~ns); or 

2. No data is actually printed, because 
the status of the particular Output 
Indicators assigned in the individual 
Field-Description specifications lines 
(see below) prevent printing of all 
associated fields cr constants. 

If the printer is the IBM 2203, and the 
Dual-Feed CarriaQe special feature is 
installed, forms control applies only to 
the forms carriage with which the particu­
lar File Name is associated (through the 
Device Code in the file description 
specifications) • 

Separate specifications may be given for 
OR lines. However, if an OR line is blank 
in all of these forms-control fields, the 
space and/or skip specifications from the 
nearest preceding File-Identification line 
(within the same file output entry) with 
such specifications are applied by the pro­
gram also to that OR line. If there are 
also no specifications in these fields in 
any of the preceding File-Identification 
lines (main or OR lines) of that file­
output entry, the field is considered to be 
blank in the OR line too. 

Note that a zero (in contrast to blank) 
in any of the columns 17-22 in an OR line 
prevents application to the OR line of 
Space or Skip specifications from a preced­
ing file-identification line. If at least 
one of the cols. 17- 22 in an OR line con­
tains a zero, and the remainder are zero or 
blank, no spacing or skipping takes place, 
before or after, when output is based on 
the OR line. 

There must be no Space or Skip entries 
in an AND line. 

~Q1~: Relations~ips between Space and Skip 
specifications are discussed at the end of 
this section. 

Space, Before--Col. 17 

The paper form in the printer is advanced 
0, 1, 2, or 3 lines cefore printing by en­
tering 0, 1, 2, or 3, respectively, in col. 
17 of the pertinent File-Identification 
specifications. 

A 1: lank in col. 17 has the same e ffec t 
as entering a 0; i.e., no space before 
printinq. 

Space, After--Col. 18 

Egui valent to Col. 17, but controls line 
spacing after printing. 
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Skip, Before--Cols. 19-20 

Any numbEr from 01-12 may te entEred te 
cause the paper form in the printer to be 
advancEd, tefore tte line is printed, until 
a punch is sensed ty the tape-reading 
brushes in the correspending channel of the 
synchrenized ferms-carriage contrel tape. 
If a tapE punch in that channel is already 
lined up with the brushes, the ferm will 
nevertheless advance, until a Funch in that 
carriage-tape channel reaches the tafe­
reading trushes again. 

A leading 0 need not be recorded with 
this BPG; i.e., ~1 = 01. 
00 is treated as equal te t~ 

Skip, After--Cols. 21-22 

Equi vale nt to cols. 19- 20, but c cn trel s 
forms skipping after printing. 

Points te Note 

1. If the user's applicatien offers a 
cheice 

a. Eetween Space/Eefore and Space/ 
After, Space/After should ce em­
pleyed; or 

b. EEtwEen Skip/Befere and Skip/After, 
Skip/After should be employed. 

Forms movement after printing ef a line 
usually qives better throughput: it 
permits overlap of subseguent preces­
sinq with the forms ~ovement; whereas, 
if ferms mevement takes place ahEad of 
printinq of a line, execution of the 
print instruction has to await comple­
tien ef forms movement. 

2. Line spacing may be stipulated for both 
before and after pr~nting of a line. 
Thus, a maximum ef 6 line sFaces (i.e., 
5 intervening clank lines) may be 
achieved between successive Frint lines 
without skiFFing. 

3. Forms skipping may be stipulatEd for 
coth cefore and after Frintir:q of a 
line. 

4. If SFace/BeforE and Skip/Befere are 
both stipulated for the same print 
line: the Skip is executed first, fol­
lowed by the Space operatien. 

5. 

6. 

If Space/After and Skip/After are loth 
Etip~lated for the same print line: 
only the Space operatien is eXEcuted. 

A forms advance to tte next carriaqe­
tape channel-1 punch is automatic: 

a. At the conclusion ef program 
generation--unless the BPG Control 

Card (card H) contains a E in Col. 
11, which suppresses program list­
ing during generation (see the 
~E~~~1iQg-I~~~§Q~i~E manual) • 

b. After total-output time if, at any 
time in that proqram cycle (i.e., 
during detail-time output or during 
total-time output), a line was 
printed at or below thE point at 
which a carriage-tapE channel-12 
punch was sensed ty the forms­
carriage brushes--and provided OF 
(or OV) is not assiqned in Output 
Indicators of any File­
Identification specifications for 
that file. 

This implies that, if (by virtUE of 
thE user's RPG specifications) more 
than one line may be printed in a 
single program cycle without a speci­
fied skip to a nEW page, the distanCE 
of the channel-1 carriage-tape punch 
from the channel-12 punch must be long 
enouqh to allow all lines in a program 
cycle to be printed without excEedinq 
the maximum desired print lines on a 
page. 

B~1~: If OF appears in Output Indica­
tors of £Q~ Iil§-Identification line 
for the standard (or lower) printer­
carriage (i.e. I file PRINTER or 
PRINTLF), no automatic overflow forms 
skip to the channel-1 punch ever occurs 
for that file: overflow forms skippinq 
must then be specified in an overflow­
time File-Identification line--see 
below. The equivalent applies to ov 
with the upper carriage--file PRIN~UF. 
(These statements do not apply if only 
NCF or NOV appears in Output Indicators 
for t}e respective file, nor if OF 6r 
OV appears only in Ii~l~-Description 
Specification lines.) 

7. Successive printer outputs can be 
printed on the same line of thE printer 
form (i.e., without intervening forms 
movement) by appropriate space and skip 
specifications ef clank or zere, to 
effect "space suppression": if cols. 
17-22 are blank or zeros, no spacinq or 
skiPFinq cccurs rEforE cr after the 
line is printed (but see distinction 
between blank and zero for OR lines, 
above) • 

Note however that, if the multiple 
outputs--intended for a single line on 
the printer form--eccur durinq dif­
ferent program cycles, they may bEcome 
separated to different pages: the 
autcmatic forms advance operatES as 
described in item 6 (1:) above, even 
though all space and skip specification 
fields for these outputs may tE zero or 
l:lank. 
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If the multiple outputs to one 
printer line are in tte same pro~ram 
cycle, no autcmatic ferms advance can 
separate the lines (since the autcmatic 
advance to the channel-1 punch takes 
place cnly after total-output time). 

8. A Skip (by a specificaticn in cols. 
19-2C or 21-22) past a carriage-taFe 
chan~el-12 punch--i.e., frcm a point on 
the Fage higrer than tr.e channel-12 
punch--has the following effects: 

a. If the s:kip is to cr past a 
channel-1 punch: ~he overflow 
indicator (OF or OV) is not turned 
on. 

t. If the skip is to a carriage-tape 
Funch in any channel other than 
channel 1, and a channel-1 punch is 
nct Fassed or re~cted during this 
skip: The overflcw indicator (OF 
or OV) is turned cn, after the line 
at or past channel 12 has been 
printed. 

9. Cnce a line has been printed at or be­
low tre Foint at which a carriage-tape 
channel-12 punch was sensed, an inter­
nal switch is set which will cause the 
overflow indicator (OF or OV) tc turn 
cn .£.!_!h~_§lliLof (not dl:ring) that 
cycle-segment ~utput time. It cannot 
l:e turned off 1:y a s:kif-to-channel-1 
specificaticn (contrary to the situa­
tion described in 8 (a) above). 
Therefore: 

a. If OF (or OV--see Dual-Feed Car­
riage) is not specified in output 
Indicators of any File­
Identification specifications line 
for that file, an automatic skip to 
channel 1 (as stated in 6 (b), 
al:ove) will then cccur after tctal­
cutput time of that prcgram cycle-­
even if a skip to channel 1 was 
specified (and executed) in a File­
Identificaticn specifications line 
whose output folloied the detection 
of tbe channel-12 punch, in the 
same prpgram cycle. 

t. If OF (or OV) is specified in Cut­
Fut Indicators of any File Identi­
ficaticn specificaticns line for 
the respectiVE filE, tre program 
will execute overflow File­
Identificaticn specificaticns for 
that file at overflow-output time 
fcllcwing total-cutput time--even 
if a skip to channel 1 was speci­
fied (and executed) in a File­
Identificaticn specifications line 
whose output follcwed the detection 
of the channel-12 funch, in the 
same program cycle. 

10. If it is desired to cause the overflow 
indicator (OF or OV) to turn on (at the 0 
end of the program cycle-segment), so .. 
that overflow output can be performed 
after total-time output--but it is 
necessary to skiF to channel 1 from a 
point on the paq~ higher than the 
channel-12 punch--two Skip specifica-
ticns are required: first skip to 
channel 12, then to channel 1. As 
explained in item 9, above, the skip to 
channel 1 will nct turn off the over-
flow indicator, ence it has been sig-
naled to turn on by sensing of the 
channel-12 punch. 

Note 1: with the IBM 1403 Model 2 or 
N1-Printer, successive punches in the 
same channel of the carriage-control 
tape must be at least 8 lines apart, 
because of the high-speed skip capa­
bility of the dual-speed carriage on 
these models (see the publication IBM 
1~Ql_Rf1n!er, Form A24-3073). By mak­
ing use of both Space/Before and Space/ 
After, up to six spaces (five blank 
lines) can be ottained between two suc­
cessive print operations. 

If it is nevertheless desired to 
utilize Skip for distances of less than 
eight lines between consecutive tape­
channel punches, punches may be plaCEd 
in the same positions in two different 
tape channels. ~he Skip instruction 
must then be alternated between the two 
channels. Note, however, that a skip 
to a channel-1 punch can have implica­
tions that diffEr from skipping to 
punches in other channels (see Q~1~1 
InQi££!2f§==~I_£llQ_QY, below). Channel 
1 should therefore be avoided, in some 
situations, as one of the alternating 
channels. 

]~!~1: For compatal:ility with other 
RPGs, there should be an entry in at 
least on~ of the Space or Skip fields 
of the first File-Identificaticn speci­
fications line for each printer output 
(i.e., it is not necessary in an OR 
line). If the user requires no entry 
(no Space or Skip desired), he should 
enter a zero in Space/After (col. 18). 

Q~!E~1_InQi££!Qf~==£Ql§~_2]=]1 
(File-Identification Specifications) 

Indicator codes entered in these fields 
determine the conditions under which the 
output operations defined in this File­
Identification specifications line, and in 
its subsidiary Field-Description specifica­
tions lines, are to be eXEcuted. D 
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Note that Output Indicators in {he File­
Identificaticn EFecificaticnE line control 
the occurrence of that entire output-~not 
of a particular field. (OutFut Indicators 
may also te assignEd to ineividual fields. 
This is discussed under li.~l.9 12.§§.fri.EiiSll 
ang_fsnt.fSl, belcw.) 

Atsence of a~ entry callE fer execution 
of that output at detail time or total 
time--D (or H) or T, respectively, in col. 

15 (Typ e) --each program cycle. Nete that 
detail tine includes detail-cutput time 
before the first card has tEen read (when 
the 1P indicatcr is cn). 

Any indicator--except OF or OV (dis­
cussed seFarately below)--rnay te entered in 
cols. 24-25, 27-28, or 30-~1 to instruct 
the prcgram to execute the particular out­
put specificaticns only if that indicator 
is on at that time (detail time cr total 
time, as determined by the entry in col. 
15). I:f: an N (=Not on) is entered .in the 
column preceding the indicatcr code (ccl. 
23, 26, or 29, respectively), the output is 
perfcrmed only if that indicator is nct on. 

NO!~: Any EBetIC character ctter than N in 
col. 23, 26, cr 29 has the same meaning as 
a blank. 

The ttree fields (cclE. 23-25, 26-28, 
29-~1) are identical in functicn. If less 
than three ccnditicninq indicators are 
assignee, it does not matter which cf the 
three fields are used. Up to tb ree dif­
ferent ccnditicning indicators may te 
desiqnated in one File-Identificaticn spec­
ificaticns line. All indicators assioned 
to one line are in an AND relaticnship to 
each other; i.e., the conditions for all 
indicators in the line must be satisfied 
for the cutput to be performed. Each of 
the several indicators may individually be 
required tc te on or nct cn (N) as a condi­
tion of performance of tbe outFut 
operation. 

If more than three Output IndicatcrE in 
an ANt relationship are needed to ccndition 
an output operation, additicnal lines may 
be used, each able to accommodate up to 
three more indicator entries. Such lines 
must be immediately below the initial File­
Identification specifications line for the 
particular output. They m~st te tlank 
exceFt fcr the wcrd AND required in cols. 
14-16 and the desired entries in Output 
Indicators (cols. 23-31). 

Different Output Indicators may be 
placed in an OB relationship to each other; 
i.e., the output operaticn is tc be per­
formed if any cne cf several indicatcr cri­
teria is satisfied. A separate File-

Identification specifications line iE used 
for each OR line, and placed immediately 
beneath the initial File-Identification 
line (or any ~~ND or OB lines) for the par­
ticular output. The word OR is entered in 
cols. 14-15, the desired indicators in Out­
put Indicators, and--optionally--Stacker 
Select and forms control instructions in 
cols.16-22. 

Both AND or OB relationships may te 
specified in conjunction with each other-­
i.e., the output operation is to te per­
formed if anyone cf several combinations 
of indicator conditions is satisfied. 

When there are ANI or CE lines for an 
output oreration, then every AND line, 
every OB line, and the initial File­
Identification specifications line for that 
output oFeration must each have at least 
one entry in Output Indicators. If the 
indicators for successive lines in an OB 
relaticnsbip are not completely mutually 
exclusive, the proqram executes the speci­
fications (Stacker Select and forms con­
trol, if any) of the first line whose indi­
cator criteria are satisfied (except if one 
of the Output Indicators specifications is 
CF or OV, for the lower or upper feed 
respeotively--see telow). 

Entries in output Indicators utilize 
indicators only to condition the execution 
of an operation--tbey do not set them as 
Resultinq or Field Indicators. ~herefore, 
the use of an indicator in Output Indica­
tors never changes its status (on or not 
on). An Indicator appliEd in Output Indi­
cators reflects the status lon or not on) 
it previously assumed: 

1. As card-type Besultinq Indicator, or 

2. As Field Indicator, or 

3. As calculation Resultinq Indicator, or 

4. As Control Level indicator, or 

5. As Matching "Fields indicator (MR), or 

6. ~hrouqh a SETON or SETCF instruction, 
or 

7. As its initial status at tee beqinning 
cf program execution--if never cbanqed, 
or 

8. As a result of a Elank-After output 
instruction, or 

9. As a consequEnoE of ferms-control 
carriaqe-brush sensing of a carriaqe­
tape channel-12 punch--if OF or Ov 
indicator. 
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The status of an indicator may have a 
different significance at detail time and 
at total time--for example: 

(a) It may reflect different cards. For 
instance: 
At total time, the MR indicator and 
Field Indicators reflect tte Frevious 
inFut card whereas L-ipdicators and 
card-type Resulting Indicators already 
reflect the new input card; or 

(b) Its use may have a different effect. 
For instance, with L-indicators em­
Floyed in the normal maLner, with Con­
trol Levels: 
An L-indicator in Output Indicators of 
a total-time output operation (T in 
col. '5), makes printing or punching 
at total time contingent on occurrence 
of a control break of that or higher 
level--the standard method for proqram­
ming output cf qroup tctals cr of Epec­
ifying a group-printed report; but 

An [-indicator in output IndicatorE of 
a detail-time output operation CD or H 
in col. 15), makes printing or punch­
ing at detail time ccntingent on a pre­
ceding contrcl break of that or higher 
level--a method for pregramminq group­
indication (printing identifying data 
only from the first card of a control 
group) • 

For details on indicators, see also Pro­
g£~N_1Qgif-11Q~, BEQ_f£Qg£~m-1ggi£, (Figure 
6), lQgif~!Q£§, lQgif~!~£_]i~£2££n~, and 
MaiffliQg_g!_Xil~§, all under E£Qg£~mmiQg 
fO£_BEG-=g~Q~£~1_1Q!g£m~!isQi ]~E~lliQg 
lQQi£~!or§L li~lQ_1Qgif~!~£E' ~g~trsl_l~~~l 
and ~~i£hiQg~li~lg§L all under lB2~!_~2~fi= 
fi.f~!igQ'§..i a,nd lQgif~!g£E and ]~Eill.:: 
Te§iiQg_Ii~lg~L under ~~lfEl~ii~Q 
..§£'§.fl:!i£21i.QQ§~ 

Points tc Note 

1. The cutput oFeration called for by the 
File-Identification specifications 
occurs in a Frogram cycle--at detail 
time if D or H is specified in col. 15 
(Type); at total time if T is sFecified 
in ccl. 15--if either of the following 
situations in Output Indicators (cols. 
23-31) applies: 
(a) The output-Indicators fields are 

tlank; or 
(b) Any indica tors specified, and not 

Freceded ty N, are then en; and any 
indicators specified, and preceded 
ty N, are then off. 

These criteria are valid alEC at the 
detail-output time that precedes the 
readinq of the first input card (the 
uppermost I/O tlock in Figure 6, BRQ 
R.f.2g£2.!Llggifl· 

If the output is to be sUFpressEd at 

detail-output time preceding the read-
ing of the first input card--and it , 0 
should normally be suppressed at that 
time( except for the printing of con-
stant data as report or column 
headings--an indicator must be assigned 
in Output Indicators. This may either 
be the code of an indicator known to be 
off before the first card has been read 
(such as a card-type Resulting Indica-
tor); or it can be an indicater known 
to be on at that time, but the entry is 
preceded by N, so that the output is 
performed only when that indicator is 
not on (for instance, N1P). 

All indicators are off before the 
first input card has been read, with 
the exception of the following which 
are on at the start of object-program 
€xecution (see also 1~gi.f2!.Q£_]i§±E£~B~ 
and Figure 11): 
1P and LO; and any indicator assigned 
to "Zero or Blank" in input Field Indi­
cators or in calculation Resultinq 
Indicators (arithmetic operaticns or 
TESTZ) • 

Permittinq any output operation-­
apart from the printing of constant 
report-headinq data (see Constants, 
below)--before the first input card has 
~een read, may rroduce spurious 
effects: such as a line of zeros 
p~inted, a card punched or printed with 
zer~s, or a comtined-file card never 
rEad~ etc. (SeE also Q~12~1_]~fo~~ 0 
Ki£§!_~4!:Q_is_]§~QL under l:£Qg£l!.!!L1Qgi.f" 
11gl'41 

2. Total time is always bypassed in the 
first program cycle--and in the first n 
program cycles under certain circum­
stances. (For a full explanation, see 
1.Q1al=1im~_f£2f~§§ing_2~_~]~Q=l~L 
under R£9g£E~-1.Qgi.f_l1.Q~~1 

Bypassing of total time does not, 
however, prevent the proper setting of 
L-indicators to reflect group-60ntrol 
breaks. Thus, even though total-time 
output is bypassed, L-indicators speci­
fied in Output Indicators to control 
group-indication (i.e., printinq of 
identifying data from the first card of 
a control group) at Q~1Eil time will 
operate properly also for the first 
data card of the deck (but see 3, 
below) • 

3. The L-level control fields in the first 
data card (of a type for which control 
fields are specified) are compared 
against zeros (EBCDIC FO) in core 
storage. Zeros (and, for numeric 
fields, also blanks) in control fields 
of such a card result in an "egual" 
ccmFarison and therefore do not turn on /0... . 

the relevant L-indicators. This may . 
present a problem in group-indication 
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for the first control group when the 
control fields ef the first greuf con­
tain no significant data. (See ~E'§.f .. t~1 
Consideratiens for Indicators L1-L9 on 
~Bun~ln"~~under-1Q~I~~1~i§:-In-th€-sec­
tien Rigg~~ill~iAg_lg~_Bg~==~~n§~~l 
lnlg~..!!!a tig..D....!.) 

A technique for circumventing any 
such preblem is presented in g~gg~2~= 
~ing_li2EL Appendix E. 

Figures 50 A and B illustrate specifica­
ticns for File Identificaticn and Centrol, 
temporarily excludinq the OF and OV indica­
tors (discussed next). The reader is asked 
to assume, for purFoses of this illustra­
tion, that each File-Identificatien speci­
fications line (cr group of lines, when 
there are AND or OR lines) is followed by 
at least one Field-Description specifica­
tions line (discussed la ter) • 

Programmer _________ _ 

Space Sk;p 
Output 

Indicators 

Li". ! Filename 
.ej 

1 1 ~.J! 
!. ~ • ! 

! x. 1l i ~ i ~ ~~ 
~ 1; 1; 

Z Z 
3".5 6 789101112131" 1516 1718 1920 2122 232.425 262728 2930 31 3:1 

0 1 oNE PO R '*111 3 '1 lP 
o 2 0 

0 3 0 D 1 NtP NHl 
0 4 0 

0 5 0 T 12 Lt 
o 6 0 

o 7 oSUMCARO T Lt 
o 8 0 

o 9 o REPORT*t T 11 LZ 
1 0 0 

1 1 0 T t; ~1 LR 
1 2 0 

n 

Figure 50A. Simple Examples of Entries for 
File Identificaticn and Cen­
trol (Excluding OF and OV 
Indicators) 

Explanation of Entries in Figure 50A 

AssumEtiens: A straight listing is 
desired~w1th two classes of total and 
grand total. Beadings of eenstant data are 
to be printed on one line across the tep of 
the report on the first page. At each 
tevel-1 control break, a summary card is to 
ce punched. The printer has bEen assigned 
(in the file description specifications) 
the file name BEPORT#1, and the card punch 
device has the file name SUMCABD. 

~~.§~llic~!ig..D_li..D~_Ql cacses printing enly 
at detail time and only before the first 
data card has bEen read: 

REPORT#1 is associated with the printer; 
~ in col. 15 (Type) specifies detail 
time (a D, instead of H, would have been 
synonymous) ; 

The 1P indicator is on at the beginning 
of program execution, and is turned off 
by the RPG program itself immediately 
after the first card has been read. 

Thus, the output is limited to rrinting 
at detail time, before the first card has 
been read; i.e., the first detail-output 
time only. The Field-Description specifi­
cations following this File-Identification 
line are assumed to contain constants, to 
be printed as headings across the first 
print line of the first page. 

If lP were not specified, but Output 
Indicators left blank, the heading con­
stants would be printed at detail-output 
time of every program cycle. 

Skip/Before to the next carriage-tape 
channel-01 punch is specified, to make sure 
to start at the top of a fresh page. After 
the heading, the form is advanced 3 lines, 
so that two blank lines interveLe before 
the first detail-data line. 

Line 03 calls for printing the data in the 
fields-presumed to te designated in Field­
Description specifications beneath this 
line. The file name (REPCRT#1, cols. 
7-14) need not be repeated, because no 
other file name intervened-~but it may be 
repeated. ' 

This output is at detail time (D in col. 
15--H could have been used inst ead) ; 

The output is suppressed if the Hl and/ 
or the 1P indicator is on. NHl was 
arbitrarily chesen to point out that 
Hl might be assigned to an error con­
dition, to halt the system after 
detail-output time, and the same indi­
cator can conveniently be utilized to 
suppress output. If N'P w~re not 
assigned, the output would also occur 
before the first card has been read. 

The 1 in cel. 18 causes single spacinq 
after each detail-output line. 

Line 05 causes printing at total time (T in 
coT:---'5), provided the 1,1 indicator is on. 
This is the normal method for printing 
totals at the end of a ccntrcl group of 
Level 1. The file name need not be 
repeated, eveQ though this specification is 
for total-time output and the previous one 
was fer detail time. 

To offset the total line from a qreup of 
preceding detail lines, a Space/Before is 
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specified. This creates one blank line 
tetween the last detail line (where 1 
Space/After was specified) and the 11-total 
line. After the L1-total line, the form is 
advanced 2 lines, te leave a blank line 
before the next detail line. 

1i~~_~1 directs the program to punch a card 
(SUMCARD is associated wit~ a card outfut 
or comtined file) at total time, if the L1 
indicator is on--a standard,methed ef 
punc~ing group totals into summary cards. 

The SUMCARD output specifications cculd 
have fellewed the 12- er IB-level printer 
output; tut they were deliberately inter­
posed between the 11- and t2-level printer 
output specifications: alternating eutput 
media for the same frogram cycle tends to 
speed throuqhput. Therefore, the higher 
the propertion of 12 contrel breaks in 
relatien to 11-only treaks, the more is 
gained by inter~osinq the card-punch output 
between the two printer operations (see 
~~.9~~B~_.Q! ~..E!.§~i!l:~£li.Ql!'§, a'b 0 v e) • 

line_Q2 causes printing at total time, pro­
vided indicatdr L2 is on. This is the 
normal method for printing totals at the 
end ef a centrel group of level 2. 

Because this output File-Identification 
specifications line is belcw the Ll line, 
the 12 tctal.will be printed below the 11 
total. If the specificatiens in line C9 
were to rrecede those in line 05, then--at 
every centrcl break cf Level 2--the L2 
totals weuld be rrinted ahead of the 11 
totals: within the same rrogram cycle seg­
ment (detail or total), tre eperatiens for 
the same eutput device are executed in the 
order in which the specificatiens appear in 
the eutput-fprmat srecifications (see 
~~gQ§ll~~_.Ql_~..E!,§~l:!i~£ii.QEE, above). 

After every L2-level frinter output, the 
forms-centrol-carriage tare advances to the 
next channel-l punch, i.e., the tor of a 
new rage. 

The file name REPORT#1 must te recorded 
l::ecause cutrut tc ancther file (SUMCARD) 
intervened. 

Line 11 is equivalent to lines 05 and 09, 
but-is"""orerative only when the Last Record 
indicator is on. Final totals are printed 
on a predetermined line (S~if/Before tc 
carriaqe-tape char.nel 10), and a Skip/After 
to the top of a new page takes place after 
rrinting. The file name is the same as for 
the frecedinq output and therefore need not 
te r epea ted. 

Throughout, note that (1) all detail-output 
specifications must rrecede all total-
output specifications, and (2) Space and 
Skip are forms-control specifications and 
can, of course, only be entered in File­
Identificati0n lines for ~rinter output. 

Programme, __________ _ 

Spac. Skip 
Output 

Indicators 

Filename 
ei 1 1 Un. a. ~J 

,?: e ~ • 
j e a.1 i~ 

, 
of '?: .. ~ ! ~ ~ 

3 .( 5 6 7 8 9 1011 12131.4 lSI. 1718 1920 2122 232042.5 262728 2930 31 32 

0 1 olNVNTRY [) til 
_2 

1P ! 
o 2 0 

j 

o 3 oO/.[)BA.LCElJ JAR :~S 
0 4 0 O~2 NMR i~5 

0 5 0 
i 

o 6 oTRSACTNS [)3 MR 2j 4; 
o 7 ° AIN() ,2-
o • 0 'OR3 IAR 21. N4' 
o 9 ° AtND ,N62 14 
1 o. 0 

1 1 0 : D NMP. 21 
1 .'2 0 

' , , 

1 3 i o T~SACT:.NS D~ " 

_J 

'i": ° i I , 
°INVNTRY D 1?" : 2 

, 
_1 

., , o : i 
t-.. , , 0 

, : 7 ;;1 1'1 iL" 
0 

; , 

n 

Figure 50B. Further Examrles of Entries 
for File Identification and 
Control (Excludinq OF and OV 
Indicatcrs) 

Explanation of Entries in Figure 50B 

A.§.§~mE1i.Qn§; The MFCM and a printer are 
used to Froduce an inventery status report; 
to update the inventory item-master card 
file; and to punch unit and extended prices 
into item-order detail cards, on the basis 
of quantity in the detail cards and unit 
price in the master inventory cards. 
Behind the item-erder-card aroup for each 
stock numter represented is a blank trailer 
card, which is to become the updated 
inventory-item master card. Inventory-item 
masters are in hoprer 1, transaction (item­
order and blank) cards in hopper 2. 

The eld inventory master-card file is 
named OLDBALCE; the file with the item­
order detail and blank cards is named 
TRSACTNS. Both files are defined (in the 
File Description specifications) as combi­
ned files: the TRSACTNS file because its 
cards are to be read, punched, and stacker­
selected at output time; the OLDBAICE file 
only because, besides beinq read, some of 
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its cards are to be stacker-selected on the 
basis of the MR indicator--which must be in 
the output specifications. The Files are 
matched (Matching Fields--M1) on stock 
number. 

The file INVNTRY is associated with the 
printer. The File Description specifica­
tions call for turning the LR indicator on 
when both card files are exhausted. 

Specifi~~tion_line 01 causes printing only 
at detail time (D in col. 1S--H would ha ve 
had the identical effect), and only before 
the first data card has been read (1F in 
output Indicators). (Heading data, in the 
form of constants, is presumed to be con­
tained in the Field-Description specifica­
tions.) Before the line is printed, the 
form skips to the top of a new page (01 in 
cols. 19-20); and after printing, the form 
advances to the next carriage-tape channel-
2 punch (02 in co Is • 21- 22) • 

1ines~1-anQl~ cause old inventory master 
cards to enter the normal stacker (stacker 
1) for the primary hopper of the MFCM 
(blank in col. 16--a 1 could equally well 
have been specifie~ whenever there is at 
least one matching detail (item-order) 
card--MR indicator on--but to enter stacker 
2 (2 in col. 16) when there is no matching 
detail--NMR. In line 13, new inventory 
masters are also selected to stacker 2. 

1ine2_~~~Q~_11 jointly have the effect 
of selecting out (to stacker 1) old inven­
tory masters (line 03) that are being 
replaced by updated new ones (line 13); but 
directing to stacker 2 those old inventory 
masters for which no new ones are being 
created (line 04). At the conclusion of 
the job, stacker 2 contains the updated 
complete inventory master-card file: 
newly-punched updated cards to reflect 
transactions, plus old masters for items on 
which there were no transactions. 

Besides MR and NMR, respectively, the 
card-type Resulting Indicator (05) assumed 
to have been assigned to the OLDBALCE cards 
in the input specifications is also speci­
fied here--otherwise, in every program 
cycle in which a TRSACTNS card is pro­
cessed, the next OLDBALCE card would also 
be fed through, but never read; and NMR 
alone would allow an OLDBALCE card to be 
fed through at the beginning, without being 
read. 

Lines 06-09 illustrate AND and OR specifi­
cations. The operations are pertormed if 
either of these combinations of conditions 
exists: 

Indicators MR and 21 and 40 and 62 are 
allan; or 

Indicators MR and 21 and 14 are all on, 
and indicators 40 and 62 are both off. 

These are presumed to be two types of item­
order detail cards, to be processed alike. 
Both types are selected to stacker 3 (by 
entry of different stacker numbers in lines 
06 and 08, the two types could be directed 
to different stackers). 

1in~jj. All item-order detail cards (say, 
card-type Resulting Indicator 21) should 
have a matching inventory master card 
(OLDBALCE file). If there is no master 
(indicator condition NMR), either a master 
card is missing or the detail card is 
punched with a wrong stock number. The 
detail card is directed to the normal 
stacker (col. 16 blank) for the MFCM 
secondary hopper, to be investigated. 

A second indicator specification 
(besides NMR) is required (card type 21 was 
used) to prevent performance of this output 
before the first data card has been read 
and each time an OLDBALCE card is pro­
cessed, and to distinguish this card from 
the blank card (see line 13) at the end of 
each stock-number detail-card group. 

The file name (cols. 7- 14) need not be 
repeated, because no other file name 
intervened. 

1ine_]] specifies the output for the blank 
card at the end of each stock-number 
detail-card group. This card will be 
punched with the updated inventory informa­
tion, and becomes the new inventory master 
for the particular stock item. 

Resulting Indicator 01 was assigned to 
this card type in the input specifications. 
The cards are selected to stacker 2 to 
form--in conjunction with old master cards 
for which there were no transactions (see 
line 04)--an updated complete inventory 
master deck. The file name (TRSACTNS) was 
repeated just to show that this is 
permissible--it is not necessary. 

Output to this card could be performed 
at total time (T in col. 15). However, 
although totals for a preceding group of 
cards are to be punched, detail time (D in 
col. 15) was chosen, to illustrate that 
there is no fundamental difference between 
the operations that can be performed in 
these two segments of the program cycle-­
provided the appropriate data and indicator 
settings are available: this card type 
(the blank card), although part of a combi­
ned file, serves only for output; no data 
is read from it; the data is ready for 
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"summary" punching when the preceding card 
has been processed, and the status of the 
MR indicator is not relevant. Therefore, 
this card can be punched at total or detail 
time. If it is desired to perform output 
to the blank trailer card only if the 
detail cards matched the OLDBALCE cards, MR 
should be specified {in addition to 01} in 
Output Indicators; the output should be 
performed a t total time (T in col. 15), 
when the MR indicator still reflects the 
matching status of the previous card. 
(Because all total-time specifications must 
follow all detail time specifications, the 
specifications now in line 13 would have to 
be moved beyond line 15.) 

Line_J2 provides for printing the updated 
inventory information after the last trans­
action card of each stock-number group. 
This is the program cycle during which the 
blank card (indica tor 01) at the end of 
each group is being processed; therefore, 
indicator 01 is specified in Output Indica­
tors. Again, the printed output is per­
formed at detail time (D in col. 15); but 
it could equally well be performed at the 
preceding or following total time. Either 
way, it illustrates a group-printed report, 
since the individual transaction cards are 
not printed. 

The form is spaced 2 lines after each 
printing. 

Line ;7 provides for the printing of grand 
totals; the output is performed only when 
the LR indicator is on. This operation 
must be performed at total time, because-­
when the LR indicator is on--the job is 
terminated after total output. 

The grand totals are printed at the top 
of a new page (01 in cols. 19-20), and the 
form is again advanced to the top of a new 
page after printing (01 in cols. 21-22). 

1. All detail-output specifications must 
precede all total-output 
specifications. 

2. Card output operations contingent upon 
the status of the MR indicator (applied 
in the normal manner, to the matching 
of files) at detail time reflect the 
matching status of the card being pro­
cessed; at total time, MR still 
reflects the matching status of the 

preceding card: this can be utilized 
for output to a card based on the 
matching status of the preceding card. 

3. In this example, Control Level was not 
utilized: a blank (trailer) card was 
assumed to have been merged previously 
behind each stock-number group of 
transaction (item-order) cards. The 
program cycle for the trailer card is 
used to perform the group-end 
operations. 

This re-emphasizes that Control 
Level (L-i~dicators) and matching 
Fields (M1, M2, M3, and the associated 
MR indicator) have no inherent connec­
tion with each other--applications 
involving matching-records groups do 
not necessarily require Control Levels. 

In both Figures 50A and SOB, forms 
advance to the next channel-1 punch is 
automatic after total-output time whenever 
a line has previously been printed at or 
below the channel-12 punch--because OF (or 
OV) is not d'esignated in output Indicators 
of a File Identification line. 

Overflow Indicators--OF, OV 

The overflow indicators are related to 
printer forms movement. Overflow indicator 
OF is associat~d with the standard forms­
cOI),trol carriage, an<l with the lower feed 
of the Dual~Feed Carriage special feature 
(see below) av_ailable for the IBM 2203 
Printer. oy is the ov~rflow indicator 
associated with the upper feed of the dual-
feed carriage.' ' 

The principal functions of the overflow 
indicators are (for their respective 
carr iages) : 

1. To provide for the control of output 
operations--among them such as forms 
advance to a new page, and page and 
column headings after the bottom of a 
page has been reached. 

2. To condition the execution of calcula­
tion specifications on the basis of 
whether the bottom of a page was 
reached (by entry of OF, OV, NOF~ or 
NOV in Indicators, cols. 9-17, of the 
calculation specifications). 

The relevant overflow indicator turns on 
at the conclusion of a program-cycle 
segment--i.e., after completion of all 
detail-time output, or all total-time 
out~ut--if, during that program-cycle seg-
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ment, either of the following situations 
cccured in that file. 

1. A line was printed at or below the 
point of a carriage-tape channel-12 
punch during detail- er total-output 
time--i.'e., after a punch in channel 12 
was encountered (sensed) by the 
carriage-tape stop brushes; or 

2. A line was printed after a programmed 
form:::-skip was executed (d uring detail­
or total-output time) past a carriage­
tape channel-12 punch, tc a punch in a 
channel other than channel 1 and 
without passing a channel-1 punch. (A 
form::: skip past channel 12 to or past 
channel 1, before the everflew indica­
tor was turned on as explained in 1 and 
2 above, does not turn it en.) 

When either of these twc conditiens 
occurs, it stores a signal tc turn en the 
overflow indicatof at the end of that out­
put time and, if this is detail-output 
time, then also after the next tctal-output 
time. 
(NO new overflow signal is created if chan­
nel 12 is passed during overflcw-output 
time. ) 

Once the signal to turn cn an overflow 
indicator is stored (as a result of 1 cr 2 
above), the signal and the overflow indica­
tor are net turned off again by the program 
until completicn of the next Q~!2il-output 
time (unlESS they then remain cn because an 
everflow cendition occurred again during 
that detail-output time). Once the condi­
tien for turning the overflow indicatcr on 
has been met, even a Skip to channel 1 will 
not turn it off: thus, cverflew-output­
time infermation can be printed before andl 
er after a skip to any channel. 

Four peints inherent in the acove state­
ments sheuld ce emphasized: 

1. Regardless of whether the everflow con­
diticn occurred during detail-time or 
total-time output of a program CYCle, 
the indicator does not turn eff again 
until after the next detail-time 
output. 

Therefore, if the status ef the 
cverflow indicater is te be used tc 
control the performance of 
calculations--and, by the nature of the 
application, the overflcw pcint ceuld 
ce reached during either detail cr 
total output--the calculatiens cendi­
tienedby the overflew indicater should 
be specified for detail time to obtain 
consistent results: if the ever flew 
peint was reached during either detail 
or total time, the overflow indicator 
will ce en during thE next detail-time 
calculations; however, during total­
time calculatiens, it is on only if the 

everflow conditicn occurred during the 
preceding detail-time output. 

2. The overflow indicator does not turn on 
during output time as soon as a 
channel-12 punch is sensed: it turns 
on after all output operations for one 
cycle time-segment (detail-time output 
or tetal-time output) have been com­
pleted, if an overflow condition 
occurred at any time during that output 
time (i.e., at least one line was 
printed at or beyond channel 12). 

Therefore, printed output cannot be 
ccnditioned based on eccurrence of an 
overflow condition during printing of a 
previous line in the §~~§_~£Qg~~~-cYl§ 
E~g~~.D!· 

3. Although the overflow indicator does 
not turn on until completion of output 
for the program-cycle segment during 
which overflow was signalled, once 
either condition (1 or 2 in previous 
paragraph) that determines overflow has 
cccurred, the indicator will turn on-­
even if a Skip instruction to channel 1 
follows the overflow signal within the 
same cycle segment. 

4. Skipping past a channel-12 punch to a 
punch in channels 2-11, without passing 
a channel-1 punch, creates an overflow 
condition; but skipping past channel 12 
to Qr past channel 1 does not. This 
has certain implications: 

(a) If it is desired to skip to channel 
1 from a point above a channel-12 
punch without turning on the over­
flow indicater, n€ preblem exists. 

(b) If it desired to skip from a point 
above a channel-12 punch, past a 
channel-12 punch, to a punch in any 
of the channels 2-11--withcut pas­
sing a c~annel-1 punch--and the 
overflow indicator is to turn on, 
no prcblem exists. 

(c) If it is desired to skip past a 
channel-12 punch to a channel-1 
punch, but an overflow condition is 
to be created, skipping mpst be 
specified twice: first to channel 
12, and then to channel 1. 

If an overflow indicator is on, because 
of an overflow condition during detail- or 
total-time output, then--after conclusion 
of all total-time output in that program 
cycl~--cne ef two events eccurs: 

1. If ~OF (or ~OV, respectively) does not 
appear in Output Indicators (cols. 
23-25, 26-28, or 29-31) of anY_Xil§­
Identification specifications line of 
that file (see alse ~~~l=X§~g_~~~~i~g~, 
below): The form (for that file) is 
autematically advanced until the next 
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channel-1 punch is sensed by the 
carriage-contrel stop trushes. (If a 
ehannel-~ punch is alrEady at the 
carriage-centrel brushEs, the form is 
advanced to the next channel-1 punch.) 
Nevertheless, the overflow indicatcr 
remains on until conclusion of the next 
detail-time output. 

2. If ~OF (or ~OV) appears in Output Indi­
cators of ~n~_li1~-Identificatien 
specifieations line of that file, and 
that indicator is en: 

The program next performs overflow­
time output (see below: ~~!~~1 

lngl~2!gL§==Q1L_Ql1· 
No automatic forms advance takes 

place in the pertinent file (standard 
er lewer-feed file fer OF, upper-feed 
file for OV); but autcmatic forms 
advance is retained for thE cther file 
(if dual-feed carriage used). The 
everflow indicator remains en until 
conclusien of the next detail-time 
output. 

NOTE: 
(a) An entry of NOF (or NOV) in cutput 

Indicators does not cause everflow­
time output to take place, nor does 
it prevent autematic overflow forms 
advance to channel 1--unless trere 
is an OF (cr OV, respeotively) 
specification elsewhere in File­
Identificatien Output Indicators 
fer that file. 

(b) Entries of OF or OV in Output Indi­
cators of Field-Description speci­
fications lin~s have no effect on 
autematic fprms advance, and de not 
cause the program tc perform 
overflow-time output. 

Note that the autcmatic overflow forms 
advance or the alternative performance of 
overflew-time output occurs after total­
output time. Thus, with detail and total 
printing programmed in the conventional 
manner--at detail time and total time, 
respectively--all detail lines and all 
total lines of one program cycle are cem­
pleted bEfere forms advancE or cverflew 
output takes place. Therefore, the 
channel-12 punch must be placed high enough 
to permi~ ccmpletion of the maximum detail­
time and total-time output lines of one 
program cycle beneath t~e location of the 
channel-12 punch. (It is possible to pro­
gram ferms everflow to take place prier to 
total-time output--see Pr2~£~lli~ing_liB~, 
Appendix E.) 

If an overflow indicator is turned eff 
or on ty a SETOF or SETON instructicn, er 
as a Field or Resulting Indicator (in input 
or calculation specificaticns), it 
reverts --at the conclusien of the output 

time that follows its programmed setting-­
to the status it would have had otherwise. 

Further details on the behavior of over­
flow indicators appear in Figure 6 (RPG 
Program Logic) and under R£2gf21!LI.Qgi~ __ llg.!i 
(Overflow-Time Output), Indicators (OF, 
OV), and lngi~~i.Q£_]i~£Ai~5i~~al~in RLQ= 
g£~lli~ing_i2£_]Rg==g§n~LA1_1Ui.Q£ill~ii.Qn; 
under ~EA~~L_~~i2 (Points to Note: 6,8,9, 
10), above; ~~iE~1-1ngi~EiQf§==QI~_Q!, 
immediately below; under 1!~A1=1~ed_Car= 
LiAQ~, below; and under Q~!2~1_1n~i£A1gL§, 
in Ei§lQ=]~~~£iE!i~E_~~§~iii~Eilon§, below. 

output Indicators--OF, OV 
(File-Identificatien Specifications) 

Entries of indicators other than OF and OV 
are dis c u sse dab c v e ( un d e r Q~.!J:l!i 
lnQi~A1Q£§==~Ql§.!. __ 1]=]J.l. En t r i e s 0 f NO F 
or NOV operate like entries of any other 
indicators in these fields (cols. 23-31), 
except that the output is then conditioned 
to be perfcrmed only if that overflow indi­
cator (OF or OV, respectively) is not on at 
the particular output time (detail or total 
time--D or T in col. 15). 

The conditions under which overflow 
indica tors (OF, OV) are on are explained 
abo ve (Q~§£ilQ.!i_lnfU~A!Q£§==QL~.Y). 

If CF (or OV) is specified in Output 
Indicators of a File-Identification line( 
that output is always executed followinq 
total-tim~ output, and only provided the OF 
(or OV) indicator is then on. Execution is 
also subject to the status, at overflow­
output time, of any other indicators speci­
fied in an AND relationship to the OF 
(or C V) indica tor. 

Exrressed another way: specification of 
OF (or OV)--but not NOP (or NOV)--in Output 
Indicators of a File-Identification line 
assions that output to a special program­
cycle segment known as overflow output (see 
Figure 6, ]RQ_R£2gf~ill_1Qgi~), timed to take 
place after total-time output. Performance 
of the output at overflow-output time 
remains subject to the status of all Cut put 
Indicators for that output. If the over­
flow indicator is off--or any additional 
indicator in an AND relationship is not in 
the specified status--at overflow-cut put 
time, the output is not performed. 

During overflow-output time, all outputs 
conditipned by the OF (or OV) indicatcr are 
perfcrmed--subject tc appropriate status cf 
Output Indicators a~signed--in the order in 
which the File-Identification lines appear 
in the output-format specifications, 
exce pt: all "total" overflow output (T in 
col. 15) precedes all "detail" overflow 
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output (D or H in col. 15). Although all 
overflow-time output occurs during a seFar­
ate Frogram cycle segment, the File­
Identification lines for overflow-time out­
put must nevertheless te groupEd with the 
cther detail (D in eel. 15) or total (T in 
col. 15) output lines. 

WARNINGS 

1. turing overflow-output time, the card­
tYFe Resulting Indicater for the next 
card is on. If output is suppressed on 
that card type--o~ conditioned to occur 
only cn some ot~er particular card 
type--no forms advance to the new page 
occurs. (There is no automatic over­
flow forms-skip to a channel-1 punch of 
a carriage when OF (cr CV, respective­
ly) is specifiEd in output Indicatcrs 
of any File-Identification line of that 
file.) Conditioning overflow-time out­
put ty card-type Resulting Indicatcr or 
Field Indicator--when one cannot be 
sure at what Foint of the card deck the 
overflow will cccur--can create the 
impression that the cverflcw operation 
failed: in reality, it may have been 
suppressed--ty indicators in an ANt 
relaticnship--during tte one program 
cycle during which the overflow indica­
tor was on. It does not remain on 
teyond the next detail-time output, 
merely recause no forms-skip tcok 
place. 

Similar ccmments apply to calcula­
tion specifications whose performance 
is made contingent on the status of an 
overflow indioator and a card-type 
Resulting or Field Indicator. 

2. Other, seemingly peculiar, results can 
occur when not all tYFes of inFut (or 
combined-file) cards print detail out­
put. For examFle--

!~~~~~: Input cards of type A and 
type B. Only type A is listed (at 
detail time); but J:oth types are 
included in group control (Control 
Level). Group totals are printed 
at total-output time. OF is spe­
cified in Output Indicators, for 
forms advance and printing of 
overflow-~age headings. 
]ii~~1: As previously explained, 
all group totals are printed on 
the old page, befcre overflow-time 
output, wten a centrol change 
occurs in the same program cycle 
in which a charnel-12 punch is 
passed (because overflow-time out­
Fut follows total-time output). 
This remains true and is manifest­
ly true when a type-A card is the 

last card of a control group. 
However, if" overflow is sig­

nalled during the printing of a 
type-A card, and the next card is 
of type B and is the last card of 
a control.group, the group totals 
are printed on the next page, giv­
ing the (false) imFression that 
overflow forms-advance took place 
after deta~l-time output before 
total-time output. 

What actually happens is~ the overflow 
signal is triggered during detail-time out­
put printing of a type-A card. This is 
followed by total-time output (of the same 
program cycle), during which nothing is 
printed (no control break). This, in turn, 
is followed by overflow-time output during 
which the form is advanced to the next page 
and overflow-page headings are printed. 
The next card is of type B, for which noth­
ing is printed during total- or detail-time 
output. This type-B card concludes the 
control group. Totals are therefore 
printed before processing of the next card. 
Since forms advance took place during pro­
cessing of the preceding type-A card, and 
nothing pas been printed from the type-B 
card, the group totals are the first non­
overflow data on the new page. It now 
looks as though overflow occurred before 
total-time output; tut the overflow opera­
tions and the group-total printing actually 
occurred in two different program Gycl~s. 

File-Identification Specifications in AND 
and OR relationships are explained above 
(under Q~!Eut_lngi$E1Q~§) • 

File-Identification lines with OF (or 
OV) in Output Indicators may be in AND 
relationship with preceding and-or follow­
ing lines (when more than three indicators 
are reguired in an AND relationship). The 
user must remember that the status of the 
other indicators at overflow-output time is 
then relevant--not their-status at detail 
time, even if Type (col. 15) is designated 
D. 

File-Identification lines with OF (or 
OV) in Output Indicators may be placed in 
an OR relationship with precedi~g and/or 
following lines. The user must then be 
careful that the output does not occur 
twice--once at overflow-output time and 
once at total- or detail-output time--when 
the Output Indicators in two lines in an OR 
relationship satisfy the criteria. (Fiqure 
SE, lines 09 and 14, partially illustrates 
the point.) Execution of the overflow 
specifications should then be,suppressed 
when t he OR cendi tion alsO eXlsts (e. q. : 

OF N L 1 ) • ( See a 1 so Fig u r e 5 1 A. \ 
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An example: 
If a qroup identificatien is to ce 

printed at detail-output time of the first 
card of each control group, and also at the 
top of an overflow page, ene ccmmen prc­
gramming technique involves two File­
Identification lines in an CR relationship. 
Cne line has OF in Output Indicators, the 
ether 11. (D is specified in col. 15.) 
However, if printinq at the overflew peint 
(at er below the channel-12 punch) cein­
cides with the last card of a centre 1 
group, group identification is printed 
twice: that of the old greup at the tep of 
the new Faqe (during overflew-time output), 
and the identification of the new qroup at 
detail-output time of the first card of the 
new greup. If ferms adVance is specified, 
it also eccurs twice. 

A simple way to prevent such undesired 
duplicatien is to specify CF and NL~ in an 
AND relationship in Output Indicaters of 
the everflew File-Identification line. The 
I-indicater for a centrel creak is al~eady 
on before overflow-time eutrut; thus, the 
everflow output is prevented when grouF­
control eutput provides the necessary data. 
(This method assumes that forms advance to 
the next page is desired after every cen­
trcl break of this level, as well as when 
the ever flow point has been reached.) 

Scmetimes it is desired to print the 
same column headinqs at the top ef the 

first page and of overflow paqes. Two con­
venient approaches are shown in Fiqure 51B. 

]Q1Q: Passinq channel 12 durinq overflow­
output time does not cause the overflow 
indicator to turn on aqain for the next 
cycle. Therefore, it is possible to skip 
to mere than one new page during overflow­
output time, without this itself causinq 
overflow after total output of the next 
cycle. 

Explanation of Entries in Fiqure 51A-Part I 

The File Name PRINT is assumed to have been 
associated with the printer, in the File 
Description specifications. 

It is desired to print the column head­
ings (the words ACCCUNT, N A M E, BALANCE) 
across the top of each page--on the first 
page, on each overflow paqe, and on the new 
page to ce started after each L2 Control­
Level break. The example illustrates a 
simple method for printinq the same con­
stant information under each of these three 
conditions. 

printing must be at detail-output time 
(D or H in col. 15) in order (1) to print 
constants cefore -other data from the first 
card of a control group and (2) to skip to 
a new page on a control break after--not 
before--the group totals have been printed. 

IBM INTERNATIONAL BUSINESS MACHINES CORPORATION Form X24·3352·1 
Printed in U. S. A. 
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~Eg£iii£~!igns_lin~Ql causes the output to 
occur at the beginning of each L2 ccntrol 
group. The "constant" data (explained 
unaer fi§lg_]gEf!iE!iQ~, below) is there­
fore printed on the first page, as well as 
on every other new ~age started when a new 
L2 control group begins. 

1i~~_Q1 Frovides for the same output--the 
column headings of constant data--at the 
top of each overflow page. 

Because overflow output and detail out­
put take place in separate distinct time 
segments cf the prcgram cycle, either the 
operation in line 02 or that in line 01 
must be suppressed when an L2-level ccntrol 
creak occurs in the same cycle as an cver­
flow signal. If neither NL2 in line 02 nor 
NOF in line 01 were specified in Out~ut 
Indicators, and an overflo~ signal and L2 
control treak coincided in ene program 
cycle, the events would te: 

1. Skip to channel 1 at ( 
start of overflow out- " 
put; OF 

2. Printing of constant \ specifications 
data; 

I 

3. Skip to channel 1 at 

i. start of detail-time 
output 12 

4. printing of constant ~ specifications 
data 

In this example, it is immaterial wheth­
er overflow output is sUF~ress~d when 12 is 
en (line 02: OF NL2; line 01: L2), or L2 
output is suppressed when OF is cn (line 
02: OF; line 01: L2 NOF), tecause only 
constants are Frinted. 

However, the time of executicn in the 
program cycle differs: if the CF­
specification output is performed, this 
takes ~lace at overflow-output time; if the 
L2-specification output is ~erfcrmed, this 
occurs at regular detail-out~ut time. 
Therefore, if data from cards is to be 
printed, output at overflow time can only 
be from a preceding card, whereas cutput at 
detail time can ce .from the new car~. 
Normally, when ccntrol-level break and the 
overflow pcint coincide, tte data frem the 
new card is to be group-indicated. ~hus, 
the CF line rather than the L2 line must te 
suppressed. This is illustratEd in the 
second pcrtion of Figure 51A. 

At detail time fcllowing an L2 centrol 
treak the carriage skips tc the next 
channel-1 punch, before the headings are 
r::rinted (01 in cels. 19-20). Thereafter, 
the form is advanced 3 sr:aces (3 in ccl. 
18). Since cols. 17-22 are blank in line 
02, the forms-centrol instructions are 
taken from the last preceding line (of the 

same group) that contains significant 
entries, i.e., line 01. 

]2!~: Output sheuld not also be specified, 
in this application, before the first card 
has been read (at 1P time). 'Ihis would 
cause printing of the constant data, fol­
lowed ty forms advance ana another line of 
the same constant data at detail-output 
time cf the first card (which is normally 
also the first card of an L2 Control-level 
break) • 

Explanation of Entries in Figure 51A-- Part 
II 

This exam~le is intended to be contrasted 
with Part I. Again, the form is to be 
advanced to a new page when either a Level-
2 control break has occurred or overflow 
was signalled. 

However, instead of constant headinq 
data, the acceunt number (eontent~ of the 
field ACCT) of the pertinent card group is 
to be printed at the tcp of each page. As 
specified in lines 07 apd 08, this will 
operate correctly: 

Line 07: If the overflow indicator is on 
at-overflow-output time, and no L2 control 
break has occurred (NL2 in output Indica­
tors), t'he form is advanced (at overflow­
output time) to the top of a new page. The 
account number from the previous card is 
then printed. Since no L2 contrcl break 
has cceurred, there must te at least one 
more card of the same control group; there­
fore, the account number from the previous 
card is appropriate to identify the data 
that will fellow on that fage. 

Line C8: If an 12 Control-Level break has 
occurred, the form is advanced (at detail­
output time) to the top of a new page. At 
detail-output time, the ACC'I field centains 
the acccunt number from the first card of 
the new control group. This is the proper 
indentification for the data that will 
follow. 

Now note what would happen when overflow 
and L2 control break coincide, if OF were 
the only specification in Output Inaicators 
in line C7, but 12 NCF were spcified in 
line C8: 

Duplication of page heading is properly 
prevented; but--when L2 and OF are toth 
on--the specificaticns in line 07 (not 
line 08) are executed. 'Ihese are per­
formed at overflow-cutput time, when the 
data frem the first card of the new con­
trol group is not yet in the process 
area. The account number at the top of 
the new page will be that of the last 
card of the previous centrol group; but 
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Fi~ure 51B. Forms Advance and Printing of constants on First and Overflow Pages 

the card data that will follow will be 
from the new grour. The group will thus 
be incorrectly identified. 

Explanation ef Entries in Figure 51B-Part I 

~his is a straightforward Eet of outrut 
specifications fer printing the same con­
stant data (e.g., the word ACCOUNT) at the 
top of the first paqe (befere the first 
da ta card has been read--1 P is 0 n) and at 
the tor cf each overflow page (a t overflow­
output time) • 

Two File-Indentification specifications 
lines are needed with this method. Part II 
presents an alternate approach. 

Explanation of Entries in Figure 5.B-- Part 
II 

This illustrates use of the OF indicator in 
calculatien specifications to accomplish 
the same as Part I, but without an OR line 
in the output-format specifications. 

The File-Indentification specifications 
(line 05, output-format specifications) 
cause the output to be performed at detail 
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time, if indicator 'P is en. It is always 
cn beforE thE first card has bEEn read; 
therefore, the headinq word ACCOUNT is 
printed in Frint Fcsitions 2-8 on the first 
page. 

The first detail-time calculaticn sFeci­
ficaticn (line 01, calculaticn sFecifica­
tiens) causes indicator 1P tc turn on if 
the CF indicator is on. The OF indicator 
is on if a line was Frinteo at er telcw the 
channel-12 punch durinq the Freceding 
detail-time er total-time output of the 
same proqram cycle (see Figure 6, FP~_I~g= 
~£~~_1£gi~). The cutFut sFecificaticns in 
line 05 are then the first detail-time out­
Fut eperaticns performed in the next [ro­
qram cycle. 

Indicator 'P is turned off aqain ty the 
RPG Frcgram after a new card has been read. 

Note that overflow-time output is nct 
utilized at all with this Frcgramminq 
appreach. Because OF (or OV, respectively) 
is newhere spec~fied in cut put Indicatcrs 
of a File-Indentification line, forms 
advance te channel 1 is autematic after 
total-output time, if the cverflow indica­
tor is on. Therefore, SkiF/Before (eols. 
19-20) must not contain 01; otherwise, the 
form is advanced to a secend new paqe at 
the beginninq cf detail-output time fellow­
ing everflcYl. 

This is a sFecial feature available for the 
IBM 2203 Printer eguipped with a 39-, 52-, 
or 63-character typebar. The DFC permits 
control cf two different ferms in one job 
run. Each form has its cwn forms-centrol 
carriaqe and the ferms tractcrs cf the tYlO 
carriages are ccntrolled independently, 
each havinq its ewn carriage-centrcl tape. 

The overflow indicator OV is associated 
with the extra carriage, tre sc-called 
up~er carriage. The overflow indicator OF 
remains associated with the standard, cr 
lower, carriaqe. 

Pairs cf forms that are to contain 
informaticn frem a ccmmon source--any, all, 
or none cf which may apply tc both ferms-­
can be printed in a single run with entire­
ly different spacing and fcrmat reguire­
ments. The two forms can te ccmpletely 
segregated side-ty-side, er they can te 
partially er entirely overlapped. 

For example: payroll checks can te 
printed alonqside a Fayrcll register; cr 
the checks can be above er beneath the 
register, with different spacing and fcrrns­
skippinq. Similarly, inveices and an 
invoice register, or invcices and shiFPing 
labels, can te handled side-by-side or par-

tially or fully superimposed. (Fcr further 
details on the DYC feature see the pUblica­
tion 1]]_~Y§!~~L]E~_~Qg~1_1~L~1Q]_R~iBi§~, 
Form A26-5926.) 

The forms controlled by the twe car­
riages are assiqned separate eutput-file 
names in separate entries in the File 
Description Specifications, each name beinq 
associated throuqh the Device code with a 
particular cne of the twc carriages. 
Separate File-Identification and Field­
Description entries for these two files are 
required in the eutput-fcrmat specifica­
tions, when both files are to be used. The 
Field-Descripticn sFecificatiens may be 
different, or partially or wholly identic­
al, when desired. 

The two files are basically two separate 
files. However, printinq takes place con­
currently for the two files {upper and 
lower earriage)--i.e., output is treated as 
though tc a sinqle file, Ylhich can speed 
output considerably--if all four of the 
following conditions are satisfied: 

1. output is specified for the same 
proqram-cycle! segment (both D or H, or 
bot h 'r, inc 0'1 • 1 5) . 

2. The specifications for the two files 
fellew each other in the output-format 
specifications, without interveninq 
entries for any other output. (If out­
put to the same twe files is specified 
several times, the entries for the two 
files must be paired Ylherever they are 
to be treated as a sinqle file for con­
current output.) 

3. The entries in Output Indicaters of 
File-Identification lines (thouqh not 
necessarily of Field-tescription lines) 
are identical fer the two files. (Same 
overfloYl indicator for both files also 
satisfies this criterion.) 

Nct only must the same indicators be 
specified alike (each preceded by is or 
N, respectively, for both files), but 
tbey must also te entered in the same 
order. If there are AND and/or OR 
lines, the number of such lines, and 
their sequence and Output Indicators 
must correspond for the two files. 

(These requirements preclude simul­
taneity of output for the two files if 
different overflow indicators (OF and 
CV) are specified in Cutput Indicators 
of the File-Identification lines of the 
two files, or if one--but not the 
other--has one of these overflow indi­
cators specified.) 

4. No Output Indicator in a File­
Identification line is required to be 
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off (Nxx) as a condition of output for 
these two files, if that indicater may 
turn en as out~ut fields for the first 
file are transferred to the output area 
(see "Blank-After"). For example: 

N20 appears in output Indicators of 
the File-Identificaticn lines for 
loth files; 

Field B is an out~ut field in a 
Field-Descriptien line of the 
first of the two printer files; 

Blank-After is specified for Field B 
in that Field-Descripticn line 
(cel. 39); 

Indicator 20 is assigned to "Zero or 
Blank" either (1) in Field Indica­
tors (input specifications) fer 
Field B, or (2) in Resulting Indi­
cators (calculaticn specifica­
tions) for Field E as Resul t Field 
in an arithmetic or TESTZ 
operation. 

This could cause the indicater to 
turn on between output for the first 
and second files. Therefore, if an 
indicator has teen assigned in such 
manner, the two dual-feed-carriage 
files are desiqnated--at program­
generation time--as two separate files 
whose output will te performed ccnsecu­
tively, tut not concurrently. 

Concurrent printing can cccur even 
though there are different Space and/or 
Skip s~ecificatiens (cols. n-22) for the 
two files, provided that the other cendi­
tiens (ateve) are met for treating the two 
output files as one. 

Porms overflow for each file ccnforms to 
the normal overflow operation of any print­
er output file: 

1. If 15CF is specified in Output Indica­
tcrs ef any File-Identificaticn line 
for the lower-feed file, no automatic 
overflow forms-advance occurs in that 
carriage. The particular Qutput is 
Ferfcrmed at overflow-eutput time, and 
forms skipping to a new page must 1:e 
ex~ressly spEcified. Tte same is true 
for the upper-feed file, if OV appears 
in any of its File-Identificaticn 
lines. 

2. If ~CF (er ~OV, respectively) does not 
ap~ear as output Indicator in any Eile­
Identification line fcr the respective 
Frinter file, forms advance to channel 
1 is automatic for that file after 
total-output time, when the ~ertinent 
cverflow indicator is cn. 

If ~OF appears in File-Identification 
Output Indicatcrs for the lower-feed ~rint-

er file, but OV does not appear for the 
upper-feed file, then overflow forms­
skipping to yhannel 1 is automatic for the 
upper carriage but not the lower; and vice 
versa. If OF or OV is specified in File­
Identification Output Indicators for the 
other file (i.e., CF with the upper-feed 
file-and/or ov with the lewer-feed file), 
automatic overflow forms advance remains 
operative in that other file; however, the 
output called for by the File­
Identification and Field-Description speci­
ficaticns occurs at overflow-output time 
(not at detail- or tctal-out~ut time)--even 
though the overflow indicator is that of 
the other file. 

Fiqure 52 illustrates specifications for 
both files of a dual-feed carriaqe. For 
qeneral information on overflow indicators 
and overflow forms advance see Qve~fl~~ 
lQQi~~1Qk§==OFL_QY and Q~1E~1_1Dgi~A!2~§== 
QfL_Q'y, a.bove. 

Space Sltlp 
Output 

wi Indicator. 

1: h.irion ~ €l 1 Jd 
Field 

It. Output J Uno ! Filename ~.J Nome a-d ~ e ~ 

!! ! 
J .. 
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Figure 52. Examples of Entries for Dual­
Feed Carriage output 

Explanation of Entries in Figure 52 

It is assumed that one of the two file 
names (INVOICE or REGISTER) has been 
associated, in the File Description 
Specifications, with the upper-feed 
carriage (PRINTUF), and the other with the 
lower-fEed carriage (PRIN'ILF or PRINTER) . 
Field names and print positions have been 
included fcr completeness; their use is 
explained more fully later. 

The specifications meet the criteria for 
concurrent ~rinting to both files (i.e., 
the proqram consolidates the two files into 
one, at generation time): 

1. Eoth file outputs are in the same 
~rogram-cycle seqment (D in Col. 15); 

2. The specifications for the two files 
are ccntiguous; 
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3. Identical File-Identification Output 
Indicators are sfecifiEd in equivalent 
Fositicns, and AND~ and CR-line entries 
corrEsFond. 

4. It i~ assumed that neither indicatcr 14 
nor ~R is assigned a~ Zero-or-Blank 
indicator to FIELDC (tre only field in 
the first file with a Blank/After 
instruction) . 

Note that cencurrent printing is still 
accompli~hed even theugh fcrms centrcl 
(cols. 17-22) may differ for the two 
files. 

NeithEr OF nor ov is spEcified in File­
Identification lines for the lower or 
upper-fEed carriage, respectively. 1here­
fore, printing is at detail time (D in col. 
15}--not at overflow-output time--and over­
flow forrn~ advance tc channel 1 is autemat­
ic fcr beth files. 

The ccntents ef FIELDI: (line 11) are 
cnly printed if the OF indicater is also on 
at detail-output time. Note that indicator 
OF is in Output Indicators of a Field­
Descripticn line, which dees not-affect 
execution or timing of the cutput for the 
file (i.e., it does not cause cutput fcr 
the lil~ tc te at overflcw-output time, or 
to be SUtjEct to the status of the OF indi­
cator). Similarly, the centents of FIEIDC 
(line 06) are cnly frinted if the OV indi-
cator is not on at detail-eutput time. 
(see alsc 9~!~~!_IDQi~~!~~§, under li~lQ 
]~E~~iE!i2D_~B~~~]!f21, telcw.) 

Note that the print pc~itions (End fosi­
tion in Cutput Record) are centinuous for 
the two files: only a single printer 
serves fer output even though it is 
assigned two files; if fields for toth 
files were d~signated to print in the same 
locatien cn the frint line, this would be 
tantamount to attempting te print different 
informatien in the same pcsitien at the 
same timE. The pregram then overlays, in 
the eutput cere-sterage area, the data from 
the later line ever that ef the earlier 
line, and ,cnly ene character is printed in 
any ene pcsition. 

Of course, the entries fer eutput fcsi­
tiens in the two files need not be in 
sequence, so lcng as none ef the output 
fields in cne overlap these in the ether. 
Even thi~ restriction does nct apply wren 
it is kncwn that the two files are never 
eutput at the same time--either (n tecause 
Field-Descripticn Output Indicatcrs are 
mutually exclusive, or (2) because output 
to the two files is not simUltaneous. And, 
of courSE, the twc forms may be cverlapped, 
so that an output field may appear on toth 
forms. 

FIELD DESCRIPTION AND CON1ROL--COLS. 23-70 

One Field-Descriptien specifications line 
is needed per data field. Field­
Description" lines follow immediately 
beneath the File-Identification line(s) for 
the particular output operation. At least 
one Field-Description line is required per 
File-Identification line (or group of 
lines, when there are AND or OR lines). 

Each Field-Description line contains the 
informatien necessary to determine the out­
put fcrmat of an individual field, its 
location in the output record, and any con­
ditions restricting output of the field 
beyond the general restriction on output of 
the entire file. 

Ou!£~!_lB~i~2!~f§==f~1§~ __ 1]-3J 
(Field-Description Specifications) 

Entries in Cutput Indicators of a Field­
Description line follow the rules for out­
put Indicators in File-Identification 
lines, with these differences; 

1. The indicator entries apply only to the 
field or constant described in the par­
ticular Field-Description line--not to 
output of the entire file. They have 
no significance unless output to the 
file--as determined by the File­
Identificatien specifications--takes 
place; then they represent additional 
restrictions on output of a field-­
subsidiary to the restriction in the 
File-Identification specifications on 
output to the file itself. 

Even if all field output for a file 
is suppressed in a program cycle (by 
virtue of the status of indicators in 
t}e Field-Description lines), the file 
output still takes place if the Output 
Indicators in the File-Identification 
line have the appropriate setting. 
Therefere, for instance, .if file output 
to a card file takes place; but all 
field output is suppressed, the card is 
transpcrted past the punch and print 
stations without being punched or 
printed; if the output file is the 
printer, a blank line is "printed", but 
ferms rncvement is imflemented as though 
data had been printed. 

2. Entry ef an overflow indicator (OF, OV) 
has no effect on forms control, nor 
dces it cause the output to te shifted 
(irem detail or total time) te 
overflow-output time. Indicators OF 
and CV in Field-I:escriptian lines are 
treated like any other conditicnina 
indicators--for example: if OF is speC­
ified, output of the field occurs only 
if the OF indicator is on at the time 
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output to the file takes place; if NOF 
is srEcifiEd, eutrut cf the fiEld is 
continqent en indicater OF bEing off. 

3. Cutput Indicators in an AND relaticn­
ship in Field-Description Specifica­
tions arE limited to trE thrEe that can 
be acccmmodatEd in onE line; AND lines 
arE not permitted. (See E~Qg£~~~ing 
1iE§, Fiqure E6I, for setting of a 
single indicator to represEnt three AND 
conditions.) 

4. OR lines as such are not permitted. 
However, the same outrtt field may be 
repeatEd on successive lines, each time 
conditioned by a different indicatcr or 
combination cf indicators. The output 
for the fiEld is thEn perfcrmEd if the 
indicator conditions in at least one of 
thE lines are satisfiEd. (Also seE 
R£Qg~~~~ing_1i2§, Figure E6(t), for 
setting cf a single indicator to repre­
sent several OR conditions.) 
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Line ! Filename .e~ Nom. ts. ~ 

l~ 
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Figure 53. ExamFles of cutfut Indicators 
for Field Description 
Specifications 

FiEld Selection 

Point 4, above, exrlains output of the §~~~ 
field under CR ccnditions. The same tEch­
nique can be aprliEd to select one, frcm 
among sevEral diffErEnt fields, to bE used 
for cutrut to ene-locaticn. 

If sevEral diffErEnt fiElds cf arrrcrri­
ate size and fcrmat are each ccnditionEd by 
mutually exclusive Output Indicators, and 

all have the same entry in End Position in 
Output Record (see below), at most one of 
these fields will bE transferred to that 
output area. 

Fiqure 53 shows two sets of entries por­
trayinq applications of Output Indicators 
for Field-Description lines. File­
Identification, field-name entries, and End 
position in output Record have been 
included for the sake of clarity. (Field 
names and output-record positions are more 
fully covered shortly.) The numbers to the 
left of the fiqure ccrrespond to the 
explanatory sections that follow. 

Explanation of Entries in Fiqure 53 

]_~~~J2.l~ 
1. Assume that the file PRINT has been 

associated with the printer in thE File 
Description Specifications. 

Printinq takes places at detail­
output time, provided indicator 44 is 
on. Five fields are printed: 

The contents of INV# and AhCUNT are 
printed each timE the file output 
takes place. 

Besides output beinq subject to 
indicator 44: 

The contents of the field SALSMN are 
printed only either 

(a) when the I2 indicator is on at 
detail-output time--the standard 
method for group-indicatinq a 
field on the first card follow­
inq a Level-2 control break; or 

(b) when the overflow indicator is 
on at detail-output timE--the 
standard metho~ for qroup­
indicatinq a field on the first 
rrinted line of an overflow 
pagE, when overflow-output time 
is not utilized (OF is not 
assiqned in Output Indicators of 
the File-Identification 
specIfIcations) . 

SAISMN is further conditioned to 
rrint on the first line of an overflow 
paqe only if indicator 05 is then not 
on. 

Besides qroup-indication (i.e. I 

suppression of listed data except at 
the beqinning of a new group), the 
specifications for the SALSMN field 
also illustrate: 

(a) How to handle CR relationships 
for fields: lines 02 and 03 are 
in an OR relationship; if either 
L2 is on at detail-output time, 
or OF is on. and 05 is off at 
that time, thE field is printed 
(if indicator 44 is also on). 

It is also shown (by OF and N05 in 
one line) that each OR condition may 
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consist of a combination of indicators. 
(b) That it is not necessary to make 

the OR conditions mutually 
exclusive in this situation: 
The OF indicator in a Field­
Description line operates like 
any other indicator; it does not 
cause the output to be switched 
from detail-output time to 
overflow-output time (as it does 
when entered in a File­
Identification linef~- There­
fore, the output described in 
lines 02 and 03 takes place in 
the same program-cycle segment 
(detail-output time}--thus, the 
field cannot print twice even if 
overflow and the end of a Level-
2 control group coincide. (Note 
the difference when OF is 
assigned in a File­
Identification line: see OutP~! 
Indi£ators=Qr~.L under 1ile 
Jgen!ilication anQ~gn!~ol; 
Figures 5E and 51A; and Figure 
53, Part 2.) 

If overflow and an L2 control 
break occur in the same program 
cycle, both lines 02 and 03 are 
executed; but the data for line 
03 is transferred to the output 
area after that for line 02. 
Since the data is the same (the 
contents of the SALSMN field), 
and is moved to the same output 
location (ending in print posi­
tion ~, no harm is done. 

The contents of the field CUSTMR are 
printed (subject to indicator 44) only 
when the L1 indicator is on at detail­
output time--the standard method for 
group-indicating on the first card of a 
control group. 

The contents of the field COMSN are 
printed (subject to indicator 44) only 
if indicators 25 and 02 are on, and 
indicator 16 is off. 

This is an example of the maximum of 
three indicators in an AND 
re la tionship. 

The over flow indicator (OF, or OV) 
is not specified in Orttput Indicators 
of a File-Identification line. There­
fore, overflow forms advance to channel 
1 is automatic. 

Example 
2. Assume that (1) the file PRINT has been 

associated with the printer in the File 
Description Sped fications, (2) indica­
tor 04 represents a heading card fol­
lowed by a group of listed detail 
cards, (3) printing of some fields is 
to be suppressed when printing headings 
on overflow pages, 'and (4) Invoice No. 
(INVOIC) is to be replaced by Credit 
Memo No. (CRMEM) when indicator 85 is 
on ("field selection") • 

Printing takes place at detail­
output time if indicator 04 is on, and 
at overflow-output time if indicator OF 
is on and indicator 04 if off. If the 
overflow point and the reading of a new 
heading card can happen in the same 
program cycle, line 10 must have N04 in 
Output Indicators; otherwise, when the 
overflow signal coincides with a new 
heading card, the headings would be 
printed twice: first the headings for 
the old (completed) group during 
overflow-output time, then the new data 
from the heading card at detail-output 
time. (If the nature of the applica­
tion is such that overflow and a type-
04 card cannot coincide, then N04 in 
line 10 is not needed.) 

The contents of all five fields are 
printed at detail-output time when a 
type 04 card is being processed; but 
only CUST~R and INVOIC or CRMEM are 
printed at overflow-output time. 

Field sel~ction is performed between 
the fields INVOIC and CRMEM: one o~ 
the other is transferred to the same 
output area, depending on the status of 
indicator 85. (If the field CRMEM is 
no shorter than INVOIC, N8S in line 14 
is not needed: the data from CRMEM 
would be overlaid over the INVOIC data 
if indicator 85 is on.) 

Before a new heading card or an 
overflow-page heading is printed, the 
form is advanced to the top of anew 
page (01 in cols. 19-20); after print­
ing of the heading, it is skipped to 
the nearest channel-2 punch. 

WARNING: An important point should 
be made for the applications in which 
the overflow signal (channel 12) and 
the reading of a new heading card can 
occur in the same cycle, and the output 
requirements parallel those exemplified 
here (i.e., the two file output speci­
fications are in an CR relationship, 
and the printing of certain fields is 
suppressed for overflow output) : 

The programmer has the choice of 
suppressing the printing of some fields 
(see lines 12, 13, and 16) during 
overflow-output time by specifying 
either (1) the indicator of the condi­
tion to which the printing of the field 
is to be restricted (04 in this 
example) , or (2) the negative of the 
indicator that is on when the field is 
not to be printed (NCF in this 
example) • 

As illustrated~-with indicator 04 in 
the pertinent Field-Description lines--
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the application will work, even when 
overflow and a type-04 card coincide. 

However, if NOF (in place of 04) 
were specified in lines 12, 13, and 16, 
the application would work correctly 
during each overflow heading, and for 
the printing from each type-04 heading 
card--but the latter only if overflow 
was not signalled during the same pro­
gram cycle in which the new heading 
card was read. The reason is that-­
although overflow output is not 
executed (because N04 is entered in 
line 10) if overflow was signalled in 
the same cycle in which a new heading 
car~ was read --the overflow indicator 
is nevertheless still on at detail­
output time, when the new heading-card 
data is printed. In that situation, 
the output from the fields ORDER, 
SALSMN, and DATE would be suppressed-­
by NOF--when the new heading card is 
printed. 

Entry of a field name here designates the 
contents of that field for output--forms 
printing, card Funching, or document­
printing--subject to Output Indicators in 
this Field-Description line and in the pre­
ceding File Identification. The output 
device (printer or card punc~ is deter­
mined by the file name (see File Name, 
above).The location of the data in the out­
put record is determined by the entry in 
cols. 41-43. 

The field name is entered left-aligned 
(to begin in col. 32). With one possible 
exception (PAGE--see Consecutive NumberinE, 
below), the name must have been previously 
defined in the input specifications (Field 
Name), file-extension specifications (Table 
Name), or the calculation specifications 
(Result Field). 

All previously defined field names are 
permitted, except the following: 

ALTSEQ, a name that begins with CONTD, 
or 

PAGE followed by one or two characters. 
The field name PAGE itself has a special 

significance {see Consecutive Number­
in.g, below}. 

If the field name corresponds to the 
name of a table defined in the file exten­
sion specifications, the output consists of 
the contents of the "hold" area for that 
table--i.e., normallj the data selected 
from the table in the last LOKUP operation. 
(For details, see Table_1ook-Up Q~rations~ 
under Calculation Specification2~) 

Output fields need not be recorded in 
the sequence in which their data is to 

appear in the output record; that sequence 
is determined by entries in cols. 41-43 
(End Position in Output Record). 

The sequence in which the fields are 
specified can nevertheless be important 
under some circumstances--principallj when 
Blank-After is specified (col. 39): with 
one exception (below), fields are trans­
ferred for output to the designated (cols. 
41-43) location of the output core-storage 
area in the order in which they are record­
ed (under the File-Identification specifi­
cations). Therefore: 

If successively specified output fields 
are assigned partially or com~letely 
overlapping positions in the output 
record (i.e., based on entries in cols. 
41-43), the data from the field speci­
fied later (lower down) replaces any 
data in the same output-area positions 
of a field recorded higher up. (The 
same applies regardless of whether the 
field name is the same or different--it 
is possible for the contents of the same 
field to change during output, by a 
Blank-After instruction.) 

Of course, if several Field­
Description entries specify transfer to 
the same output record area, but only 
one of the transfers is executed because 
of either (1) mutually exclusive Output 
Indicators, or (2) association with dif­
ferent program-cycle segments, no over­
lay problem exists. 

]xc~l:on..!. 
When card document-printing (inter­
preting) and punching are both speci­
fied for the same card (under one 
File- Iden tification specifica tion) , 
then transfer of the data of all 
appropriate fields to the output 
punch~storage area precedes transfer 
to the card-print output storage area. 
This calls for caution in the use of 
Blank-After instructions with such 
fields. 

If, instead of the contents of a field, 
a constant is to be transferred to the 
core-storage area for the output-record 
location specified in cols. 41-43, Field 
Name (cols. 32- 37) is left blank. (See 
.£onsta.n!, below.) 

Figures 5E and F, 51A and B, 52 and 53 
already illustrated the use of output field 
names and constants. Several further 
examples appear in Figures 54! and B. 

Consecuti ve- Number ing (Page Num berin g) 

RPG provides automatic page numbering or 
consecutive card-numbering simply by using 
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PAGE {i",-Il,-cols. 32-35} as the name of an 
output field for-the pertinent file. 

On1.1 o~e page- or consecutive-numbering 
field can be set upin this manner. If 
s-ei-ial numbers are needed for several out­
put files--such as both files of a dual-

~ feed carriage, or a printer file and a card 
f~le, etc.--numbering of the additional 
files must be handled with another field 
name and use of calculation specifications. 

The field named PAGE is basically 
treated like any other output field: 

1. Output of the field is contingent on 
output to the file; i.e., the condi­
tions set up by entries in Type (col. 
15) and in Output Indicators of File­
Identification lines must be satisfied; 

2. The contents of the PAGE field are 
tranferred to the proper output core­
storage area to appear in the output 
record in the location specified in 
cols. 41-43; and 

3. The contents of the PAGE field may be 
printed ,on report forms, document­
printed on cards, or punched into 
cards. 

However, the PAGE field differs in other 
significant respects: 

1. The contents of the field are always 
incremented by +1 (by the RPG program 
itself) immediately before output from 
the field. (At the beginning of 
object-program execution, the field 
contains zeros.) 

Therefore, if PAGE appears only in 
the output-format specifications, out­
put.from the field the first time i~ 
0001; the second time, it is 0002; etc. 

If a value was entered into the PAGE 
field from an input card (see £g~§gcu= 
tive Numbering--Header Card~ under 
Input Specifications) or by calculation 
specifications, whatever value stands 
in the field at time of output is 
incremented by +1 before output. Thus, 
if (for example) the most recent entry 
in the field PAGE from an input card 
was 1000, and 25 was subtracted from 
PAGE by a calculation instruction, out­
put will be 0976. The next output 
(assuming no new input or calculation 
s~ecificati~ns changes to the field) 
'1111 be 0977; etc. 

If the PAGE field is used as output 
several times in one program cycle, the 
number is incremented before each 
output. 

2. The field is always numeric, and 4 
digits long. 

3. The low-order position is always signed 
(normally plus, although minus is pos­
sible if a negative number was entered 
from a card or in calculation 

specifications) • 
~e:x:-oSJlPp_re_ss_ o.r .Cl.n edt.t_wQrdlllayb~ 

specified
H (see zer02uppress-ana.1;g.i1.- d' 

]QiQ~ below). If this is not done, 
leading zeros will be printed or 
punched for numbers of less than four 
significant digits, and the low-order 
position will be signed: whan2unchT 
ing, the low-order position will then 
contain a 12- or 11-overpunch; whell 
printing, the character will be as 
shown in the EBCDIC-table colum~ 
labelled C or D, respectively. Dep end­
ing on the typebar, chain, train, or 
MFCM print-mechanism set of graphics, a 
signed ~ero may only print a plus or 
minus sign, or the position may remain 
blank. Normally~ when printing page 
numbers, Zero Suppress {Z in col. 38} 
is specified to eliminate the leading 
zeros, and avoid zoning by the ~lus -
sign. 

4. Output Indicators cannot be assigned in 
a PAGE Field-Description line to make 
output of the field subject to the sta­
tus of indicators. Field Output takes 
place whenever output to the file is 
performed. 

5. Output Indicators may be designated in 
a PAGE Field-Description line, and-­
when oQtput to the file is performed 
(subject to File-Identification Output 
Indicators)--have the following effect: 
(a) If not all assigned indicators are 

in the designated states (on, or 
not on, as specified): no effect. 

(b) If all assigned indicators h~ve 
the status stipulated (on, or not 
on, as specified) : 

The PAGE field is·set to zero 
before being incremented by 1, 
both pri~r to output. output is 
then 0001. 

Note: Blank-After (col. 39) is 
also a permitted method for reset­
ting the PAGE field to zero; but it 
is usually awkward in practice to 
set up the control to execute this 
reset at the desired time only. 

Figure 25 and its accompanying text 
explain how to employ input cards to initi­
ate a series of numbers for the PAGE field 
with any desired 4-digit value at any point 
of an input (or combined-file) deck. 
Figure 54A includes specifications to print 
output from the PAGE field. 

Zero Suppress ~Col~--2] 

This column must be left blank if: 

1. The field is defined as alphameric (in 
the input, calculation, or file exten­
sion specifications); or 

2. The Field-Description line applies to a 
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constant, in cols. 45-70 (see £on­
stant, below) ; i.e., when cols. 32-37 
are blank because output does not refer 
to the contents of a named field; or 

3. Editing is specified by an edit word, 
in cols. 45-70 (see ~dit Worg, below); 
or 

4. Packed Field is specified for output (P 
in co 1. 44) ; or 

5. The field does not consist only of 
valid digits (0-9), except for a sign 
permitted in the low-order position. 

If none of the above applies, the letter 
Z may be entered in col.38 of a Field­
Description line for a field that has been 
defined as numeric. Specifying Z has two 
effects on the format of the output: 

1. Blanks are substituted for leading 
(non-significant) zeros; and 

2. Zone bits are removed from the low-
order (rightmost) position of the field 
(i.e., the character is assigned the 
corresponding position, in the same 
row, in EBCDIC-table column labelled 
F) • 

A numeric field is zoned in its low­
order position if Ca) it was zoned in 
that position when read in, or (b) a 
Field Indicator was assigned to it in 
the input specifications, or (c) it was 
a Result Field in an arithmetic opera­
tion, or Cd) a zone was moved to that 
position in calculation specifications, 
or (e) the input field was blank, or 
(f) the field was cleared by a Blank­
After specification. 

The Z specification affects only the 
output determined in the particular Field­
Description line; it does not modify the 
form in which the data is stored at the 
field location. Therefore, Z may be desig­
nated in an output line for a field without 
affecting the format of output for the same 
field in a subseguent Field-Description 
line (this confined effect is in contrast 
to the consequences of specifying Blank­
After for a field--see below). 

The Zero-Suppress specification is a 
simple method of editing a field for print­
ing, when a sign is known to have no signi­
ficance. For example: if a quantity field 
can only be positive, but a plus (EBCDIC 
C-zone) appears over the low-order posi­
tion, specifying Z assures printing of an 
unsigned character (0-9) --rather than a 
letter, symbol or blank space--in the low­
order position; at the same time, left 
zeros are elimina ted. 

Data to be punched is not usually edited 
by the specification Z in col. 38, because 
high-order zeros are normally to be 
punched. Without any editing, a negative 
value is punched in the low-order position 

with an 11-overpunch and a positive value 
may have a 12-overpunch (if the field was 
read in with a 12-overpunch, if a Field 
Indicator was assigned and the field con­
tents were positive or zero, if it was a 
positive or zero Result Field in an arith­
metic operation, or if a C-zone was trans­
ferred to it in some other calculation 
operatioa, if the input field was blank, or 
the field was cleared by a Blank-After 
specification). If the 12-overpunch is not 
desired, it can be removed prior to punch­
ing (see next paragraph, and programming 
T ip.2l. 

To provide complete flexibility of edit­
ing for printing and punching, two other 
methods are available: 

1. Editing by Edit Word (see below); and 
2. Limited editing by calculation specifi­

cations (see Calculations Specifica­
!.iQ!!§', above): 
(a) A zone can be removed from the low­

order position of a numeric fi~ld 
by moving any character shown in 
EBCDIC-table column F (e.g., any of 
the digits 0-9) to that position by 
a EHLZO or ELLZO operation. The 
last line in Figure 42, in conjunc­
tion with line 06 in Figure 43, 
illustrates this. (See also Pr2= 
.9£ammi1!SLTi~ .) 

(b) Leading zeros can be changed to 
blanks by moving the numeric field 
to an alphameric field, and then 

L 
moving in blanks by a MOVEL opera­
tion. The appropriate number of 
blank positions can be determined 
by move and other calculation 
operations. 

The Z specification has been illustrated in 
Figures 52 and 53. Further examples appear 
in Figures 54A and B. 

A "B" entered in this column causes the 
field to be cleared immediately after its 
contents have been transferred to the out­
put core-storage area (i.e., as the speci­
fications in the output line are executed). 
This is a convenient method, for example, 
of clearing a group-total field as the 
group total is transferred for printing-­
so that the field is ready for data accumu­
lation of the next group. 

An alphameric field is set to blanks; a 
numeric field is set to zeros, signed plus. 

Once a field has been reset by Blank­
After, it is blank or zero until data has 
again been placed in it by an input or cal­
culation operation. Therefore, it is blank 
or zero at least for the remainder of the 
same program-cycle segment (total-time, 
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overflow-time, or detail-time output) • 
Thus, if Blank-After is specified for a 
field, the field is already cleared before 
the transfer to the output core-storage 
area specified in the next Field-

Description line--even if that transfer 
involves the same field--and it is blank or 
zero at the time any subsequent File­
Identification specifications in the same 
program-cycle sigment are executed. 
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Therefore, if output from the same field 
is required several times (e.g., to several 
media--say, for forms-printing, card punch­
ing, and/or card document-printing), care 
must be applied to designate the B in col. 
39 only in the last of the pertinent File­
Identification and Field-Description lines: 
as explained above, under Kield~am~, 
fields are transferred to the output core­
storage area in the sequence in which they 
appear in the output-format specifications. 
However, if card document-printing (inter­
preting) and card punching are both speci­
fied for the same fields (under one File­
Identification specification) , all trans­
fers for punching are performed first. In 
this situation, any Blank-After specifica­
tion should be in the last Field­
Description line that specifies card docu­
ment printing for that field. 

Note: If the output line pertains to a 
constant in cols. 45-70 (i.e., Field Name, 
cols. 32-37,is blank), the core-storage 
area tha t contains th e constant is set to 
blanks by the Blank-After instruction. It 
remains blank thereafter until the object 
program deck is reloaded, or the program is 
regener ated. 

Relationship of Indicators to Blank After 

A Field Indicator or Resulting Indicator 
assigned to "Zero or Blank" turns on imme­
diately when that same field is cleared by 
a Blank-After instruction during output. 
This applies to indicators assigned to 
"Zero or Blank": 

1. In Field Indicators in the input 
specifications--cols. 69-70; and 

2. In Resulting Indicators in the calcula­
tion specifications--cols. 58-59--for 
arithmetic or test-zone operations 
(specifically: ADD, Z-ADD, SUB, Z-SUB, 

MULT, DIV, MVR, TEST~. 

However, the fact that the Blank-After 
instruction may t~rn on an indicator for a 
field does not cause any other indicator 
for that field to turn off. For example, 
assume: 

Indicator 25 assigned to Minus (cols. 
67-68) in Field Indicators for 
FLDA, in input specifications; 

Indicator 20 assigned to Zero or Blank 
(cols. 69-70) in Field Indicators 
for same field (FLDA); 

The field is negative at input time. 
Therefore, indicator 25 turned on 
when the input data was transferred 

to the process area before detail­
calculation time. 

At detail-output time for FLDA, Blank­
After is specified for FLDA. 

Then: immediately after transfer of 
FLDA at detail-output time, indica-

L 
tor 20 turns oni but indicator 25 
also remains on (unless previously 
turned off by a calculation 
specification) • 

Once an indicator assigned to "Zero or 
Blank" has been turned on by a Blank-After 
instruction, it cannot be turned off again 
during the same output program-cycle seg­
ment (the earliest possibility is calcula­
tion time during the next program-cycle 
segment, setting of Field Indicators before 
detail-calculation time, or automatic reset 
for certain indicators after the next card 
has been read following detail-output 
time). Therefore, the programmer must 
realize that the indicator is on for subse­
quent Field-Description and File­
Identification specifications which may be 
conditioned by its status (it can, however, 
no longer change execution of the same 
Kil~-Identification specifications, or the 
transfer to the output area of data in the 
§~~~ Field-Description line). 

Note: If more than one indicator is 
assIgned to Zero-or-Blank for the same 
field in different specification lines, 
Blank-After causes only the earliest­
assigned indicator to turn on. (However, 
~ll of the different indicators assigned to 
Zero-or-Blank for the field, in Field Indi­
cators or calculation Resulting Indicators 
of arithmetic or TESTZ operations, are on 
at the beginning of program execution.) 

Blank After has been illustrated in 
Figures 5E, SF, and 52. Further examples 
are included in Figures 54A and B. 

The subject of indicators, as related to 
Blank-After, is also discussed in Program 
Logic Flow, under Input~ifications, and 
under Calculation Specifications. 

End Position in Output Record--Cols. 40-43 

This entry (right-justified in cols. 
41-43) designates the location of the field 
or constant in the output record. Only the 
location of the rightmost character of the 
"field" or constant is specified. 

"Field", in this case, includes any 
extension due to an edit word (see Edi1 
jord, below): if an edit word (cols. 
46-69) extends to the right of the data in 
the field, End position in Output Record 

Output-Format Specifications (Optional) 195 



refers to the rightmost position of the 
edit word. For example: 

Assume a seven-digit field, with its 
low-order position to be printed in 
print position 10; 

Assume an edi t word that (1) inserts a 
decimal point between the dollars 
and cents position, (2) inserts a 
comma between hundreds and thou­
sands of dollars, (3) allows a 
blank to the right of the low-order 
digit, followed by a CR symbol for 
negative amounts, and (~ provides 
an asterisk to the right of the CR 
position. 

The maximum printout then looks like 
this: xx,xxx.xx~CR* 
~ 

print position 10 
Therefore, End position in Output 

Record is 14. 

Note that, due to symbols (e.g., decimal 
point and commas) and characters that may 
be inserted by edit words, the field may 
expand to the left (as well as to the 
right). In the above example, a field 
which, unedited, would occupy print posi­
tions 4-10, occupies print positions 2-14 
when that particular edit word is speci­
fied. Therefore, whenever fields are 
edited, care must be applied--when assign­
ing End Position in Output Record--that 
successive fields are not unintentionally 
overlapped. (Data from the field trans­
ferred to the output core-storage area 
later replaces any data in the same area 
from an earlier transfer--see Iigld~E~ 
and ~lank !f!g£, above, for sequence of 
transfers. ) 

Zeros in cols. 41-43 may be entered or 
omitted. (Col. 40 does not apply to card 
RPG, and may be left blank or coded zero.) 

Card Document-Printing (Interpreting) 
Specifications (Cols. 41-43)--Special fea­
ture, available only on the 2560 MFCM Model 
A1, attached to an IBM System/360 Model 20, 
Submodel 1 or 2. 

The file name (cols. 7-1~ identifies the 
output device. Thus, End Position in Out­
put Record (cols. 40-43) refers to the 
printer if the file name was associated, in 
the file-descriftion specifications, with 
the printer; it refers to a specific card 
processing device, if that ~as the associa­
tion formed in the file-description 
specifications. 

However, the file-description specifica­
tions cannot make a distinction between 
punching into, or printing on, a card in 
the MFCM. (If the two functions were to be 
distinguished as separate files, it would 

not be possible to punch and interpret the 
same cards in a single pass.) Therefore, 
if the file name is associated with the 
MFCM, output -to be punched is distinguished 
from output to be card-document-printed 
(interpreted) by the entry in End Position 
in output Record. 

Since End Position in Output Record can­
not be greater than 80 for punch cards, the 
hundreds position (col. 41) is used to 
distinguish between punching and 
interpreting: 

Col. 41 0 or ~: output is punched. 
Col. 41 = 1-6: output is document­

printed on the card by 
print head 1-6, 
respectively. 

Motg: If card document-printing is speci­
fied, the appropriate instructions are 
generated. If the object program is then 
executed on a MFCM that is not equipped 
with the card document-print special fea­
ture, the program performs all other opera­
tions in the normal manner but, of course, 
no document-printing takes place. 

If card document-printing is specified 
for more print heads than are installed on 
the MFCM on which the object program is 
run, document-printing is performed as spe­
cified for the available print heads. 

The entry in cols. 42-43 represents the 
rightmost location occupied by the low­
order position of the "field" (including 
any extension through an edit word) in the 
card, in either case (punching or inter­
preting). The maximum value (i.e., right­
most location) possible is: 

1. 80 for card punching 
2. 64 for card document-printing 

(in terpreting) 

Punching, and interpreting of one to six 
lines (depending on the features 
installed), may be performed in the same 
card during a single pass of the deck 
through the system. However, all punching 
and interpreting for one card must be spe­
cified under a single File-Identification 
line (or group of AND or OR lines). The 
Field-Description lines for punching and 
interpreting may appear in any order under 
the File-Identification line; but, for one 
File Identification, all data for punching 
is always transferred (by the program) to 
the output core-storage area ahead of the 
data for in~erpreting. Therefore, if 
Blank-After (see above) is specified for a 
field that is to be punched and inter­
preted, the B in col. 39 must be entered 
in the (last) line that specifies inter­
preting for that field; otherwise, the 
field is already blank or zero before 
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transfer to the output area fer interFret­
inq. If the same field is to be inter­
preted mere than once, Blank-After should 
be specified in the last line that speci­
fies interFreting for that field: the 
fields fer interFreting are transferred to 
the output area in the sequence in which 
they are specified in Field-Description 
lines, regardless ef print-head number. 

Note: Other things being e.gual, output 
time is censerved if: 

,. Cn serial punches, punching and inter­
Fretinq is cencentrated at the left end 
of the card--output speed is inversely 
correlated with the number of the last 
column punched or last pesition 
printed. . 

Often, it is possible to confine 
interpreting to the left end of the 
card by card-printinq data on several 
lines conc~rrently, by utilizing sever­
al print heads. 

2. Frinting on the printer can be confined 
te the first (leftmost) 100 print 
.Fositions. 

This is of value only it it can be 
adhered to for the entire job, se that 
the Iit:G Centrel Card (card H) can te 
left blank, or punched 100, in cols. 
23-25 (see the publications 1~~_~~§1~mL 
]~~_]~~g~~R~ggfE~_Gen§fE1gf_!Sf R~B~h= 
££rd_]~i~gB1L-QE~fE!iBg_R~2£~g~f~~, 
Form C26-3800) • 

'------
Entries in End Position in Output Record 

have already been illustrated in Figures 
5E, 5F, 51A, 51B, 52, and :3. F\1rther 
examples, including specifications for 
interpreting, appear in Figures 54A and B. 

]g!~_: T~e output storage area is cleared 
by the program after each Fertinent output 
operation. 

A field defined as numeric is stered, at 
its field-name leeation, in packed fermat 
(see Data Formats, Appendix D). If col. 

44 is~left~lank; numeric data moved tc the 
output cere-storag~ area is unpacked during 
this transfer. This causes the data tc 
apFear in cards and en printed reForts in 
customary form--one digit per column or 
Frint positicn (with th~ lew-order position 
possibly signed) . 

If P is entered in col. 44, the 
(numeric) field is transferred to the cut­
put storage area in its packed format--two 
digits (ene Fer half-byte) per column (or 
print Fositicn), represented by the EBCDIC 
characters for the particular combinations 
of two digits. ~he low-erder Fositien con­
tains the EBCDIC character for the lew-

order digit and sign (which may also be 
hexadecimal F, for "no sign"). 

Packed output has a field length slight­
ly larger than half that of an unpacked 
field. (It is greater than half the 
unpacked field size because the siqn posi­
tion requires a half-byte, and only cem­
plete bytes are permissible.) ~'he formula 
is: 

n+l+E 
Ip , where 

2 

Lp number of positions in the packed 
output field 

n = field length defined in: 

a. input specifications of 
unpacked input field (Field 
Location), or 

b. calculation specifications 
(Field Length), or 

c. file-extension specifications 
(Length of Table Entry) 

E 0, if n is odd; or 

1, if n is even. 

When specifying End Position in Output 
Record, the reduced length of a packed 
numeric output field should be taken into 
account. 

Packed output is intended as an optional 
format for punching into cards: 

1. Cn a serial punch it may expedite 
throughput, if punching can be ter~ 
miuated at a lower column number 
because the data fits into fewer 
columns. 

2. It may significantly reduce punch time 
if, as a result of packed output, the 
data fits into fewer cards. 

3. It may reduce subsequent card handling 
if, as a result of packed output, fewer 
cards are required. 

4. It may speed subsequent input, if the 
number of cards has been reduced as a 
result of previous packed output. 

(See also ~ac~ed==f21~ __ ~], under lBE~1 
~.Eg.fi:ti:£E1i:2B§·) 

It should be pointed out, however, that 
numeric data punched in packed format is 
difficult te decipher (without a conversion 
table) by visual inspection of a card, and 
still awkward to read even with reference 
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to the EBCDIC table (see Appendi~ D) • 
Sortinq cn packed-decimal fields alsc pre­
sents special problems. 

While it is permitted tc specify P for 
printed numeric cutput (tc the printer or 
for card document-printing), this is nct 
practical because: 

1. Many of the EBCDIC characters that 
represent the combinaticn of two digits 
(one per half-byte) have nc corresFond­
ing qraphics in the chain, train, type­
bar, cr MFCM print mechanism; and 

2. It is awkward to relatE any graphics 
that are printed to a particular two 
diqits. 

Packed Field (P in col.44) must nct be 
specifiea~ 

1. For a constant 
2. For an alphameric fiela 
3. If Zero Suppress or an edit word is 

specified. 

Figure 54E incluaes ill~stration cf the 
Packed-Field specificaticn. 

An entry in cols. 45-70 res presents a con­
stant if Field NamE (cels. 32-37) is 
blank; it represents an edit word if a 
Fiela Name is specified. 

Although both items are specified in the 
same field, their uses are guite distinct. 
They are therefore treated separately, 
below. 

If Fiela Name (ccls. 3.2-37) is left 
blank, the actual data in the "Constant or 
Edit Word" field--instead cf the ccntents 
of a namEd fiela--ismoved to the output 
core-storaqe area for the cutput-reccra 
location specified in cols. 41-43. This 
is a ccnvenient methcd of rlacing into the 
cbject prcqram any data that does not 
change trouqhout the job, nor from one pro­
cessing cf the program tc anctter. The 
most comrrcn use cf ccnstants is for report 
and report-column headings, and for punch­
ing a fixea indentificaticr. into cutFut 
card s. 

Any of the 256 EBCDIC craracters 
(incluaing blank) may be sFecified in this 
field. A constant is always ccnsidered an 
alphameric literal and must, therefore, be 

enclosed in apostrophes (card punch­
combination 5-8). Cel. 45 must contain an 
apostrophe. The constant itself always 
beqins in col. 46 (even if that column is 
blank) and ends in the column preceding the 
next single apostrophe. An apostrophe 
desired within the consta~t itself is 
represented by two successive apostrophes. 
(For further details on alphameric 
literals, see A1EhE~~~i£_li1~~El§, under 
Definition of Terms and under Calculation 
SBecifications~)--of course, numerlc-aata 
also~may-be-used as a constant, by treatinq 
it as an alphameric literal enclosed in 
apostrcphes. 

Because only 26 cclumns are available 
for a constant in one Field-Description 
line, and two delimitinq apostrophes are 
reguirea, the maximuffi lenqth of a constant 
is 24 posi tions. Under the Input Specifi­
cations, a method is described for readinq 
longer constants in frcm a card (see ]§~~ 
InBE1_~at£~Ei~lQE-12±_£Qns1an1_]£1£== 
li§~Qi~g_~£~~). A lonqer constant for out­
put can also be simulated by continuinq the 
constant in ancther Field-Description line 
(see Figure 54A). 

A constant is stored only once by the 
proqram (i.e., consumes core-storage space 
only once), irrespective of the number of 
Field-Description lines in which it is spe­
cified. (Consequently, a constant is 
blanked for the remainder of the job once 
it has been transferrea to the output 
storaqe area by specifications in any 
Field-Description line in which Blank-After 
(B in col... 39) is specified.) 

1. Zero Suppress (2 in ccl. 38) must not 
be specified in the same line as a 
constant. 

2. Field Name (cols. 32-37) must be blank 
if a constant is entered in cols. 
45-70; ctherwise, the constant is 
instead assumed to be an edit word (see 
below) • 

3. Packed Field (P in col. 44) must not 
be specified for output of a constant. 

Fiqures 54A and E illustrate constants, 
as well as Packed-Field specifications, End 
position in output Record, Elank-After, and 
Zero Suppress. The examples were chosen to 
maximize clarification, and are not neces­
sarily a natural seguence of specifica­
tions. (Fiqures 54A and B should be consi­
dered as independent of each other.) 
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Figure 54A. ~crne Examfles of Entries for Eield Name, EAGE Numler, Zerc SUfFre~s, Ilank 
After, End positicn ir CutFut Eecerd, and Censtant 

Explanation of Entries in Figure 54! 

~he file named PBINT is aSSUIDeG tc have 
l:een associated \With the Frinter, in tLe 
file-description specifications. 

~£gsili~tiQn2_1!~2_~1_~~g_Q~ cause the 
output for lines 03-07 to l:e perfcrmed at 
detail-outFut time, or at overflow-output 
time if indicator OF is on. The ferm is 
advanced to the next carriage-ccntrcl tale 
punch in channel 1 before output, and is 
sp aced 2 lines afterwards. 

Lines 03, 04, and 05 show how a report 
head1ng that is 52 positions long can be 
printed, by specification of constants, as 
one continuous phrase--even though an indi­
vidual constant is limited to a maximum of 
24 positions. {An alternative, involving 
an input card, is presented under Input 
Specifications: Using Input Data Fields 
for Constant Data--Heading Cards. 1 

Line 06 indicates how data that changes 
each time the report is run, and may change 

at Feints during the run, can be printed as 
parts of a constant relort heading, on the 
~all,e frint line. 

It is assumed that a card, defined as a 
~elarate card tYEe, ha~ teen reaa in at the 
start of the otject-Fregram run (and at any 
additicna1 Feints of the caro deck where 
the inforJraticn is to l:e changed). ~ field 
in this card was oefineo, in the input 
~fecificatiens, as tATE. The rATE fielo in 
that card type contains the oate--in this 
examl1e, in the ferm month-name ana year 
(e.g. L SEPT.66). (Again, see ]§j~g_!~~~! 
l~l~_!i~l~§_fo~fE~§~~!_QE!E==fl~~&j~ 
Card§. ) 

bin~~l causes four-oigit consecutive Fage 
IUKber~ tc be frinted at the top of each 
page, in print positions 117-120. Leaoing 
2ero~ are ~uFFre~sed, ana the ZCDe over the 
units lc~ition is eliminated from the 
print-out. the number is Frinteo on the 
first page as bbb1, unless a special start­
ing numte~ vas enterea (see !~EE!_~£~iti= 
SE1j~1 ~£~E~~uti~~_]E~l~Xi]B) and/or the 
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number was modified or created ty calcula­
tion Sfecificatiens. 

1in~§_~g=Q~ provide for printing a second 
heading line, two lines telew tie first 
heading line (~ in col. 1€ of specifica­
tion line C1), in the same pregram cycle. 
Whereas the entries in lines C~-Ci provided 
for re.fort heading and page number, lines 
10-13 contain specifications fcr cclumt 
headings. After this output, the-form is 
advanced to the next channel-2 funch. 

line 11 illustrates that one constant may 
contaIn more than one column heading 
(SLSMAN and ACCOUNT)--it is merely a matter 
of convenience and appropriate sfacing. 

Also shown is the fact that a ccnstant 
may start ~ith blanks, to align it 
appropriately. 

Lines 10 and 11 show also that fields er 
constants-need-not be recorded in the 
sequence in which the data is to appear in 
the output record (End Position in Outfut 
Record: 28 is in an earlier specification 
line than 19). 

In 1~~~§_1~~_j1~_~n~_jJ we chose to use 
separate lines for each column heading, 
rather than combining some as in line 11. 

Lines 12 and 13 also illustrate that con­
stantS;-Which-are alphameric literals, may 
contain numeric values. 

Note, throughout, that Field Name (Cols. 
32-37) is blank where a constant is 
assigned. 

1ill~1~ calls for a group-printed report 
(printing only when L1 is on), printed at 
total-output time. Printing begins on each 
page at channel 2, below the two heading 
lines. 

li~g§_12_~ng_j~ again illustrate that 
fields need not be recorded in the order in 
which the data is to appear in the outfut 
record. 

1in~§_1~_1&~_12~-!E~_~~ include the Zero­
Suppress specification. Data from each of 
these four fields is printed without any 
leading zeros, and any zone in the low­
order position is not transferred to the 
output core-storage area. 

The fields for which Z is specified in 
col. 38 must have been defined as numeric. 

~in~11 illustrates formatting of an output 
field by an edit word (discussed in the 

next section). It is included here to 
emphasize th~t Zero Suppress (Z) must not 
be designat~d when an edit word is 0 
assigned, a~d to show that an edit word can . 
expand the size of the field (End Position 
30 has been specified to center the field 
around the heading AMOUNT, which ends in 
position 28). 

The field AMOUN~ must have been defined 
as numeric to fermit u~e of an edit word. 

The entry in cols. 45-70 is an edit 
werd--not a constant--because Field Name 
(cols. 32-37) is not tlank. 

Lill~2-J1L_j]L_~~1~ show resetting (to 
blank or zero) of fields, by the Blank­
After (E in col. 39) instruction. The 
field is cleared immediately after the data 
has been transferred to the outFut core­
~terage area. At that time, any indicators 
assigned to "Zero 0lr Elank" for these 
fields turn on (this applies to "Zero or 
Blank" indicators for these fields in Field 
Indicators, and in Resulting Indicators of 
arithmetic and TESTZ operations) • 

If such indicator is used in Cutput 
Indicators of a subsequent Field­
tescriFtien or File-Identification line, it 
is on--until new input data or calculation 
results turn it off again. 

]ot~: We have treated Figures 54A and B as 
indefendent examples. If the output speci­
fications to the file SUlCARD in Figure 54E 
were considered a continuation of the out­
put specifications in Figure 54A, Elank­
After mu~t not be specified in lines 17, 
18, and 19 of Figure 54A: other~ise, only 
zeros will be punched in SUMCARt from the 
fields AMOUNT, COM12, and COM15--these 
fields will have been cleared by Blank­
After specifications in Figure 54A, before 
cutput to the file SUMCAED. 

1i~_~Q illustra tes output from the "hold" 
area of a table (see !g~1~1~ok-up--.Q.Eg£~.:: 
ii~ll§, under ~~lf~l~tiQll_~E~§if~ggtiQll§t. 
The data last selected (or as subsequently 
medified) from the table named TABBON is 
printed, ending in type position 70. 

This item is printed only if indicator 
05 is not on. 

Not~: Throughout, note that the entries in 
cels. 40-43 are right-aligned, and that 
leading zeros may be recorded (lines 04 and 
05) or omitted. 

o 
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Figure 54E. Continuation ef Examples ef Entries for Field Name, Zero Suppress, Blank 
After, End Fositicn in Output Record, Packed Field, and Constant 

Explanation of Entries in Figure :4B 

lin~§_Ql=Ql portray stackEL seleetien, 
based on the status ef indicatcrs, fer 
cards on ~hich ne output operatien is 
reguired. The file is assumed to be 
defined as a combined file in the file­
descriptien specifications. 

If the Matching-Record (MR) indicater 
and indicator 45 are on at detail-output 
time, thE card is to be selectEd te stacker 
2; if MR is off, it is tc enter the normal 
stacker cf the relevant l/C device. 

lin.§_..Q~ specifies cutput at total tirre, 
FrovidEd tEe L1 indicator is on, te a file 
named SU~CARD. Assume that SU~CARD is an 
output file of clank cards. This, trEr., 
represents the standard method of summary­
Funching, into a blank dECk, at the end of 

each control qroup, and/or of interpretinq 
the summary cards. 

Line 05 causes the contents of the field 
ACCNT-to be punched, with its last (low­
order) position in col. 7. Punchinq--not 
card document-printinq--is called for, 
because cel. 41 is blank (or, it could be 
0) • 

line 06 causes the same data to be printed 
on-the-card, by print head 1 (1 in col. 
41), in positions 2-8, in unedited format: 
leading zeros are pLinted, and any zone in 
the low-order position remains. 

lines 07-11 show that the fields need not be-recorded in the order in which they are 
to appear in the output record. 
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line 07 caUSES tbe content~ ef the 7-diqit 
AMOUNT-field to ce printed by print head 2 
(2 in col. 41) in positicIls 2-12. 

The data is formatted ty an edit word 
(see next secticn). The Edit-word example 
is included to Emphasize that Zero SUFFress 
(Z) must not be spE"cified when an Edit word 
is assignEd, and to shcw that an edit word 
can Expand the size ef tt~ field: the 7-
digit AMCUNT field requires 11 positions in 
the cutput area, with this particular Edit 
word. CarE must bE uSEd nct to cverlaF 
fields unintentionally in the output area 
when edit words may expand them. 

The field AMCUNT must haVE beEn dEfined 
as numeric te permit use cf an edit word. 

The entry in cels. 45-70 is an Edit 
word--not a constant--because Field Name 
(cols. 32-37) is not blank. 

line as causes the same field also to be 
prInted by print hEad 1 in positions 58-64. 
leading zeros and any zonE in thE lew-erder 
positien are elimiIlated frem the output by 
the Z in cel. 3S. 

The B in col. 39 caUSES the field to be 
clearEd tc zeros aftEr transfer of the data 
to the. 0 ut put area. Note that the Blank­
After instruction is in thE last decumEnt­
£~inting specifications line-for the field. 
Although data 'transfEr fer punching is in a 
subsequent line (linE C9), the program 
transfers all data for punching to the out­
put area before the data for card document­
printing (within tte samE File­
Identification spEcificatiens). If thE B 
were in line 09, the AMCUNT field would 
contain enly zeros at the time of thE trans­
fers called for in lines C7 and OS. 

lin~_Q2 provides for punching ef the 
AMOUNT-fiEld data into cels. 14-17. 'Ihe 
output will be in packed format (P in col. 
44) • 

The fiEld AMOUNT is 7 digit-positions 
long (as implied by the Edit word in line 
07). In packed format, it consumes 4 posi­
tions (SEe fermula above, under PackEd 
Fiel§l. 'Ihe field must have been-defIned 
as numeric fer packed output. 

Neither an edit word nor Zero SUPFrEss 
'is permitted with PackEd Field. In any 
case, it is not usual to USE Zero Suppress 
for punchEd data, becaUSE leading zeros are 
normally dEsired in the card and bEcaUSE 
the sign over the lew-order Fositien must 
ordinarily be punched for future use (at 
least, if it is a minus 
sign--11-everpunch) • 

line 10 spEcifies punching of salesman code 
(field~SALSMN), with lew-order pesitien in 

col. 13 (if we assume a 6-diqit fiEld, then 
into cols. S-13). 

Line 11 causes the contents of the SALSMN 
"field-to be printed by print head 1, ending 
in position 17 (if a 6-digit field, then in 
positions 12-17). lEading zeros and any 
zone in the lew-order position are eli­
minated (Z in col. 38) from the print-out. 
The field must have been defined as numeric 
because Zero Suppress is used. 

li.Qi§.: ACCN'I and SAlSMN are not punched in 
packed format, because it is assumed that 
subsequent reports may require group con­
trol (Control Level) on these fields, which 
is not possible on packed fields. (see 
g~~!§~, under lB~Q!_~~~~ili~~1ions, for the 
possibility of defining the same field a 
second time, as alphameric, in order to 
control on a packed fiEld. However, print­
ing the group-identifyina data then pre­
sents a problem.) 

Lines 12 and 13 provide for punching the 
contentS-af-the fields COM12 and COM15 in 
packed format, in cols. 18-21 and 22~25, 
respectively. WE have assumed that they 
are 6-digit fields (representing commis­
sions at 12.5 and 15.0 percent, respective­
ly); they each, therefore, reguire 4 posi­
tions in packed format. The fields must 
have been defined as numeric for packed 
output. 

Lines 14 and 15 specify printing of the 
sam~-6=digI~fields, by print head 2, in 
positions 15-20 and 22-27, respectively--in 
unpacked format. 

Leading zeros and any zone in the low­
order position of each field are eliminated 
(Z in col. 3S) from the printout. The 
fields must haVE bEEn defined as numeric. 

ThE fields are rEset te zeros (B in col. 
39) after transfer to the output area for 
document-printing. 'Ihis is the correct 
place for the Blank-After instruction, 
because transfer to the output area for 
punching (see lines 12 and 13) always takes 
place first. 

Also illustrated here is the grouping~­
rather than alternating--of punching and 
document-printing instructions (note lines 
12 and 13 for punching of two fields, 
before the document-printing instruction 
for either field). Grouping and alternat­
ing are equally acceptable. 

Lin~l~ specifies the punching of data from 
a field (LASTIR; say, comrarative sales 
figure frem previous year), in packed for­
mat (7-digit amount fiEld packed into 4 
positiens), without any occument-printing-­
just to make it clear that a field may be 
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punched but not printed, er vice versa, or 
both. 

The output is not performed if indicator 
10 is on at that time. Even if indicator 
10 is assiqned te "Zero or Blank" in Field 
Indicators or calculation Eesulting Indica­
tors (arithmetic or TESTZ cFeraticn) of any 
of the fields AMCUNT, COM1~, or COM15, this 
will net turn on the indicater as a result 
of the Blank-After instructicn fer these 
fields in time tc interfere with output of 
LASTIR: all data for punching is trans­
ferred tc the output area tefore data for 
document-printing. Therefore, indicatcr 10 
does not turn on until after LAS~IR has' 
been transferred. 

Blank-After is not specified: we have 
assumed that the total in this field dces 
not represent an accumulatien of data from 
detail cards, but is read in from a single 
summary card in each contrel group. Clear­
ing the field is then unnEcessary. 

rine 17 shews hew a constant can be 
document-printed: the phrase SAIS SUMBY is 
to be printed by Frint head 1 in pesitions 
21-30. 

The output is not performed if indicator 
10 is on at that time. If indicater 10 is 
assigned to "Zero or Blank" in Field Indi­
cato~s or calculation Resulting Indicators 
(arithmetic or TESTZ operation) of any of 
the fields AMOUN~, CCM12, er CCM15, the 
output of this constant will always be sup­
pres~ed as a result of the Elank-After 
instructien for those fields: the indica­
tor will always be on before transfer of 
the constant in line 17 to the output area. 

Of course, Elank-After is net spEcified: 
it wculd clear the censtant to hlank~ and 
it would be lost after output to the first 
summary card. 

Note that Field Name (cels. 
bank when a constant applies. 

32-37) is 

1in§_1~ shows how the page-numberinq fea­
ture can be employed equally well for 
consecutive-numbering of cards. The cards 
are Funched with censecutive numbers in 
cols. 76-79--starting with ooot (12-
everpunch in col. 79), unless another 
starting number was provided threugh an 
input card or a calculaticn specification. 

Z may be specified in ccl. 38 to eli­
minate the 12-everpunch, but leading zeros 
are then also replaced by l:lanks. (If an 
edit word is used for formatting, at least 
one leading zero is lost.) 

If Figure 54B is considered a centinua­
tien of Figure 54A, PAGE cannot be USEd 
here; otherwise, the contents of the field 

PAGE are incremented each time they are 
printed on the printer (the file named 
PRINT) and each time they are punched into 
the file SUMCARD. 

Line 19 illustrates the punching of a con­
stant:- the summary cards are identified by 
9 in col. 80. 

It also indicates that a ccnstant (an 
alphameric literal) may consist of numeric 
data. 

Note that Field Name is tlank when a 
constant applies. 

]~1~: Thrcugheut, ncte that the entries in 
cols. 40-43 are right-aligned, and that 
leading zeros may be recorded (lines 09 and 
10) er omitted. 

R~~pgE§~!_]Ei1-]g£E' An edit word permits 
formatting cf the output frcm numeric 
fields. 

Edit words provide for: 

1. Suppression of leading (non­
significant) zeres tc a predetermined 
position of the field; 

2. Punctuation with decimal point and 
ccmmas; 

3. Fixed or floating dollar sign; 

4. Asterisk protection; 

5. Identificatien cf the field by any 
EECDIC characters; 

6. Elimination of any zone from the output 
representation cf the lew-erder 
position; 

7. Identification cf negative totals by CR 
symbol or minus sign; 

8. Inserticn of any constant data within 
or following the field; 

9. Insertion of spaces in the field. 

If no edit word is specified in a Field­
Description line, the output from the field 
correspcnds tc the centents of the field: 
the digits, including leading zeros, are 
printed or punched in adjacent positions 
without spaces, and the character in the 
low-crder pesition is zoned if the field 
was zoned (see also point 4 under B~l~E-!g£ 
19~~iBS-lQi1_]2£Q~, below). 

The punch combination that corresponds 
to each zened EBCDIC character can be 
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ascertained from the EBCDIC tacle (AFFendix 
D). For standard digits anel zones: 

A 12-Fosition hele is Funched over the 
lew-erder digit if the field is siqned 
plus (C zone); 

An 11-position hole is punched over the 
lew-order digit if the field is signed 
min us (D zone) ; 

Only the digit is punched in the lew­
order eelumn if the field is unsiqned 
(F 2ene). 

The same EBCDIC characters aFFly tc 
rrinted eutput. However: 

1. Not all EBCDIC characters are repre­
sented en the rrint medium (chain, 
train, typetar, er MFCM print 
mechanism) ; 

2. The number of different graFhics avail­
aCle varies with the medel and the type 
cf chain, train, or tYFetar. 

3. 

4. 

The user may have had nen-standard gra­
rhics installed; and 

In scme cases, an EBCtIC character for 
which the printing device is net 
designed may cause printing ef another 
chara~ter. 

Nete Farticularly that a signed zere (a 
frequent normal condition for the lew-erder 
Fosition of a signed numeric field) may be 
Frinted as only + (for C,> or - (for O) I. er 
the rositien may be left tlank entirely-­
depending en the particular printing 
device. 

Numeric Frinted outFut, unless it is 
kncwn to be un~igned, i~ therefere usually 
edited either by an edit word or by t~e 
Zero'-SuF rress instruction (see atove). 
(Removal ef the Zone is alse possitle ty a 
calculation specifieation--see Calculation 
~~~ifi~§1i2n§: ]2~~_QE§~~1iQB:)--~------

General Guidelines Pertaining to Edit Words 

If a numeric output field is to te 
edited (ty use of an edit word), the edit 
word is rlaced in the "Censtant or Edit 
Word" field in the same Field-Descrirtion 
line. 

An edit word is an alrhameric literal 
(see ~1~R§~~~1f_11!§~£1§, under ]§!in1!iQn 

Q!_1§£m§). As such, it is enclosed in 
single aFestroFnes (card Funch-cemtinatien 
5- 8). col. 45 m us t con t a in the in it i a 1 
apcstropte, with the edit word itself 
starting in col. 46. An arestrorhe fellows 
the end ef the edit word (see ~lfhEm~£1~ 
Literals, under Definiticn of Terms and 
unaer-~il~~1~1iQ~=§fi~1il~~!1~~§-fcr aros-
tropnes within a literal). An edit word 

is, therefore, limited to a maximum of 24 
positions. Any of the 25E EBCDIC charac­
ters (including blank) are valid within an 
edit word; but some characters, in certain 
positions, have a unique significance in 
edit words. 

The fact that Field Name (cols. 32-37) 
is not clank (i.e., contains the name of a 
field) distinguishes an edit word from a 
canst an t (see £QJ}st~n1, a 1:ove) • 

Nc matter how often a particular edit 
word is used (i.e., in how many Field­
Description lines it appears), it is stored 
by the Freqram only ence (i.e., it consumes 
only a single core storage area). 

A Blank-After instruction (B in col. 
39) dees not destroy the edit word (in con­
trast to a constant, which is then blanked 
out) • 

An edit word may be used to format 
numeric fields for: 

1. Printing on the printer; 

2. Dccument-printing (interpreting) on 
Funch cards; 

3. Punching into cards. 

The latter use is not cemmon, because 
it is not usual to insert punctuation, 
symbols, constants, spaces, or separate 
sign Fositions--er to eliminate leadinq 
zeros--in punched numeric fields. 

The edit word afrlies to whatever output 
is specified in that Field-Description 
line. Editing output from a field in one 
Field-Description line has no effect on 
subsequent output from the same field (in 
contrast te a Blank-After instruction). 

An edit word must not be assign€d if: 

1. ~he·field is alphameric (i.e., if it 
has not been defined as numeric) ; 

2. Packed Field (P in col. 44) is speci­
fied in the same Field-Description 
line; 

3. Zero SUFpress (Z in cel. 38) is speci­
fied in the same line; 

4. ~he field does net censist enly of 
valid digits (0- 9), except for a zone 
permitted in the low-order position 
(i.e., the digit pertiens ef the field 
must not contain hexadecimal A-F). 

Where an edit word is assigned, suppres­
sion of leading zeros in at least one 
position--the leftmest positien--of the 
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·fiel d ca nnot be prev en te d. (See R!:.2.9!:E,!!!= 
miAg_1iE~ for circumventicn.) 

When an edit word is assigned, any zone 
over the lew-order pcsiticn cf the data is 
removed frem that pcsiticn in the output. 
However, a negative sign (hexadecimal t-­
see EBCDIC table, Appendix D) can te repre­
sented as CR or winus (-) to the right of 
the digits from the field; a plus sign (or 
any zone cther than hexadecimal D) is' eli­
minated completely from the cutput. 

The same edit word cannot be assigned to 
fields of varying lengths; i.e., all the 
fields with which a given edit wcrd is used 
must have the same size. 

The number of positions allowed in an 
edit word for digits from the aata field 
roust net te less than the number of posi­
tions in the data field--it shculd be 
exactly the same numter. 

]Q1~~ While it is permitted te make the 
edit word larqer than necessary to acccm­
modate all pcsitions of thE field, this 
gains the ~ser ncthing: 

1. ~he data field is left-aligned within 
the Edit word; therefere, there is 
still no way to prevent eliminaticn of 
at lEast one lEading zere. 

2. No core-storage space can 1:e saved by 
making an edit wcrd large enough tc 
accommodate the largest ef several 
fields, since all fields with which one 
edit word is used must 1:e ef egual 
size. 

Edit Word Segments 

An edit word is composed of one, twc, or 
three constituent seqments: 

1. The tcd y-- re guired 

2. The status porticn--cFtienal 

3. The expansion--optional 

Figure 55 depicts the segments cf edit 
word s. 

The ~£~~ of an edit wcrd governs (~ the 
transfer cf the digits in the data field-to 
the output record, (2) the termination of 
zero sUFFression or ast~ris~ prctecticn, 
(3)' punctuation, and (4) the insertion of 
other constants. ~he body portion begins 
at the leftmcst r:osition of the edit wcrd 
(i.e., ccl. 4Q), and contains the samE 
number of 1:lank positicns as there are 
digit positions in the data field, plus 
Fositions for any desir,ed ccnstants and 
dollar si9n. One zere or cne asterisk, if 

it appears in the body portion, is count~d 
as the equivalent of a'blank position. 
These blank positions (including a maximum 
of one.zero or asterisk) are replaced by 
digits from the corresponding positions of 
the data,field, or--where ther~ are no siq­
nificant digits to the left of the zero­
suppression limit--the output appears as 
blank (or asterisks). 

'1)15 ,1515 0 .151> & C R * FIN A l ' 
,. +----'1'-----.,----1 
I Body I Status I Expansion I 
I I I I 

'1)1)1)1)lBS &1)'60Z. TAR E WT. 
, 

~ ., 'I' T 1 
I I I I Body Expansion I I I I I I I I 

, 1) 15 ,'6 1; 1) I $ 0 1) • 1) 1) - , 

I~--------Y--------~~ I 
I I I 
I Body l!ll 

I 12: I IVII 

I I I 

Figure 55. Symbolic Portrayal of the Seq­
ments of an Edit Word 

The program determines the end of the 
body segment by countinq the blank posi­
tions (including the leftmost '0 or *) from 
left to right until the point is reached 
where the count is egual to the diqit capa­
city of the data field. The point where 
that count is satisfied terminates the body 
of the edit word. 

Edit words that contain no CR or -
(minus) symtol to t~e right of the body 
segment have no status portion. The ter­
minal apcstrophe is then placed to the 
immediate riqht of the body, unless an 
expansicn segment fellows. 
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The gAEAn§i9n, f any~ consists of any 
tositiens toth~ r qht of the status Fer­
tion(or, to the r ght of the body, if 
the~~ is no status perticn) threuqh the end 
efthe edit word (i.e., to the terminal 
apostrop~e). If the terminal aFestroFhe 
follows the body or the status pertien, 
there is ne eXFansion sectien. Any EECDIC 
characters (including blank) may be placed 
in the eXFansien section; they will apFear 
unchanged in the riqhtmost Fesitiens of the 

. eutput area assigned to the field (see 
col s. 4 1 - 4 3), reg a r dIe sse f \01 he the ran y­
thing frem the body and status Fertiens 
appears in the output. 

BuIes for Forming Edit Werds 

]Q..!:..§: Although the examFles in Figu re 56 
are explained in the next subsecticn, 
reference to Figure 56 while reading this 
subsectien will help. 

1. Delimiting the edit werd. 

The comFlete eait word must be enclosed 
in single apestrcphes (card punch-com­
bination 5-8). 

2. tetermining number of Fositicns 
required in edit word for data-field 
digits. 

The number of blank Fositicns (includ­
ing, if Fresent, one rcsition with zero 
or asterisk) in the R~Ql portien of the 
edit \oIord must be no less than (and is 
normally egual to) the number of digit 
Fositions in the data field. Call this 
value = B. This is the enly mandatory 
Forticn ef an edit word. 

These blanks (and, if present, the 
first zero or asterisk) in the ~cdy are 
replaced by the significant digits from 
the cerresFCndinq Fositiens ef the data 
field specified in Field Name. Non­
significant zeres may be represented in 
the cutput record by zEres, blanks, 
asterisks, or dollar symbol (see Zero 
Suppression, Asterisk Protectien, and 
Floating Dellar Sign: 5, 6, 8, below). 

3. tetermining total length of edit werd. 

The bedy of an edit \oIord may centain 
constants (any EBCDIC characters except 
b 1 an k s) 1:e sid est h e 1: 1 an k san d sin 9 1 e 
zero er asterisk counted in the value B 
(iteffi 2, above), and a fiXEd or fleat­
ing dellar sign. Call the number ef 
these censtants = C. 

The status Fortion may centain any 
EBCDIC characters (including blanks) 
preceding the sign symbcl. Call the 
total number of Fositiens in the status 
perticn = S. 

4. 

Any EBCDIC characters (including 
blanks) may make up an expansion sec­
tion to the right of the status portion 
(er the right of the body, if there is 
no status portion)--to the terminal 
aFostrophe. Call the number ef posi­
tions in the eXFansion = E. 

The total number of positions in the 
edit werd must then be = B+C+S+E ~ 24. 

Note: Because the edit word can be 
ccnsiderably lcnger than the data 
field, the user must remember: 

a. That End Position in Output Record 
(cols. 41-43) refers to the riqht­
most position of the edit word; and 

b. To allow enough room for successive 
output fields so that the left part 
of one field is nct overlaid over 
the right part of a previous output 
field. 

Zene elimination. 
/ 

The assigment of an edit word in its~lf 
removes any zone from the lew-erder 
digit in the output record. (See status 
segment, item 10 below.) 

A numeric field is zoned in its low­
erder position if: 

a. It was zoned in that position when 
read in; or 

b. A Field Indicator was assigned to 
it in the input specifications. 
(This also converts minus zero to 
plus zero.); or 

c. It was a Result Field in an arith­
metic operation; or 

d. A zone was moved to that position 
in calculatien specifications; or 

e. It was cleared by a Blank-After 
specification; or 

f. The input field was blank. 

5. Zero suppression. 

If no zere (or asterisk--see below) 
aFFears in the body of the edit word, 
all leading (ncn-significant) zeros are 
sUFFressed, in all positions in the 
bedy of the edit word, up to the point 
of the first significant digit. These 
Fositions--including those for con­
stants and punctuation in the body to 
the left of the first significant 
digit--are blank in the output record. 
If the data field contains only zeros 
(apart from a possible sign in the low-
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order position), and there is no zero 
or asterisk in the body of the edit 
word, the entire area assigned to the 
cody in the cut~ut record will ce 
clank. (Excepticn: fixed dcllar ~ign 
--see 7, below.) 

The leftmcst zero (cr a~terisk--see 
below) entered in the body of an edit 
word ~to~s sup~ressicn of leading zero~ 
E~~~~Q that ro~iticn (the rosition in 
the tody that contains the surrres~ion­
limiting zero is included in zero 
~ur~ression). 1B~Q~~~ the point of the 
first zero in the body cf the edit 
word, or !Q the Foint cf t~e fir~t sig­
nificant data digit--whichever cccurs 
first (further left)--all rositions in 
the ccdy of the edit word, including 
those containing ccn~tants, appear as 
clank in the outFut record. (Exce~­
tion: dcllar ~ign--Eee 7 and 8, celow.) 

From the Foint of the first signifi­
cant digit in the data field, cr tre 
Fositicn to the right of the 
suppression-limiting zero--whichever 
cccurs first--data digits re~lace the 
tlanks in tre corresFcnding FOEiticns 
of the edit-word body and any constants 
(including punctuation) are retained 
for cutput. The sUPFressicn-limiting 
zero itself is replaced ty a signifi­
cant data digit in the corresFonding 
Fositicn of the field; if cnly leading 
(ncn-Eignificant) zerCE exist through 
that position in the data field, the 
su~pression-limiting zero, tco, is 
clanked. 

Any zero (or asterisk--see telc-w), 
in the bcdy of the edit word, to the 
right cf the first zerc (or asterisk) 
is ccnsidered a constant and always 
apFears in the out~ut (i.e., the left­
mc~t zero or asterisk terminates zero 
eliminatlon)--see item 9, celow. 

Since zero suppression is operative 
through the Fosition ccntaining the 
~uFFre~sion-limiting zero~ 
(a) It is not Fossible to retain all 

leading zeros when an edit word is 
assigned: even if zerc is entered 
in the leftmost ro~ition of t~e 
edit word, the leftmcst leading 
zero is still rerlaced by blank. 
(But see R~Qg~Emmi~~1i~~ for a way 
around this.) 

(b) It is not Fossible, cy entries in 
an edit word, to include a conEtant 
{with the excepticn of a dollar 
~ign--sEe celow) tc the left cf the 
teginning of the field--even if the 
edit word were made larger than the 
field. F'or examj;le: 

A twc-digit field containing 65 
cannot be output as .65 by 
writing the bcdy of the edit 

word as '.~~'. Reqardless of 
whether t~e edit word is written 
as ,.~t' or Itt', the output 
will aFFear as 65. 

Similar ly, .05 for a two­
digit field will appear in the 
output as tS. 

The ~rotlem is solved cy (1) 
specifying the decimal point as 
a constant for the preceding 
positicn in the output record 
and (2) not editing the field 
at all (see Pr.Q.9.I.ammin~~). 
If desired, calculation speci­
fications can test for 00 in 
the field, to allcw su~pression 
of the decimal ~oint and the 
field output in that situation. 

(c) With two exceptions, it makes no 
difference--if leading zeros for 
the entire field are to be 
suppressed--whether a zero is 
entered in the rightmost ~osition 
of the body, or not at all. 

I rhe excef.tions are (1) floating dollar 
sign, and (2) printing of the sta­
tus portion when the data field 
con~ists of all zeros, with a minus 
sign. Both are explained below. 

6. Asterisk protection. 

The leftmost asterisk in the body of 
an edit word--provided there is no zero 
in the body to its left--has the same 
effect on zero sUPFression as a left­
most zero (see 5, above). 

However, instead of being blank, all 
~ositions in the body (including those 
containing constants) from the extreme 
left through the first asterisk posi­
tion, or to the point of the first sig­
nificant data digit--whichever occurs 
first--are filled with asterisks for 
output. 

A significant digit (including a 
non-leading zero) in the corresponding 
position of the data field replaces the 
asterisk in the edit word. From the 
pcint of the first significant digit or 
the asterisk in the edit-word cody, any 
constants in the body are retained for 
output. 

Any asterisk (or zero), in the body 
of the edit word, tQ the right of the 
first asterisk (or zero), is considered 
a ccnstant and always appears in the 
out~ut (see item 9, beloVl). 

One leading zero is suppressed, even 
if the asterisk is in the extreme left 
position of the body. 
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Note. Neither a fixed dollar sign nor 
a-floating dcllar sign (see 7 and 8, 
telow) can be specifiEd in an Edit word 
with asterisk protection. 

7. Fixed dollar sign. 

A dollar sign ($) placEd in the left­
most position of an edit word appears 
in that position of thE output, regard­
less of suppression of leading zeros. 
The tody of the edit word must be 
enlargea to provide the extra position 
for the dollar sign. 

If only one leaaing zero is to te 
suppressed (and no & symtols precede 
the suppression-limiting zero)--i.e., 
the suppression-limiting 0 is in the 
leftmost digit positicn adjacent to the 
dollar sign--the $ becomes a floating 
(not fixed) dollar sign (see 8, l:elow). 

A fixed (or floating) dcllar sign 
oannot be used in an Edit word with 
asterisk protection (see 6, above). 
Specifyinq the dollar sign instead as a 
precedinq contiguous constant fiela is 
a simple solution. 

8. Floa ting dollar sign. 

A dollar sign ($) placEd to the imrredi-
ate left of (i.e., next to) the zero 
that terminates zero sUFFressicn 
appears in the output record either (1) 
in the position CCCUpiEd by that zero 
in the body of the edit word., or (2) 
the position immeaiately preceding the 
first (high-crder) significant digit-­
whichever is farther left. The body of 
the edit word must be enlarged to Fro­
vide the extra pcsiticn for the dollar 
siqn. 

Regardless of where the floatinq 
dollar sign is placed in the body of 
the edit word, the location of con­
stants in the body (such as punctuatinq 
commas, for instance) ::hould not be 
shifted to ccmpensate for the dollar­
sign position: the extra position pro­
vided because of the floating dcllar 
siqn remains at the extreme left of the 
tody (see Figure 56). 

A dollar siqn in the body of the 
edit word elsewhere than in the left­
most positicn or to the immediate left 
of the first zero is neither a fiXEd 
nor floating dollar sign: it is a con­
stant (SEe 9, below). 

A floating (or fixea) dcllar siqn 
cannot te used in an edit word wit} 
aste risk protec tion (see 6 I: above). 

].Q.t~: 
(a) If the dollar sign is placed in the 

leftmost position of the edit-wo~d 
body, it is normally a fixed dollar 
siqn (see 7, above). However, if 
the zero that terminates zero 
suppression occupies the next 
position--i.e., only the minimum of 
one leadinq zero is to be sup­
pressed (and no & symbols 
intervene)-- the $ becomes a float­
inq dollar sign: it then appears 
in the output record either (1) in 
the position that corresponds to 
the leftmost leading zero, when the 
data begins with zeroes) or (2) to 
the immmediate left of the hiqh­
order position of the data field, 
when the data begins with a signi­
ficant digit--i.e., it floats 
between two positions. 

(b) If the zero to end zero suppression 
is placed in the low-order position 
of the body of the edit word (i.e., 
all leading zeros are suppressed-­
as though no zero appeared in the 
body), the floating dollar symbol 
(if one is specified) appears in 
the output record in the low-order 
position of the body when the 
entire data field is zero. This 
programminq approach is meaningful 
only when a floating dollar siqn is 
needed, "but all leading zeros are 
to be suppressed. (See also item 
10 below, for status portion with 
all-zero data field.) 

(c) Eecause a floatinq dollar siqn must 
be specified in the edit word con­
tiquous to (and to the left; of) LlH:: 

zero-suppression-limiting zero, a 
floating dollar siqn cannot be 
placed ahead of punctuation (e.q., 
ahead of a comma), to appear in the 
output to the immediate riqht of 
the punctuation if there are no 
hiqher-order siqnificant digits. 
For example, in the edit word 
'tt$~O~t',the dollar siqn 
is merely a constant (see 9, below) 
-~not a floating dollar siqn-­
because it is not contiquous to the 
zero. It is not possible to assiqn 
a floating dollar sign to appear in 
the output in plaoe of the zero in 
the edit word in this situation 
(where the zero follows a comma or 
other constant). 

9. constants within the body of an edit 
word. 

With the exceptions enumerated below, 
any EBCDIC characters ~ithin the body 
of an edit word are treated as con­
stants: they appear in the output 
exactly as specified in the edit word, 
and in the correspondinq positions. 
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However, they appear in the output only 
when they are to the right of th~ first 
significant data-digit, or to the right 
cf the leftmcst zero or asterisk in the 
body of the edit word--whichever occurs 
first. When neither a significant 
data-digit ncr a sUPFressien-limiting 
zero or asterisk occurs to the left of 
the c~nstants, they are reFlaced in the 
output either (1) by blanks, if 
asterisk protection is not sFecified, 
~r (2) by asterisks, if asterisk pro­
tection is specified. 

The constants most cemmenly employed 
in the body of an Edit word are a 
decimii point and commas in ameunt or 
quantity fields (or, a decimal comma 
and periods, in EuroFean notation).' 
However, the program dces not Ferfcrm 
decimal alignment between edit words 
and data fields: the programmer must 
place the decimal Foint in the edit 
word into the appropriate relative 
Fositicn where he wishes it to appear 
in the output. 

ExceFtions: 
(a) A dcllar sign in tr.e a:Fpro:Friate 

Fesition for a fixed dellar sign 
(see 7, above) or floating dellar 
sign (see 8, above) is treated as 
described above. However, in any 
other location, it is treated as a 
censtant. 

(b) 'Ihe leftmost zero or asterisk (one 
or the other only) is treated as 
described above (items 5 and 6). 
However, in any ether position, a 
zero or asterisk is treated as a 
constant. 

(C) 'The use of blank sFaces in the body 
of an edit word is confined to: 
(i) output positicns that corre­

spend te digit positions in the 
data field; and 

(ii) A leftmost blank to compensate 
for the space taken up by a 
floating dollar sign. 

Therefore, spaces between data 
digits or constants cannot be created 
by leavi~g positions blank in the body 
of the edit word. However, an amper­
sand (&) in the body of the E;dit wcrd 
provides a corresponding blank space in 
the output representatien. An amper­
sand itself cannot be reproduced in the 
eutput representatien ef the bedy ef 
the edit word--it is net treated as a 
constant. 

10. status segment. 

The status portion of an edit word is 
intended for identification (by CR or 
minus symbel) of negative values. 

As described under ]Qi1_]or~~B= 
~~n1E (above), the body of the edit 
word terminates with the last blank (or 
replaceable zero or asterisk) position 
(counted from left to riqht) required 
to accommodate all digits of the output 
field. If the censecutive lett~rs CR, 
or a minus sign (-), appear in the edit 
word to the right of the end of the 
body, the positiens from the end of the 
bedy throuqh the (first) CR or minus 
symbol form the status segment of the 
edit word. 

Any of the 256 EBCDIC characters 
(including blank) may precede the CR or 
minus symbol in the status segment. If 
the contents of the data field are 
negative, the entire status portion 
appears in the output record exactly as 
it appears in the edit word--except: 
an ampersand (&) .in the status portion 
is replaced by a blank space in th~ 
output record. (Thus, either a blank 
or an ampersand in the status portion 
appears as blank in the output record.) 
When the contents of the data field are 
not neqative, the entire status portion 
of the output record is blank. 

When the data-field contents are 
minus zero (possibly if read in as 
such, or through a move operation), and 
all leading zercs are te be suppressed, 
the programmer has two choices: 

(a) If no 0 or * is placed into the 
lew-order position of the body of 
the edit word, the status portion 
is blank in the output record. 

(b) If 0 or * is placed into the low­
order position of the body of the 
edit word, the status portion 
appears in the output record as 
specified in the edit word. 

If there is no CR or minus symbol in 
the edit word to the right of the body, 
there is no status portion. Anythinq 
to the right of the body is then part 
Qf the expansion (see 11, below). How­
ever, neaative amounts always appear in 
the output record as true fiqures (not 
cemplements): if there is no status 
segment, they merely appear without a 
sign symbol. 

11. Expansion segment. 

Any positions to the riqht of the sta­
tus segment--or~ if there is no status 
segment, any :Fositions to the riqht of 
the body--up to the closinq apostrophe, 
make up the expansion segment of the 
edit werd. 
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Any of the 256 EBCDIC characters 
(including tlar;k) entErEd in the expan­
Eien segment appear identically in the 
correspending positicnE of the output 
record. (An ampersand in the expansion 
Eegment also appears as such in the 
output record.) Be careful not to use 
the characters CB er - (minus) in an 
intended expansion segment which is not 
preceded by a status perticn--otherwise 
the expansien portion through the posi­
tion occupied ty these eha~acters 
becomes a status portien. 

If the terminal apc~trophe fellews 
the bedy or status segment of the edit 
word, there is no expansion segment. 

Figure 56 illustrates edit words. All 
examples assume that cel. 38 (Zero Sup-
pr e s E) i E t 1 a n k (a sit m u s t 1: e w hen eve ran 
edit word is assigned). !te sym1:01 t has 
1:een used extensively to represent a 1:lank 
space in the output record, to avoid any 
possible cenfusien ccncerning the num1:er of 
1:lank pOEitiens. (Zeros have not been 
slashed where no confusicn with the letter 
o is likely, in order not to clutter up the 
presenta tion.) 

A vertical dotted line has teen inserted 
in the output representaticn (it dceE not, 
of course, appear in the outpui record) to 
clarify for the reader tbe end of the 1:ody 
and status segments. 

Examples labelled A-J are sample edit 
words fer seme of the most freguently 
desired cut put formats. The numbered 
examples that fellow this first group 
represent an attempt to illustrate every 
editing Eituaticn which might raise a ques­
tion in the programmer's mind. Points to 
be especially noted in each example are 
itemized 1:elow; but the user is assumed to 
have read the foregoing section cn edit 
words. 

Peints tc Note in Figure 56 

(Reference letters and numbers refer to 
"Example No. I' in th e figure. The let tered 
items are explained in scmewhat greater 
detail than the numbered enes. For the 
latter, enly the ncn-+outine peints are 
emphasized. All cemmentE assume prior 
reading cf the entire sectien Ed~!_]gX~.) 

A. Normal method of editing a ten-digit 
dcllars-and-cents field. Decimal ppint 
between dollars and cents; commas off­
set each three pesitions in dellar 
area. A space follows the body (in the 
status portion, either a space or 
ampersand appears in the output as a 
space). The status portion (& CB) 
appears in the output as specified 
(except that ~ replaces &) when the 
data is negative; otherwise the posi­
tions are all blank. The expansion, 
here consisting of an asterisk, always 
appears in the output record as 
specified. 

Since zero elimination is not ter­
minated until the unit-dollars position 
(0 in edit word just left of decimal 
pcint), leading zeros and constants 
(e.g., commas) are replaced by blanks 
until a significant digit is encoun­
tered, or through the zero position in 
the edit word. (The edit-word 0 itself 
is replaced by any significant diqit in 
the corresponding data-field position.) 
The decimal point, and data to its 
right, therefore always appears in the 
output record. Notice that, since zero 
elimination preceeds through the posi­
tion of the 0 in the edit word, that 0, 
too, is replaced by blank. 

B. Illustrates punctuatinq an eight-digit 
quantity field with cemmas. Leading 
zeros and constants (e.q., commas) are 
replaced by blanks through the edit-word 
o position (the next-to-last position 
in the tody). Therefore, if tpe entire 
data field is zero, a zero appears in 
the output record only in the low-order 
position. 

The status portion, consisting here 
enly of a minus sign, appears in the 
output record if the data is negative; 
otherwise, it is replaced by blank. 
The expansion, which is any data that 
follows the status pertion, or--if 
there is no status portion--follows the 
body, always appears in the output 
record as it is specified in the edit 
word (regardless of whether the status 
portion appears as specified or as 
blanks) • 
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D. o 

E. 

F. 

o 

Again, norIDal ~unctuating of a ten­
digit ameunt field. By placinq the 0 
in the tody in the ten-dcllar ~ositien, 
leading zeros and constants are 
retained startinq with the unit-dcllars 
I=ositicn. 

By placing a dollar sign to the 
immediate left of the leftmost zerc in 
the edit-word tody, it teccmes a float­
ing dcllar sign: it always ap~ears in 
the cutput to the immediate left ef the 
first digit or retained constant--i.e., 
ahead of the leftmost significant 
digit, the leftmest retained leading 
zero, or the leftmost retained con­
stant. Note that an extra pesition 
must te allowed for the floating dellar 
sign at the extreme left of the edit 
word--not at the locaticn where it is 
~laced: where it is placed, it is 
replaced by a data digit or a blank (or 
remains, if the first output-fieI~ 
digit happens to fall to its immediate 
right). 

The status portion (minus sign) 
appears thus if the data is negative; 
ctherwise, it is replaced by tlank. 
The expansicn (asterisk) always a~~ears 
identically in the outI=ut record. 

Similar to C, except zere eliminatien 
is sI=ecified up to (but not including) 
the decimal point, CR is used as the 
symbcl for a neqative value, and the 
expansion segment consists of twc 
asterisks. 

In the example, tle dellar symbcl 
has "floated" to the left, to precede 
the first significant digit--which 
cccurred before the zero-sup~ressien 
termination ~oint. If the data were 
all zero, the output ~culd appear as 
$.OO~~**. Note, again, the extra posi­
tion at the left of the edit wcrd to 
compensate for the dellar siqn. Netice 
also that the zero-suppression­
termination zero in the edit werd is 
replaced in the output by the actual 
data digit (8) in that position. 

Similar to 0, tut there is no status or 
expansion segment. Also, because the 
dollar sign is placed in the extreme 
left positicn of the edit word, and is 
not followed immediately by a 
sUFpression-terminating zero, it is a 
fixed dellar siqn. It then al~ays 
appears in the output in that position. 

This illustrates that a space can be 
left in the output reccrd tet~een a 
fixed dollar sign and the first digit, 
even when the entire field centains 
significant digits. An amFersand in 

the body is not replaced by a data 
digit, and becomes a tlank in the out­
put record (except when the ampersand 
is in an asterisk-protection area) • 

The status pcrtion censists of ~-. 
The minus appears in the output because 
the data is negative. In the status 
se~ment, eithei ampersand or blank may 
be used to represent a tlank space in 
the output record (in example A, an 
ampersand was used). T~e program 
determines the end of the tody of the 
edit word by counting, from the left, 
the number of positions provided 
(blanks plus a possible 0 or *) for 
data digits. Further blanks then 
belcnq te the status segment, cr to 
expansion if there is no status segment 
(no CR or - to the riqht of the body). 
Thus, the blank here precedinq the 
minus sign is part of the status 
segmen t. • 

The expansien segment consists of 
~GRCSS, because it always begins imme­
diately after the minus sign or CR of 
the status segment--or after the bouy 
segment, if there is no status portion. 
The contents of the expansion segment 
always appear identically in the output 
record, irrespective ef the sign of the 
data (i.e., regardless of whether the 
status appears in the output as speci­
fied or as blanks) • 

G. Zero elimination is not suppressed at 
all; data in the output record there­
fore begins with the first significant 
digit. If the whole data field were 
zero, the entire edit word--including 
the sign, even for neqative zero--would 
be replaced by blanks in the output 
record (see I, below). 

H. Zero elimination is not suppressed at 
all (it always proceeds throuqh the 
pesition of the suppression-terminating 
zero or asterisk in the edit word) • 
However, because a suppression-termi­
nating zero is entered, the status por­
tion will appear in the output as spe­
cified (~CR) when t~ data field con­
tains minus zerc. This is the essen­
tial difference between H and I 
(below) • 

I. The status portion (CR) appears as 
blank in the output record when the 
data field consists of minus zero, 
because no suppressicn-terminatinq zero 
(or asterisk) appears in the body of 
~e edit word (ccmpare with H, above). 

The expansion segment (*) always 
appears in the output record as given 
in the edit ~ord. 
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Edit Word 
Example 

Source Data Appears in Output Record as: 
'1 No. 

t 

0. • ec R 
, 

A 0000000005 - ~~~~~~~~~~.05'6CRI. 
" .. * o , 

'0 -4 ON H AN D " 

B 00000000 ~~~~~~~~~OI~:·ON~HAND , 
$ ~ -* \ C 00000C0005 + ~~~~~~~~~$0.051~, .. ... · , 

S ~ . CR **' D 0034567890 - ~~~$345,678.90lCRI •• .. .. 
'$ $ . t E 0000000000 $~~~~~~~~~~.OO .. 
, $ & 

, 
I) GR 0 55' F 1234567890 - $~12,345,678.901~-'~GROSS .. . -, - , 

[, G 00000000123 - ~~~~~~~~~~1.231 -.. .. · , • CR *' H 00000000000 - ~~~~~~~~~~~~~~I~CRI. .. '" · , . 
. c. ~*' I 0000000000 - ~~~~~~~~~~~~~I~~:. .. .. . 

I .. , 
J 0000135792 ·····1,357.921~ .. .. . -
1 0000135678 0000135678 

No Edit Word 2 0000135678 + 000013567H 
~ 

3 0000135678 ... 000013567Q , , 
4 0000000000 ~~~~~~~~~~ , , 
5 0000135678 + ~~~~135678 , , 
6 0000135678 - ~~~~135678 , 

~' 7 0000135678 - ~~6~135678 

, If , 8 0000135678 + ~OOO135678 , CR *N ET' 9 0000135678 + ~~~~1356781~~~l·NET , 
CR *N ET' 10 0000135678 - ~~~~1356781~CR~.NET , & - *N ET I 11 0000135678 - ~~~~13567816-'~·NET 

, 
*N ET 2.e R& 

, 
12 0000135678 ~~~~1356781~~~~6~~1&· *' , 

*N ET Ire R & *' 13 0000135678 - ~~~~135678:.NET6CR~&. 
, 

* PR OF IT' 14 0000135678 ~~~~1356781·~PROFIT 

'j " - N ET I 15 
~ 0000135678 + $~~~~1356781~~:~NET 

, $ &- N ET' 16 0000135678 - $~~~~1356781~-:6NET 

, ~$ ; - N E T ' 17 0000135678 ~$0001356781f51~:NET 
o 

, 
,$ 11& &C lit *' 18 0000135678 - ~~~~$1356781~1. , 
1$ I~ &c R*' 19 1234567809 - $1234567809.1 ~CR i. , 0 TO TA L' 20 0000000000 - ~~~~f5~~f5~~i~f5if5TOTAL Ie-, 

,~ t- TO TA L I 21 0000000000 - ~~~~~~~~~~If5-I~TOTAL 

'1 & c R*' 22 0000000000 - $f5~~~~~~~~~I~~~I. 

, j !. & c R.' 23 0000000000 - $~~~~~~~~~~:~CRI. 

'$ I. CR GR os 5' 24 0000000000 + $~~f5~~~~~0016~f5I~GROSS , 1$ I. eR GR 05 5 ' 25 0000000000. - ~~f5~f5~f5f5$0016CRI6GROSS , 
I~ I. - , 26 0000000000 - ~~~~6~~~~~$: -, 
* i.e R' 27 0000000000 - ••••• .. ····:~CR , 

* &C R' 28 0000000000 - •••• • •• ·OO:~CR , 
* 

, 29 0000135678 - ·000135678 

, * , 30 1234567890 + 1234567890 , 
*' 31 0000135678 - ····135678 , 

& CR I.tI! N ET I 32 0000135678 
• __ 0- ~~~6~1,356.78i~CRI.f5NET .. .. . , 

-& CR NE T' 33 0000135678. ~~~~~1,356.781~~61.-NET .. - .. . *-, $ £~ .. . NE T' 34 0000135678 + $f?!>0,001,356.7816NET , .. i i NE T 
, 

35 0000000005 ~~~~~~~~~$0.05:~NET .. · , 
!t ~ . , 

36 0000000005 ~~~~~~~~l~$ .05 .. .. , 
$ ~: . - , 

37 1234567890 - $12,345,678.901-.. .. , s ; . CR' 38 0001356789 - ~~~~$13,567.89:CR .. .. , * . *c R* *, 39 0000135678 + ·····1,356.781~~~1 •• .. , 
~ . &C R *' 40 00000000 - ~~~~~~~.OOI~CRI· , 

Figure 56. Samples of Edit Words, Part 1 of 2 
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o Edit Word 
Example Source Data Appears in Output Record as: 

No. 

, I 41 0000000000 - ********** .00 1-.. . * . -
I 

• f-- $'~ - S ALE 5 
, 42 0000001234 ~~~~~~$,012.34:~ISALES . , $ g. dJ • CRil- I 43 1234567890 - $~12,345,678.90ICR* 

I - 0 LD 8 AL , NC E' 44 1234567890 - 1,234,567,8901 -IOLDbBALNCE 
, ,0 -ID l D Is A L N C IE ' 45 0000000000 + ~~~~~~~t~~~tOlt:OLD~~ALNCE . 
I DO L l AR S CE NT 5 I 46 000C135678 ~~~~~1,356DOLLARS78:CENTS , , , 

DOL L A R S C E N T 5 I 47 000000 + t~~~t~~bt~~~bbICENTS 

I ~ DO l l A R 5 C EN T S CR' 48 000000 b~~~ODOLLARSOO:btt~~~~~ 
I ~ LBS g. o Z T A R E - I 49 000002 + ~~~OLBS.~02:~~~t~~~~~ 

I l~ L B 5 . OZ TA RE' 50 000002 - t~~~LBS.02:0Z.TARE~-

I tb - - I 51 095140036 ~95-14-0036 

I i~ ~ R S ~ I NS. 0' 
, 

C L DC K' 52 0042 ~OHRS.42:MINS.~O'CLOCK 
, d; , 53 000000 t~o~~.OO . 
I ~ 

, 54 000000 ~~~~~~~o 
1 

I $ ~ 
, 

55 00123456 ~~~1$,234,56 
-"- · I ~ .,.. . I 56 0000000000 ~~b~~~~~~O*OO 

I d; , , m , 57 001234 ~,012,034 

I it' '* 
I 58 0000001234 ******* ,012*34 

I g, 
* ~ 

I 59 013579 ***130,579 
I - - g,L. AT E R' 60 093069 ~9-30-69:&LATER 
I ic &t ~ L AT E R , 61 093069 ~9t30~69'&LATER , 

/ / I 62 100169 10/01/69 
I I 63 000000015 - ~~~~~~b~DD15:-. · -

o I 10 I 64 000000005 DD~~D~D~0.051~ , l · -

Figure 56. Samples of Edit Words, Part 2 of 2 
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Ll. Illu stra tes asterisk protection. 
Asterisks reFlace all ~ositicns in the 
cody (including those with ccnstants 
--like commas, for instance) to the 
left of the first significant digit, 
through the Fositicn that ccntains the 
left-mcst asterisk in the edit-word 
body. (The aster isk in th e edit werd 
itself is replaced by any significant 
digit that may ce in the ccrrespcnding 
position of the data field.) 

If the asterisk were in the right­
most positicn of the edit-word pody, 
asterisks would appear in the output 
record fer the entire tcdy of the edit 
word when the data is all zero (if it 
were minus zero, the min~s sign would 
aPFear). 

1, 2, and 3. No edit werd. 1he data 
appears in the cutput record as ccn­
tained in the data field. Note that 
the lcw-order positicn is zoned in the 
outFut record if zonEd in the data 
field. 

4, 5, and 6. A blank edit word is 
assigned. All leading zercs are 
blanked and a zone in the lew-order 
position is eliminated in the outFut 
reccrd. Negative values are not 
identified. 

7. The effect is the same as in 4, 5, and 
6. If the edit word ccntained a sta­
tus Fcrtion, the 0 in the body would 
cause the status porticn to aFpeaL in 
the output recQrd alsc for a value of 
minus zero. In ex~mples 4, 5, and 6, 
a status segment would appear as tlank 
for a minus-zero value. 

8. Although the sUFpression-limiting 0 is 
at the extremE left, suppressicn cf 
the first leading zerc cannot be 
avoided. 

9 and 10. The status pcrticn appears in 
the cutput for negative values; it is 
blank for positive values. Because 
the first ten blank Fcsiticns acccm­
modate the .data field, the eleventh 
position~-also blank--is part of the 
status segment. Any positions to the 
right of the status-segment end (CR or 
minus symbcl) represent expansion, 
which always ap~ears identically in 
the cutput record--even if the status 
segment is tlanked. 

1'. An ampersand in the status segment 
alse aFpears as blank in the cutput. 
A minus sign, instead of CR, is illus­
trated. The tlank fcllowing the CR or 
minus is part of expansion. 

12 and 13. The *NET8 to the left of CR or 
minus (and to the right of the body) 
is part of the status segment. There­
fore, it appears in the output record 
as tlank when the status does not 
apply (value not negative). However, 
the &* to the right of CR or minus 
represent the expansion segment, and 
therefore always appear in the output. 

14. There is no minus or CR to the right 
cf the body. Therefcre *~PROFIT is 
expansion, and appears in the output 
regardless of the sign of the data 
field. 

15 and 16. Similar to 11, but a fixed dol­
lar sign is shown. Note that an extra 
position was added to the body to 
acccmmodate the dollar sign. 

17. When the dollar siqn appears to the 
immediate left of the suppression­
limiting 0, it becomes a floating dol­
lar sign--even when it occupies the 
leftmost position in the edit word 
(see No. 34 for con trast) • 

18 and 19. Floatinq dollar sign is illus­
trated for different numbers of lead­
ing zeros. Note extra position in 
edit word to compensate for the dollar 
sign. 

20 and 21. When the contents of the data 
field are minus zero, the status por­
tion is blanked unless a 0 (or 
asterisk) appears in the body of the 
edit word. Regardless, however: the 
expansion segment is reproduced in the 
output record. 

22 and 23. This illustrates the same as 
items 20 and 21, but points out that-­
even with a dcllar sign--the status 
Fortion is clanked when the value is 
minus zero, unless 0 (or *) appears in 
the body of the edit word. 

24. An example of some zercs appearinq in 
the output record when the entire 
field is zero~ Zero-elimination 
extends through the 0 in the edit 
word, leaving two data positions whose 
zeros appear in the output (the third 
blank after the edit-word 0 celongs to 
the status segment, tecause all ten 
data positions have been allowed for 
before that position). 

25. As 24, but with floating dollar sign 
replacing the last suppressed zero. 

26. Presence of a 0 (or *) in the bod y 
causes the status segment to appear in 
the output even for a minus zero value 
(see alsc 21 and 23). Because th~ 
dollar sign is adjacent to the 0 1n 
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the low-order position, it is a float­
ing $ and appears in the output record 
in the low-order positicn of an all­
zerc data field. This gives full pro­
tection with a floating dcllar sign~ 
even fer all-zero data, when all lead­
inq zercs are to be eliminated. 

Incidentally illustratEd is a sta­
tus segment consisting only of a minus 
sign, and no space. 

27. Asterisk protection with complete eli­
minaticn of all leading zercs. lhe 
status segment appears in the output 
for a minus zerc field when tbere is 
an ast~risk (cr zerc) in the cody of 
the edit word. 

28. AstErisk protEcticn tc a certain posi­
tien; thereafter, any furthEr lEading 
zercs appear in the output. 

29 and 30. Asterisk protEction and zero 
eliminatien fer a single position. 
NotE that the asterisk is replaced by 
a significant digit in that position. 

Eecause there is no status segment, 
a negative value is net identified. 

31. Asterisk protection and ZEro suppres­
sion for entire field. Significant 
digits take precedence, and replace 
the asterisk. 

32 and 33. A methcd for punctuating a ten­
digit dollars-and-cents field. Punc­
tuation and zercs to the left of the 
first significant digit are blankEd. 
The decimal peint is also lost when 
there are less than three significant 
digits (see item 63). The status seg­
ment is blanked for an all-zero field. 
The expansicn perticn always appears. 

lhe minUs sign te the left ef NET 
in Ne. 33 was inserted to pcint out 
that it is part of expansien--not 
status--because a sign symcol (eB) 
already appeared to its left. 

34. The ampersand--which a~pears in tbe 
output as a space--rrakes it pessicle 
to keep the dcllar sign fixed, while 
limiting zero suppressicn tc the mini­
mum cf one pcsiticn (ccntrast with 
item ~7). All Functuation is 
retained--reqardless cf lEading 
zercs --because the 0 in the edit word 
is placed te the left of the first 
com rna. 

35-38. ~tandard methods fer placing the 
floating dcllar sign to rEtain at 
least the decimal point, regardless of 
numcEr of leading zercs. 

Note that the extra position to 
compensate for the floating dcllar 
sign is at the extreme left of the 
edit word--not where the dollar sign 
is recorded; i.e., the location of the 
ccmma is not changed. 

39. Asterisk protection and zero elimina­
tien tc the dEcimal point, retaining 
the decimal point regardless of number 
of leading zeros. Note that asterisks 
replace also the punctuation (or any 
constants) where leading zeros are 
suppressed. (See also No. 41.) 

The second asterisk is part of the 
status segment, and appears in the 
output only for a negative value. The 
third and fourth asterisks form the 
expansion, and always appear in the 
output. 

40. A standard programming technique for 
retaining the decimal point while eli­
minating all leading zeros to the 
left. 

Similar to A, cut shows status seq­
ment for minus-zero value. 

41. Similar to 39, but the status portion 
ccnsists only of a minus sign and 
there is no expansion segment. The 
effect on a minus-zero field is shown. 

42. Shows that the constant (in this case, 
a comma) follows the dollar sign in 
the output record, if the floating 
dcllar sign and the suppression­
limiting zero immediately precede a 
constant and there is a relevant num­
cer of leading zeros. 

In the case of a comma, this has an 
awkward-looking effect: in case of a 
decimal point, it is a normal approach 
(see item 36) • 

43. How to maintain a space between a 
fixed dollar sign and the first data 
digit, when all digits in the field 
are significant (no leading zeros): 
an & in the body appears as a space in 
the output record. 

44. Normally punctuated quantity field. 
However, all leading zeros (including 
units position) will be suppressed 
(compare to item 45). 

45. Normal method for showing a single 
zero in the output record when the 
data-field contains cnly zeros. 

46-50. Other constants within the body of 
the edit word behave like punctuation 
(which is the same as constants) : 
constants to the right of the first 
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significant digit or the suppression­
limiting zero appear in the output. 

Note that a constant to the right 
of the last data-digit position is 
part either of the status or expansion 
segment. If CR or minus symbol fol­
lows, it is part of the status, and 
appears in the output only for nega­
tive values (note items 48-50); if no 
sign symbol follows, it belongs to 
expansion, and always appears in the 
output record (see item 47). 

Items 48-50 also show the effect on 
constants of different placement of a 
suppression-limitinq O. In item 49, 
an ampersand inserted after the first 
constant provides a space following 
that constant in the output record. 

51. A hyphen (a minus sym 1::el) is used 
within the body of the edit word. A 
social security num1::er is shown. 

If the initial zero must appear in 
the output, the data must be broken up 
inte three separate fields, no edit 
words can be used, and the hyphens 
must also be specified as separate 
output constants. (See Rf£gf~~~i~g 
TiE§· ) 

52. Again, an edit word containing con­
stants in the body, fcllowed by expan­
sion. Included is an illustration of 
an apostrophe within an edit word 
(i.e., within an alphameric literal). 

53 and 54. Illustrate effect, on decimal 
point (or any other constant) and fol­
lowing zeros, of different placements 
of the suppression-limiting zero--when 
the field contents are zero. 

55. Included to emphasize that a dollar 
sign that is separated frcm the 
suppression-limiting zero--even if 
only by a comma--is not a floating 
dollar sign, but a ccnstant. 

It is not possible (in this RPG) to 
place a floating dollar sign so that 
it replaces a constant (e.g., a comma) 
in the output record when the first 
significant digit follows the constant 
(for instance, when it follows a 

comma) • 

56-59. A zero or asterisk after the left­
most zero or asterisk is a constant-­
not a suppression-limiting or 
asterisk-protection symbol. 

Items 58 and 59 again also show 
that asterisk protection supplants not 
enly blanks but also other constants 
to the left, includinq an ampersand. 

60-62. Three examples of editing a date 
field. Note that one leading zero is 
suppressed even'if 0 were placed in 
the leftmost position of the edit 
word: therefore, since month numbers 
have at most one leadinq zero, there 
was no point in specifying a suppres­
sion limiting zero. 

Item 61 shows the use of ampersand 
in the edit word to retain a blank 
space in the output record. The 
characters &LATER, hewever, form an 
expansion section. An ampersand in 
the expansion appears as such in the 
output. 

63. Shows what happens to the decimal 
point when there are less than three 
significant digits in a longer field, 
and no suppression-limiting zero is 
specified. 

64. Shows one method of preventing loss of 
the decimal point when there are less 
than three significant digits in a 
lenger field. 

Moving the suppression-limiting 
zero one position further riqht still 
preserves the decimal point, but eli­
minates the zero to its left in the 
output • 
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One application example (Figure 5) appears 
early in the manual, to serve as an intro­
duction to the RPG approach. The numerous 
other fraqmentary proqram examples up to 
this point were developed to illustrate 
various individual functicns that can be 
performed with the Report Program Generator 
(RPG) • 

The following three program examples 
illustrate the complete program specifica­
tions for-: 

2. 

A sales commission calculation and 
report; 

An order-entry pre-billing application: 
inventcry centrol and erder-item price 
extension, involving also matching of 
files; and 

3. A simple invoicing operation with sum­
mary punching of accounts receivable 
cards. The detail cards processed in 
example 2 are utilized; but side-by­
side printing cf ship-tc and sold-to 
cards is also demonstrated, as well as 
table look-up. 

The first sample program can be compiled 
and executed on a system eguipped with 4K 
bytes of core storage in t~e CPU, anyone 
of the Medel 20 card-reading devices, and a 
printer. A card deck comprising the speci­
fications ana data for this example is sup­
plied by IBM's Proqram Information Depart­
ment together with the BPG compiler. In 
that deck, the IBM 2501 is assigned as the 
card reader. However, the application was 
deliberately designed not to be dependent 
on a particular read device: the user need 
only change the Device code in the first 
File Description Specifications card to 

t 
I~ Inyo;~ Customer I Net Sales 

No. ~ti No. ~ DlsccMito hwoice !lion 
~t 

" 

correspond to his particular Model 20 card 
reader--the program will run with any Model 
20 reader. 

The second, more complex, application 
example requires 8K bytes of core storage, 
and has been designed to take advantage of 
all the features of the IBM 2560 MFCM: 
reading cards from both hoppers, punching 
into cards that have also been read 
(combined file), interpreting (card 
document-printing), and stacker selection. 

The third ~xample can also be run within 
4~ bytes of core storaqe. It has been 
written for the MFCM, to take advantage of 
interpreting (if installed); but otherwise 
it can be run on other Model 20 I/O units, 
if the File Description specifications are 
amended to correspond. 

: Noi~: The interpreting feature is avail­
:able cnly on the 2560 MFCM, Model A1. 

SALES COMMISSION CALCULATION AND REPORT 

A commission report is to be prepared using 
invoice summary cards (Figure 57) f0r the 
source data. The cards are in sequence by 
salesman number. The invcice summary cards 
are coded with a 5 in column 1; other cards 
that are maintained as part of the invoice 
file--and are not to be processed--do not 
contain a 5 in col. 1. 

The commission amount is calculated on 
the net invoice amount. The percentage of 
commission depends upon the net invoice 
amount: 

For net invoice amounts up to (and 
including) $10,000--10% commission 

For net invoice amounts above $ 10,000--
12% commission 

"""I 
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Figure 58. Sales Commis~icn Calculaticn, File Description Specifications 

The commission is calculated on each 
invoice ~ummary card, and the pertinent 
input ana calculatEd data i~ detail 
printed. A total commissicn amount fer 
each ~alE~man ana a final ~um cf ccmmi~sion 
amounts arE accumulated and printEd. 

Only two specifications linES arE nEces­
~ary for thi~ aPFlication. In the fir~t 
line, thE input file name INPUT is as~igned 
to the car6 deck that contains the invoice 
summary cards, and that file i~ associated 

with the IBM 250' Card Reader by the Device 
code READ01. In thE secona line, the out­
put file namea PRIN~ is associated with the 
printer (IBM 2203 or 1403). 

~~~iiifEti£n§-1iB~_~ provides for identi­
fication of the invcice summary cards: 
character 5 in col. 1. Resulting Indicator 
11 is assigned to this card type. 

The Sequence entry (cols. 15-16) is 
alphatetic, because thE presence of the two 
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card types is optienal and, when both are 
present, either may be first or they may be 
intermixed. 

Lines 02-05 describe the fields to be read 
fro~-the-inveice summary cards. Note that 
fields net used in this jet are not 
described: it weuld waste cere sterage 
space to do so, and serves ne purpese. 

Although inveice number (IVOICE) and 
Salesman number (SALESM) are numeric, they 
need not be defined as numeric. On the 
ether hand, custemer numter: (CUST) must be 
defined as numeric because Zero Suppress is 
used for that field in the output-Fermat 
Specifications. (Since COST is not used in 
an arithrretic or numeric ccm~are o~eration, 
any number of decimal Fositiens within 
field size--i.e., C-7--can be specified in 
col. 52.) 

Invoice amount (IVCAM'I) must have 2 spe­
cified in recimal Positiens, because it is 
to be used in arithmetic c~eratiens where 
proper decimal alignment matters and where 
all fields must be numeric. 

In_l1n~_05, salesman number is set u~ as an 
alphameric centrel field ef level 1. Cnly 
cards for which indicator 11 is en are con­
sioered in the centrol-field ccmparisen 
(see .alse cemment for line 01 ef page 04). 

lin~_Q& represents ether cards in the same 
input deck. These cards are part ef the 
same deck as the inveice summary cards, but 
are te be ~assed threugh the I/O device 
without any processing. 

Bec ause Sequenc e (c ols. 15- 16) in line 
01 contains an alphabetic entry, the pro­
gram always first attempts to match each 
card against the Record Identification 
Codes in line 01 (see ]£l~~~_of_lh§_Card= 
l.YE~_~~g~g.!!s:§_£h~.Q.t). Only if it is not an 
invoice summary card (i. e., not 5 in col. 
1) is the card matched to the Record Iden­
tificatien Codes in line 06. Since cols. 
21-41 are blank in line 06, all cards 
without character 5 in col. 1 satisfy the 
criteria for line 06. This is a good tech­
nique fer providing for "ether card types." 
There must be an entry in cols. 15-16 for 
every card type; if there is no entry in 
cols. 15-16 for a card type that can eccur 
in the data deck, the system would stop 
because ef an unidentified card type. 

A card-type Resultinq Indicator (cols. 
19-20) is net needed in line 06 in this 
particular example. All calculation and 
output oFerations that are pertinent only 
to the invcice summary cards are condi­
tioned by indicator 1'. 

The 2 in col. 42 (Stacker Select) is 
ignored when the IBM 2501 Card Reader 
serves as the input device (the form in 
which this prcgram is written, and supplied 
by IBM). If a different card reader is 
employed (after changing the first card in 
the File Descriptien Specifications to con­
form), the invoice summary cards will enter 
the normal stacker, of the device and the 
other cards in the deck will be selected to 
stacker :2. 
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~E§~i!icE!iQB~_liB~l causes the net 
invoice ameunt to ce cemparEd with the 
numeric literal 10COO. Resulting Indicator 
22 is turned on if the invcice amount 
exceeds $10,000; otherwise indicator 22 
remains (or is turned) off. Note that 
decimal alignment is performed ty the pro­
qram itself in numeric ccmpare operatiens. 

Line 02 provides for multiplying the net 
invoIce amcunt by 12 percent, if indicator 
22 is on (invoice amount greater than 
$10,000); whereas liB§_~l causes mul­
tiplication of the inveioe amount ty 10 
percent, if indicator 22 is off (invoice 
amount less than, or equal to, $lC,OOO). 
~hus, for any ene invoice summary card, the 
specifications in either line 02 or line 
03--but net both--are executed. (Decimal 
alignment is autcmatic in arithmetic 
eperations.) 

The result Field (CCl1M) Vias net an input 
field, ard must therefore te defined in the 
calculation specifications. This is dene 
in line C2 (it could equally well have teen 
in line 03). Half Adjust is specified in 
lines 02 and 03. Since each factor (IVCAMT 
and .12 er .10) contains 2 decimal places 
(yielding 4 decimal places in the result), 
and cnly 2 are specified fcr the result, 
the 2 rightmost decimal positions are 
dropped after half-adjustmEnt. 

A Field Length of 8 pesitions is speci­
fied for the result field: an 8-position 
field is multiplied ty a 2-position field, 
Vlhich results in a maximum of 10 pesitions; 
two decimal positions are dropped, leaving 
a maximurr ~f 8 positions. 

Line 04 causes the commissien to te added 
into-a-field named SUM, which is estab­
lished (at program-generatien time) ty the 
specifications in cels. 43-52 in this line. 
The individual ccmmission ameunts calcu­
lated on each invoice summqry card are 
accumulated in SUM for a cemmission tctal 
ty salesman. 

The Blank-After instruction in the 
output-Fermat Specificaticns clears the SUM 
field to zero at the end of each salesman's 
group of cards, so that it is ready fer 
accumUlation of ecmmissicns for the next 
salesman. 

This line also illustrates using the 
same field as addend and result field (as 
does line 05): A+B = B'. ('The field names 
in Factor 1 and Factcr 2 ceuld egually well 
be reversed.) 

No!§ : 
1. All of the a bove operations are per­

formed at detail-calculation time 
(cels. 7-8 are clank), which is the 
normal method fer handling this type of 
application. 

2. All of the atove calculations are con­
ditioned by indicator 11. Therefore, 
they are performed only when an invoice 
summary card is being processed. 

1~n~]2 causes the total commission amount 
for each salesman to be added to the field 
FINTC'I, to provide a grand-total of commis­
sions at the end of the report. FINTOT is 
one position larger than SUM, to assure 
capacity for the larger total. 

The operation is performed at total­
calculation time, provided indicator L1 is 
on; i.e., at the end of every salesman­
number control group--after the commission 
calculated en the last card of the group 
was added to SUM, but before the SPM field 
is cleared at total-output time. 

Note that all detail-time calculation 
specificatiens precede those for total 
time. 

Page 04 

#£~~iii~2ti~B_lines_]j-08 provide for 
printing columnar headings at the top of 
each page. 

Lines 01 and 02 (in an OR relationship) 
specify-output-to the printer, because the 
file name PRINT was associated with the 
printer in the File Description Specifica­
tions. tine 01 calls for the printinq to 
take place at overflow-output time; line 
02--in conjunction with the H in col. 15 
(which could eqnally well be a D) o£ line 
01--provides for the same printing at 
detail-output time for the first card of 
each salesman-number centrol group (Control 
Levell1). 

The Ntl in line 01 prevents duplication 
of the operation when a control break 
occurs in the same program cycle in which 
overflow (carriage-t~pe channel 12) is sig­
nalled. (In this particular application, 
NOF could have been specified in line 02 in 
place of NL1 in line 01. But this is true 
only because all data here involves con­
stants, not information from the first card 
of a contrel group.) 
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Because ne forms-control specifications 
(cols. 17-22) are entered in line 02, the 
instructions in line 01 aF~ly to both 
lines: the form is adVanCEd te the next 
channel-1 punch before printing at 
overflow-output time or at detail time for 
the first card of a centrcl greup. After 
printing of the heading line, the form is 
advanced 3 spaces, to leave two blank lines 
before the detail data. 

Because OF is specified in output Indi­
cators of a File-Identification line, ne 
automatic overflow ferms acvance takes 
place--it must be specified (as it is in 
line 01). 

]Qi§: Tetal-time eutput always FrEcedes 
overflow-time eutput in the same prcgram 
cycle; therefore, totals are nermally 
printed cn the eld page before ferms 
advance tc a new page during overflcw time. 
However, in the particular application 
described here it may apFear as though the 
total were Frinted on the next page: 

If the last invoice summary card of a 
contrel-level grcup triggers the overflow 
ope rat ion (i • e ., is p r in tEd at 0 r be 1 c Vi the 
channel-12 punch), but other cards (ctter 
than invcice summary cards) follcw befcre 
the first invoice su~mary card of the next 
salesman number, then forms advance to the 
next pagE takes place after the last 
invoice summary card of the grcuF and-­
apart frcm cqnstant headings at the top-­
the next line printed on the ,new page con­
tains the contrcl-qroup total. (SEe Warn~ 
ing§1 __ 1L under ~~~£~!-1~gi£~ig~§--OX~:~1=­
lil§=lg~~ti!i~E!i~~_~E§£iii£E~iQn§·) 

Lines 03-08 define the ccnstants that are 
to-be- printed en thE. first line cf each 
page as columnar headinqs. 

1~g§§_Q2=12 specify the detail printin~ 
from invoice summary cards. 

Line 09 specifies that thE output is tc 
take-plac~ at detail time (D in col. 1:), 
but only for invoice summary cards (indica­
tor '1). The form is advanced two BFaces 
afte reach d eta il line (2 in col. 18). 'I'he 
file name (PRINT) need not be repeated" 
sincE it is the same as that for the last 
preceding File-Identificaticn line. 

Li~~~_JQL_an~l=l~ describe tre data 
fields tc te printed. 

The output for the fields CCMM and 
IVCAMT is formattEd by edit Viords--leading 
zeros to the decimal Foint are suppressed, 
and apprcpriate commas are inserted tetween 
each three pcsiticns where significant 
digits appear (the fields ~ere defined as 
numeric, and therefore can be edited). The 

assignment of an edit word eliminates the 
plus (C) zone in the low-order position of 
COMM from the output; if IVCAMT was zoned 
in the input card, that zone is also eli­
minated from output by virtue of the edit 
word. 

Any leadinq zeros, and a possible low­
order-position zone, are eliminated from 
the eutput for CUS'I by Zero Suppress (Z in 
col. 38). The field must have been--and 
was--defined as numeric. 

Field selection is performed in lines 11 
and 12: one of the two constants (10 % or 
12 %) is printed, based on the result of 
the COMP operation in the calculation 
specifications (indicator 22 off or on). 

The L1 in output Indicators of line 16 
conditions the contents of the field SALESM 
to be printed only when indicator L1 is on 
at detail-output time--i.e., on the first 
card of a control group (qroup-indication). 

Lines 17-19 provide for the printinq of the 
commissicn-total (SUM) at the end of each 
control group (L1 in output Indicators of 
File-Identification line), at total-output 
time (T in col. 15). The form is spaced 2 
lines before printinq, which--in conjunc­
tion with the 2 spaces after each detail 
line--creates 3 blank lines before the 
total line. The word TOTAL is printed to 
the left of the amount. 

The Blank-After (E in col. 39) instruc­
tion resets the field SUM to zero as soon 
as the contents have been transferred to 
the output core-storaqe area. The field is 
then ready for acculumaticn of the total 
for the next control qroup. 

The file name (PRINT) need not be 
repeated in the File-Identification line. 

Page 05 

Lines 01-03 contain the specifications for 
printing-the grand total commission amount 
for the report. (The file name need not be 
repeated.) Output is at total time (T in 
col. 15), after processinq of the last data 
card (LR indicator on) --it must' be at 
total-output time, because the operation 
terminates after total-output time when LR 
is on. 

The words FINAL TOTAL are printed to the 
left of the amount. 

The form is advanced 3 lines before 
printing (3 in col. 17) and to the next 
page after the final total (01 in cols. 
21-22) . 
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Note: The channel-12 punch must be high 
enough to allow for 8 additional lines on 
the same page. Assuming worst cases: 

(a) :Cetail line printed just al:ove 
carriage-tape 12-punch line, fel­
lowed by detail line one line relow 
12-purich (double space after each 
deta il line) = 1 line below 12-
punch. eVer flow indicator turns 
en. 

(b) 

(c) 

L: 
:couble space after that detail line 
= 3 lines l:elow 12-punch. 
Centrol-Level 1 total follows-­
double space before total line = 5 
lines below 12-puneh. 
End of report~-triple space before 
total line = 8 lines below 
12-punch. 

SALESMAN CUST INVOICE AMOUNT PERC COMMISSION 

0313 9450 00015 

11269 00344 

20011 10046 

34567 10095 

4,730.50 10 % 

10,665.00 12 % 

30.75 10 % 

580.35 10 % 

TOTAL 

- -

FINAL TOTAL 

473.05 

1,279.80 

3.08 

58.04 

1, 813. 97 

129,454.13 

Fiaure 62. Sales Commissicn Calculaticn, 
Printed Report 

Figure 62 shows a sample report l:ased en 
the program defined above. It pcrtrays the 
first control group and final total as 
actually produced if the sample deck 
supplied l:y the Program Infcrmation 
Department is run. 

PRE-BILLING CALCULATION WI~H INVENTORY 
~QE1]Ql---------------------;----~---~ 

This example illustrates ene of numerous 
apprcaches to an order-proeessingjinver;tory 
control jeb. The application has been 
arbitrarily slanted to a distribqtion 
business--perhaps a mail-order house--with 
custcmer erders to l:e fillEd froIT warehouse 
stock. An attempt has been made to l:e 
reascnably realistic in the application, 
includinc the ccmplexities of such a multi­
purpcse operation. 

Note: Figures 63 and 64 should re cen­
suIted in relation to the discussion that 
follows. 

]~Ei~_~ss~~21i~nE 

1. A card has been keypunched": 0 
(a) For each item line on a customer 

order--Card 9, no X in col. 11; 
(b) For each item line on a customer 

return-~Card 9, X in col. 11; 
(c) For eaCh item line on a stock 

receipt (or purchase-order cards 
are used as stock receipt cards)-­
Card 5; 

(d) For each stock adjustment--Card 6: 
No X in col. 11 to reduce on hand, 
X in col. 11 to ipcrease on hand; 

ee} For each item on a stock purchase 
order--Card 7: no X in cel. 11 
when ordered, X in col. 11 if order 
is cancelled or reduced. 

(f) For a new stock item or a change in 
price,- description, warehouse loca­
tion, etc. (Obsolete master cards 
are removed manually or, at least, 
separately from this operation.) 

B~!:~: 'Ihe sixth digit of stock No. 
could be the check digit for a self­
checking numl:er. (See Self-Checking 
Number Device for keypunches.) 

2. An Inventory Master Card file exists, 
with one card per item carried in 
stock. Changes to the file are made 
manually, or in some other data proces-
sing operation (i.e., addition and 0 
deletion of items, changes in price, ··1 

warehouse locaticn, etc.). 

3. It is desired to process customer 
order-item card~ against inventory 
records before attempting to fill the 
orders in the warehouse. At the same 
time, the inventory records will be 
updated and an up-to-date inventory 
report prepared. 

The customer-order cards are 
thereafter ready for invoicing. (The 
cards could be sorted by warehouse 
location prior to invoicing.) A copy 
of the invoice, or the cards them­
selves, serve as order-picking medium-­
i.e., either sequential or bulk pickinq 
is employed. 

If orders are processed once daily 
on this basis, the inventory records 
are always up to date. 

]~!:~: The third example utilizes these 
customer-erder cards. 

4. If the quantity cn-hand is insufficient 
to satisfy the guantity in the 
customer-order card, no partial quanti­
ty will be applied for that item. The 
item crder: 
(a) Will be marked for back order if 

not previously back-ordered, and 
/0 
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Frovided stock is cn ordEr; or 
(b) Will be marked "cancelled" if no 

stock is en crder; or 
(c) Will be marked "cancelled" if Fre­

viously back-ordered. (Say, tack 
erders are reprocessed one week 
after they became tack orders.) 

5. Where previously back-erdered item 
cards are reentered, they are to 
receive priority for available 
inventory. 

6. Some items have a lower unit selling 
price when at least the specified cri­
terien quantity is ordered by the 
custcmer. 

7. Stock adjustments arE made without 
attempt at modifying the unit cost of 
the item. 

8. (a) Eesides price extensien, gross pro­
fit is to be included in the item 
detail cards for a subsequent 
report by merchandise class and 
divisien, and by Stock No. (The 
first digit of Stock No. repre­
sents merchandising divisicn, the 
seccnd the classification within 
division. ) 

1 • 

(b) Value of inventory on hand (average 
cost tasis) is tc te ccntinually 
available. 

(c) Available quantity (on-hand plus 
cn-erder) less than an established 
minimum is to be signalled. 

Safeguards. 
(a) Certain ccntrol totals will be car­

ried, partially as audit trails. 
Centrol totals are presumed to have 
been established for the various 
kinds of transacticn cards, so that 
new on-hand and cn-crder totals can 
be proved out. 

(b) Customer-order detail cards that 
are being cancelled will be identi­
fied. If such a card is reentered, 
it is selected out, and calculation 
fer it is bypassed. 

(c) Matched old master cards--for which 
new ones are created--will te iden­
tified, and selected tc a seFarate 
stacker. If such a card is acci­
dentally reentered, the entire 
stock-number group is selected to a 
separate stacker, and calculation 
is typassed. 

(d) The entire stock-number grouF 
(exept the first card) is selected 
tc a separate stacker, processing 
is bypaEsed, and the system halts 
after the second card, whenever 
there is more than one master card 
for a group. 

(e) The entire stock-number group is 
selected, and calculations are 
typassed, when a master card with a 
negative on-hand quantity has been 
read. 

When a negative on-hand quantity 
is created as a result of calcula­
tion, the cards from the point of 
error are selected, and calcula­
tions are typassed. 

(f) Whenever the blank trailer card is 
missing or mispositioned within the 
group, all cards in the group from 
the point of the error detection 
are selected! the system halts, and 
further calculatien is bypassed for 
the group. 

(g) Unmatched transaction cards, 
including the trailing blank card, 
are select,ed, and calculations are 
bypassed. 

(h) If the on-order quantity turns 
negative, the system halts. The 
inventory report also indicates 
this condition. 

(i) For known error condi tions that 
affect the new inventory values, 
the data is omitted from the report 
(the cards have been selected to a 
separate stacker). 

2. Any merchandise receipts, stock adjust­
ments, and customer returns precede 
order-item details, so that the custom­
er orders are cerrectly applied to the 
latest on-hand status. 

stock purchase- crder cara s are 'also 
placed ahead of customer order details, 
because it was decided not to back­
order items for which ne stock is on 
erder. 

Former back-order cards precede 
other order-item cards to get first 
chance at on-hand goods. 

3. The cards are assumed to be in ascend­
ina sequence by Steck No. 

Inventory master cards are to be in 
the Frimary feed of the MFCM--preceded 
by a single card to read in today's 
date. All other cards will be placed 
in the secendary feed. 

~ previous operation has placed a 
blank card at the end of each Stock No. 
group of secondary-file cards. These 
blank cards will become the new 
(updated) inventory master cards for 
stock numbers for which there are 
transactions. (These blank cards were 
merged in on the MFCM of the Model 20, 
using the PLACE specification card of 
the Punched-Card Utility Collate 
program or an RPG program; or they 
could have been merged on a collator.) 
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stacker Selection. 
(a) The Date header card is directed to 

stacker 1; any other stacker would 
do equally well. 

(b) All old inventory master cards with 
stock numbers for ~hich there are 
transaction cards in the secondary 
file are directed te stacker 1 (the 
nermal stacker--chosen to contain 
obsoleted cards), tecause a new 
inventory Daster card will be 
punched--and placed in stacker 2. 

Each unmatched old inventory 
master is selected to stacker 2, 
because no new master is punched in 
such case. 

stacker 2 ultimately contains 
the complete up-te-date inventory 
master file (except for known 
error-condition cards)--consisting 
of new cards where transactions 
cccurred and old masters where no 
transactions applied. 

(c) Stacker 3 receives the customer 
order-item cards, ready for ware­
house picking (if cancelled and BO 
(tack-orders) are sorted out), or 
to be sorted on order and account 
numbers for invoicing. 

(d) Stacker 4 has been assigned to 
unmatched transaction cards (secon­
dary file), and te all other 
detected error-condition cards. 

(e) Stacker 5 has been assigned ~o 
stock erders, receipts, adjust­
ments, and merchandise returns. 
These 'may also be left together 
with the other transaction cards by 
directing them to stacker 3 
instead; they could easily be 
segregated later by sorting on 
cols. • and 11. 

Note: When stacker 5 is desig­
nated, but the I/O device referred 
to is the 2560 MFCM Model A2, the 
card is directed to stacker 4. 

IBM INTERNATIONAL BUSINESS MACHINES CORPORATION Form X24·6599·0 

Printed in U. S. A. 
MULTIPLE-CARD LAYOUT FORM 

Company 

Application ___________ ~ by Do'. _____ Job No. _____ S'!e. No. __ _ 

w ~r·--'---:""-------'I7.W""H:-:::S£~--";::t".....-.""",r---' ~. DATE LAST ';n::!0 

i!l STOCK:: OTY. ~ UNI.T PRICES " LOC. QTY. !~ OTY. ~ QTY. MIN. AVG. INVENTORY O. TRANS. . 
~ 0 NO. 0 ON ;-; z UM DESCRIPTION r-r-: SOLD ;!; SOLD I~ ON STOCK UNIT VALUE: I I 
c 0 :G HAND w 0 1....1 LAST z THIS YR. Z ORDER QTY. COST. QTY. ON HAND!s I I ~ 
> ~ 0 Z A 8;: ~i:5I YEAR TO DATE=: ~ KAVG UNIT r= 2 u ~ X or blank 5 ~~~ ~ -.: : ~ .COST • '" ~: ~:~ .~ 
~ 99 gig 9 9~ 9 9 9 9 9 9 919 9 9 9 919 99999999999999999999 1919999999999' 9 9 9 9 99999991999 9·919 9 919 9 9 9 919 919 ~ 
~ 123:456:78 9101"2'314:'5'611'819:202 22232425262728293D3132333435363738'314ll1411424344454647~49505152~545 56 58596061626364:65666768'~:707172:73.74757'777'7'1I l3 
..: ~ w Z UNIT EXTENSION: WHSE GROSS;~'" ri", 
"'Z ci STOCK U QTY. ~ PRICE QTY lC ~ LOC. PROFIT: 0 C1JS!. ACCOON! Oo::! 
a~ ..; NO. ~ ~rl'l"';C;"ii.1UNiT 'i\iC~ ~ DESCRIPTION tr PRICE - -;;' ORDER NO. • .:" 
lil~ ~ ,,~, ol~!> (QTY x NO. ~ 
~IOC .... I::''' 91~ COST) X r= 

i~ ~ 99 19 9 9~ 99 9 ; 9 9 919 9 9 9 999 X 9 9 9 9 9 9 9 9 999 9 9 9 9 9 9 9':9":g 9 9 919 9 9 9 9 9 9 999999999 9 99999999999999999 9 ~ 
~O l5 2 3:4K~y~U~~HidO 11,2,314:,5,\ 7181.20i'22 324 'S26 27 2829 3Di' 323334 35l' 37 38394041J2iu 4445:4647 i'a4950 51525354555657 58 59606162636465666768617e~p7~bt171K1f.7'D't?' ~ 

o DATE n'" 
'" STOCK QTY. ~w UNIT IT--: 0 0 

t: fi! NO. COST I I • ~ 
~ ~ ~ ~ I ~:~ r= 

9 9 919 9 9:9 9 9 9 ; 9 9 9:9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9lt919 ~ 
1 ~E~~t~dkb bl'F'8dM~2R'~~~K'6~202'22 232425 2627 2829 303132333435363738394041424344454647 484950 51525354555657 585960616263 646566&7&16170717273 74fc~~dl1.'. l; 

~ .. .~ DATE 13~ v. 0 STOCK QTY." ITT i 
~ 3 NO. X ci I > I· !: 
>< ::tl;!i I~ ,... g 9 9919 9 9:9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9' 9 9 9 9 9 9 919 9:9 ~ 

1 2 314Kl-JL~llHl~0 g 121314151617 18 192021 22 23 24 25 2S 27 28 29 30 313233 34 35 3137 38 3940414243 44 45 46 47 48 4. 50 5152 53 54 55 56 57 585. 606162 63 646566 &7&189 707172 73 74 75 7'K1f.'.78D~"!_~ 

~ ~~ 
e" STOCK QTY. ~ ~. ~ 
U ~ NO. ~ ! • I > I » 

~ ~ ~ ~I;!i:~ ~ 
~ 9 9 919 9 919 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 919 919 lil 

123:45617 8 91011121314151&171819202122232425262728293031323334353137383941141424344454647484'5051525354555657585960!'626364656667"8970717273747576~~:'D~~_--= 

DATE QII'" 
-.- ~OO 

~ X I I . ~ 
« Is ci I ?;.I. !:: 
~ • ...: ::t IQI~ ,... 

~ 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9.9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 919 919 i 
I 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 1I 29 30 31 32 33 34 35 36 37 38 39 411 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 .. 89 70 71 72 73 74 75 7f 77K~ ~ II 

Figure 63. Pre-Billing with Inveatory Control, Card Layouts 
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ANOTHER (HIGHER) 
STOCK NUMBER, etc. (sTOCK ORDERS, 

I RECEIPTS, ADJSTMTS, REI 
- ---- -----------------( BLANK 

/rL-----------------__ 

(NEW CUSTOMER ORDERS f-
ANOTHER (HIGHER) } 
STOCK NUMBER r 

BACK ORDERS 

r
hST~OC;;:;::K;::O:;R;;::;D;;E;:RS;:,====~ 

RECEIPTS, ADJSTMTS, 
RETURNS -- -------- -----r BLANK 

A } STOCK 
NUMBER 

r NEW CUSTOMER ORDERS l­

f BACK ORDERS (B.O.) 

--------.~------_r--------
L 

Hopper 2 - Secondary File: 
Detail Cards 

+ + 
I MFCM I 

/ 

/ 

(
INVENTORY 
MASTERS 

DATE 
Header 

I 
Hopper 1 - Primary File: 

Master Cards 

1 
r------------------·~--------------------r-------~-----------~---------------------, 
I 
I 
I 

~ 
/ 

I' 

F 

/ / 
bLD MATCHED MASTERS 

STOCK ORDERS, 
RECEIPTS, ADJSTMTS, 
CUSTOMER RETURNS 

ERROR CARDS & GROUPS: CUSTOMER ORDERS: 
DATE UNMATCHED DETAILS 

AND OTHERS 
OLD B.O.s & 
NEW ORDERS Header ........ 

V 
St-ac~k-er-5--~ Stacker 4 I~ 

\ I 
\ / '-_____________ 03 

Stacker 3 Stacker 2 Stacker 1 

Figure 64.Pre-Billing with Inventory Ccntrol, Diaqram of Card Flcw 

Study cf figures 63 and 64 will clarify 
the details cf the creraticn. The rercrt 
has teen laid out (see Figure 65) to fit 
within the 120-pcsiticn rrint span of all 
IBM 2203 and 14D3 Printers attachatle to 

Model 20. Explanaticn of specifications 
sheets fcllcws; Figure 70 (Assiqnment of 
Indicators) will also help in followinq the 
discussion. 
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IB"1 
INTI.NATIONAL IUSINE" MACHINI!$ COlPOlATION 

PRINTER SPACING CHART 
UNE'PISCI'PTtON 6 Lin •• Per Inch IBM 407. 40B. 409. 1403. 1404. 1443. and 2203 Prinl .pon, 

IBM U03 Model. 1 & 4 I I 

IBM 407. 408. 409. and U03 Mod.l. 6 and 7-H I 

IBM 1403 Model. 2. 3. 5, Nl and U04 

IBM U43 Mod.l. 1. N 1. and 2203 - -18M U43 Model 2 --, 
I 

o 1 2 3 4 S 6 7 8 9 I 10 11: 12 I 13 14 I 

123 S6' 0 4567.9 I 23,456ifi19 0 12 '45,67, 01234567' 9 0 12345 6 7.9 01234567. 012 "456 7.'0 1234567.901234, 67.9 0 12 34'67'9012345 7,901234567'90 I 234567" 1 23,4,' 

I I 

~~*H~1r-~~H+~~~+H~HTI~f+r~~+tt~~~H+~~+#~-r­..... -r i -+.-1 

IIII.w. 14 

Pre-Billing with InvEntory Control, Iaycut of Inventory Report 

IBM INTERNATIONAL BUSINESS MACHINES COkPORATION Form X24·3347· J 
Printed in U. S. A. 

REPORT PROGRAM GENERATOR FILE DESCRIPTION SPECIFICATIONS 
IBM System/360 

File Type Mode of Processing 

length of Key Field or 
File Designation of Record Address Field 

End of File Record Address Type 5 
Type of File 

line Filename Sequence ! .... Orgonization U" File Format 

! ,!" 
uverfj~.§ 

~~ -" e ~> Block Record Key Field ~ 

.f ~~ w-c(~ Length length $ ~~ Starting ] 
Location 

12 

Page ~ 

W' 
I; 

Device 
Symbolic 

i 
Name of 

Device Label Exit 

0: 
] 
.s 

Program 
Identification 

7~ 76 77 78 79 80 

II IN IvlNIT Iyl 
File Addition 

No. Tracks for 
Cylinder Overflows 

No. of Extent Exit 
Extents for DAM 

Tape 
Rewind 

::>r---

< " Z 
3 . 5 6 7 8 9 10 II 1213 U 15 16 1718 19 20 21 22 23 2' 25 26 27 28 2930 31 32 333. 35 J6 37 38 39 40 .1 '2'3 •• 45 4~ '7 48'9 50 51 52 53 54 S5 S6 57 58 59 60 61 62 63 6' 65 66 67 68 69 70 71 72 73 74 

011 '0 IL I]) MIA !t ,.., 112 "Ip IA Hif leM 1 
o! 2 'T Il2ls Ale TltJ cis IA ME ICHl2 
o! 3 F 12 IEID OI12t 0 IpQ II N IT!EIQ 
014 , 

lois F 

Fiaure 66. Pre-Billing with Inventcry Control, File Descripticn Specifications 

fil~_~~E~~i£li9n_~£~~iii~~1!gQs JFig~~~~~~l 

The file cf inventory master cards is named 
CLDMASTR, and associatEd with thE primary 
hopper of the MFCM. It is defined as a 
co m bin e d f i Ie (C inc 01. 1 5) s c t hat s t a c k­
Er sElecticn may be perfcrmEd via cutput 
specifications, and to allow punching ef a 
code for "cbsolete l1 at output time intc 
these cIa masters that are replaced as a 
result cf new transactions. 

The dEtail transaction cards are 
assigned to the file namEd lRSACTN, and 
associated with t~e secondary hopper of the 

MFCM. Stacker selection is dependent on 
calculaticn operaticns; therefore--and 
because cutput is reguired to some 
customer-order item cards--1BSACTN is a 
combined file. 

The input files are in ascendinq 
seguence (A in col. 18). A seguence is 
reguired, and must be uniform for the input 
files, when matching of recerds in two or 
more files is callEd for. If col. 17 is 
tl~nk, er ccntains E, for all input files, 
the LR indicator does not turn on until all 
input files arE exhausted. 
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IBM INTERNATIONAL IUSINESS MACHINES CORPORATION Form X204.33.50.1 
Print.d in U. S. A. 

REPORT PROGRAM GENERATOR INPUT SPECIFICATIONS 

DOl. '0-15-66 
IBM System/360 

Program PRE- BILLING WITH {"'''NTORY C.ONTROL 
Punching 
Inl,ruction 

Pragramm.r --t:K........,B ......... ________ _ 

Record Identification Codes 
I 2 3 

~ 
Un. Filename .~ 

! 
] Position Position Position 

i .. 
0 0 0 

! f S ;; of :: u 

3' 5 6 7 • 9 10 11 12 13 14 1516 1920 21222324 26 28 2930 31 33 35 36 37 38 40 

o I 
I OLD~UTR 1M 11 1 C 

o 2 I 

o 3, I 

o ~ I 

o 5 I 

o 6 I 

o 1 I 

o 8 I 

o 9 I 

I 0 I 

1 1 I 

I 2 I 

I 3 I 

1 ~ I 

I 5 I 

16 I 

I 7 1 

1.8 I 

I 

I 

Pago ~ 
Field 

Location 

i Field Name 
~ ~ 

~ From To :. ] 
D 

.. 
E "2 .= 
~ ~ 

"§ 
~ 

"""5461.7 "81.9.5051 52S3S4SSS65758 596061 

Z 
7_ 

STKNO L 1 Ml 
B 11 fONHA NO 

1 2 1 6 2PRICEA 
1 7 21 2PRICE& 
2.2 22 I'CR I TQT 
23 2 It. UNME.AS 
25 39 DEseR 
It.- ... 2 WHSLOC 
4.3 ft., I_LASTYR 
... , ... , NEWITM 
",8 52 18YRTDAT 
53 56 r'ONORDR 
57 51 LEADTl 
58 61 "M I NGTY 
&2 '" 2AVGCST 

" 74 21NVVAL ,,, 8. I_TR NSOA 

;: 

1 
:: 
~ 
ii: 

157671787980 

Program 
Identificotion IIINlvlNlrlyl 

""',....: 

Field 
Indicators 

Sterling 
Z.ro Sign 

Plul Minus or Position 
Blank 

6364 6566 6768 6970 717J~ 

9, 
99 

2' 

Card Electro Numb., __ _ 

Figure 67 (Part I cf II) • Pre-Billing with Inventory Control, Input Specifications 

The printer is associatEd with an output 
file namEd BEPORT. 

Because the file CIDMASTF is specified 
ahead of the TRSACTN file, it is therefore 

the primary file; i.e., matchinq cards from 
the OLDMASTR file are processed ahead of 
their matching TBSACTN-file cards. 
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IBM INTERNATIONAL BUSINESS MACHINES CORPORATION Form X2~.3350 -I 
Print.d in U. S. A. 

REPORT PROGRAM GENERATOR INPUT SPECIFICATIONS 

Dol. 10-15 -66 
IBM System/360 

P,og,am PRE - BtL LIN" WITH INvnToay CD"TItOL 

P,og,amme, -->.:f(~B ________ _ Page ~ 
7576 n 78 79 80 

'd:~~rc:7ion IIINlvlNlrlyl 
Record Identification Codes Field Field 

I 2 3 Location Indicators 

.1 ~ ~ Sterling i Field Name 
.J! 

Line Filename : Z.ro Sign 

!. 
] Position Position Position } From To : ] 1! Plul Minus or Position 

:: 1 '" !! 

j 1 
J Blank 

E :i ~ e 0 

~ i ~ cS ~1 S of Vu ~ 

3'" 5 6 ., 8 9 1011 121314 1.516 1920 21222324 2627 28 2930 31 33 35363738 4. 42 ""454647 4849 50 51 52 53 5'" 55 56 57 58 .960 63 '4 6'66 67 68 6970 717J~ 

o 1 I DA 1~9 1 c- J 
o 2 I 76 8d liIlOATE 
o 3, 'TRSACTN TR t 1 1 CI5 
o ~ I o~ J 2 1 C6 
o 5 I OR L3 1 C7 
o 6 I OIR 15 j [)9 
0 7 I 1 1 t# BOCARo 21 
o 8 I 2 71cal STKNO Ll IMl 98 
o 9 I 8 11 kllQTV 122 
1 0 I 12 16 2UNCOST 
1 1 I 7b 8<1> 14I1A C CNT 
1 2 I SL 19 1 " 1 3 I 

1 ~ I 

1 5 I 

I 

I 

I 

I 

I 

Figure 67 (Part II of II). Pre-Eilling with Inventery Control, Input Specifications 

Inventory Master Cards--OLDMASTR File (Page 
02) 

The eld Inventory Master cards are identi~ 
fied by 0 in col. 1, and assigned indicator 
01. Since they are the only card tyre in 
the file--apart frem the initial single 
tate card--an alphabetic cede is sFecified 
in Seguence (cels. ~5-16). (If any 
other--undefined--eard types (besides the 
Date or Master card) arpear in the file~ 
the system halts.} 

Lines 02-18 contain the normal specifica­
tIons-far-reading thcse fields frem the old 
Inventory Master cards that may be needed 
for rrccessing cf the aprlication (see 
Figure 63 for greater detail on the card 
fields). Fields defined as numeric are 
used in calculations, edit OFe~atiens, or 
numeric cempare. Points cf special inter­
est are: 

1. Stock No. is de fined as n umer ic to 
allow formatting in the output by edit 
word, and to simplify detection of an 
obsolete master card (see 4, below). 

2. -The files are matched and seguence­
checked on Stock No. (M1 in cols. 61-
62 for Stock No.). 

3. The L1 indicator is turned on for the 
first card of each steck-number group 
(L1 in Centrol tevel for Stock No.). 

4. 

t1 is not used in this program fpr 
total printing or punching--it is used 
solely to recognize the first card of a 
group fer error-control purposes. L­
indicaters have no inherent connection 
with matching of files, and L1 is not 
needed merely because M1 is assigned. 

Whenever an old Master Card is replaced 
by a new one, to reflect transactions, 
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5. 

the old card is overFunched ~ith an 
11-punch in ccl. 7 at output time (page 
07, line 06) to mark it as otsolete. 
If such a'card is accidentally reen­
tereq next time, indieater 97 turns 
on--the 11-punch cau~e~ the steck No. 
to read in a~ negative (a matching­
field segueTIce error dee~ not, hc~ever, 

arise because all zone punches are eli­
minated from the matchinq-fields opera­
tien~ cf a numeric fiEld). 

Indicator ~9 turns on if the Quantity 
Cn-Hand i~ negative in the old Inven­
tory Master card. Such a card ~hould 

,never appear, tecause Eutseguent sFe~i­
ficatiens (fage 04) ca\:~e output tc 1:e 
1:ypa~sed if On-Hand turns negative. 

6. Indicator 20 turns on if the Criterion 
Quantity field is zero. The zero code 
indicates that or,ly Unit Price A 
aPFlies, and that the Price-B field is 
to remain blank both in the report and 
in a new Inventory Ma~ter car~. 

7. Col. 47 appears t~ice ameng the inFut 
fields--the first time as Fart of a 
nermal numeric field; the ~eeond time 
with another name and as a single­
column alphameric field: 

If col~ 47 is X-r.unched (11-Funch), 
Cuantity Scld La~t Year does not 
apply because the item is ne~ this 
year. Tre ~ord NEw is then te 
aFFear in the reFort, and the field 
is only to contain an X-punch in a 
ne~ Inventory Master card. Eut a 
numeric field that is tlank cr zero 
~~th an X-everFunch in the units 
Fcsition ~ill set en a Field Indi­
cator for Zero or Elank--nct fer 
Minus. Therefore, the celumn that 
contains the X-punch for "ne~" is 
~eparately defined as alphameric. 
It can tben 1:e tested fCf a Minus 
zene by a TESTZ calculation 
specification. 

8. Stacker assignment i~ not known until 
calculations are performed. It must 
therefore be specified at output time. 

Date Card--CIDMASTR File (Page 03) 

lhe sinqle Date card at the frcnt of the 
file is identified by an X-punch in eel. 1, 
and assigned indicater 09. The date is 
stored in a field given the name DATE. It 
is defined as numeric to allo~ editing. 

No matchinq is specified for this card. 
It i~ therefore processed first. 

The Date card is to enter the normal 
stack~r for the MFCM Frimary hCPFer and, 
therefore, need not have stacker selection 
specified. However, ~hen no output opera-

I 

tion is to te performed ana combined-file 
card type, and the desired stacker number 
is known at input time, a stacker-selection 
specification--even for the normal 
stacker --should be given in the input 
specifications: this maximizes I/C over­
lap. (For a single card in an entire file, 
this is cf course insignificant.) 

The file Name nEed not te repeated where 
no others intervened. 

]Ql~: 1he tate card is specified after the 
old Master cards, altheugh it cccurs first, 
so that the program need not attempt a 
match again~t its record-identification 
code each time a card is read from the 
OLDMASTR file (see ]~lur~_Qi-1E§~~rd-1Y£§ 
~§gueBS~f~§~!l~ __ 

Transaction Cards (Except Blank Trailers)-­
TRSACTN File (Page 03) 

The four types are identified, and assiqned 
separate indicators. The customer-order or 
merchandise-return item card is checked for 
diqit--rather than character--9, because 
1:ack erder~ b.ave an X-overpunch in col. 1. 

Stacker selection is dependent on calcu­
laticns, and is therefcre assiqned in the 
output ~pecifications. In the case of card 
type 9 (indicator 15), output to the card 
is also reguired: this precludes stacker 
selection in the inFut specifications. 

Points to note: 

•. Indicator 2. is turned on for order­
item cards that ~ere previously back­
ordered: 11/9 in the low-crder, or 
scle, position of a numeric field indi­
cates a nega ti ve value. (Back-order 
~ards are so designated at output 
time --Fage 07, line 17.) 

The field BOCARD is not used in the 
program; it is assigned only so that a 
Field Indicator may be set. Alterna­
tively, a separate card-type Resultinq 
Indicator could have been assigned via 
an OR line. 

2. The same name i~ assigned to Stock No. 
here as for the CLDMASTR file, to con­
serve core storage space. No harm is 
done beoause there is no iituation in 
this program where the distinction 
needs to be preserved. 

3. When an order-item cannot be filled, 
and is not to be back-ordered, col. 7 
of the card is overpunched with an 11-
punch (page 07, line 18) to designate 
"cancelled." If such a card is inad­
vertently reentered, indicator 98 turns 
on because the 11~overpunch causes 
Stock No. to te read as negative. 
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4. Indicator 22 distinguishes bet~een 
crder-item and merchandise-return 
cards--beth card-type Resulting Indica­
tor 15. 

5. The fields UNCCST apFlies cnly tc 
Receipt cards. No harffi is dcne reading 
it alse frem card types ~ith Resultinq 
Indicators 12, 13, and 15, because uti­
lizatien in the calculation specifica­
tions is confined to card type 1 1 (paqe 
05, line 06). If it ~ere necessary to 
restrict the input of this field tc 
Receipt cards, the indicater number 
(11) ~euld be entered in Field-Fecerd 
Relation (cols. 63-E4). 

Elank Trailer Card--TRSACTN File (Page 03). 

~}e trailer cards--destined to beccme ne~ 
Inventory Master cards--are identified by 
absence cf a punch in col. 1, and are 
assigned indicator 19. 

The blank trailer card at the end of 
each stock-number qroup in the TRSACTN file 
is net match~d (no entry in Matching 
Fields) aqainst the CLtMASTR filE; thEre­
fore, it is Frocessed immediately after the 
card it follows in the same file, before 
the Inventory Master card for thE ne~t 
Stock No. 

cal£~l~!i~n_~B§~ifi~~!i~BE_Jll~~ 
2§==E~rtE_1L_l1_~n~_111~ 

In order to minimize the nEEd fer ccndi­
ticning indicators (Indicators, cols. 
9-17), branchinq (GOTO) eVEr entire sec­
ticns has been emFlcyed tc bypass a series 
of inapplicable calculaticn specifications. 

Where practical, specifications lines 
are discuSSEd sequentially. In some areas, 
however, it is preferable, for clarity, to 
relate ncn-censecutive lin~s. 

Note: In several instances, result fiElds 
ar~defined as smaller than the 
theoretically possible maximum. We assumed 
that kno~ledge of the particular business 
indicated that these field sizes are 
adequate for the actual figures that could 
occu r. 

Where such cases involve multiplication 
or division, the RPG program ~ill, durinq 
object-proqram generation, cause printinq 
of the messaqe "RESULT FIELD MAY NOT BE 
LARGE ENCUGH", prefixed by ithe letters C 
C("Cautionary" messaqe pertaininq to "Cal­
culaticn" specifications) and followed by 
the consecutive numbers of the relevant 
specifications cards. Generation will, 
however, proceed properly. 

Date Cara (Card-Type Resul tinq Indica tor 
09)--Page 04, Lines 01 and 02 

No calculation operations are performed on 
this card. Indicator 93 is turned on (line 
01) solely for use in a su bseguen t .check on 
proper card-type sequence (line 05). The 
entries in line 02 cause branchinq to the 
end of the calculation specifications (paqe 
06, line 20), so that N09 need not be spec­
ified in Indicators in subsequent lines. 

Error Control--Paqe 04, Lines 03-18 

Calculation specifications are employed to 
test for certain error conditions. Where 
an error is recognized that affects only 
the individual card, calculations are 
bypassed fer that card, and the cara will 
be selected (by output specifications) to 
stacker 4; where the effect pervades the 
entire stoGk-number group, all calculations 
for the group are bypassed from the point 
of error recoqnition, and those caras will 
be selected to stacker 4. For certain 
error situatiens, the system is also 
halted. 

Indicator gO is set on for all of the 
major error conditions tested for, and is 
used to specify the bypassinq of calcula­
tions and the selection (see output spEci­
fications) cf the group te stacker 4. 

S£ecifications line 03 clears indicator 90 
at-the-beqinning-of-each control qroup 
(i.e., stock-number qroup), so that the 
error actions do not carry throuqh to the 
next qroup. 
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Mi§~!n~!1~n~1£ailef_~£~. Indicators 90 
and H2 (~hich will halt the system) are 
turned on--see lines 04 and 05--when the 
first card of a (stock-number) ccntrol 
grouF (Ll) was net preceded by: 
(a) A blank trailer card: 91 is set on in 

the Frevious cycle (in line 17) if 
indicator 19 was then cn; or 

(b) A master card (legitimate case of two 
successive old Inventory Master cards 
withcut intervening matching transac­
tion cards): 92 is set on. in the Fre­
vious cycle (in line 16) if indicator 
01 was then on; or 

(c) The initial Date card: 93 turned en 
(in line 01) if indicator 09 was on in 
the last cycle. 
(Eot§: 93 was set in a ~~~~i~ cycle, 
because the program branches to END-­
and does not proceed frem line 02 to 
03--when indicator 09 is on.) 

If none of the conditions (a), (b) or 
(c) applies when the first card of a con­
trol group is prOCEssEd, tt.e blank (i. E., 
the new inventcry master) card is missinq. 

Indicators 91, 92, 93, and 94 are reset 
appropriately in lines 06 and 07 so that 
error conditions are not spuriously sig­
nalled in a subsequent cycle. (The reset 
of indicator '24 each program cycle is 
related to its use in line 14 of page 05 
and lines 17 and 18 of page 07.) 

Excess blank trailer card. Indicator 91 is 
turned-on-ln-Iine-1]-if-indicator 19 (blank 
card) i-s on. Next program cycle, indica­
tors 90 and H2 are turned en if indicator 
91 is still on when the instructions in 
line 14 are reached by the program. Hew­
ever, if indicatcr L 1 (f irst card of ccn­
trel group) is on when tre instructipns in 
line 07 are reached, indicator 91 is turned 
eff. 

Thus, an error is signalled (90 and H2 
are turned on) if there is no centrcl break 
(Ll) following a blank card (9' turned on 
by 19): trailer card presen t tu t not at 
end cf g I:oup. 

DU.Elicat.Ll!!~st~~_ oL.§g.9.!!§.n.f_~L'§.t~.E=~.2!!.n. In 
line 08, the stock number in the old Inven­
tory Master card is cempared algebraically 
with that of the previous old Kaster card. 
If the number is the same (duplicate mas­
ter) or lQwer, H1 is turned on to halt the 
system aftEr the card has been processed. 
In line 09, the Steck No. is transferred 
to the field OLDNO to be available as the 
former number when the next master card is 
processed. 

In line 10, indicator 90 is turned en if 
H1 was turned on in line 08, so that all 
processing for the remainder of the grcup 

will be bypassed, and the cards selected to 
stacker 4. 

]2ig: Because the matching fields assigned 
in the input specifications were defined as 
numeric (line 02 of page 02, and line 08 of 
page 03), the sequence check performed as a 
result of the M1 specification iqnores 
sign. For that reason, the H1 indicator is 
also turned on for a negative comparison 
result--otherwise a duplicate is not 
detected if o'ne card is positive and one 
negative in the stock-number field. How­
ever, indicators 97 and 98 also signal a 
negative stock number, but without a halt. 

Ob.§01e.t~Qlg_1n~~nt.2~~_]E~i§£_.fErd. As 
explained with Figure 67 (Input Specifica­
tions), indicator 97 turns on if the Stock 
No. in the old master card is neqative, 
signalling reentry into the operation of a 
previously obsoleted card. 

In line 13, indicator 90 is turned on if 
that situation exists. 

NegEti~on=hE~g_i]_£1~In~§n19~]aster 
card. As explained in Fiqure 67, indicator 
99-turns on if the On-Hand field is nega­
tive at input time of the old Master card. 

In line '1, indicator 90 is set on for 
that condition. 

Cancelled order-item card. As explained 
withF"i g ure67;fndicator 98 turns on when 
a transaction card with a neqative stock­
number field is read. This signals reentry 
of a previously cancelled order-item card. 

Indicator 98 is used to specify bypas­
sing of calculations fer that card only 
(see line 15), and its selection to stacker 
4; but the remainder of the grcup is pro­
cessed normally because it is not otherwise 
affected. 

~nl!!at~Bed_.t~E.n§~.fii£n_SE~9E. The specifi­
cations in line 12 cause indicator 90 to be 
turned on for unmatched cards (NMB), other 
than Inventory Master: cards (N01), and 
other than blank trailer cards (N19) which 
are always unmatched. . 

~.EEEEin~calculatiens fer the errcr gro~. 
In line 18, the program branches to END 
(line 20 on page 06) when indicator 90 is 
on. This makes detail output the next 
operation, omittinq all calculat~ons below 
line 17 on page 04. 

1ing_12 illustrates use of a Comments card 
(* in col. 7). It will be pcinted durinq 
generaticn as punched, but ctherwise it 
does not enter the generation process. (It 
is checked for proper position, pased on 
cols. 1-6.) 
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Bypassinq Detail-Card Operations cn Master 
Cards--Page 04, Line 20 and Page OS, Lines 
01-03 

1iB~_2Q_~£_E2g~_~E provides proqram skip­
ping past all the specifications lines that 
do nct apply to the new Inventory Master 
card (i. e., the blank trailer card). 'Ihis 
minimizes the need for N19 specificaticns 
in Indicators in subsequent lines. 

In liB~_~J_~i_E2g~-2~ the Averaqe Unit cost 
from the cld Inventory Master card is saved 
for later determination of cost trend when 
compared with new merchandise costs. 

In line 02, all calculations are terminated 
for-cIa-Inventory Master cards that will be 
replaced by new cnes (i.e., there are 
matching transacticn cards). 

In liB~_Q], the prcgram skips--fcr cld Mas­
ter cards that are to te retained (i.e., 
there a~e no transactions)--to the same 
point at which calculaticns are resumed for 
new Inventcry Master cards. This permits 
uniform preparation cf ~epcrt data fer both 
situations. 

Merchandise-Receipt, stock-Adjustment, and 
Steck-Order Cards--Lines 0~-11 of Page C5 

In liB~_~~, the en-Order guantity is 
revised tc reflect merchandise Receipts, 
new purchase stock Orders, and cancellation 
of stock Orders. Cards 5 and7 are sc 
coded in ccl. 11 that additicn provides the 
proper algebraic operation (see Figure 63). 
The system is haltEd if the operaticn 
results in a negative On-Order quantity. 
(Indicatcr 90 is not turned on, recause 
such an error was not deemed of sufficient 
significance to require tYFassing cf the 
remainder cf the group.) 

liB~_Q2 provides for extending the ccst of 
a stock adjustment, based cn last-kncwn 
unit cost, so that the value of the inven­
tory may be adjusted (in line 07). A new 
wo~k field (CSTEXT) is set up for the 
prod uct. 

li..D~_Q.§ provides for the sarr.e operaticn as 
line OS, but using the specific unit ccst 
at which new merchandise was received. 

In li..D§_Q1, the extended ccst of an Adjust­
ment or merchandise Receipt is algebraical­
ly subtracted frcm the total Inventory 
value of the stock item. 'Ihe signs in 
cards 5 and 6 are appropriately coded (see 
Figure 63). 

In li..D~Qg, the On-Hand guantity is updated 
to reflect Receipts and Adjustments. Indi­
cator 90 is turned on if Cn-Hand has tecome 
negative; further calculaticns are then 
typassed for that steck-number group (ty 

entry in line 09), and the cards frDm this 
point on are selected to stacker 4 (outp~t 
spec~fi~ations) • 

In Ii..D~-1Q, a new Average Unit Cost is 
established during processing of Receipt 
cards, because each of these cards contains 
unit cost. (In lines 06 and 07 we adjusted 
the Inventory Value to reflect the cost of 
the new Receipt proportionately.) 

The quotient is half-adjusted. 
Division by zerc is not permitted, nor 

meaningful. Indicator 26 (turn~d on in 
line 08 if Cn-Hand was greater than zero) 
is therefore a conditicninq indicator. 

Line 11 causes termination of calculations 
for-card s 5, ·6, and 7. 

Order-Item and Merchandise-Return Cards-­
Lines 12-15 on Page 05 and Lines 01-10 on 
Page 06 

No conditioning indicators are needed to 
restrict these specifications to this card 
type: pricr entries have branched past 
these lines for all other card types. 

In liB~_J1, the quantity in the c~stomer­
order card is subtracted from ~uantity On­
Hand. Merchandise-Return cards are auto­
matically added because they are X-over­
punched in col, 11. 

A merchandise Return card cannot cause 
On-Hand to turn negative. If On-Hand was 
already negative, entries in lines 08 and 
09 caused tranchjng to END. Therefore, 
indicator 23 turns on only for a customer 
order-item card ccntaininq a quantity 
larger than the positive or zero On-Hand 
quantity. 

li.!!~lLl.J.::1.2 are executed only to handle the 
insufficient-stock situation (i.e., indica­
tor 23 is on). In accordance with our 
Basic Assumptions: 

a. No order-item will be partially 
filled; 

b. No item card will be back-ordered 
if it was previously tack-crdered; 

c. No item will be back-ordered unless 
merchandise is on order. 

In I,ine 13, the quantity is added back to 
On-Ha~to restore the prior status. 

In Line 14, indicator 24 is turned on if 
Quantlty~on-order is greater than zero 
(COMP operation), prcvided the card was not 
previously back-ordered (N21--see page 03, 
line 07). Indicators 23 and 24 determine, 
in the output specifications, whether the 
card is to be identified as Back-Ordered or 
Ca ncelled (page 07, lines 17 and 18). 

Indicator 24 is turned off each cycle 
(see page 04, line 06) before this point is 
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reacbed, because line 14 is not executed 
each time. Incorrect card identification 
in cel. , would otherwise ce punched when 
non-cackcrder cards follow a back-erder 
card. 

line '5 causes branching te the end ef the 
calculation specifications for order-item 
cards that could not be filled. The s~eci­
fications in lines 02-10 of page 06 will 
not be executed for these cases. 

Cn page 06, lin~§_Q~_~ng_Q], respectively, 
set on indicator 27 if the customer-crder 
or merchandise-return quantity is equal to 
er greater than the Criterion Quantity that 
qualifies for Price B. 

We are only interested in the Resulting 
Indieator--not the actual result q~antity. 
However, an arithmetic o~eratien requlres a 
result field. In order not to waste core 
storage space, a field only temperarily 
needed elsewhere (page 05)--but now 
available--has been utilized. A numeric 
Compare eperation is always algecraic; 
therefore, a more complex' routine would 
have had to be SUbstituted for the ADD 
operation in' line 03 (where QTY is nega­
tive) if COMP were to be used instead. 

liB~_Q~ ~laces Price A intc a new field, 
UNPRIC, which will be used for the unit­
price factor in the ~elling-price 
extension. 

In line 05, Price E is sucstituted for 
Price-i-in the UNPRIC field--but cnly ~ro­
vided the quantity in the crder-item or 
merchandise-return card satisfied the cri­
terien (lines 02 and 03) and provided cri­
terion Quantity was not C (N20--see ~a~e 
02, line 06): zero in cel. 22 indicates 
that Price A appl}es in all cases. 

In lin~_~§, the quantity in the item card 
is multiplied by the unit ~rice previously 
selected (lines 02-05). 'Ihe new field, 
EXTPRI, will be negative fer a merchandise­
return card, because quantity is negative. 

In line 07, cost of the item sale or return 
is calculated, using the Average Unit Cost 
as updated during Frocessing of any stock 
Receipt cards (page 05, line 10). Again, 
the same work field (CSTEXT) is utilized, 
because the product is net needed beyend 
line 08. 

In !in~Q], gross profit is calculated ,for 
each item card. For merchandise returns, 
the sign is automatically reversed: 
-EXTPRI - (-) CSTEXT = -GRSPRO (unless sel­
ling price is less than Average Unit Cest). 

In lin~Q2, Quantity Sold This Year To Date 
is updated for this item card. Returns 
reduce the value, because quantity in these 
cards is negative. Eecause it is possible 
for returns early in a year to exceed 

sales, provision is made for a neqative 
total (page 11, line 17--edit word). 

1in~JQ terminates calculations for card 9. 

New Inventery Totals - Lines 11-19, Page 06 

This sectien contains the specifications 
for completing the data needed (1) to punch 
the new Inventory Master cards for stock 
numbers with transactions, and (2) to print 
the Inventory Status Report for all stock 
numbers. 

No conditioning indicators are required 
because the program has been instructed, in 
earlier lines, to branch past this 
section --to END (line 20)--for all card 
types except blank trailer cards or 
unmatched (i.e., no transaction) old Master 
cards. 

Line 16 is not needed when there are no 
transactions; but there is no harm in 
executing it. Although there is no change 
in Average Unit Cost when there are no mer­
chandise Receipt cards in the qroup, lin~ 
12 (in conjunction with line 01, paqe 05) 
provides a uniform method of determining 
cqst trend that sets the indicators appro­
priately regardless of whether there has 
been a Receipt. 

Lin~_jj is the destination point to which 
the program branched from page 04, line 20 
(blank trailer card) or paqe 05, line 03 
(unmatched old Inventory Master card). 

Lin~_J1 provides for determining whether 
the item is new this year (X-punch in col. 
47 of old Master card--see line 11, paqe 
02). Indicator 30 will be used in output 
specifications to control punching into 
cols. 43-47, and printing in print posi­
tions 54-59. 

In line 13, the available quantity (On-Hand 
+ On=Order) is calculated for the repcrt. 

In line 14, indicator 31 is turned on if 
the-available quantity is less than the 
minimum specified in the old Master card, 
so that this condition can be signalled by 
a symbol in the report (print position 
120) • 

In liB~_12' the updated Inventory Value is 
calculated after all transactions have been 
processed. 

Lin~§_jl=12 contain the specifications for 
summing quantity On-Hand, quantity On­
Order, and Inventory Value for report qrand 
totals. 

The first two serve only as audit trails 
and contrcl totals--to balance out former 
totals with control totals for Receipts, 
Adjustments, stock Orders, merchandise 
Returns, Back-Orders, and Order-Item cards. 
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The Inventory Value total is also an impor­
tant figure for management. 

Lin§_~] represents merely the destination 
point to which the program branched frcm a 
number of previous lines when calculations 
were complete. It is followed by detail­
time output. 

All output is at detail time (D or H in 
col. 15) --except for grand totals, based on 
IR indicator which terminates the job after 
total-output time. 

Old Inventory Master Cards--OLDMASTR File 
(Page 07, Lines 01-06) 

Line~QJ=03 specify different stacker 
selection for caLd types in an OR 
relationshir:~ 

Cards with major errors (indicatcr 90 
cn--see page 04) are selected to stack­
er 4; the remainder (i.e., the bulk) 
are selected to stacker 2 if urmatched 
(NMR), or stacker q if matched (MR). 
(Stacker 1--the normal stacker--need 
not te specified.) 

Thus, when a new Master card will be 
creat~d tecause there were transactions, 
the matched old Master is directed to 
pocket 1; if no new Master is created, it 
is directed to stacker 2, which will also 
receive the newly punched Masters for 
groups with transactions. 

Indicator 01 is needed: 

1. To prevent old Master cards of the fol­
lowing stock-number grcups being passed 
through output operations--without 
teing read--in the prcgram cycles dur­
ing which matched §~~SngE£~ cards are 
being processed (MR on); and 

2. To prevent an cld Master card being 
passed through output operations-­
without being read--during the detail­
time cutput preceding the reading cf 
the first card (at 1P time. MR is then 
off; thus, NMR would apply)--see RPG 
Program Logic, Figure 6. 

3. To prevent performance of this outFut 
for the Date card (during whose prcces­
sing NMR applies). The Date card was 
specified as reguiring input cnly, by 

the stacker selection desiqnated for it 
in the input specifications. 

Lin~~~ specifies that obsolete old Inven­
tory Master cards (which are replaced by 
the trailer card of the matched 
transaction-card group) are to receive an 
11-punch in col. 7. This is the safequard 
against accidental reentry of these cards 
next time (see indicator 97: page 02, line 
02 and page 04, line 13). 

Noi~: Indicators in File-Identification 
lines of card types in an OR relationship 
are tested in seguence: if indicator 90 is 
on, line 01 is applied. Therefore, N90 is 
not needed in the next two lines. However, 
in line 04, N90 is necessary, because each 
Field-Description line is considered separ­
ately for all card types in an OR 
rela tionship. 

Transaction Cards: Receipts, Adjustments, 
stock Orders, and Errors--TRSACTN File 
(Page 07, Lines 07-12) 

Cards of groups with major recognized 
errors are selected to stacker 4. A pre­
viously cancelled order-item card that was 
inadvertently reentered (indicator 98--see 
page 03, line 08) is also selected to 
stacker 4. 15 is specified in line 08 
(with indicator 98) so that additional 
cards following a cancelled order-item card 
are not also selected~ indicator 98, once 
on, is not reset until the next transaction 
card other tha·n a blank is read. 

Receipt, Stock-Adjustment, and stock~ 
Order cards are selected to stacker 5. 
They could instead be directed to stacker 3 
with the order-item cards and subsequently 
sorted apart on Card No. (col. 1). 

Order-Item and Merchandise-Return Cards-­
TRSACTN File (Page 07, Lines 13-19 and Page 
08, Lines 01-09) 

By the entries in lin~§_11=1£, Merchandise­
Return cards (indicator 22 on--see paqe 03, 
line 09) are directed to stacker 5, whereas 
order-item cards are selected to stacker 3. 
(The Returns cards could also, of course, 
be selected to stacker 3, and subsequently 
sorted apart by the X-overpunch in 
col. 11.) 

The file name need not be repeated in 
line 13. 
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~B~_11 provides for an 11-overpunch in 
col. 1 of order-item cards being back­
ordered--see page 05, lines 12 and 14, for 
indicators. 

Line ,a specifies an ~'~everpunch in eel. 7 
for-crder-items to be cancelled-~see page 
05, lines 12 and, 14, for indicators. 

lin~_J2_gn_EEg§_Ql_EnQ_1in§§_QJ=Q2_gn_~£g~ 
oa provide for punching of the pertinent 
data. Description (line '9) is net Funched 
into formerly back-ordered cards (indicator 
21 on--SE~ page 03, line 07) because it is 
punched the first time these cards are pro­
cessed. The other fields (lines 01-C5) are 
not punched into cards new being tack­
ordered cr cancelled (indicator 23 on)-­
they will be punched into the back-ordered 
cards when they are reprocessed, if the 
order-item is then filled. 

Lin~§_06~~~ provide for document printing 
(interpreting) en the order-item and mer­
chandise Return cards, on an MFCM Model A1. 

Warehouse location (line Oa) is printed 
only if the item was filled, because the 
goods could be at a different location when 
new merchandise is received and the back­
orders are fil~ed. 

The other three items are interpreted 
the first time the card is processed (to 
facilitate card handling), and are there­
fore net printed again on previously back­
crdered cards. 

stock No., Quantity, and Warehouse loca­
tien are printed by print head 1; Account 
No. is printed by print head 2. 

Stock No. (line 06) is edi ted with 
hyphens between digit positions two and 
three, and between the fifth and sixth (the 
presumed self-check digit). The third 
hyphen in the edit word is in the status 
portion and identifies a cancelled card. 
All leading zeros, except the first, are 
preserved. 

Zero Suppress is used to eliminate lead­
ing zeros in Account No. (line 09). 

Note: These cards hereafter contain all 
the information needed to: 
1. Run in voices; 
2. Serve as warehouse picking tickets; 
3. Run sales, cost-of-sales, and gross 

profit reports by stock number and mer­
chanoise class. 

punching New Master Cards (Blank Trailer 
Cards)--TRSACTN File (Page oa, Lines 10-19 
and Page 09, Lines 01-11) 

The pertinent fixed data frem the old Mas­
ter card and the updated variable informa­
tion are specified for punching as per the 
card layout (Figure 63). 

If Criterion Quantity was 0 (indicator 
20 on--see page 02, line 06), the field for 0 ..... ' 
Price B (line '5) is left blank. If the 
item is new this year (indicator 30 is on--
see page 06, line 12), the single-position 
alphameric NEWITM field (consisting of an 
1.-punch) is punched into col. 47 (line 
02) '; if the item existed last year, the 
five-digit numeric field LASTYR is punched 
into cols. 43-47 (line 01)'. If cost trend 
is up (indicator 32 is on), a plus (~2/6/B) 
is punched into col. 75 (line 09); if it is 
down (indicator 33 ,is on), a minus (11) is 
punched (line 10, page 09); if there was no 
change in merchandise cost (inoicators 32 
and 33 are off), col. 75 is left tlank--see 
page 06, line '5 for setting of indicators 
32 and 33. 

Lin~1_J£~~_Q2L provides for punching the 
new date from the Date card. Thus, new 
Inventory Master cards contain today's 
date, while retained (unmatcheo) old ones 
keep the old date. Each item Inventory 
Master card thus contains the date of the 
latest transaction--actual or attempted 
(i.e., unfilled order-item cards). 

Interpreting New Master Cards--TRSACTN file 
(Page 09, Lines 12-'9) 

Note: The card document-printing special 
feature is available only for the 2560 MFCM 
Model A1. ~ 
Va~ious fields were chosen to be inter-
preted by print head 1 or 2. Note in lines 
'5 and ,a (edit words) that one zero will 
be printed even if the entire field con-
tains zeros. Since Minimum Quantity (line 
16) needs no hyphen or slashes, cannot be 
negative~ano cannot be completely zero, we 
elected to eliminate leading zeros by the 
Zero Suppress instruction rather than an 
edit word. 

Heading the Inventory Status Report--REPORT 
File (Page '0; and Page 11, Lines 0'-06) 

Note: Figure 65 should b~ referenced while 
reading the description of the report 
specifications. 

Lines_Q1=~_gn~~1Q provide for the gen­
eral heading of the report. This heading 
is printeo before the first card is read 
(indicator 1P is on) and during overflow­
output time (OF on). The form is advanced 
to the next carriage-tape channel-1 punch 
before this heading is printed, and up­
spaced 3 lines after printing. (For print­
ing at overflow-output time, T in col. 15 
could be used in place of D or H; however, 
'P is only on at detail time; therefore, 

handle the operation.) : ' 
detail output time is the simplest way to 0 
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The heading consists of constants, with 
cne excerticn: the output field PAGE is 
specified. This is the only field name (as 
contrasted with constants) that can rrcvide 
cther than blank cr zeros tefore the first 
card has been read (i.e., when 1P is on). 
The page No. 1 will l::e printed in the first 
heading line of the first rage (it is not 
possible to start with any other value 
before a card has been read); it will te 
incremented ty 1 before rrinting CD thE 
first line of each succeeding page. Zero 
Suppress is specified to eliminate lEading 
zeros and the units posi ticn zcne (C zcne). 

lin§§_~~=J] contain the spEcificaticns for 
the first print line of column headings, 3 
lines beneath the report heading. The form 
is single-spaced after printing. 

The cclumn headings,_ toc, are to appear 
on each page (first and overflew pages). 
The file name need not be repeated. 

1in§§_1~=lQ contain the specifications for 
the second p~int-line cf cclumn headings. 
A single space fcllows printing. 

Lin§§_QJ-0~_cn_E2g~jJ take care of the 
third print line of column headinqs. After 
printing, the form is advanced to the next 
channel-2 punch. 

printing the Item lines--REPCRT File (Page 
11, lines 07-18 and Page 12, Lines 01-10). 

Lin§§_Ql_~ng_~~ specify that the data is to 
te printEd at detail-output time (D in col. 
15) while processing either: 

(a) A formerly blank trailer card (indica­
tor 19 on) that does nct bElcng tc a 
reccgnized error group (N90--see page 
04; and page OS, line 08); or 

(b) An unmatched (NMR) old InVEntory Master 
card (indicator 01 on) that does net 
telong to a recognized error group 
(N 90) . 

Thus, one line will be rrinted rer stock 
number, showing the original old Inventory 
Master'card data for items without new 
transactions (NMR) , and the updated infor­
maticn where transaction cards exist. 

Points tc note: 

In liB~§_JjL_j1L_jlL_12L_2BQ_J1-~B_E2g~_JJ, 
the edit word is designed so that one C is 
printed when the quantity is ccmpletely 
zero, and a minus sign is rrinted for nega­
tive values in fields that can be negative. 
In lin~§_~lL_~lL_Q~_2n~Ql_cn_£sg~_11, the 
edit word prcvides fcr printing ef.OO when 
the amount field is all-zero. The edit 
word in liB~_~1_~i_B~~_11 alsc provides 
for a fleating dcllar sign. 

The maximum number of leading zeros 
(i.e., all but one) is preserved for the 
Stock No., in lin~J~_2n_B~g~_11, and 
hyphens separate merchandise class from the 
remainder of the number, and the principal 
number from the self-check digit. 

The dates--lines_Q2~ng_Q2j_Qll-Eage-11-­
are edited to be printed with slashes 
tetween Month, Day, and Year. There is no 
point in placing a 0 in the edit word: the 
date can at most haVE one l~ading zero 
(months 01-09), and its suppression cannot 
be prevented by an edit-word entry. 

LiB~_Q~1-QB_E~g§_ll illustrates insertion 
of a specifications line that had been for­
gotten initially, by assigning it a line 
number sequentially between two pre-printed 
numbers. 

Lines_12_£nQ_J&-2~£Eg§_JJ cause the Quan­
tity Sold Last Year to be printed (in print 
positions 54-59) if indicator 30 (see page 
6, line 12) is off, but the word NEW to be 
printed instead (in print positions 57-59) 
if indicator 30 is on (i.e., new item this 
year) . 

Lin§§_Q2_£ng_Q~Q~£~~J1 provide for 
printing a + symbol ,if the cost trend is 
up, a - if it is down, and leaving the 
print position blank if tpere has teen no 
change in cost sinCE the previcus report. 
(See page 06, line 15, for setting of indi-
cators 32 and 33.) 

Line§_Q~_£ng_~2J_on_]2g§_J1 determine 
whether today's datE (DATE) from the Date 
card or the date (TRNSDA) from the old 
Inventory Master card is to be printed. If 
there were transactions (i.e., the report 
data is not printed while a Master card is 
being processed--N01), DATE is selected; if 
therE were no transactions (i.e, the report 
is based on data in the old Inventory Mas­
ter card--indicator 01), ~RNSDA is 
selected. 

1in§_lQ_~n_££g~j1 provides for printing an 
asterisk in print position 120 when Quanti­
ty Available (i.e., On-Hand + On-Order) is 
less than the Minimum Stock Quantity (see 
page 06, lines 13 and 14, for setting of 
indicator 31). 

Printing the Grand Totals--REPORT File 
(Page 12, Lines 11-17) 

The line is printed at total-output time (T 
in col. 15), after the last data card has 
been processed (lR indicator on). It must 
be at total-output time, because the job is 
thereafter terminated if the LR indicator 
is on. The form is upspaced 2 lines before 
printing, providing 3 tlank lines between 
the last detail line and the grand totals. 
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r-----------,--------------,------------------------------------------------------------, 
I ,WHERE ASSIGNEr, I 
I INtICATOR ~------T-------, IDENTIFIES: , 
I J PAGE ,LINE , , 
~----------~---__t-------i------------------------------------------------------------~ 
I 11 I 02 I 02 I First card of each stock-number group (excludinq Date I 
I , 03 I 08 , and Blank cards) I 
~----------~------4-------~------------------------------------------------------------~ 
I M1 ,02, 02 , Field to be matched l:etween files (excludinq Date and I 
I I 03 I 08 I Blank cards) , 
~---------~----+-------+------------------------------------------------------------~ 
, 01 I 02 I 01 laId Master card I 
~--------~-----_i-------~------------------------------------------------------------~ 
, 09 I 03 I O~ I Date (constant) card I 
~--------~-----_i-------~------------------------------------------------------------~ 
I 11 ,03 I C3 I Stock Receipt card I 
~----------4_--___4-------+__---------------------------------~------------------------~ 
, 12 I 03 I 04 I Stock Adjustment card , 
~----------+_-~-__t-------+------------------------------------------------------------~ 
I 13 ,03, C5 I stock Purchase Order card I 
t-----------4-----_i-------~------------------------------------------------------------~ 
I 15 I 03 I 06 I Custcmer-order item or Merchandise Return card , 
~----------+------+-----~-----"-----------------------------------------------------~ 
I 19 I 03 I 12 I Blank trailer card at end of each transaction-card qroup I 
r-----------4-----_i-------~------------------------------------------------------------~ 
I 20 I 02 , 06 I Criterion quantity is 0: only PRICEA applies , 
~----------i------+-------~------------------------------------------------------------~ 
I 21 I 03 , 07 I Eack-crder card J 

~----------4_--___4-------~-----------------------------------------------------------~ 
I 22 J 03 I 09 I Quantity field negative at input I 
~---------_+-----+------__t----------------------------------------------------~ 
, 23 I 05 I 12 I Cn-hand less than order-item quantity I 
r-----------4----__t-------~------------------~----------------------------------------~ 
, 24 I 05 I '4 , Crder-item card to be tack-crdered I 
~----------~------+-------~-----------------------------------------------------------~ 
I 26 ,0:;, C8 J Posi ti ve On- hand a fter Receipt or stock- ad justment card I 
~---------~-----+--------+------------------------------------------------------------~ 
I 27 I 06 I 02 I Quantity in Order-item or Return card sufficient for , 
I I I 03 I PRICIE to apply , 
~----------_+-----_i------~----------------~-------------------------------------------~ 
! 30 06 12 I Merchandise item new this year I 
~----------+------+--------+-----------------------------------------------------------~ 
I 31 I 06 I 14 I Availal:le stock (On-hand + Cn-erder) less than Minimum I 
, I I 'Cuantity I 
r---------+------+-------_+-----~-----------------------------------------------------~ 
I 32 I CE , 15 I UpdatEd Average Unit Ccst,greater than former , 
~----------t----__+-------~------------------------------------------------------------~ 
I 33 ,06 I 15 I Updated Average Cost less than fermer I L ___________ L-_____ L _______ ~ ___________________ ---____________________________________ J 

Figure 70 (part I of II). Pre-Eilling with Inventory Centrol, Assignment of Indicators 
in Figures 67-68 
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r-----------~-----------T------------------------------------------------------------, 

1 IWBERE ASSIGNErl 1 
1 INtICA'IOR .------r-------I IDENTIFIES: I 
I 1 PAGE I LINE I I 
,~----------~------f-------~--------------------------------------------T-------------~ 
I 90 I 04 I 05 I I I 
I I I 10 I Ma jor error: calcula tion for all cards 1 I 
I 1 I 11 I of the stock number group, from the I I 
I 1 I 12 I foint cf error detection, is bypassed, 1 I 
I I I 13 I and these cards are selected to I I 
I I 1 14 I Stacker 4 I I 
, .------+-------1 I I 
1 1 05 I 08 I I 1 
r----------~-----f-------f--------------------------------------------~ I 
I 91 1 04 I 17 I Card fcllowing Blank trailer card I I 
r-----------~-----f-------+--------------------------------------------~ I 
I 92 I 04 I 16 I Card fcllowing Old Master card I I 
r---------~-----+-------~--------------------------------------------~ I 
1 93 I 04 I 01 I Card fcllowing Date (constant) card 1 1 
r-----------f------f-------f--------------------------------------------~ Part of I 
I 94 I 04 I 04 I First card of contr cl group if not fol- I error-detection I 
I I I I lowing Old Master or Blank I routines I 
I---------+------+-------f-----------------------------------------~ I 
I 97 I 02 1 02 I Obsclete Old Master card ~ should not I I 
I I I I have tEen reentered I I 
t---------f------+------f--------------------------------------------~ I 
I 98 I 03 I 08 I CancElled unfilled Order-item card: I 1 
I I I I should not have been re-entered I I 
r----------f------f-------f--------------------------------------------~ I 
I 99 I 02 I 03 I Cld Master with negative On-hand at I I 
I I I I infut: should not exist I I 
t-----------f------+-------f------------------------------------------~ I 
I H 1 I 04 I 08 I Duplicate Old Master: cards, or obsolete I I 
I I I I Old Master card I I 
I t------+-------+--------------------------------------------~ I 
I I 05 I 04 I Cn-hand negative after Stock Purchase orl I 
I I I I Adjustment card I I 
r-----------+------f-------+------~-----------------------------------~ I 
I B2 I 04 I 05 I Missing cr misfositioned Blank trailer I I 
I I I I card I I 
I I I 14 I I I l ___________ ~ ______ ~ _______ ~ __________________________________________ ~ _______________ J 

Figure 70 (part II of II). Pre-Billing with Inventcry Control, Assignment of Indicators 
in Figures 67-68 

The form is advanced to channel 
afterwaros. 

Constants describing the fields are 
printed frEceding thE valUES. 

A fixEd dollar sign is used in the edit 
word for Inventory Value. 

This repcrt utiliZES the erder-item cards 
frccessed in the previous frogram examfle 
(Pre-Billing with Inventory Control), in 
conjunction with scld-to and ship-to name-
and-address cards. The same mail-order 
company is assumed, with mcdifications to 
illustrate more features. 

The examfle is deliberately kept fairly 
simple, its main purFose teing tc provide 
an illustration of: 

1. Printing sold-tc and ship-to name and 
address side by side, each on three 
lines, and each from a single card; 

2. Predetermined total line; 

3. Summary punching. 

The summary cards can be used for: 
(a) Accounts Receivable, 
(t) Sales report by customer, 
(c) Sales report by salesman; 

4. Card-type sequence check by Seguence 
entry (cols. 15-16, input 
specifications) ; 

5. Table look-up. 
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3. Name and address are confined to three 
lines from a single card. 

1. The item cards from the preceding 
example serve as detail cards (customer 
crder-item cards--card 9, excluding 
merchandise-return cards with 11-
overpunch in cel. 1 ~). They are 
assumed to have teen serted ty Ware­
house Lecatien and Acc~unt Nc. after 
the Pre-Billing operaticn. 

The presence of a ship-to card is 
optional. When it is present, it pre­
cedes the sold-to card; when there is 
no ship-to card, the sold-to name and 
address are to te printed in both 
positicns. 

2. The heading and detail cards have been 
previously match-merged, so that there 
are no missing masters or legitimate 
missing details. (This match-merging 
could have been done by an RPG program, 
or with the Punched-Card Utility CCIAT 
Pregram, or cn a collater.) 

The card ~ith today's date and the 
starting invcice number (less ,> is 
placed ahead of this group of cards. 

The deck is placed in tt.e primary 
hopper cf the MFCM. 

4. 

IBM INTERNATIONAL BUSINESS MACHINES CORPORATION 

KDF MAIL ORDER CO. 
C~mpany 

MULTIPLE-CARD LAYOUT FORM 

Placing the optional ship-to card 
ahead improves throughput: printing of 
name and address can proceed during 
processing of the sold-to card. If the 
sold-to card were placed first, print­
ing of name and address could not be 
ccmmenced, when there is no ship-to 
card, until the first detail card is 
being processed--only then can the pro­
gram know that no further Name-and­
Address card (namely, a ship-to card) 
must be awaited. 

The blank cards, which are to become 
summary cards, are a separate file, in 
the seccndary hcpper of the MFCM. 

Form X24·6599·0 

Printed in U. S. A. 

Application -,I,,-,-N~Y,:...:O::..:~:=:CI::.;N:..=.G=---______ _ by _K~. B~.~ _________ Oat. 10 -15- 66 Job No. 103 Sheet No. 1 of 1 

~ ~ 
0, Z NAME STitEElA!)DRESS CITY, STATE, ZIP CODE ACCNOT ;= 
r~ N. i~ 
3i 1 .. ;"'11 

999999999999999999999999999999999999999999999999999999999999999999999999999999998 
1 2 3 4 5 6 7 • 91011121314151617181921 21222324252627282930313233 34 35 36 37 31394041424344454647 4849505152535455 56 57 58596061626364656617&1&9 7071727374758777.7111' 

~ STANDARD ~ ~ ~ e Z NAME STREeT ADDRESS ,CITY, STATE, ZIP CODE "HOW SHIP" ~, ACCNT r-9 ~ .INSTRUCTNS ~ • NO. ~S 
o ~ ~ ~O ljl." 
~ 9999999999999999999999999999999999999999999999999999999999999999999999999 i99999~ 

1 2 3 4 5 & 7 • 9 10 1112 13 14 15 1& 17 18 19 20 21 2223 24 25 2& 27 28 29 30 31 32 33 34 35 3& 37 31 39 40 I 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 &J 64 &5 66 7 &I II 70 717 73 4 75 j7a n 71 71 II l' 

~ ~ ~~ APPlICBLE PRICE , t~E • ~~ CUST. ~ 
:!:l E::; STOCK :"I QTY. UNIT EXTENS N: UM DESCRIPTION i GROSS I~ ,ORDER ACCNT r-
~ ~ NO.. 'lI" PRICE QTY • PROFIT NO. NO. o.~ 
~ I'" ,UNIT PRICE >- 2!~ 

~ ~ 9 919 9 919 9 9 9 9 9 9 919 9 9 9 9 919 9 9 9 99 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 919 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 8 o R 2 314 5 _17 • 9 10 11 12.a.,*5,~ ~.g.I~20~tllb24 25 2617 29 29 30 3132 33 34 35 3& 37 31 394014114243 44 4514647 48 49 50 515253 54 55 56 5758 5960 1162 &J 64 65tU7 &III 70 7172 7374 75 71 n 717111 • 

.. Z DATE l 
>- Z . ~-5'Jb ~JOICE i r--r-TI I INYC .g~~~~R ACCNT ;= 
~ fa AMOUNT AMOUNT ~d 0,' >- NO. NO. NO. ~1~ 
~ :"I . ~Z ~ I ~ I~ ~~ 
~ 9 9 9 9 9 919 9 9 9 9 9 919 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 91g 919 9 9 9 9 9 9 9 9 9 9 9 9 9 9 n 

1 2 3 4 5 _ 17 • , 10 II 12 131'4 15 " 17 " 19 20 21 22 23 24 25 26 27 29 29 30 31 32 33 34 35 3& 37 31 39 40 41 42 43 44 45 46 47 48 ~9 50 51 52 53 54 55 56 57 58 59 60 61 12 &Ji64 65166 67 &I 69 70 11 72 73 74 75 71 n 71 71 II l' 

~~. ~ 
~ INYC ---r--T ~ 
I:;; ~ NO.: I I r-
«d 9 START'G " ,>-, ~I~ ':IZ~ NO.-1 ~ I ~ I~ jil'!jl 
~ 999 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 999 99999 9 9 9 9 9·9 999999 9 9 9 9 9 9 9 9 9 9 999999999 9 9 9 9 9 9 9 9 9 9 9 99999999919 919 ~ 
o 1 345 I 7 • 9 1011121314151& 1718192021222324252617282930313233343536373139404142434445464748495051525354555657585960ll&2&J6465&&17&1&'1071727374757Ii7j717ljll 9 

I I I I I T I I I I I I I 
it I, I . I I I. I I .1 I , I,' I I , ~ ~ AI 02.00 B, 02.50 C

I 
03.25 DI 05 •. 00 E I Q.4.5O F I 07.50 G, 06.25 HI 12.50 II 15.75 J I Q.4.'13 KI 00.50 l, 20.00 Mj 01.25 0 I 00.00 ~I~ 

§ ~~ 999 gl9 9999
1
99999 19999919999 9'9 9 9 9 919 9 9 9 91g 9 9 9 919 99 9 919 9 9 9919999 9!9 9 9 9 919 9 9 9 919 9 99999999999 9 ~ 

Ci 1 Ii 3 4 5 117 • 9 1011 112 13 14 15 ,,11718 1921 21122 23 24 r. 2612121 29 31 Jl13233 34 35 JlI37 38 39 4114114243 44 45 46~748 49 50 51152 53 54 55 56157 58 59 60 ,,162 63 64 &5 66117 &169 70 71 72 73 74 15 71 n 7111 II P 

Ficrure 71. Invoicing, Card Layouts 
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5. Arbitrarily, the MFCM is used for the 
two files: ether Model 20 I/O devices 
ean te used if the File Description 
Specifications are changed. 

6. Stacker Selection has tEen arbitrarily 
determined thus: 

Date and Invoice-No. heading card--
stacker 1; 

Name- and Address cards--stacker 1; 
Detail cards--stacker 2; 
Summary cards--stacker 3. 

7. A discount percentage is applied tc the 
invoice total rased on a customer-type 
code in the sold-to card. For this, 
table look-up is employed. 

8. a. Certain identifying data is 
repeated on overflew pages. 

r. Invoice totals are tc be printed at 
a predetermined point en the page. 

Figure 71 presents the card layouts and 
Figure 72 portrays the laycut of the 
report. Constant headings are not printed 
by the program, tecause use of a pre­
printed invoice form is usual. 

In the explanations that fOllew fer the 
applicatien example, mest of the obvious 
points will be omitted, as the reader is by 
this time familiar with them. 

Iil~_Q~§ffi~!i2n_§E§fi!if~1ignE_(Fig~f~1]1 

The input file, named INFCARtS, is asse­
ciated-with the Frimary hepper of the MFCM. 
It censists of one card containing the 
day's date and the starting invoice number 
(less 1) and, for each custcmer account 
number represented, contains--in this 
order: 

One Ship-to Name-and-Address eard 
(optienal) ; 

One Sold-to Name-and-Address card; 
At least ene Order-Item detail card. 

A file of blank cards (named SUMCARtS), 
which will become the Invoice Summary 
cards, is to be p~aced in the secendary 
hopper of the MFCM. 

The printer has been assigned the file 
named INVOICE. 

There is only one input file, named 
INPCARDS, constituted of four card types. 

Date/Invoice-No. Card--Page 02, tines 
01-03 

Sequence (cols. 15-16) is alphabetic, 
because the card appears only once, and 
does not fall into a sequence within each 
account-number group. 

Stacker selection need not be specified, 
because 1 is the normal stacker for the 
primary hopper of the MFCM. 

No card-type Resulting Indicator is 
needed: the card is never referenced, and 
all calculations are conditioned by indica­
tors of the appropriate cards. 

Ship-TO Card--Page 02, Lines 04-08 

The card, if present, is to precede all 
others of the group; therefore, it is 
Sequence numbel= 01 (cols. 15-16). If pre­
sent, only one is permitted; therefore, 1 
is specified in col. 17. Its presence is 
optional; therefore, an 0 in col. 18. 

Control Level 1 is assiqned to customer 
account number--both (1) to perform end-of­
invoice routines, and (2) to guard against 
cards out of sequence, or missing Sold-To 
card (see calculatien specifications). 

Stacker 1 is the normal stacker, and 
need not be designated. 

Sold-To Card--Page 02, Lines 09-16 

Exactly one card (1 in ccl. 17) ef this 
type must be present (no 0 in col. 18), and 
it follows the Ship-TO card (if this is 
present); therefore, cels. 15-16 contain a 
number higher than for the Ship-To card, 
but lower than for the detail cards (page 
03, line 01). 

Different field names are used for name 
and address in this card~ the name-and­
address data from the Ship-To card (if any) 
is to be printed alongside that frem the 
Sold-To card, and must therefore be pre­
served at least until completion of output 
from the Sold-To card. 

The same field name is used for ACNTNO 
in all cards, because the data should be 
the same from all cards within the qroup 
and therefore need not be saved from card 
to card: if it is not the same, a control 
break will cccur (L1 is assigned to Account 
No.) • 

Indicator 20 is utilized to recognize 
the first detail card of each invoice--see 
page 06, lines 12 and 13. 

Stacker 1 need not be specified. 
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Figure 72. Invcicing, Invcice Laycut 

INTERNATIONAL BUSINESS MACHINES CORPORATION IBM 

001. fa -15 -6& 
REPORT PROGRAM GENERATOR FILE DESCRIPTION SPECIFICATIONS 

IBM System/360 

Program INVOICING 
Programme, __ .a..;klU...<BIJ-o'--_________ _ 

Punching 
'ns'ruction 

Graphic 

I I I I I I I I Punch 

File Type Mode of Processing 
length of Key Field or 

File Designation of Record Address Fie Id 

End of File Record Addre .. Type '$ 
Sequence Type of File Symbolic Line Filename i Device 

u-t::. Organization Device 

! File Format U 

~S Overfl~_~ ... 
E O~ ~> Block Record 

$ ::~ Key Field l! 

.f ::::.~ w<~ length length ,,- Starting .B 
Location 

3 . 5 6 7 8 9 10 II 121314 15 16 1718 19 20 21 22 23 2. 25 26 27 28 2930 31 32 33 3. 35 36 37 38 39 .0.1 .2.3 ••• 5 46 .7 48 .9 50 51 52 

o! 1 f I NP CA Rb S I J-t'F eMf 
012 F S UM CA R]) SO .. 

P'1.r lPil 
01 3 f II Nlv Oil Cf 0 P,R , N Tlf. Q 
01 4 1 F I 

1ft'. I - I I 

Figure 77:.. Invoicing, FilE Descripticn Specificaticns 
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Order-Item Detail Cards--Page 03 

Our assumptions called for selecting these 
cards to stacker 2: therefore, a 2 is 
entered in col. 42 of line Oq. 

The field BOCARD in line 02 is specified 
only to provide an indicator (21) for 
recognition of back-order cards 
(11-overpunch in col. 1, making the field 
nega ti vel • 

tf the item card was to be cancelled, 
because of unavailability, an '1-overpunch 
was punched in col. 7 in the previous 
application example. This makes the stock 
No. (line 03) negative. Indicator 22 is 
utilized subsequently to control operations 
for cancelled items. 

Unit Price, among other fields, was left 
blank in the previous operation whenever 
the item could not be filled. Indicator 24 
is subsequently utilized to control opera­
tions for unfilled items. 

Lines 01-03 cause the Sold-To name-and­
address:data to be moved to the corresfond­
ing Ship-TO fields whenever there was no 
Ship-TO card ({.e., the' first card of the 
control group is a Sold-To card). At out­
put time, this will cause the same informa­
tion to be printed in the Sold-To and Ship­
To areas on the invoice. 

Line 031 causes the Invoice No. to be 
incremented during processing of the first 
card of each Account-No. control group. 
(It was loaded with a value one less than 
the desired starting number.) 

Line~~ specifies cumulation of the gross 
amount from each item card for an invoice 
total. If the item was not filled, the 
GRSAMT field is blank. 

Line 05 causes a search through the argu­
ment table TABCOD for a code that exactly 
matches the Discount Code in the permanent 
customer Sold-To Name-and-Address card. 
When a match is found, indicator 23 turns 
on, and the discount percentage in the 
equivalent position of ,the function table 
TABPRC is stored and becomes available as a 
calculation factor and as output-field 
data. 

The tables are defined in File Extension 
Specifications--see page 05. 

In line 06, indicator H1 is turned on--to 
stop the-System after this card--if no 
Discount-Code match was achieved. 

Lines 07-11 provide for the following cal­
culations during total time following the 
last detail card of each invoice: 

1. The invoice gross total is multiplied 
by the table-supplied percent of 
discount to establish the discount 
amount (line 07)--note that 
half-adjustment is used, and 4 decimal 
positions are dropped (there are 2 
decimals in INVGRS and 4 in TABPRC, 
since percentages less than 100 
expressed as ratios fall to the right 
of the decimal point). 

2. The discount amount is subtracted from 
the gross invoice amount to produce the 
net invoice amount (line 08). 

3. The three invoice amount totals (gross, 
discount, net) are accumulated in three 
other fields, to provide grand totals 
(lines 09- q 1) . 

The operations in lines Q7-11 are 
executed only when the Discount Code 
matched an entry in the argument table 
(indicator 23 on). 

The specifications in line-1..f. set on 
indicator H2--and halt the system after 
this card--if the first card of a control 
group is not a Name-and-Address card (i.e., 
neither a Ship-TO nor a Sold-To card) • 

Note: Since the test is made at total time 
(L1 in cols. 7-8), the first group will 
not be checked: total time is bypassed on 
the first card ,with Control Level specifi­
ca tions. (The test could have b,een pro­
grammed for detail time instead; but our 
approach offers the opportunity to remind 
the reader of the initial total-time 
bypass. ) 

File Extension Specificatio~Fiqure 
76--P~ll 

Two tables are used in this application-­
one ~s an argument table (TABCOD) and the 
other as a function table (TABPRC). For 
convenience, the two tables are punched 
alternately in the same card, but this has 
nothing to do with the manner in which they 
are employed (argument or function). The 
table cards (in this instance, a single 
card) must be loaded at program-generation 
time. 

There are only 14 codes, and all fit in 
one card; therefore, both the number of 
table entries per card and per table are 
the same. The code is a single character 
(thus, 1 in col. 42), and the percentage is 
4 digits long (format xx.xx %). Since the 
term "percent" means "per hundred", the 
decimal point must be moved two positions 
further to the left when multiplying by a 
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percentage: thus, the field contains 4 
decimal positions (not 2). 

(Refer also to Fiqures 71 and 72) 

Note that all detail output is specified 
ahead of all total output. 

Detail Printing on the Invoice--INVOICE 
File (Page 06; and Page 07, Lines 01-11). 

This output is performed at detail time 
(D 0 r H inc 01 • , 5). I N V 0 ICE was as s 0-

ciated with the printer (see page 01, line 
03) • 

Lin.§.§_Ql""O~_.Qn_..E£g.§!_QQ control the printing 
of the name on the first print line of the 
page. The Sold-To name (NAMED = Name sol]) 
--read from card 2 (assigned card-type 
Resulting Indicator 02)--is printed in 
positions 11-29; the Ship-to name (NAMEP 
Name shiEl --read from card 01 (indica tor 

01)--is printed in positions 58-76. Both 
are printed in the same line on the invoice 
form. 

The printing at the beqinning of each 
Account-No. qroup takes place as the Sold­
To card is being processed (indicator 02 
on); at that time, both t he ship-to and 
sold~to information is available, and can 
be printed concurrently (if L1--instead of 
02--were specified, only data from the 
first card of the group would be 
available) • 

The names are also repeated at the top 
of overflow pages, at overflow-output time 
(indicator OF). NL' is specified, so that 
the old names are not printed at overflow 
time at the top of one new page--followed 
by the new names on the next page from card 
type 02--when the overflow point and the 
end of a group coincide. 

In the calculation specifications (page 
04, line 01), the Sold-To name was moved 
into the Ship-To name field if there was no 
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Ship-TO card; therefore, both names are the 
same in that case. 

only fcr compatibility with other RPGs (any 
entry 0-3 would satisfy that requirement). 

Note: If the Ship-To area on the invoice 
is to be left blank when there is no Ship­
To card--rather than repeating the Sold-To 
card infermation--lines 01-03 en page 04 
~alculation specifications) would be 
omitted. However, a B must then be Flaced 
in eel. 39 (Elank After) of lines 04, 07, 
ana '0 of page 06; otherwise, whenever 
there is no Ship-TO card in a greuF, tbe 
data fro~ th~ last preceding Shi~-TO card 
remains in storage, and will be printed. 

Ling§_]2=]1_~nd_~]=1~ previde the eguiva­
lent functions for the second and third 
lines of the addresses. Hcwever, the 
street addresses and city/state are not 
re~eated en overflew pages. 

Ne entry is required in cols. 17-22 of 
line 08, because s~acing te the 
miscellaneous-data print lipe is s~ecified 
in line 11. The 0 in col. 18 is entered 

1i:.n~§_jj=ll (and, as explained below, line 
13) centro 1 the conditions under which the 
miscellaneous data is printed above the 
first detail line en the invoice. 

The form is skipped to the next channel-
2 punch before the miscellaneous-data line 
is printed, and to the next channel-3 punch 
(first detail line) thereafter. 

Note: Instead of utilizinq Skip/Before in 
specification line 11 to reach the 
miscellaneous-data print line (the simplest 
way to program this), Skip/After--which is 
usually more efficient in terms of 
throuqhput--can be used in the name-and­
address specifications lines. It reguires 
several entries, however, because all three 
name-and-address lines are printed at the 
start of a new customer qroup, but only the 
name line is printed on overflow pages~ 
The entries in cols. 17-22 (forms control) 
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of specifications lines el, 02, 08, and 11) 
should then read: 

L Line 01--ttJ 01 02 
Line 02--1)3 C 1 1515 
Line 08--tt tt 02 
Line 11--151) 1:t 03 

The miscellaneous-data line is printed 
after the name and address fer a new group, 
and ahead of the first detail line. It is 
also printed in the same pcsition on over­
flow pages (when overflow dces net ccincide 
wi th t he end of a qroup); l:ut scme of the 
fields are nct printeQ (NOF) on overflew 
pages. 

Because Custcmer Order No. (ORDRNO) is 
not available until the first detail item 
card has been read, the miscellaneOUS-data 
line must be printed ~1!~~ the first detail 
item card has been read, yet above the 
regular detail data. Therefore, it is 
printed during processing of a detail card 
(indicator 03 in specificaticns line 12), 
yet tefore the print line for the regular 

detail data (see page 07, lines 01-11) • 
But it is to be printed only before the 
first detail line (apart from overflow 
identification specified in line 11); 
therefore, the first detail card of a group 
must te identified. We chose to accomplish 
this as fellows: 

The data for the field DSCTCO is supp­
lied by the Sold-10 card, where it is 
never blank. When the first detail card 
is processed, the DSCTCO field, there­
fore, contains data. (One of the possi­
ble Disccunt Codes in this example is 
O--see Discount Table in Fiqure 71--but 
o is treated as non-blank in an alpha­
meric field. DSCTCO was defined as 
alphameric--see paqe 02, line 15.) 
Indicator· 20 is on only when DSCTCO is 
blank (see page 02, line 15) j it is 
therefore off when the first detail card 
is processed. 

specifying N20 with 03 in line 12 
permits the output to l:e performed for 
the first detail card, because indicator 
20 is off. As the data from the DSCTCO 
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field is transferred to the output­
storage area, the Blank-After (B in col. 
39) instruction causes the field to be 
cleared, and indicator 20 to turn on. 
The output controlled by the specifica­
tions in line 12 will thus never te per~ 
formed again until another Sold-To card 
has preceded a detail card--because 
indicator 20 remains on until data is 
read into the DSCTCO field again. (The 
entries in line 11 provide for the out­
put at overflow time.) The field DSCTCO 
was chcsen because its data is not 
needed again in the remainder of the 
operations for a group. 

]Qte: An alternate approach would be: 
Change all 11 specifications to L2. 
Then, specify Control Level L1 for'OBDBNO 

(rage 03, line 10). 
In place of N20 on page 06, line 12, speci­

fy 11. 
The B in line '3, page 06 is then not 

needed; nor is indicator 20 in line 15, 
paqe 02 then reguired~ 

This technique might be employed if the 
ccntents of all pertinent fields had to 
be preserved for summary punching. 

~E~~ifi~~!iQn§_lines_J3-1~ specify the data 
to be printed in the miscellaneous-data 
print line. 

Although the field DSCTCO is not sup­
pressed for overflow lines (no NOF entry), 
nothing will be printed from it, because it 
is blank at that time (see above). 

lin~§_QJ=jJ, page C7 contain the specifica­
tions for printinq of the item detail 
lines. 

The arrrersand symbols in the edit word 
for WHSLCC provide blank spaces on the 
invoice tetween the three digits. 

If the order item was not filled (i.e., 
it was back-ordered or cancelled), the unit 
Price (UNTPRI) field was left blank (in the 
previous oreration), and indicator 24 is on 
(see page 03, line 05). output of Uni t 
Pr ice (U NTPR I) and Gro ss A mount (GRS A MT) is 
suppressed (N24) when these fields do not 
apply (i.e., they are blank, with UNTPBI 
used as the criterion to set indicatcr 24). 
Although the fields are blank at input, 
blank numeric fields are converted to 
zeros, and .00 would be printed if the out­
put is nct suppressed. 

The Q1Y in line 06 pertains to Quantity 
Ordered; in line 07, it rerresents Quantity 
Shipped (see Figure 72), althouqh the data 
is taken frcm the same field. The guantity 
in line 07 is therefore allcwed to print 
only if the order item was filled 
(N24--UNTFBI field not blank)--it was part 
of the assumptions in the preceding 

application example that no partial fills 
would be made: either stock was sufficient 
to satisfy the quantity ordered, or the 
order item was not filled at all (it was 
then back-ordered or cancelled). 

B.O. is printed in the Quantity-Shipped 
area on the invoice (see specifications 
line 08) if the ~rder item was back-ordered 
and not cancelled: indicator 2' is on if 
the card is identified in coL 1 as a back­
order card (see page 03, line 02); indica­
tor 22 is on if the order item was can­
celled (see page 03, line 03). All three 
indicators (24 21 N22) are needed to estab­
lish an active back order, because the item 
might have been previously back-ordered, 
and filled or cancelled in the most recent 
pre-billing pass (see preceding application 
example) • 

CANC is printed in the Quantity-Shipped 
area on the invoice (see specifications 
line 09) if the item was cancelled (indica­
tor 22--see page 03, line 03). 

Summary Punching--SUMCARDS File (Page 07, 
Lines 12-20 and Page 08, Lines 01-05) 

This output is performed at total time (T 
in col. 15), at the end of an Account-No. 
control group (L1 in Output Indicators, 
line 12), when all totals accumulated from 
the cards of the group are available. 

The file name SUMCABDS was associated 
with an output file in the secondary hopper 
of the MFCM (see page C 1, line 02). 'The 
cards are directed to stacker 3. 

Lin~§_J]-2~_on_E~_~ contain punch-­
rather than interpret--instructions, 
because col. 41 is blank or O. 

Lin~§_Ql=Q1_2n_E~g§_Q§ contain interpreting 
instructions for selected fields--they are 
interpreting, rather than punching, speci­
fications because col. 41 contains a print­
head number (i.e., is not blank or 0). 

No!~_J: The interpreting feature is avail­
able only on the MFCM Model A1. 

Note 2: Punching of the summary card was 
specIfied between detail and total printing 
to optimize throughput--generally, alter­
nating forms printing and card punching 
tends to increase throughput. 

Total Printing on the Invoice--INVOICI File 
(Page 08, Lines 06-16) 

The form is first advanced to a predeter­
min edt 0 t"! all in e ( 0 4 inc c 1 s • 1 9 - 2 0 , s pe c i -
fica tions line 06). Three lines of totals 
are then printed at total time (T in col. 
15) when the L1 indicator is on (i.e., 
after each Account-No. group). ~he form 
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is double-spaced between the total lines. 
In sFecificaticns line 11, no entry is 
needed in col. 18, because forms advance 
before the grand-total line is sFecified in 
line 13--a zero is entered cnly for compa­
tibility with other RPGs (for that purFose, 
any diqi t 0-3 is satisfactory) • 

output for the second and third total 
lines (see specifications lines 08 and ~1) 
is also subject to indicator 23 being en. 
This sUPFresses the discount and net amount 
lines when no match on Discount Code was 
achieve~ betwe~n the code in the Sold~To 
card and those in the argument table. 
While calculation of these amounts was sup­
pressed in such case--see Fage 04, lines 07 
and 08.--.00 (not blank) would be printed 
for the t~o amount fields (because of the 
format of the edit words) if output were 
not suppressed, and a percentage figure 
from an earlier LOKUP operation ~ould be 
printed from TABPRC. 

Whenever the total in specification line 
07 is transferred to the output-storage 
area, the field is cleared to zero (B in 

col. 39) to be ready for accumulation of 
the total for the next group. Note that 
the Blank-After instructicn could not be 
entered en page 07 (SUMCARDS); otherwise, 
the field would be zero before output for 
printing. 

In line 09, note the lecation of the 
decimal-Polnt in the edit word: in the 
file-extension specifications, TABPRC is 
defined as ccnsisting of 4 decimal places, 
so that decimal alignment is correct when 
~£l~Ql£iing the percentage amount. When 
E£iniing the figure, however, it is to 
appear as a percentage again--the printinq 
of a decimal Foint (like any other con­
stant) has no connection with the location 
of the decimal point for arithmetic opera­
tions, as specified in the field 
definition. 

1ines_1l=1~ control the printing of the 
grand totals at the end of the report (LR 
indicator en). The form is advanced to a 
new invoice page, and all three final 
totals are printed on the first line. 
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STORAGE EEQUIREMEN1S 

The storage reguirements, fer both ~rcqram 
generaticn and processing of the object 
program, depend upon the number and ty~es 
cf srecifications used by the programmer in 
the source program. Approximaticns for the 
~odel 20 card RPG program fellow. 

~he RPG generator and the protected storage 
area require an approximate average of 1900 
bytes. In aadition, the requirements for 
each cara punched from the specificaticns 
forms are': 

1. File aescription card: 

2. File extensicn card: 

3. Inpu t specifications card: 
Recora identification 

+ 3 bytes for each card 
code 

Field description 
+ 4 bytes if the srEcifi­

cation FIELD-RECORD 
RELATICN and/or 
FIELD INDICATORS is 
used 

+ 2 bytes if Sterling 
Fiela has an entry 

4. Calculation specifications 

14 bytes 

18 bytes 

7 bytes 

7 bytes 

card: 5 bytes 
+ 8 bytes if one or two 

01 the fields FACTOR 1, 
FACTOR 2, and RESULT 
FIElD contain an entry 

cr +12 bytes if all three ef 
these fields are used 

+ 3 bytes each time the 
entry in the INtICA­
TORS field (ccls. 
9-17) aiffers frem the 
corresponding entry 
in tbe preceding line 

+ 3 bytes if resulting in­
dicaters are USEd 

+10 bytes for each literal whose 
overall length (including sign 
or apcstrophes) is lenger than 
six characters (See Note 1 at 
the end cf A~rendix A) 

5. output specifications card: 
File iaentification 

+ 3 bytes if output indi­
cators are used 

7 bytes 

Field description 8 bytes 
+ 4 bytes if the sreci­

fication CUTPUT 
INDICATORS ana/or 
BLANK AFTER is used 

+ 4 bytes for each use of 
a constant or edit word 

+ 1 byte for each position 
of a constant or edit­
word field, excluding 
the enclosing apostro­
phes (See Note 1 at 
the end of Appendix A) 

+ 2 bytes if Sterling Field 
has an entry 

6. Defined fields: 
(See Note 1 at the end 
of Appendix A) 
For each field name defined 
in the input or calculation 
specifications 8 bytes 
For each literal defined in the 
calculaticn specifications 
that does not exceed 
six characters 8 bytes 

Nearly all available core storage can be 
used ty the object program. The storage 
requirements for the opject program are 
based upon four factors: 

1. Basic routines 

2. Input/output routines 

3. Number of fielas, literals, and indica­
'tors used 

4. processing routines 

Basic Routines 

The basic routines contain the general 
logic of the object program. Their 
approximate storage reguirements are as 
follows: 

Basic reguirement, including 
the protected storage area 1090 bytes 

+ 40 bytes for using 
Matching Fields 
specifications 

+120 bytes for multiple 
input files. 

Thus, the maximum ~equirement for basic 
routines of one inrut file is 1130 
bytes; for three inpu t files, '250 
bytes. 
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Input/Output Routines 

The storage requirements for the I/O rou-
tines deFend uFon the particular I/O units 
used in the program. 

1. IBM 2560 Multi-Function 
Card Machine l:asic 
requirement 240 l:ytes 
if bcth heFpers are used, 
add 30 bytes 
for input using 

one I hopper, add 140 tytes 
or 

for input using two 
hOFpers, add 240 tytes 
for funched output, add 150 tytes 
for card printing, add 15 C l:ytes 

+ 64 l:ytes for each 
Frint head useG 

2. IBN 2520 Card Read-Punch, 
NaGel A1 
for input cnly 230 tytes 
for input and output 39 C l:ytes 
for cutput only 19 a tytes 

3. IEM 2501 Card Reader 150 l:ytes 

4. IBM 2520 Card Punch, 
Nodel A2 or A3 190 l:ytes 

5. IBM 1442 Card Punch 160 bytes 

6. IBM 1403 or 2203 Printer 100 tytes 
for Dual-Feed Carriage, 
add 30 l:ytes 

Number of Fields, Literals, and Indicators 
Used 

Alphameric fields and literals require one 
l:yte for each Fositicn. The num1:er cf 
bytes for numeric fields and literals can 
l:e cemputed with the following fermula: 

N + 1 
If N is odd: n = 

2 

N + 2 
If N is even: n = 

2 

N number of positions in the field or 
literal 

n = number of bytes required fer the 
numeric field or literal 

Constants and edit words are always cen­
sidered alphameric literals when determin­
ing storage requirements; tut the actual 
length of an edit word exceeds the speci­
fied length by cne or two l:ytes. 

Core-storaga-space is required enly once 
for each field, literal, ccnstant, and edit 

word--regardless of how often it appears in 
the program. 

Each entry in a table is treated like a 
literal: if it is alphameric, the number 
of bytes of core storage required is equal 
to the number of positions (N) in the 
entry; if it is defined as numeric, the 
number (n) of bytes required is determined 
by the above formula. For the entire 
table, the storage requirement is then: 

S L (K + 1) + 6 

where 
S number of bytes needed to store entire 

ta1:1e 
L length, in bytes, of one table 

entry (= N, if alphameric; = n, if 
numeric) 

K = number of entries in the table 

The 1 in (~ + 1) reFresents the "hold" area 
for the value selected frcm the table (see 
LOKUP operatien, under ~El.f.!:!l.§.!ion_~.£ifi-= 
g~.!i~B§ in the body of the manual)~ 

The numter of bytes required fer each 
cant reI level equals the total number of 
positions in the control field pertaining 
to this level. (See Note 2 at the end of 
Appendix A) 

The numter of bytes required for match­
ing fields levels (M 1, M2, M3) is computed 
by tbe following for~ula: 

(N + 1) (M + 1) 

where N stands for the total number of 
positions in the pertinent fields and M 
stands for the number of input files. (See 
Note 2 at the end of Appendix A). 

The basic requirement for the special 
indicators (LO-L9, ·1P, MR, H1, H2, OF, OV, 
LR) is 21 bytes total, regardless of wheth­
er they are used in the program. Any other 
indicators used in the prcgram take up one 
byte each, once. 

No1~: At least 200 bytes are always 
reserved for indicators and fields. 

Processing Routines 

Processing routines contain the instruc­
tions created from the source specifica­
tions. Therefore, the storage requirements 
for these routirres depend upon the degree 
of complexity of the program and the number 
of statements used. There are no hard-and­
fast rules for the computation of these 
requirements. 
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The listing below shows the approximate 
requirements of the more important entries. 
The storage requirements for processing 
routines are obtained by adding up the 
requirements of all entries used. 

,. Input Specifications 
(a) Record Identification 

(b) 

(c) 

Entries; 
Basic requirement for 
each main record 22 bytes 
Basic requirement for 
each OR record 14 bytes 

+ 2 bytes for a non­
sequential main 
record (alphabetic 
entries in column 
15-16) 

+ 8 bytes for test of 
record identifica­
tion code "c" 

or +'4 bytes for test of 
record identifica­
tion code "D" 

or +12 bytes for test of 
record identifica­
tion code "z" 

Field Description Entries 
Alphameric fields 
Numeric fields 

+ 8 bytes for field­
record relation if 
it differs from 
that in the previ-
ous line 

+18 bytes for first 
field indicator 

+12 bytes for second 
field indicator 

+'2 bytes for third 
field indicator 

Control Levels and 
Matching Fields: 
For each file with match­
ing fields 
For each control 
level used 
For each record that 
contains split con- I 
trol fields 
For each record that or 
contains split con-
trol fields with field­
record relation 
For each record that 
contains matching 
fields * 
For each record that 
contains unsplit con-
trol fields * 

6 bytes 
12 bytes 

14 bytes 

14 bytes 

4 bytes 

~2 bytes 

4 bytes 

4 bytes 
For each control 
field or matching 
field entry 
* ( See Note 3 at 
dixA) 

* 6 bytes 
the end of Appen-

2. Calculation Specifications 
For ADD/SUB: 
If 
(a) the same name is used 

for one factor field 
and the result field, 
and 

(b) the length of the other 
factor is equal to or 
shorter than the length 
of the result field, 
and 

(c) th~ number of decimal 
places is equal for the 
fields 

For three operands, other 
than (a) and (b), above 

+ 6 to 32 bytes if 
the number of 
decimal places 
differs between 
the fields. 

For Z-ADD: 
If the number of decimal places 
in the fields is 

6 bytes 

36 bytes 

equal 
unequal 

6 bytes 
24 to 44 bytes 

For Z-SUB: 
If the number of decimal places 
in the fields is 

For 

equal 
unequal 

MULT: 
without dec imal 
aliqnment 
(D!. + D2 = Dr) 
with decimal 
alignment 
(D!. + D2 '" Dr) 
(See Note 4 at 
dix A) 

18 bytes 
30 to 50 bytes 

30 bytes 

36 to 46 bytes 
the end of Appen-

For DIV: 
without decimal 
alignment 
(D!. - D2 - H = Dr) 36 bytes 
with decimal 
aliqnment 
(D!. - D 2 - H '" Dr) 

46 to 52 bytes 
(See Note 4 at the end of Appen­
dix A). 

For MVR: 
without decimal 
alignment 
(Dm = Dr) 12 bytes 
with decimal 
aliqnment 
(Dm '" Dr) 18 to 28 bytes 
(See Note 4 at the end of Appen­
dix A). 
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For ~CVE: 
From alphameric tc 
alphameric field 
From numeric to 
numeric field 
From numeric to 
alphameric field 
From alphameric 
tc numeric field 

For MOVEr.: 
FrcIP al rh amer ic tc 
alphameric field 
From numeric to 
numeric field 
From numeric tc 
alphameric fiEld 
From alphameric 
to numeric fiEld 

For MLLZC, MLHZO, MHIZC, 
From alphameric to 
alphameric fiEld 
From numeric tc 
numeric field 
From numeric tc 
alphameric field 
From alphameric to 
numeric field 

For ceMP: 
numeric fields-­
If the number of 
decimal rlaces is 

12 l:ytes 

12 to ,8 tytes 

12 J::ytes 

18 to 24 J::ytes 

12 tytes 

24 to 30 bytes 

12 to 18 bytes 

24 to 3C tytes 

MRHZO: 

'2 tytes 

12 J::ytes 

'8 tytes 

24 l:ytes 

equal for the fields 30 J::ytes 
If the number of 
decimal places 
differs between 
the fields 36 to 40 bytes 

alphameric fields-­
If both fields are 
of equal lenqth 
If field lengths 
are unequal 

For EXIT: 

For RLABL: 

For GOTO: 

For 'lAG: 

For IOKUP: 60 

For 'IES'IZ: 24 

to 

to 

If indicator (s) assigned to: 
Plus, Minus, and 
Blank 
Plus and Minus 
Plus or Minus, and 

12 tytes 

28 tytes 

4 tytes 

0 l:ytes 

4 J::ytes 

0 tytes 

108 tytes 

54 J::ytes 

54 J::ytes 
46 J::ytes 

Blank 
PI us or Min us 
Blank 

For SETOF, SETCN: 
basic 
+ 4 bytes for second 

indicator 
+ 4 bytes for third 

indicator 

42 bytes 
24 bytes 
34 bytes 

10 bytes 

For half-adjusting 6 to '6 bytes 

For each different 
resulting indicator 
within one line 

Testing conditioning 
indicators assigned in 
INDICATORS (cols. 7 to 
17)--each indicator 

However, no storagE at all 
is consumed if 
(a) all the same indi­

cators aFpear in 
the preceding line 
in INDICATORS, in 
identical form and 
order, ..e.ng 

(b) none of the same 
indicators are 
specified in 
RESULTING INDICA­
TORS (cols. 54 to 
59) in the pre­
ceding line. 

3. output-Format Specifications 
(a) File Identification and 

control: 
Basic requirement for 
each main record 
Basic re quirement for 
each OR record 

+ 4 bytes for each 
stacker select 
or space and 
skip entry, but 
not if the OR 
record was pre-
ceded by another 
record contain-
ing the same 
stacker select or 
space and skip 
entry 

+ 6 bytes for card 
printing 

+ 8 bytes for each 
output indicator 

+ 2 bytes for card 
punching 

12 bytes 

8 bytes 

8 bytes 

4 bytes 
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(b) Field Iescription Entries: 
Basic Requirement 6 bytes 

+ 8 bytes for zero 
suppre ss 

+ 8 bytes for editing 
+ 8 bytes for each 

output indicator 
+ 6 bytes for Blank 

After (numeric field) 
+10 bytes for Blank After 

(alphameric field) 
+ another 4 byt es for 

Blank After if a Zero­
or-Blank indicator is 
invol ved 

+ 6 bytes for each line 
with field name PAGE, 
and an additional 6 
bytes if output indi­
cators are specified 
in such line. 

TIMING FOR THE RPG PROGRAM 

~~~~~~!ion_g1-Q£ject_g~~£~m 

The time required for generating the otject 
program is estimated by the number of lines 
written on the specifications sheets. The 
first 50 specifications lines require 
about: 

3.5 minutes with the 
2560 Multi-Function Card Machine, 
MoClel A1 
2501 Card Reader, Model A1 
2520 Card Read-Punch, Model A1 

2.5 minutes with the 
2501 Card Reader, Model A2 

5.5 minutes with the 
2560 Multi-Function Card Machine, 
Model A2 

Each additional 25 specifications lines 
require about: 

0.5 minutes with 
input devices attached to an IBM 
System/360 Model 20, 
Submodel 1, 2, or 5, or 

0.8 minutes with the 
2560 Multi-Function Card Machine, 
Model A2. 

The time required to punch out the 
object-program deck at the end of the 
generation run is: 

60 seconds with the 
2560 Multi-Function Card Machine, 
Model A1 

80 seconds with the 
2560 Multi-Function Card Machine, 

l'lodel A2 
12 seconds with the 

2520 Card Bead-funch, Model A1 
2520 Card funch, ~odel A2 

20 seconds wi th the 
2520 Card funch, ~odel A3 

70 seconds with the 
1442 Card funch, r.odel A1 

!i..Q!~: 'fhe times gi ven above refer to a 
core-stor age cap acity of 4096 bytes. 

i£~£~§illB_Q!_!E~_QEj~£!_g£QE£~~ 

or 

The time required to process the object 
Frogram deFends upon the complexity of the 
specifications and the particular 1/0 units 
involved. A precise timing calculation of 
a specific RPG object program requires 
detailed knowledge of the BPG generator. 
No simple rules for timing can be used. 

W hen de te rmining the core-stora ge 
requirements for literals, constants, 
edit words, and field names, each is 
counted only once--regardless of how 
often it appears in the program. 

Fields used for control levels and/or as 
matching fields are stored separately 
for these purposes--apart from their 
storage for calculations, output, etc. 
The just-stated storage requirements 
refer only to the control-level and 
matching-fields operations. For these 
purposes, each position is counted, in 
numeric as well as in alphameric fields: 
numeric fields are not packed. 

Does not apply if the record was pre­
ceded by another record containing the 
same fields (unsplit control fields andl 
or matching fields) in the same columns. 

D1 number of decimal places in Factor 
1 

D2 number of decimal places in Factor 
2 

Dr number of decimal places in Result 
Field 

Dm number of decimal places in 
Remainder 

H 1 , if Half-Adj ust specified i 
0, if Half- Adjust not specified 
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The Report Program Genera tor requires a 
minimum of machine units to generate an 
object deck or to process an object pro­
gram. These are called ~~gYi~~a-Yni~~. 
Many features and units of the IBM System 
/360 Model 20 can be utilized in the Model 
20 RPG, even though they are not required 
for object deck generation or for object 
program processing. These are called sup= 
~~~tea_~n!12_~ng_!~~tgI~2. The required 
and supported units and features for the 
Model 20 card RPG are itemized below. 
Model 20 CPS RPG does not use 24,576 or 
32,768 bytes of main storage. 

MACHINE UNITS REQUIRED 

The minimum machine requirements for 
generating an RPG object program are as 
follows: 

• 4096 bytes of core storage, 

• One card-reading device (if the 2501 
Card Reader is attached to the system, 
it must be usej). 

The minimum machine requirements for execu­
tion of the RPG object program are as 
follows: 

• 4096 bytes of core storage 

• Input/Output devices as specified for 
the object program. 

MACHINE UNITS AND FEATURES SUPPORTED 

~~~~£g!iQD_Q!_gQjgg!_g£Qg£~~ 

The following machine units and features 
are supported for program generation, in 
addition to the required units: 

• Additional 4096, 8192, or 12,288 bytes 
of core storage 

• One printer with at least a 48-character 
set, for program listings 

• A second card-reading device (if the 
2501 is attached to the system, it must 
be used as one of the card-reading 
devices) • 

• A card-punching device, if the object 
program is to be punched. 

Pr~~2!ag~I_Obig£~-R£Qg~~ 

The following machine units and features 
can be utilized during the processing of 
object programs (the particular units that 
can be attached to the system depend on the 
submodel of the IBM System/360 Model 20 
that is used) • 

• IBM 2020 Processing Unit with 4096 
(minimum reguirement), 8192, 12,288, or 
16,384 core-storage bytes. Programs 
compiled for an IBM System/360 Model 20 
Submodel 1, 2, 3, or 4, will run on i 
24K or 32K Submodel 5. 

• One printer with up to 144 print 
positions. 

• Dual-Feed carriage for the IBM 2203 
Printer. 

• Card-Printing special feature for the 
IBM 2560 tiulti-Function Card Machine, 
Model A 1. 

• One, two, or three input files. 
a. One input file: 

2560 MFCM, hopper 1, or 
2560 M FCM, hopper 2, or 
2520 Card Read-Punch, or 
2501 Card Reader 

b. Two input files: 
2560 MFCM, hoppers 1 and 2, or 
2560 MFCti, hopper 1 and 2501 Cird 

Reader, or 
2560 tiFCti, hopper 2 and 2501 Cird 

Reader, or 
2520 Car d R ead- Punch and 2501 ::: ard 

Reader 
c. Three input files: 

2560 MFC~, hoppers 1 and 2, and 2501 
Card Reader 

• One, two, or three card output files: 
a. One car d output file: 

2560 MFCM, hopper 1 or 2, or 
2520 Card Read-Punch, or 
2520 Card Punch, or 
1442 Card Punch 

b. Two card output files: 
2560 tiFC~, hoppers 1 and 2, or 
2560 MFCM, hopper 1 and 1442 Card 

Punch, or 
2560 MFCM, hopper 2 and 1442 Card 

Punch, or 
2520 Card Read-Punch and 

1442 Card punch, or 
2520 Card Punch and 1442 Card Punch 

c. Three card output files: 
2560 MFCM, hoppers 1 and 2, and 

1442 Card Punch. 
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After the programmer has written the speci­
fications, and before the source deck is 
keypunched from them, he should thorouqhly 
"desk check" the program. Desk checking 
consists of a visual check of the specifi­
caticns sheets for obvious mistakes, and 
may also include a "manual run" of data 
records through the program. Desk checking 
can eliminate many errors in a new proqram. 

The fcllowing are suagestions of items 
to check which, experience indicates, tend 
to be sources cf error. It is also an 
excellent idea to review two other appen­
dices as reminders of Foints that must not 
be overlooked when writing a program: 

Appendix G - Summary of RPG Specifica­
tions, and 

Appendix H - RPG Program Listing (diag­
nostic messages) 

FILE DESCRIPTICN SPECIFICA~ICNS 

1. File names must be left-justified. 

2. File type must be I, 0, or C. 

3. rEVICE must contain a valid code. 

«. SEQUENCE (A or D) must l:e assigned if 
MATCHING FIELDS in the input specifica­
tions contains an entry, and it must be 
the same for all input and ccmbined 
file s. 

INPUT SPECIFICATIONS 

1. The first line must be a record identi­
fication line. 

2. Record identifications (cols. 7-42) and 
field descriptions (cols. 43-74) must 
not l:e specified in the same line. 

3. 

4. 

5. 

6. 

7. 

File names must refer tc input cr com­
bined files. 

File and field names must l:e 
left-justified. 

Every main record-identificaticn line 
must have a SEQUENCE entry. 

Any alphabetic SEQUENCE entry in ccls. 
15-1E must precede any numeric entry. 

The first Numeric SEQUENCE must l:e 01 
in cels. 15-16. 

!£REN1H] C. ERROR CHECK LIST 

8. Numeric SEQUENCE entries must have 1 or 
N in NUMBER. 

9. FIELD LOCATION--From and To--must be 
within the limits 1 to 80. 

10. A field defined as numeric must not be 
specified as greater than 15 positions. 

11. Field length, format (alphameric or 
numeric), and number of decimal places 
(if numeric) mU$t be identical every 
place that the sam~ field might be re­
defined, anywhere in the program. 

12. The number of decimal places specified 
for a numeric field must not exceed the 
field length. (Exception: packed 
input. ) 

13. Field Indicators must not be specified 
in PLUS or MINUS for alphameric fields. 

14. There must be an entry (M1, M2, or M3) 
in MATCHING FIElrs for at least one 
card type in each input and combined 
file when there is more than one input 
or combined file. 

15. The highest level for Matching Fields 
is M3. 

16. A Matching-Fields level (Ml, M2, or M3) 
cannot be split. 

17. The total number of positions for one 
Matching-Fields level or one Control 
Level must be uniform in all records 
with which it is used. 

18. a. Control Levels must. be specified in 
ascending sequence. 

b. The aggregate" length of a split 
Centrol Level must be uniform. 

19. Remember that Field Indicators assigned 
to ZEBC-or-BIANK are on at the begin­
ning of program execution, and until 
data is read into the field or the 
indicator is turned off by a calcula­
tion specification. They also turn on 
when the field is cleared by a Blank­
After instruction in output 
specifications. 

20. Do not specify stacker selection on 
input for a coml:ined-file card type for 
which punching or document-printinq is 
tc l:e performed. 
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21. If PAGE is sFecified as an input field, 
it must te defined as numeric, and 4 
Fositiens lcng. It cannot te read in 
packed format. 

22. Note that card punch-ccmbinaticn 12-6-8 
= + for Ii terals-- not 12 (=&). 

CALCULATION SPECIFICATIONS 

1. All detail-time calculation specifica­
tions must precede those for total time 
(Lx in cols. 7-8). 

2. OFeratien codes must be left-justified, 
and worded exactly as descritea in the 
manual. 

3. Field names and literals must te 
left-justified. 

4. Alphameric literals must be enclosed in 
apostrophes, and numeric literals must 
not teo 

5. Field lenqth, format (alphameric er 
numeric) and number of decimal places 
(if numeric) must te identical every 
place that the same field night be 
redefined, anywhere in the program. 

6. A field defined as numeric must nct be 
specified as greater than 15 Fositions. 

7. ~he number of decimal places specified 
for a numeric field must nct exceEd the 
fiela length. 

8. An alphameric field must never exceed 
256 positions. An alFhameric fiela 
used in a I·OKUP operatien is limited to 
a length of 80 charactErs; in a ceMP 
eFeration, it mQst net be longer than 
40 characters. 

9. An oFeration (except certain Mcve 
eperatiens) must not invol ve both 
alphameric and numeric fields. (How­
ever, the functicn table in lOKUP roay 
aiffer in format from the argument 
table.) 

10. All arithmetic oFeraticns reguire 
numeric fields, an~ the data must con­
sist of valid digi ts (0-9 cnly, pI us a 
sign in the low-erder Fosition). 

11. TESTZ requires an alFhameric field. 

12. An entry in RESULTING JNDICA~ORS is 
mandatory in CeMP, LCKUF, SETCN, SETOF, 
and ~ESTZ operations. 

13. Factor 1 and Factor 2 must have the 
same field lenqth in lCKUP OFeraticns. 

14. There is no automatic decimal aliqnment 
in L(KUP or Move operations. 

15. ~he field names in Factor 2 and in 
Result Fiela (if used) in a LOKUP 
operation must start with TAB. 

16. A table name in an RLABl line must be 
exactly four characters lcng, the first 
three being TAB. 

17. A RESULT FJELD name may not beqin with 
TAB unless the oFeration code is LORUP 
or RLABL. 

18. RESULTING INDICATORS must be blank for 
all Mcve operations, and fdr GOTO,. TAG, 
EXIT, and RLABL operations. 

'9. Half-Adjust must not be used with a DIV 
operation if an MVR operation follows. 

20. ~he pertinent DIV-operation specifica­
ticns must be in the line immeaiately 
preceding an MVR operation. 

21. An MVR-operation line must have 
identical entries in INDICATORS (cols. 
7-'7) as the precedinq DIV-operation 
line. 

22. Remember that total-time calculations 
are bypassed on the first card and--if 
contrel levels are specified--until 
after the first card of a type with 
Control Level specified. 

FILE EXTENSION SPECIFICATIONS 

1. Table names must begin with TAB, and 
must be four to six characters lonq. 
If the table name is to be referenced 
in a B.~.L. sutroutine, it must be 
exactly four characters lonq, includinq 
TAB as the first three. 

2 • PAC KED (c 01 s • 43 an d 55) m us t bel eft 
blank. 

3. If table lOKUP involves a RESULTING 
INDICATOR in HIGH or LOW, SEQUENCE (A 
or D) should be speci fied • 

OUTPU1-FORMAT SPECIFICATI~NS 

1. All aetail time output (D or H in col. 
15) must be specified ahead of all 
total-time output (T in col. 15). 

2. The first line must te a file­
identification line. 

o 

o 

3. Each main file-identification line must ~(:) 
have an entry in TYPE (col. 15). 
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4. File-identification and field­
description must not be specified in 
the same line. 

5. File names must refer to output or com­
bined files. 

6. File and field names must be 
left-justified. 

7. Each field-description line must have 
an entry in END POSITICN IN OUTPUT 
RECORD. 

8. ZERO SUPPRESS must be blank if 
CONSTANT-or-EDIT WORD centains an 
entry, and vice versa. 

9. ZERO SUPPRESS can only be specified for 
a numeric field. 

10. Constants and edit words must be left­
justified, and enclosed in apostrophes. 

11. An edit word can only be specified for 
a numeric field. 

12. A constant (cols. 45-70) and a field 
name (cels. 32-37) are mutually 
exclusive. 

13. An edit word can cause a field to con­
sume more space in the output record 
than the defined field length. There­
fore, when specifying END POSITICN IN 
OUTPUT RECORD, make sure not uninten­
tionally to overlay portions of succes­
sive fj.elds. 

14. a. Each time PAGE is used in output, 
it is first incremented by 1; 
therefore, do not use it in several 
output file-identification groups 
unless the number is supposed to 
advance each time. 

b. PAGE is always 4 positions long, 
numeric, and the units position is 
zoned. Normally, therefore, Zero 
Suppress or an edit word should be 
used. 

c. Entries in OUTPUT INDICATORS of a 
line with field name PAGE de not 
condition the'output; instead, when 
the indicator conditions are satis­
fied, they cause tbe contents of 
the PAGE field to be reset to 0, 
before the usual • is addBd prior 
tc output. 

15. output to a file occurs each program 
cycle (at detail or total time-­
depending on the entry in col. 15), 
unless indicators are entered in OUTPUT 
INDICATORS, and the specified indicator 
conditions are not satisfied (i.e., an 
indicator preceded by N is on, or one 
not preceded by N is cff). Therefore, 
three cautions are in crder: 

a. Output will occur at detail-output 
time before the first card has been 
read (see-Figure 6, RPG Program 
Logic) unless conditioned by the 
negative status (Nxx) of an indica­
tor that is then on (e.g., 'P), or 
by the positive status (fJxx) of an 
indicator that is then off (e.g., a 
card-type Resulting Indicator). A 
common error is the conditioning of 
an output file by only NMR--and, of 
course, the MR indicator is off in 
the beginning. (Indicator 
Hierarchy--Figure 11--shows which 
indicators are on in the 
beg inning. ) 

printing before the first card 
has been read is normal for con­
stants used as report headings, and 
for page number (PAGE) if it is to 
start with 1; but output from data 
fields would be blank or zero. 
Usually, the desired printing at 
that time is conditioned by indica­
tor 1 P. 

Punching of combined-file cards 
before the first card has been read 
will completely disrupt the 
program. 

b. Indicators assigned to ZERO-or­
BLANK in FIELD INDICATORS (input 
specifications) or in RESULTING 
INDICATORS (calculation 
specifications--arithmetic and 
TESTZ operations) are on at the 
beginning of program execution, and 
after execution of field­
description specifications which 
include Blank-After (B in col. 39). 

Care is therefcre required not 
to affect output inappropriately 
because of initial or premature ON 
status of an indicator. 

c. In a file-matching operation, a 
card will be processed (for output 
only) from each file during the 
same program cycle when the files 
match, if the only Output Indicator 
specified is MR. 

This means, for instance, that-­
when a matched secondary-file card 
is being processed--a primary-file 
card belonging to the next group is 
also processed for output; but it 
is never read. 

Therefore, the output for all card 
files being matched should always 
also be conditioned in OUTPUT INDI­
CATORS by their card type (or by 
the negative--N--of the other card 
types) ~ besides the MR indicator 
condition. 

(See g£Qg£~~_~~2~Ele§~_gre-Billing_~itn 
InyenlQ~Qni£Ql~L 
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16. When there are AND er OR lines, each 
file-identification line in the group 
must have Output Indicators specified. 

17. A Blank-After instructicn (B in ccl. 
39) causes the field to be cleared (to 
blank if alphameric, tc zeros if 
numeric) as seon as the data has teen 
transferred to the oDcFut-storage area. 

If the same field is used for output 
in several field-description lines, be 
careful to place the E in the last line 
executed. Normally, lines are 
executed--within detail-, total-, and 
overflow-output time--in the order in 
which they appear. However, when 
punching and card document-printing 
(interpreting) are bcth specified under 
the same file-identification line, 
transfer to the output-storage area for 
punching precedes transfer for 
interpreting--regardless of which 
specificaticn aPFears first. 

~8. Stacker selection must not be specified 
for the same card tYFe (ef a ccmbined 
file) in both the input and output 
specifications. 

If an output operation is to be per­
formed, stacker selecticn--if any--must 
be specified in the eutput 
specifications. 

19. Remember that overflow-output time is 
distinct from detail- or total-output 
time. If OF (or OV) appears in OUTPUT 
INDICATORS of a file-identification 
line, and OF (or OV) is on after total­
time output, the output specified under 
that file-identification line is per­
formed at overflow~output time. 

Therefore, be careful--if an OR line 
calls for the same output under another 
condition (e.g., L')--that the output 
does net occur twice in the -same cycle. 
(Usually, the OF line is also made con­
tingent upon the negative of the other 
condition--say, NI1). 

20. Bear in mind that total-time output is 
bypassed in the first program cycle 
and--if Control Levels are specified-­
until after the first card of a type 
for which Control Level is specified. 

21. On run-in, a specified Control Level 
indicator does not turn on until the 
first card with non-zero (alphameric 
field) data, or non-zero and non- blank 
(numeric field) data, in the control 
field has been read. 

22. Ferms movement is supp~essed when cols. 
17-22 in the file-identification line 
are blank (except in OR lines when a 
preceding line specifies forms 
control) • 
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Although this appendix may te cf qeneral 
interest, the prcgrammer need te familiar 
with it cnly if: 

1. In pu t cr out pu t da ta is in packe d for­
ma t; or 

2. An oreration is dependent on sequence, 
and the cards are in a non-standard 
sequence; or 

3. Uncommon characters or zones are 
involved in the data and opera~icns. 

The information provided here is in con­
densed and ncn-technical ferm. Greater 
detail, together with more technical data, 
can te fcund in the SRt putlicaticn lEI 
E~~!§~Ll£~_]~Q~1_1Q_I~~~ii~~~1_~~E~E~i~~i~= 
tics, Form A2E-5847. 

CODE STRUCTURE 

Characters are normally stered and manipu­
lated in the system/360 Medel 20 central 
processor in basic units called tytes. A 
byte consists of eight bits (binary 
digits) • 

While a decimal digit can assume ten 
different values (0-9), a tinarydigit can 
enly take en t~o alternate states: a and 
1. Accordingly, eight bits provide for a 
maximum ef 256 (i. e., 28 ) unique entities, 
wbich is the number of different characters 
that System/360 can rec~gnize and handle. 

This set of 256 unique characters repre­
sentable by a single byte is termed the 
]xtended ]inary-£od€d-]ecimal lnterchange 
.fode (EBCDIC). 

Hexadecimal Notaticn 
---------------~--~ 

A byte may be thought of as teing sutdi­
vided intc two half-bytes~ an upper and a 
lower half-byte. Each half-byte consists 
of feur tits. Four bits permit 24 permuta­
ticns, sc that a half-byte can represent 16 
different characters. 

This offers several benefits--amcng 
them: 

1. A half-byte is adequate for the storage 
of a digit (0-9) --see rata Fcrmats, 
below; and ----~-------

2. Any EBCDIC code can be referenced 
(e.g., in machine-language programming) 
by no more than two characters. 

The symtols chosen to express the 16 
permutations of bits in a half-byte in 
System/360 are the digits 0-9 plus the let­
ters A-F. This is known as a hexadecimal 
code--forming "sixteen" from the Greek for 
"six" and the La tin for "ten". (The system 
itself converts between hexadecimal and bit 
represen ta tion.) 

Since each upper half-tyte value may be 
associated with every lower half-byte 
value, a 16 x 16 matrix results, yielding 
256 unique bytes. 

Comparison of Hexadecimal and Decimal 
Nota tions 

In the decimal notation, carrY-over to the 
next position occurs at each multiple of 
ten; in hexadecimal notation, it occurs at 
each multirle of sixteen. The difference 
is illustrated below: 

o 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
n 
12 
13 ,4 
15 
16 
17 

31 
32 

255 

o 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
C 
D 
E 
F 

10 
11 

1F 
20 

FF 

This shows how t~e hexadecimal charac­
ters can represent the decimal range from 0 
to 255. 
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Figure D1. Hexadecimal Codes, Bit structure, Card Codes, and Assigned Standard Graphics 

Figure D1 presents the 256 unique EBCDIC 
characters. It is organized as a matrix, 
with the column labels pertaining to the 
upper half-bytes, and the row labels apply­
ing to the lower half-bytes •. 

Along the top and down the right side 
appear the sets of four bits that represent 
each half-byte internally in the system. 
The equivalent single-character hexadecimal 
coaes are shown along the bottom and down 
the Ie ft side. 

The rectangle at the intersection of 
each column and row indicates 

(a) Above the diagonal line w~thin the 
rectangle: The card punch-combination 
that corresponds to the particular 
EBCDIC character. (T = 12-punch, E = 
11-punch, Z = 0- punch.) 

(b) 

The transformation between card 
punches and internal binary representa­
tion is performed automatically by the 
central processor of the system. 

Below the diagonal line: The graphic 
that is normally associated with that 
EBCDIC character. 

To date, only the more common gra­
phics have been assigned as stanaard 
for specific EBCDIC characters. 

COLLATING SEQUENCES 

Refer to the EBCDIC table (Figure D1) in 
connection with the discussion below. 

Standard collatin~~~Qggg~ 

The system assumes the standard ascending 
collating sequence to run from hexadecimal 
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code 00 to FF (and the ccnverse for 
descendinq sequence). The sequence extends 
through all ~cws of a tatle column befcre 
proceeding to the top of the next column, 
thus: 

column 0, row 0; column 0, row 1; 02, 
03, ••• ; cclumn 0, row F; 

cclumn 1,. rcw 0; column 1, row 1; 12, 
••• , 1F, 20, ••• , FD, FE, FF. 

Hence, for examrle, in ascending 
sequence: 

1. The reriod symbcl(.) precedes (i.e., 
is lcwer in sequence than) the exclama­
tion mark (!) 

2. The exclamaticn mark (!) is lcwer in 
sequence than the 11-punch (-). 

3. Punch combination EZ987 precedes digit 
O. 

4. All special-character graphics, in 
standard assignments, rrecede the 
alpharet. 

5. The alphabet precedes (i.e., is lower 
in sequence than) the decimal digits. 

(If descending sequence is srecified, the 
converse applies.) 

Thus, the standard ascending ccllating 
sequence for the mcst ccmmcnly used charac­
ters is: 

l:lank, S, -, I, A-'Z, 0-9. 

(The can verse ap rlies to desce nding 
sequence. ) 

RPG rermits the user to surstitute any 
desired collating sequence for the IEM 
System/360 standard collating sequence (see 
abcve). Among likely reascns for such a 
sUbstituticn could be the use of ASCII 
(American Standard Code for Information 
Interchange) • 

Operations to Which Applicable 

When a user-specified sequence has been 
substituted, it apFlies durinq orject­
program executicn to the ccllating sequence 
in: 

1. Alphameric CCMP (CcmFare) cperaticns; 
and 

2. Matching Fields cFeraticns (matching 
and sequence crecking) • 

Not~: When numeric Matching Fields are 
specified, characters in hexadecimal column 
F should not be converted to characters in 
hexadecimal columns O-E. 

When an altered collatinq sequence has 
been Frovided to the program, it applies 
uniformly tc all of the above operations-­
it cannot be confined to an individual 
specification. 

Collating sequence cannot be altered 
for: 

1. ceMP operations on fields defined as 
numeric; 

2. Table LCRUP operations; or 

3. Ccntrol Level data. 

The standard collatinq sequence is 
always apFlicable tc these operations. 

Steps in Altering Collating Sequence 

1. Punch the letter A into col. 17 of RPG 
processor-deck card JC10001. (RPG 
processor-deck cards contain J in col. 
73, and are numbered in cols. 74-79.) 

Alternatively, duplicate processor 
card J010001, and Funch A into col. 17 
of one of the two copies. Re-insert 
the altered card in the pro~essor deck, 
saving the other one for jobs with 
standard collatinq sequence. 

2. Punch a translation table into a series 
cf four cards, as described below. 

3. Insert the four translation-table cards 
and the modified processor-deck card 
(J01000~) into the complete RPG input 
deck each time an object program that 
utilizes the altered collating sequence 
is to re qenerated by RPG. 

(The correct insertion of those 
cards is described in the SRL publica­
tion l]]_~~E!emLJ~~_]~Qel ~Report 
R~~~ram Generator for Punch-Card Eguip­
~~n1~_gE~£ating_PrQ~~g~£esL Form 
C26-3800.) 

Format cf Translaticn-Table Cards 

1-5 f~£Q_E§~§~£§_~~~ber 
Any numeric characters may be 
used, so lcng as the sequence is 
ascending for the four cards 
(described below). (The same 
format as for RPG specifications 
cards--i.e., page number and card 
number--is suggeste~.) 
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6 

7-70 

7'-80 

CaEd_i~en1ifi£~1iQn 
S = mandatoEY entEY 
TEanslation table 
see-explanatIon-below. 
Unused 
MaY-be used fOE any desiEed iden­
tification. RPG ignoEes entEies 
in these columns. 

TEanslation Table 

The collating sequence is punched into a 
set of fouE caEds. If any deviation fEom 
the standaEd collating sequence is desiEed, 
all fouE caEds must be pEepaEed, even 
though the change might be confined to only 
one quadEant of the EBCDIC table • 

Each of the fouE caEds pEovides fOE 
assigning positions in the collating 
sequence to the 64 punch combinations in 
one of the fouE quadEants (blocks of 64 
punch combinations) in the EBCDIC table 
(FiguEe D1). 

The fiEst caEd assigns sequence posi­
tions to the punch combinations in the 
fiEst quadEant--table columns labeled with 
hexadecimal codes 0, ~, 2, 3. FOE example: 

Table Column 0, Row 0 cOEEesponds to 
caEd column 7. 

Table Column 0, Row cOEEesponds to 
caEd column 8. 

Table Column 1, Row 0 cOEEesponds to 
card column 23. 

Table Col umn 3, Row F cOEEesponds to 
card column 70. 

The second caEd assigns sequence posi­
tions to the punch combinations in the 
second quadEant--table columns labeled 4, 
5, 6, 7. 

The thiEd caEd for the thiEd quadEant--
table columns labeled 8, 9, A, B. . 

The fouEth caEd fOE the fouEth 
quadEant --table columns labeled C, D, E, 
F. 

For chaEacteEs that aEe to Eetain theiE 
standaEd position in the collating 
sequence, punch the chaEacteE as it appears 
in the EBCDIC table, into the ~ard and 
column that cOEEesponds to that position in 
the table. 

The proceduEe fOE assigning a paEticulaE 
chaEacteE (say, alpha) to a non-standaEd 
position in the sequence is: 

1. DeteEmine the caEd and column occupied 
by that characteE (alpha) in the stan­
daEd collating sequence. 

2. Determine t he character (say, beta) 
that occupies the position in the stan-

daEd sequence to which character alpha 
is to be transposed. 

3. Punch chaEacter beta into the standard 
column fOE characteE alpha. 

It is permissible to assign a character 
to a new position in the collating 
sequence, and also retain the chaEacter 
nOEmally in that position in its standard 
position in the sequence, by also punching 
it in its standard column. The two charac~ 
ters aEe then treated as equal in Matching 
Fields and alphameric COMP opeEations. 

RepEesentative examples are presented 
fUEther below. 

The following rules apply to the assign­
ment of a non-standaEd collating sequence: 

1~ All fouE cards must be used. 

2. Only those of the columns 7-70 in each 
caEd need be punched whose correspond­
ing punch combinations in the standard 
collating sequence--as shown in the 
EBCDIC table--occur in the input data. 

3. If a chaEacter-column is left blank, 
but the punch combination corresponding 
to that column in the standard collat­
ing sequence does occur in the input 
data, that punch combination is con­
verted to the sequence position of 
"blank" (hexadecimal 40). 

Examples of Translation 

1. A characteE is to retain its standard 
collating-sequence position. 

To retain E83 ($) in its standard 
collating sequence position: 

Punch 11-8-3 ($) into column 34 of 
the second card--the column that corre­
sponds to the standard-sequence posi­
tion of the $ symbol. 

(Note that translation caEds are 
required at all only if theEe is any 
deviation from the standard collating 
sequence somewhere in the EBCDIC 
chaEacter set.) 

2. A character is to be transfeEred to a 
non-standard collating-sequence 
position. 

To transfer E83 ($) to the sequence 
position immediately after digit 9: 

Punch '2-1.-0-9-8-2--the stan­
dard punch combination following 
digit 9--into column 34 of the 
second card--the column that corre­
sponds to the standard-sequence 
position of the $ symbol. 
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If nothing is punched ~n column 
E5 of the fourth card--the standard 
Fosition for 12-11-0-9-8-2--the 
Funch ccmbination 12-Q'-0-9-8-L, if 
it occurs, is converted to the 
~equence position of "1:lank". 

3. Several characters are to 1:e trans­
ferred to the ~ame ncn-standard 
collatinq-sequence pcsition. 

Tc transfer E82 (!) and E84 (*) to 
the sequence pcsition immediately pre­
ceding the alphabet, and thus cause 
both to be treated as equal in 
seguence: 

Punch 12-0--tpe standard punch 
combination preceding the letter 
A--into columns 33 and 35 of the 
seccnd card--the columns that ccrre­
sFcnd to the ~tandard-sequence Fosi­
tions of the (!) and (*) symbols, 
respectively. If ncthing is punched 
in column 7 of the fourth card--the 
standard-sequence Fcsiticn cf 12-0-­
the punch ccmbinaticn 12-0, if it 
occurs, is converted to the sequence 
pcsition of "blank". 

4. The sequence pcsitions of two charac­
ters are to te interchanged. 

To interchange the relative sequence 
Fositions of the letter B and the digit 
2: 
a. funch 2--the character fcr the 

seguence positicn to be assumed by 
letter B--into cclQmn 9 of the 
fcurth card--the cclumn that ccrre­
sponds to the standard-sequence 
position of the letter B. 

b. funch E--the character for the 
sequence p,csition to be assumed by 
the digit 2--intc cclumn 57 cf the 
fourth card--the cclumn that ccrre­
sFonds to the stanoard-sequence 
Fosition of the digit 2. 

5. A character in its standard position is 
to be combined with ancther character. 
The example chosen will illustrate how 
signed positive values (12-overpunched) 
can 1:e combined ~ith unsigned pesitive 
values, without sacrificing the identi­
ty of negative values (11- over punched) • 
(The example assumeS that the field is 
d€fined as alphameric, and therefore 
not used in arithmetic or edit 
oper ations.) 

Tc combine the letter A (12-1 with 
the digit 1, in the position occupied 
by the digit 1 in the standard ccllat­
ing seguence: 
a. Punch 1--the character for the 

sequence position to be assumed by 

the letter A--into column 8 of the 
fourth card--the column that corre­
sponds to the standard-sequence 
position of the letter A. 

b. Also punch 1 into column 56 of the 
fourth card--its standard-seguence 
position. 

DATA FORMATS 

Data for fields defined as alphameric is 
stored in the IBM 2020 central processing 
unit with one character per byte (see Cod~ 
St£~~!~~ above). 
The byte bas the bit structure shown in the 
EBCDIC table (Figure D1). For example: 

1. The letter A occupies one byte composed 
of the bits 1100 0001--eguivalent to 
hexadecimal code C1 and card punch­
ccmbination 12-1. 

The C may be considered the zone 
portion of the character. 

2. The asterisk (*) occupies one byte com­
posed of the bits 0101 "OO--equivalent 
to hexadecimal code 5C and card punch­
combination 11-4-8. 

3. The numeral 4 occupies one byte com­
posed of the bits 1111 0100--equivalent 
to hexadecimal code F4 and card punch 
cede 4. 

The F can be considered the zone 
portion of the character. An F zone is 
tantamount to no zcne for a digit (0-9) 
in an alphameric field--the absence of 
a zone punch over a diqit at input 
causes an F zone to 1:e assigned; at 
output, an F does not cause a zone to 
be punched over a digit (0-9). 

Numeric Fields ------,--
Because four bits are adequate to represent 
any decimal digit (0-9), cnly a half-byte 
is needed in storage for each position of a 
field defined as numeric, except: 
(a) A half-byte is reserved for the sign-­

all numeric fields are signed, althouqh 
the siqn may be hexadecimal F (tanta­
mount to no sign); and 

(b) Each field must consist of full bytes-­
a half-byte must, therefore, be wasted 
in fields with an even number of digit 
positions. 

The method of storinq two digits in one 
byte is termed packed-decimal format, and 
is illustrated below. 
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Packed-Decimal Format 

All fields defined as numeric are stored by 
RPG in packed-decimal format. Normally, 
the conversien to packed format is per­
formed by RPG after the data has been read 
in; tut, if "Packed" is ~peeified in the 
input specifications for the field, the 
packing routine is bypassed, the data then 
teing assumed already to be in packed for­
mat. Core storage in packed format can be 
portrayed as follows~ 

If the number of di9it positions in the field is odd --

4 bits 4 bits 4 bits 4 bits 4 bits 4 bits 
~~~~c=::=y_J~~ 

I di9it I di9it I di9it I di9it I di9it I si9n I 
~'-----v--=""" .. ' 

byte byte byte 

If the number of di9it positions in the field is even --

4 bits 4 bits 4 bits 4 bits 4 bits 4 bits 
~~~~~~ 
I 0000 I di9it I di9it I di9it I di9it I si9n I 
'-----v------" ,~ 

byte b;e byte 

NUMBER STORED IN CORE AS 
(Expressed in Hexadecimal Notation) 

.L .L .L .L .L .L .L .L 
'0 '0 '0 ] ] ] '0 '0 ..s:: ..s:: ..s:: ..s:: ..s:: 

Max. = 15 di9its 
Gi :u Gi Gi 

...... 
~~ Gi Qj ~t GI GI IJ GI GI 

Q.~ Q.~ Q.~ Q.~ gJ Q.~ 

g...2 g...2 g...2 0.0 0.0 g...2 ;:)- ;:)-

Byte Byte Byte Byte Byte Byte Byte Byte 

1234 01 23 4F 

+1234 01 23 4C 

-1234 01 23 4D 

97531 97 53 1F 

+97531 97 53 1C 

-97531 97 53 10 

29486670 02 94 86 67 OF 

+29486670 02 94 86 67 OC 

572768911504329 57 27 68 91 15 04 32 9F 11,/11/9/7 

-572768911504329 57 27 68 91 15 04 32 9D 11,/11/9/7 

+57276891150432 05 72 76 89 11 50 43 2C 12/9/5 

-57276891150432 05 72 76 89 11 50 43 2D 11,/9/5 

The maximum size for a numeric field is 
8 bytes (i.e., 15 digits and sign). 

Digit positions (i.e., all but the low­
order half-tyte) must not centain bits 1010 
through 1111 (i. e., hexaCl ecimal A-F) if the 
field is to be used in arithmetic, COMP 
(compare), er edit (including Zero-
suppress) operations. These operations are 
based on decimal arithmetic; therefore, the 
digit values must lie within the decimal 
range (0-9). 

Data Input and/or Cutput in Packed Format 

Reasons and the pre per speCifications for 
reading numeric data into or out of the 
System in packed form were given under 
In~~l_~~§£iti£sliQB§ (Packed--col. 43) and 
under Qut~Qt-lor~at~£~cifi£ations (Packed 
Field--col. 44), together with formulas for 
equating field lengths in packed and 
unpacked formats. 

Figure D2 gives some examples of num­
bers, the £ormat in which they ~re stored 
in the processor, and the corresponding 
card punch-combinations if packed format is 
specified for input from or output to 
cards. Reference to Figure D1 (EBCDIC 
table) will clarify the examples. 

CORRESPONDING PUNCHES IN CARD COLUMNS IF 
PACKED FORMAT IS SPECIFIED 

11,/9/1 0/9/3 11,/8/7 

11,/9/1 0/9/3 11,/8/4 

11,/9/1 0/9/3 11,/8/5 

11,/11/7 11,/11/9/3 11/9/8/7 

11,/11/7 11,/11/9/3 11/9/8/4 

11,/11/7 11,/11/9/3 11/9/8/5 

11,/9/2 11,/11/4 11,/0/6 11/0/9/7 11,/9/8/7 

11,/9/2 11,/11/4 11,/0/6 11/0/9/7 11,/9/8/4 

0/9/7 11/0/9/8 11,/11/1 11/9/5 11,/9/4 9/2 11,/11/8/7 

0/9/7 11/0/9/8 11,/11/1 11/9/5 11,/9/4 9/2 11,/11/8/5 

11,/11/0/9/2 11,/11/0/9/6 12/0/9 11/9/1 12 11,/0/9/3 0/9/8/4 

11,/11/0/9/2 11,/11/0/9/6 1~O/9 11/9/1 12 12/0/9/3 0/9/8/5 

Fiqure D2.Examples of Packed-Decimal Data in Core and Cards 
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TIPS FOR MINIMIZING CORE-S10RAGE 
REQUIREMEN1'S 

These are generalized suggestions: not 
everyone necessarily holds true under all 
ccmbinaticns ef cenditiens, nor are they 
always practicable because cf ether factors 
involved. (Refer also tc ~to~2g~-B~g~i~~= 
~en!E' Ar;pendix A.) 

1. (a) If all pertinent input fields in 
several card types are in the same 
columns, and the format (e.g •. , 
alphameric, er numeric and numter 
cf decimal places) ccrresr;cnds 
tetween the types,define all such 
cards as one type. 

2. 

3. 

(b) If the majcrity cf the input fields 
are identical, use OR lines and 
Field-Record Relation entries rath­
er than ccmpletely separate file 
identificaticns. 

(a) Use the same fieid name for dif-
ferent input fields in different 
card types when field size and for-
mat (alphameric, cr numeric and 
number of decimal r;laces) are 
identical, if the data need not be 
r;reserved frcm ene card tyr::e tc the 
ether. 

(b) Use the same field name repeatedly 
in calculaticns as result field for 
various different items whenever 
the result need ne lcnger te 
retained; i. e. , emflcy cne werk 
field in several cal<;::ulatiens. 
(See CSTEXT in Figure 68--Parts II 
and III. ) 

(a) Use the minimum nqmber ef Record-
Identificaticn Ccdes to identify a 
card type. 

(b) Use.C for record-identification 
cede in preference tc D cr Z. 

4. When there are several card types r;er 
input (or cembined) file, twe control 
levels (say, L1 and 12) usually take 
less core than one sr;lit level. 

5. EmFlcying Matching-Fields specifica­
tiens sclely fer purfcses of seguence­
checking a single file cn cne or two 
fields requires more cere than sequence 
checking by ccmr::aring (CC~F) in the 
calculation specificaticns. Fer alr::ha­
meric fields, this is still true fer 
three fields. (Figure 68--Part I illu­
strates COMP fer seguence-checking. 
Note that the compare data from one 
card is saved for the next card.) 

sequence-checking by COMP operation 
also permits detectien of duplicates 
(shown in Figure 68--Part I), which is 
not part of the Matching-Fields 
seg~ence-check functien. 

]Q1~: sequence-checking a single file by 
COMP operation, rather than by Matching­
Fields entries, also tends to improve 
throughput: a Matching-Fields specifica­
tion delays the reading of the next card. 

6. Try to keep the source columns for each 
Ccntrel-Level or Matching-Fields input 
field uniform in all card types. 

7. Use Field Indicators in input specifi­
cations in preference te COMP operation 
in calculations. 

8. (a) Where feasitle, group together cal­
culatien specifications conditioned 
by the same indicators (cols. 

and 

7-17) • (In this context, "same" 
also implies identical status cri­
terion for an indicator: either gn 
or ]ot_QB in all lines.) 

(b) When successive specifications 
lines are conditioned by the same 
indicators, specify the indicators 
in the same erder (cols. 9-11, 
1 2- 14, 1 5- n) • 

When the same indicator is assigned as 
Resulting Indicator (cols. 54-59) in a 
specifications line, and as condition­
ing indicator (cels. 7-17) in that and 
the next line, there is no core saving 
if the two lines contain identical con­
ditioning indicators. 

9. (a) Try to define the number of decimal 
places to be uniferm for all 
numeric fields or literals used in 
one arithmetic or compare 
operation. 

(b) For ADD/SUB operations, also try to 
have fields er literals of sgual 
length. 

(c) For comparing (CeMP) alphameric 
fields, try to have fields or 
literals of equal length. 

10. When a number of fields are to be 
edited for output, define as many of 
them as possible with the same length, 
and edit them uniformly. This requires 
storage ef only a single edit word. 

11. (a) In ADD and SUB operations, signifi­
cant core space is saved when the 
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Result Field and Factor 1 and/or 
Factor 2 are the same, provided the 
ether Factor is of egual or shcrter 
length and all three have the same 
number of decimal Flaces. 

(b) In Z-ADD and Z-SUB, significant 
cere s pace is sa ved if the two 
fields have the same number of 
decimal places. 

(c) In MULT, DIV, and MVR, core sFace 
is saved if no decimal alignment is 
reguired. 

12. To clear a numeric field te zero, use 
SUB, with field name in Factor 1 = Fac­
tor L = Result Field. 

13. To turn indicators on or off (as 
Resu 1 ting In dica tors) in calcula tien 
sFecifications, based en whether 
numeric-field contents are plus, minus, 
or zero, add a literal zero rather than 
comparing with a zero. 

Fer the core savings to be realized: 
(a) T'he Res'Ult Field must be the same 

as one of the tw~ Factors; and 
(b) The literal zero must be sFecified 

with the same number of decimal 
rlaces as in the other Factor 
(e.g., 0.00 or .00). 

14. Specify one SETON (or SE'TOF) with two 
er three indicaters in preference to 
separate SETON (or SETOF) for each 
indicator. 

15. Use GOTO to: 
(a) Eypa~s a greup of inapFlicable cal­

culaticn specifications--rather 
tnan conditioning each by indica­
tors, particularly when several 
conditioning indicators would be 
reguired therefor. (See illustra­
tion in Figure 68--Parts I, II, and 
III. ) 

(b) Utilize the same series of calcula­
tion instructiens, applicable under 
different circumstances at dif­
ferent Faints in tte calculaticn 
specifications,--rather than 
repeating identical, or near­
identical, specifications. (See 
Sguare Root illustratien below-­
Fiqure E~2.) 

16. Punch constant data (such as date, for 
examFle) into the inFut card in edited 
format--rather than using an edit word 
in output specificaticns. 

'7. When testing for specific numeric codes 
in a field, define the field as alpha­
meric and compare (CCMP) to alphameric 
literals. 

TIPS CN SPECIAL PROGRAMMING REQUIREMENTS 

This section consists of suggestions for 
satisfying some common, yet non-routine, 
programming requirements. Most of the 
hints are presented in the form of illus­
trative RPG specifications, each preceded 
by a statement of the problem and followed 
by a brief explanation; but some hints lend 
themselves best to narrative format. (Two 
examples are included that involve branch­
ing to B.A.L. subroutines.) Those tips 
already included in illustrations in the 
body of the manual are not repeated here. 

An attempt has been made to qroup the 
pointers by the type of specifications with 
which the problem is most closely 
associated. 

Group Indication on "Run-In" 

Problem: At the beginning of the deck, a 
Control-Level L-indicator does not turn on 
until detail-calculation time for the first 
card of a type for which Control Level is 
specified EB~~ni£h_iE_n~1~~er~ (if alpha­
meric field), or not blank or zero (if 
numeric field) in-t~~=coQ1~gl=fielQ. 

Figure E1 illustrates a method for 
assuring group indication at the beginning 
of each group, even when the control field 
in the first such card is blank or zero. 

ASE~E1i$n: Control Level 1 was assiqned 
in the input specifications (cols. 59-60) 
to the pertinent card type and field. 

~.!.E.l§:BE!iQQ: The L1 indicator is turned 
on, by a SETON operation, in the detail­
time calculations durinq the first program 
cycle. This assures that r1 is on for 
group indication during detail-time output 
for the first card. The program itself 
turns off L1 after each detail-time output. 
Thereafter, normal Control Level operation 
turns on L1 at the end of each control 
group. 

The SETCN instruction also turns on 
another indicator (say, 90). By condition­
ing execution of the SETON specification by 
N90 (cols. 9-11), L 1 is never aqain turned 
on by the SETON instructien--only at the 
beginning of program execution, when indi­
cator 90 is off. 

If desired, additional L-indicators 
(say, L2) could also be SETON for the first 
card. Remember, however, that SETON of L2 
does not automatically set on L1--both must 
then be specified. 
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Checking That output-Card rields are Blank 
Before Output 

tem will halt when the card has been 
processed; punching can be suppressed 
by output Indicator NH 1 (or NH2) • 

Pr.2Rl.§1!!: 'Ih e user somet imes desires 
assurance that the card fields into which 
output will be punched are blank; i.e •• 
were not inadvertently punched in a Frior 
cperation. 

Note: 
1~--The approach assumes a read-punch I/O 

device. 

2. 

,. Define the file as a cembined file. 

If the area is troken into several 
fields, do not assign the same indica­
tor to more than one field--otherwise 
it can te turned on again by a later­
specified field even if turned off by 
an earlier one. 2. Define the file in the input as well as 

the cut put specificatiens. 

3. 

4. 

refine the area to be eutput-punched as 
a single centinueqs alphameric input 
field (if practical--otherwise, as sev­
er al fields) • 

3. punching is assumed to be at detail 
time, because Field Indicator status is 
not available until detail time. 

Control Levels Initiated by Card Type 

Assign an indicator (01-99) to Field 
Indicators, Blank (cels. 69-70). In 
the detail~calculaticn specificaticns, 
SETCN Hl or H2 if the indicator 
assiqned to Blank is net on. The sys-

Probl.§.!L!: A Cont rol Level (s ay, I 1) is 
specified in the normal manner in the input 
specifications. In addition, a higher 
level (say I.2) is to be initiated precedin.$l 
the processing of a card of a cer~ain type. 

INTERNATIONAL IUSINESS MACHINES COItPORATION IB~ REPORT PROGRAM GENERATOR CALCULATION SPECIFICATIONS 
IBM System/360 

Dot. __ ~_ 

Program ___________ _ 

Programme, _-:--________ _ 

0: Indicators Resulting i ~ 1---.----.-----1 Indicators 

I I j § PIUI' Minul' z~~o 
I ] fi.ld i. ."i Blank 

Un. t: g Factor· 1 Operation Factor 2 Result Field Length 1 « Compare 

1 5 And And ~ ~ High low Equal 

'orm X24-3351-1 
Printed in U. S. A. 

7.5 76 71 78 79 80 

ld.~~i:~on I I I I ( \ I 

Comments 

£! I £! I £1.1 1>21<21=2 

3 ~ , 6 7 • 9JIOJlI 12113114 151'617 II l' 202122 23'42526·272' 293031 323334 353637 313940"1 42 "3 ,44 45 46 47 4.4950 51.52.535455 5657 .58 5960 61 62 63646566 67 6869707172 73 74 

01' j C N!'J~ Ii' I i I : ! ' sEiriollf ,I i I I ! ! I ! Iii: I i 9111 Lil! ii'!;! I I 

01 2 I C I I I' I iii I I : I! iii I ,! i I : I 1 I Iii !; ~rr-+:-;--'---'-+-I 
"i. i ~! I I Ii! , , : iii I I ii, ! I I I I ii' ! 

INTERNATIONAL tUSINESS MACHINES COItPORATION IBM 
REPORT PROGRAM GENERATOR OUTPUT-FORMAT SPECIFICATIONS 

IBM System/360 
Date ___ _ 

Program ___________ _ 

Pro,rammer __________ _ 

Space Sltl, 

~l Uno ! Filename 
e ~ • 

j E 11 i! ~ 
.E t: .. ~ ! 

Output 
Indicators 

,.l 1 
£ ! 

Punching 
InltructiOft 

Field 
Name 

B End 

i! - g 
In Output ~ Constant or Edit Word ...... 

1 11 1 

Form )[2+33$2.1 
Printed In U.s.A. 

1S 76 77 71 7910 

Icf::':i:~on I I I I I I I 

Sterling 
Sign 

Position 

3' 5 6 7 8 9 1011 121314 15 16 \718 1920 2122 232.25 262728 293031 32333'( 35 36 37 3839 40.1.2.3 •• ., ... ., •• '9 50 51 52 53 5' 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 717273 7' 

0 1 oANIYFIL E P 1 Lt I ! i I ' ! : I: : : ' , ; 

o 2 0 I i I J Ij i : ; ! I 

- I i 

Figure E1. Group-Indicaticn, Even When Centrol Field is Zero in First Card of Deck 
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INTERNATIONAL BUSINESS MACHINES CORPORATION IBM 
REPORT PROGRAM GENERATOR CALCULATION SPECIFICATIONS 

1)01. ___ _ 

Program ___________ _ 

PrOlramm., 

~~ Indlcatars 

1 J. 1 
t 

Un. " Factor 1 ,?: 

1 E 
~ 

~ ~ ~ 
3' 5 6 , 8 9 10 11 1213 U 15 16 17 18 1920 21 22 232425 2627 

° 1 I C -r I ' I I I I: ' I 
o 2 C I ! : I: I I! 
o 3 C Li_ 81_ I i i ! I'! I 

o I. I C 

051 C T ,T 
1 ! ! i 

0',1 C i I I i I i I I I 
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Figure E2. Control levels Initiated ty Card Type--Regular Control Level Also Specified 

AS~QNE1ien: A separate card-type Resulting 
Indieat~r (say, 80) has teen assigned to 
the card type which is te initiate the 
higher-level centrel break. 

F iqure E2 (Parts I and II) shows two of 
several rossible proqramrring methcds. Part 
I assumes that the L. centrel field also 
exists in the special L2-level card. Part 
II assumes that the special L2-level card 
contains no ether control field, and it is 
necessary to prevent the occurrence cf a 
spurious L1 break after it--when the L1 
field of the next regular card is ccmFared 
with that in the last preceding regular 
card. 

EXE1A~Aiion==RA~i_l: The first total-time 
instruction turns cn L2. L' must also be 
SETON, because lower levels do not automat­
ically turn on when a higher one is turned 
on by SETCN. All L-indicators are turned 
off by the proqram itself after the next 
card has been read, and before its control 
fields are compared. 

The specifications must be at total time 
(LO in cols. 7=8, because another L- ' 
indicator is not necessarily cn), and must 
be the first ones at that time so that 
others are properly conditioned by the sta­
tus of L1 and L2. 
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No!~: Unless there is a special reason for 
wishing te utilize L2, tbe same results can 
be accomplished ty simply ccnditioning the 
operations concerned by indicator 80 
itself--remember that totals, toe, can be 
conditioned by any indicater, and are not 
dependent on a Centrol-Level indicator. 

~~~1~~~!lQn==g~£1-1l: As Part I; but, in 
addition, indicator 8~ is turned ~n when­
ever L2 is turned on. 81 is used te turn 
eff L1 next cycle, when it may have been 
spuriously turned en by the regular next 
card fellewing the special card; at the 
same time 8' is turned off, so that 11 
turned en ty subsequent (legitimate) cen­
trel breaks is not artificially turned off. 

Problem E: A Control Level (say, Ln is to 
be-InItIatediQl1Q~lng the processing ef a 
card of a particular type (say, identified 
by c a:rd- type Res ul ti ng I nd icator 8 C) • 

Figure E2--Part ~II shc~s one of several 
solutiens. 

]XE1E~~!~Qn==£~f!_II1: Luring detail-time 
processing of a card of the relevant type 
(indicator 80), anether indicatcr (say, 90) 
is SETON (see second line). Indicator 90 
is then on at the beginning of processing 
ef the next card (total time) and until 
SETOF at detail time of the next cycle (see 
first specifications line). As the first 
total-time cal.culation specificaticn (see 
third line), L1 is SETCN if 90 is on--thus: 
L1 is turned on at the beginning of prcces­
sing for the card fellowing a type-80 card; 
it remains on until turned off by the pro­
gram itself after the card has been cem­
pletely precessed. 

Note: If the purpose is merely to 
calCulate or output totals fcllowing a card 
of a particular type--not to utilize data 
frem, or punch into, the next card in some 
selective manner--none of the special 
calculation specifications shown in Part 
III are necessary. 

The indicator (80) of the card that is 
to be followed by the special eperations is 
en throughout its trocessing. Tctals can 
be calculated or output at detail time as 

well as at total time. The simplest 
solution then is to specify all such 
calculations and/or output as the 1~§1 
detail-time calcuiations and output, 
respectively--conditioned by indicator 80. 
Detail-time operations on the data in the 
type-BO card have then be~n completed 
before the operations that are to follow a 
card-type 80. (See also Figure E5 for 
another approach.) 

Problem C: No Control Level is specified 
in-cols:- 59-60 of the input 
specifications; but Control Level L1 is to 
tUrn en 2rece~g the processing of a card 
ot a certain type. 

Sol~!i~~ (cne of several): Assign 
Resulting Indicator L1 in cols. 19-20 in 
the card-type identification specifications 
for the pertinent card type. 

Control On A Signed Field--No Break Between 
Unsigned and Plus-Signed Cards 

Problem: Cccasionally, a Control. Level 
must-be assigned to a numeric field that 
contains positive and negative values. If 
the sign is to be ignored, no problem 
exists: defining the field as numeric 
strips the zones from control. If the siqn 
must be considered, and positive fields are 
never or always signed ('2-everpunch), no 
problem exists either: defining the field 
as alphameric retains all zones for 
control. (It is assumed that negative 
values contain an 11-overpunch in the 
low-order position.) 

It is, hcwever, possible that positive 
values in some cards are signed 
(12-overpunch), and others are not. This 
situation may arise, for instance, if some 
cards were created as unedited output in a 
previous Model 20 operation, while others 
were keypunched. 

Figure E3 shows how it is possible to 
control on such a field, distinguishing 
between positive and negative values--yet 
not breaking control between identical 
positive values, some of which are 
12-overpunched in the sign position while 
othe rs are not. 
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Figure E3. Control on a Signed Field, No-Zone and '2-Zone Combined 

ID£.E.J:..~!latiQn.: Cards with a negative value 
in the field (1'-punch in col. 10) are 
assigned a different card-type Resulting 
Indicator (11) from those that are not 
nega ti ve (no l1-punch in col. 10 
--indicator 12). No distinction is made 
between the non-neqative cards with and 
without a 12-overpunch in the low-order 
position: thus, indicator '2 represents 
all positive-value cards. 

The field (cols. 5-10) is defined as 
numeric, and a Control-Level indicator (L1) 
is assigned in the normal manner (cOls~ 
59-60 of the input specifications). This 
provides normal control on the absolute 
numeric value in the field, ignoring sign: 
if the absolute value differs in two 
successive cards, L' turns on before 
total-calculation time. 

The calculation specifications shown are 
irrelevant when L1 has already been turned 
on by a change in absolute value; but they 
do not interfere, because they do not cause 
L. to turn off. However, if L' is not 
on--i.e., the absolute value did not change 
from the previous card--they cause L. to 
turn on if the sign of the value changed: 

The last line causes indicator 2' to 
turn on if the value is negative. On 
the next program cycle, L' is turned on 
if either (1) the value is negative 
(indicator 11) and that in the previous 
card was not (21 not on)--see the first 
line~-or (2) the value is not negative 
(indicator '2) but that in the previous 
card was negative (21 on)--see the 
second line. The third line merely 
turns off indicator 21 so that it does 
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not remain on following a card with a 
posi ti ve value. 

In order to condition other total-time 
operations properly based on the status of 
L1, these specifications must be the first 
ones at total time •. Since, by definition 
of the problem, these specifications are 
significant only when L1 is not already on, 
LO is required in cols. 7-8 to define them 
as pertaining to total time. 

Note that Field Indicators or Compare on 
the field contents--instead of OR lines and 
card-type Resulting Indicators--could not 
be used, because that information from the 
new card is not available at total time 
(see Figure 6, RPG Program Logic). 

!Qte: See also Al!g~gQ_~Qll~!!n~~g[~gnQg, 
Appendix 0, for combining C-zone and F-zone 
characters for Matching Fields operations 
on alphameric fiel~. 

Indexing--Analyzing and Forming Fields 
Position-by-Position 

~~~~lg~: A card type contains a variable 
number of fields of variable length, and 
these fields are to be printed separately. 

A common application involves 
name-and-address cards in which the user 
has not assigned a field of fixed length to 
each portion (name, street address, 
city-state), and the number of fields (data 
print lines) is allowed to vary (usually 
from two to four). 

Figure E4 (Parts I and II) shows RPG 
calculation specifications that offer one 
solution (in conjunction with appropriate 
input and output specific ations). Pact II 
of Figure E4 suggests a method of 
eliminating unnecessary print cycles when 
the card contains less than four fields. 

1. Each name-and-address card contains one 
to four name-and~address fields. 

2. Each field allows for 1-18 positions of 
data. 

3. The 1 as t d at a char act er in e a c h 
utilized field is followed by a special 
symbol ($ was arbitrar ily chosen). 

4. The 1 ast fi el d us ed is followed by two 
$ symbols. 

5. The group of fields is defined in the 
input specifications as a single 
77-position alphameric field, named 

SOURCE (4 x 18 = 72 +5 possible $ 
symbols = 77). 

~Ql~tiQn: Figure E4--Part I--should be 
studied line by line, and the operation 
simulated on a piece of paper. Easically, 
a source field is shifted left one position 
at a time, repeatedly (lines 19 an d 06), 
until it is exhausted (indicator 80 on) • 
Each time, the leftmost position is 
examined to see whether the $ symbol, 
terminating a field, has been reached (line 
10). A test is also made for two $ symbols 
in succession, signalling the end of data 
(lines 07, 08, 10, and 11). The chan.cters 
(line 08) up to a dollar sym bol ar e 
assembled, one at a time, in the field 
RESULT (lines 14, 16, and 17). 

The shifting is accomplished by moving 
between a work field (WORK1) and the SOURCE 
field (lines 12 and 13), and between WORK2 
and RESULT (lines 16 and 17). The work 
fields differ in length by one position 
from the corresponding SOURCE and RESULT 
fields which, in conjunction with 
appropr i at e us e of MOVE and MOVE L 
cperations, accomplishes the desired end. 

stepping the data to the left in the 
RESULT field is continued even when the 
data field contained less than 18 
fositions, so that the output will be 
left-aligned (lines 18-20, and 15). For 
this reason, a counter (CHRCTR = character 
counter) is initialized at 17 for each 
field, and decremented for each shift 
(lines 03, 04, OS, 18, and 31). Figure E4 
-part 11- shows the specifications required 
when ~he data is to be right-justified in 
the output field. 

Four output fields (PRINT1, 2, 3, ~nd 
4--see lines 22,24,26, and 28) are set up 
to receive the data which has been 
assembled in the field named RESULT from 
the respective portions of the consolid~ted 
infut field (SOURCE). A counter (FLD:TR = 
field counter) keeps track of which data 
field in the consolidated field SOURCE is 
being processed; it is reset to zero at the 
beginning of the entire operation, so that 
it is always cleared when processing of the 
next name-and-address card starts. (See 
line 30, and lines 01 and 02--we have 
assumed that the user specified GOTO START 
at the appropria te paint in the calcul ation 
specifications for a name- and-address c~ rd, 
and branches around this section on ather 
card types.) The COMP operations in lines 
21, 23, 25, and 27 determine, based on the 
contents of FLDCTR, to which of the four 
cutput fields the data in the field RESULT 
belongs. 
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Figure E4 (Part II of III). Indexing: Analyzing and Forming Fields position by 
Position, Calculation Specifications 
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Figure E4 (Part III of III). Indexing: Analyzing and Forming Fields Position by 
Position, Output-Format Specifications 

Because no more than four fields are 
permitted, H1 (line 27) is turned on (to 
halt the system), if the field-counter 
value exceeds 3. (3--not 4--is the 
criterion, because we start with 0, and do 
not increment until the first field has 
been processed--see line 30.) When the two 
successive $ symbols are encountered at the 
end of an earlier field (i.e., less than 
four fields appear in the card), the entry 
in line 11 prevents further processing. 

The field RESULT must be blanked (line 
29) after the processing of each field of a 
card: because only eight blanks can be 
moved as a literal, an 18-position blank 
alphameric field (BLNK) is set up for the 
purpose (line 33). (See explanation below: 
Clear inSL an~..1.E.hEmeri£F i.,gld. ) 

Unnecessary print cycles can be 
prevented, as shown in Part III, when there 
are less than four fields, because the 
indicator-setting operations in lines 21, 
23, 25, and 27 were so designea that the 
indicator (85, 86, 87, or 88) on at output 
time represents the number of fields in the 
card, the other three indicators being off. 
Forms advance after the last 
name-ana-address line should then be 
specified as Skip/Before in the first 
output line that follows, because of 
variable execution of preceding lines. (:f 
unnecessary print cycles are suppressed, as 
shown in Part III, Blank-After need not be 

sFecified and the conditioning indicators 
in cols. 10-11 of lines 22,24,26, and 28 
are not required.) 

Note: The technique can also be adafted to 
translating certain cha~acte~s in a field 
to others. 

Clearing an Alphameric Field 

Problem: It may be necessary to clear 
(i.eol-blank) an alphameric field by a 
method other than a Blank-After instruction 
in the output specifications. 

Solution I--field no larger than eight 
positions: Specify an alphameric literal 
of "blank" in Factor 2, and MOVE this 
literal to the pertinent field (specified 
as Result Field) 0 

~ol~tion Il--field larger than eight 
positions: With the RLABL 
pseudo-operation, define a new alphameric 
field of the desired length; the field will 
be blank. MOVE this field to the relevant 
field to be blanked (specified as Result 
Field in the MOVE operation) 0 

Figure E4--Part I illustrates the 
method--see lines 33 and 29. (Note that 
RLABL field names must not exceed four 
characters. ) 
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Figure ES. Total-Time Calculations Based on Type of Last Preceding Card 

Card-Type Resulting Indicator During 
Total-Time Calculations 

During detail-time calculations, the status 
of card-type Resulting Indicators reflects 
the card type being processed. During 
total time, the indicator for the next 
card--whose data is not yet available to 
RPG--is on, and that representing the just 
processed card is off (unless both cards 
are of the same type) ; thus, total-time 
calculations can very easily be based on 
the type of card that follows (LO can be 
specified in eols. 7-8 if none of the 
indicators L1-L9 are desired as a 
condition) • 

Problem: Calculations at total time are to 
be conditioned by the type of the last 
preceding card. 

Figure ES shows a simple solution. We 
have assumed that the criterion card type 
was assigned indicator 10 in the input 
specifications. 

~~£lsns1iQn~ An indicator (say, 20) is 
SETON at any point during detail-time 
calculations, when the particular card type 
(indicator 10) is being processed. That 
indicator is then used at total time in 
conjunction with any L-indicator (Lx = 
LO-L9, as desired). It must be SETOF 
again, either by the end of total time, or 
during detail time before it is SETON on 
the basis of indicator 10--otherwise it 
would remain on even when card type 10 did 
not precede total time. If SETOF during 
total time, LO must be in cols. 7-8, 
because other L indicators may not be on 
for every program cycle. 
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Figure EE. AND and OR Lines in Calculation Specifications 

AND and CR Lines in Calculation 
Specific ations 

Figure E6--Part I presents a technique for 
conditioning a calculaticn by mote than 
three indicators in an ANt relationshi~. 
Part JI of Figure E6 shows three 
alternatives for establishing CR 
relationships. 

ExNE1!E:.t!.2.!!.§":' The 'illus-trations are 
largely self-explanatory. It is important 
to rememter that (with certain excepticns, 
like L-indicators) indicatcrs that are 
SETON remain on unless turned off by SFTOF 
or as Resulting or Field Indicatcr. 

Part I: When three indicator conditions 
are satisfied, a fourth is SETCN. This is 
then used in conjuncticn with further 
indicators to conqition execution of other 

specifications. Each additional "AND" 
line, using this approach, permits addinq 
two more indicators to the AND 
relationshi~. 

Part II (a): The same spcifications are 
executed when the indicator conditions in 
either line are satisfied. 

Part II (b): The same indicator (90) is 
SETCN when the indicator conditions in 
either line are satisfied. Execution of 
the calculation operations is then based on 
the stptus of that indicator (90). 

Part IT (c): The program branches to the 
same routine when the indicator conditions 
in either line are satisfied. 
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Figure E7. Distinquishing ~2-, 11-, 0-, No-Zone, and ~ in Input Fields 

Distinguishing Zone Punches in Input Fields 

R££~l~m: Alphabetic codes are sometimes 
structured se that the so-called 
unit-recerd zone punches (12 = A-I, 11 = 
J-R, 0 = S-Z) represent greups. TESTZ 
Frovides for convenient determination of 
12- and 11-punches in the high-order or 
sale position of alphameric fields; rut it 
does not distinguish between 0 and the 
remaining (net 12- or 11-) zene punches 
(i.e., it lumps all hexadecimal codes ether 
than 50, C, 60, or D as "ne zone") • 

Figure E7 shows hew to test a 
single-pesition alphameric input field 
(named CCDE) for· 12-zone, 11-zone, O-zene, 
no zene punch (digits 0-9), or clank. We 

have made the assumption that the code 
consists only of A-Z, 0-9, and blank. The 
COMP-operation techn1gue can, of course, be 
applied to identifying characters within 
any EECDIC range (for example, all of 
hexadecimal zone E). 

EXEla~atio~: Indicator 12 will be on for 
A-I (or any character with hexadecimal 50 
or zone C); indica tor 11 is on for J-R (or 
any character with hexadecimal 60 or zone 
D); indicator 10 is on for letters 5-Z; and 
indicator 99 is on when the ~olumn is 
blank. No zone (i. e., d iqi ts 0-9) is 
represented by 90 N'O N99. 
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Figure E8. Absolute ComFare, Sign Reversal, and Siqn Removal 

Absolute Numeric cempare--Including 
Illustratien of Sign ReverEal and Sign 
Removal 

E£~Rl§~~ A Compare (COMF) operation fer 
numeric fields is always algebraic; i.e., 
the sign in the low-crder Fositien of the 
field is taken into consideration. For 
example: -8 is smaller than (+),. 

Figure E8--Part I presents a methcd for 
comparing the abselute value (ignorinq the 
sign) in a field to a constant, without 
changing the sign in the original field 
itself. ~wo of several alternate 
techniguEs are shown in Parts II and 
III--this time on the assumpticn that the 
siqn in the field need net be preservEa. 

h§§~~.E!isll'§1. FIELD1, FIELC2, and FIELD3 
represent numeric data fields; CCMFLD is a 
new field created so as not to disturt the 
sign in a data field. 

1~.El~Q~1igQE~ Part I: As the data field 
(FIELD') is transferred te a work field 
(COMFLD), it is tested fer sign. If 
negative, the sign is reversed, so that 
comparison is always with a positive value. 

The sEcend line, incidentally, 
illustrates the simplest method for 
reversinq the sign in a field. 

Part II: The zone ef the digit 5 
(hexaaecimal zane F--see EBCDIC 
table)--eguivalent tc "ne Eign"--replaces 

any other zone in the low-order position of 
FIELD3. Any ether character in the 
EBCDIC-table column labelled F woula do as 
well as a 5. 

This illustrates a simple technigue for 
removing a siqn. (See also Fiqure E19 for 
removal of enly a plus siqn.) 

Part III: The first line is assumed to 
represent any normal arithmetic operation. 
Advantage is taken cf an operation that has 
to be performed anyway to ascertain the 
siqn in the pertinent field. If negative, 
the siqn is reversed by the Z-SUB 
operation. 

The examples in Parts II and III sacrifice 
the original sign in the field. 

In all three examples, the literal could 
have teen specified simply as 1250 instead 
of a 1250.00. However, the format employed 
minimizes the core reguirements for the 
operatien by obviating decimal alignment 
(see St~~~B§g~b~§~§Q!§, Appendix A and 
Ti.EE_Sll~~iQi~i~~n~fg£§=~!g~~g§ 
]§g~i~~men!E' in this appendix). 

Arithmetic Cverflow 

R£QR1~l!!~ During object-program execution, 
no indication is given when an arithmetic 
result exceeds the capacity of the Result 
Field: the excess high-order positions are 
lost. 
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Figure E9. Testing for Arithmetic Overflow 

Figure E9 illustrates a method for 
recognizing such cases, ~h€n the 
Result-Field length is less than 15 
positions. 

]Xfl~natJ~n~ A work field (AOWOBK = arith­
metic oVErflow work field) is set up, long 
enough to accommodate the largEst result 
that CQuld cccur in any arithmetic opera­
tion that is to ce checked for overflow and 
larger than the fields ultimately destined 
to rEceive the results of the pertinent 
operations. The same work field can te 
u~ed each time, provided the number of 
decimal plaCES required is unifcrm. Two 
operations employing the same work field 
are shown in Figure E9. (NH 1 is a condi­
tioning indicator in the second example; 
otherwiSE, a correct sEccnd result wculd 
turn off H1 even if the first result 
cverflowed .) 

The result of the arithmetic operation 
is moved, right-alignEd, tc the ultiITIate 
Resul t Field (PROnCT or FINAL), and then 
subtracted back into the wcrk field. If 
the result of this operation is not zero, 
overflow has occorred. 

The work field must be large enough to 
contain a significant digit in the overflow 
portion (the excess length, to the left, 
teyond the ultimate resul t field s), eVEn 
~hen part of the overflow pcrticn could 
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FINAL 12 rJ,._ 
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contain zero--for example: initial result 
of operation = '0045678. If the ultimate 
result field contains (say) six positions, 
overflow will not te detected unless the 
work field (containing the initial result) 
allows for at least eight pcsitions-­
because the result happens to be 0 in the 
seventh position. 

Function Table Containing Several Functions 
per Field 

Problem: In a table look-up operation, it 
Is-sometimes desired to lccate more than 
one functicn per argument. 

Solution: Place the several functions for 
one-arqument next to each other so as to 
form cne continuous field. In the file 
extension specifications and the LCRUP 
operation, treat the multiple function 
fields as a single field of a size that 
exactly accommodates the several functions. 
After the ICKUP operation, separate the 
individual functions by MOVE and MOVEL 
operations. 

Note: If the functions are numeric, all 
subfunctions for one function field should 
have the same siqn--which should only be 
punched in the table-input cards in the 
low-crder position cf the rightmost 
subfield. 
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MOVE TAB FUN FUNWRK 1.1 
M'OVEL fUNWRI< FUNC#2 6 

, MOVE FUNWRK I=UNCI3 OS 
, . 

Figure E10. Multiple Functions frcm a Single LOKUP Operation 

Figure E'O--Part I illustrates the 
specifications to handle three functicns 
for cne argument, and part II graphically 
portrays the Move cperaticns. 

l~§~~~!is~§l 15-pcsition functicn field, 
defined appropriately (and, in this 
example, as alphameric) in the file­
extensicn specifications. It consists of 
three functions--from left to right: 
FUNC#1 (4 positions), FUNC#2 (6 positicns), 
and FUNC# 3 (5 posi ti ens) • 

converting units to Dozens 

problem: Input quantities are expressed in 
units;-but output is to be expressed in 
dozens, and units less than a dozen. 

Figure E11 shows two simple conversion 
routines. 

!§§~i!ignE+ UNITS field has been defined 
elsewhere, as numeric with. 0 Decimal 
Posi tions. 
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Fig-ure E12. Square Root 

Ex~1~n~11Qn-=Q21iQn_li As long as 12 can 
te suttract~d frcm UNITS without the ccn­
tent~ of the field UNITS turning negative, 
1 is added tc DOZENS. The rcutine is 
repeated as long as the ccntents of UNITS 
is greater than zero after 12 has been sub­
tracted. The last sFecificaticns line pro­
vides fcr restcring the UNITS value to what 
it was before subtracticn cf 12 caused it 
to turn negative. 

Note: Indicator 92 (seccnd and fourth 
lines) may te removed~ this saves scme 

-core-storage space, but causes the pIoqram 
to execute one extra circuit thrcugh the 
loop when~ver UNITS ha~pens to be an 
integral multiple of '2. 

lll1l!l!21iol!=.::.Q21io1Lll: 'Ire numter cf 
units is divided by 12 and the result is 
stored in a new field named rOZENS. Since 
there arE no decimal Fcsiticns in dividend, 
divisor, cr quotient, the remainder also is 
an integer. The remainder is moved to 
UNITS by the MVR oFeraticn, which first 
sets UNITS tc zero; thus, excess ~csiticns 
teyond the t~o-digit size cf the remainder 
are zero, and no lcn,qer ccntain the crigin­
al UNITS value. (Alternatively, a ne~ 
field can be assignEd for tlle units less 
than a dozen, if it is desired to preserve 
the oriqinal total units.) 

Square Root 

Figure El2 presents one of several simple 
RPG routines for calculating a square root. 
The Newton-Raphson ~uccessive-approximation 
fODmula is applied: 

Ri = successive approximations of square 
root, and 

S = the square (radicand) of which the 
square root is to be extracted. 

~§§um~1iQnE~ Radicand (SQUARE) ~ 14 posi­
tions, with 0 decimal places. As the 
example is designed, a 7-position square 
root is calculated; 8 positions are al~owed 
for intermediate values (field SQROOT), but 
the high-order position will always be zero 
in the final result. 

The user may change the sizes of the 
SQUARE and SQROOT fields, and may introduce 
decimal ~laces into the radicand--provided 
he maintains the proper mathematical and 
RPG relaticnshiFs fcr sizes and decimal 
places in all the pertinent fields. 

ExplaB~1i~~Q!~li~~§_112: Relating the 
calc~lation specifications to the formula 
should clarify the operation, with these 
additicnal ccmments--
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1. An extra position (decimal place) is 
assiqned to the guotient (fourth line-­
YlRKFID) for greater accuracy; it is 
then half-adjusted and dropped after 
the last calculation in the loop (the 
sixth line). 

2. The routine is repeated until two suc­
cessive half-adjusted results' are 
identical (see seventh and eigth lines, 
and indicator 90). To permit the com­
parison of succesive results, the old 
result is stored at CLtBOO (see third 
line). 

3. An arbitrary initial value (3000000-­
first line) has been used for the first 
approximation. Optimally, to minimize 
the number iterations, the initial 
value should be of the same order of 
magnitude as the ultimate sguare reot. 
If the magnitude of the radicands is 
fairly hcmegeneous, the user should 
substitute anoth~r, mere appropriate, 
first-approximation value. 

If sguare roots are to be extracted 
for values in a substantial number of 
cards, the fellowing is a good techni­
gue for minimizing the number of itera­
tions, if ether aspects of the job do 
not preclude it: 

Cn a sorter, sort the data-card 
deck int~ seguence on the radicand 
field--at least en the first few 
hiqh-order positions. Initialize 
SQROCT with an arbitrary value (see 
first line) only fcr the first 
card; for subseguent cards, always 
enter the routine at SQRRTN. This 
uses the sguare root from the pre­
ceding card as tre first approxima­
tion. Since the radicand values 
are in seguence, the previous 
sguare root will be relatively 
close to the one for tre new radi­
cand value, and convergence will be 
rapid. 

Repetitive Output 

R~Q~l~~~ it is sometimes desired to repeat 
the same output (forms printinq or card 
punchinq) a fixed or variable number of 
times. One common application is the 
printing 0f shippingl~bels. 

Fiqure E13 presents a method for print­
inq the same name and address a number of 
times from a single input card. 

1. The Name-and-Address cards include a 
field (NUMBER) which contains the num­
ber of times the data is to be printed. 

2. The data from each card is to be 
printed at least once, and not more 
than nine times •• (If more than nine 
ti~es must be allowed for, simply 
increase the size of the fields NUMBER 
and CO NTRL.) 

3. Input censists of a single file com­
posed solely of Name-and-Address cards. 

4. No calculation specifications are 
required, except those that control the 
output iterations. 

No!~: If the user's application does not 
conform to the restrictions in items 3,and 
4, above, he must make suitable modifica­
tions in the assignment and use of indica­
tors. Caution will be reguired: the user 
must bear in mind that (1) in this example, 
the last output per input card occurs after 
the next card has been read, and the new 
card-type Resulting Indicator is on and (2) 
whenever (in each loop) the proqram 
advances from total-time output to detail­
time calculations, it also passes throuqh 
overflow output time--thus, if other opera­
tions in the job utilize the OF indicator, 
they will occur in each pass throuqh the 
loop. 
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Figure E13. Repetitive OutFut 
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]~21~n~1~£n§_!gf-Xigg~~_]j1 (Figure 6( RPQ 
Prggf~~_l£~i£ will be a helpful reference): 
No card-type Resulting Indicator is needed 
in the input specificaticns, because there 
is only one card type. Output need net be 
conditioned by an indicator, because (1) it 
is at total time (T in ccl. '5); there­
fore, no spurious output eccurs at detail 
time befcre the first card has teen read 
(1P time), and (2) the data is to be 
printed every program cycle, except at the 
beginninq before data frcm the first card 
read is available for output--and, at that 
time (the first cycle), total time is 
bypassed by the proqram. 

The first line of the calculaticn speci­
fications provides for a new field (CCNTRL) 
to which the contents of NUMBER are trans­
ferred. This is done only the first time 
the program passes through detail-time cal­
culations on each card (when indicator 90 
is off). It is necessary tecause, each 
time befcre detail calculations are 
repeated for the same card, the program 
again transfers the input data tc the pro­
cess area: thus, the same data frcm cel. 
1 is repeatedly placed into the location 
for the field NUMBER. Tc ccntrol the num­
ber of iterations, a separate field is 
therefore needed. 

In each pass through detail calcula­
tions, 1 is subtracted (second line) frcm 
the contrclling number. As long as the 
result is qreater than zerc (indicator 90 

on) the program branches (from the third 
line) to total-time calculation. When the 
contents of CONTRL are no longer greater 
than zere, the program follews its normal 
seguence: detail time is followed by the 
reading of a new card, which is in turn 
followed by total-time calculation and 
output. 

It will be noted that indicator 90 turns 
off when the data has been printed once 
less than desired. However, after detail 
time has been completed, and the next card 
read, total-time calculations and output 
follow. The total-time output at that time 
is based on the data from the previous 
card, because the new input data is not 
transferred to tbe process area until just 
prior to detail time: thus, this output 
cycle supplies the data for the last time 
for each card. No spurious output is 
created after the first card has been 
read --whose data is not yet available at 
the first tetal-time output of that program 
cycle--because total time is bypassed at 
the beginning of proqram execution; how­
ever, when branching from detail time to 
total time, total-time operations are 
executed. 

]21~: During program generation, a cau­
tionary message-- II GCTO and TAG are not in 
the same calculation time"--will be 
printed. Since the branching from detail 
time to total time is intentional, the mes­
sage should be ignored. 
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Figure E'4. Page Totals 

Page Totals 

Problem: Sometimes it is desired to list 
values-and--when the forms-overflow point 
(channel 12) is reached--to print a total 
of the listed values at the cottcm of the 
fage befere forms advance to the next page, 
although a control break may not have 
eccurred. 

Figure E14 presents twe solutions: only 
the calculation Epecificatic~s differ 
between the two. option I cumulates the 
individual values directly inte the three 

J I 11 J 

ll¢ I ,! .;, , , , 

I i i 
i . I , ' , , : , . 

'11<' I ; I 
i 
! 

-' , , I i 
! 

, : 
i . ; 

, ; I 

total fields (p~ge total, centrol group 
total, and final total), whereas Option II 
employs total transfer from one total to 
the next higher. option II uses more 
instructions and core-storage space, but 
minimizes the amount of calculation time. 

!§~Q~El~£n~ for this example: 

1. The contents of an input field named 
VALUE are to be listed at detail time. 

2. Totals of VALUE are desired at the bot­
tom of each page, at the end of each 
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Control-Ievel-' grouF, and at the end 
ef the report. 

3. Carriage tape channel 4 serves for the 
Fage-total location. 

4. When there is a control break, a page 
total is to te forced, followed ty the 
Contrel-level total. 

.!1£..2!~.!!~li.2B.§_i.2!:_1iE~.£~j.!!--calculatien 
specifications: OFtion I shows straight­
forward addition of the individual values 
to the t~ree totals; optien II accemFlishes 
the same by total transfer to progressively 
higher-level totals. Noteworthy in Cption 

1. The second line provides for 
transfer--at total time--of the Fage 
total (PGETOT) to t~e Control-Level 
total (CTRGRP), FrovidEd the overflow 
Foint had been reached (OF on) during 
the Freceding detail-time printing. 

2. The third line accomplishes the same as 
the second whenever a centrol creak 
eccurs at a point on the page ether 
than the overflow Foint. This is 
necessary so that the centrel-greup 
total includes the values frem a fage 
that is enly partially filled (OF not 
en) when a centrel break occurs. 

output-fermat specificatiens: The first 
two lines specify printing at detail time 
for each card, except that output is sup-

pressed eN ~P) before the first card has 
been read. 

The third, fourth, and fifth lines pro­
vide for the printing of page totals, 
clearing the page total (B in col. 39) 
each time in anticipation of accumulation 
for the next page. When the overflow point 
coincides with· a control break, the output 
must te perfdrmed at total-output time--not 
at overflow-output time; otherwise, the 
page total would be printed under the 
contre~-group total (see next two specifi­
cations lines), and not at all if LR is 
on--because overflow-time occprs later than 
total-eutput time. NL' is specified with 
Of in Output Indicators so that the output 
does not occur at overflow time, but at 
total-output time (I' in CR line). Also, 
if a ceritrel break has occurred, the ferm 
should not be advanced to a new page until 
the control-group total has also been 
printed en the old Fage: therefore, the 
different forms-control specifications in 
the main and OR lines. 

The sixth and sevent~ lines provide for 
the centrcl-group total beneath the page 
total, and for clearing of the control­
group field so that the next group's total 
can be accumulated. The form is advanced 
to the top ofa new page after printing of 
a group total. 

The last two lines contain normal speci­
fications for printing the grand total. 
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Figure E15. Delayed Forms Cverflow 

Delayed Forms Overflow 

Pr£~l~~: Forms overflow ncrmally cccurs 
after total-output time in the same prcgram 
cycle in which the overflow point was 
reached. Eowever, with small contrel 
groups, it may be desired always te cem­
plete the listing of cards of one greup on 
the same page. 

Figure E15 presents two techniques for 
delayinq forms overflow until a control 

, J i Ti 
201 '! lb. ,-

; . 
: 

: 
. I I 

24 1; 6. , 

; 

ZtJ 
, 

, 

2.4 1 
. 

i I , 

break has occurred at or beyond a carriaqe­
tape channel-'2 punch. Option I is based 
on a single channel-12 punch. Option II is 
based on succesive punches in channel 12 
from the earliest desired overflow point 
through the last possible point--assuming 
that a group total might have been printed 
three lines above the first channel-12 
punch. 
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1. One cr more fields are listed at detail 
time. 

2. A grcup total is to be printed at total 
time at the end of each control grcup-­
Control Level L1 has been assigned to 
some control field in the infut 
specifications. 

3. Forms overflow is desired only after a 
contrcl-group total (i.e., a group is 
not to be split between two pages)-­
and cnly provided a funch in channel 12 
has been sensed. 

4. The ( fir s t ) chan n e 1- 1 2 pun chi s hi q h 
enough to allow space cn the same page 
for frinting the largest possible con­
trol group (+ 4 lines, because of the 
specific Space/Before and Space/After 
instructions in this example). 

5. For cpt ion II, channel 12 is punched 
for every line from the first cverflow 
line (as explained in 4, above) through 
the last possible print line on the 
page. 

6. Channel-1 punch represents the top of a 
page. 

Exp1E~E1i£~E~fo~~~£!iS~_1: The first line 
in the calculaticn specifications presents 
the normal manner of summing an amount 
field f9r control-qroup total; in addition, 
an indicator (90)' is turned on whenever the 
total fi eld (SUMANY) is zero (90 is used in 
the output specificaticns). The second 
line causes an indicator (99) to be set on 
at detail-calculation time, if the overflow 
indicator turned on after the precedinq 
detail-time or total-time output--99 serves 
to "remember" that the overflow point has 
teen passed. The third line causes 99 to 
be turned off during detail-time calcula­
tions for the first card cf a contrcl qroup 
because, if the overflow point had been 
reached before or during the preceding 
total-outfut time, the form was advanced to 
a new page (see output). 

The first two lines of the cutput-format 
specifications take care of normal detail 
printing; lines 03-05 contrcl the output of 
the L1 group total (preceded by an extra 
space), and forms overflow, as follows: 

1. Line 03 causes printing at total time 
if channel 12 had not been passed dur­
ing detail-time output--in the same 
(indicatcr OF) or a previous (indicator 
99) program cycle. 'The form is 
advanced 3 spaces--but not to a new 
paqe--after the total is printed. 

2. Line 04 causes printing at total time-­
followed by forms advance to the next 
page--if the overflow point had been 
passed during.a E~~lig~§ proqram cycle 
(indicator 99). 

3. Line 05 provides for printinq at 
overflo,w-o ut pu t time-- followed by forms 
advance to the next paqe (forms control 
frcm the previous specifications line 
applies)--if the o~erflow point was 
passed during detail-time or total-time 
output of the §Erne proqram cycle (indi­
cator OF) • 

This takes care of the situation 
where OF turned on after listinq of the 
last card of the group. 

It is also possible that OF turned 
on cnly as a result of printinq the 
group total on the basis of the speci­
fications in line 03--the output is 
then performed twice: first at total­
output time (per line 03), and aqain at 
overflcw-cutput time (per line 05). In 
such case, the second output to the 
file must be performed, in order to qet 
the~forms advance to channel 1. How­
ever, as the field SUMANY is trans­
ferred to the output-storaqe area, it 
is reset te zeres (B in col. 39): 
this turns on indicatpr 90 (see first 
line of calculation specifications), 
and output from the field is suppressed 
(N90). (Note that this method assumes 
that the L1-level data total cannot be 
zero. If Zero Suppress, or an edit 
word that does not preserve .00 for an 
all-zero field, were used,. output for 
the field need not be suppressed since 
nothinq would then be printed when the 
field centents are zero--see Option 
II. ) 

]XE~~£~ig~§_fO~_QE1iQ~_II~ The calcula­
tion specifications consist only of the 
normal entries for summinq an amount field. 
The first two lines (lines 08 and 09) of 
the output-format specifications take care 
of normal detail printinq. Lines 10 ~nd 11 
control the output of the L1 qroup total 
(preceded ~y an extra space), and forms 
overflew, as follows: 

1. Line 10 causes printinq at total time 
if a channel-12 punch has not been pLe­
viously sensed. The form is advanced 3 
spaces--but not to a new page--after 
the total is printed. 

2. Line 11 provides fcr printinq at over­
flow output time--followed by forms 
advance to the next page--if a channel-
12 punch was passed durinq output in 
the same program cycle. Sincechannel 
12 is repeatedly punched, the initial 
overflow point could have been passed 
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in a prior cycle when there was no con­
trcl l:reak. 

Ncte that--if the first channel-12 
Funch is sensed at the line on which 
the I.1 NOF tctal (spec. line 10) is 
printed at total-output time--the cut­
Fut will be repeated at cverflew-cutput 
time, because OF is then on for the 
first time. The outrJt to the tJl§ 
must be performed in such case in crder 
to gEt forms advance tc the next page. 
~he field SUMANY is reset to zero after 
the first output (B in col. 39); noth­
ing will be Frinted the second time, 
because Zero SUPFress (Z in cel. 38) 
eliminates the entire field contents 
(zercs) • 

Overflow Forms Advance Before Totals 

Probl~~: Normally, totals are printed on 
the same page as the last detail data, even 
if the overflow point (channel- 12 punch) 
was passed during detail-time output of 
that Frogram cycle. This is so because 
overflow time, or automatic forms advance 
to channel 1, occurs after total-time 
output. 

Figure E16 shows bow to advance the form 
to the next page befere the printinq of 
totals, if the overflow point was passed 
during detail-time output in the same pro­
qram cycle. 
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~~El~n~!jQn§l output specifications in 
lines 01-03 are normal for detail Frinting 
when there is only one card type. 

If overflow was signalled at detail­
output time, indicator 95 is SETON at 
total-calculation time--Frcvided there is 
also an r1 contrel break. (95 is SETOF 
each detail-calculation time se as net to 
affect output in subseguent cycles.) 

output-specifications line 04 provides 
for total-time output when there is a con­
trol break (L1 on), but the overflew p~Int 
had not been passed during detail-time out­
Fut (95 is off). The form is advanced 3 
spaces after the total is printed. 

Line C5 provides for total-time outFut 
when both a centrel break and an overflow 
signal have cccurred--the cnly ccnditicn 
under which indicator 95 is en. This eut­
Fut is J2rEceded by ferms skipping (01 in 
cols. ,g=2oT:~ thus, a total that was pre­
ceded by an overflow signal at detail-
cut put time is printed on the next ~agE. 

Line 06 provides for output--precedEd by 
forms skipping to the next Fage, but 
without any forms movement after output--to 
cover these situations: 

1. Cverflow is signalled at detail-eutput 
time, but no centrol break follo~~; or 

2. Cverflow is signalled as the L1 total 
is printed at total-output time on the 
old page (see line 04) . 

SFecifying forms skipping at everflcw­
output time under these two conditions is 
necessary because automatic overflew ferms 
skipping--which takes place when OF dees 
not appear in any file-identification 
line --must be prevented. Otherwise--after 
the output sFecified by line 05 has taken 
place on a new page (see skip/Before in 
line 05) --the form is again autematically 
skipped at overflow time, because the ever­
flow indicator is then still on. 

When output is performed at overflow 
time as a result of the execution of the 
specificatiens in line 06, output frem the 
data fields must be suppressed--because 
either (1) no control break has oceurred, 
or (2) thE total was already printed (by 
s p e c s • in 1 in e 0 4 0 r C 5). '10 a c com pI ish 
this, output frem the field(s) is condi­
tioned by NOF (see line 07). During each 
total-time calculatien, OF is SETOF (see 
third calc. spec. line). This permits 
the cutput from the field to take place at 

total-output time (when OF is always off 
because it was set off), if the output con­
ditions in line 04 or 05 are met. Fowever, 
output from the field is always suppressed 
when the specific~tions in line 06 are 
executed: the overflow indicator is always 
turned on by the program itself before 
overflow-output time, if overflow was sig­
nalled during the preceding detail- or 
total-time output--and this supersedes any 
setting by a prior calculation instruction. 
(See ~E~_Q1L under lnQic~i2~§, in the 
chapter Frog£E~~ing_FO~]l~~=~~~er21 
IniQ~~S!!:i2l!..!..) 

Single-card Total E~imination 

Problem: It is often desired not to print 
the-"fcwest-Ievel total when it would be 
identical with the quantity or amount 
listed immediately above it, oecause the 
contrcl'group consisted of a single card. 

Figure E17 presents two methods for 
accomplishing this. Option I does not, 
however, save the actual total-print opera­
tion; whereas Option II does net go through 
the total-print operation at all for a 
single-card group. While not shown, the 
techniques can also be adapted to elimina­
tion of higher-level (say, L2) totals that 
consist of a single lower-level (say, L1) 
group. 

1. An asterisk is to be printed next to 
the total; when the total is suppressed 
for a single-card qroup, the asterisk 
is to be printed next to the listed 
value. 

2. When the total is eliminated, the same 
extra spaces as after a total should 
appear after the single item line. 

§~n~£El~~~ElanS!ii2nl The earliest point at 
which it is known whether a qroup consists 
of only a'single card is at total time 101= 
lo~ing the last card's detail time. The 
calculation a~d output specifications are 
based on this fact. 

Ex~lE~Ati~~~=QEiion_I: Normal listinq at 
detail time. Space/Before must be used 
because, when the group consists of a 
single card, the total identifyinq 
asterisk--rrinted at total time--must be 
printed next to the listed item: there­
fore, there must be no ferms movement until 
total-time output or the next detail time. 
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Figure E17. Single-Card Total Elimination 
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If there is a control break (I' on), 
output is also performed at total time. 
The total-identifying asterisk is then 
printed; but the contents of the total 
field (SUME) are printed cnly if the greup 
consisted of more than one card (N82)-­
otherwise, the outFut frcm FLDB and SUMB 
would be identical. 

If the group consists of more than ene 
card (N82) --i.e., SUMB wil be Frinted--the 
form is spaced before the total is printed 
(otherwise, SUMB data overFrints FLDE 
data), and after; for a single-card grcup 
(82 on), it is advanced only after print­
ing, so that the aster~sk fcr total identi­
ficaticn a~~ears next to t~e FLDB data. 

The calculation specifications are rou­
ti ne, ex cept 

1. Indicator 82 is turned on at total time 
(line 09) when there is a contrel treak 
(L1 in cels. 7-8)--~r~vidEd there was 
also a. contrcl break en the previous 
card (81 on). (L' on at detail time 
turns on 81--line 02.) 

Indicators 81 and 82 are set cff 
(line 01) before these criteria are 
tested. 

2. Because SUMB is not ~rinted for single­
card groups (see N82 in line 06, out­
Fut), Blank~After cannet be used in the 
output sFecifications to clear the 
field. Therefore, it is cleared to 
zero in the calculaticns s~ecifications 
(line 03) at the beginning of each con-
trel group, before the FLDB data from 
the first card of the grouF is added 
in. 

~~El~n~!lQn==2E11Qn_ll~ Because it is 
known by totaL time whether the last card 
reFresented a single-card greuF, it is pos­
sitle to avoid the outFut eperation fer the 
total SUffi altogether for single-card groups 
if the listed output fram card fields is 
also performed at total time (the data from 
the last card is then still available). 
The seccnd output (line 15) is not per­
formed at all unless the group ccntained 
more than cne card (N82). 

Fer multi~le-card groups (N82), FLDB is 
printed (line 12) from each card, and SUMB 
is printed (see lines 15 and 16) beneath 
the last FIDE value. For single-card 

groups, FLDE is sUPFressed (N82, line 12), 
and SUMB (82, line '3) is substituted at 
the same point in the cycle; the second 
output (lines 15-17) is not performed. 

FLrB and SUMB contain the same value for 
single-card groups; but this approach per­
mits use of Blank-After (B in col. 39) to 
reset SUMB , since SUMB is always Frinted-­
either via line 13 or line 16. 

The asterisk is printed next to SUME for 
either multiple- or single-card groups 
(line 14 or 17). 

The spacing instructions in the OR line 
(line 10) and in the second output file­
identification line (line 15) provide for a 
uniferm extra space before the first card 
of a new group, regardless of whether it 
follows a multiple- or single-card group. 

Because Blank-After can be used in 
Option II, line 03 in the calculation 
specifications is not needed. 

Note: At total time, the card type Result­
inq-Indicator for the new card is already 
on. Thus, if the operation in Option II 
differs for various card types--and the 
user therefore assigns card-type indicators 
in Output Indicators and in calculation 
Indicators--he must be careful to preserve 
appropriate card identification (by setting 
indicators at detail time in the calcula­
tion specifications to reflect the per­
tinent card type at total time). 

Eliminating Excess Control Breaks (Major­
Minor Ccntrol) 

Problem: If a deck of cards consists of 
de1a1~cards with two control fields 
(assigned level 11 and L2)--but each L2-
level group is preceded by a single card of 
another tYFe (say, to print a heading) 
which contains only the L2 control field-­
then a spurious T,1 con trol break may occur 
between the L2-level heading card and the 
first detail card that follcws. This 
wastes printer time, causes spacing as spe­
cified for L1 output and--if all leading 
zeros are not suppressed--causes printing 
of some zeros and (possibly) symbols 
(depending on the edit word--see edit word 
in outFut specifications for L1 total in 
Figure E18). 
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Figure E18. Eliminating Excess Contrel Breaks 

Figure E18 shows how to eliminate the 
false control brEak. 

,. Master cards are assignEd card-tYPE 
Resulting Indicator 01; details, indi­
cator 02. 

2. 12 centrel is assiqned te toth card 
types; L1 only to details. 

EXE1~~at~s~: The output-format specifica­
tions arE normal cnes for the situaticn 
described. 

The sec end calculation specification 
sets en an indicator (50) at total time if 
an L2 break has eccurred--but only provided 
the new card is a heading master (to quard 
against a missing master and cards out of 
order). Next program cycle (at total 
time), when the first detail card following 
the master may have caused an Ll control 
break, Ll is turned off. 50 is also turned 
off, so that subsequent minor control 
breaks remain valid. Since Ll has been 
turned off before total-time output, the L1 
output (GRPTOT) is not· perfor~ed following 
a master header card. 
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Figure E19. preventing 12-0verpunch 

Preventing 12-0verpunch 

Pr2~lem: When punching into a card from a 
non-negative numeric field that was read in 
with a 12-overpunch in the low-order posi­
tion, or to which Field Indicators were 

. assigned in the Input Specifications, or 
which served as Result Field in an arith­
metic operation, a 12-punch will be punched 
over the digit in the low-order position if 
no specifications are provided to preven~ 
this. (See Zone Elimination, under Rules 
fOLIQrmi.lliL~di1_!iorS!.§, for a full l"Istof 
situations that cause a field to become 
zoned) • 

Zero Suppress (Z in col. 38) of the 
output-format specifications eliminates the 
12-overpunch; but it also eliminates any 
"-overpunch (minus) and leading zeros, 
which is usually not acceptable in a card. 
An edit word, too, removes the 12-
overpunch; but it also eliminates at least 
one leading zero, and requires an addition­
al card column for the '1-punch for a minus 
sign. 

Figure E19 presents a technique for 
removing the 12-overpunch without eliminat-
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ing a possible 11-overpunch or any leading 
zeros. 

~~£l£nation~ The sign of the pertinent 
field (AMOUNT) is ascertained; if it is not 
negative, an F-zone (tantamount to a "no­
zone") is moved to its low'-order position 
(instead of an 8, any other character in 
EBCDIC column F could also be used). This 
removes the 12-zone placed there by the 
program if the result was positive or zero. 
The example shows use of the cheapest 
operation (Z-ADD)--in terms of core usage-­
to test the sign (of course, this extra 
operation can be obviated by assigninq an 
indicator to Minus, or to Plus and Zero, 
the last time the field serves as Result 
Field in an arithmetic operation that is 
required anyway as part of the 
application) • 

Punch output is assumed to be without 
Zero Suppress or edit word. 

Note: Figures 43 and E8 illustrate removal 
of 12- or 11-overpunch. 
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Figure E20. Editing Pointers 

Editing Fointers 

Pr.2~l~~_j: An edit word is to be assigned 
for Frintout, (1) to prevent zoning of the 
low-order positicn, and/or (2) to insert 
characters (symbcls) retween digits, CI to 
Frecede the amount with fixed $ symbol--~]:.!: 
all leading zeros, and constants among 

'them, are to be Frinted. 

i 

i 

26 II _:11 
3~ , I ' ! I "itJ3'6: i I : : ; iii 

i I I , I I I. i I :; I! I ; I! 'J i 
.... , I .1 1 i I : ! 

~:.i! 1[11 I 

II iJ I I : i I I[ i I I I I Ii' 
I • I I I 

SolJ!,!:.!.2.!L!: Increase the size of the field 
by one positiono Place a zero 1n the 
extreme left position of the edit-word body 
so that, when the minimum of one leading 
zero is suppressed, a field of the correct 
size--retaining 'all leading zeros for the 
original field size--is printed. 
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Of course, the size of the field in the 
cutput-storage area is then one ~osition 
larger than the original field would have 
teen, even though the high-order position 
is always tlank. Care must be taken, 
therefore, to allow for the greater length 
in End position in Out~ut Reoord, so as not 
to overlay two fields. Alternatively, if 
the extra (blank) positicn oannot te s~ared 
in the out~ut record: S~ecify output for 
the artificially enlarged field ahead of 
specifications for the field that is tc 
ap~ear tc its immediate left in the output 
record; the rightmost Fosition of the 
later-specified output field is then over­
laid over the excess blank leftmost posi­
tion of the enlarged field--data is trans­
ferred to the output area in tte sequence 
in which out rut specifications occur 
(except for punch data always being trans-
ferred ahead of card-print data for the 
same card). 

Sol~!ion_]: Split the field by MOVE and 
MOVEL operations, then treat it as several 
fields. Do not use an edit word. Treat 
symbols as constants. 

Figure E20--Methods A and B--illustrates 
the two approaches. 

1. Field SCCSEC defined in input specifi­
cations as nine digits long--contents 
are 095140036. 

2. Field AMCUNT defined in inFut specifi­
cations as six digits long, including 
two deoimal ~laces--ccntents are 
000000. 

lf2Rl~2_1: Printinq a two-digit field 
(say, consisting of cents cnly) so that it 
is preceded by a decimal ~oint when there 
are significant digits in the field, but 
eliminating the ~rintout altogether when 
the field contains only zeros. E.g.: If 
field contents are 05--print .05; if field 
contents are OO--leave output area blank. 

Sol~!iQD: An edit word cannct te used, 
tecause a character (symtol) preceding the 
first digit is never printed (except for a 
fixed $ siqn) , and because a leading zero 
would te re~laced by blank. Therefore: 

1. Specify the field for output without an 
edit word; 

2. speci.fy a period (.) as a constant for 
the preceding print position; 

3. Suppress output of the field and the 
ccnstant wheri the field contents are 
zero. 

Figure E20--Part C--illustrates this 
approach. 

!2§~~ti~n: The two-digit field CENTS was 
defined in the input specifications, or 
elsewhere in the calculation specifica­
tions, as a numeric field. 

Comments on Part C: The first calculation 
speCifIcations-line (Z-ADD, to test for 
zero is unnecessary if an indicator can be 
assigned to Zero ( or to Plus and Minus) in 
Field Indicators, or in any other arithmet­
ic operation using CENTS as Result Field 
which may te required for the application 
(if the contents of CENTS are not changed 
thereafter, before output). 

The .second calculation specification 
~LLZO) is necessary because result fields 
of arithmetic operations (or, alternative­
ly, fields used with Field Indicators in 
input specifications) are signed (hexade­
cimal C or D). The output is not to be 
edited; therefore, the equivalent of the 
12-punch or 11-punch zone must be removed 
by calculation speclfications. (If a minus 
or CR symbol is to be printed for a neqa­
tive amount, it can be assigned as a con­
stant in the output specifications, and its 
output controlled by an indicator assiqned 
to Minus in the calculaticn 
specifications. ) 

Date on Same Print Line as Constant Headinq 
Data· 

PrQR1~~: The date--read from a lead card-­
is to be printed on the same line as the 
report heading, which is specified as a 
constant. The date cannot be printed dur­
ing the first detail-output time (lP time) 
--when constant report headings are usual­

ly printed--because the Date lead card has 
not yet been read at that time. 
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Figure E21. Date en Same Print Line as constant Heading Data 
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Figure E21 presents two of several 
available solutiens. 

EXxl~~~!lg~gf_QxtioE_l: If the heading is 
to be printed after each centrel break 
(say, Control Level I') and at the top of 
each overflow page, re~ort heading and date 
are simply specified as the first printed 
output at detail-output time for the first 
card of each contrel group and at overflow­
output time. This takes care, teo, ef 
heading the first page (otherwise dcne at 
1P time), tecause Control-Level indicators 
are also on at detail time of the very 
first card for which Contrel Levels are 
designated (see main text for special 
situaticn when centrol fields are zere or 
blank in first card) • 

EX.21~~~!lg.!LOf .Qll.!:iolL.ll:, This methed is 
independent of Centrol Levels--we have 
assumed that the form is net skipped to a 
fresh page after each contrel treak (or 
that there are no Control Levels assigned) . 

The report heading and date for the 
first page are printed as the enly outIut 
at detail time during processing of the 
Date lead card; they are repeated at the 
top ef each overflow page. 

Selecting the last Card of Each Control 
Group 

The PLACE specificatien card in the PCU 
Collate Frogram effers the simFl€st method 
of selecting the last card of each centrol 
group, using the IBM 2560 MFCM attached to 
the Model 20; an IBM collater provides a 
simple method of acccmplishing the samE, 
cffline, without tying up the Model 2C 
5y stern. 

If it is desired to select the last card 
of each control group as an incidental to 
the RPG processing of a complete applica­
tion with the Model 20, this can be 
achieved by branching to a Basic Assembler 
Language sUbroutine. 

Figure E22 illustrates the necessary 
program instructions. 

!E§~~11ion: The B.A.L. program is 
assembled separately. 

Restrictions: 
---------~-~ 

1. The file must te in the MFCM. 

2. The file must be defined as a combined 
file. 

3. Nc stacker selection--not even to the 
normal stacker--may be designated in 
the input or output specifications for 
the relevant card type. 

4. The last card of each qroup must be 
directed to a non-normal stacker, with 
the others allowed to enter the normal 
stacker for the hopper involved. 

5. An output operation (punching and/or 
interpreting) must be performed for the 
card that is to be selected. (This 
could be merely the "punching" of a 
blank constant in col. 1.) 

6. Output (punching) must be at detail 
time. 

7. The pertinent field (s) must be punched 
into all cards of that type; i.e., it 
is not possible to punch only the last 
card ef the group. 
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Figure E22B. selecting Last Card of Each Control Group--Part II 

fomm§nts_Qll-K!gY~§~l2: In the calculation 
specifications, only line 04 is directly 
germane to the stacker-selection technique. 
However, to relate the exam~le to a 
realistic problem, we have assumed that a 
detail field (FLDB) is to be summed (line 
03), and the sum (SUMFLD) is to be punched. 

It is not possible to recognize the last 
card of a contrcl group in time to control 
punching into it only; therefore, SUMFID is 
punched into each card of the pertinent 
type. The total punched is thus a cumula­
tive one: in the first card of the group 
it equals FLDB; in the last card, it repre­
sents the group total. By stacker­
selecting the last card of each control 
group, a card deck is formed in the select 
stacker (say, stacker 2) with each card 
containing the total of one control group. 

Blank-After cannot be used, because 
punching from SUMFLD occurs each detail 
time--not only at the end of a group. Line 
05 of the calculation specifications pro­
vides for resettinq SUMFLD at the end of 
each group. 

NO!~: The same principle may be applied to 
determine stacker selection for a card 
based on the type of card that follows it. 

Ex~t to the subroutine is then condi­
tioned by the card-type Resulting Indicator 
for the new (following) card and that of 
the preceding card. The preceding card's 
type is "remembe,red" by setting an indica­
tor (SETON) during its processing cycle. 
~member to SETOF that indicator again at 
an_~E~£QEri~1~_E9in!1~ 
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Primary File Secondary File 

Slackers 

Figure E23A. Stacker Selection of Input-File Cards Based on File-Matching and/or Calcu­
lation Results--Schematic of Card-Type Input Hoppers and Destination 
Stackers 

Stacker Selection of Input-File Cards Eased 
on Matching of Files and/or Calculaticn 
Results 

pr£Qlg~: In some applications, it is 
necessary to direct input cards to 
different stackers based cn their matching 
status (MR on or not on) in a file-matching 
operation and/or based on the results cf 
calculations--yet no output operation 
(punching or card document-printing) is 
required for the job. To accomplish this 
with RPG, the file (s) must 1:e defined as 
(a) combined file (s) and the pertinent File 
Identification specifications, including 
Stacker Select, must be entered. 

Figure E23 presents a method, invclving 
EAL subrcutines, tha t acccm);lishes the 
desired stacker selection while maximizing 
throughput. 

!§§~~!icn: The BAL routines are assembled 
separately before ~eneration of the RPG 
object program. 

1. The relevant file(~ must be in the 
MFCM. 

2. The relevant file or files must be 
defined as input files, and no punchinq 
can be performed in cards of such 
file (s) • 

3. No document-printing is to be performed 
on cards in any file--nct even in a 
different file from the one involved in 
the EAt stacker-selection subroutines. 

]Qte: It is permissible to designate 
stackers for some card types in a file in 
the input specifications and for other 
types by BAL subroutine. 
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IBM INTERNATIONAL BUSINESS MACHINES CORPORATION Form X24·3347. 3 
P,lnted in U. S. A. 

REPORT PROGRAM GENERATOR FILE DESCRIPTION SPECIFICATIONS 
IBM System/360 

DOle ____ _ 

Program _______________ _ 

Programmer _____________ _ 

File Type 

File Designation 

Mode of Processing 

Lenglh of Key Field or 
of Recard Address Field 

12 

Page rn Program 
Identification 

7) 76 71 78 79 80 

II III I I 
File Addilion 

No. Trocks far 
End of File Recard Address Type 5 C Cylinder Overflows 

.t::: Sequence ~e 0; F:~e i Device DeSr:~ceIiC:: No
labe

-
I 

Exof •• t Exlent Exit ~~n~: 
U File Farmat . gan.za .on U far DAM r-------l 

~ ~ 0 Block Recard G< _ ~ Overf~ ·1 : !:;nd 

Line Filename 

~ ~ w :? ~ length length:::' ";i ::;- Starting.B ~ ~.----
3 • 5 6 7 8 9 10 11 12 13 U 15 16 17 18 1920 2' 22 232. 25 26 27 28 2930 31 3233 3. 35~~a~i;m38 39 .0 .1 .2.3 •• 45 ., .7 .8 '9 50 51 52 53 5. 51 56 57 58 59 60 61 62 63 6. 65 : 67 68 69! 71 72 73 74 

01 'IHlllslTIEla II IA HIFlcl~lt 
o 2 'ITll2lslAlclTlu IT IA 
o 3 , 

IBM 

-IPlIFll MI~ 

INTERNATIONAL BUSINESS MACHINES CORPORATION 

REPORT PROGRAM GENERATOR INPUT SPECIFICATIONS 
Form X2~-3350-1 
Printed in U. S. A. 

IBM System/360 
0018 ____ _ 

Program ____________ _ 

Programmer _________ _ 

Record Identification Codes 

Line Filename .~ 

~ 
] Position Position Position 

~ 

.~ .! .e f 0 g 

1 S6 ~ "0 
Z 

£ 

I 

Field 
Location 

From To 

.~ Field 
~ 
1 
~ 

12 

Page CD 

~ 
Name -

"i 
-' 
"2 
! 

=i 
"' ~ 
I 

75 7677787980 

Program 
Identification IIIII II 

.~ 
:2 

Field 
Indicators 

,: Z.ra 

1! Plus Minus or 

! Blank 

~ 
il: 

Ste,ling 
Sign 

Position 

8-
18 1920 2122232" 2627 28 2930 31 33 3536373839 

161 ec6 
3 .. .5 6 1 8 9 1011 12131.4 15 16 -'.!.t-'.::t-'-'~~~.!:.f:::.j.::::t!!T~~~:!!.F-I:~'::;:"=""::':""';~~~4:.!.t=-::.t':::.3.1=":..;':::.5.;:'6:..::'!..71 ~'8..::."!...:5~O~511 ~2 53 5" 55565758596061 636.4 6566 67 6869707172 73 U 

o I IMASTER MA cl 
o 2 OR 1~2 etl C2 1 

IMt 
o 4 'ITRSACTN ITR 

,0 5 OR 

o 7 5 

o 8 7 eidFLOB 
o 9 

1 0 

Figure E23B. stacker Selection of Input-File Cards Based on File-Matching and/or Calcu­
lation Results--File Description and Input Specifications 

£Q1!!1!!§.!!1'§_.Q.!Llig.!!f§J.f.d: Figure E23A shows 
the stackErs to which thE different cards 
are directed by the spEcifications in 
1igure E23C; any other arrangement is 
Equally feasible if appropriatE 
modifications are made in the 
calculation-specifications entriES. To 
minimize the number of BAr' subroutines, no 
stacker-select instructions arE given for 
cards that are to enter the normal stackers 
(card tYPE 0'; card ty~es 04, MR; and 04, 
NMR, 10); it is urneces.sary (though 
permissitle) to specify thE normal 
stackers. 

Summary Punching Matching-Group Totals into 
Primary Trailer Cards 

Problem: Usually, summary punching of 
totals-for groups of matched primary and 
secondary (and, perhaps, also tertiary) 
cards is accomplished by first merging a 
blank card behind each secondary (or ter­
tiary) group. (The application example 
pr§=Billi.!!Q-Eith_l.!!~~ntor~_£onirol, Figures 
63 to 69, utilizes this standard approach.) 
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Occasionally, it may be necessary to 
design a job so that the tlank card~-into 
which data is to be ~unched at the end of 
each ~om~lete grou~--is merged behind the 
last card cf each primary group. However-­
as explainEd in the earlier section ]E1£n= 
in9_.2L.f'.iles--tlank cards are al~ays prc-

cessed immediately after the previous card 
in the same file. It is, therefore, not 
possitle to delay the processing of (i.e., 
punching into) a blank card in the primary 
file until secondary- (or tertiary-) file 
cards of the matching group have been 
processed. 

IB~ INTEINATIONAl BUSINESS MACHINES CORPORATION form X24·3351·1 
Printed in U. S. A. 

REPORT PROGRAM GENERATOR CALCULATION SPECIFICATIONS 
IBM System/360 

Date __ ~ __ 

........... ------------
Po .. OJ 

~R Indicators 
Resulting 

~ .. i z 
Indicators 

1 1 1 
Z.ro 

ii "'UI Minul 0'-

I Fi.ld 
Blank ..... Factor 1 Operation Factor 2 Result Field 

J ) 
Wngth 1:1 Compare 

A! Hip low I_I 

I! I Ii 1>2 1<2 1=2 

3 • 5 • 7 • 9 :10 II 12 13 I. 151617 II 19 20 21 22 13 '4 25 26 27 21 29 30 31 32 33 3. 35 36 37 3' 39 40.1 '2 .3 ••• 546.,., ., 50 51 S2 53 5. 55 56 51 51 59 

0,1 C 
_ ... 

FLDA sue F':LD8 FLOC :3_ l' o 2 c .2 MR EXIT 552 
0,' c "2 NMR 

I E.XIT SS3 
0 .. c 113 tAR E,")<IT 5,53 
o's c 113 NMR E,XIT. 55:4 
o. c ... ~ NMR N1C1l EX,IT: SS4 
• 7 C 

: 
I 

I , ~ , 1 

•• c i , i ; 
, I I 

" . ~ 
, --;-

IBJ4 IBM System/360 Basic Assembler Short Coding Form X28-6S0IS-2 
Prilltedh.U.S.A. 

PROGRAM PUNCHING IGRAPHIC I I I 1 1 T T TPAGE OF 

)OATE 
INSTRUCTIONS 

!PUNCH I I I I I I, I I CARD ELECTRO NUMBER. 
PROGRAMMER 

STATEMENT 
ldentifjcation~ 

25 
Name 

30 32 
Operation 

36 
3i>perond 

45 50 55 
Comments 

60 65 71 73 
Sequence 

80 

~S2, ST,ART '(/) , 
i ! : ! 

! i US'r'N.G %.tJ 
I 

i ' r i , I 

\ I i I ; ~IO 2 .. X '22' ! T : : : I 
: L ! I 

8CR 15. 1~ 
END SS2 

5:S;3 START 10 , i • : 
' I : i I ! i ! I i i ' 

: I ! USING *.~ 
I 

• 

.. 
I i i I i 

, I 1 : cIO 3 .. X 22' ! I I 
BCR 15 .. lit-
END 553 

s~~11 START r/I 
: I i, ! i i '1 

II i USING * ~ I i 
i 

, ! I i 
; ! I CliO ...... ~ 1 22 ' I, I, I I, i 'I i \ I I 

BCR 15, 1 ... 
END 55 ... 

1 ! I I i ! ; 1 i 

757677787980 

Id::~~i:~~on I I I I I I I 

Comments 

60 61 62 63 .. 65 66 61 ., 69 70 71 72 73 14 

Figure E23C. Stacker SelEction cf Input-File Cards Based on File-Matchinq and/or Calcu­
laticn Results~-Calculation and BAt Specifications 
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solution: As a clank caLd is merqed behind 
each-prirrary qroup, in preFaraticn fer the 
job, it is punched with the same Matching 
Fields data contained in tre primaLY group. 
In additien, a ccnstant (say, 1) is punched 
into all clank cards, in any cclumn that 
will net be needed. The e~tra celumn is 
then used as the lcwest (M') matching 
field. The "clank" card tren is always 
higher in sequence than the greup to which 
it belonqs, but lower than the next grcup, 
and is thus processed after the last card 
of the matching group. 

Summary-punching into the "blank" card 
is at total time when--although the 
"blanks" are unmatched (en M1)--the MR 
indicator is still on frcm the last card of 
a matched group, but the new card-type 
indicator is already on. 

~. !here must be a column in all cards 
(othEr than the "blank" card) that is 
always blank. 

(Alternatively, it may, instead of 
being blank, contain the same entry in 
all such cards if the value of that 
entry is lower--if ascending sequence 
applies--than the value of the constant 
punched into the blank cards. IlLower" 
refers to the applicacle collating 
sequence: EBCDIC or user-altered 
cellatinq sequence; if numeric is spe­
cified for the field, only hexadecimal 
column F applies.) 

2. Not more than two Matching-Fields 
levels (M2 and M3) can be needed for 
the job, so that M1 is available to 
centrol the movement of the "blank" 
cards. 

]gte: If descending sequence applies, a 
blank column serves as M1 in the "blank" 
cards, and a uniform value higher than 
blank must be punched (or must already 
exist) in all ether cards. 

Fiqure E2~ illustrates the problem. 
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IBM INTERNATIONAL BUSINESS MACHINES CORPORATION form X2.(·3347· 3 
Printed in U. S. A. 

REPORT PROGRAM GENERA TOR FILE DESCRIPTION SPECIFICATIONS 
IBM System/360 

Dot. ____ _ 

Progrom . ______________ _ 

Programmer ____________ _ 

File Type 

File Designation 

Mode of Processing 
length of Key Field or 
of Record Address Field 

1 ~ 

Page []] 
Program 

Identification 

1S 76 77 78 79 80. 

II I I I II 
File Addition 

No. Tracks for 
End of File Record Address Type" '5 ... Cylinder Overflows 

Sequence Type of File.. Symbolic Z' Nome of Extent Exit No. of 
V '- File Format Orgonization d Device Device label Exit for DAM .-Ex_te_nt_s ---I 

~ S ... Overfl~ .2 ~ ~:~~nd 

Filename line 

o ::;, 0 Block Record - ci Key Field ~ :8 :::>'----

:::, ~ w :? ~ length Length 5 ~ ~ ~::!;~:n ~ .3 ~ Z-
7 8 9 1011 121314 151617 18 19"2021 n 23~. 25262728 2930 31 3~ 333. 353631 3839.0.1 .~.3 ••• 5.6.7 .8.950 5152535.555657585960 61 62636.6566676869707172 7J 7. 

HIF'C!M f 
"It- 1M., 

o 3 

Figure E24A. Summary Punching Matchinq-Group Totals into primary Trailer Cards--Part I 

£.Q.!!!.!!!§11!'§_.Q.!LKJ:g~!:g~2~: 'The input specifi­
caticns re-emphasize (') that the Matching 
Fields need not te in the same cclumn in 
different card types and (2) that stacker 
selection--even to the normal stacker-­
shculd preferably be given in the inFut 
specifications for ccmbined-file card types 

for which no output operation is required. 
(The input-only file of transaction cards 
is directed to the normal stacker for the 
secondary hCPFer without the need for a 
stacker-select specification.) 
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IBM INTEINATIONAL IUSIN!SS MACHINES COIIPOIATION ...... X24-3UO.1 
.......... 1ft U.s.A. 

REPORT PROGRAM GENERATOR INPUT SPECIFICATIONS 
IBM System/360 

0. .. ___ _ 

,,-------------
,' ..... ------------

Record Identification Codes Field 
1 2 3 location 

o j I Field Name 11M Filename 
~ 

Po.ltlon J Po.ltlon POiltion Jh From To ! i i i f ~~ ;~J ~Q ) J IS 15 
3 • 5 6 7 • , 10" 12 13 ,. 15 16 1711 "20 21 22 232. 25 26 272. If 30 31 32ll 3. 35 36 37 31 9.0 ~I .2 ~ .. ., ".7 ... , ~ 515 253,."565731 

o 1 I~ IV 'IT RY ~ll 
o 2 I 
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1'1 I i i i 
1 2 I , I 1 
1 3 I I I I j 
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" . I I I I 
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I " 11 ~ _1517 [(jCi~N 
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I i I I 

I_NATIONAL IUSlN!SS MACHINES COIIPOUTION 

REPORT PROGRAM GENERATOR OUTPUT-FORMAT SPECIFICAnONS 
IBM System/360 
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! 11 
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Figure E24B. Summary Punching Matchinq-Group Totals into Primary Trailer Cards--Part II 

Calculation specifications have been 
omitted because they are not affected by 
the particular Matching-Fields approach 
under discussion. 

Output to the trailer card must be at 
total time (T in col. 15): the trailer 
cards are always unmatched (because the M1 

field was so designed}; but, at total 
time,the MR indicator is still on if the 
preceding primary-file card matched the 
secondaries (which were then processed 
ahead of the "blank" trailer card). On the 
other hand, at total time, the indicator 
for the new card is already on, so that 
punching into the trailer card can also be 
conditioned by its indicator (02). 
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Trailer cards of matched groups are 
directed to stacker 2; of unmatched groups, 
to stacker 3. 

Object Program Register Usage 

In some applications in w1,ich the 
programmer specifies branching from RPG to 
a B.A.L. subroutine (by the EXIT operation 

code), it is important to know, for 
programming of the subroutine, what 
function each of the eight general 
registers performs--(~) so that the 
contents of certain registers can be 
preserved before other data is placed in 
those registers during the subroutine, and 
(2) to make use of the data in the 
registers for the subroutine. 

Figure E25 itemizes the functions of the 
general registers. 

r----------T------------------~----------------_r--------------~ , 
J Register I Output I Calculation I Input Record I Input Data I 
1 I Routines I Routines I Routines I Routines I 
1-------+--------------+------------+---------+ ~ 
I 08 I Base Register I I Input Control I Base Register I 

I I for Sterling I I I for Sterling I 

I I Subroutines I I I Subroutines , 
1----------+------.------+------------1----------+- ~ 
I 09 I Link Register I I Input Control I Link Register I 
I I I I I for Sterling I 
I I I I I Subroutines I 
.--------+-----------------+-------------+-----------+------------------~ 
I '0 I Working I Address of Table I Data I Working I 
I I Register I LOKUP Argument I Address I Register I 
I---------+--------------+------------+----------+__ .:t 
I 11 I Working I Address of Table I I Working I 
I I Register I LOKUP Function I I Register I 
I-- I I +---------+----------------f 
I 12 I I I I Base Register I 
I I I I I for Sign-Test I 
I I I I I Subroutine I 
1-----+__ I -1--------+ .. 
I 13 I I I File I I 
I I I I Control I I' 
1-------+-----------+----------+--------+ of 
I '4 I Link Register I Link Register I Input I I 
I t for Output I I Parameter I I 
I I Fields, Sterling I I and Linkage I I 
I I Edit, Space/Skip I I for Match- I I 
I I Routines I I ing Fields I I 
I I i I Sequence I I 
I I I I Control I I 
1-------+__--------+---------+ I --t 
I 15 I Link Register I Link Register I Link I Link Register I 
I I for Output I for Sign and I Register I for Sign-Test I 
I I Record Routine I Test Zone I for Input I Subroutine I 
I I I Subroutines I Records I I 
L I ~ .L I ---' 

Figure E25. Object Program Register Usage 
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Where Normally Normally Turned On Normally Turned Off 
Used as 

Indicators Where Located Conditioning Indicators By When By When 

Card-Type Input Specs.- I Input: Field-Record Record Identification Before total- Different new record. Before total-time 
Resulting Indicator Cols. 19-20 Relation (cols. 63-64) time calcs. (Only one such coles. 

I Calc: Indicators indicator on at one 
(cols. 9-17) time) 

{ Output: Output 
Indicators (cob. 
23-31) 

Field Indicators: _!..ne..u.!.~~~::: ____ 1 Calc, 'od;rolo<, (cols. 9-17) Plus/Minus (but not ±O), Before detoil- Non-Plus / Minus data . Plus/Minus { Cols. 65-68: respectively, in field. time calcs. _!'..~~.!.n.!!'o~.ii!~ ____ ------------ Num. only 1--------------- ---------
Output: Output Initially; upon Before detail-

Indicators (cols. O,/t) (num., incl. ±O); or 
Blank-After; & Non-O/il data read time calcs. 

Zero/Blank Cols.69-70 before deta i I 23-31) il (alph.) in field. calcs. when in from field 

field O!h 

ICalc: Control Level 
(cols. 7-8) 

Control Level Input Specs ICalc: Indicators Control break of that Before total- Program i tse I f After detail-
(Ll-L9) Cols.59-60 (cols. 9-17) or higher level time calcs. time output 

10utput: Output 
Indicators (cols. 23-31) 

Matching Records Input Specs • .;. cols. I Calc: Indicatc;>rs Matching of primary Before detail- Non-match between Before detail-
(MR) -- based on 61-62: Ml, M2, (cols. 9-17) with secondary &/or time calcs. primary and other time calcs. 
Matching Fields M3 Control MR { Output: Output tertiary record records 

Indicators (cols. 
23-31) 

Calculation . Calc. Specs.- I Calc: Indicators *Note: Zero-or-Blank indicators for arith. Fa iI ure to sat i sfy the Immediately 
Resulting Indicators Columns 54-59 (cols. 9-17) and TESTZ ops. are on initially and assigned condition 

{ Output: Output following Blank-After when the specifications ---------- Indicators (cols. --------- - -r- - - - ---- in the I ine are executed 
..i .; {PiUS 23-31) Plus result Immediately, 
''E 8" Minus Minus result when the 
« Zero Field contents zero* specified ---------- ------------ condition is 
. ~ {High Factor 1 > Factor 2 met upon o Low Factor 1 < Factor 2 execution of 
-~-~~~---- Factor 1 = Factor 2 the operation. ----------- -

N {PIUS 12 = hex. 50 or Cx 
t;; Minus 11 = hex. 60 or Dx 
~ Blank {other: hex *50, 60, 

Cx, Dx* ----------- ------------
~ {High Factor 1 < Factor 2 
~ Low Factor 1 > Factor 2 
9 Equal Factor 1 = Factor 

Indicators Where Normally Specified to be Turned On by Program Itself Turned Off by Program Itself Turned On or Off 

L l-L9 (Control Level) Control Level: Cols. 59-60 - Input Specs. Before total time upon control break After each detail output time 

LO (Universal Total) Nowhere Initially & after each detai~utput time Never 

LR (Last Record Total) Nowhere Before total time following last data card 
(before/*) 

After detail output time (unless LR 
term ina ted job) 

1 P (First Page) Nowhere At beginning of program execution After each detail-time output 
OF/OV (Overflow) Nowhere After outputs following printing at/past After next detoil-time output 

channel 12 (but not 1) 

Hl/H2 (Halt) Field and Resulting Indicators Never - but, if on at detai~utput time, When system is restarted after halt 
halts system thereafter 

01-99 (General) Field and Resulting Indicators Never Never 

NOTE: 1 Any indicator may be turned Qn by a SETON specification, or turned Qff by a SET OF specification. 
2 Any indicator except LO may be assigned as Field or Resulting Indicator -but, for unconventional assignments, Indicator 

Hierarchy and RPG Program Logic should be consulted. (Indicator LO can only be assigned in calculation Resulting Indicators.) 
An indicator of one name or number is the same indicator no matter where or how often assigned. 
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This brief column-by-column description of 
each of the five RPG specificatiens ferms 
is intended to provide a cencise reference 
guide for the normal, commen entries. 
Abbreviated phraseelogy is empleyed (symbol 
~ = tlank). For details, and less ccnven­
tional specifications, the body of the 
manual should be consulted. 

Figures 6 (RPG Program Logic) and 36 
(Fields Pertinent to Each Cperation Code) 
are repeated at the end of this chapter, 
for the user's convenience. A new chart 
(Figure Gl: Calculation CFerations Sum­
mary) is als 0 a p pend ed. 

Note: The numbers that follow the 
underscored item name represen t the. 
specifications-card column for the item~ 
'Ihe (R) er (0) after the card-column 
numbers indicate that an entry is required 
or optional respectively. 

ALI SPECIFICATICN FORMS 

Pa.ge 1-2 (0) rine 3-5 (0) 

Any EBCDIC characters (see Appendix D) may 
be entered, and any positicn may be left 
blank. ]~~gmm~nQ~Q: Ascending numeric 
sequence, to number cards in the order in 
which t~ey are to be entered into the sys­
tem. The specifications types must be in 
the follewing order for pregram generation: 

File Description Specifications (code F 
in col. 6) 

File Extension Specifications (cede E 
in cel. 6) 

Input Specifications (code I in col. 6) 
output-Format Specifications (cede 0 in 

c el. 6) 
Calculation Specifications (code C in 

col. 6) 

The specifications types are summarized 
here, however, in the same seguence 1n 
which they appear in the body of this manu­
al, which was thought to be the most likely 
order of writing an RPG pregram. 

The first two line-number digits are 
preprinted for ccnvenience, en the first 15 
lines of each page; the third is available 
to identify additional lines to te 
inserted. 

The code appropriate te each specifications 
type is preprinted on the form, and must be 
punched. (The pertinent codes are shown 
above. ) 

An asterisk (*) identifies a comments line 
for which no generation takes place. 

Any information desired to identify the 
specifications card. 

FILE DESCRIPTION SPECIFICATIONS (REQUIRED) 

E11~]~~§ 7-14 (R) 

Enter a name once for each file used in the 
program. Left-justify. One to eight 
characters: first alphabetic, remainder 
alphabetic or numeric; no special charac­
ters or emtedded blanks. 

I = Input: File name appears in input--but 
net output--specifications. 

o output: File name appears in output-­
but not input--specifications. 

C Combined: File name appears in input 
and output specs.--file contains cards 
to be read, and cards to be punched 
and/or interpreted. (A file with cards 
to be read, and cards to be stacker­
selected on any basis besides card 
type, must be defined C.) 

Fil~~~~g~A!1~Q 16 (C--this RPG; R--other 
RPGs) 

P = First (primary) or sole input or 
ccmbined file 

S Second or third (secondary/tertiary) 
input or combined file 
Note~ Enter P ahead of S, and 

secondary ahead of tertiary. 

1) = cut put file 

E = LR turns on when last data card of all 
input or combined files for which E is 
specified has been processed. 
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'Iurning on of LR determined by E 
entered for other fileE; or, if ~ for 
all input and combined files, 

E entry for all input and combined 
fileE. 

= LR turns on vhen last data card of all 
input or combined files has been 
processed. 

Leave blank for output files. 

Seg~§n~ 18 (R: multiple input or 
combined files) 

(0: single input or combined 
file) 

t output file; or 

Single input or combined file which is 
not to be sequence-checked by 
Matching-fields entry. 

A 

D 

Ascending }EeqUence of single or of 
all multiple 

Descending input and combined files. 

Multiple input and ccmbined- files must 
all have same Eequence. 

Devi.£§ 40-46 (R) 

Code--left-justified--of I/O device to be 
associated with file name. Do not assign 
same device to more than one file, or vice 
versa. 

CRP20 
MFCM 1 
MFCM2 
PRINTER 

PRINTLF 
PRINTUF 

PUNCH20 
PUNCH42 
READO~ 

IBM 2520 Card Read-Punch 
IBM 2560 MFCM, Hepper 1 
IBM 2560 MFCM, Eepper 2 
IBM 1403 Printer, or 
IBM 2203 Printer-­
Standard or Lower Feed 
PRINTER (see immediately above) 
IBM 2203 Printer--Upper Feed 
(Dual-Feed Carriage 

special feature) 
IBM 2520 Card punch 

= IBM 1442 Card Punch 
IBM 2501 Card Reader 

Columns 47-65 Leave blank. 
-------T"-~ 

Any information that is to be printed next 
to the specificaticns at object-program 
generation time without affecting the 
program. 

INPUT SPECIFICATIONS (REQUIRED) 

Input Specifications contain entries only 
for input and combined files. At least one 
input er combined file is required. For 
multiple input or combined files, record 
files in order of priority: Primary, 
Secondary, Tertiary (if applicable). 

Enter name once per 
file--Ieft-justified. One to eight 
characters: first alphabetic, remainder 
alphabetic or numeric, no special 
characters or embedded blanks. 

Same name must appear as input or 
combined file in file-description 
specifications. 

AND Relationship 14-'6 (0) 

AND Record Identification Codes (col. 
2'-41) in this line must be 
considered with those from the 
preceding line tc establish 
identification of the card type. 

OR_BelationshiE 14-15 (0) 

OR = The card type defined in this line is 
to be in an OR relationship to that 
defined in the preceding line. It may 
or may not be assigned a separate 
Res ul ting Indicator (cols. 19- 20) • 

Sequence 1 5~ 1 6 (R) 

To check relative sequence of card types 
within a file: 

Record such card types in the order in 
which they should appear in the 
file; 

Assign 01 to the first such card type 
within a file; 

Assign any two-digit numbers (higher 
than 01) to succeeding card types, 
in ascending sequence. (Leading 
zeros must be recorded.) 

Note: Sequence does not recognize Control­
Level breaks. 

For card types that may appear in any 
relative position or sequence in the file: 

Record any two alphabetic characters. 

When both card types with numeric and 
alphabetic Sequence codes exist within a 
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file, those with alphabetic codes must 
appear first. 

Do not enter a Sequence code in AND or 
OR lines. 

Number 17 (R: ccls. 
tf>: cols. 

~ 5- ~ 6 nu meric) 
15-16 alphabetic} 

sequence code is alpbatetic 
One such card per grcup } 
One or more such cards per 
group 

Sequence 
code is 
numeric 

Opticn , 8 (0: 
(f: 

cols. 
cols. 

15-16 numeric} 
15-16 alphabetic} 

~ Sequence code is alpbabetic; 
or 

o 

Card type must 
in each group 

Card type need 
sented in each 

be re presen ted~ 
Seguence 
code is 

not be repre- numeric 
group , 

01-99, H~, H2 = Indicator number to repre~ 
sent tbe card tYFe defined 
by the Record Identifica­
tion Codes (cols. 21- 41) • 
(Do not drop a leading 
zero. ) 
H1, H2 cause halt after 
next card is read. 

No indicator to be assigned to this 
card type; or 
OR line to which same indicator is to 
apply as in the preceding line with 
indicator; or 
AND line 

Indicator turns on, and previous card­
type Resulting Indicator turns off, before 
total time following reading of card. 
(other indicators--besides 01-99, H1, H2-­
are also permitted, but require 'detailed 
understanding of time relationships and 
indicator hi~rarchy.) 

Three identical subfields: ccls. 
21-27, 28-34, 35-41. Sue fields are in AND 
relationship; additonal AND subfields, and 
OR relationships, available through AND and 
OR lines (see cols. 14- 16). Only the 
first sutfield is descrited here. If 
entire area (cols. 21-41) blank, all cards 
tested against this line are identified as 
this card type. (See !~!~±~_Q1-!he ~~rd= 
~~~g~~~_fn~£k for order in which 
identification lines are tested.) 

Po.§it.iQ.!LJf.2!.§~_£1=241. Number of card 
column containing an identifying code. 
Right-justify; leading zeros unnecessary. 

N = The cede (col. 
must be absent 

~ The code (col. 
must be present 

27)lto satisfy criteria 

27) ~ for this card type 

C = Match entire character in data-card 
column against entire code in specifi­
cation col. 27. 

D Match digit portion of character in 
data-card column against digit portion 
of code in specification col. 27. 

Z Match zone portion of character in 
data-card column against zone portion 
of code in specification col. 27. 

fhE£~~!er_J~01~ __ 111. Identifying code 
(any EBCDIC) for which to test. If D or Z 
in col. 26--with other than A-Z, 12, 11, 
0-9, +0, -0, or ~--see C/Z/D in body of 
manual. 

Number of stacker to which card type is 
to be directed (subject to stackers avail­
able in particular I/O unit). 

Input-file card type to normal or 
only stacker of I/O device; or 
Combined~file card type requiring 
output operation; or 
AND :}.ine 

1-5 Input-File card type to specific 
stacker of I/O device; or 
Combined-file card type requiring no 
output stacker selection, card punch­
ing, or card document~printing. 

Field-description lines for a card type 
(or group of OR-relation card types)--one 
line per input field use~ in the program-­
follow immediately beneath the File and 
Card-Type Identification line(s) for the 
card type(s). The entries for card-type 
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identification and field description must 
not te in the same line. 

Note: R means that the entry is required 
WhEn there is a Field-DescriFticn line. 

Pa£~..§.9. 43 (0) 

~ Input data in standard (non-Facked) 
format; or 

= Input data not defined as numeric. 

P Input data, from field defined as 
numeric (0-9 in col. :2), already in 
packed format--limitations: 

Maximum length of field = 8 cclumns 
( = 15 digit Fositicns, plus sign); 
No Control Level (cols. 59-60) or 
Matching Fields (cols. 61-62) entry 
permitted. 

Note: In subseguent oFeraticns, a packed 
input field must be considered of length L 
= 2n-1, where n = number of columns. 

FrQ!!_J£Ql~..!-~E=~11· 1 
First (leftmost) 

To Jfgl§~ __ ~~-511. 
Last (rightmost) 

card column of 
inpu t field-­
range: '-80 

Right-justify; leading zercs unnecessary. 
Max. permissible field sizes where less 

than" 80: Numeric field--15 digit pcsi­
tions (Flus sign); Alphameric field used 
in CCMP operaticns--40 Fositicns. 

~ Alphameric field; or 
Numeric field that need not te defined 
as numeric (see immediately l:elcw). 

0-9 = Number of decimal ~laces in field 
herety defined as numeric. Field must 
be defined as numeric if: 

a. Used in arithmetic calculaticns; or 

b. To be used in numeric (as con­
traste~ with logical) COMP oFera­
ticn; or 

c. To be formatted for output by edit 
wcrd or zero sUPFress; cr 

d. To act as search argument (ICKUP 
cperation) for an argument ta1:1e 
defined as numeric; or 

e. F (packed) is specified in col. 
43. 

Definition as numeric: 

a. strips all zones--except in the 
low-order position--for general use 
of the field (i.e., the program 
packs the field); and 

b. Strips Ell zones for use of the 
field in Control-Level or Matching­
Fields operations. 

c. Limits the field size to 15 digits 
(plus sign). 

Left-justify. One to six characters (four~ 
character limit if used with RLABL OPe 

code) : 
first alphabetic, remainder alphabetic 

or numeric. 
No special characters or embedded 

blanks. 
A ITS E Q , CON T D ( x), TAB ~x) (~) (x), and 

PAGEx (x) prohibi ted--see body of 
manual for use of PAGEtt. 

£2n!~gl-1~~el 59-60 (0) 

L~-L9 = Control-Level indicator(s) for that 
and lower levels turn on when field 
contents in successive cards differ 
(L1 is lowest level, L9 highest.) 

Multiple Control levels for one card 
type must be specified in ascending 
seguence--lowest level used appears in 
uppermost line for which a control Level is 
designated. The lowest level assigned need 
not be L1, and there may be gaps in levels 
used. A Ccntrol Level may be assigned to 
some card types and not others. 

Same Control level may be split among 
several fields, but no other Ccntrol Level 
may intervene between the portions. The 
sum of the number columns for all portions 
of a stlit Ccntrol Level, and for unsplit 
control fields, must be uniform for all 
card types where that level is specified. 

If any field to which a Control Level is 
assigned is defined as numeric, all control 
of that level is numeric (all zones 
stripped) • 

Packed input fields cannot have Control 
Level assigned. 

A primary file can be matched to a 
secondary file, or to a secondary and a 
tertiary file; and files can be sequence 
checked. 
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M1-M3 Successive cards of single or mul­
tiple input and cc~bined files are 
~eguence-checked en the field (s) ; 
also 
~ultiple input or combined files 
are matched on tte field(s)-~this 
aetermines status of MR indicator, 
and sequence in which cards frcm 
the several files are precessed, 
within the pr~~rities (primary, 
secondary, tertiary) established by 
the file order in the input 
~pecifications. 

M1 mu~t be assigned tc 10we~t-level or 
only Matching Field, M2 to next higher, ~3 
te highe~t. 

A Matching-Fields level cannot be split 
between several fields in one card type. 

Matching Fields may be assigned to some 
card types and not others; tut 

a. At least one cara type in each of 
multiple input or ccmbined files 
must have t1atching F·ields assigned; 
and 

t. The same num1::er of Match ing-F ield s 
levels must 1::e specified for all 
applicable card types, ana the 
length of a Matching Field of cne 
level mnst be unifcrm. 

If any field to which a Matching-Fields 
level is assigned is defined as numeric, 
all matching and/or sequence-checking for 
that level is numeric (all zcnes strip fed) • 

Packea input fields cannot have Matching 
Fields a~~igned. 

Matching Fields have ne inherent rela­
tionshipto control Levels, nor need Con­
trol Levels be specified sclely because 
Matching Fields are specified. 

To relate a field de~cripticn to a particu­
lar cne of several card types in an OR 
relation~hip, enter here the card-type 
Resulting Indicator assigned tc the per­
tinent card type. Fields without indicator 
are associated with all card types in the 
OR relaticnship, regardle~~ of whether they 
also appear with indicator--except for 
Control-level and Matching-Fields 
operation~: 

If the same Control level or Matching­
Field~ level appears beth with ana 
without an indicator in Field-Record 

Relation, the indicator-conditioned 
entry takes precedence when the per­
tinent indicator is on. 

Any Control-Level or ~atching-Fields 
entry without ~ndicator must precede any 
entry with indicator for the same level. 
Do not condition portions of one split Con­
trol Level differently. Do not vary the 
nU.!!l..Qer of Matching Fields levels applicable 
to different OR card types beyond the 
choice of whether or not Matching Fields 
apply. 

It is advantageous to group field­
description lines by indicator, preceded by 
those without indicator. 

Ei§lsLl n di.£~.1.Q!:'§ 6 5 - 70 ( C) 

Enter any indicator code (normally: 01-99, 
H1, H2) to cause that indicator to turn on 
if the field contents conform to the 
assignment of the indicator; any indicators 
assigned to the other two conditions turn 
off--the settings occur before 
detail-calculation time. (Do not drop a 
leading zero.) The same indicator assigned 
to more than one condition turns on if one 
of these is satisfied. 

If H1 or H2 is turned on, system halts 
after next card is read. 

R1~§_J.£.Ql~ __ &~=&&l. Tests for value in 
nU.!!l.eri£ field greater than zero (low-order 
position '2- or no overpunch--but exeluding 
all-zero value signed plus). 

~nus_J~ls. 67-681. Tests for value in 
n~.!!l.§!:i.£ field less than zero (low-order 
position 11-overpunch--but excluding all­
zero value signed minus). 

Zero .Q!_Blank.~ols. 69-7Ql. Alphameric 
field: tests for blank. Numeric field: 
tests for absence of sianificant digits 
(1-9) ; i.e., turns en if blank, zero, ±O, 
or zones alone. Indicator also turned on 
at beginning of program execution and fol­
lowing each Blank-After output 
specificaticn--until changed by data read 
from card of pertinent type. 

leave blank unless processing Sterling­
currency amcunts. (Refer to SRL publica­
tion IB~Systg.!!l.L36~_]odel 20, Sterling Cur­
ren£~_g£2.£~ssing_~o~!i~~.§, Form C26-3605.) 
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CAICULATICN SPECIFICATIONS (CP'IICNAI) 

SEe Figures G1 and G2 at end of chapter for 
sUFplementary details. 

Note: Operations cccur in the order speci­
fied, ~ithin grcuping of detail time or 
total time (see cols. 7-8). 

~ = Detail-time cperation 
I1-L9, LE, to = 'Iotal-time operaticn, and 

perfcrmed cnly if the £pe­
cified indicator is then 
on. La normally al~~ys on 
(exceptions: see text). 
I1-L9 en ~ten ccntrcl treak 
of that or higher level. 
LR on after processing last 
input card (alsc turns on 
L1-L9). 

]2~~: All detail-time calculatien specifi­
cations rrust precede those fer tctal time. 

lB~i~Eto~~ 9-17 (0) 

Three identical subfields in AND rela­
tionship: ccls. 9-11, 12-14, 15-17. One 
to three indicators may te entered to con­
dition performance of the operation. Sta­
tus cf tte indicatcrs not affected ty 
specification here. 

Entire field blank = Execute operation each 
program cycle 

txx (xx = any 
indicatcr) 

Nxx 

Execute 
if that 
en. 

Execute 
if that 
off. 

operation only 
indicator is 

operation only 
indicator is 

Note: An indicator in cels. 7-8 is in AND 
relationshiF te indicators in cols. 9-'7. 

18-27 
33-42 

Field names or literals used in calcula­
ticn Enter left-justified. 

Must te defined as Result Field in cal­
culaticn specificaticns cr--if it is an 
input field--in input specifications. 

Numer ic. Maximum length: ten characters. 
May-ccnsist only of digits (0-9) 
and--optionally; 

Cne decimal point (or comma, if Euro­
pean notation specified in RPG Control 
Card--Card H, cel. 21), and/or one 
leading sign (+ or -). 

Number assumed positive if no sign, and 
integer if no decimal point. 

]21~: + is punch combination 12-6-8 

!lEha~~ri~. Maximum lenght: eight EBCDIC 
characters, plus enclosing apostrophes. 

Fa~12~_j used with operation codes ADD, 
SUB, MULT, DIV, COMP, TAG, LOKUP. 

Fa~12£_2 used with all operations except 
MV R, 'TESTZ, SETO N, SETOF, TAG, RLABL. 
(Field name limited to four characters if 
used with EXIT operatien.) Also see 
Figures G1 an~ G2 at end of this chapter. 

Entry of an RPG operation code, left­
justified, reguired (except in a Comments 
line--asterisk in col. 7). 

Decimal alignment automatic in arithmet­
ic operations and numeric COMPo Sign con­
trol automatic in arithmetic operations. 
Results of arithmetic cperations always 
signed; zero result al~ays +0. See Figures 
Gl and G2 at end of chapter for operations 
summary. 

Operations ~ith Reduced Field-Size Limits 

COMP (al ph amer ic) : 40 posi ti ons 
IOKUP (alphameric): 8 0 positions 
Arithmetic ops. reguire numeric fields; 
TESTZ reguires alphameric field. 

Name (left-justified) representing loca­
tion where resuft of operation is to be 
stored. One to six characters (four­
character limit if used with RLABI OPe 

code); first alphabetic, remainder alpha­
betic or numeric. No special characters or 
embedded blanks. PAGE has special use; 
IN xx restricted in RIABL lines; 
TAB (x) (x) (x) confined to function table. 

See Figures G1 and G2 at end of chapter 
for operations reguirinq Result-Field 
entry. 
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Every Result Field must te defined once, 
either in a calculation spEcification or-­
if it is an input or table field--in the 
input or file extension specifications, 
respectively. If defined ffiore than ence 
(unneces sary), all d ef ini tions (length, 
decimals) must be uniform. . 

A field is defined by assigning field 
name (cols. 43-48), fielCl length (cels. 
49-S1), and--if numeric--d€cimal fositions 
(cel. S2.). Result Field is used with 
arithmetic, move, TESTZ, and RIAEL 
operations (i.e., all exce..E.1 CCMF, SETCN, 
SETOF, GC'rG, TAG, EX IT); u sed wi th LCK UP 
only if function table. 

t 

1-40 
1-80 

No Result Field with this oferation 
(cols. 43-48 blan~); or Result 
Field net defined here. 
Numeric field (if tco short for 
result, high-order digits lest). 
Alphameric field used in COMP Of. 
Alphameric field used in table lOKUP 
of· 

1-2S~= Alphameric field, nct used in CCMP 
or LOKUP Ope 

Leading zeros unnecessary. 

t Alfhameric field (cr numeric field 
that need not te defined as such); or 
No Result Field with this operation 
(cels. 43-S1 blank); er 
Result Field not defined here. 

0-9 Number of decimal flaces in field 
(hereby) defined as numeric (total 
field length in cels. 49-51). 
Field must be defined as numeric if 
(a) Used in arithmetic ops.; or 
(b) Used in numeric (as contrasted 

with logical) CCMP op.; or 
(c) To be formatted for output by 

edit word or zerc sUffress; or 
(d) To act as search argument (ICKUP 

ep.) for argument table defined 
as numeric; or 

(e) output to be in facked format. 

H = Half-adjust result of arithmetic opera­
tion before dropping excess decimal 
position(s} • 

Any indicators may te specified-­
normally~ 01-99, H1, £2(if Hl or H2 is on 
at end of detail-calculation time, system 
halts after next card is read). Changes in 
indicator status are effective as soon as 
operation has been performed. Up to three 
indicators may be assigned in operations 
that permit any Resulting Indicators 
(except LORUP). The same indicator can be 
specified in several lines. 

All fields must be numeric. Enter indi­
cator code (if desired) to cause that indi­
cator to turn on if the result conforms to 
the assignment of the indicator; ~ny indi­
cators assigned to the other two conditions 
turn off. The same indicator assiqned to 
more than one condition turns on if one of 
these is satisfied. 

Plj!~J£01s.!._54=.2n. Result greater than 
zero (excludes+O). 

~inus-l£cl.§.!.56-S1l.. Result less than zero. 
Eer2-J£Ql§.!. __ 2§=2~1. Result zero (always 

+O). Also on initially, and following 
Blank-After (outfut specs.) 

Compare (COMP) Operation (R--at least one) 

An indicator whose assignment reflects 
the operation result turns on; others turn 
off. One indicator assigned to more than 
one condition tUrns on if any of these is 
satisfied. 

> Factor 2 
< Factor 2 

Factor 2 

Comparison algebraic fcr numeric fields, 
logical (EBCDIC seguence) for alphameric 
fields. 

Test Zone ('IESTZ) (R--at least one) 

Alphameric field only. High-order posi­
tion of field is tested. An indicator 
whose assiqnment reflects the operation 
result tUrns cn; others turn off. One 
indicator assigned to more than one condi­
tion turns on if any of these is satisfied. 

Hig.h_J£..Q1§..!. __ 2~=2.a. 12-zene (hex.SO or 
Cx) 

Lo~-l£..Ql.§..!. __ 56=211. ll-zone (hex.60 or Dx) 
]1~n~_J£..Q1E..!. __ .28-S91. No zone (not hex. 

50, 60, Cx, Dx). Also on initially, and 
following Blank-After (Output specs.) • 
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Set Indicators (SETON, SETCF) (R--at least 
one) 

The indicators specified are turned on 
or off, respectively. 

Table Lock-Up (LOKUP) (R--ene or two) 

One indicator may be assigned to one of 
the three conditions; or ene indicater, or 
two different indicators, may be assigned 
to Equal and High, or to Egual and Lew. 
This causes search of the argument table 
(Factor 2) for an entry that bears the 
designated relationship to the search arqu­
ment (Factor 1). 

If indicators are assigned to two cendi­
tiens, an Equal match takes precedence. If 
a table entry meets a specified condition, 
the corresFonding indicater turns en; a 
different indicator assigned to another 
condition, turns off--if it is the same 
indicator, it will be cn. If the 
condition(s) cannot be satisfied, the 
indicator (s) will be off. 

!.f..9]1!!~! 
Table 

]lsh_J~glE~ __ 54~221. Factor 2 
Lo~_J~~lE~ __ 56=21l. Factor 2 
~~~1_J~sl§~ __ 2~=22l. Factor 2 

Search 
!.f.g~ien .t 

> Factor 1 
< Factor 1 

Factor 1 

Note that High and Low significance is the 
reverse ef ferm-celumn heading. 

Other Operatien Cedes 

No Resulting Indicators permitted. 

Permits any ccmments te be printed at 
generaticn time next to specifications in 
the same line, without affecting program 
gene ra ti·cn. . 

FILE EXTENSION SPECIFICATICNS (OPTICNAI) 

Required if table lock-up (LOKUP) used in 
Calculation Specifications. 

~1~~l!§ 7-26 

Leave blank. 

Left-justify. Four to six characters 
(four-character limit if USEd with RIAEL 
Ope code): 

first three TAB, remainder alphabetic or 
numeric. 

No special characters or embedded 
blanks. 

If alternating-table input, this is name 
of table to which first entry in each card 
belongs. 

Number of entries in one card of this 
table. Right-justify; leading zeros 
unnecessary. 

Exact total number of entries in this 
table. Right-justify; leading zeros 
unnecessary. 

Number of columns per entry for this 
table (named in cols. 27-32). Right­
justify; leading zeros unnecessary. 

Maxima: Alphameric--80 columns 
Numeric--15 columns 

Leave blank: Packed-data table input 
not permitted 

1) 

0-9 

N 

D 

Alphameric 
Number of decimal places in numeric­
table field. 
o 

Table search only for Equal match 
Table values in ~ 
ascending sequence High or Low search 
Tatle values in specified 
descending sequence 

.T~12le_ll2:me 46- 5 ~ (R) 

Name of tabie to which second entry in 
each card belongs. Entries equivalent to 
those described under col. 27-32. 

Equivalent to cels. 40-42, but for 
second table. 
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Leave blank. 

]g£i~~l_Rg~iiign~ 56 (0) 

Eguivalent to col. 44 

Equivalent to col. 45 

fomN~niE 58-74 (0) 

Permits any ccmments to be printed at 
generaticn time next to specifications in 
ihe same line, w~thout af1ecting program 
generaticn. 

OUTPUT-FeRMAT SPECIFICATICNS (CPTICNAL) 

Output specifications contain entries enly 
for output and combined files. All detail­
(or heading-) time output specified ahead 
of total-time output. output (within 
grouping of detail and tctal time) occurs 
in the order specified--except (1) separate 
overflow-output time and (2) card-print 
transfer to output-storage area after card­
punch trarisfer for same File-Identification 
group. 

(Freferably, alternate punching and 
forms-printing when more than one of either 
during same cycle segment.) 

Enter ence for each output operation to 
the file (but card punching and card­
printing to the same card specified under a 
single file-identification entry). 

Exception: When output to same file 
specified repeatedly, file name need not be 
repeated if no other file name intervenes. 

Left-justify. Cne to eight characters: 
first alphabetic, remainder alphabetic or 
numeric; no special character or embedded 
blanks. Same name must appear as output or 
combined file in file-description 
specifications. 

.1Y~ 15 (R) 

t (or H) Detail-time output 
T Total-time output. 

During overflow output, T output precedes 
D. 

1-5 

Normal stacker; or 
Single-stacker device; or 
Card type (combined file) stacker­
selected in input specifications 

Output- or combined-file card to spe­
cific stacker of I/C device (combined 
file not stacker-selected in input 
specifications) • 

A!]-B~l~ii£]~hi~ 14-16 (0) 

AND = output Indicators (cols. 23-31) in 
this line must be considered with 
those from the preceding line to 
establish the conditions under which 
the output is performed. 

OR = The output conditions defined in this 
line are in an OR relationship to 
those defined in the preceding line. 
If either set of conditions (Output 
Indicators, cols. 23-31) is satis­
fied, the output is performed at the 
appropriate time. 

Forms control from the preceding line is 
applied unless cols. 17-22 contain an 
entry. (0 is considered an entry.), 

0-3 = Advance form the specified number of 
spaces before and/or after printing, 
respectively. 

~ 0 (see exception for CR lines, above) 

01-12 = Advance the form to the next 
carriage-control-tape punch in the 
specified channel before and/or 
after printing, respectively. 

OO=~t No skip (see exception for OR 
lines, above) 

NOTES on Forms Contr~l 
-----------~-----~-~ 

1. Leave blank in AND line 
2. Space/After or Skip/After has through­

put advantage ove~ Space/Before or 
Skip/Before • 

3. If Space/Before and Skip/Before both 
specified: Skip is executed, followed 
by Space. 
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4. If Space/After and Skip/After both spe­
cified: Only the Space/After operation 
is executed. 

5. For compatibility with other RPGs: One 
entry in cols. 17-22 required. 

6. Printing at or below channel 12, but 
above next channel 1, turns on OF indi­
cator at end of cyle segment (detail or 
total output respect~vely)--or OV indi­
cator if upper feed of Dual-Feed Car­
riage. Advance to channel 1 automatic 
if OF (or OV) not specified in any 
file-identification output Indicators. 

Three identical sub fields in AND rela­
tionship: cols. 23-25, 26-28, 29-31. 
Only the first subfield is described here. 
One to three indicators may be entered to 
condition performance of the output opera­
tion; additbnal AND sUbfields, and OR rela­
tionships, available through AND and OR 
lines (see cols. 14-16). Status of the 
indicators not affected by specification 
here. 

Entire field blank 

f)xx (xx = any 
indicator) 

Nxx 

flOF (or 1)OV) 

Execute operation each 
program cycle. 

Perform this output 
only if that indicator 
is on. 
Perform this output 
only if that indicator 
is off. 
Perform this output 
only at overflow time; 
and provided the OF 
(or OV) indicator is 
then on, as well as 
any other Output Indi­
cators specified for 
this (or an AND) line. 

CAUTION: If no conditioning indicator is 
specified, or only 1P, or only Nxx for 
indicators tbat are off initially, or txx 
for indicators that are on initially (Zero­
or-Blank), the output is performed before 
the first card has been read. 

One line describes one output field 
within the file-identification group 
--separate line required for card punchinq 
and card document-printing. 
Fi eld- descri ption line s follow immed ia tely 
bEO'Dea th the pertinent file identification-­
field description must not be on same line 
as file identification. 

As described under output Indicators, 
above (File Identification), with these 
differences: 

1. No AND lines 

2. No OR lines 

3. Entries condition only output of the 
field or constant described in that 
line, and the output is also subject to 
Output Indicators in the file 
identification. 

4. Entry of OF (or OV) does not transfer 
the output to overflow time-~merely 
makes it subject to the status of the 
overflow indicator at output time. 

5. Used with field PAGE, do not condition 
its output, but cause initialization to 
1 before output. 

Fi.§l.9.-..li.§:.ill.§ 32-37 (0) 

Any field name defined in Input, File­
Extension, or Calculation Specifications. 
Field name PAGE for aut6matic consecutive 
numbering. Left-justify. Fields need not 
be listed in the order in which they are to 
appear in the output file. Prohibited 
names: ALTSEQ, CONTD(x), PAGEx(x). Leave 
blank if const~nt specified (cols. 45-70). 
Either fiel~ name or constant required. 

~ Alphameric field; or 
Constant specified (cols. 32-37 
blank); or 
Edit word specified (cols. 45-70); or 
Packed Field (P in col. 44); or 
output to include any leading zeros and 
low-order-position zone. 

Z Any zone or leading zeros removed from 
output. 
Permissible only for numeric fields. 

~ Field contents (or constant--cols. 
45-70) undisturbed after output 

B Field (or constant) cleared as data 
moved to output-storage area. (Numeric 
field: 0; alphameric: 15.) Field or 
Resulting Indicator assigned to Zero­
or-Blanks turns on. 
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Enter number of rightmost position in 
output file (forms print position, card 
column, or card-interpret position). 
Right-justify entry; leading zeros unneces­
sa r y ( col. 40 a 1 way s 1] 0 r 0). 

CAUTION: Allow for expansion of field by 
edit word. 

output to card file. Col. 41 establishes 
whether pupching or interpreting: 

~ 0 = Punching 

1-6 Print head to be used for 
interpreting. 

t Data to be otitput in standard (non­
packed) format; or 

P 

Field not defined as numeric; or 
Constant 

output of data, from field defined as 
numeric, to be in packed format. The 
output data is then of length 
L = (n+1+E)j2, where 

n digit capacity of field; and 
E 0, if n is odd, and 

1, if n is even 

Co!!.§.l£!!.i 45-70 (0) 

Ieft- justi fy. Any EBCDIC characters 
that are to appear in the output record are 
specified here, enclosed in apostrophes. 
(Two successive apostrophes wi thin the con­
stant appear as one apostrophe in the out­
put.) Distinguished from edit word by 
absence of field name (i. e., cols. 32-37 
are blank). Zero Suppress (col. 38) and 
Packed Field (col.44) must be blank. 

Left-justify. Any EBCDIC characters, 
enclosed in apostrophes. Seme of the 
characters appear as such in the output 
record; others serve special functions. 
Distinguished from constant by presence of 
field na me (cols. 32- 37). Th e field named 
in the line must be defined as numeric, and 
must contain valid digits (no hex. A-F, 
except in sign position). Zero Suppress 
(col._ 38) and Packed Field (col. 44) must 
be blank. 

Abbreviated rules for edit words. 

1. Body of edit word = Exact number of 
positions allowed for data digits, 

spaces, and any constant data desired 
among--but not following--them, plus 1 
if $ symbol. Blank is replaced by 
digit--with possible exception of lead­
ing O--from corresponding field 
position. 
o = Leading zeros, and any constant 

edit~word characters preceding 
first significant digit, suppressed 
through this point. At least one 
leading zero is suppressed if an 
edit word is specified, all O's and 
constant characters (exc. $) sup­
pressed if field all-zero and no 0 
or * in edit-wore body. 

& Space in output record 
$ at extreme left = $ in that output 

record position, regardless of 
handling of leading zeros. 

$0 Floating $ symbol $ replaces 
rightmost leading 0 through this 
(O-entry) point. 

* Asterisk protection = * replaces 
leading zeros through this point, 
and any constant edit-word charac­
ters to the first significant 
digit. Precludes $. 

Any EBCDIC character (except ~ or &) in 
the edit-word body--including comma and 
decimal point--to right of first signi­
ficant digit or end of zero suppres­
sion, appears identically in the corre­
sponding location of ~he output record; 
to the left of that/point, it is 
suppressed. 

Presence of edit word removes low­
order-position zone from output. 

2. status portion of edit word = positions 
to right of body through CR or - sym­
bol, used to identify negative values. 
If no CR or - to right of body, there 
is no status portion. 
~ or & = ~ in output record 
CR or - = CR or -, respectively, in 

output record when data 
negative 
~ in output record, when data 
not nega ti ve. 

3. Expansion of edit word = positions (if 
any) to right of status portion; if no 
status portion, then to right of body. 
Any EBCDIC character (incl~ & and 
space) appears identically in output 
record. 

leave blank unless processing Sterling­
currency amounts. (Refer to SRt publica­
tion IBft_2Y~1~lliL1QQ_Model_~QL~terling_~~£= 
KgnQY_RKQ£g§~i~RQ~line§.~ Form C26-3605=) 
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Op. Nature of Operation Factor 1 Operation Factor 2 Result Comments 

Class Code Field Possibilitif(ls Presented Algebraically 

Add Factor 2 to Factor 1 a (N) ADD b (N) c (N) a+b=c/a+a=2a/b+b=2b/ a+c=c 1/ 
c+b=c I / c+c=2c 

'Set Result Field to zero; then odd Factor 2 Z-ADD b (N) c (N) O+b=c I /O+c=c Factor 2 may be c 
u 

'';: 
Subtract Factor 2 from Factor 1 a (N) SUB b (N) c (N) a-b=c/a-o=O/b-b=O/a-c=c

l
/ c-c=O is the most 0 

.. ~ c-b=c 1/ c-c=O efficient method to 

~5 set a field to zero 

~·i Set Result Field to zero; then subtract Z-SUB b (N) c (N) O-b=c I/O-C=-c O-c=-c: best method 
G/ E Factor 2 to reverse sign 

8".§> 
axb=c/axa=a 

2 
/bxb=b

2
/ axc=c I / .!:!"O Multiply Factor 1 by Factor 2 a (N) MULT b (N) c (N) 

Qj-
cxb=c I / cxc~ 2 E ~ ..c._ 

."!: u 
Divide Factor 1 by Factor 2 a (N) b (N) c (N) a +b=c/ a+a=l/b+b=1/ a +c=c 1/ bFO .. cu DIV <to 

c+b=c' /c+c=l No Half-Adjust if 
MVR follows 

Move Remainder of preceding DIV to a MVR c (N) Must follow immediately after DIV without Half-Adjust 
Result Field a'!CI with same Indicators. . 

Move Factor 2 into Result Field - MOVE b (A/N) c (A/N) No decimal alignment performed. If Factor 2 shorter: Left 
right-justified positions of result field unchanged. Excess left ~ositions of 

a longer Factor 2: Not moved. 
"0 cu Move Factor 2 into Result Field - MOVEL b (A/N) c (A/N) No decimal alignment performed. If Factor 2 sharter: Right j left-justified positions of result field unchanged. If Factor 2 longer: 
"0 Excess .right positions not moved, except for the sign if tloe 
'0 result field is numeric, e 

o 
:,;~ from low-order position of Factor 2 MLLZO b (A/N) c (A/N) 
c 0 to low-order Result position .,g .!:! 
~~ cu from high-order position of Factor 2 MHHZO b (A) c (A) cu- e 
0..01 0 to high-order Result position· O.!: N 
cu.!: cu 
~ iii ~ from low-order position of Factor 2 
~~ ~ to high-order Result position MLHZO b (A/N) c (A) 

from high-order position of Factor 2 MHLZO b (A) c (A/N) 
to low-order Result position 

N 2 Compare Factor 1 to Factor 2 a (A-N) COMP b (A-N) Numeric fields decimal-aligned; missing positions treated as 0 
~ u zeros. Alphameric fields left-oligned; missing positions CI'l .-
wcu~ treated as blank. Numeric compare is algebraic; alphameric .... c_ 

is logical EBCDIC. 0(\001 ... e 

~2:£ Identify zone in high-order position of TESTZ c (A) A Resulting Indicator assigned to Blank is on at start & follow-0- ;:) alpha. Result Field ing Blank-After U~! 
I'! Turn on one, two, or three specific SETON 

01,2 indicators 
:E 8 Specify one, two, or three Resulting Indicators 
11:0 Turn off one, two,or three specific SETOF VI': indicators 

""2, 
Branch to another RPG calculation GOTO name One to six characters 

~ specifications line First character alphabetic; 
01= 

••• ~ 0 Identify line as destination point of GOTO name TAG 000 to ,;x ,ham,"" ) remainder alphabetic or numeric. 
01'" .,. instruction(s) RLABL may also be c- .. 

.:c;t.2 Branch to an external B.A.Lo' routine EXIT name One to four characters TABx or INxx. 
u ~ 8 Identify. RPG field for use in external RLABL name c ._ 
I!0~ routine One to four characters coZ_ 

0-
Search argument table for value that bears argument LOKUP argum't tablE function table No dec'imal alignment performed~ At least one Resulting 

cu r to search argument the relationship speci- a (A-N) TABx(x)(x) (optional) Indicator needed. Do not assign Resulting Indicator to 
:g-g fied by Resulting Indicator(s). If a function (A-N) TABx(x)(x) both High and Low. Table should be in sequence if 

table is specified,corresponding function is (A/N) Indicator in High or Low. I- ...J 
located. 

LEGEND: (A) = Alphameric (A/N) = Alphameric or Numeric a or b = Field or literal 
(N) = Numeric (A-N) = Alphameric or Numeric, but 'c = Field 

both fields must be alike 

o Figure G 1. Calculation OpErations Summary 
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IBJ4 INTONATIONAL IUSINfSS MACHINES COItI'OllATION 

REPORT PROGRAM GENERATOR CALCULATION SPECIFICATIONS 
IBM System/360 

0010 ____ _ 

'_om ____________ ...,-_ 
" .. 'a ... ....,. ____________ _ 

~Q Indicators 
Re.ultlng 

~~ 
i~ 

Indicator. 

1 1 
Z.ro 

I: ] 
Plus Mlnul or 

F...., II Blank 
Uno Factor 1 Operation Factor 2 Result FIeld 

~ 1 IMItth 1: Compore 

! u * Al Hit'! Low e.....,. 
I I ! * 

1>21<21=2 

3 • S 6 7 , 9 10 11 12 13 I. 15 16 17 It "20 21 22 232.25 2627 2' 29 30 31 32 33 3. 35 36 37 31 39 .0.1 '2 d ... 5 ... 7 .. Of 50 51 5253 5<55 56 57 5859 

01 
C __ -- _. - - -- --. - IN~ IAinn N IN - -- --t-

o 2 
C __ 

f-- '"- -- -- roo ~- ADD N N - .- ... ~-
o , C ---. - --f- IN~ SUB .N - -- -
o 4 

C __ -- -- -- -- -- .- l- SUB N -'- - -,--
o 5 C _. -- - --r-- - INI) IMU LT N - -- -
o , C __ -_. -- - --r--' - (N) DIV N - --r-
07 C _ -- ... -- -- -- t-- - MVA N - - - --1'-

o • C t-- _ -- - --f- - - MO v£ A IN, AI/N 
o , C _ 

~- - -+-,... -- I-. - MO vO A .IN JAIN 
I 0 C -- -- -- - ML Ll~ A. IN [At/N .-
I I C -_. -- --r- -r' - MH H~n lA-
I 2 C _. _ 

~- -- -- r'-- ML H l~ A N A 
I a C __ -- -- -- -- MH L Z!I1 A AI/N -
I 4 Ct-- -_. r--· --- - A~ N~ OMP lA -N 
1 , C - -'--I-, TE STZ [A 

C .. _~_ --, .. -.- -I- '"- Sf TO" 
CI-· - --f-- - f-- I- -- Sif TOF 
C'_ -- -- I-- -- -- l:i,O TO l"'JI ME 

C ..... _ [t~A INE TAG 
clo- -- - -- f--- -" .. - eX IT ~~ ~~ 
C ~L AIL ~~ ~,g .--1---
C 1-' ~- - -- I-' --

A- INI) ~IC UP TA 8~ ;:~ Tlf'lo B~ .Lr'L - -

Fotm X2.·3351·1 
Printed in U, S. A. 

7$ 76 77 7'" 80 

Id~:~o.1111111 

Comments 

60 61 62 63 .. 65 66 67 6t 69 70 71 72 73 '7. 

I I 

I Resultmg IlIdic.otor. IIOt ,eloted to column 
beoclills'; o~ teOl~ one ,.,uired: ..-

I 
(AI • Atphco",.ric. I zerol 
(N) • NUM.ric. PIli, MillIS 810nk :~~ ~:::' ~~:a'Y 

Lesencl: . E.ntry RC'lulrecllNiolC. Length WNl- Aor N Re.ul.in.} A~ leas~ one r.ctuired-~ DOO o-o-a 
------ -E..tty Optlo ... 1 o~ Entr, <A-N)- EI'hcr,but bOth .aro. Indlc.ators --- --- ----O'\:lonal 

• NOTE: The entries designa.ted Q.5 required in. Field length. ct.nd. DecimCLI Positions a.re neces9ct.r~ onl!;l if the 
Q.ssocio.ted. Result Field. is not defined. elsewhere. 

Figure G 2. Fields Pertinent tc Each OFeration Code 
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During generation of an object program, 
BPG prints a listing that ccntains: 

• The complete image of every specifica­
tion card in the BPG scurce-program 
deck, cne card to a line. 

• A consecutive number, as counted by BPG 
during reading of the source deck-­
printed to the immediate left cf each 
source-card image. 

• A siqnal--the letter "S"_-to the left 
cf the consecutive numler, whenever the 
contents of columns 1-5 (page and line 
sequence numter) of a specificaticn 
card represent a repetition cr step­
down in EBCDIC sequence frcm the pre­
ceding card. This does not interfere 
with continuation cf program genera­
ticn. ("S" is. not printed the first 
calculation specificaticns line.) 

• Messages that ~eflect the status o~ 
cbject-program generation, signal all 
kinds of errors, and dccument core­
storage assignments. 

A specimen of an EPG prcgram listing is 
included in the SBt publication 1~]_~~E1~~L 
]&Q_~g~1_20~_]g£g~!_R~Qg~~ID-Q§A~±E!g~_iQ± 
pun~h=-E±~_~gQi~~~n!~_Q~±E1ing_f±Q~~~~±~§, 
Form C26-..j800. 

MESSAGES rUBING RPG GENERATION OF OBJECT 
PROGRAM 

Each message is prEceded by a unigue 
Message-Identificaticn Ccde. From left to 
right, the ccde represents: 

Program Identification = RG 
Messaqe Serial Number--three digits 
Significance Code--one letter -
Type cf specification card to which the 

message primarily applies--one letter 
(not pertinent to all messages) 

Figure R' portrays the message­
identificaticn format, and lists the 
related codes with their meanings. 

The words CARD NUMBER arE printed at tne 
end cf mcst messages, followed by the con­
secutive number(s) of the specificaticn 

card(s) to which the message refers. (A 
consecutive card number is assigned by RPG 
to each source card. In the program list­
ing, it precedes the card sequence number 
assigned cn the programmer's specification 
form. ) 

RG 120 E C X ----t .. ~ 
Program Identification: 'I 

RG (for RPG) I T JjY ~m~ 
Serial Number: I 
unique number for I 
each message I 

I 
*Significance Code I 

**Type af Specification ________ J 
Card to which Principally 
Applicable 

*Significance Code 

A = ACTION 
Operator action is required before system is restarted. 

C = CAUTION 
An abnormal - though possibly deliberate - condition exists. 
Corrective action is required only if the condition is unintentional. 

D = DECISION 
The user must decide on one of several ways to continue processing. 

ERROR 
Correction in source program required. 

INFORMATION 
Informatory message only. Operator action usually not required. 

W = WAITING 
System can proceed no further until errors have been corrected. 

**Type of Specifications to which Principally Applicable 

F = File Description 
E = File Extension 
I = Input 
o = Output-Format 
C = Calculation 

Figure H1. Format of Message­
Identification Code 

The informational and diagnostic messages 
are listed below, in message-serial-number 
order. Each message is preceded by its 
Identification code. 

The phrases shown in upper-case 
characters represent the actual RPG 
message. 
Sentences in lower-case letters give 
supplementary information that is not 
printed in the program listing. 

RG001 I 360/20 RPG LISTING. 
RPG prints this heading if 
the RPG source deck starts 
with the RPG Control Card. 
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RG002 

o 

RG003 

RG004 

RG005 

o RG006 

RG010 

RGO 11 

RGO ~ 2 

RG013 

RG014 

RG015 

RG016 

I 

A 

11 

c 

STORAGE POSITICNS. 
This message is fell owed by 
the core storage capacity 
specified in the RPG Con­
trol Card (Card H) for the 
systems used to generate or 
execute the program. If 
different capacities are 
specified, the smaller is 
used. 

ERROR IN STORAGE MAGNITUDE. 
This ~essage is associated 
with halt D12. It indi­
cates invalid entries in 
cols. 7-9 or 12-14 of the 
RPG Ccntrol Card (Card H). 

NO CONTROL CARD. 
This message is associated 
with halt D11. It indi­
cates that the source deck 
is not preceded by an RPG 
Ccntrol Card (Card H.) 

COL. 6 INCORRECT, CARD IS 
BYPASSED. 
This message fellows the 
image of the RPG source 
card to which it refers. 

PROGRAM TOO EIG. 
This message is associated 
with halt D13 

C F THE FILE NAME IS NOT 
REFERENCED. 

E F FILE DESCRIPTICN SPECIFICA-
TIONS ARE MISSING. 

File descripticn cards must 
precede all other specifi­
cation cards in the RPG 
source dec k. 

E F THE FILE NAME IS INCORRECTLY 
SPECIFIED OR IS MISSING. 

E F FILE TYPE ENTRY (COL. 15) IS 
NOT I, 0, OR C( OR IS MISSING. 

E F FILE TYPE (COL. ~5) AND 
DEVICE (COLS. 40-4E) ARE 
INCCMP1ITIELE. 

E F SEQUENCE (COL. 18) DOES NOT 
CCNTAIN A, D, OR ELANK. 

E F SEQUENCE (CCI. 18) IS NOT THE 
SAME FOR ALL INPUT FILES. 

When there are multiFle 
input or ccmcined files, 
all must have the same 
sequence specified. 

RGO'7 

RG018 

RG031 

RG032 

RG033 

RG034 

RG041 

RG042 

RG043 

RG044 

RG045 

E F COLUMNS 40-46 CONTAIN AN 
INVALID DEVICE. 

E F FILE"NAME OR DEVICE IS 
MULTIPLY DEFINED. 

The same file name (cols. 
7-14) is assigned to more 
thqn one device code (cols. 
40- 4 6), or th e same device 
code is associated with 
more than one file name. 

E E THE TABLE NAME IS INCORRECTLY 
SPECIFIED OR IS MISSING. 

The table name in columns 
27-32 and/or columns 46-51 
a) is missinq, or 
b) includes special charac­

ters or embedded blanks, 
or 

c) does not beqin with TAB 

E E THE TABLE NAME HAS NOT BEEN 
REFERENCED. 

The table name defined in 
the file extension specifi­
cations is not Leferenced 
in the calculation 
specifications. 

E E INCORRECT SPECIFICATION OF 
NUMBER OR LENGTH OF TABLE 
ENTRIES, OR THE PRODUCT OF 
BOTH IS LARGER THAN 80. 

E E THE SAME TABLE IS DEFINED IN 
FILE EXTENSICN AND CALCULATION 
SPECIFICATIONS WITH DIFFERENT 
FIELD LENGTHS AND/OR DECIMAL 
POSITIONS 

E I INPUT SPECIFICATIONS ARE 
MISSING. 

InFut specification cards 
must precede output speci­
fication cards. 

E I MATCHING FIELD SPECIFIED, BUT 
NO SEQUENCE IN .FILE 
DESCRIPTION. 

E I THE FILE NAME IS MISSING, NOT 
DEFINED, CR NOT 
LEFT-JUSTIFIED. 

E I THE FILE NAME DOES NOT REFER 
TO AN INPUT OR COMBINED FILE. 

E I CARD-TYPE SEQUENCE (COLS. 
15- 16) ELANK OR INVALID. 

Under cne common file name, 
a card type with numeric 
seguence specification is 
followed by a card type 

Appendix H--RPG Program Listinq 329 



RG046 

RG047 

RG048 

RG049 

RG051 

RG052 

RG053 

RG054 

RG055 

RG056 

RG057 

with alphatetic sequence 
specificaticn, or the 
numeric sequence specifica­
tion for card types is not 
in ascending order, or the 
field is tlank. 

E I ENTRIES IN NUMBER AND/OR 
o PT ION ( COL S • 17 - 1 8) ARE 
INCORRECT. 

Card-type sequence checking 
is specified in columns 
15-16, but cclumns 17-18 
contain an incorrect entry; 
or, the entries in cols. 
15-16 are alphabetic, tut 
cols. '7-'8 are not blank. 

E I ERROR IN RECORD IDENTIFICATION 
CODES (COlS~ 21-26, 28-33, 
35- 40) • 

E I RECORD IDENTIFICATICN AND 
FIELD DESCRIPTION APPEAR IN 
THE SAME SPECIFICATION CARD. 

An input specification card 
ccntains entries in columns 
7-42 and columns 43-70. 

E I A RECORD IDENTIFICATICN SHOULD 
PRECEDE THIS SPECIFICATION. 

E I FIELD LOCATICN ENTRIES (CCLS. 
44-5" ARE INVALID, OR THE 
LENGTH OF A NUMERIC FIELD 
EXCEEDS 15 FOSITICNS. 

E I THE FIELD WAS PREVIOUSLY 
DEFINED WITH DIFFERENT lENGTH 
OR DECIMAL FOSITICNS. 

E I THE FIELD NAME IS MISSING, NOT 
LEFT-JUSTIFIEr, BEGINS WITH 
TAB OR CONTt, CONSISTS OF ALT­
SEQ, OR CONSISTS OF PAGE FOL­
LOWED BY CNE CR TWO 
CHARACTERS. 

E I PLUS OR MINOS INDICATORS ARE 
SP_CIFIED FCR ALPHAMERIC 
FIELD. 

E I THE MATCHING ElELD SPECIFICA­
TICN (COLS. 61-62) IS 
INVALID. 

E I INDICATOR SPECIFIED IN FIElD­
RECCRD RElATICN (COLS. 63-64) 
IS NOT A RESUlTING INDICATOR 
OF AN ASSOCIATED CARD TYPE. 

E I STERLING FIELt SPECIFICATION 
IS INCOBRECT. 

The entries are invalid; or 
the Sterling field (cels. 
7~-74) ccntains specifica­
tions, but the RPG Centrol 

RG058 

RG059 

RG060 

RG061 

RG071 

RG072 

RG073 

RG074 

RG075 

RG076 

RG077 

RG078 

RG081 

RG082 
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Card is blank in cols. 17 
and 18. 

E I STERr.I N G FIELD IS SPECIFIED 
WITH INCORRECT DECIMAL LENGTH. 

Either the field is defined 
as alphameric, or Decimal 
positions is greater than 
4. 

E I STERLING FIELD IS SPECIFIED TO 
BE IN PACKED FORMAT. 

E I INCORRECT INDICATORS. 
Resulting and/or Field 
Indicators are invalid. 

E I AN ALPHAMERIC FIELD IS SPECI­
FIED TO BE IN PACKED FORMAT. 

E 0 THE FILE NAME IS MISSING, NOT 
DEFINED, OR NOT 
LEFT-JUSTIFIED. 

E 0 THE FILE NAME DOES NOT REFER 
TO AN OUTPUT OR COMBINED FILE. 

E 0 FILE IDENTIFICATION AND FIELD 
DESCRIPTION APPEAR IN THE SAME 
SPECIFICATION CARD. 

E 0 TYPE (COL. 15) IS NOT H, D, 
OR T. 

E 0 FILE IDENTIFICATION AND FIELD 
DESCRIFTION SPECIFICATIONS ARt 
NOT IN CORRECT SEQUENCE RELA­
TIONSHIP, OR ALL DETAIL OUTPUT 
DOES NOT PRECEDE ALL TOTAL. 

E 0 INCORRECT INDICATORS. 

E 0 INVALID FORMS CONTROL SPECIFI­
CATIONS (COLS. 17-22). 

E 0 MULTIPLE FILE-IDENTIFICATION 
LINES FOR ONE OUTPUT DO NOT 
HAVE INDICATORS SPECIFIED. 
CHECK THIS AND PRECEDING CARD. 

There are AND and/or OR 
lines for the output, but 
not all the File­
Identification Specifica­
tions lines include Output 
Indica tors. 

E 0 THE FIELD NAME IS MISSING, IS 
NOT LEFT-JUSTIFIED, BEGINS 
WITH CONTD, CONSISTS OF ALT­
SEQ, OR CONSISTS OF PAGE FOL­
LOWED BY ONi OR TWO 
CHARACTERS. 

E·O THE FIELD IS UNDEFINED. 

o 

() 

o 



RG083 

o RG084 

RG085 

RG086 

RG087 

RG088 

o RG089 

RG090 

RG'O' 

RG 10 2 

RG103 

o 

E 0 INCORRECT APOSTROPHES IN CON­
STANT OR EDIT WCRt. 

E 0 END POSITION (CCLS. 40-43) IS 
MISSING OR INVALID, IS SMALLER 
THAN THE SIZE OF THE FIELD, 
CONSTANT, OR EDIT weRD, OR IS 
INCOMPATIBLE WI~H ~HE OUTPUT 
FILE OR DEVICE. 

E 0 BOTH ZERO SUPPRESS ANt A CON­
STANT OR EDI~ weRD ARE 
SPECIFIED. 

E 0 ZERO SUPPRESS OR AN EDIT WORD 
SPECIFIED FCR ALPHAMERIC 
FIELD. 

E 0 STERLING FIELt IS INCCRBECTLY 
SPECIFIED. 

The entries are invalid; or 
the Sterling field (cols. 
71-74) contains specifica­
ticns, but the RPG Centrol 
Card is 1::lank in cols. 19 
and 20. 

E 0 STERLING FIELt IS SPECIFIED 
WITH INCORREC~ DECIMAL LENGTH. 

Either the field is defined 
as alphameric, or Decimal 
positicns is greater than 
4. 

E 0 STERLING FIELt IS SPECIFIED TO 
BE IN PAC~Et FORMAT. 

E 0 EDIT WORD HAS INCORRECT LENGTH 
OR WAS PREVIOUSLY USED WITH A 
FIELD OF D~FFERENT LENGTH. 

E C THIS FIELD IS UNDEFINED OR 
INCORRECTLY SPECIFIED. 

This message is followed by 
the headings 
FACT.' FACT.2 RESULT F. 
and the ecnsEcutive number 
ef the affected card is 
printed below the apprepri­
ate heading. 

E C THE FOLLOWING FIELDS SHCULD BE 
BLANK FOR THE OPERATICN. 

This message is followed by 
the headings 
FACT.1 FACT.2 RESUlT F. 
and the ccnsEcutive number 
of the affEcted card is 
printed below the apprcpri­
ate heading. 

E C THE FOLLOWING ENTRIES ARE 
REQUIREt, BU~ MISSING OR NOT 
LEFT-JUSTIF'IED. 

RG104 

RG105 

RG106 

RGt07 

RG109 

RG 11 0 

RG 111 

RG,12 

RG 113 

RGH4 

RG 115 

This message is followed by 
the headinqs 
FACT.1 FACT.2 RESULT F. 
and the consecutive number 
of the affected card is 
printed below the appropri­
ate heading. 

E C DETAIL CALCULATION IS ENCOU~­
TERED AFTER ~O~AL CALCULATION. 

E C OPERATION CODE INVALID. 

E C RESULTING INDICATOR IS 
REQUIRED, BUT NOT SPECIFIED. 

A COMP, LOrUp, TESTZ, SETON 
or SETOF operation has been 
specified, but a resultinq 
indicator has not been spe­
cified in columns 54-59. 

E C RESULTING INDICATORS ARE SPE-
CIFIED, BUT NOT PERMITTED. 

A Move, Move Zone, EXIT, 
RLABL, GOTO, or TAG opera­
tion has been specified 
with resultinq indicators. 

E C RESULT FIELD CONTAINS A 
LITERAl. 

The specification in 
columns 43-48 is incorrect. 

E C AN IMPERMISSIBLE OPERATION IS 
SPECIFIED BETWEEN ALPHAMERIC 
AND NUMERIC FIELDS. 

E C FIELD LENGTH OF FACTOR 1 AND 
FACTOR 2 DIFFERS IN A LOKUP 
OPERATION. 

E C A LCKUP OPERATION IS SPECIFIED 
AND THE NAME IN FACTOR 2 OR 
RESULT FIELD DOES NOT BEGIN 
WITH TAB. 

C C GOTO AND TAG ARE NOT IN THE 
SAME CALCULATION TIME. 

GOTe is specified for 
detail time and TAG is spec­
ified for total time, or 
vice versa. 

This is only a warninq 
message. 

E C A TAG IS SPECIFIED WITH INDI­
CATORS OR RESpLTING 
INDICATORS. 

E C THE SAME LABEL APPEARS IN MORE 
THAN ONE ~AG STA~EMENT. 

E C THE RESULT FIElD WAS PREVIOUS­
LY DEFINED WITH DIFFERENT 
LiNGTH OR DECIMAL POSITIONS. 
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RG 1 16 

RG' ~ 7 

RG'18 

RG 119 

RG120 

RG 121 

RG122 

RG '23 

RG131 

RG 132 

RG 133 

RG134 

E C SPECIFIED LENGTH OF ALPHA~ERIC 

RESULT FIELD EXCEEDS 25E FOSI­
TIONS, OR NUMERIC RESULT FIELD 
EXCEEDS 15 POSITICNS, OR NU~­
BER OF DECI~AL POSITIONS SPEC­
IFIED EXCEEtS 1IELD LENGTH. 

C C RESULT FIELt MAY NCT EE LARGE 
ENOQGH. 

~he nature of the operation 
can produce a result larger 
than size of result fiEld. 

This is cnly a warning 
message. 

C C THE FIELDS IN THESE OPERATIONS 
DO NOT OBEY SIZE RESTRICTIONS. 

E C INCORRECT INDICATORS. 
Indicators and/or Resulting 
Indicators are invalid. 

E C THE DIVIDE OPERATION IS SFECI­
FlED WITH HALF ADJUST AND FOL­
LOWED BY A MOVE REMAINDER, OR 
THE MOVE REMAINDER IS NeT PRE­
CEDED BY A DIVIDE WITH THE 
SAME INDICATO~S. 

E C RESULT FIELD N~ME BEGINS WITH 
TAB, BUT THE CPERATION IS NOT 
LOKUP OR ELAEr. 

C C HIGH/LOW INDICATOR FOR LORUP 
BUT NO TABLE SEQUENCE 
SPECIFIED. 

This is cnly a warning 
message. 

C C FUNCTION TAELE SHORTER THAN 
ARGUMENT TAELE. 

This is only a warning 
message 

E ~ULTI-FILE FRCGBAM, EUT NC 
MATCHING FIELDS SPECIFIED. 

E I THE OVERALL LENGTH OF CCNTROL 
OR MATCHING FIELDS IS LARGER 
THAN 144. 

E I THE OVERALL LENGTH OF MATCHING 
FIELDS AND/OR CCNTRCL FIELDS 
FOR ONE LEVEL IS NOT CCNSTANT 
FOR ALL PERTINENT CARD TYPES. 

E I A MATCHING FIELD IS MULTIFLY 
DEFINED WITHIN A RECORD-TYPE 
GROUP, BUT THE ENTRIES IN 
FIELD-RECORD RELA1ICN ARE THE 
SAME. 

RG135 

RG136 

RG137 

RG138 

RG141 

RG142 

RG143 

RG144 

RG150 
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E I CONTROL AND/OR MATCHING FIELDS 
INCORRECTLY SPECIFIED 

E C THE FOLLOWING NAMES ARE USED 
AS FIELD NAMES AND IN TAG OR 
GO TO STATEMENTS. 

C 

This message is followed by 
the name (s) • 

UNREFERENCED FIELD NAMES. 
The message is followed by 
the names of all fields 
that are defined but not 
referenced. 

This is only a warning 
message. 

C I THE CONTROL FIELDS OF ONE 
LEVEL ARE SPECIFIED BOTH AS 
NUMERIC AND ALPHAMERIC. 

C 

E 

This is only a warning 
message. 

SAME FIELD WITH DIFFERENT 
BLANK/ZERO INDICATORS, AND 
BLANK-AFTER IS SPECIFIED. 

This message is followed by 
the field name together 
with the blank/zero indica­
tor that is turned on by 
Blank-After. 

This in only a warning 
message. 

UNDEFINED INDICATORS. 
Indicators are used as con­
ditioning indicators but 
are nowhere assigned as 
Resulting or Field Indica­
tors. This message is fol~ 
lowed by a list of all 
undefined indicators. 

E C INCORRECTLY DEFINED INDICATOR 

C 

I 

LABEL S. 
INxx in RLAEL does not 
identify a valid indicator. 
This message is followed by 
a list of all incorrectly 
specified indicator labels. 

UNREFERENCED INDICATORS. 
The message is followed by 
a list of all indicators 
that are defined but net 
referenced. 

This is only a warning 
message. 

END OF DIAGNOSTICS 
NO ERRORS 

o 

o 



RG 151 D 

o 

RG 151 W 

RG161 I 

RG162 I 

o 

RG163 I 

RG164 I 

END OF DIAGNO~TICS 
REVIEW CAUTIONS 

This message is associated 
with halt D01. It indi­
cates that--while there 
were no known errors in the 
source deck--abnormal con­
ditions, as defined by Cau­
tion messages (Significance 
Code C), exist. 

END OF DIAGNOSTICS 
ERRORS IN SOURCE DECK 

This message is associated 
with halt D14. It indi­
cates that known errors, as 
defined by Error messages 
(Significance Code E) , 
exist in the source deck. 

INDICATORS. 
This message is followed by 
a list of all indicators in 
which each indicator is 
preceded by its core 
storage address in hexade­
cimal notation. 

DATA FIELDS 
ADDRESSINAMEILENGTH IN BYTES I 
DEC. POS.ITYPE 

This message is followed by 
a list of all defined 
fields in the following 
order: 

Alphameric fields, Numeric 
fields, Tables. In the 
column ADDRESS, the core 
storage addresses of the 
data fields are listed in 
hexadecimal notation. The 
column TYPE indicates 
whether the field is alpha­
meric or numeric. 

CONTROL FIELDS 
ADDRESSICONTROL LEVELl 
LENGTH IN BYTES 

This message is followed by 
a list of all assigned con­
trol levels dnd matching 
fields. The column ADDRESS 
contains the addresses of 
the control fields in hexa­
decimal notation. 

LITERALS AND CONSTANTS 
ADDRESSILENGTH IN BYTESI 
DEC. POS.ITYPEIACTUAL 

This message is followed by 
a list of all constants and 
literals defined in the 

RG165 I 

ADDRESS 

x.xxx 

xxxx 

RG166 I 

RG167 I 

program. Their core 
storage addresses are 
listed in the column 
ADDRESS in hexadecimal 
notation. The remark 
NUMERIC, ALPHAMERIC, or 
EDIT WORD appearing in the 
column TYPE signifies the 
type of the constant or 
literal. The column ACTUAL 
contains the image of the 
constant or literal as 
defined in the specifica­
tion forms. (Numeric 
literals are represented in 
hexadecimal notation.) 

STARTING ADDRESSES OF RPG 
ROUTINES 

NAME 

INPUT RECOR:CS 
INPUT FIELDS 
DETAIL CALCULATIONS 
TOTAL CALCULATIONS 
HEADING AND :CETAIL LINES 
TOTAL LINES 
OVERFLOW LINES 
OUTPUT FIELD S 
USER'S SUBROUTINES 
TRANSLATE SUBROUTINE 
TRANSLATE TABLE 
STERLING SUBROUTINES 
INPUT AREA FOR IBM 2560 HOPPER 

1 OR IBM 2520 
INPUT AREA FOR IBM 2560 HOPPER 

2 
PUNCH AREA FOR IBM 2560 OR IBM 

2520 
CARD PRINT AREA FOR IBM 2560 
FIRST INPUT AREA FOR IBM 2501 
SECOND INPUT AREA FOR IBM 2501 
PUNCH AREA FOR IBM 1442 
1442 PUNCH ROUTINE 
PRINT ROUTINE 
2560/2520 ROUTINES 
2501 INPUT ROUTINE 

LAST STORAGE POSITION USED 
(EXCLUDING I/O AREAS) 

Only those routines and/or 
data fields appear in the 
program listing that have a 
core storage address 
assigned by RPG. The 
addresses are represented 
in hexadecimal notation. 

GENERATION COMPLETED. 
This message is associated 
with halt DFF. 

TABLES. 
Contents of table cards 
exactly as loaded. 
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THE CPS RPG CONTROL CARD 

The format of the CPS RPG control card is 
as follows: 

1-5 

6 

7-9 

10 

11 

Un~2~d by-th~~£Qg~~~. RPG 
ignores entries in these columns. 
However, any entries will be 
printed in the program listing 
together with the image of the CTL 
card. The programmer may there­
fore use these columns for addi­
tional identification. 
Any valid EBCDIC characters 
(including blanks) may be used. 

RP~_con1£ol card idgn!ification 
H = mandatory entry. 

Core_2!Qrage_~~~city of the sys­
tem used to generate the object 
prog ram. 

blank 
or 004 4K (4,096 bytes of core 

storage) 
008 8K (8,192 bytes of core 

storage) 
012 12K (12,288 bytes of 

core storage) 
016 16K ( 1 6 , 384 b yt es of 

core storage) 

blank = the object program is not 
to be punched into cards 
after generation. 

C the object program is to 
be punched by a 2520 Card 
Read-Punch or a 2520 Card 
Punch. 
the object program is to 
be punched by a 2560 MFCM. 
(Blank cards must be in 
hopper 2). 

P the object program is to 
be punched by a 1442 Card 
Punch ModelS. 

Controls halts and printi~f the 
££Qg£am listing during generation 
of object programs. 

blank = RPG halts if it detects 
any type of programming 
errors during generation. 
The program listing is 
prin ted. 

12-14 

15 

16 
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B RPG halts only if it 
detects serious program­
ming errors that do not 
permit continuation of 
object program generation. 
The printing of the pro­
gram listing is completelj 
bjpassed. (This feature 
may be applied to avoid 
using the printer during 
generation of a previously 
tested program). 

~ore s!Qrag~~~B~~ity of the sys­
tem used to execute the generated 
object program. 

blank = the core storage capacity 
of the system used for the 
execution is assumed to be 
e1ual to the capacity of 
the system used during 
generation as defined in 
column 7- 9. 

004 4K (4,096 bytes of core 
storage) 

008 8K (8,192 bytes of core 
storage) 

012 12K (12,288 bytes of core 
storage) 

016 16K (16,384 bytes of core 
storage) 

NOTE: The core storage capacity 
of the executing system may exceed 
the core storage capacity of the 
generating system. In this case 
however, only a part of the 
executing system's core storage 
capacity is used during object 
program execution. 

Must be left blank. 

!ffects §tac~ing sequence of pro­
cessed cards during object program 
execution of the following prere­
quisites are met: 

1) A 2560 ~FCM is attached to the 
system. 

2) The programmer specified in the 
primary and secondary hopper of 
the 2560 MFCM: 

• an input file, or a combined 
file with cards stacker 
selected under input 
specifications, 
and 

• an output file. 

o 

o 



o 

• 

3} The programmer selected cards 
from both files to one common 
stacker. 

I 

o 

The input cards read are 
stacked just ahead of 
their associated output 
cards. 
The output cards processed 
are stacked just ahead of 
their associated input 
card. 

If no 2560 MFCM is attached, RPG 
ignores entries in this column. 
If this column is left blank, RPG 
takes better advantage of the con­
current processing capability of 
the Model 20. Therefore entries 
in this column should appear only 
if re~uired by the programmer. 

17-20 Q~fing_forma1 of the Sterling 
fields used in Sterling currency 
routines. 

Columns 17-20: blank = format not 
specIfied~--The program contains 
no Sterling currency routines. 

The input-shillings field is 
in the IBM format. 

2 The input-shillings field is 
in the BSI format. 

The input-pence field is in 
the IBM format. 

2 The input-pence field is in 
the BSI format. 

o The output-shillings field is 
to be printed only. 
The output-shillings field is 
to be punched in the IBM for­
mat.· (The field may also be 
printed.) 

2 The output-shillings field is 
to be punched in the BSI for­
mat. (The field may also be 
printed. ) 

Colu1!L20.,;. 

o The output-pence field is to 
be printed only. 
The output-pence field is to 
be punched in the IBM format. 
(The field may also be 
printed. ) 

2 The output-pence field is to 

21 

22 

be punched in the BSI format. 
(The field may also be 
printed.) 

Specifi~Y2e of the decimal poin! 
or the decimal comma in numeric 
literals. 
(1 numeric literal is a fixed 
numeric value used in calculation 
specifications by the programmer.) 

blank = The programmer uses the 
decimal point in numeric 
literals (e. g., 183.55). 

I The programmer uses the 
decimal comma in numeric 
literals (e.g., 183,55). 

Reserves a stora~ are~ as an 
extra input buffer if a 2501 Card 
Reader is attached to the system. 
This generally increases the speed 
of execution, especially if a 2501 
Card Reader Model 12 is attached. 
If no 2501 Card Reader is 
attached, RPG ignores entries in 
this column. 

B 

blank 

An extra input buffer for 
the 2501 Card Reader is 
established. 
No extra input buffer for 
the 2501 Card Reader is 
established. (May be used 
to reduce core storage 
requirements. ) 

23-25 Specify the number o~int_£Q§i= 
!ions used during object program 
execution. 

26-74 

This number must not exceed the 
number of available ~rint 
positions on the attached printer, 
but it may be smaller. Note that 
additioanl print positions, 
whether specified here or not, 
require additional printing time. 
To reduce printing time, the 
entered number should therefore 
not exceed the actual requirements 
during object-program execution. 

If not printer is used, the system 
ignores entries in these columns. 

blank = 

100 = 
120 
132 
144 = 

100 print positions are 
used during object program 
execution. 

Number of print 
positions per line 
used during object 
program execution 

Must be left blank • 
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75-78 1h.§'_£Qntents~Lthese columns 
9J?E§.!!L!!LllQ.Sl ram i d en t if i ca ii 0 n 
in columns 73-76 of each punched, 
object program card. Any valid 
EBCDIC character may be used. 
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If these columns are left blank, 
RPGO will be punched into columns 
73-76 of each object program card. 
(Columns 77-80 of the object pro­
gram cards are used for consecu­
tive numbering.) 

o 

o 

:0 



o 

o 

• 

&--Ampersand in edit words ••••••••••••• 209 
$--Dollar sign ••••••••••••••••••••••••• 208 
1* card ••••••••••••••••••••••••••••••••• 39 
O--distinction from letter 0 •••••••••••• 26 
01-99 indicators •••••••••••••••••••••••• 32 
12-overpunch 

Arithmetic oFerations •••••••••••••••• 121 
Edit word •••••••••••••••••••••••••••• 204 
PAGE numbering ••••••••••••••••••••••• 193 
Preventing 12-overpunch •••••••••••••• 2~9 
Sign removal ••••••••••••••••••••• 137,283 
TE STZ (Test -zone) •••••••••••••••••••• 139 
Zero sUFpress •••••••••••••••••••••••• 194 
Zones ••••••••••••••••••••••••••••••••• 71 

1P indic ator 
DescriFtion ••••••••••••••••••••••••••• 35 
Point tc note •••••••••••••••••••••••• 176 

Absolute addition or subtraction: 
Figure 68, Part III, 
lines 02 and 03 •••••••••••••••••••••• 232 

Absolute numeric ccmpare ••••••••••••••• 283 
AD D (a d d) •••••••••••••••••••••••••••••• 1 27 
Address cards with variable-lenqth 

fields and variarle number of 
lines--prcqramminq tip ••••••••••••••• 277 

Alphabetic characters--definition ••••••• 25 
Alphameric and numeric--same field 

defined twice 
Input specifications •••••••••••• 83,80-82 

Alphameric characters 
Data format •••••••••••••••••••••••••• 269 
Definition •••••••••••••••••••••••••••• 25 

Alphameric fields 
Clearing--programming tip •••••••••••• 279 
Data format •••••••••••••••••••••••••• 269 
Definition •••••••••••••••••••••••••••• 25 

Alphameric literals 
Calculation specifications ••••••••••• 108 
Definition •••••••••••••••••••••••••••• 25 
output-format specifications ••••• 198,204 

Altered collatinq sequence ••••••••••••• 267 
Alternatinq-tables format •••••••••• 161,162 
Ampersand (&) in edit words •••••••••••• 209 
AND lines in calculation 

specifications--proqramming tip •••••• 281 
AND relationship 

Between indicators, qeneral ••••••••••• 32 
Calculaticn conditioninq 
indicators ••••••••••••••••••••••••••• 105 
Calculation conditioning 
indicators--programming tip •••••••••• 281 
File identification lines •••••••••••• 183 
Output indicators (field 
description) ••••••••••••••••••••••••• 190 
Output indicators (file 
identification) •••••••••••••••••••••• 175 
Record identification codes 
(input) ••••••••••••••••••••••••••••••• 70 
Space/Skip entries (output) •••••••••• 172 
Stacker select entries •••••••••••••••• 78 

Ar gument tables 
File extension specifications •••••••• 160 

LOKUP opera tion •••••••••••••••••••••• 150 
Points to note for LOKUP 
operations ••••••••••••••••••••••••••• 157 
Program example •••••••••••••••••••••• 243 
Table look-up operations, qeneral 
•••••••••••••••••••••••••••••••••••••• 149 
Use of tables •••••••••••••••••••••••• 155 

Arithmetic operations 
ADD •••••••••••••••••••••••••••••••••• 127 
Calculation Specifications entry 
(cols.43-48) ••••••••••••••••••••••••• 110 
Codinq example ••••••••••••••••••••••• 129 
DIV •••••••••••••••••••••••••••••••••• 128 
General rules •••••••••••••••••••••••• 121 
MULT ••••••••••••••••••••••••••••••••• 128 
MVR •••••••••••••••••••••••••••••••••• 128 
SUB •••••••••••••••••••••••••••••••••• 127 
Z-ADD •••••••••••••••••••••••••••••••• 127 
Z-SUB •••••••••••••••••••••••••••••••• 127 

Arithmetic overflow 
Detecting--proqramminq tip ••••••••••• 283 
General descri ption •••••••••••••••••• 123 

Assiqned standard qraphics ••••••••••••• 266 
Asterisk protection •••••••••••••••••••• 207 

'f) s y m bo 1 ................................. 26 
Basic Assembler Lanquaqe (BAL) 

Branchinq to an external 
subroutine ••••••••••••••••••••••• 141,146 
Functions of qeneral reqisters ••••••• 312 
General reference ••••••••••••••••••••• 7 
Proqramminq tips ••••••••••••••••• 303,306 

Basic character unit ••••••••••••••••••• 265 
Bit (binary diqit) ••••••••••••••••••••• 265 
Bit structure of hexadecimal codes ••••• 266 
Blank --sym bol for ••••••••••••••••••••••• 26 
Blank-after 
output-For~at Specifications 
entry (col.39) ••••••••••••••••••••••• 194 
Relation to constants •••••••••••••••• 198 
Relation to field indicators •••••• 99,101 
Relation to resultinq indicators .115,139 
Siqnificance in RPG loqic ••••••••••••• 30 

Blank indicator 
Fie ld indica tors $ ••••••••••••••••••••• 98 
Points to note ••••••••••••••••••••••• 176 
Relationship to Blank After •••••••••• 195 
Resulting indicator •••••••••••••• 115-117 
Test zone operations ••••••••••••••••• 139 

Blank specifications cards •••••••••••••• 50 
Blank specifications lines •••••••••••••• 50 
Blank trailer card in primary file ••••• 307 
Blanking alphameric fields ••••••••••••• 279 
Body of edit word •••••••••••••••••••••• 205 
Branchinq 

Between detail-time and 
total-time calculations •••••••••• 141. 143 
EXIT operation code •••••••••••••••••• 146 
GOTO operation code •••••••••••••••••• 142 
Proqramming tip (Repetitive 
output) •••••• ' •••••••••••••••••••••••• 287 
RLABL operation code ••••••••••••••••• 147 

Index 335 



Siqnificance in RPG loqic ••••••••••••• 31 
TAG operation code ••••••••••••••••••• 142 
To an external subroutine •••••••• 141,146 
Wit h in R P G ••••••••••••••••••••••• 1 4 1 , 1 42 

Eyte ••••••••••••••••• •.••••••••••••• •••• 265 

Calculation conditioninq indicator .104-106 
Calculation fields entries, example 

••••••••••••••••••••••••••••••••••••• • 114 
Calculation operations 

Arithmetic operations •••••••••••••••• 121 
Branchinq •••••••••••••••••••••••••••• 141 
Compare and zone-testinq 
operations ••••••••••••••••••••••••••• 137 
Move operations •••••••••••••••••••••• 131 
settinq indicators ••••••••••••••••••• 140 
Summary •••••••••••••••••••••••••••••• 325 
Table look-up operations ••••••••••••• 149 

Calculation specifications 
Fields pertinent to operation 
codes •••••••••••••••••••••••••••••••• 326 
Operations summary ••••••••••••••••••• 325 
Specifications form •••••••••••••••••• 103 
Specifications summary ••••••••••••••• 319 
Summary of functions •••••••••••••••••• 13 

Card document printinq 
At total time ••••••••••••••••••••••••• 28 
output-Format Specificaticn 
(cols.41-43) ••••••••••••••••••••••••• 196 
Proqram examples ••••••••••••••••• 240,253 
RPG function •••••••••••••••••••••••••• 8 
Sample entries ••••••••••••••••••••••• 201 

Card-imaqe format •••••••• ,. •••••••••••••• 80 
Card printinq--see Card document 

printinq 
Card selection--see StacKer 

selection 
Card-type definition •••••••••••••••••••• 67 
Card-type identification 

Examples •••••••••••••••••••••••••••••• 74 
Input specifications entries •••••••••• 67 
Record identification codes ••••••••••• 69 
Resultinq indicator ••••••••••••••••••• 69 

Card-type resultinq indicator ••••••••••• 69 
Card-type resultinq indicator dur-

inq total-time calculations ••••• ~ •••• 280 
Card-type sequence check 

ExamFle ••••••••••••••••••••••••••••••• 59 
Input specifications entry 
(ccls.15-16) •••••• , ••••••.••••••••••••• 57 
Nature of the check ••••••••••••••••••• 63 

Carriage overflow 
Dual feed •••••••••••••••••••••••• 188,189 
Overflow, general ••••••••••••••••••••• 36 
Overflew. output specifications •• 180,183 
Siqnificance in RPG loqic ••••••••••••• 29 
Skip ••••••••••••••••••••••••••••• 173,174 

Character 
Basic unit in System/360 Model 20 ••••• 265 
Definition •••••••••••••••••••••••••••• 25 
Entry in Input Specification •••••••••• 70 

Checking that output card-fields 
are blank before output •••••••••••••• 273 

Clearinq alphameric fields ••••••••••••• 279 
Code structure ••••••••••••••••••••••••• 265 
Col. (abbreviation) ••••••••••••••••••••• 26 
Collating sequences 

Altered •••••••••••••••••••••••••••••• 267 

Standard ••••••••••••••••••••••••••••• 266 
Column-binary format •••••••••••••••••••• 80 
Combined files 

Definition of term •••••••••••••••••••• 24 
File description specifications ••••••• 52 
Input specifications ••••••••••••••• 56,77 
output-format specifications ••••• 168,171 

Comments 
Calculation specifications ••••••••••• 118 
File description specifications ••••••• 54 
File extension specifications •••••••• 162 

Comments cards •••••••••••••••••••••••••• 50 
Common fields ••••••••••••••••••••••••••• 50 
COMP (compare) ••••••••••••••••••••••••• 137 
Compare absolute (numeric) ••••••••••••• 283 
Compare and zone-testinq operations 

COMP ••••••••••••••••••••••••••••••••• 137 
TESTZ •••••••••••••••••••••••••••••••• 139 

Compatibility ••••••••••••••••••••••••••• 13 
Concurrent processinq operations ••••• 10,11 
Conditioninq indicators 

Branchinq •••••••••••••••••••••••••••• 142 
Calculation specifications 
entries •• ~ ••••••••••••••••••••••• 1C4.105 
Dual-feed carriaqe •••••••••••••• ~ •••• 187 
Indicators, qeneral ••••••••••••••••••• 32 
Output indicators (Field 
Description) ••••••••••••••••••••••••• 189 
Output indicators (File 
Ide n t i fie a;t ion) •••••••••••••••••••••• 17 4 
Overflow indicators •••••••••••••• 180,182 
PAGE Field-Description line •••••••••• 193 
Table look-up operations ••••••••• 149,150 
With CCMP operations ••••••••••••••••• 137 
W it h M V Rope r at ion s •••••••••••••••••• 129 

For specific indicators see under 
Indicators 

Consecutive numberinq 
Input specifications •••••••••••••••••• 84 
output-format specifications ••••••••• 192 

Constant data 
Input data, description ••••••••••••••• 83 
Input data, example •••••••••••••••• 85,86 
On same print line as input-card 
data--proqramming tip •••••••••••••••• 301 
Output data, description ••••••••••••• 198 
Output data, examples •••••••••••• 199-203 
Within the body of an edit word •••••• 208 

Control break 
Defintion ••••••••••••••••••••••••••••• 26 
Eliminating false control breaks-­

proqramminq tip ••••••••••••••••••••• 297 
Control card 

Description ••••••••••••••••••••••••••• 12 
Format ••••••••••••••••••••••••••••••• 334 
Identification ••••••••••••••••••••••• 334 

Control fields 
Calculation specifications entry ••••• 104 
Defini tiOD •••••••••••••••••••••••••••• 26 
Field-record relation ••••••••••••••••• 91 
General rules for ••••••••••••••••••••• 88 
Input specifications entry •••••••••••• 87 
Split control fields •••••••••••••••••• 88 

Control level 
Calculation specifications entry ••••• 104 
Conditioning branching ••••••••••••••• 142 
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Conditioninq output •••••••.••••••••••• 176 
Definition ••...•.•••..••.••.••.•..•••. 26 
Field-record relatio~ •••••••••••••• 91,92 
Initiation by card type •••••••••••••• 273 
Input specifications entry •••••••••••• 87 
Input specifications, example •••••• 93,94 
LO indicator •••••••••••••••••••••••••• 38 
L 1-L9 indicators •••••••••••••••••••••• 36 
LR indicator •••••••••••••••••••••••••• 38 
Numeric fields •••••••••••••••••••••••• 81 

Control levels on "run-in" 
Proqramminq tip •••••••••••••••••••••• 272 
Special considerations •••••••••••••••• 37 

Control on a siqned field: no 
break between unsiqned and plus-
siqned cards--proqramminq tiF •••••••• 275 

Convertinq units tc do&ens ••••••••••••• 285 
Core-storaqe requirements 

control card entry ••••••••••••••••••• 334 
Processinq of objEct-proqram ••••••••• 255 
Proqram qeneration ••••••••••••••••••• 255 
Tips for minimizinq •••••••••••••••••• 271 

Creatinq table-input cards ••••••••••••• 157 
CR symbol in edit words •••••••••••••••• 205 
Crossfootinq {Fiqure 38) ••••••••••• 125,232 
C/Z/D entry (input specificaticns) •••••• 71 

Da ta formats 
Alphameric fields •••••••••••••••••••• 269 
Numeric fields ••••••• w ••••••••••••••• 269 
Packed-decimal ••••••••••••••••••••••• 270 

Date on same print line as constant 
headinq data--proqramminq tip •••••••• 301 

Decimal aliqnment 
Arithmetic operations •••••••••••••••• 121 
Control-level operations •••••••••••••• 88 
LOKUP operation •••••••••••••••••••••• 150 
Matchinq-fields operations •••••••••••• 90 
Move operations •••••••••••••••••••••• 131 
Numeric compare operation •••••••••••• 138 

Decimal point 
constant within edit word •••••••••••• 208 
Control card entry ••••••••••••••••• 334.1 
Edit word •••••••••••••••••••••••••••• 203 
Zero sUFpression ••••••••••••••••••••• 207 

Decimal ~ositions 
Calculation specifications ••••••••••• 111 
File extension specificaticns •••••••• 161 
In pu t specific ations •••••••••••••••••• 80 

Defininq same field as both alpha-
meric and numeric ••••••••••••••• 83,80-82 

De fin i tic n 0 f t e r m s ••••••••••••••••••••• 2 4 
Delayed forms overflow--proqramminq 

tip .................................. 292 
Detail printinq 

Example •••••••••••••••••••••••••••••• 190 
Points to note ••••••••••••••••••••••• 174 

Detail time 
Calculation operations ••••••••••••••• 103 
output operations •••••••••••••••••••• 167 
Output "Type" specification •••••••••• 170 
Proqram loqic cycle ••••••••••••••••••• 26 

Device specification •••••••••••••••••••• 53 
Diaqnostic messaqes •••••••••••••••••••• 328 
Diqit 

Inversion of zone and diqit ••••••••••• 79 
Of record identification code ••••••••• 71 

Distinquishinq zone punches in 

input fields--proqramminq tip •••••••• 282 
DIV (divide) ••••••••••••••••••••••••••• 128 
Document printinq 

At total time ••••••••••••••••••••••••• 28 
output-format specification •••••••••• 196 
Proqram examples ••••••••••••••••• 240,253 
RPG function •••••••••••••••••••••••••• 8 
Sample entries ••••••••••••••••••••••• 201 

Dollar siqn •••••••••••••••••••••••••••• 208 
Double punchinq: checkinq that 

output card-fields are tlank 
before output--proqramminq tip ••••••• 273 

Dual definition of input fields •••••• 81,83 
Dual-feed carriaqe ••••••••••••••••••••• 187 
Dual feed carriaqe output, examples 

•••••••••••••••••••••••••••••••••••••• 188 

EBCDIC 
Code struct ure ••••••••••••••••••••••• 265 
Code tatle ••••••••••••••••••••••••••• 266 
General information ••••••••••••••••••• 25 

EBCDIC table (Fiqure D1) ••••••••••••••• 266 
Edit word 

Asterisk protection •••••••••••••••••• 207 
Body ••••••••••••••••••••••••••••••••• 205 
End position of output record •••••••• 195 
Examples ••••••••••••••••••••••••••••• 211 
Ex pansion •••••••••••••••••••••••• 206, 209 
Output-format specification •••••••••• 203 
Proqramminq tip •••••••••••••••••••••• 300 
Purpose •••••••••••••••••••••••••••••• 203 
Rules for forminq •••••••••••••••••••• 206 
Seqments of edit wcrd •••••••••••••••• 205 
Siqn removal ••••••••••••••••••••••••• 205 
Status portion ••••••••••••••••••• 205,209 
Zone elimination ••••••••••••••••••••• 206 

Editinq pointers 
Printinq two-diqit field preceded 
by decimal point ••••••••••••••••••••• 300 
Retaininq leadinq zeros and con-
stants, yet removinq zones ••••••••••• 300 

Eliminatinq excess control breaks •••••• 297 
End-of-file specification ••••••••••••••• 53 
End position in output record •••••••••• 195 
Error check list 

Calculaticn specifications ••••••••••• 262 
File description specifications •••••• 261 
File extension specifications •••••••• 262 
Input specifications ••••••••••••••••• 261 
output-format specifications ••••••••• 262 

Equal indicator 
Compare operations ••••••••••••••••••• 137 
LOKUP operations ••••••••••••••••••••• 151 

EXIT {branch to external BAt 
routine) ••••••••••••••••••••••••••••• 146 

EXIT operation~ restrictions ••••••••••• 147 
Expansion of edit word ••••••••••••• 206,209 
Extended binary-coded-decimal 

interchanqe code 
Code structure ••••••••••••••••••••••• 265 
Code table .•••.•.•.••...•.••••.•••••. 266 
General information ••••••••••••••••••• 25 

External subroutines 
Coding skeletons ••••••••••••••••••••• 149 
Requirements and restrictions •••••••• 147 
Use of reqisters ••••••••••••••••••••• 147 
Us e 0 fin d i c at or s •••••••••.••••••••••• 147 

Index 337 



Extra input tuffer 
Storaqe reservation •••••••••••••••• 334.1 

Factor 1 and Factor 2 •••••••••••••••••• 108 
Factor size and results, relation-
ship between 

Addition and suttraction ••••••••••••• 123 
Division ••••••••••••••••••••••••••••• 125 
Multiplication ••••••••••••••••••••••• 124 
Size of quotient ••••••••••••••••••••• 126 
Size of remainder •••••••••••••••• 127,129 

Field description 
In~ut specifications cateqory ••••••••• 57 
Inrut specifications entries •••••••••• 78 
Output specifications category ••••••• 167 
Output specifications entries •••••••• 189 

Field indicators 
Example •••••••••••••••••••••••••••••• 100 
General ••••••••••••••••••••••••••••••• 31 
Input specifications entry •••••••••••• 97 

Field lenqth 
Addition and subtracticn ••••••••••••• 123 
Arithmetic operations •••••••••••••••• 123 
Calculation specifications entry ••••• 110 
Card-dccument pcint field •••••••••••• 196 
Control fields .......................... 88 
Division ••••••••••••••••••••••••••••• 126 
Factors and result fields •••••••••••• 111 
In COMP operations ••••••••••••••••••• 138 
In LOKUP operations ................... 157 
In MOVE operations ••••••••••••••••••• 132 
In pu t fields •••••••••••••••••••••••••• 80 
Matchinq fields ••••••••••••••••••••••• 90 
Multiplication ••••••••••••••••••••••• 124 
Remainder (division) ••••••••••••••••• 129 

Field location entry ..................... 80 
Field name 

Factors 1 and 2 (calcu lat ions) ••••••• 108 
Input specifications entry •••••••••••• 82 
output-format specifications 
entry ................................. 192 
Result field (calculaticns) •••••••••• 110 

Field-Record Relation ••••••••••••••••••• 91 
Field selection (output) ••••••••••••••• 190 
Fields matchinq 

Dual definition of fields •••••••••• 81,83 
Entries in input specifications •••• 93,94 
General •••••••••••••••••..••.••••••••. 42 
Input specifications entry •••••••••••• 89 
MR indicatcr •••••••••••••••••••••••••• 35 
Points to note •••••••••••••••••••••••• 91 
Processinq sequence ••••••••••••••••••• 43 

Fields used in BAL subroutines ••••••••• 147 
File description specifications ••••••••• 51 

Examples •••••••••••••••••••••••••••••• 54 
Specifications summary ••••••••••••••• 314 
Summary of functions •••••••••••••••••• 12 

File desiqnation •••••••••••••••••••••••• 52 
File extension specifications •••••••••• 160 

specifications summary ••••••••••••••• 321 
Summary of functions •••••••••••••••••• 13 

File identification 
Input specifications •••••••••••••••••• 57 
output-format speCifications ••••• 167,170 

File identification and control 
Example •••••••••••••••••••••••••• 177-180 

File matchinq 
Entries in input specifications •••• 93,94 

Example •••••••••••••••••••••••••••• 45,46 
General ••••••••••••••••••••••••••••••• 42 
Matchinq fields ••••••••••••••••••••••• 89 
MR indicator •••••••••••••••••••••••••• 43 
Processinq sequence ••••••••••••••••••• 43 

File name 
File description specifications ••••••• 52 
Input specifications •••••••••••••••••• 57 
output-format specifications ••••••••• 170 

File priority 
C ar d - t Y pes e que n c e •••••••••••••••••••• 5 7 
Matchinq of files ••••••••••••••••••••• 42 
Processinq sequence ••••••••••••••••••• 43 

File type 
Definitions ••••••••••••••••••••••••••• 24 
File Description Specifications 
entry ••....•.•••..•....•...•.......... 52 

Files--definition of •••••••••••••••••••• 24 
First-paqe indicator 

Descr i ption ...•......•........••...... 35 
Point to note •••••••••••••••••••••••• 176 

Fixed dollar siqn •••••••••••••••••••••• 208 
Floatinq dollar siqn ••••••••••••••••••• 208 
Form type specification ••••••••••••••••• 50 
Format of data 

Alphameric fields •••••••••••••••••••• 269 
Numeric fields ••••••••••••••••••••••• 269 
Packed-decimal ••••••••••••••••••••••• 270 

Format of RPG control card ••••••••••••• 334 
Format of Sterlinq fields 

Control card entry •••••••••••••• , •• 334. 1 
Format of table name in RLAEL line ••••• 161 
Forms advance •••••••••••••••••••••••••• 184 
Forms overflow 

Before totals--proqramminq tip ••••••• 294 
Branchinq from detail to total 
time calculations •••••••••••••••••••• 144 
Delayed to end of control qroup •••••• 292 
OF/OV indicators, qeneral ••••••••••••• 36 
OF/OV indicators, output 
specifications ••••••••••••••••••• 180-189 
Proqram loqic, overflow output •••••••• 29 
Skippinq, points to note ••••••••• 173,174 

Forms skippinq ••••••••••••••••••••• 172, 173 
Fro~ entry (input specifications) ••••••• 80 
Function table 

Calculation specifications entry ••••• 150 
General •••••••••••••••••••••••••••••• 149 
UsE •••••••••••••••••••••••••••••••••• 155 

Function table containinq several 
functions per field 
Example •••••••••••••••••••••••••••••• 165 
Points to note for LCKUP 
operations ••••• ,. ••• ,. ••••••••••••••••• 157 
Proqramminq tip •••••••••••••••••••••• 284 

General indicators •••••••••••••••••••••• 32 
General information on proqramminq 

with RPG •••••••••••••••••••••••••••••• 24 
General loqic flow •••••••••••••••••••••• 26 
General reqisters •••••••••••••••••••••• 312 
Generatinq the object proqram ••••••••••• 9 
GO TO (branch to--within RPG) 

Branchinq between detail-time and 
total-time calculations •••••••••• 141,143 
Branchinq within RPG ••••••••• ~ ••• 141.142 
Operation code ••••••••••••••••••••••• 142 
Siqnificance in RPG loqic ••••••••••••• 31 

338 System/360 Model 20 CPS Report Proqram Generator 

o 

o 



o 

o 

o 

Group-indication 
Examples ••••••••••••••••••••• 184,190,221 
L1-L9 indicators •••••••••••••••••••••• 36 
Proqramminq method ••••••••••••••••••• 176 
Programming tip •••••••••••••••••••••• 272 
Special considerations cn 
.1 run - in" . . . . . • • . . . . . . . . . . • . . . ..••. 3 7 

Group-printing 
Examples •••••••••••••••• ..177,20C,221 
Proqramminq method •••••••••••• ~ •••••• 176 

H1jH2 indicators 
Example ••.•••••••••••.••••.•••••••••• '00 
General •.•••..•.••••.•••••..•••.•.•••• 34 
Points to note •••••••••••••••••••••••• 98 

Half-adjust 
Calculation specifications entry ••••• 111 
Examples ••••••••••••••••••••••••••••• 113 
In Move operations ••••••••••••••••••• 132 
In MVR operations •••••••••••••••••••• 129 

Half-byte •••••••••••••••••••••••••••••• 265 
(see also Fiqure D1, EECDIC 
table) 

Ha It con trol 
Control card entry ••••••••••••••••••• 334 

Halt indicators 
Example •••••••••••••••••••••••••••••• 100 
General ••••••.••••.••••••••••...•••.•• 34 
Points to note •••••••••••••••••••••••• 98 

HjD/T entry •••••••••••••••••••••••••••• 170 
Headinq cards ••••••••••••• • •••••••••• 84 
Heading lines 

Input data, description ••••••••••••••• 83 
Input data, example •••••••••••••••• e5,86 
Output data, descriptien ••••••••••••• 198 
Output data, example ••••••••••••• 1~9 

Headinq time 
Program logic cycle ••••••••••••••••••• 26 
Type cede •••••••••••••••••••••••••••• 170 

Hexadecimal notation ••••••••••••••••••• 265 
(see also Piqure D1, EECDIC 
table) 

Hierarchy of indicators •••••••••••••• 39,40 
High indicator 

Calculation resultinq indicator •• 115-117 
Field indica tor (pI us) •••••••••••••• 97 
In Compare operations •••••••••• 137 
In lOKUP operations •••••••••••••••••• 151 
In Test Zene operaticns •••••••••••••• 139 

Identification of proqrams 
Object program cards ••••••••••• 334.2 
User's identification ••••••••••••••••• 50 

Indexinq: analyzinq and forminq 
fields position-by-position •••••••••• 277 

Indicator hie~archy •••••••••••••••••• 39,40 
Indicator settings--proqram loqic 

flow •••••••••••••••••••••••••••••••••• 26 
Indicator summary •••••••••••••••••••••• 313 
Indicators 

01-99, ••••••••••••••••••••••••••••••••• 32 
1P (description) •••••••••••••••••••••• 35 
1P (points to note) •••••••••••••••••• 176 
General ••••••••••••••••••••••••••••••• 31 
H1/H2 (description) ••••••••••••••••••• 34 
H1/H2 (example) •••••••••••••••••••••• 100 
H1jH2 (points to note) •••••••••••••••• 98 
LO (control-level indicatcr) ••••••••• 104 

LO (description) •••••••••••••••••••••• 38 
LO (points to note) ••••••••••••• 176 
L1-L9 (considerations on 
"run-in") ••••••••••••••••••••••••• 37,272 
L1-L9 (control-level indicator, 
calcs) ••••••••••••••••••••••••••••••• 104 
L1-19 (control-level indicators, 
input) •••••••••••••••••• 
L1-L9 (description) 
L1-L9 (relationship with 
matchinq-field indicators) 
LR (control-level indicator, 

• •••••••••• 87 
.36 

.44 

cales) ••••••••••••••••••••••••••••••• 104 
tR (contrel-Ievel indicator, 
input) •••••••••••••••••.••••••.••••••• 87 
LR (description) •••••••••••••••••••••• 38 
MR (com mon error) ••• • • • • • • • • •••••• 263 
MR (conditioninq indicator, 
cales) •••...••••.•.•••.•.•.......•.•• 105 
ME (controllina stacker 
selection) ••••••••••••••••••••••••••• 172 
MR (descri ption) •••••••••••••••••••••• 35 
MR (indicator hierarchy) •••••••••••••• 39 
MR (matchinq fields) •••••••••••••••••• 89 
MR (matchinq of files) •••••••••••••••• 43 
ME (output indicator) •••••••••••• 175, 176 
MR (relationship with control-
field indicators ) •••••••••••••••••••• 44 
OFjOV (branching within RPG) ••••• 143,144 
OF/OV {description} ••••••••••••••••••• 36 
CF/OV (dual-feed carriaqe) ••••••••••• 187 
OF/OV (f~rms-movement control) 173,174 
OFjCV (output indicators, 
examples) •••••••••••••••••• 184,188 
OFjCV (cutput indicators, field 
description) ••••••••••••••••••••••••• 189 
CFjCV (output indicators, file 
identification) •••••••••••••••••• 180-183 
OFjOV (program loqic, overflow 
output) ••••••••••••••••••••••••••••••• 29 
Use of, in external subroutines •••••• 147 
Zero-or-Blank/Egual (Compare 
operations) •••••••••••••••••••••••••• 137 
Zero-or-BlankjEgual (Field 
indicator) •••••••••••••••••••••••••••• 98 
Zero-or-BlankjEqual (LOKUP 
operations) •••••••••••••••••••••••••• 151 
Zero-or-BlankjEqual (Point to 
note) •••••••••••••••••••••••••••••••• 176 
Zero-or-BlankjFgual (relationship 
to Elank After) •••••••••••••••••••••• 195 
Zero-or-BlankjEgual (resultinq 
indicator) ••••••••••••••••••••••• 115-117 
Zero-or-BlankjEqual (Test-Zone 
operations) •••••••••••••••••••••••••• 139 

Indicators, as affected by Blank­
after 
Field indicators •••••••••••••••••• 99,101 
General •••••••••••••••••••••••••••••• 195 
Program loqic flow •••••••••••••••••••• 30 
Re~ultinq indicators ••••••••••••• 115,139 

In pu t-card data 
On same line as constant data •••••••• 301 

Input files 
Definition of term •••••••••••••••••••• 24 
File type (File Description 
specifications) ••••••••••••••••••••••• 52 
Input specifications (qeneral) •••••••• 56 

Index 339 



I/O devices ••••••••••••••••••••••••••• 10 
Stacker selection ••••••••••••••••••••• 77 

Input specifications •••••••••••••••••••• 56 
Specifications summary ••••••••••••••• 315 
Summary of functions •••••••••••••••••• 12 

Input units, specifying ••••••••••••••••• 53 
Integer ••••••••••••••••••••••••••••• 81,111 
Interpre'ting 

At total time ••••••••••••••• ~ ••••••••• 28 
output-Format Specification 
(cols.41-43) ••••••••••••••••••••• 196 
Program examples ••••••••••••••••• 240,253 
RPG function •••••••••••••••••••••••••• 8 
Sample entries ••••••••••••••••••••••• 201 

In trod ucticn •••••••••••••••••••••••••••• 7 
Introductory program example •••••••••••• 14 
Inversion of zone and digit ••••••••••••• 81 
Invoicing, program example ••••••••••••• 243 
I/O device assignment ••••••••••••••••••• 53 
IOCS (Input/Output Control System) •••••• 7 

LO indicator 
Control level indicator, 
calculations ••••••••••••••••••••••••• 104 
Description ••••••••••••••••••••••••••• 38 
Po in ts to note ••••••••••••••••••••••• 176 

11-L9 indicators 
Considerations on IIrun-in n •••••••• 37~272 
Control level indicatcrs, 
calculations ••••••••••••••••••••••••• 104 
Centrol level indicators, input ••••••• 87 
Description ••••••••••••••••••••••••••• 36 
Relationship with matching-fields 
indicators •••••••••••••••••••••••••••• 44 

Last-card indicator--see LR 
Indicator 

last-record indicator--see lB 
Indicator 

Leading zeros in specificaticns 
fields •••••••••••••••••••••••••••••••• 50 

Length of table entry •••••••••••••••••• 161 
Second (alternating) table ••••••••••• 162 

Line numter ••••••••••••••••••••••••••••• 50 
Listing 

Example •••••••••••••••••••••••••••••• 190 
Points tc note ••••••••••••••••••••••• 174 
Program listing •••••••••••••••••••••• 328 

Listing centrol 
Control card entry ••••••••••••••••••• 314 

Literals 
Calculation specifications ••••••••••• 108 
Definition •••••••••••••••••••••••••••• 25 

Loading of tables •••••••••••••••••• 1:C~160 
Logic flowchart ••••••••••••••••••••• 27.327 
Logic flow, description ••••••••••••••••• 26 
Lookup-up operations (table 

look-u p) 
General introduction ••••••••••••••••• 149 
LORUP operation code ••••••••••••••••• 150 
Performance and results •••••••••• 154-157 
Points to note •••••••••• ~ •••••••••••• 157 
Use of resulting indicators •••••••••• 116 

tow indicator 
Calculation resulting indicator •• 115-117 
Field indicator (Minus) ••••••••••••••• 97 
In Com Fare operations •••••••••••••••• 137 
In LOKUP operations •••••••••••••••••• 151 
In Test Zone operations •••••••••••••• 139 

LR indicator 
Control level indicator, 
calculations ••••••••••••••••••••••••• 104 
Control level indicator, input •••••••• 87 
Description ••••••••••••••••••• • •••• 38 

M1. M2, M3 •••••••••••••••••••••••••••••• 89 
Machine requirements •••••••••••••••••••• 9 
Machine units and features 

sUPForted 
Processinq of object program ••••••••• 260 
Program generation ••••••••••••••••••• 260 

Machine units required 
Processing of object program ••••••••• 260 
Proqram generation ••••••••••••••••••• 260 

Majore-minor control--proqramminq 
tip ..•..•...................•........ 297 

Matching fields 
Dual definition of fields ••••• 81,83 
General ••••••••••••••••••••••••••••••• 42 
Input specifications entry •••••••••••• 89 
MR indica tor •••••••••••••••••••••••••• 35 
Points to note •••••••••••••••••••••••• 91 

Matching Qf card files 
Example •••••••••••••••••••••••••••• 45~46 
General ••••••••••••••••••••••••••••••• 42 
Matchinq fields ••••••••••••••••••••••• 89 
processinq sequence ••••••••••••••••••• 43 

Matching-Fecordindicator--see 
MR Indicator 

Matching records 
Processing seguence~ description •••••• 43 
processing sequence, flowchart •••••• 43.1 

Maximum lenqth of 
card-document print field •••••••••••• 196 
Constants •••••••••••••• ~ ••••••••••••• 198 
Edit word •••••••••••••••••••••••• 204,206 
Factors and result fields •••••••••••• 111 
Fields in Compare operations ••••••••• 138 
Fields in LOKUP operations ••••••••••• 157 
Fields in Move operations •••••••••••• 132 
Fields used in addition and 
subtraction •••••••••••••••••••••••••• 123 
Fields used in division •••••••••••••• 126 
Fields used in multiplication •••••••• 124 
Input fields •••••••••••••••••••••••••• 80 
Result field ••••••••••••••••••••••••• 123 
Table name in RLAB[ line ••••••••••••• 161 

Messages (diagnostic) •••••••••••••••••• 328 
MHHZO (Move High-order zone to 

High-order ZOne position) •••••••••••• 136 
MHLZC (Move High-order zone to Low-

order Zene position) ••••••••••••••••• 136 
Minimizing core-storage 

requirements ••••••••••••••••••••••••• 271 
Minus/Low indicator 

Calculation resultinq indicator •• 115-117 
Field indicator (Minus) ••••••••••••••• 97 
In Compare operations •••••••••••••••• 137 
In LOKUP operations •••••••••••••••••• 151 
In 'lest Zone operations •••••••••••••• 139 

Minus zero 
Result after Move operation •••••• 131,136 

~LHZO (Move Low-order zone to Hiqh-
order Zane position) ••••••••••••••••• 136 

MLLZO (Move Low-order zone to Low-
order ZOne position) ••••••••••••••••• 136 

Move operations 
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E x amp 1 e s ••••••••••••••••••••••••• 1 3 3- 1 37 
General................. • ••••••••• 131 
MHHZO ••••••••••••••••••• • ••••••••• 136 
MHLZO ........................................... '36 
ML HZ C ............................................................ 136 
MLIZC ..................................... .. ................. 136 
MOVE (Move right-aliqned) •••••••••• 132 
MOVEL (Move left-aligned) •••••••••• 133 
Move remainder ••••••••••••••••• ,. ••••• 128 
Move zcn~ operaticns ••••••••••••••••• 136 
MVR ............................................................. 128 

MR indic a tor 
Commen error ••••••••••••••••••••••••• 263 
Conditioninq indicator, 
calculations ••••••••••••••••••••••••• 105 
Controllinq stacker selection .~ •••••• 172 
Description ••••••••••••••••••••••••••• 35 
Indicator hierarchy ••••••••••••••••••• 39 
Matching fields •••••••• ,. •••••••••••••• 89 
Matching of files ••••••••••••••••••••• 43 
Output indicator ••••••••••••••••• 175,176 
Relationship ~ith control field 
indicators •••••••••••••••••••••••••••• 44 

MU LT ( m u 1 tip 1 y) •••••••••••••••••••••••• 128 
Multiple-card Layout form •••••••••••••• 163 
Multiple functions in one functien 

table .............................................................. 165 
Programming tip ••• ,. •••••• ,.,. •••••••••• 284 

Multiple output frcm sinqle source ••••• 287 
Multiple-time output to cards dur-

inq one proqram cycle ••••••••••••• 28,169 
MVR {Move Remainder} ••••••••••••••••••• 128 

Nature of the card-type sequence 
check .............................................................. 63 

• •• 50 Non-siqnificant ~eros ••••• 
Not eN) specific ation 
Calculation ............................ 105 

Input ••••••••••••••••••••••••••••••••• 70 
output-format •••••••••••••••••••••••• 175 

Number of print positions 
Control card specification ••••••••• 334.1 

Number of tatle entries per record ••••• 161 
Number of table entries per table •••••• 161 
Number {N) specification •••••••••••••••• 58 
Numeric and alphameric--same field 

defined t-wice: 
Input specifications •••••••••••• 83,80-82 

Numeric characters 
Data format •••••••••••••••••••••••••• 269 
Definition •••••••••••••••••••••••••••• 25 

Nu mer ic fields 
Data format •••••••••••••••••••••••••• 269 
Definitien •••••••••••••••••••••••••••• 25 

Numeric literals 
Calculation specifications ••••••••••• 108 
Definition •••••••••••••••••••••••••••• 25 

Object proqram •••••••••••••••••••••••••• 9 
Object proqram identification •••••••• 334.2 
Object proqram punchinq 

Control card entry ••••••••••••••••••• 334 
Object proqram reqister usaqe •••••••••• 312 
OF--see Cverflow indicators 
Operating procedures--see tbe 

publication IBM ~§tem/36~odel 
lQL Card Programming SUFPort~ 
Report ,Rrogram Generator,~at-

inq_grocggures (Form C26-3800) 
Operation codes 

ADD •••••••••••••••••••••••••••••••••• 127 
COMP ••••••••••••••••••••••••••••••••• 137 
D.IV •••••••••••••••••••••••••••••••••• 128 
EXI!' ••••••••••••••••••••••••••••••••• 146 
GOTO ••••••••••••••••••••••••••••••••• 142 
L·OKUP •••••••••••••••••••••••••••••••• 150 
MHHZO •••••••••••••••••••••••••••••••• 136 
M HL 'ZO •••••••••••••••••••••••••••••••• 13 6 
MLHZO •••••••••••••••••••••••••••••••• 136 
ML L ZO •••••••••••••••••••••••••••••••• 136 
MOVE ••••••••••••••••••••••••••••••••• '32 
MOVEL •••••••••••••••••••••••••••••••• 133 
MULT ••••••••••••••••• • •••••••••••• 128 
MVR •••••••••••••••••••••••••••••••••• 128 
RL A BL •••••••••••••••••••••••••••••••• '47 
SETOF •••••••••••••••••••••••••••••••• 140 
SET eN •••••••••••••••••••••••••••••••• 140 
SUB •••••••••••••••••••••••••••••••••• 127 
Summary •••••••••••••••••••••••••• 119,325 
TAG •••••••••••••••••••••••••••••••••• 142 
TESTZ •••••••••••••••••••••••••••••••• 139 
Z-ADD •••••••••••••••••••••••••••••••• 127 
Z-SUB •••••••••••••••••••••••••••••••• 127 

Operation field entries 
Operation specifications 

118 

Arithmetic operations •••••••••••••••• 121 
Bra~chinq •••••••••••••••••••••••••••• 141 
CalCUlation specificaticns entry ••••• 110 
Compare and Zone-Testinq 
operaticns ••••••••••••••••••••••••••• 137 
Move operations •••••••••••••••••••••• 131 
Settinq indicators ••••••••••••••••••• 140 
Sum mar y •••••••••••••••••••••••••• 119, 325 
Table took-up operations ••••••••••••• 149 

option (O) specification •••••••••••••••• 59 
OR lines in calculation 

specifications--proqramminq tip •••••• 281 
OR relationship 

Between indicators, qeneral ••••••••••• 32 
Calculation conditioninq 
indicators ••••••••••••••••••••••••••• 105 
Calculation conditioninq indica-
tors, proqramminq tip •••••••••••••••• 281 
File identification lines •••••••••••• 183 
OutpQt indicators (field 
description) ••••••••••••••••••••••••• 190 
Output indicators (file 
identification) •••••••••••••••••••••• 175 
Record identification codes 
(input) ••••••••••••••••••••••••••••••• 70 
Space/Skip entries (output) •••••••••• 172 
Stacker select entries •••••••••••••••• 78 
Types of CR relationship (input) •••••• 76 

Orqanization of this publication •••••••• 11 
Output before first card is read 

Example •••••••••••••••••••••••••••••• 101 
Points to note ••••••••••••••••••••••• 176 
Proqram logic flow •••••••••••••••••••• 30 

Output card-fields: checkinq for 
blank before ontput ••••••••••••••••••• 273 

Output files 
Definiticn of term •••••••••••••••••••• 24 
File description specifications ••••••• 52 
Input specifications •••••••••••••••••• 77 
IIO devices ••••••••••••••••••••••••••• 10 
output-format specifications ••••• 167,171 

Index 341 



Output-format specifications ••••••••••• 167 
Specifications summary ••••••••••••••• 322 
Summary of functions •••••••••••••••••• 13 

Output indicators 
Conditions for DFC ••••••••••••••••••• 187 
Controlling PAGE field ••••••••••••••• 193 
Field description specification •••••• 189 
File identification specification 
• ..................................... • 174 
MR ••••••••••••••••••••••••••••••• 175,176 
Overflow indicators (file ident.) 
• ••••••••••••••••••••••••••••••••••••• '82 
Overflow indicators (general) •••••••• 180 

Output specifications •••••••••••••••••• 167 
Output units, specifying •••••••••••• 53#169 
OV--see Overflow indicators 
Overflow 

Arithmetic overflow •••••••••••••••••• 123 
Branching from detail-time to 
total-time calculations •••••••••••••• 144 
Delayed to end of control group •••••• 292 
Detecting arithmetic overflow •••••••• 283 
Dual-feed carriage ••••••••••••••••••• 187 
Forms advance tefore totals •••••••••• 294 
OF/OV indicators, general ••••••••••••• 36 
OF/OV indicators, output specs ••• 18C-189 
Program logic, overflow output •••••••• 29 
Seguence of output specifications 
• •••••••••••••••••••••••••••••••••••• • 168 
Skipping, points to note ••••••••• 173,174 

Overflow indicators (OF/OV) 
Branching within RPG ••••••••••••• 141,144 
Description ••••••••••••••••••••••••••• 36 
Forms-movement control ••••••••••• 113,174 
Output indicators, examples •••••• 184-188 
Output indicators, field 
description •••••••••••••••••••••••••• 189 
Output indicators, file 
identification ••••••••••••••••••• 18C-183 
Program logic, overflow output •••••••• 29 

Overflow-output time 
Forms move.ent ••••••••••••••••••• 173-j74 
General ••••••••••••••••••••••••••••••• 26 
Indicators OF/OV •••••••••••••••••••••• 36 
Overflow signal and new heading 
card coincide •••••••••••••••••••••••• 191 
Program logic aspect •••••••••••••••••• 29 
Sequence of output specs ••••••••••••• 168 
Significance of overflow 
indicators ••••••••••••••••••••••• 180-183 

Overflow printing 
Dual-feed carriage ••••••••••••••••••• 187 
Forms movement ••••••••••••••••••• 113,174 
Overflow indicators •••••••••••••• 180-183 

Overflow time--see overflo~-output 
time 

Overpunches 
Arithmetic operations •••••••••••••••• 121 
Check for unwanted punches ••••••••••• 273 
PAGE numbering ••••••••••••••••••••••• 193 
preventing 12-overpunch •••••••••••••• 299 
Sign removal ••••••••••••••••••••• 137,283 
TESTZ (Test Zone) •••••••••••••••••••• 139 
Zone elimination ••••••••••••••••••••• 206 

Packed data 
Arithmetic-operation data •••••••••••• 122 
Data-format: packed decimal ••••••••• 270 

File extension specifications 
entry •••••••••••••••••••••••••••• 161,162 
Input field restrictions ••••••••••• 89,90 
Input specifications entry ••••••••• 79,80 
Input specifications, example ••••••••• 86 
Note (field length) •••••••••••••••••• 132 
output-format specifications 
entry •••••••••••••••••••••••••••••••• 191 
output-format specifications, 
example •••••••••••••••••••••••••••••• 202 
Table-input data ••••••••••••••••••••• 159 

Packed-decimal format •••••••••••••••••• 270 
PAGE 

Example (input) ••••••••••••••••••••••• 86 
Example (output) ••••••••••••••••••••• 199 
Field-name restriction {inpu~ •••••••• 82 
Page numt€ring (infut) •••••••••••••••• 84 
Page numbering (output) •••••••••• 192,193 

Page numb€r (of specifications 
for ms) •••••••••••••••••••••••••••••••• 50 

Page numbering 
Input specifications •••••••••••••••••• 84 
Output-format specifications ••••••••• 192 

Page overflow 
Branching from detail to total-
time calculations •••••••••••••••••••• 144 
OF/OV indicators, general ••••••••••••• 36 
OF/OV indicators, output specs ••• 180-189 
Program logic, overflow output •••••••• 29 
Skipping, points tc note ••••••••• 173,114 

Page totals--programming tip ••••••••••• 290 
PCU 

General information ••••••••••••••••••• 7 
Selecting last card of a control 
group ••••••••••••••••••••••••••••• 28,172 

Plus/High indicator 
Calculation resulting indicator •• 115-117 
Field indica~or (Plus) •••••••••••••••• 97 
In Compare operations •••••••••••••••• 137 
In r.OKUP operations •••••••••••••••••• 151 
In Test-Zone operations •••••••••••••• 139 

Plus zero 
Algebraic comparison ••••••••••••••••• 138 
Field indicators (input) •••••••••••••• 97 

Pointers 
Calculation oriented ••••••••••••••••• 279 
Input oriented ••••••••••••••••••••••• 272 
Output oriented •••••••••••••••••••••• 287 

Position entry (input 
specifications) ••••••••••••••••••••••• 70 

Prebilling with inventory control, 
program example •••••••••••••••••••••• 222 

Preventing 12-overpunch 
Programming tip •••••••••••••••••••••• 299 
Sign removal ••••••••••••••••••••• 131,283 

Primary file 
File designation •••••••••••••••••••••• 52 
Katching of files •••••••••••••••••• 42,44 
Katching fields ••••••••••••••••••••••• 89 
Processing priority ••••••••••••••••••• 57 

Primacy trailer cards--programming 
tip •••••••••••••••••••••••••••••••••• 307 

Printer spacing chart ••••••••••••••••••• 9 
Printing of constants, example ••••••••• 18. 
Printing of listing 

Control card entry ••••••••••••••••••• 334 
Print positions 

Control card specification ••••••••• 334.1 
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processing sequence of multiple 
files 
Description ••••••••••••••••••••••••••• 43 
Flowchart ••••••••••••••••••••••••••• 43.1 

Program compatibility ••••••••••••••••••• 13 
E'rogram examples 

Introductory program exam~le •••••••••• 14 
Invoicinq •••••••••••••••••••••••••••• 243 
Prebilling, with inventory 
control •••••••••••••••••••••••••••••• 222 
Sales commission report •••••••••••••• 216 

Program identification 
Object program cards ••••••••••••••• 334.2 
User's identification ••••••••••••••••• 50 

Program listing •••••••••••••••••••••••• 328 
Program logic flow •••••••••••••••••• 26,327 
Programming tips ••••••••••••••••••••••• 271 

Calculaticn-oriented ••••••••••••••••• 279 
Input-oriented ••••••••••••••••••••••• 272 
Minimizing core-storage 
requirements ••••••••••••••••••••••••• 271 
Output-oriented •••••••••••••••••••••• 287 

Protection aqainst undefined card 
type, example ••••••••••••••••••••••••• 75 

Punched-Card utility Programs 
General informaticn ••••••••••••••••••• 7 
Selecting last card of a ccntrol 
group ••••••••••••••••••••••••••••• 28,172 

Punchinq only last card cf centrol 
grcu~ ••••••••••••••••••• ~ ••••••••••••• 28 

Quotient 
Decimal places ••••••••••••••••••••••• 125 
Size of •••••••••••••••••••••••••••••• 126 

Record-type definition •••• • •••••••••• 67 
Record-type identificaticn 

Identificatien cedes •••••••••••••••••• 69 
In~ut specifications entries •••••••••• 67 
Resultinq indicator ••••••••••••••••••• 69 

Record-type resulting indicator 
Assignment in input sFecs ••••••••••••• 69 
During total-time calculations ••••••• 280 

Record-type sequence check 
Input-specifications entry 
(cols. 15-16) ••••••••••••••••••••••••• 57 
Example ••••••••••••••••••••••••••••••• 59 
Nature of the check ••••••••••••••••••• 63 

Records in an AND relaticnship--see 
AND relationship 

Records in an OR relationship--see 
OR relationship 

Registers 
Functions of general registers ••••••• 312 
Use in external subroutines •••••••••• 147 

Relationship between size of fac­
tors and results (calculations) 
Additien and subtraction ••••••••••••• 123 
Division ••••••••••••••••••••••••••••• 125 
Multiplication ........................ 124 
Size of quotient ••••••••••••••••••••• 126 
Size of remainder •••••••••••••••• 127.129 

Relationship of total time tc card 
movement •••••••••••••••••••••••••••••• 28 

Remainder 
Sign of •••••••••••••••••••••••••••••• 129 
Size of •••••••••••••••••••••••••• 127,129 
Value ef ••••••••••••••••••••••••••••• 129 

Repetitive output 
Branching betveen dtail-time and 
total-time calculations •••••••••••••• 144 
Programming tip •••••••••••••••••••••• 287 

Result field contents, example ••••••••• 112 
Result field specifications •••••••••••• 110 
Resulting indicators 

Calculation specifications entry ••••• 115 
Conditioning calculations •••••••••••• 104 
During total-time calculations ••••••• 280 
General ••••••••••••••••••••••••••••••• 31 
Tn arithmetic operations ••••••••••••• 123 
In Compare operations •••••••••••••••• 137 
In LOKUP operations •••••••••••••••••• 151 
In Move operations ••.••••••••••••••••• 132 
Input specifications entry •••••••••••• 69 
In Test-Zone operations •••••••••••••• 139 
Summary •••••••••••••••••••••••••••••• 118 
Warning •••••••••••••••••••••••••••••• 105 

RLABI (reference label) 
Operation code ••••••••••••••••••••••• 147 
Programming tip •••••••••••••••••••••• 279 
Table names in RLAEL lines ••••••••••• 161 

RPG •••• --if not listed: see spe­
cific subject, omitting the pre­
fix "RPG" 

RPG operations--schematic ••••••••••••••• 10 
RPG program loqic ••••••••••••••••••• 26,327 
Rules for •••• --see relevant subject 
Run-in 

Branching between detail-time and 
toal-time calculations ••••••••••••••• 143 
Indicators L1-L9 •••••••••••••••••• 37,272 
Output before first card is read •••••• 30 
Points to note ••••••••••••••••••••••• 176 
Total-time output ••••••••••••••••••••• 30 
Total-time processinq ••••••••••••••••• 30 

Sales commission report, program 
example ••••••••••••••• ..... ••••••••••••• 216 

Secondary file 
File designation •••••••••••••••••••••• 52 
Matching fields ••••••••••••••••••••••• 89 
Matching of files •••••••••••••••••• 42-44 
Processing priority ••••••••••••••••••• 57 

Selecting input-file cards based on 
matching of files and/or calcula-
tion results--proqramming tip •••••••• 306 

Selecting last card of each control 
qroup ••••••••••••••••••••••••••••••••• 28 
Proqramming tip •••••••••••••••••••••• 303 

Seguence 
Card-type sequence check •••••••••••••• 57 
Checkinq data fields •••••••••••••••••• 42 
Checking single files ••••••••••••••••• 48 
Check sequence step-down ••••••••••••• 233 
Colla tin 9 se'q nence (altered) ••••••• 267 
Colla tinq segnence{stand ard) •••••••• 266 
Comparison ••••••••••••••••••••••••••• 138 
File description specifications 
entry ••••••••••••••••••••••••••••••••• 53 
File extension specifications 
entry •••••••••••••••••••••••••••••••• 162 
Input specifications entry ••••••••• 57,58 
Nature of the card-type sequence 
check •••••••••••••••••••••••.•••••••••• 63 
Processinq of multiple files •••••••••• 43 
Table data ••••••••••••••••••••••••••• 162 

Index 343 



Sequence of entries 
Calculaticn specifications ••••••••••• 103 
File description specifications ••••••• 52 
File extension specifications •••••••• 160 
For punching and interpreting •••••••• 196 
Input fields •••••••••••••••••••••••••• 79 
Input files ••••••••••••••••••••••••••• 57 
Output fields •••••••••••••••••••••••• 192 
output-format specificaiicns ••••••••• 168 
Types of output record ••••••••••••••• 170 

Sequence of output specificaticns •••••• 168 
Sequence of tables ••••••••••••••••••••• 162 
Sequence specifications 

File description •••••••••••••••••••••• 53 
File extension ••••••••••••••••••••••• 162 
Input ••••••••••••••••••.••••••••••• 57,5e 

SETOF (set indicators off) ••••••••••••• 140 
SETON (set indicators on) •••••••••••••• 140 
Setting indicators (by calculation 

specification) ••••••••••••••••••••••• 140 
Sign removal 

By edit word ••••••••••••••••••••• 205,206 
By MOVE-Zone operator •••••••••••••••• 137 
By zero-suppress specification ••••••• 194 
Example •••••••••••••••••••••••••••••• 283 
Preventing 12-overpunch •••••••••••••• 299 

Sign reversal--programming tip ••••••••• 283 
Signed fields •••••••••••••••••••••••••• 206 
Single-card total elimination •••••••••• 295 
Skip ••••••••••••••••••••••••••••••••••• 172 
Skip After •• ~ •••••••••••••••••••••••••• 173 
Skip Befcre •••••••••••••••••••••••••••• 173 
Slash-asterisk card ••••••••••••••••••••• 39 
Source deck ••••••••••••••.•••••••••••••• 9 
Source proqram •••••••••••••••••••••••••• 9 
Space •••••••••••••••••••••••••••••••••• 172 
Space After •••••••••••••••••••••••••••• 172 
Space Before ••••••••••••••••••••••••••• 172 
Space suppress ••••••••••••••••••••••••• 173 
Special characters--definition •••••••••• 25 
Specification cards ••••••••••••••••••••• 9 
Specifications common to all forms •••••• 50 
Specifications summary ••••••••••••••••• 314 

Calculation •••••••••••••••••••••••••• 319 
File description ••••••••••••••••••••• 314 
File extension ••••••••••••••••••••••• 321 
Input •••••••••••••••••••••••••••••••• 315 
output-format •••••••••••••••••••••••• 322 

Specifications types--summary ••••••••••• 12 
Split control fields •••••••••••••••••••• 88 
Square root--programming tip ••••••••••• 286 
Stacker selection 

AND and OR lines •••••••••••••••••••••• 78 
Based on status of MR indicator ••••••• 43 
Input specifications entry ••••••••• 77,78 
output-format specifications 
entry •••••••••••••••••••••••••••• 170-172 
Selecting input-file cards based 
on~atchinq of files and/or cal-
culation results ••••••••••••••••• 306,307 
Selectinq last card of control 
group •••••••••••••••••••••••••••• 303-305 
Restriction ••••••••••••••••••••••••••• 28 

Stacking sequence of processed 
cards 
Control card entry ••••••••••••••••••• 334 

Standard collating seguence •••••••••••• 266 
Standard graphics •••••••••••••••••••••• 266 

status portion of edit word •••••••• 205,209 
Sterlinq-fields format 

Control card entry ••••••••••••••••• 334.1 
Sterlinq siqn position 

Input specifications •••••••••••••••••• 57 
Output specifications •••••••••••••••• 167 

storaqe requirements 
Basic routines ••••••••••••••••••••••• 255 
Control card entry ••••••••••••••••••• 334 
Fields, literals, and indicators ••••• 256 
Input/output routines •••••••••••••••• 256 
Processinq of object program ••••••••• 255 
Processing routines •••••••••••••••••• 256 
Proqram qeneration ••••••••••••••••••• 255 
Tips for minimizing •••••••••••••••••• 271 

Storaqe reservation 
Extra input buffer ••••••••••••••••• 334.1 

SUB (subtract) ••••••••••••••••••••••••• 127 
Subroutines 

Branching to external subroutines 
••••••••.••••••••••••••••••••••••• 141,146 
EXIT operation code •••••••••••••••••• 146 
RLABL operation code ••••••••••••••••• 147 

Summary of indicators •••••••••••••••••• 313 
Summary of RPG specifications--see 

Specifications summary 
Summary punching ••••••••••••••••••• 201.253 
Summary punchinq matching-group 

totals into primary ~railer 
cards--programminq tip ••••••••••••••• 307 

Symbols used in this manual ••••••••••••• 26 

Table-input cards 
Format ••••••••••••••••••••••••••••••• 157 
Rules for creation ••••••••••••••••••• 158 

Table look-up 
Alternating-table specifications .161,162 
Application example •••••••••••••••••• 243 
Conditioning indicators •••••••••••••• 150 
Creatinq table-input cards ••••••••••• 158 
Decimal alignment •••••••••••••••••••• 150 
Example •••••••••••••••••••••••••• 162-166 
Fie 1 d len qt h ••••••••••••••••••••••••• 1 57 
File extension specifications •••• A ••• 160 
Format of table input •••••••••••••••• 157 
Function table ••••••••••••••••••••••• 149 
Loading tables ••••••••••••••••••• 150,160 
LOKUP operation code ••••••••••••••••• 150 
Look-up operations, general •••••••••• 149 
Packed data •••••••••••••••••••••••••• 159 
Performance and results •••••••••••••• 154 
Points to note ••••••••••••••••••••••• 157 
Resulting indicators ••••••••••••••••• 151 
Se~uence of table data ••••••••••••••• 162 
Single table specifications •••••••••• 161 
steps to implement look-up ••••••••••• 150 
Table-input cards •••••••••••••••••••• 157 
Table names •••••••••••••••••••••• 161.162 
Use of single table •••••••••••••••••• 154 
Use of two tables •••••••••••••••••••• 155 

Table name 
Use in external subroutine ••••••••••• 161 

TAG (destination of a branch, 
within BPG) •••••••••••••••••••••••••• 142 

Terminology used in this manual ••••••••• 24 
Terms--definition of •••••••••••••••••••• 24 
Tertiary file 

File designation ••••••••••••••••••• 52,53 
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Matchinq fields ••••••••••••••••••••••• 89 
fila tchinq of files •••••••••••••••••• 42-44 
Processinq priority ••••••••••••••••••• 57 

!estinq ca~culation results •••••••••••• 104 
TEST2 (test zone) •••••••••••••••••••••• 139 
Time requirements •••••••••••••••••••••• 259 
!iminq for the BPG proqram ••••••••••••• 259 
To entry (input specifications) ••••••••• 80 
!otal-Ievel indicators 

LO indicator •••••••••••••••••••••••••• 38 
L 1-L9 indicators •••••••••••••••••••••• 36 
LR indicator •••••••••••••••••••••••••• 38 

Total-printinq 
Examples ••••••••••••••••••••• 177,200,221 
Proqramminq method ••••••••••••••••••• 176 

'Iotal time 
Output "TYFe" specificaticn •••••••••• 170 
Points to note ••••••••••••••••••••••• 176 
Proqram loqic cycle ••••••••••••••••••• 26 
Sequence of calculation 
ope rat ion s ••••••••••••••••••••••••••• 103 
Sequence of cutput operaticns •••••••• 168 

Total-time calculations 
Based en type of last precedinq 
card ••••••••••••••••••••••••••••••••• 280 
Conditioninq of calculaticns ••••••••• 104 
On "run-in" CFroqram loqic) ••••••••••• 30 
Prcqram logic cycle ••••••••••••••••••• 26 

~otal-time output 
On "run-in" (proqram loqic) ••••••••••• 30 
Output "Type" specification •••••••••• 170 
Points to note ••••••••••••••••••••••• 176 
Proqram loqic cycle ••••••••••••••••••• 26 
Sequence of operations ••••••••••••••• 178 

~otal-time processinq cn "run-in" 
Branchinq tetween detail-time and 
total-time calculaticns •••••••••••••• 143 
Points to note ••••••••••••••••••••••• 176 
Proqram loqic flow •••••••••••••••••••• 30 
Progra~minq tip •••••••••••••••••••••• 290 

~railer cards in primary file •••••••••• 307 
Translaticn tahle (altered collat-

inq sequence) •••••••••••••••••••••••• 267 
Turninq indicators on or off ••••••••••• 140 
~velve overpunch 

Arithmetic operations •••••••••••••••• 121 
Edit word •••••••••••••••••••••••••••• 204 
PAG! nomberinq ••••••••••••••••••••••• 193 
preventinq 12-overpuDch •••••••••••••• 299 
Siqn removal ••••••••••••••••••••• 137,283 
TESTZ (Test 2one) .•••••••••••••••••••• 139 
Zero suppress •••••••••••••••••••••••• 194 
Zone ••••••••• _,_ •••••••••••• ............ 71 

~ype (H/D/T), output specifications 
•••••••••••••••••••••••••••••••••••••• 110 

Unit~ to dozens: conversion ••••••••••• 285 
Uni.ersal-total indicator (LO) •••••••••• 38 
Updatinq tables •••••••••••••••••••••••• 150 
Use of tables, example ••••••••••••• 16~-166 

User-specified collatinq sequence •••••• 266 
Usinq RPG ••••••••••••••••••••••••••••••• 8 

Variatle-lenqth fields in one card 
type ••••••••••••••••••••••••••••••••• 217 

Whole number •••••••••••••••••••••••• 81,111 

Z-ADD (zero and add) .................... 127 
Z-SUB (zero and subtract) •••••••••••••• 127 
Zero--distinction from letter 0 ••••••••• 26 
Zero 

Conversion (Field indicators) ••••••••• 97 
Minus zero ••••••••••••••••••••••• 131.136 
Plus ze~c •••••••••••••••••••••••••••• 138 

Zero elimination 
By edit word ••••••••• • •••••••••••• 206 
Zero sUFpress entry (output) ••••••••• 193 

Zero-or-Blank/Equal indicators 
Compare operations ••••••••••••••••••• 137 
Field indicators •••••••••••••••••••••• 98 
Indicatcrs, qeneral ••••••••••••••••••• 32 
LOKUP operations ••••••••••••••••••••• 151 
Points to note ••••••••••••••••••••••• 176 
Relationship to Blank After •••••••••• 195 
Resultinq indicators ••••••••• 115-117 
Test-zone operations ••••••••••••••••• 139 

Zero suppression 
Affectinq decimal Faint •••••••••••••• 201 
By edit word ••••••••••••••••••••••••• 206 
output specifications entry •••••••••• 193 
Restriction •••••••••••••••••••••••••• 207 

Zone elimination 
By edit word ••••••••••••••••••••••••• 206 
By Move-Zcne operations •••••••••••••• 131 
By zero-suppress specification ••••••• 194 
Example •••••••••••••••••••••• ~ ••••••• 283 
Strippinq of zones •••••••••••••••••••• 19 

Zone, of record identification code 
••••••••••••••••••••••••••••••••••••••• 71 

Zone punches in input fields: how 
to distinquish--proqramminq tip •••••• 282 

Zone-testinq operations •••••••••••••••• 139 
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Arithmetic operations •••••••••••••••• 121 
Data formats ••••••••••••••••••••••••• 269 
Edit vord •••••••••••••••••••••••• 203,204 
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Tables 
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