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This publication dEals with a prcblem
oriented rrograrrming lanquage--the Report 
Program Generator (RPG)--which greatly sim
plifies the programminq for implementation 
of most commercial punched-card data pro
cessinq applications on the IBM System/360 
Model 20. The EPG, in conjunction with the 
IBM System/360 Model 20, providEs for com
bining irito an integrated operation, where 
appropriate, the functions performed separ
ately by the following IBM unit record 
eguipment: 

Reproducing punches 
Collators 
Printers 
Summary punches 
Interpreters 
Calculators 

The user is expected to be familiar pri
marily with his apflicaticns and his Model 
20, rather than with the technical aspects 
of machine-oriented prograrrrring languaoes. 
Experience with unit record or data proces
sing systems eguipment and procedures will 
be help~ul, but is not a prerequisite to an 
understandinq, or utilization, of EPG. 

Seventh Edition 

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

This manual contains the information 
necessary fer programming jobs for the 
Model 20 with the EPG 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 l~~_~§temLJ§g 
Mo~gl_lQ_BibliQgraphY (Form A26-3565). 
Readers without previous data processing 
systems experience may find particularly 
useful information in- IB~~Y§!em/3&Q_Model 

£QL_Ini~Qdufiion_£n~~Y§i§~~~mrnary (Form 
A26-5889). 

-!l'hi-s--eGi.td-en---i.s--a maJor: - :E'~-i-s-iQfl.--e-f-r -and--ob-sole-tes.,-- -£~-5-i- 'I'h-is 
revision contains changes and minor corrections throughout. An improve
ment in the Stacker Select procedure, namely elimination of the "dununy 
punch" specification, has been included. Consequently, certain sections 
of the text have been deleted. The revised RPG File Description Speci
fication form (Form X24-3347-3) has been incorporated although the 
change in this form does not pertain directly to card RPG. The figure 
numbers in the appendices have been changed. 

Changes to the text are indicated by a vertical line to the left of the 
change; revised illustrations are denoted by the symbol. to the left of 
the caption. 

New information resulting from the announcement of the IBM System/360 
Model 20, Submodels 3 and 4, has also been included in the text. This 
information is indicated by a dotted vertical line to the left of the 
affected portion of the text. Until Submodels 3 and 4 are available, 
the information should be used for planning purposes only. 

Specifications contained herein are subject to change from time to time. 
Any such change will be reported in subsequent revisions or Technical 
Newsletters. 

This publication was prepared for production using an IBM computer to 
update the text and to control the page and line format. Page 
impressions for photo-offset printing were obtained from an IBM 1403 
printer using a special print chain. 

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

A form is provided at the back of this publication for readers' 
comments. If t~is form has been removed, comments may be addressed to 
IBM Laboratory, Publications Dept., P.O. Box 24, Ui~hoorn/Netherlands. 
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Programming consists essentially of writina 
instructions that can be understoed by a " 
?ata processing system. Before programming 
1S attempted, the data processing problem 
must have been analyzed, and the step-ty
step procedural requirements determined. 
The.natur~ of the source data (input), the 
manlfulat~ons (calculations) to be per
formed on it, and the nature and form of 
the results (output) desired must have been 
defined. 

THE NATURE OF BPG 

The Report Program Generator (RPG) utilizes 
the abilities of the Model 20 system itself 
to convert data precessing instructions 
written in natural guasi-English (RPG
la~guage) statements to the language in 
~h1C~ the ce~tral processing unit accepts 
ltS 1nstructlons. In many instances, ene 
RPG-Ianguaqe statement will automatically 
~e trans~ated to several machine-language 
1nstruct10ns. 

The prcgrammer usinq 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 
mnemcnics. The user must merely follow 
relatively simple rules. He need not be 
familiar with machine language, nor with 
"proorammina" in tne technical sense. 

'I- ,-----

CTHER PROGRAMMING LANGUAGES 

The RPG 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 ccnditions: 

1. Basi~!ssem~ler 1Eng~E~~~~!.L~1 
(Refer to SRt publication 1~~_~~§1~mL 
1~~~2gel_2QL_Ba§i~-AEE~mQl~~_Lan~~Eg§ 
j£arg_Eng_1EJ2~) Porm C26-3602.) 

B.A.L. provides for pregramming in the 
symbolic eguivalent of actual Model 20 
machine language. Effective utiliza
tion cf B.A.t. requires some familiari
ty with the actual machine language 
(see IBM S~E1em/360 Model 20 Functional 
£~~£EfteriEti£§,-Form-A26=5847},-an~-
involves considerable experience with 

programming for electronic data proces
sing systems as well as the component 
units of the system and their time 
relationships. 

As an adjunct to B.A.I., IBM also 
provides an Input/Output Control System 
(IOCS) for Model 20 card systems (IBM 
~y§!em/}§Q_flgael_lQ_l~~ut!Output Con~ 
i~Ql_~Y§.iem_iQ!:_g.!!n~heQ-CE:rd EgQipmentL 
Form C26-3603). ICCS provides tested 
input/output routines that proqrammers 
can use by means of macro-instructions, 
to centrol the input and output of data 
by programs written in the Basic 
Assembler Language. 

The vast majority cf Model 20 users 
will never have to concern themselves 
with B.A.L. or IOCS, because the flexi
bility of the RPG and peu (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 RPG or PCU. Frequently, a 
minor modification of the procedure 
will then permit RPG 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 pro
gram in RPG, merely insertinq a brief 
B.A.I. routine to overcome the particu
lar limitation. This approach is 
briefly covered in this manual. 

B.A.I. can, if efficiently applied, 
scmetimes reduce the amcunt of core 
storage required for a program and may, 
on occasicn, improve throuohput. How
ever, the much greater effort called 
for to program in B.A.L., and to debuq 
the program, is usually out of propor
tion to the minor benefits derived. 

2. punched-Card Utilil~_R£2g£E:m~J££~1 
(Refer to SRI publication l]]l~~emL 
]~Q~od§1_1~~Qn~h~Q=£E:£Q_]tilil~_Rro= 
g±E~' Form C26-360~.) 

The PCU performs on Model 20 the equi
valent of IBM unit record machine func
tions. No knowledge whatsoever of pro
gram~ing is required. The user desig
nates his job requirements by simple 
entries in pre-printed boxes--many of 
them multiple-choice pre-coded--on 
self-explanatory specification sheets 
from which matching specification cards 
are punched. For example, only a 

-----------------------------------------------
* Note: sections delineated by upper- and s~~~~~~~~~~~~-~~~~~~~==~~~~~-~~-~-~~~~~~~~~ 

lower-left riqht-anqle brackets contain nature. 
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single speci f'ication card (in conjunc
tion with the TBM-supplied program 
deck) is need?d to perform a collating 
operation. The specification sheets 
correspond, in effect, to the control 
panel of a unit record machine, but are 
simpler and guicker to complete than 
pluoboard virino. 

The PCU programs provide most of the 
functions of !BM collators, reprodu
cers, gangpunches, summary punches, 
accounting machines, interpreters, and 
sorters (the latter practical with PCU 
only for large sort fields). 

The PCUs are best used 

• ~or jobs t~at correspond to unit 
record functions; i.e., where little 
is te be gair::ed frem 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 seguence-check a master file; 
To interpret a keypunched deck; 
To reproduce a file ef cards. 

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

Selection of the last card of 
each central group; 

Selection of' sinole-eard groups; 
~c. J:'.:t.i.nQ .... 

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

• To continue qetting the vork out, 
during switch-over from unit record 
eguipment to Model 20, for those 
jots which the user has not yet had 
time to rEdesign and program to take 
full advantaoe of his Medel 20. 

PURPCSE CF BPG 

RPG provides a guick and easy methed fer 
writing rroqrams te accomplish most commer
cial data processin~ jobs with the IBM 
System/360 Model 20, takin~ full advantage 
of the Medel 20 system's potential. It 
combines the attributes of flexibility, 
capability, and efficiency, with simplicity 
and absence of' any requirement for pricr 
programming or data processing experience. 

Among the full spectrum of Model 20 data 
processin~ 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 
containinq 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 Merging 
with or without selection of cards. 

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

• Ganqpunchinq 
Direct, offset, interspersed, 
major-minor. 

• Reproducing 

• Card Document Printinq (Interpretin~ 
Feature available only for the 2560 
MFCM, Model A'. 

• Calculating 
Add, subtract, multiply, divide, 
cross-foot, compare. 

• Table Iook-up 

STEPS IN UTILIZING RPG 

1 • 

2. 

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. Printer 
Spacing Charts, IBM Form X24-3115, can 
facilitate the report layout (see 
Figure 1). 

Programming 

The programmer writes RPG specifica
tions. IBM provides preprinted forms 
for the convenience of the proqrammer. 
These forms quide the entries into the 
appropriate relative positions. The 
entries define his input and output 
data, the operations to be performed on 
the data, and the input and output 
devices to be utilized. 

S Syste~/36C ~cael 20 CFS Beport Program Generator 



1NTf:INATIONAL IUSANlSS MACHtNES CCMn'OIATtOM 

PRINTER SPACING CHART 
6 Linn P.,.lnch IBM 4()7, 4()S, 409, 14()3, 14()4, 1443, and 2203 

GL UE 1 2 3 "6 7 
;=; ............ - 12:1 5 9 23 5 711 123 ;671 123571 134571 

'1 I I 
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• 13 
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FiGure 1. Printer Spacinq Chart 

3. 

4. 

The proGrammer is qiven wide lati
tude in the assignment of symbolic 
names to data files and fields, and 
most of the RPG-language operation 
codes are mnemcnic. Much of the ced
ing, t~erefere, aFprcaches the use of 
meaninGful English, ccmbined with accus
tomed use o~ card-celumn numbers and 
Frint Fositions. 

PunchinG Specification Cards 

The program codes previously recorded 
on the specification s~eets are key
Funched, one card per specification 
line. The positions on each line cf a 
specificaticn sheet ccrres~end to the 
approFriate columns in the specifica
tion cards. 

Generating the Proqram 

The specification cards now become the 
r:rogram "source deck". The source deck 
and the IBM-supplied EFG Generator deck 
are then read into the System/360 Model 
20. Eased on the proqram contained in 
the Generator deck, thE central Frcces
sing unit (CPU) of the Mod el 20 acts 
upon the specifications in the source 

5. 

deck to generate a machine languaqe 
"object program." T~e object program 
contains all the necessary instructions 
to perform the job as desiqnated by the 
RPG proqrammer on the specifications 
sheets. At the conclusion of the 
qeneration 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 ebject program is ready 
to be loaded without the need to qener
ate it aqain with the RPG. 

Data card files are placed in appropri
ate card feeds, forms and carriage con
trol tape are inserted in the printer, 
and the job is ready to run. 

Figure 2 is a graphic representation of 
these steps. 

11lBut_~l!Q_QQ!.EQ!_Fi.!~§. (See also "File," 
under ]efilli!i~ll_of_Term§., below.) 

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

The FOs-

IBM 2560 
Hopper 

IEM 2560 
HOFFEr 

IBM 2501 
Reader 

~ 
~ 

MFCM 

~ 
, or 
MFCM IEM 2520 Card 
2 Read-Punch 
Ca;cd 

Fiqure 2. BPG Operaticns 
, ----.. ---.-~-.-"-------.-------.-.----- . "'--"'-'. -. - -----,.-._------,---" . 

Up tc five cutrut files can be used--one 
per card punch dEvice attached to the sys
tem, and cne or twc for the printer. ~he 
possible output devices are: 

IBM 2560 MFCM 

1 
Hopper 1 or 

IBM 2560 MFCM IB~ 2520 Card Funch 
Hopper 2 cr Read-Punch 

IBM 1442 Card 
Punch 

IBM 2203 Printer, 

t 
'Lower Feed or IBM 2203'Printer 

IBM 2203 Printer, (stand ard carr iaqe) 
Upper Feed cr IBM 1403 Printer 

Note: Each device listed above for toth 
input and output files may serve to treat a 
single file as both input and output. That 
file is then designated a "comtined" file. 
The MFCM permits cards frcm either or toth 
hoppers to te read and/or punched and/cr 
card-printed (interrreted). 

: (The card document-printinq special feature 
-is available only for the 2560 MFCM, Model 
: A 1. ) 

Figure 3 is a schematic presentation of 
possitle system configurations. 

:Not~: With the IBM System/360 Model 20, 
:Submodel 3 or 4, the 2560 MFCM Model A2 and 
-the 2203 Printer Model A2 are the only I/O 
:devices permitted. 

2560 Multi-
2520 Card 2520 Card Function Card 

Machine Read/Punch Punch 

~ 
I 

Storage 2020 4096 Bytes or CENTRAL - 2501 
8192 Bytes or PROCESSING Card Reader 
12288 Bytes or UNIT 16384 Bytes 

t 
1403 2203 1442 
Printer Printer Card Punch 

-- ----Pigu-fe--'3:-----syst:e-iIi7T5(y--Woael.--za--:------Caf'o--""'RFG---'
System Confiqurations 

PERFORMANCE CHARACTERISTICS 

The Model 20 can perform input, output, and 
internal processinq operations concurrent
ly; this is known as time sharinq. The RPG 
makes optimum use of this time-sharinq 
capability. Figure 4 shows which Model 20 

: opera tions can be time sh ared. In the case 
:of time-shared card-punchinq and printinq 
-on the MFCM Model A1, this refers to the 
- printinq on one card while the next card is 

being punched. 

Details for estimatinq core storaqe 
requirements and timing are qiven in Appen
dix A. 

A summary of the functions of each of the 
five types of RPG specifications introduces 
the main [ortion of the manual. This 
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~---------------------T------------T---------------------------' 

1 POSSIBLE TIME-SHARING 
DEVICE r OPERATION COMBINATIONS 

~--------------------~------------+-I-'-'~T~-'-~-'-'-'-T-4 
1 2560 MFCM 1 REad 1 + I + I I I 1 I I I I I 1 I 1 1 
I I Punch J 1 1 + I 1 + I I 1 1 + I I I I I I 
I I Card Frint I 1 I 1 + 1+ 1 I 1 I 1 1 1 I 1+1 
~--------------------_+------------+_4-+-+-+-+_+-+-+-+-+-+-+-~ 
I 2520 Card Read-Punch I REad I 1 1 1 1 1+1+1+1 1 I I I I 1 
I I Punch I I I I I I I 1+1 I I I I + I I 
~-------------------+------------+-+-+-+-+-+-+-+-+-+-f-+-+-+_.:t 
I 2520 Card Punch I Funch 1 1 I I 1 1 I 1 1 1 1+1+1 1 1 
t----------------------+------------+-f-+-+-+_f-+-+-+-+-+-+-+-+~ 
1 1442 Card Punch 1 Punch 1+1 I 1 1 1 1+1+1 1+1 1+1 1+1 
~--------------------_+------------+-4-+-+-+_+_+_+-+-+_+_+-+_~ 
I 2501 Card Reader ; REad ; ~ ; ; ;+; I I 1+)+'+'+1+)+; 
~-------------------+------------+_+-+_+-+-+_+-+~+-+-+_+-+-+-.:t 
I 2203 or 1403 Printer 1 Frint 1+1+1+1+1+1+1+1+1+1+1+1+1+1+1 
~-------------------+-------------t--t-+-+-+- I I 1 -t~-+-+-+-+--f 
I 2020 CPU 1 Processing 1+1+1+1+1+1+1+1+1+1+1+1+1+1+1 
L---__________________ --L-___________ ..1._~_~_..L_.l.._..L_~_..1.~ I I I ..l.-J 

No1~: Each vertical column shows a set of functions that may be 
time shared. 

:In the case of time-shared card-punching and printing on 
ethe MFCM Model A1, this refers to the printing cf one card 
:while the next card is ceing punched. 

Figure 4. System/3EO Model 20 Time Sharing Potential 

abcreviated summary appears here only to 
facilitate relatinq subseguent secticns to 
t~e specifications forms. 

3. Indicators 

4. Ccntrol fields 

5. Matching of files 

6. Sequence checking 
The specificaticns-types SUITmary is fol

lowed by an example of specificaticns writ
ten for an RPG program, annotated with 
broadly-qeneralized explanations of the 
entries. The purpose of the secticn is 
merely tc offer the novice an illustration 
of what a program written for RPG locks 
like. Full details are given in subseguent 
sections, which also inccrpcrate any 
explanations given in the introductory 
example. This initial example dces not 
fully cover the siqnificance of, or limita
tions on, each entry. It should not be 
used as a reference for precise knowledge. 
Readers familiar with the ccncepts of RPG 
can cypass it. 

7. Possible entries for every field of 
each specifications sheet (or card)~ 
including normal and unusual functions 
of each entry; warnings, where appro-

The main portion of the manual is 
devoted to the detailed information needed 
by the user to write programs fer his jcbs 
that can then be ccnverted to machine lan
auage cy the Report Program Generator. 

The informaticn is presented in the fol
lowina sequence: 

1. lJefini tion Of recurr in g terminoloQY 

2. Graphic presentaticn and discussicn of 
proqram logic flow 

priate, about improper codinq; inter~ 
spersed illustrations for clarification 
of possibly abstruse points. 

limitations of the RPG Program are 
explicitly stated, where appropriate and 
not obviou s. 

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 bypass these 
passages until he has a clear understanding 
of the basics. Where extensive or technic
al supplementary explanations are deemed of 
value oply in exceptional situations and to 
a small segment of users, they have been 
relegated to an appendix when this was 
practical. 

Three complete and realistic application 
examples are included, in addition to the 
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Introductcry Prograrrming Example, to 
illustratE a large prororticn cf the rro
aram functicns and cedes. Each specifica
tion is explainEd. 

The exarnrles are: 

1. Sales ccmmission calculation and 
report. 

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

3. The subsequent invoicing operaticn, 
with crEation of acceunts receivarle 
invoice summary cards. Three lines of 
custcmer name and address printed from 
a single card, with ship-te name and 
address printed parallel frem anctrer 
card. A simrle table lcok-up operation 
is included. 

A numter ef technical arpendices follow 
(see I2n!~n!~). Included is an appendix 
containinq proaramming tips, and a summary 
8f RPG srecificaticns sheet entries laid 
out fcr convenient use if removed frcm the 
manual. The index, which cencludes the 
manual, attempts to reference every infor
mative mentien ef a relevant sutject. 
Underscored paae numbers designate the 
locations ef the fullest discussion of the 
particular topic. 

The RPG specifications s~eets supplied by 
IBM (in pads) represent a ccnvenient means 

-- ---fl:rr--tn-e--rT<:rgTcf11rmer-'to-rEccLa:- T:l1F-itrftrtma:;;:;.------
tion (instructions) to be keypunched as 
input to the RPG program, so that it will 
generate the appropriate machine-language 
program tc perform the desired jeb. 

The format and celumn headings ef these 
shEets assist in guiding the prcgrammer's 
entries. The forms are so designed that 
one specification card is to be punched per 
line, with each celumn en the sheet corre
sponding to a card column, in t~e same 
order. Card supplies with the apprcpriate 
RPG specificaticn fields delineated can be 
purchased from IBM. 

The RFG specificaticns sleets can also 
serve as documentation of the source 
program. 

There are five types cf specificaticns 
sheets and cards, each serving a different 
purpese,as outlined belew. The forms are 
presented in the order in which they are 
most likely to te used by tre rregrarnmEr 
--not the crder in which the different 
types of specification cards are entered 

for program generation. The details con
cerninq 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 card is fully 
described in the publication 1]~~~36Q 
MOQel_2QL_B~~2~!_£~2~am Generator for 
Purr~h§Q-C~£~]gQi~~ntL-~E~£ati~Pro~e
QQ£~§ (Form C26-3800). The control card 
specifies~ 

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

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

3. Whether a generaticn 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 
pregram 

4. Atypical MFCM input and output card 
stacking sequences 

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

6. The number of print positions utilized 
by the ebject prcgram 

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

8. Substitution of decimal comma for deci
--mal: ---f:cIlfE--nf-nlim-etTc-II'fe r aTs-----fi:-:-e-~-~-------
European notation) • 

'------

File Description Specifications (Required) 
(S heets: Form X 24- 334 7. Card electro
plate: Form 3347) 

Used to assign a symbolic name and, when 
apprepriate, card seguence (ascending or 
descending) to each file; to associate each 
file name with a srecific input and/or out
put device; and to define whether the file 
is to serve as input, as output, or both. 
For multiple input files, entries on this 
form also establish which file or files 
control end-of-job routines. 

Input specifications (Required) 
(Sheets: Form X24-3350. Card electro
plate: Form 3350) 

Used to describe the input files: identi
fication ef card types within each file; 
stacker selection of cards, based on card 
type; specification of card-type sequence 
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~ithin each qroup of a file; assignmEnt of 
symbclic names and decimal ~ositions te 
input card fields; "tagging" of (i.e., set
ting indicators for) card fields with rosi
tive r neqative, or zero/tlank contents; 
assignment of control fields, and cf fields 
tc te matched cetween cards in different 
input files; file sequence-check instruc
tions. For multiple input files, the crder 
cf precedence of the files is also estab
lished by t~e sequence in which the files 
are entered on this form. 

Calculation Specifications (Optional) 
(She et s: Form X24-3 3 51. Card e lectro
plate: Form 3351) 

Used to describe the processing (calculat
ina, ccm~aring, etc.) tc te perfermed on 
the data. 

File Extensien Srecificatiens (O~tional) 
(Sheets: Form X24-3348. Card electro
rlate-: Ferm 3348) 

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

Cutput-Format Specificaticns (Crtienal) 
(Sheets: Form X24-3352. Card electro
rIa te: Form 3352) 

Used to specify t~e arranqement of the data 
cn printed reports and/or in out~ut cards. 
Also includes such functicns as editinq, 

~~dCKcr selection ef output- or comblned
file cards, and forms-carriaae spacing and 
skipping. 

!Ql§: A limited numcer of applications can 
be performed 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-Funct~on Card 

:Machine (card printing, on the MFCM Model 
:A11 and .collator-ty~e eperations) and dual

feed carriage feature. 

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

Appendix B lists the machine units and fea
tures required and supported for the Model 
20 card RPG. 
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This chapter can be bypassed by users fami
liar with the cencept of EFG. Its sale 
purpose is to qive the nevice a general 
insight into the approach to selving a sim
plified problem with RPG srecificatiens. 
The exrlanations given are in broad terms 
only and are repeated in greater depth in 
subsequent sections. The examFle is net 
suitable as a reference for a full under
standinq of the specifications emrloyed-
while all specifications entries made here 
are valid, greater detail is necessary 
before the codes can be applied in all 
ether circumstances. 

'. Cust emer Name ea rd s--one per customer. 

2. 

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

taily Sales Summary cards--at least one 
Fer customer 

Acceunt No., in cols. 1- 5 
Amcunt, in cels. 7- 13. (Ccls. 12- 13 
atE -ctectlnalpositions.J 
X-punch (1 '-punch) over col. 13 for 
credit (returns) 
Gross profit percent for product 
greup, in cels. 16-17 
Date, in cels. 75-79 (day, menth, 
last digit of year) 
Card identification (1), in col. 80 
--may have ,,- or '2-everpunch. 

1. Punch Monthly Summary cards--one per 
account 

Account Ne., in cols. 1-5 
Total ameunt, in cels. 6-13 
X-punch (11-punch) over col. 13 if 
negative 
Total gross profit, in cols. 14-21 
Salesman No., in cels. 73-74 
Da te (month and year enly) , in cels. 
77-79 
Card identification (9), in col. 80. 

2. Printed Berort 

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 acceunt, on same line as 
first detail card. 

Ameunt--list, bpt positive and 
negative amounts in separate columns. 
Eliminate leading zeros to decimal. 
Edit with comma and decimal point. 
Do net print sign for negative 
amounts. 

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

Gross profit--Total by account and 
grand tot~l 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 different 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. 

Figures 5A-5F shew the printer layout and 
RPG specifications needed to produce the 
printed report shown in Fig. 5G. Explana
tions of the entries fellow. 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 acrieved by several 
alternate methods. 
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II,., INTERNATIONAl. IUSiNUS MACHINes COIPOIATlON 

PRINTER SPACING CHART 
LINE DESCRIPTION 
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FigurE 5A. Introductory Program Example, Printer Spacing Chart 

IBM INTERNATIONAL BUSINESS MACHINES CORPORATION 
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DATE ACCT CUSTCMER 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 
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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Lin~~J arbitrarily assigns the name 
SLS DETL tc the in put (I) data file c cn5ist
ing of the Customer Name cards and Daily 
Sales Summary cards. The :CEVICE entry spe
cifies that this file will ce placed in 
hopper 1 of the IBM 2560 MFCM. 

Ii~~_Q£ a55igns the file name SLSSUMBY to 
the deck of blank cards, tc be placed in 
hopper 2 of the MFCM, which will beccme the 
Mnn+hl v <::;nmm;:lrv r:n+nn+ fr" r;:lrnc:::_ 
... - ..... -- ..... - ..l. _ ............. ' - - .J. ...... - - r - -- \ ...... I - - - ..... - .. 

Lin~~l specifies that printer output will 
be referred to by the file name REPORT. 

These entries serve two basic purposes: 

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

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

The input file--latelled SLSDETL in the 
File Descripticn Specificaticns--ccnsists 
of two types of cards. 

Line_QJ of the Input Specificaticns arbi
trarily assigns "Indicatcr C 1" (cols. 
19-20 in the spe~ification5) to the Custom
er Name card. The Custcmer Name card is 
identified by the punches 3-8-9 (a common 
unit record MLP or MIB code) in col. 80 
(see specificaticns entries in cols. 
23-24 6 2 E6 27). 

LiB~_Q2 assigns indicator 06 to the Daily 
Sales Summary card, identified by digit 1 
in col. 80. D (digit), rather than C 
(character), was entered in col. 26, to 
eliminate a possible 11- cr 12-overpunch in 
col. 80 frcm affecting the comparison with 
digit 1. 

"Indicators" are discussed in detail in 
the next chapter. Eriefly: the BPG Pro
gram provides for a large number of indica
tors which are either set ty the BPG Pro
gram itself, or may be set by the pr0gram
mer, to identify a condition. 1hey may 
then be specified elsewhere in the proaram 
to ccndition the executicn cf a specifica
tion on the setting (ON or NCT ON) of the 
indicator. 

Indicator 01! in this example~ will be 
on when a card with 3-8-9 in ccl. 80 (Cus
tomer Name card) is being processed. 
Execution of certain instructicns can then 

conveniently be associated with "customer 
Name card", or "not Custcmer 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. 1he card type 
with indicator a 1 (Customer Name card) is 
directed to stacker 2 by the entry in col. 
42. 

The entries in ecls. 15-16 specify tta t 
the proper order of card types is Customer 
Name card (01 in cols. 15-16) followed by 
Daily Sales Summary card (s) (02 in eols. 
15-16), which in turn are followed by the 
next customer Name card. The 1 in col. 17 
for the Customer Name card speci£ies 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 te at least one 
such card, but that any quantity of such 
cards greater than 0 is correct. If the 
card-type sequence does net conform to 
these specifications, an error stop occurs. 
Note, however, that the atsence of a Cus
tomer Name card would not be detected--this 
would te treated a5 more than ene Daily 
Sales Summary card. This contingency is 
guarded against by the specifications on 
line (6 of the Calculation Specifications. 

LiB~E_~l~~~L-~nd~=~L centain the names 
the programmer has arbitrarily assigned to 
the fields he will sub5equently 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 assiqns 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 specificatien even if no decimal 
point is relevant. This explains the 0 for 
MOYB. Note that field names start one line 
below identificatien of their record types. 

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

The entry in cols. 69-7C makes the sta
tus of indicator 10 dependent cn the NAME 
field of each Customer Name card (Pesultinq 
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Indicator 01). Since that field is never 
blank in that card, indicatcr 10 will turn 
off each time a Cu~tomer NamE card i~ pro
cessed. (It wculd be turned on by a blank 
NAf:E field.) In this rregram ExamplE, 
indicatcr 10 is turned S~ by ancther 
methed, described later. 

The rEguiremEnt~ cf the jeb call fer 
printing the amount of returns (negative 
sales amounts) in a separate celumn. An 
indicator is nEEded to identify ~uch cases. 
In d i cat 0 r C 7 ( inc e I ~ • E 7 - 6 E) will t urn 2.!! 
when a Daily Sales Summary card with a 
negative amount is being precessed, and 
will be off whEn the amount is pcsitive or 
zere. 

Calculaticns occur at detail time unless an 
I-indicatcr (ccntrcl lEVEl) ~pEcificatien 
appears in cels. 7-8 (Control Level) --in 
which case that calculation takes place at 
total time. (Detail and Tctal timE~ are 
discussed in the next chapter.) Thus, the 
calculaticns specified on lines 01-05 are 
EXEcutEd at detail timE; thc~e erc lineE 
06-10, at total time. All detail-time 
entries must prEcede all tctal-time 
entries. Within this grcuping, calcula
tions arE performed in the order in which 
the specificaticns appear. A summary ef 
the functicn~ ef the entriE~, by line, 
follews. 

Iin~_Q~ EXEcutEd cnly when prcce~sing 
card type 06 (Daily Sales Summary card), 
bEcause the indicator for that card type is 
designatEd a~ a conditicn. 

The ccntents of the A~CUNT field are 
added (OpEraticn cede ADI) te the centEnts 
ef TCTAMT field, and the result is stored 
as the new contents of TCTAMT field. 
~O~AMT field has nct been previeusly 
specified; it is creatEd by the entry in 
Result Field. (Field length is specifiEd 
as 8 diqits, of which 2 are decimal 
positien~-- the same number cf dEcimalE as 
in the scurce (AMOUNT) field. If the 
number of decimals specifiEd here were to 
be different frc~ those in the scurce 
field, alignment weuld be automatic.) This 
is the nermal methcd for accumulating 
detail-card amcunts for grcup totals. When 
object-program execution begins, the u~er 
may assume that the fields are all ~et to 
zero. Thereafter, each detail card amcunt 
is algebraically added te the previous 
total in the TOTAMT field, bEcauEe TCTAMT 
is the addend (Facter 2) and the new rEsult 
replaces the former TOTAMT content~. 

NEgative amounts (11-Funch cver low
order positicn) arE automatically sub
tractEd. An indicator (C8) is SfECifiEd 
for the identificaticn of a negative amount 

in the TCTAMT field, so that summary cards 
(one punchEd at each contrcl break) with a 
negative sales amount can be selected to a 
separate stacker. The status of indicator 
08 can chanqe after Each algebraic addi
tion. Its ~tatus is, however, only used in 
this example at the End of a control qroup, 
when it correctly reflEcts the ~ign cf the 
total. 

Li.!!~_~~~ The amount (with 2 decimal posi
tions) in each detail card is algebraically 
multiplied by the gross profit percentage 
(2 decimal fosition~ only, tc transform 
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 drcpping 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. 

1iQ~_Q3. The latest gros~ 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 centrcl grcup. 

Lines 04 and 05. These entries provide the 
final-total-of-returns (negative salES) and 
of po~itive sales, ~o that the ratio of 
returns (FTOTRT) to positive sales (FTOTSL) 
may be calculated bEfore the final total is 
printed. 

Line 05 causes adding cf the amcunt from 
each detail card (indicator 06) to FTOTSL-
. prQ.Y.ided._A-~O.u_N'I' .. is._positi JI e -.{i.ndica..t or . .o 7-·_ .. 
not on = N07 in col~. 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 po~itive total is desired, 
and all amounts for this line--by 
definiticn--are negative, these negative 
amounts are subtracted from F~OTRT. (Sub
tracting a negative amount yields positive 
result.) This entry also illustrates abso
lute addition. 

li.!!~_Q&~ Indicator Hl is set on--which 
will cause the system to ~top after proces
sing of the new card--if a control break 
(change in contents of ACCTNO field) cccurs 
(Ll on) and the new card is not a customer 
Name card (NO 1) • 

1in~_Q2~ When a ccntrol break has occurred 
(L 1 on), the total amount (TOTAMT), accumu-

1 a ted above (line C 1) alqE 1: raically for 
each ccntIcl group, is afdEd algEbraically 
to FTOTAM (which is zero in the case of 
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the first centrol group} to provide a final 
amount tctal at the end of the report. The 
total transfer must eccur at this time, 
because TCTAMT must be reset to 2ero before 
the amount field from the first detail card 
of the new centrcl group is added to it. 
TOTAMT then correctly reflects the tctal 
for each ccntrcl group. The FTCTAM field 
has teen specified as larger than TOTAMT, 
to accommodate the sum of several TOTAMT 
group totals. 

Line CS. Similar to line C7, but cumulates 
fInal-total cf gross profit (FTOTPRj, rased 
en group total frcm line C3. 

li1l~_Q~ 'Ihis adjusts the size of, and 
number of decimal positiens in, the final
total-returns (FTOTRT) field (frcm line 
04), so that the size and decirr.al alignment 
are suitable for line 10. Operation code 
Z-ADD resets the Result Field tc zerc prior 
to addin9 in the data frcm the Factor-2 
field. Since the operaticn is performed 
only once per job--after processing ef the 
last data card (L5 indicater = last Record) 
--ADD could have teen Dsed equally well as 
the operation code. 

li1l~_l~ Eefore the final total is 
printed, the specification on this line 
causes the calculaticn of the ratio of 
total returns (RTRDVD, based on FTOTR~ in 
line 04 and shifted left in line C9) to 
total positive sales. 

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

A dividend (RTRDVD) with 5 decimal rosi
tions, ard a divisor with 2, yield a ~uo
tient with 3 decimal positicns (col. 52). 
The H in col. 53 causes half-adjustment of 
an extra decimal pcsiticn (autcmatically 
Frovided for by the RPG Prcgram) before it 
is dropped. 

The file name REPORT was designated an 
output file, and asscciated with the 
printer, in the File Descripticn 
Specificaticns. Thus, its entry here 
thereby calls for printer cutput for all 
specifieations below, until a different 
file name apFears. E (heading) cr D 
(detail) in column 15 specifies that the 
ensuing entries aFply to detail- (rather 
than total-) time precessina. (R and r may 

be used in terchangeabl y. ) 'I' in col. 15 
specifies total-time output. 

~£~c ifi~~ii21Llil!~_.QJ_2l!_.E~5l§_~~..!. In dica
tor 1P in ecls. 24-25 determines that the 
output entries in lines C1-C7 apply to the 
first paae only. The 1P indicator is set 
on by the FPG 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 processi~q of the first card. It is 
used to print headings. After the headinq 
line, the form advances 3 spaces (col. 18). 

~£§~ifif~ii~l!_lil!~E_Q~=Ql specify the head
ing data to be printed. The data within 
apostrophes is printed as shown (without 
tne apestrephes, which merely identify the 
entries as constants). The numbers in 
eols. 41-43 desiqnate the riqhtmost print 
positiens for the respective constants to 
be printed. 

~£~~if ic§;1i21LlingE __ G2=12.!. 'The jo t 
requirements call for printinq ]I.CCCl1l~t No. 
(ACC'INC) on the same line as the firf"t 
detail card of a contrcl qreup, ar~ tc 
repeat the Acceunt No. as the only i01 nti
fication on overflo~ pages. The AcceuLt 
No. is to be printed with its riqhtmost 
position in print posi tion 12 (see en try in 
cols. 41-43). Indicator CF in cols. 24-25 
confines this output to overflow time. 

Pecause ACCTNC is also printed on the 
first line ef a new centrel qrcup (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 ccntrol 
break has occurred (NL 1 in c ols. 26 - 2S) ; 
otherwise, Account No. will print twice in 
that situation. 

When any overflow indicater is used in 
the output specifications, forms-advance to 
channel 1, after a channel-12 punch has 
teen sensed, is rot automatic; therefere, 
Skip-Eefore to channel 1 (01 in cols. 
19-20) is specified. No space (0) or skip 
is specified to follow the overflew indica
tion, tecause the data frem the next detail 
card is to te printed on the same line~ 

~~~~lti~~ii~l!_lin~_]2.!. Indicator 06 in 
colse 24-2: conditions line 12 on page 04 
throuqh line 02 on page 05 to apply only to 
detail cards (Daily Sales Summary); i.e., 
all printing takes place when detail cards 
are beino processed. 

The job requirements stated that Account 
No. and Name are to te printed on the same 
line as the first detail-card data~ 
althouqh Name is available only from the 
Customer Name card. This can be accom
plished in several ways. The method etcsen 
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here utilizes the fact that any field 
retains its data until read inte again, or 
reset. Thus, the Custemer Name is still in 
the NAME area in core while detail cards of 
the same group are being processEd--until 
the ne~t Custemer Name card is processed, 
or the field is blanked by a pregram 
instruction. The name can, therefere, be 
printed at detail-card time. Col. 18 spe
cifies sinqle spacing after each detail 
line. 

I,i~§-1lL_12~~_~~_!hro~h_lig~_Q2L_f~g§_Q2~ 
Throughout, the Field Name in cols. 32-37 
specifies which input or calculation-Result 
Field is to be printed. The size of each 
of these fields was determined in the Input 
or Calculation Specificatiens. Cols. q1-43 
specify the right-hand print positien where 
the field, as edited and including edit
word constants, is to end. The printing of 
items on the print line may be further con
ditioned (besides the indica tor-06 cendi
tion applicable to tte entire print line), 
and the fermat may be edited (see below). 

2B~~itic~!i~~-1in~~1~=12_~g_£2g§~~~ 
Indicator 10 turns off w~enever the NAME 
field is not blank--see Input Specifica
tions, line 02. It is, therefcre, off when 
a CustcmEr Name card has been read. Thus, 
MOYR, ACCTNC, and NAME fields are printed 
with data from tte first dEtail card (Daily 
Sales Su~mary), because the condition N10 
(indicator 10 not on) in cols. 23- 25 then 
still obtains. If indicator 10 is nct 
turned on by a program specification, they 
will be printed on every detail line. By 

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

~£~~iti~21i~~_lin~E_~~-o2~ Similar te pr?
viously explained field entries, but the 
fields are printed at Ievel-1 total time. 

~£~£iti£~!i~B_lin~_91_2!l_E~g~_g2. T in 
col. 15 desiqnates execution at total time. 
The IF indicator in cols. 24-25 conditions 
execution of the print line further, to 
occur only after the last data card (~ast 
Record) has been precessed; i.e., for final 
totals. Cols. 21-22 contain the specifica
tion to skip the ferm to channel 1 after 
printing the final total. 

~E~£iti~~1i~n_1!B~_Q~~ Besides beinq 
printed only at final total time, indicator 
09 must be off (N09) to cause the PCTR'TR 
(Percent Returns) fiEld tc ITint. 'The 
reason for this is that, if FTO'ISL (Final 
Total Sales) was zero at the end of the 
report, PCTRTR was net calculated becaUSE a 
zero divisor would be meaninqless (and 
division by zero is not allowed). (See 
also Calculation Specification lines (5 and 
10 for establishment and application of 
indicator 09.) 

Edi1in~ When data appears tetween sinqle 
quotes in cels. 4~-70, on the same line as 
a Field Name, the entry mcdifies the fermat 
in which the data i~ printed. Only fields 
to which a decimal position (0-9) was 
assigned may be edited; that is, fields 
designated as purply numeric. Illustra
tions follow. 

specifying B (Blank-After) in col. 39 next ~~~iti~~!ign_liB~_l]L_~~~~_Q~L_~~l~~_ 
!g __ N~.f1E-, ____ t.l1~_JiAl1E_tj"glg __ .i_~ __ bJ,.~nk£_d ___ a.t:t~I __ i:t _____ .. M.;;.2~ ____ .sp_e_ci£i_e.s __ thiLL_ a __ .sla.s.h .. is . .. to--llFPe.a·:c 
has been transferred to the output area. between Montt and Year diqits. A zerc in 
Indicator 10 then turns cn. Tterefore, the the first column of Month is automatically 
printing called for in specificatien lines suppressed, because an edit word is used. 
13-15 is net performed again after the 
first detail card, until a new Customer 
Name card las been read. (See also ~~~g~~~ 
log!~_K12~L_fl~!l~::.Af1~~· ) 

Spe~ific~!iQ~lin§~_QJ=Ql_£TI_~~g~~~ ~he 
printing specified in line 01 is performed 
when the detail-card amount is pesitive 
(N07), and that in line 02 when it is nega-
tive (indicator 07 on). (The setting ef 
indicator 07 occurs in the Input Specifica
tions.) Thus, positive ameunts are listed 
to the left of negative ameunts. 

~Eecitic~!io~_lin~~~~TI_f~g~~2~ T in 
col~ 15 designates execution at total time. 
~he L1 indicator in cols. 24-25 conditions 
execution of the print line to eccur en 
each Level-1 centrel break, i.e., a break 
on Account Ne. Cel. 17 specifies a single 
space before this tetal line which, in con
junction with the single space after detail 
lines, leaves one blank line before the 
group totals. Three spaCES after the 

Li.!!~_J~ All zeros' in ACC~NC will te 
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). 

1!n~§_QJ=Q1L_E~g~_~~~ Leadinq zeros are 
eliminated, through the dollar position. 
Decimal point and two low-order positions 
are always printed in this example. Comma 
is printed between hundrEds and thousands 
positions when there are sionificant diqits 
to its left. 

Lin~§_~~~_~~~_~]L_J~~ Similar to Editing 
of lines 01 and 02, but CR or minus symbol 
(respectively, as shewn) is printed for 
negative amcunts. 

LiTI~_Q~L_E~g~_05~ ~eadinq zeros are eli
minated cnly in the tens ane hundred~ rosi
tions. 'The decimal ~oint and a percent 
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sign, followed by the letters BTBN, are 
always printed when t~e rrint line is 
printed. Zero percent is Frinted as 0.0% 
BTPN. Note that, ty means of the deciffial 
Foint in the edit wcrd, the ra!i~ with 3 
decimals (Calculation Specification line 
10) is converted tack to a ~~~ceB!~~ with 
1 decimal resitien. 

The file name SLSSUMRY was desiqnated an 
output file, and associatEd with hCFreI 2 
cf the MFCM, in the File Descripticn Speci
fication£. Thus, its entry in the OutFut
Format Specificaticns calls for card out
put, the card source being MFCM hCFper 2. 
The T in col. 15 specifies output at total 
(rather than detail) time. The entries 
(L1) in cols. 24-25 specify punching of 
the card at each centrcl treak of Level 1. 

The OR in cols. 14-15 designates that 
the same Funch data applies when the ccndi
tions for either specifications line 12 or 
13 are met, subject to any further condi
ticning indicators. The difference in con
diticns is that line 12 apFlies 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 Calculaticn 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 whic~ fields--defined 
i~-IDput-or Calculation Specifications--are 
to be punched into the Monthly Summary 
cards, together with the low-order-position 
columns where the fields are to end in the 

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_J2 
2QQ-12 directs the Frograrr. to reset the 
TOTAMT and 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 charter deals with facts and functions 
that must te understcod tc derive the full
est benefits frcm RPG. In order to provide 
complete informatien on trese sutjEcts at 
ene reference reint, the eha~tEr delves 
into considerable detail and, occasionally, 
complexities. This was considered prefer
able, frcm the user's viewrcint, to scat
tering related facets threughout the volume. 

If thE meaning or relevance ef all 
statements made in this charter is not 
aprarent on a first reading, the user 
should not te concerned: they ~re 
illustrated as the manual rroceeds. Both 
tre ensuinq itemized coverage of each 
specification field and the aprended 
extensive ap~lications exaITrles clarify the 
contents of this chapter, and make freguent 
reference to them. 

It is, therefore, suagested t~at the 
user reaG this eharter treIcuqhly cnee and, 
thereafter, expect to revert tc appropriate 
portions ef it repeatedly. 

Terminolcgy that recurs throughout this 
putlicaticn is defined belew, E§_i.:LE..E.E.Jj,§§ 
to_!!~Q§1_1.Q_~E~Q_]PG..!. 

Note: A single card file can serve as both 
inrut ana cutput. It is tren termed a 
"combined file"--see definition for combi
nea file, telow. 

Input File 

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

1. All the cards are to te read (i.e., 
runches in the card serve as input to 
the system). There must be an entry 
for them in the Input Specifications. 

2. None of the cards are tc be punched. 

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

4. None ef the cards are to be stacker
selected on the tasis cf infcrmatie~ 

net in the card itself; i.e., they can 
only be stacker-selected by designation 
on the Input Specifications sheet on 
the tasis o~ card tYre. 

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

cutput Card File 

One card output file consists of all the 
caras that oriqinate from one hopper cf a 
card punch or read-punch device, and ful
fill all of the followinq conditions: 

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

2. Nene of the cards are to be reao. 

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

Combined File 

Cne ccmbined file consists of all the cards 
that originate from one hepper of a read
punch device to which the followinq condi
tion applies: 

Allor some of the cards serve as input 
to tre 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 sinale file. 

output Printer File 

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

For the IPM 1403 cr standard 2203 Print
er, this implies that all print lines are 
identified as belonging to a single file. 
If the Dual-Feed Carriaqe special feature 
is installed on the IBM 2203, ana both car
riages are to be used in one proqram , tre 
lower and upper feeds are treated as two 
separate output files. 
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EBCDIC--EXTENDED BINARY-COrEr-rICI~AI 
INTEBCllANGE CODE 

EBCDIC is the IBM System/3EO machine cede. 
It provides for 256 unigue characters. For 
further details, see Appendix D, Fiqure D1, 
and the publication I~~_~Y§1~~L~~Q_]~Q~1 
20L_E~B~1i~D~1-~D~~~f!eri§!i~§ (Form 
A2E-5847) • 

Alphabetic Characters 

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

Dollar Sign ($) --card punch
ccmbination 
11-3-8 

At-siqn (a) --card punch-
ccmbinaticn 
4-8 

Pound cr Number sign (#)--card punch
ccmtinaticn 
3-8 

Numeric Characters 

The di~its a thrcugh 9. 

Special Characters 

The 217 EBCDIC characters not defined as 
alphabetic or numeric. 

Alphameric Characters 

Any of the 
tlank. 

256 E Bc:rIe 

Alphameric Fields 

including 

All fields fer which a Decimal Pesiticns 
specificaticn (e-g) has not been made in 
the appropriate column of any of the per
tinent specificaticn forms--reqardless of 
whether the field contents are alphabetic, 
numeric, er alphameric. Zerc and blank are 
distinguished. 

Numeric Fields 

All fields that have a Decimal pcsiticns 
specification (O-9) in the approfriate 
column of any of the pertinent specifica
tion forms. 

Numeric fields contain turr.eric charac
ters, and possibly a plus (12-Funch) or 
minus (ll-punch) sign over the rightmost 

position cnly. Blanks in digit positicns 
of a numeric input field are converted to 
zeros. Zone punches in an input field, in 
other than the low-erder position, are 
stripped. 

N0.:t~: For other possible punches in Lumer
ic fields, see £~~!§g and ]§fim~l_R~~i= 
tionEL under lBB~.:t_~I§~iii~~ti~B~~ 

A literal is the actual data tc be operated 
upcn, rather than a symbolic name repre
sentinq the locatien of the data in core 
storage. The specifications sheet entry 
must be left-justified. 

A literal is stored in storaqe cnly 
once, regardless of how cften it is USEd-
provided it is always the same size, and 
used in identical format (always alphamer
ic; cr always numeric, with decimal point 
position uniform; if numeric, always with 
the same sign designation or always without 
sign). 

Alphameric literals 

Alphameric literals consist of anyone or 
more of the 256 EBcrlC characters (seE 
Appendix D, Figure D1, for the appropriate 
card funch-combinations). Initial and ter
minal apostrophe symbols (I)--card puncb
combinations 5-8--are reguired. They 
desiqnate the literal as alphameric and 
define its extent. 

If an apostrophe is reguired within the 
literal itself, it must be specified as two 
consecutive apostrcpres (twc card columns i 

each punched 5-8)--independently of the 
apostrophes needed to define and delimit 
the alphameric literal. Such an apostrophe 
within the literal consumes two of the 
number of positions allowed for the liter
al; but enly one of the apostrophes is 
printed or punched (with any SubsEcuent 
characters moved left one position) if the 
literal is to bE used as output. 

Numeric Ii terals 

Numeric literals consist of anyone or more 
of the digits zero thrcugh 9. One aecimal 
Foint can precede or follow the literal, or 
can bE contained within the 
literal; it effects automatic decimal 
aliqnment during calculaticns wit~ the 
Ii te ral. 
(I~ the literal does not includE a dEcimal 
point, it is treatEd as an inteqer.) The 
literal can be preceded by a sign; if it is 
unsigned, it is treated as positive. 
Blanks are not allowed in numeric litErals. 

Proqramminq for FPG--Gen~ral lnformaticn 25 



Numeric literals must net be enclosed in 
apostreptes. 

Numeric literals can enly ce specified 
in the calculatien specificatiens. 

NO.:t.§: =f European notaticn is specified in 
the RPG ccntrol card (Card H), a decimal 
comma is allcwed in numeric literals in 
Flace of a decimal peint. 

Fields that contain information to ce com
pared frcm card te card fer the purpcse of 
detectina the end ef a ccntrcl group. A 
control creak is deemed to occur when 
informaticn-in a ccntrel field differs for 
two successively processed cards fer which 
a contrel level is specified. When a con
trel break occurs, the RPG program turns on 
the I-indicater (L1-L9) of the f2!!!'!:Ql 
level assigned to that centrol field, and 
all lower-level L-indicaters. 

'Ihe siqnificance level (I1-I9) assiqneCl by 
the prcgrammer tc a contrel field. 

For convEnience, the symccl ~ is occasion
ally useCl to represent a clank cclumn or 
the EBCDIC code ~or a blank. 

and at total-time; however, certain centrol 
informaticn available (such as the status 
of indicators--described telew) differs, as 
well as thE data available in relatien to 
the pcsiticn of the card. 

Ancther component of the cycle is 
Q~gIi12w-2~!Eg!_!irn§, with any overflow 
output designated T (:For ntctal") precedina 
any designated D ("detail"). All overflow
time output operations are available after 
total-time output. 

Fiqure 6 is a legic flew diagram ef the 
RPG ocject proqram. Reference to points on 
the chart is made as the relevant subject 
matter is cevered. Fiqure 6 is reFeated as 
Figure G3, in appendix G, for convenient 
re~erence. 

No!.§: In referring to output operations 
other than total-time or overflow-time out
put, coth detail (D) and heading (H) output 
are used. There is no distinction between 
:c and H in ,ti'e FPG rrogram--the two ccCles 
are interchangeable, and are both available 
merely for the convenience of the user in 
identifying the purpeses cf different spec
ification lines. 

Vertical lines in the right margin of 
Fiqure 6 pertain to the possible settina or 
resetting of indicators at different Foints 
in the proaram cycle, when the indicators 
are used in a !!QI.!!!§1 manner. (Greater 
detail is supplied in the next section, 
titled l!!Q!f£toI§~) The symbols shown in 
the indicator chart in Figure 6 have the 

... -'Wh--~'e-eenfu-5'i-o-n---m-i-q-h-t"-e-t+'e-rw-i-s-e----reE-U-:1t----- -- .. -... . -fe-l±-ew--inc----Bl-Eafri-R-G--e--:------- -.
between the letter 0 and the numetal zere, 
the latter is either spelled out, or repre-
sented by 'I. 

The word "celumn" is frequently abcreviated 
as "col. n. 

Each object program generated by RPG uses 
the saFe genAral logic, and for each card 
processed the Frogram qoes threugh the same 
general cycle of operatiens. 

Q§!ail_Jor_~§§Qingl_ii~§ and !ota1_tim~ 
are two major components of this cycle, and 
eccur at different times within the cycle. 
Detail-time calculations are fellowed ty 
detail-time output; total-time calculations 
are fcllewed by total-time eutput. Basic
ally, thEre is no distincticn between the 
operations that can be performed at detail-
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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: 

1. 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, althoug~ 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 
-ft- -type or -c-on--t--r-e-l --qfo-\tp~ wi th-R-P-S-; 
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. 

~
he PCU (Punched-Card utility) pro

qram 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 Matchin~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 

- to-ta:i:---t-i-m-e-t-.---'I'--h-e------tl-s--e£--mu-st;---t;-ft€n -c-l€-a-r
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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3. 

For example (Figure 7): Output
Format SpEcificaticns fer all cards 
cf a comtined file centain card 
Funching instructiens for total
time output, card-printing instruc
tions for detail-time eutput, and a 
~eparate group (~eFarate File Name 
and/or Type entry) of entries for 
card punching at detail time. For 
referencE convenience, term succe~
SiVE cards in the file Ca, Cb, Cc, 
Cd, Ce, Cf, Cg, ••• 

Result: Ca is read, and its 
data is available fer Frecessing. 
It is card-printed at detail time. 
(Note total-time bypass on first 
eard--described in item 4, belew.) 
ct is not read. It is Funched at 
detail time. Cc is read, and its 
data is available for processing. 
It is punched at teta1 time. Cd is 
not read. It is card-printed at 
detail time. Ce is not read. It 
is FunchEd at detail time. Cf, Cg, 
and Ch repEat thE seguence ec, Cd, 
Ce; etc. 

Cverflow-Time output: Regardless cf 
whether a carriage-tape channel-12 
punch was sensEd during detail-time 
eutput or total-time outFut, all output 
oFerations cenditioned by S~ statu~ of 
the overflow indicator (s) (CF, CV) 
occur at overflew time, which fellcws 
total-time output. T}.ree Foints should 
be noted: 

a. Since overflow-time outFut fellows 
total-time output, all rElevant 
totals are normally printed refore 
FaqE overflow, eve~ when a 

carriage-tape ehannel-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 paqe overflow prior to 
total output, when a channel-12 
Funch was encountered during detail 
outFut for the last card of a con
trol group. It is, however, not 
possible to create an overflow 
operation retween successive 
detail-time or between successive 
total-time lines of the ~ame pro
gram cycle. Thus, overflow cannot 
occur, say, between output fer sev
eral total levels in the same pro
gram cycle, even if a channel-12 
punch is sensed between these print 
lines. 

b. Eecause 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 sFecified 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. !his can be 
avoided ry conditioning the over
flow specification line not to 
apFly when the cor.dition for the 
other specification line applies in 
the same cycle. (The section on 
QQ!Eut=f~£~E1_~£§fitifation~ illus
trates the case, as does the pre
ceding Introductory Program 
Example, Fiqures 5E and SF.) 
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c. Overflow-time out~ut is ~rimarily 
intendEd for the ~rintinq ef Fage 
headings cn forms overflow; tut 
card output operaticns are alse 
~cssible--such as card Funchinq, 
card-printing, and stacker selEc
tic~. If any card oFeraticns are 
~ErformEd at overflew-time outFut, 
it must be understoed that 

(1) output will apFly to whatevEr 
card ha~pens te havE been read 
last, and 

(2) tbe next card may then advance, 
witheut being read, as 
explained in 2, abeve. 

4. 'Iotal-'Iime Processing en "pur.-In": In 
order to prevent undesired totals Frior 
to detail processing of tbe first card, 
total-time calculatiens and total-time 
output are suppressed until the first 
card has been precessed. Thereafter, 
further bypassing of tctal-time calcu
laticns and total-tiITe cutFut deFend on 
ether factors: 

a. If LcnE or all of tte card types in 
the outFut specifications have con
trol fields (Centrel Level) speci
fied, total-time processing is 
availatle on all cards after the 
first--including the portien of the 
eyclE when the IF indicator is on, 
following tbe last data card of the 
Fertinent file. 

b. If enly seme card types haVE ccn
trel field (s) specified in the 

- - _____ inpn t SPE ci f j cat ic TIS • ___ 1.Qj:a l-:.:ti Ite __ _ 
processing is bYFassed until after 
the first card of a type with con
trel field(s) specified in the 
in~ut specificatiens has been 
processed. 

If the first tard of the deck is 
of a type that has centrel field(s) 
specified in the input specifica
tions, operatien is tantameunt to 
a, atove. 

If ne card cf a type with cen
trol field (s) specified eccurs in 
the data deck, total-time calcula
tions and total-time output arE 
typassed for the entire jot--includ
ing tbe porticn of the cycle when 
the IR indicator is en, following 
the last data card of the pertinent 
filE. 

Exception: See GO'rO, under S;~1.f.!!= 

lE!i~B_~B§~i!if~!i~~E' 

Whet}er total-tirre oIeratiens arE 
bYFassed or not is indefEndent of the 

§lE1~E of I-indicators--althouqh 1-
indicators are normally also utilized 
te condition operations durina total 
time, when total time is not bypassed. 
(See also lQQi~~!2~§~ __ 1J=1~L_1~_IB~) 

5. Cutput Before first Card is Read: As 
indicated by the first two input/output 
flow chart symbols at the top of Figure 
6, detail (or heading) output takes 
plaCE, at the start of the object-Fro
gram run, before the first data card 
has beEn read. Therefore, all detail
output specifications--other than 
ccnstant-data heading lines desired 
ahead of regular detail output-~should 
be conditioned ty an indicator that is 
net en initially but is on for the 
appropriate cards, or by the neqative 
status of an indicator that is on ini
tially but off thereafter. One simple 
method is to condition any initial 
headinq lines of constant data by 1P, 
and trE regular detail cutput by N1P or 
by card-type Resultinq Indicators. 
(See Figure 8, and also the section 
l.!l.9i.fE!~.I§L_JR·) 

If the detail output is not condi
tiened, spurious printinq and/or card 
output (dependinq on the nature Of 

detail output specified) occurs bEfore 
the first input card has been read. 

6. Blank-After (B in col. 39 of output
Fermat Specifications): Fiqure 6 
correctly indicates that Field Indica
ters are set on or off when the new 
input data is transferred to the pro
cess area, and that Calculation Result-

----1 n g--Indlcaio--rs-are--sef--On-or--(j-fr--ltUrtnq -
calculaticns. However, an indicator 
assianed to "Zero or Blank" in Input or 
Calculaticn Specifications (arithmetic 
operatiens or TESTZ) is on initially, 
and also turned on immediately when an 
output specification is executed for 
which "E" (Blank After) is specified in 
the output-Format Specifications: as 
scon as the data for an output line 
witb B in col. 39 is transferred to t,e 
output storaae 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 lines are 
processed. (This does n.Q! cause Field 
Indicators or calculation Resultinq 
Indicators assigned to Plus or Minus to 
turn off, if they were 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 seguence in 
w~ich they aFPpar in the Output-Format 
Specifications, with one exception: 
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If card punching and document
printing are reth ~pecified fer the 
~ame card, the program transfers 
all pertinent fields to the output 
storage for EQnchi~g first. There
fore, if Blank-After is tc CE ~peC
ified, it should be in the 
document-printing ~pecification-
ctherwise the data is lc~t befcre 
transfer for document-printing. 

The Introductory Pregram Example 
(F ig urE 5) ill ts tra tes Bla nk - After: As 
soon as NAME has reen transferrEd to 
output storage for the first detail 
card of a group, the NAME fie16 is 
clanked and, therefore, its data is no 
longer available (to rE printed a 
second time er to be punched or card
pr in ted). Indica tor 10 al se turn s on 
immediately, and remains on until NAME 
is again read from a Customer Name 
card. This also explains ~hy NAME was 
recorded in the output-Fermat SpEcifi
catiens after MOYB and ACCTNC. If it 
were entered ahead, indicator 10 weuld 
be on refore MOYP and ACCTNO are 
Frinted; they weuld then nct print, 
ceing conditicned by N10. 

7. Eranching within RPG: 'Ihe detted line 
connEcting the bOXES rEpresenting 
total-time calculaticn~ and detail-time 
calculations indicates that it is per
missitle to skip bEtWEEn ttese peints 
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 calculatiens any numcer 
of timES within thE same cycle. 

35 

22 
28 
3~ 

ITpAYROLL I 

rr 0 I . 

If GOTO is spEcified from detail
time te total-time calculations, per
tinent total-time calculations and out
put are performed following each such 
GOTO operation - even when total time 
wculd ctherwise be bypassed as 
explained in 4c, above (Total-Time Pro
cessing on uPun-In"). 'Ihis dees not, 
however, prevent total-time bypass on 
subsequent cards on which it would 
normally be bypassed. 

Indicators are assigned--Either by the pro
grammer er, in some instances, by the RPG 
program itself--to identify conditions. 
They are~r~presented in the specifications 
by two-character codes. (Both characters 
must always be recorded, even if the first 
one is the digit zero.) At the peint on 
the specifications sheet where an indicator 
is assigned to bEcome asscciated with a 
condition, it is termed a Resulting Indica
tor or a Field Indicator. Those indicators 
assigned by the program itself may also be 
thought of as resulting indicators, since 
they are associatEd with the occurrence of 
a specific conditicn or result. 

The status (on or off) of a Resultinq 
Indicater er Field Indicator assiqned to a 
specification (a line on a specifications 
sheet, or a single specification card) 
reflects the condition resultinq from 
Executicn cr processinq of that specifica
tion: if the resulting condition satisfies 
the criterion with which the indicator has 
been associated, the indicator turns (or 
remains) en; if the criterion is not satis
fied, the indicator turns (or remains) off. 
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If t~e same indicator is again assigned to 
a criterion in tte same FrcgLarr: CYClE, its 
~tat1jS can change again. If, on the ether 
hand, the specification (srecification~ 
sheet line) with which a I1 indica ter is 
associated is not eXEcuted eL FLocessed 
under certain conditions (say, certain card 
types), then the indicator does not change 
its status when these FaLticular conditions 
exist. 

certain indicaters arE also set cn CL 
eff, at rarticular points in the program 
cycle, by the RPG program itself. (Figure 
6, RPG Program Logic, shows the normal 
relaticnshir of indicatoLs to Fericds in 
the program cycle.) In aoditicn, any indi
cator may be set on or set off ty a pro
grammer's instruction (SETCN or SETOF) 
inoerendently ef ether cenditions. Its 
status thereafter, however, is egually sub
ject to revision by subseguent testing, 
subsequent SETCN OL SETOF instructien, or 
automatic setting by the FPG pregram. 

Indicators assigned te ZeLo-eL-Blank, in 
Input FiEld IndicatoLs or in Calculatien 
Resultinq Indicators (arithmetic and TESTZ 
operaticns), are on at the beginning of 
program execution and as seen as an output 
Blank-After specification fcr the field has 
been exc:cuted. (Turning en a Field or 
Pesulting Indicator--assigned to Zero-cr
Elank--by Elank-After, dces not cause indi
cators assigned to Plus cr Minus te turn 
off if they were cn.) 

Internally in the central processing 
unit, the "off" or "reset" conditien of an 
indicator is represented ty hexadecimal 
cQcleO_O ; __ "Qn"-# by_he:Xj:ldeciII,-aIFJt~__ --t~~--~ 
Appendix r for discussion cf hexadecimal 
code. ) 

Different indicators rray te assigned to 
any two, cr to all three, ef the possitle 
resulting or field conditicns fcr ene spec
ificaticr. line; or, the same indicater 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 er NOT ON status of indicatcrs 
can te used to ccnditicn the execution of 
instructions in specificaticns statements; 
i.e., perfermance of an operation can be 
stipulated to be contingent upcn the status 
of particular indica tors. An indica tor 
used in this manner is referred to as a 
"Conditicning Indicator." The two-charac
ter indicatcr code is reccrded in the twc 
right-hand cclumns ef a three-column (con
ditiordnq) Indicators field to ccnditien 
execution of the instructicn on that line 
upcn eN status o~ the indicator. If the 
indicator code is prefixed by the letter N 

(in the leftmost position of the three
column Indicators field), the instruction 
is executed only if t~e indicator is OFF. 
It is possible to conditicn the execution 
of an instruction ty a combination of the 
status of sev~ral indicators (termed an AND 
rela tionship), oro by the acceptable status 
of one of several indicators (termed an OR 
rela tionshi F) • 

The same indicatcr may be assigned as 
both ccnditioning and resulting indicator 
in the same calculation specification line; 
its status then does not change until after 
execution of the instructions in that line, 
and provided the specifications in the line 
are executed. 

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 sectien 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. 

Noi~: A particular indicator can have dif
ferent assignments; i.e., it can be a card
type Resulting Indicater, Field Indicator, 
calculatien Resulting Indicator, etc.--but 
it is always the same inoicator. These 
different available assignments merely 
determine the conditions under which, and 
the peints in the pLeqLam cycle at Which, 
the indicator settinq occurs. Fiqure 11 
UI1QJ_c:aJ9I:" J!i_<=_;Lll:I:'_(;h_IL~uJILm_a_rJ?:_§s _ th_~ __ 
priority of indicator settinqs, 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 ef input fields, of results ef 
calculations and comparisons; conditioninq 
of calculations and output based on status 
of these indicators; determination of 
search in a table lcek-up cperation. 

Any of these ninety-nine numbers may be 
assigned by the programmer to be associated 
with the cccurrence ef a specific condi
tion. When the criterion has been satis
fied, the indicator turns en. It remains 
en until a criterion for that indicator has 
been tested again, and not satisfied. 

These indicators are off at the begin
ninq ef object-proqLam execution (unless 
assigned to Zero-or-Elank). 
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Four examFles (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 neqative.) It thEn 
remains on (or offj until tested nExt. 
~PE samE test is perfcrIDEd at that 
Feint on every card, indicatcr 10 tEinq 
turned (or left) on or off at that 
Faint in the cycle; dEFEndinq cn wheth-

2. 

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

As (1), abovE, tut thE calculation spec
ifications line on which indicater 10 
is set, itself is conditionEd to te 
executed only durino detail FrecEssinq 
ef a card type with indicator 01. 

Effect: Indicator 10 turns on after 
thE instruction on that linE (t}e third 
line) has been executed the first time, 
if thE result was negative. (It 
rEmains off if the result yas not nega~ 
tive.) However, the instruction on 
that line is only eXEcuted if the card 
teing processed is indicatcr 01 type. 
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Therefore, once on (or off), indica
tor 10 remains on (or cff) until t ha t 
specificaticn line instruction is 
encountered again ~hile detail
processing a type 01 card. 

The eguivalent situation apFlies if 
a Field Indicator is assigned ,to Plus 
or Minus on the Input Specificaticns, 
and that field dces not apFly to all 
card types. The indicator then remains 
cn (cr off), until the field is tested 
again wren the aFproFriate card tYFe 
recu rs. 

3. As (1), above, but indicatcr 10 is 
assigned tc two lines (say, lines 5 and 
7) in the Calculation Specifications as 
Resulting Indicator. Execution of 
neither line itself is ccnditioned. 

Effect: Indicator 10 turns on after 
the instruction cn line five has tEen 
executed the first time, if the result 
was negative. (It remains off if the 
result ~as not negativE.) It is then 
cn (cr off) through the execution of 
the instruction on the seventh line. 
Its status thereafter, until the line
five instruction has teen executed cn 
the next card, is caSEd en the result 
from line seven. 

4. Indic~tor'O is assignEd as Field Indi
cator tc a negative ccnditicn fcr field 
1 and field 3 of every input card, and 
for a negative result on the ninth line 
of the calculaticn sFEcificaticns 
(whose execution is nct itself 
conditioned) • 

Effect: Indicator 10 turns cn FrIor 
to tbe detail calculaticns for a card, 
provided field 3 is negative-~i.e., the 
fields are tested in the orde~ in which 
they are written on thE Input Specifi
caticns sheet. Therefcre, the status 
of field 1 is ignored for indicator 10. 

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

Note: If any indicator 0'-99 is set en or 
off by the sFecial operaticn code SETCN or 
SETOF, it remains in that status until 
again SETON or SETOF, or until after e~ecu
tion of a specification line where the 
indicator is a Resulting or Field Indica
tor, whichever occurs first. In the latter 
case, t~e resulting conditicn determines 
the status of the Indicator. 

Principal purposes: To cause a proaram 
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 H1 
or H2 has been turned on (as a Resulting or 
Pield Indicator, or by the instruction 
SETON), and has not teen turned off aaain 
during the same program cycle (by SETOF, 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 occurs 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
abortive")--see the £Rg_.QE~!:E:tin.sLRro~~.:: 
dures manual--halts EOF, EPa, EFF. If the 
system is thus restarted, the H1 and F.2 
indicators are set off by the proqram imme
diately upon restart. 

These indicators are off at the begin
nina of cbject-program eXEcution. 

Note: 
1:--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 ty a latEr tEst which was not 
satisfied, - ifanearIier test t'urnEd 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 sUFpressEd whenever the 
first line yieldEd a negative result. 
Otherwise, although the first~line 
result may have been negative, a non
negative third-linE result ~ill turn H1 
off again before the system halt has 
occurred. (Figure 10 illustrates how 
to handle this problem.) 

This ~arninq also applies if the 
same indicator is assigned to seVEral 
fields, as Field Indicator on input 
specifications, since the fields are 
Examined in the seguence in ~hich t~ey 
are written. 

Of course, this fact can bE used to 
advanta~e delibErately to turn off p1 
or H2 if a subseguent field or calcula
tion meets a desirE0 criterion. 
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2. Indicator H1 or H2 assigned to Zero-or
Elank is off at the teginning cf Fro
gram executicn (see IBQi££tol_fli~lar= 
~.h.Y) ; but it will be turned on ty a 
Blank-After outfut sFecificaticn, like 
any cther indicator. A system hal t 
then cccurs at the end of processing 
for that card. 

primary furpose: To condition fixed-data 
(constan ts) out put to ccc u r frecedin g the 
processino of the first card. It is ncrm
ally used for refort headings. 

This indicator is set ty the rrcgrarr 
itself. It is en prior to the processing 
of the first card, and turns off after 
aetail-outF~t time preceding the processing 
of the first card (see Fi~ure 6). Figure 
8, line 01 illustrates a ccmmon use of 1P. 

The 1P indicator may alsc tE assi~nEd as 
a Resulting Indicator or Field Indicator, 
and SETON or SETOF, like indicators C1-99. 
Besides teing on prior te frocessing of the 
first card, it will then cFerate likE indi
cators 01-99--except that 1P always turns 
cff after detail-time cutfut oFeration~, 
and does not turn en again unless SETON or 
used as Resulting or Field Indicator. 

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

MR turns on when a primary-file card 
matches a seccndary- or tertiary-file 
card, on the ccntents cf a designated 
field or fields. If several fields are 

designated for matchirg, all of them 
must match. (SEe also section below 
titled fl~t~hlrrg_2f_~~lQ-Kiles.l 

When the indicator turns on as a result 
of the matching of a primary- and a 
secondary- or tertiary-file card, or turns 
off as the result of a non-match, this 
occurs after overflow-output time (see 
Figure 6). The MR indicater is then en or 
off for complete cycles, beoinnino before 
detail-calculation time and through the 
next total and overflow-outrut time. If 
all primary-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 jot. 

If card types for which no matchinq 
fields are designated intervene, they are 
treated--for purposes of feeding and 
processing--as telonging tc the same 
matching-field(s) qrcuf as the precedinq 
card in the same file; but the MR indicator 
is off for their processinq cycle. How
ever, the centents cf the field(s) desig
nated for matching are stored from the last 
preceding card for which matching was spe
cifieo. Thus, when the nExt card for which 
matching fields are designated is pro
cessed, its matching-fields contents are 
first ccmpared with these of the last pre
cedinq card for which matching fields were 
specified. The MR indicator thereforE is 
on for the frecessing cf all cards whose 
designated fields match, even if cards that 
are nct to be matched cccurred in the mid
dle of a matchinq grouF. 

The MR indicator may also be used as 
Resulting or Field Indicatcr, or SETON or 
SETOF, like indicators 01-99. It is, how
ever, always turned cn bEfore detail-time 
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processing of a card that sati~fies tre 
criteria, above, for matching rEccrd:::; it 
always turns off before detail processinq 
of a card that does not meet these 
criteria--as though its status had never 
teen sut:ECtEd tc any ctheI criteria. When 
only a single input (or ccrrtinEd) filE is 
teing precEssed, MR is always turnEd off ty 
the program teforE detail time. 

The MF indicator is cempletEly indEpen
dent of any ccntIcl levels ~1-L9--see 

below) that may be specified for control
group totals or group indicatien. It is 
commen, tut ty nc mEans necessary, that the 
matching fields' are the same as thE total
level ccntrol fields. 

Primary purpose: To contrcl the printinq 
of identifying data cn oVErflcw page~. 

Indicator OF refers to the standard 
paper-tape-ccntroIIEd carriage, cr thE 
lower-feed carriage if the Dual-FeEd Car
riagE special fEature is installEd cn the 
IBM 22C3 FrintEr. CV apFlies to thE upper
feed carriage of the Dual-FeEd Carriage 
feature. 

~he appropriate indicatcr (CF or OV) 
turns on if a linE was printEd aftEr a 
punch in carriage-tape channel 12 for the 
relevant carriage was encountered during 
output. It-turns en aftEI all detail-tiITe 
cutput fcr a program cycle has been ccm
pletEd, if the channel-12 Funch was Encoun
tered during detail output; it turns cn 
after all total-time outFut for a program 
·c-y-e-l-e-·-h-a:-s-eE-€-fi---c-c-i!l-f±-€-t:eG-.,.--H---t-h-E---~~-l2-
punch was encountered during detail or 
total output. Regardless cf whether the OF 
(or OV) indica tor was turnEd on as a rEsult 
of detail or total output, it rEmains on 
until conclusicn of the next detail cutput 
time (see Figure 6). It then turns off, 
unless a channel-12 punch ~as again Enccun
tered during that detail-output time. 
Therefore, if calculations are tc bE condi
tionEd ty thE status of tre CF er OV 
indicator--and a channel-12 punch could be 
EncounterEd during either detail or total 
output--thEse calculations should te pEr
formEd at detail-calculaticn timE. (See 
also Q~~~!l~~_l~Qicators_=_QrL~lL and 
~~~L~~l~L under ~~!~!=!~~~at 
~ecili~i!!l~.B.§l· 

If CF (or OV) is uSEd as a ccnditioninq 
indicator in a file-identificaticn outFut
specification line, it therEty designates 
that that output is to be performed at 
Overflow Time of the 'program cycle. ~his 
apFliE~ rEqardless cf whEthEr thE spEcifi
cation linE containing OF cr ov is indEpen
dent, is in an OF relatienship with the 
line atovE cr tElow, or is ir an AND rela-

tionship with a contiqucu~ line; however, 
it dOES not apply tc Ncr or NOV. 

If the C~ or CV indicator is spEcified 
as a ccnditicninq indicator in any file
identification output-specification line, 
no forms skipping ever takES place for that 
file (standard or uFper carriage, respec
tively) without an cutput-Format forms-skip 
specification; otherwise, forms advance to 
channel 1 is autcmatic for the respective 
file (standard or upper carriaae) after 
total-output time if the CF or OV indicator 
is then on. (Note that this refers only to 
OF or OV - not NOF or NOV.) 

NO!~: If a channel-12 carriaqe-tape punch 
is Pi!§§~Q while forms §~iE2ina from a hiqh
er point on the paqe tc carriage tape chan
nel 1 (e. g., skippinq to a new pagE after 
total output atove the overflow point of 
the paqe), the OF or OV indicator is not 
turned on as a result of having skipPEd 
past the channel-12 punch. ~he OF 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 OV indicatcrs may al~o te 
used as Resulting or Field-Indicators, or 
SETON or SE~OF, like indicators 01-99. The 
indicator settinq resulting from such tech
nigue will, hcwever, be superseded at the 
end of detail-time output and at the end of 
total-time output of each proqram cycle by 
the status that the indicator would as~ume 
if it were used only in its normal 

_. -~,.,...-l...2--si~_._mannE.L .. _ 

Principal Furposes: To rEcoqnize control 
breaks, produce totals at the desired 
levels, and permit aroup-indication or 
group printinq. 

However, these indicaters can function 
in several ways, and are not limited to 
contrel-group identificaticn: 

1. If entered in the "Ccntrol Level" 
cclumn~ (cols. 59-60) next to a field 
name in the input specifications, such 
a field is thereby de~iqnated a control 
fiEld of that level. 

Thi~ has the following effEcts: 
Whenever the contents of the desiqnated 
control field of a pertinent card do 
not match the contents of the 
eguivalent (same ccntrol level) field 
ef the last prEcedinq card with such 
centrol level designated, the specifiec 
I-indicator turns en--as well a~ all 
~-inaicatcrs of lower levels. 
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The L-indicators turn on prior to 
the tctal-calculations time that 
precedes detail processing of the r;ew 
card (see Fiqure 6); they turn off 
after detail-output tiITe of the ne~ 

card. 

If card types without the relevant 
centrcl level designatEd intervene, 
they are treated as telonging to tr.e 
same contrcl group as the precEdin~ 
card, and tr.e L-indicatcr does nct turn 
on. If the next card with such control 
level designatEd tren contains the same 
centrol information as the last preced
ing card with that centrol level speci
fied, the new card does not set the 
I-indicator on. (See Figure 13B.) 

Note: .2§,g_!2,giin;t~ielL~i_Terms (in Gen
eral Infcrmatien secticn) and ~~ntrol 
1,gvel (Input Specificatiens, cols. 59-
60) for thE relation cf tlanks, zeros, 
zone punchEs alone, and ± sign punches, 
to ccntrol fields. 

2. Indicators 11-19 alsc turn on when the 
LR indicator (descritEd telow) turns 
cn, following thE last data card. 

3. The I1-L9 indicators may also te used 
as Resulting and Field indicators, or 
they IDay be SETON or SETOF. If an 1-
indicator is turned cn or off in this 
manner, lower-level I-indicators dc not 
automatically turn on or off also 
(e. g., L2 could be on and I 1 off). 

If I-indicators are used in this 
fashion in the same Frcgram in which 
L-indicators are also assigned for Con
trol Levels in input specificaticns, 
the Resulting or Field Indicator set
ting will supersede any pricr control
treak I-indicator stat~s. The exact 
time relaticnship in the program cycle 
is apparent in Figure E. 

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

4. ilhen any L-indicator is specified in 
the "Ccntrol Level" field (cels. 7-8) 
of a calculation specification, it 
therEty designates that the particular 
instruction is to be eXEcuted during 
total-time calculaticns--and simul
tanecusly conditions it to be executed 
only if that particular L-indicator is 
on at that time; i.e., it ncrmally 
serVES there to confinE calculaticns to 
total time aftEr the end of a ccntrol 
group of that or higher level. (It 
should then also be censidered in an 
AND relationship to indicators in cols. 
9-' 7.) When Ccn trel level (cols. 7-8) 
of calculaticn specificaticns is tlank, 

tte particular instruction is to be 
executed at detail time. 

5. Any I-indicator may te used as a ccndi
ticnina indicator, likE other 
indicators: 

a. If any of tre indicators L1-L9 
(employed in the normal manner) 
appears in Indicators (cols. 9-17) 
cf calculaticn spEcificaticns--and 
Control level (cols. 7-8) is 
blank--the specifications are 
Executed at detail time durinq the 
precessing of the first card of a 
control group of that or higher 
level. 

b. If any of the indicators L1-19 
(employed in the normal manner) 
appears in Output Indicators, the 
output is performed only if a con
trol break of that or hiqher 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 control group. 

(ii) If the indicator is asscciated 
with detail-time output (Dor 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 qroup-
i.e., qroup indication is 
performEd. 

(iii) . 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), tut 
only if the overflow occurred 
at the end of the control 
qroup. 

Special considerations for Indicators 11-19 
on "Pun-In" 

At the start of the jot run, the core 
storaqe arEas for all control fields con
tain zeros (hexadecimal FC--see EECDIC 
table, Figure r1, Appendix D). The 
contrcl-field contents of the first card 
with control level (s) specified in the 
input specifications are, therefore, com
pared ~ith zeros. Furthermore, as pre
viously stated, no control-break test is 
made when processinq a card type for which 
Control levels are nct specified in the 
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input specifications. Therefore, [
indicators (when used in the normal manner, 
to signal centrel :Creaks) eferatE as fel
lows, at the beginning of ebject-program 
executier:: 

a. None of the indicators I1-L9 is on 
while precessing a card type fer which 
Ccntrel Levels are net designated in 
the Input Specificaticns. 

b. The first card for which centrel levels 
are designated in the Infut Specifica
tions is tested: the card centents of 
the designatEd ccntrcl field (s) arE 
compared with zeros. If the card field 
ccntents are unegual te zere, the I
indicator of the level specified fcr 
that field--and for all lower I-levels 
--turns en. It remains en (unless set 
off ty ene of the metheds describEd 
under 3, above) until ccmpletien of 
detail-time output fer that card, when 
the 11-L9 indicators are set off by the 
pregram. (The L-indieaters are thus 
available on the first eard--if centrol 
field centents were unegual to zerc--to 
control detail-time grcup-indicaticn 
opera ticns.) 

No~t~: As fointed cut under Definiticn of 
Te£~§L designation of a field-as-numerIc
(cel. 52 of infut specificatiers) carses 
conversicn of r1anks to zeros, and strip
ping of zcnes except in the lew-crder [osi
tion. Furthermore, a lel¥-crder-fesiticn 
zone is also omitted from numeric data when 
it is stored in a separate location for 
control-level data. Therefcre, nurrerie 

_ .~_()J}_:tJgl._tJ,§ Id§<;:_()nj;~:i,.Il.i.ll<l..._2Jll.Y_J~lgJJk~_.9._Ilg 
lor zeros, and/or zone punches, in tte 
first card l¥ith centrol fields, will result 
in an lIegual" comparison with zeros, and 
will not set L-indicators on. 

On thE otter hand, :blanks, zenes, ard 
zeros are distinguished fer alphameric 
fields. Therefore, while zeros in alftamer
ic centrol fields (of the first card w~th 
control fields specifiEd) also will net set 
the relevant L-indicator(s) on, :Clanks and 
zones in an alphameric field will, tecause 
they arE unegual te the zercs centainEd 
initially in the control-field cere storage 
ar eas. 

SEe R];.fE.Iam1!!i.!l~i.E~ AFfendix E, fer a 
technique that assures greup indicatien for 
the first card Even if tre centrol fields 
contain enly zeros. 

The setting and status ef L-indieaters 
are indeFendent ef l¥hether er nct total
time processing is bypassed (see sectien 
titled R!sg];am_12gic). Indicatcrs 11-19 
are eff at the beginninc of ebject-prearam 
executien. 

Primary purpose: To facilitate calcula
tions at Total Time eVEn trough no control 
treak has eccurred. 

This indicator is on at the start ef 
program execution and is never turned off 
by the RPG program itself. It is consi
dered a total-level indicator (like L1-I9), 
because its entry in the Contrel Level 
field (cels. 7-8) ef a calculation speci
fication designates that calculation speci
fication to be executed during total-time 
calculaticns (and provided La is en). This 
facilitates designating the execution of a 
calculation specification for total time, 
even though no centrol break--to set any of 
the 11-19 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 indicater still reflects the 
matching-fields status of the preceding 
card. 

Numercus other examples appear threugh
out the manual, particularly among R~~£1!!= 
ming Ti.E.§ (Appendi x E). Nota bl y, La mak es 
it pessible--without a centrol break --to 
perferm ealculatiens after [rocessina a 
card when data, MR, and Field Indicator 
settings frem that card are still availatle 
while the card-type Resulting Indicator for 
the next card is already on. 

The La indicator may alse be used as 
calculaticn Resulting Indicator, or SETOF 
_QJ: _ .s.E_~LQJL;. __ tl1t_ .. i± __ .I!l:u_~± __ nQ.t_l..e_. a..ssi..gn.ell __ as __ _ 
card-type Resulting Indicater or as FiEld 
Indicator. Two points must be borne in 
mind: 

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

2. If La is thus turned eff, it is turned 
en again by the RPG Proqram after a new 
card has been read (see Fiqure 6--same 
peint in the cycle wherE o~her L
indica tors are turned off). 

Primary purpose: Tc provide for processing 
final totals at end of jo:C, and to termin
ate jet. 

This indicator turns on, before total
time calculations; fellowinq the processinq 
of the last data card of an input (or com
tined) file. When a multi-file program is 
being executed, entries in the File 
Description Specifications designate which 
file (s) lr.ust 1:1:: completEd refore a last 
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Record condition exists (i.e., befcre IR 
turns on). (Actually, it is the first End
of-File--/*--card in the pertinent file(s) 
that causes LR to turn on.) 

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

The LE indicator may also be used as 
Resulting and Field Indicater, or SE~CN or 
SETOF. Indicators L 1-L9 de not, then, also 
turn on or off automatically. 

The LE indicator is ccn~idered a tctal-
level indicator (like L1-L9), because its 
entry in the Centrol Level field of a cal
culation specificaticn designates that cal
culaticn specificaticn tc be executed cnly 
during tctal-time calculatiens (and pro
vided LR is on). 

If LR is en at the co~clusien of total
time outFut, the program terminates after 
total-time output. It cannot te restarted. 
When LR is used in the ncr mal rnanner--to 
recognize the end ef the aPFroFriate data 
file (s)--it can be utilized cnly to condi
tion total-time operations; ne further 
cverflew-time er detail-time operations 
will occur. If the LR indicator is on at 
the conclusion of detail time (i.e., it was 
turned on by otter than the last-recerd 
condition), it is turned off right after 
that point by the RPG Program. 

In the rare situaticn--described in the 
section E~~gra~_Loqi~, 1~!21=1!~§-R~s~§s
§!ng_2~~B~n-i~~--where cnly some card 
types have centrcl field (s) specified in 
the input specifications 6 and no cards of 
these tYFes ever cccur thrcughcut the job, 
total-time processing will be bypassed 
throuahout the job. Therefore, eveD though 
the LR indicator will turn en before tctal
time processing, it cannot be utilized 
since no total-time processing will take 
Flace. ~he program will terminate as soon 
as LR has turned en. 

INDICATOE EIERARCHY 

The program classifies indicators in fcur 
priority groups. This is cf ccncern to the 
user cnly when he crooses to employ an 
indicator in a non-standard fashion. 

Any indicator may be desjgnated as a 
resulting er field indicater, and used as a 
conditioning indicator, in any specifica
tions fields provided for such entries 
(except that Ccntrcl-Level fields are 
limited to L-indicators, and seme restric
tions aFr1y to LO) = Hcwever i fer unconven
tional aPFlication of an indicatcr, Figure 
11 may have to be consulted--in additicn 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. 

I Examples: 

1
1

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

l'11.§ct: 

(See 

a. MR turns on before total-time cal
culations, if the card read was of 
the type tc which MB 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 cara. 

b. Note that, if the MP 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: MR has been 
turned off by the RPG Program 
itself before it can serve to 
implement Field-Record Relation. 

If ~R is also set cn durinq 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~ESon~ The MR indicator belongs to a 
higher qroup (hierarchy group 1) than 
card-type Resulting Indicators (group 
')\ 
£./ • 

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

!lfec!~ As (1), abovE; but MP is 
turnEd cff or on (or remains on) before 
detail-time calculations, dependinq on 
the result of matchinq the contents of 
centrcl fields between files. Since MR 
may be turned on also by cara type in 
this example, it could te on durinq 
total-time calculations and output even 
if the precedinq records did not match 
between the files. On the other hand, 
it could be on--as a result of matchina 
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 Resultinq 
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I STA'I'US A'I' I I I 
I BE GINN ING I I HIERARCHY I 
I OF OBJECT-I I ND Ie ATOR I lEV EI I 
I PROGRAM I I (1=ldghest) I 
I EXECUTION I I I 
I-------t-------------t-----------t 

::: :: } I 
OFF OV . 

ON 

OFF 

ON 

OFF 

OFF 

OFF 

eN 

OFF 

1P 

H1,H2 

10 

t 1-L9 

LR 

CARt-Type 
RESULTING 
Indicators 

ZERO-or-EIANK 
Field and Calcu
lation Resulting J 
Indicators I 

I 
J 
I 
I 

ALL OTHERS I 
I 
I 

2 

3 

4 

, 
I 

SET ON CR CFP BY RPG PRCGRAM ITSELF: , 
I 

CRITERIA, and TIME IN THE PRCGRAM CYCLE I , 
Set after overflow-eutput time: If multi
file program, and Matching Fields match -
set ON; all other situaticns - set OFF. 

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

[

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

[

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

~
et ON each time a data 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-indicatcr or IF turns 

N in normal use. 

I 

~
set ON before total time following last 
data card of appropriate file(s). If set I 
ON by proqrammer durin~ detail-time calc.u
lations, will be set CF~ by the FPG Program 
itself after next card has been read. 

tset OFF. e. a.ch.time a data card has te.e.n 
read. Never set ON by the FPG Proqram 
it.§~.)'t·._.__.. . _ . 

Set ON or OFF based en contents of Input 
Specifications field (if Field Indicator), 
or Calculaticn Specifications Result Field 
(if Resulting Indicator) when tested. Also 
set ON by BLANK-AFTER specification on out
put. Never set OFP, or CN again, ty EPG 
Program itself. 

Set ON or OPF based on contents of field 
when tested. Never set ON or OFF by FPG 
Program itself. L-__________ i--________________ ~ _________ ~ 

Figure 11. Hierarchy and Summary of Indicators 

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

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

(say, 'ICTPURCH), and as Zero-or-Flank 
resultinq indicator in a ~etail-tirne 
calculation (say, line 01) of 'IOTPURCH 
cards. (See Figure 12E.) 

E!iect§~ Inoicator 10 is always set on 
or off--depending on the card type (on 
for CUSTMAST, off for others)--before 
total-time calculaticns, regardless of 
prior settings ty its other uses. 
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Figure 12A. Hierarchy of Indicators - Illustration of Examples and 2 

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

]easen: Card-type Resulting Indicators 
take precedence ever Zero-or-Blank 
Indicators--hierarchy greup 2 versus 
grouF 3. Therefore, Indi~atcr 10 is 
turned off before total time if the 
card just read is not C(STMAST type. 
It is turned cn ~y blatk or zere in 
GROSS field of TOTPURCH card before 
detail time, when inFut fields are 
transferred to the precess area-
because this cccurs later than the 

rEsetting of cara-type resulting 
indica tors. 

Thus, it is possible for more than 
one card-type indicatcr to be on at the 
same time, for Fart of the cycle--e.g., 
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. 

Not~: Initially, indicator 10 is off, 
because card-type Resultinq Indicators take 
precedence over Zero-or-Blank in Field 
Indicators and 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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• Figure 12E. Hierarchy of Indicators - Illustration of Exam~le 3 

A primary file can bE matcfed against cne 
cr twe other files, defined as secendary 
and tertiary file, respEctively. A secon
dary filE cannot be matched against a ter
tiary file. 

In erder for a file te te matched 
against another, its name rrust be enterEd 
in the Inrut Specificatiens; i.e., it must 
be either an input file er a ccmbined file 
(s e e 11 e f i~.tt i C.!L efT e ~ m s 1. '1' h e c rd e r in 
which inFut cr ccmbined files arE entered 
in the In~ut Specificatiens determines 
their relative pricrity: the first file 
defined thereby becomes the ~rimary 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 centEnts of cne, twe, cr three card 
fields, defined as Matching Fields (~1, M2, 
and M3)--sEe 1~2~1-~~~cili~~tiS~~e ~hE 
numbEr of Matching Fields (cne, twe, or 
thrEe) used must bE the sarre fer all files, 

and fer all card types for which matching 
iss-r::-ee-ifi-ed.---€a-r d- ·eel ttmnso-f-ltirreTent 
Matching Fields in the same card can over
lap; but the total length of all Matching 
Fields fer one file (each M 1, M2 and M3 
counted once) must not exceed 144 charac
ters. (NotE, however, that - even for 
overlap~ed fields - the ~regram stores the 
data frem the different levels of Matching 
Fields contiguously, witheut 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). Matchinq 
Fields may be defined as alphameric or nu
meric (all zones stri~ped), and this desiq
nation need not te uniform fer the severai 
specificaticns entries of one Matching 
Fields level (i.e., it may differ between 
files and card types, provided the field 
name differs). However, if any Matchinq 
Field is defined as numeric for one card 
type, all Matching Fields of that level 
(M 1, M 2, arM 3) in all car d t Y pes are 
treatEd as numeric for thE Matching Fields 
operation--i.e., all zones are ignored in 
the match, and blanks are cer.vertEd te 
zeros. 

42 System/36C Model 20 CFS Re~ort Program Generater 



Note~ Contents of fields to be rratchEd are 
storEd sEFaratEly for the Matching Fields 
operation. This is indeFendent of storage 
of the data for ctler Furrcses (calcula
tions, output, etc.). 

When rrore than one inFut (or combinEd) 
file is sFecifiEd, matching cf the primary 
file to the other input (or combined) 
file (s) is manda tory; 1. e., at least one 
Matching FiEld is thEn required fcr Each 
such filE. At least one card type in Each 
input (or combined) file must have Matching 
:Field (sj spEcifiEd. 

Whenever Matching Fields are specified, 
~Q~nce_~~~ckiB~ on the Matching FiEld(s), 
of all card types being matched, is auto
matic. The files being matched arE treatEd 
as a sin~le se~uential file. ThE sequEnce 
may be specified as ascending (A) or 
descending (D), but must be the same fcr 
all files being matched. ThE sequEncE is 
checked according to EECDIC (see AFpendix 
r, Figure D1); but any otter sequEncE can 
be substituted by a translation tacle (see 
Appendix D). It is not possible, if there 
is more than one input (or combined) file, 
for the files to bE in randcrn sequence, 
even if the cards in all files are in the 
same order and would match en the Matching 
Field(s). An error in the card sequence 
stops the program. The Frogram can be 
restarted--see 1~~_~Y§1§~_]EQ_]odel_l~ 
ReEQfi-Rf~gfEill_2§Q~f~1Qf_iSf_£~n~n~g=~Erd 
EquiE!!!eniL_.Qperati.!!.SI_Rrof§.Qure,§. (Form C26-
3800). Cnly an error in the directicn of 
the seqUEnce is detected: a stcF cn dupli
cates is nct Fart of the Matching Fields 
operation (it can, however, be accomFlished 
by calcu la ti on specifica ti ons) • 

The SEquence in which cards from mul
tiple files are processed resembles a stan
dard IBM Collator match or merge oFeration, 
except that there can be three files (if 
the I/O devices requirEd tterefcr are Fart 
of the system) : 

WhEnever cards in tte prirrary file 
match cards in the seccndary and/or 
tertiary file, all matched Frimary-file 
cards are processed, fcllowed by all 
matchEd secondaries (if any), fcllowed 
by all matchEd tertiaries (if any). 

WhEnever cards do n~t match 1 trcse 
with Matching Field(s) ccntents Earli
est in the sequence are prOCEssed 
first. When the Matching Field (s) 
valUE (s) in thE sEccndary- and 
tertiary-file caros arE equal, the 
secondary-file cards are process EO 
first. 

A card type for which no Matching Field 
is specifiEd is pLccessed immediately after 

the card it fellows in the file, like a 
trailer card. 'Such cards at the front of a 
file are proceSSEd tEfore cards in any 
other file. (If thEY appear at the front 
of more than one file, the normal priority 
applies: primaries, SEG.on dar ies, 
tertia ries. ) 

Whenever a primary-file card matchES a 
seeondary- cr 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 alEo 
remains en for the processing of all secon
daries and tertiariES that match the pri
mary. If the ME indicator is turnEd off 
during thE precessina ef ene of these 
matched cards, by a Frogrammer's specifica
tion, it turns on again, before detail-time 
calculations of the next card that belongs 
to the matched grouF. The MR indicater 
turns off (before detail time) for the pro
cessing of a card whose Matching Field(s) 
contents de not match those in the relevant 
other file. 

The MR indicatoL alse turns off during 
the processing of a card type for which no 
Matching Field is sFecified. However, such 
cards 

1. are ignored in the sEguEncE check, 

2. de net destroy the value (s) stered fer 
sequence checking frem the last preced
ing card with Matching Field(s) SFECi
fied, and 

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

Cards centinue to be ~rocessea from the 
same file until the next card is rEad for 
which Matching Fields are specified. The 
normal matching and sequence-checkina 
operations then resume. The Matching 
FiElds valUES in thE new card are com Fared 
~ith matching and sequence values stored 
before the not-to-be-matched card(s} 
intervened. 

The status of the MF indicator may te 
utilized te control calculations and output 
operations, including stackEr selection 
(e.q.~ to direct unmatched cards to sepa
rate stackers). 

Normally, stackEL SElection baSEd on the 
statUE of the MR indicater should bE at 
detail-time output--otherwisE the next card 
is SElEctEd, since tte MR indicater 
Leflects the matched or unmatched status of 
a card beginning at its detail time and 
through the ensuinq total time, when the 
next card is in cutput pesition. 
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In order to stacker-select cards, or 
control cther eutput o~eratien8 (i.e., 
~u~ching ana card-printing), on the basis 
of the MF indicator (in a multi-file opera
tion), the file must be dEfined as a cembi
neo file (C in Pile Descri~tion Specifi
cations) • 

The matching of filES also rrake8 it 
possible tc ~unch and/or decument-print 
data from primary-file cards into matched 
seconoary- and/or tertiary-file cards, or 
frcm matched seccndary-filE card8 intc ter
tiary cards of the same matching group*. 
Similarly, ccntents (COOES, data) frcm a 
card in righer-prierity file can be used to 
conoition operaticns for a matching card in 
a lower-ranking file (primary to sEccnaary 
and/or tertiary, sEccndary tc tertiary). 
The converse is net possible, because 
matching cards of a higher-~riority file 
arE completely processEd tEfore a rratcring 
card frcIT a lower-priority file tegins 
processing. 

~BQ1~: ThE reference tc data from matched 
secondaries to tertiaries in the last para
graph means that both types matched a 
primary-filE card--8Eccndaries ana ter
tiaries cannot be directly matched to each 
other. 

Although Matching Fields are freguently 
used concurrently as control fields (indi
cators [,1-19), the ~R and Ix indicators are 
indepEndent--i.e., file matching and group 
control have no inherent connection. In 
considering the status of I-indicators (if 
control levels are 8pecified), the files to 
be matched should be thouqht of as though 
they resulted in one continuous merged 
file--Even if they are not being merqed. 
(However, Matching Fields and Control leVel 
are related to the extent that control
field ccmparisons arE only performed when 
cards frcm pertinent files are processed; 
this, in turn, is based on the Matching 
Fields operation.) 
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Primary 
File 

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

/* 

Secondary 
File 

,. .. !. lerflary 
File 

/* 

P40 
I~---------") I J 
I P 40 

.....J-----_) J I ......... ~, 

( P 25 

( P NMa (b'b) 

( P 09 

( P b2 

P 01 

Fiaure 13A. 

f--" 

--
~ 

--" 

~ 
...J 

S~ ~ 
( ("'IMD \DDI 

S NMa (99) T 01 

CONDITIONS 

GIVEN: 

LEGEND: 

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, Ll for low-order field. 
Ll 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 becompleted before LR 
turns on. 

P = Primary-File card; S = Secondary-File card; T = Tertiary
Fi Ie 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 
lettei = Specific card of such type. ".,~R = MR indicator ON 
for processing of this card (Detail Time through ensuing Total 
Time); NMR = MR indicator OFF for processing of this card. 
L2, Ll = L2 and/or Ll (as shown) indicator on for this card 
(beginning with Total Time and through its Detaii Time). 

Matching cf Files - Input Files before Matching 
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/* 

T50 

S NMb (60) 

S50 

P50 

P NMb (99) 

P 50 

P46 

P40 

P40 

525 

P25 

T19 

T09 

T NMc (bb) 

T NMb~) 

T09 

P·NMa ~) 

T03 

T NMa (93) 

T 03 

S 02 

P 1>2 

5 OJ 

POI 

S NMa (99) 

L 1 (but Total Time bypassed) 

'i~nre 13E. Matching of Files - Tre three Files after Merging 
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P 51 

L2, L1 

LR and Ll-L9 ON 
(Total Time) 



Figures 13A and B illvstrate the proces
sing sequence for multiple files, the sta
tus of the MB indicator in the various 
situations, and the actien of Lx indicators 
(L1 and 12) if assiqned te the same fields 
used as Matching Fields. The example was 
deliberately censtructed te show the 
effects ef various unusual conditions in 
combination, and is therefere somewhat 
artificial. It sheuld, he~ever, make it 
possible for the user to predict hew 
sequencing, the MR indicator, and Ix indi
cators will act under any cembinatien ef 
conditiens he may set up. 

For clarity in shewing tte seguence in 
whic~ the cards are precessed, the three 
original files are subsequently pictured 
merged into one file, altheugh they need 
not ce merged. Explanatery comments for 
Figure 13 follow. If the reader is enly 
interested in the processing sequence and 
MR indicater--not the Contrel Levels--te 
can ignore the Ccntrel-Level entries: they 
have no effect on the file processing 
sequence or the status of the MR indicator. 

,. 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 positien of cards T NMa, P NMa, 
~ NMc, T NMc, F ~~t and S NMt. 

b. If cards of such type are at the 
frent of any file, they are Fre
cessed first, even if they are 
neither in the primary file nor 
contain the lowest (if ascending 
sequence) value in the fields en 
which othe+ cards are matched. See 
Fesi tien of card S NMa. (If all 
files began with such cards, tbese 
cards ~ould be precessed in the 
file-priority seguence: primaries, 
secondaries, tertiaries.) 

c. Nene of these cards causes a 
sequence error. ~be card itself is 
cmitted frem the seguence check, 
and thus is never signalled as out 
cf sequence. The core-storage 
sequence-data area retains its con
tents frcm the last preceding card 
with Matching Fields specified, and 
tbe next card to ce matched is com
pared with this data--tbus, the 
intervening net-te-ce-matcbed card 
dces not affect the sequence ccm
parisen 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 

intervening not-tc-be-matched 
cards--it would be ON. See MR 
indicator for card following P N~a* 
T NMc, P NMb, and S NMb. 

2. Zone sand Blan ks 

Since Matching Fields were designated 
numeric: ~ = 0, and 11- and 12-
overpunches are omitted by the prograM 
frem match and sequence comparisons. 
See cards S OJ and pt2. 

3. No matchinq is performed between s.ecdn-~ 
daries and tertiaries. Note that the 
ME indicator is off for cards S19/~\g~ 
an d S:3 =/T 3 5. 

4. During the processing of a matched 
primary-file card, there is no indic .. ':" ,_ 
tien whether it matches only a .~ 

secendary- or only a tertiary-file 
card, or both. 

5. Ccntrol Levels 

a. Whether, and in what manner, con
trol levels are specified has nb 
cearing on the sequence in which 
cards of multiple files are 
processed. 

b. When a secendary-file card is pto
cessed, the high-erder 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, 12 was not specified 
for the secondary file. 

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

d. The Control-level fields were 
designated numeric. Therefore t = 
0, and 11- and 12-overpunches are 
omitted by the proqram from group 
centrolling. 

e. Control level operates as thou~h 
the three files were one file, in 
proper sequence according to the 
RPG file-matchinq operation. 

The L1 and L2 indicator status, as shovn 
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 cont~ol 
levels L2 (high-order field) and L1 (low 4 

order field) were specified (for the Sase 
fields used for matching) for all cards of 
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files P and T, but only ccntrol level 11 
was ~pEcified for file s. 

Card 
IdEn!i fi~~.:t!on 

S NMa 

P 01 

S OJ 

Ftl2 

T D3 
(first) • 

T NMa 

T 03 
(secend) 

P 09 

P NMa 

T 09 
(fir st) 

T NMb 

'I 09 
(second) 

S 19 

9 in lew-order field, cem
pared with 0 stored in ccn
trol field areas at start of 
program execution, sets 11 
en. Note that total time is 
bypassed on first card with 
contrel fields specified (see 
sections on 1~9gram_Logi~ 
X12~ and lnQif~!orEl. 
L2 is off because it is net 
spEcified for file S. 

Low-order 1 is ccmpared to 
preceding 9 and sets L1 on. 
12 remains eff because high
order 0 is egual te 0 ini
tially in storage, and not 
changed by eard S NMa (nc 1.2 
centrol on file S) • 

Zones are reffioved frem numer-
ic fields fer central-level 
operations. 'Iherefore, CJ = 
01. 

L1 set on for change from 
to 2. 
1.2 off because 15 = O. 

11 on for change frem 2 to 3. 

12 cn for change frem 0 to 9. 
L1 on only because L2 is en. 

12 on for change from 9 tc O. 
L1 en enly because L2 is en. 

1.1 en for change frcm 3 te 9 • 

I 1 on for change from 9 to 1) 

(0) • 
L2 off because 'f = O. 

11 on for change from t (e) 
to 9. 
12 off because 15 = O. 

11 on for change frem 9 to 15 
(0) • 
12 off because 15 = o. 

1.1 on for change from t (0) 
to 9. 

12 off because no contrel 
level en higt-crder field of 
file S. L1 cff recause low
order field centents 
unchanged. 

T 19 

P 25 

S 35 

T 35 

P 40 

P 46 

P 50 
(first) 

P NMb 

P 50 
(second) 

S NMb 

T 51) 
(first) 

P 51 

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

L1 on enly because L2 is on. 

Normal control break. 
1.2 cn for change from 
L1 on ~or change from 9 
and because 12 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 central break, level 
1. 

Normal centrel break, levels 
1 and 2. 

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

Normal central break, levels 
1 and 2: 5C versus 99. 

L1 off because lew-erder 
field unchanqed. 
L2 off because no control 
level on high-order field of 
file s. 

L T6ff because 1 ow:"" ord er 
field unchanged. 
12 off because 5 is compared 
to 5 still in control level 2 
storage from card P 50 
(second) • 

Normal ccntrol break, level 
1. 

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

When the applicatien involves only a sinqle 
input (or combined) file, specificatien of 
Matching Field(s)--Ml, M2, M3--provides 
sequence-checking on the (se) field (s) , 
without file matching. 
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The explanatiens for sequence-checking 
given abcve, under ]atching_9i_£E~~Files, 
apply--i.e., in regard te ascending, 
descending and special translaticn-table 
seguence; stepping cn sesuence errors; 
maximum aggregate size of seguence fields; 
and ignoring seguence of intervening card 
types for which no Matching Fields are 
specified. 

N01g: Programming a seguence check by 
entries in the calculaticn specificaticns 
may yield faster throughput, and usually 

consumes less core storaqe space~ than uti
lizinq the Matching Fields entry for that 
purpose alone; it also permits detection of 
duplicates, which is not possible with the 
Matching Fields operation. Wigure 62 -
Part I illustrates sequence-checking and 
guarding against duplicates by calculation 
specifications.) 
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1his chafter and the five chapters that 
follow diEcuEs t~e specificaticDE fcr every 
field in each of the five Epecifications 
forms. Where illustraticnE were thought 
desirablE for clarificaticn, they are 
given. (Soluticns to Ecrre Efecial afflica
ticns prcblems, however, are preEented in 
Appendix E, EK2g.I~!!lmin.g_Ti.E§, rather than 
rere.) Attenticn is drawn to limitaticns 
and Fotential trouble areaE, where deemed 
cf general interest and significance. 

Functicns treatEd extensively in earlier 
chapters will not be repeatEd in detail 
here. The user is assumed tc have rEad the 
precedinq material, and iE asked tc refer 
back to it fer the fine points. The con
tents of the chapter ~rog.I~~~ing_fs~_]PG== 
§~Q~!£1-1~fo!ma!lSB' particularly, will be 
an indiEfensable reference. 

In a few instances, tte Model 20 card 
RPG frovides a latitude in Epecificatic~s 
that does not conform to the requirements 
of other IBM Systemj36C BPGs. In these 
cases, a brief note will fellow, indicating 
that differences exist between this and 
other SYEtem/360 RPGs. 1c obviate repeti
tive detailed explanaticns in Each such 
note, the term "compatibility" will 1:e em
ployed as reaEon for the rEccmmended 
approach. 

While Fage and line identificatienE will 
usually be ~umeric, any EEcrIC characters 
are valid. (Zero does not egual blank.) 

The first two digits of line number are 
preprinted; the third is left blank to make 
it easy to assign line numbers for inser
tions, by writing specifications lines fol
lowing line 15 and numbering fcr aFprcfri
ate insertion. 1he cards within a Epecifi
catienE type must be in appropriate 
sequence wren they are read by RPG. Proper 
sequential numbering facilitateE scrtir.g of 
EpecificaticD cards, and checking. 

Page and line identificaticns are read 
as one ccmbined continuouE value and 
checked for ascending sequence acccrding to 
EBCDIC (See Appendix D, Figure D1). Ttey 
may start at any value and gapE in the 
sequence are permitted. A step-down 
(descent in sequence) or repetition is 
identifiEd by a frinted syrrbcl (S) durinq 
froqram generaticn, but generation is not 

interrupted. (The crder 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 iqnored if 
due tc this reason.) No sequence Eymbol 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 ancther type that 
may legitimately fcllow, 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 prcgram, but 
the ccntents are printed during qeneration. 

The * in ccl. 7 designates that this is not 
a specification card. The froqram checks 
only cclumns 1-6 (seE abcve). 1he card 
_9_9.~ _~. __ ..D.9 1:. .. _e f f_~G t_ . .all'y---'p.I: c gr.a.DL 9 ene.ra.ti..o.n-;.. .. -b.u.t. 
the contents of columns 1-8C are printed 
durinq generation. 

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

Blank liB~§ may be left between specifica
tions lines, for clarity; but intervening 
blank specifications ~~KQ§ (without * in 
col. 7) cause printinq of a diagnostic mes
sage during generaticn, although they do 
not prevent proper generaticn of the object 
program. 

The recording of leading zeros is cptional 
only in Epecification fields for card
column numbErs', forms skip (in this RPG), 
End Pcsition in Output Record (Output
Format Specifications), field legths (Cal
culaticn SpecificaticnE), and fer numbers 
and lengthE 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 De~crip
ticn SFecificaticns form (See Figure 14). 
The form SErves the following purposes: 

1. 

2. 

3. 

To assign a namE to each file by ~hich 
it i~ referenced in the Input and/or 
Cutput Specifications; 

To associate each file name ~ith a spe
cific input and/or outF~t device; 

10 indicate whetrer tbe file is tc Fro
vide data inFut, SErve fcr output, cr 
bot~; 

4. To sFecify--when cards within an input 
(or coml:iLed) file, cr files, will l:e 
seguEnce-crEcked--whether SE~UEnce is 
ascending cr descending; and 

5. If more than one file provides data 
input, to indicate wtict file (5) n;lJ~t 
be ccmpletely prcce~sEd before thE job 
is terminated. 

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

• One input file is availatle for eact 
input or input/output dEViCE. 

~ One output file is available for each 
output or input/cutput device. (An IBM 
2203 Printer with Dual-Feed Carriage 
special feature cffers 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 put, c r co m.t i ned) 
are mutually exclu~ive (i.e., one file can 
only te an input file, or an output file, 
or a ccmtinEd file), and one input/output 
device can be assigned only to a sinqle 
file. 

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

IBM INTERN .... TlON .... L BUSINESS M .... CHINES CORPORATION f .... m X24-3347· 3 
Printed in U. S. A. 

00'- ____ _ 

REPORT PROGRAM GENERATOR FILE DESCRiPTiON SPECiFiCA iiONS 
IBM System/360 

Program ____________ _ 
Punching 
Inltruction 

Grophic 

I I I I I I I I 
17 7S 76 71 78 79 80 

Punch PrograMmer ____________ _ Poge rn Id::~::~on I I I I I I I 

Line 

3 • 5 6 

Filenome 

File Type 

File Designotion 

End of Fil. 

Made of Processing 

length 01 Key Field or 
of Record Address Field 

File Addition 

No. T rock. for 
Record Addretl Type w Cylinder Overflows 

T of F·' ~ ~ No. of Sequence ype , e J! Symbolic Z' Name of Extent Exit 
U l:;:. File Format Ogonizotion ~ Device Device Label Exit for DAM ,....Ex_ten_Is_--i 

'- ~ Overflow Indicotor S ~ Tape 
~u IS ~ -:; Rewind 
o ~ ~ > Block Record 0< - 0 Key Field ~ ] ::::>..---

~I;;::- w « ~ length length -:::.- ~ ;::; ~:~;;:, 3 .s « ? 
7 8 9 10 11 12 13 ,.. lsi 16 17 18 1920 21 2'1 23 '1" 2S 26 27 28 2930 31 3233 304 35 36 37 38 39 4.0 041 .. 2 .. 3 .u 45 4( 47 'S 49 .so 51 .52 .53 S.4 5S 56 57 58 50 60 6 1 061 6:} 6" 65 M 67 686970 71 72 73 7' 

011 I f I I I I I I I I I I I I I 11 I ! iii I I I I I i 
0121 f I 1 1 1 I 1 r I I I' I 1 I',' I I I " I I I i I I ' I I I ' I i I I : 

t FILE DESCRIPTION ]' , I I/O DEVICE. Iii . J i ' , 

0 13 i f~-+-+-+-+-++-~-+--t-I I' I I \ i I : i : : I j : i ! 

ot 5' f 

01,' f li,ll ! j,ll I I' I III 11[ I II I T Ii 
!-.f.'I-+-+-f-+-f--H!-+-+-..L.J-++-+---+-+-1'_./-..Ii--l LEAVE BlANK J ' LEAVE BLANK i I 

I ! : I I 1 I i I! i Iii I I ! I 

01 6 ' fi I 
I I I I 

i 
i I , 

, 
1 I I 1 I i I 1 1 1 

f ! i I : 
! ! I i I I : i ! I 

, 
I 1 i ! 1 I : I i 

i 0,7 I 
I ' ! 

018 i f[ ! I , I ! I ' I 
I ! I i I I I j ! 1 I I I I : I i I ' i I I I I I 

! 0; 9 ! ,F! i , I I I I 1 i I I I I I I I : 1 I I I 1 ! I I I 

• Figure 14. 1hE FilE Descrirticn Form 
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Figure 3 shows which inrut, 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 cn a separate line fer each 
file. It must begin in column 7 with ene 
of the 25 alphabetic characters, and may 
continue with alphatetic er numeric charac
ters. It may be one to eight characters 
long. (SEe ~~tini!iEn-2t_1§rmE' for 
"alphabetic" and "numeric" charactErs-
neither permits embedded blanks.) The same 
name m~st not be assigned to several files. 

Not~-1: Threughout the putlication, it is 
statEd tt.at File Names and Field Names must 
not contain embeddEd blanks, and only 
alphaJ::Etic cr numeric characters are 
allowed. Actually, the program ChECks only 
that the first character is cne of the 29 
defined as alphabetic. SubseguEnt charac
ters may be any of the 2~E EBCDIC charac
ters. Fcr compatibility with ether FPGs, 
however, the statEd restrictions shculd be 
adhered te. 

]Q1~-1: Files may te enterEd in the File 
Descripticn Specifications in any con
venient sequence. For ccmratitility with 
other RPGs, the crder ef input and ccmtined 
£iTessO-c-uTd corresporid- To fh-af in-i:"he-
Input Specifications. See also Eil§_~§sig= 
natiEn (col. 16), below. 

I = Input file. 

c 

The cards are read tc provide input 
data. 

There is nc output tc any of the cards. 

The file namE appEars in tte inFut 
specifications, but nct in the output
format specifications. 

Cutput file. 

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

~he file name appears in the output
format specifications, rut nct in tte 
inFut specificaticns. 

C Comtined file. 

Scme or all of the cards in the file 
provide input information ~nd some or 
all cf 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 eutput specifications 
(e.g., based on calculation results or 
on status of certain indicators, such 
as MR), they must J::elcng to a combined 
file. 

liE!~: If the user wishes to make cer
tain that output cards are J::lank in 
certain or all columns cefore they are 
punched, he must desiqnate them as 
belonginq to a ccmbined file. The 
fields that should J::e J::lank can then be 
read via input specifications, and 
indicators set for blank or not tlank. 

File ~ype U does not apply to Model 20 card 
RPG. 

~
NO check is performed by the prcqram 

tc assure that, if C is designated, the 
File Name appears in both the input and 
output specifications. 

Leave clank fer outFvt files. No entry 
requi~ed for _ ~I1P1J1:_ tQ~<;QIDbined) files. 

Model 20 card FFG ignores entriES in 
column 1E of the File Description Specifi
caticns ferm, and the crder in which the 
files are listed on this form. The order 
of priority cf input (or combined) files is 
established in the Input Srecificaticns. 

However, for compatibility with other 
RPGs, the order in which inrut (or comJ::i
ned) files are reccrded in the File 
Description Specifications should conform 
to that in the Input Srecifications, and 
column 1E should ccntain a specificaticn: 

P (Primary) ='Ihe only inrut (cr combined) 
file, or the input (or combi
nEd) file recerded first on 
the Input Specifications 
form. 

S (Seccndary)=The sEcond or third inrut (er 
combinEd) file on the Input 
Specifications ferm. 

'The C, R, and T entries de "ot apply to 
Model 20 card RPG. 
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Primary-file cards are frecesseo ah~au 
of matching seccndaries; wren seccndary
and tertiary-file cards match frimaries, 
the erder cf processing is: primary cards, 
secondary cards, tertiary cards (secend 
file with S in cel. 16). 

It is fermissible for output-file 
entries to intervene between the entry 
lines for thE several infut (cr cembinEd) 
files. 

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

E enterEd in celumn 17} fer 211 input (or 
or 15 in cclumn 17 ccmbined) files: 

All input (or combined) files are 
exhaustEd before LR is turnEd en ana jot 
is terminatEd. 

E enterEd in celumn 17 fer some--but not 
all--input (or combined) file (s): 'Ihe 
LF indicator turns on, and tbe jeb ter
minatEs, after prccessing of tbe last 
data card of all files for which E was 
entErEd--Even if cne cr twe ether files 
(blank in celumn 17) are not yet 
exhausted. 

For a single input (er ccmbined) file, the 
LR indicator turns on, and the job ter
minates, after tre last data card has teEn 
frocessEd--regardless ef whether celumn 17 
is blank cr contains E. 

LEave column 17 blank fer outfut files. 

leave blank unless sequencE chEcking is 
callEd fer in the Infut SpEcifications (by 
entries in Matching F~elds, columns E1-62). 

If multiple input (er ccmtined) files 
exist, or a single input (cr ccmbinEd) file 
is to be sequence-checked, the direction of 
the file sequence must be specifiEd here. 
The sequEnce ChEck oferates acccrding to 
the EECDIC sequence, unless the user has 
modified the sequence ty a translaticn 
table (see Afpenoix D). with multiple 
input (or combined) files, all must be in 
the same sequence, and the specificatien in 
col. 18 rrust be enterFd for all cf them. 

A Ascending sequencE 
D DescEnding sequEnce 

Leave column 18 blank fcr output files. 

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

A mnemonic code is written in this field to 
assign a specific infut, 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 ferm) in the I/O 
device identified here with that file. 

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

r------------~--------------------------, 

ISpecificationl I 
I Entry IInput/Output Device I 
~-------------+---------------------------~ 
ICEP20 IEM 2520 ModEl A1, Card 
I Read-Punch 
IMFCM1 IEM 256C MFCM, HOPfer 1 
IMFCM2 IEM 2560 MFCM, HoppEr 2 
IPRINTER IBM 1403 Printer, or IEM 
I 2203 Printer (~tandard or 
I Lower Feed) 
IPRINTLF Same as PRINTER (see above) 
i PRINTUF 
I 
IPUNCH20 
I 
IPUNCH42 
IREAD01 

IBM 2203 Printer, Upper 
FeEd of Dual-Feed Carriage 

IBM 2520 Medel A2 or A3, 
card Punch 

IBM 1442 Card Punch 
IBM 2501 Card Reader L-____________ L-

]21~: If the Dual-Feed Carriage special 
feature is installed, and both carriages 
are used in the frog ram, Each carriage is 
assigned a separate file name and Device 
code (PRINTER or PRINTlF, and PRINTUf). 
Two printer output files then exist. The 
lower-feed carriage is the standard (or 
sole) carriage. (See J~~_~~~i~mL]~Q_~2Q§1 
20L_l1Q]_grin!~.!:, Form A26-5926.) -

For compatibility witp 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. 

File Descripticn Specificatiens (Mandatory) 53 



IBM INTERNATIONAL BUSINESS MACHINES CORPORATION form X24·3347· 3 
Printed in U. S. A. 

DOl. 7-15 - flb 

REPORT PROGRAM GENERA TOR FILE DESCRIPTION SPECIFICATIONS 
IBM System 360 

Pr"9rom AIR 
I 

Prollromm., ----Lk .......... B~ _________ _ 
Punching 
In.'ruction 

Graphic 

Punch i I I I I I I I 
11 

Page IfII] Program 
Identificalion 

7~ 76 77 78 79 80 

File Type Iw'.ode of Processing 

length of Key Field or File Addition 
File Designation of Record Add,en Field No. T,acksfor 

End of File Record Address Type -;;. W Cylinder Overflows 

Sequence Type of File Symbolic ~ Nome of Extent Exit No. of 
Line Filename i Device i S Q-gonizotion Device label Exit for DAM Extenh 

! 
File Format V 

'. Overfl~.~ ~ 
Tape 

V -" Rewind 
E 

..... 
~~ 

Block Record Key ~ield ~ :8 :Jr----
~ ~w length length ~ ~~ Startong .E .3 « ..... 

Location Z 
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1
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• Fiqure 15. ExamplE of FilE Descrirticn Specificaticns 

Leave clank. Not arr;lical:le to Model 20 
card RPG. (Whil~ cemments may tE rEcorded 
in these columns ~ith this r;rogram, this 
would interfEre with other BPG rrograms.) 

AvailablE fer any informaticn the r;regram
mer wishES tc have printEd O(t during 
generaticn cf th~ pregram. Excer;t for this 
printout, entries in this field arE ignored 
ty thE generatcr prcgram, and dc not takE 
up any corE storagE in the CtjEct rrcgram. 

Q~~_R§~i~~~~n1E (Thcse RElEvant to File 
Descripticn Specifications) 

Match a largE file cf mcnthly accounts 
receivable talancE cards aqainst transac
tion cards. WhEn there are transactiens on 
an acccunt, punch a new surr.mary card. Also 
list talancE and transacticn data. ThE 
data filES are in ascending seguencE. Ter
minatE the run after the last transaction 
card, so that any remaining r;ortien ef the 
cld-talancE filE is not unnecessarily Fro
cessEd. SElect unmatchEd transacticn 
card s. 

File NamE 

Arbitrary, but descriptive, file names were 
chosEn tc illustratE 

a. That the first lEtter must bE 
alphabEtic 

b. That thEre are thrEe symbols that arE 
dEfinEd as alphacetic--note $ in first 
positien of second file namE (see 
]§tini1i~n_Qf_1§~illE·) 

c. That numEric characters may bE USEd 
except in first r;osition of file namE. 

File TYFe and IIC rEvice 

The old-balance file (OLDEAIC1) serVES as 
input only (I in col. 15), and is to tE fEd 
throuqh the IBM 25C1 Card REadEr (Device 
~oa~ ~fltOl in 2e1s. 40-45). 

The transaction file ($TBNSACT) serves 
as data input only; but the $TRNSACT cards 
that do not match CIDBATC1 cards are to be 
selectEd. Stacker sElEcticn prEdicatEd on 
the status ef the MF indicator must bE spec
ified in the output-Format Specifications, 
~hich makes it an output operation. ThE 
$TRNSACT file thus ar;pears in both inr;ut 
and cutput specifications, and must thErE
fore tE dEfinEd as a ccmbinEd file (C in 
col. 15). The file is to be fEd from hop
per 1 of the MFCM (DEViCE code MFC"!1). 

ThE nEw-balance file (NEWEAl1) SErVES 
only for output, and does nct appEar in the 
input specifications. Therefore, 0 is 
EnterEd in col. 15. It is immatErial 
~hethEr the cards arE tlank when plaCEd in 
the hcppEr (as thEY would ncrmally be in 
this application) or prepunched: they will 
not CE rEad. ThE file is tc bE fed frcm 
hopper 2 of t0e ~FCf"I (revice COdE 1':FC!'2). 
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An acccunts receivable transaction list 
(file LS ABTENS) is tc 1:e printed cn an IBM 
1403 Printer, or cn an IBM LL03 Printer 
under control of the lower feed. The 
Device ccoe for either is PBINTEB (or 
PBINTLF). The printer can only be output 
(0 in col. 15). 

File Designaticn, ana Order of File Entries 

The entries in celumn 16 designate that 
OLDBALC1 eards (P in col. 16) are processed 
ahead of matching $TRNSACT cards (S in eel. 
16). Por the same reason~ the CIDEALC1 
file is entered aheaa of the $TENSACT file
-and this corresFcnds to treir crdEr er: the 
Input Specificaticns ferm. 

Both the code in col. 1E and the craer 
in which the files are listed cn the File 
Descripticn form are ignored in Model 20 
card RPG. They are reguired only fer com
patibility with ether BPGs. 

Ena of File 

The E in cel. 17 of the $TFNSACT file spec
ifiEs that thE job is tc 1:e tErminatEa 
after the last card of this file has been 
processEd-~regardless of whether the 

OIDEALC1 file was exhaustEd earliEr, 

at thG samE cr still has UTIFTOCFSsea +; me> 
....... Ul_ , 

cards left. 

If column 17 were 1:laLk for 1:otr input 
(or cembined) 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. 

Sequence 

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

comments 

The entry in cols. EE-74 of the $TBNSACT 
file line will be listed at program-genera
tion time, cn the same print line as the 
File Description Specifications for this 
file. In card BPG, its cnly function is a 
comment to the programmer or operator 
(e. g., "remember to check stacker 2 during 
program execution: it will contain problem 
caras ll ) • 
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The input specifications (see Figure 1E) 
serve to 

1. Esta t lish th e J;reces si ng prieri t y for 
matc~ed cards from multiJ;le infut (or 
combined) files 

2. Id entify card types wi thin a n in fU t or 
combined file 

3. Specify card-type sequence ~ithin the 
file 

4. tirect input- or cemtined-file cards to 
stackers en the tasis ef card type 

5. Define input fields, and their data 
formats 

E. Set indicators based on the status of 
individual input fields 

7. Identify ccntrel fields 

8. Desiqnate fields to be matched between 
cards of multiple input (or cembinEd) 
files 

9. Specify card field (s) for sesuence 
crec~ing 

Each input or ccmbined file must be 
recorded en the Input Specificaticns ferm. 

A file consists cf ene 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 
Specificatiens--otherwise an error step or 
perpetual program lccp 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 input 
specificatiens. Normally, this means that 
all card types of a combined file must be 
identified on the InJ;ut Specifications 
form, just as for an input file; an excep
tion is a combined-file card type which is 
never read er identified, but is punched 
and/or card-printed by multiple-time output 
instructions during cne program cycle ef 
another card (see R~2g~am_1~g~£_Flow, 
Multiple-Time Cutput to Cards durinq One 
Program Cycle). 

At least one input or combined file is 
required for an BPG proqram. Input fields 
are dEfined only if they are to be read; it 
is possible tc perferm an BPG job without 
any input fields (e.g., stacker selection, 
or error halt, based on card type) • 

output files must net ccntain an entry 
cn Input Sfec~f!~ations forms. 

IBM INTERNATIONAL IUSINESS MACHINES COIPOllATlON ....... X~.I 
""'loci in U.S.A. REPORT PROGRAM GENERATOR INPUT SPECIFICATIONS 

IBM System!360 
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Filename 
Posilion • Posilion • Posilion 

~~j ~Qi 
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~ 0 .~ 
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Figure 16. The Input Specifications Ferm 
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The entries for the Input Specifications 
form are divided into three categories, as 
shown in Figure 16. 

1. File and Card-Type Identificaticn-
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 cccur, and 
permits stacker assignments by card 
type. 

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

The order in which Eultiple input 
(or ccmbined) files are entered in the 
input speclfications determines the 
relative processing priority of matched 
files: the first file entered thereby 
becomes the primary; the next one 
tecomes the seccndary; and a third one 
bEccmes the tertiary (cr second secon
da:r;y) file. (Also see !1~ifh.i~of 
files.) 

2. Field descriptions--Cclumns 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/blank ccntents of input fields. 
Control fields, and matching fields for 
multiple files, are assigned here. 
Sequence-check fields may be specified. 

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

3. Sterling Siqn Positicn--Columns 71-74 

Applies to Sterling currency fields 
(British mcnetary system) only. Not 
covered in this manual. See IBM 
~Y§i§IDL1§Q_!1QQel_20L_~ligg-curre]~1 
~~oc§§§ing_g2~i.in§~ Form C26-3605. -

Each file is given a separate name by the 
proqrammer--the same name ~sed fer that 
file in the File Desc~ipticn Specifica-

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

The namE of each input cr combined file 
is entered en 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 eiqht characters 
long. (See ]~iiniti~n_Qf_r§rms, for 
"alphabetic" and "numeric II 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 fer that file. If 
desired, it may be repeated for additional 
card types within the same file; but this 
is unnecessary. 

~~g~§nf~L_]umRerL_QE!i2n==£els~_J2=J~~ 
~ (Card- '1ype Sequence Check) 

When there are several card types within 
one file, the job mayor may net 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~~~!.ing_Pro£§Q~res 
manual) • 

This check has no ccnnection with a 
sequence check on the values in fields of 
succesive cards in a file (see cols. 61-62) 
nor with control-level qroups (see cols. 
59-6C). Fer instance, the correct sequen
tial Fositicn of a card type amcnq 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 each card type adheres to a 
criterion en each iteratien. Therefore, 
not every kind of error in card-type 
sequence is detected; nor is the last group 
in a file checked fer completeness, so lonq 
as no detectable card-type sequence error 
occurs up to the point of the last card ·in 
the file. However, Control-Level specifi
caticns (see cols. 59-60) provide for 
guarding aqainst admixture of cards of the 
correct tyfe but wrong centrol qroup; and 
simple Calculation Specificatiens entries 
can protect against most of the remaininq 
card-type sequence errors net detected by 
entries in cols. 15-18 in the input speci
ficaticns. (Cne such example appears in 
Figure 5D, line 06.) Detailed explanations 
and illustraticns cf the card-type 
sequence-check oFeration follo~ later in 
this section. 
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The Sequence entries in cols. 15-18 in a 
specificaticn line aFply tc the card tYFe 
in that line, as identified by sFecifica
tions in cols. 23-41. 

Card tYFes in an OR relaticnsbiF (see 
~elow) have nc card-type-sequence specifi
~ticns. 'Ihe specificaticns in the main 
iiDe atove the OR line(s) aFFly to the OR 
types, teo. It is not possible to specify 
~'different sequence positicn or quantity 
check to card tYFes in an OR relaticnshiF. 

Seq~~nce--Cols. 15-16 

co ... ns 15-16 must both have an entry in 
t~~ first specification line of every card t.,,,, . (i. e., no Sequenc e en try is made in an 
~Nt or OF line--see below). 

~: ANt and OR lines are identified 1:y 
AND and OR~, respectively, in cels. 14-16-
$Ee !elow. 

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 alFhabet
ic characters (see ~gfin!!!~n_of Terms) if 
tberelative position of that card type, 
;_cng several card types in the file, is 
g..ot to be checked. (If desired, the same 
tlphabetic characters may be used for sev
~al such card types.) A card type ~ith 
alphabetic entry in cols. 15-1E cannot be 
c\ecked fcr number of such cards in a 
grOQP, and its presence in a group is 

.... .al~y.s- . consi-Ge.r-e-GGp:t-i-GIlal ... 

For card types ~hose relative positions 
ar~ to be checked, the card type that is 
firpt in sequence in a file is assigned 
~quence number 01 in cols. 15-1E. 'Ihe 
aext types in sequence are each assigned 
any desired higher number, in ascending 
~quence, in the order in ~hich the card 
tJ~es occur in the deck. Gaps in the card
t:ype sequence numbers are Fermitted. 'Ihe 
ql~~~type specification lines for each file 
~st be written in the same erder in which 
t~€ sequEnce of card types for that file is 
~'lIber€d • 

When some but not all card tYFes i~ a 
f,ile are to be checked fer relative posi
~on, the specifications for card types not 
to ~. checked for sequence (alFhabetic in 
c~ls •• 5-16) must precede those for all 
sequence-numbered car~-types for that file 
·-eYen though the cards themselves might be 
tDterspersed in the card deck amcng the 
sequence-numbered types, and may even occur 
between multiple cards of a single 
se~uence-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 alFhabetic Sequence code. 

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

Note: The rules for alphabetic and numeric 
Sequence entries stated acove are compat
ible with other System/360 RPGs. 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 alFhabetic 
(i.e., card-type position not to be veri
fied) on the basis of col. 15 alone; there 
is nc restriction cn the ccntents ef cel. 
16. Specifically, the Sequence code is 
definEd as 

1 • Alphabetic, if col. 15 contains an y 
EBCDIC character other than blank 
(hexadecimal 40) and other than those 
in EECDIC-table column F (uPFer half
byte hexadecimal F). 

Col. 16 may ccntain any ef the 256 
EECDIC characters (including "blank"). 

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

Col. 16 may contain any of the 256 
E BGD.:±-G- -Gha-£-a-e-t.€.E-£---{-in-e-l-uaif.t(j _11 £-la-n-k-lt) ;, 

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 tYFe ~s 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 ANt and 
OR lines, and if cols. 15-16 c ontain an 
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alphatetic COdE (nc card-type sequence 
check). It is not pessitle here tc verify 
the quantity of cards of a type whose 
sequential position in relation to other 
types is net consistent (i.e., cannot te 
checked) • 

Opticn--(el. 18 

When col. 17 centains an entry (i.e., cols. 
15-16 centain a Sequence number), cel. 18 

may te blank or centain the letter o. 

~ = This card type must te Fresent in each 
iteraticn of card types. 

o Presence of this card type in each 
iteraticn cf card types is cpticnal. 

Wbether cnly cne card or several 
cards may be present--if tbe type is 
present--is determined by the entry in 
col. 17; i.e., even if presence of a 
type is opticnal, a check is made to 
verify that--if the card type is pre
sent at all--enly one card of the type 
is present if 1 is spEcified in cel. 
17. (As clarified further on, this 
verificatien is not Effective if all 
card types in the file are optienal.) 

Celumn 18 must te blank if ccl. 17 is 
tlank (nc card-type sequence check, or AND 
or 0 R line). When cols. 15- 16 cen ta in 
alphabetic entries (i.e., no check on posi
tien of card type), the prcgram assumes 
that the Fresence ef such card type is 
optional. 

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

is effEctively performed at all if any 
ef these conditions apply: 

a. All card types in a file are 
cpticnal (0 in col. 18) cr have 
alphabetic Sequence code in cols. 
15-16. See Figures 19A and D. 

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

c. (ne card type is reguired (numeric 
in cols. 15-16, blank in col. 18) 
and coded 1 or N in col. 17; only 
cne other card type is specified 
~ith numeric sequence (cels. 
15-16), and it is coded Nand C in 
cols. 17 and 18, respectively. (In 
this case, however, the first card 
ef the file is checked tc verify 
that it is either ef the first type 

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

While the proqram goes through the 
sequence-check steps when numeric spec
ifica tions in cols. 15-16 exist , it 
cannot (in the above situations) dis
tinguish tetween an incerrect 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 le~st 
one of tbese types has a numeric 
Sequence specification in cols. 15-
16, (the others either having 
alphabetic entries in cols. 15-16, 
or also numeric 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 specifications of an 
unspecified type. See Figure 19D. 

For this and other control 
reasons, it is recommended that-
for each input (er 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 sect ions. 

b. However, if any card type with a 
numeric entry in cols. 15-16 is 
non-optional (no 0 in col. 18j, 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 t 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 w~re 
selected to maximize clarification. Figure 
18 illustrates the method the proqram fol
lows to check card-type sequence, using the 
card arrangement in Figure 17A. 
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Assu~pticn~. For each stock numter: 

• There is one Balance Fcrward card, at 
the frcnt. 

• The Balance Forward card may be fellowed 
by cne cr more stock REceipt cards. 

• There may be any number ef Custcmer 
Order Return cards ne~t. 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 ~ust be cne or more Customer Crder 
cards last. There are two types, A and 
B, which are to be treatEd differently 
in pricing, but are treated as one group 
in seguence-checking. Either type may 
appear first, the two types may te 
intermixed, and one or both may be 
represented in a group. 

• There may be one or mcre stock Adjust
ment cards, positioned anywhere in the 
group. 

Each card type is recorded in a separate 
specification line, ~nd assignEd an identi
fying Resulting 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 cnly ones in the line.) 

The numbers that appear on the cards are 
stock numbErs. ThEY arE irrElEvant to the 
function cf cols. 15-18. 1hey haVE tEEn 
includ€d for the sake of rEality, and to 
illustratE the limitations of thE check 
performEd by entries in cels. 15-18. 

The first and fourth grcups of cards in 
Figure 17A are correct. The sEcend, third, 
and fifth greups ccntain scme Errors that 
would be dEtEcted as a rEsult of thE speci
fications in cols. 15-18, and some that 
would not. 

No!:.§. : 
1. The Entries in ccls. 19-27 are 

explainEd in ttE next SEction, which 
referenCES this figure again. It may 
be noted here merely that card-type 
Fesulting Indicator numbErs tavE nc 
connEction with card-type sEguence 
numbErs. 

2. For ccnvEnience, little spaCE has been 
left bEtWEEn spEcificaticn lines in 
Figures 17E and C. It is, of courSE, 
assumEd that--in actual uSE--the nEces
sary numbEr of linES arE lEft tc acccm-

modate field descriptions (described 
later) • 

Line 01: The 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-'6 are alphabetic. 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 INVENTFY file, in the 
input spEcifications. 

-
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-Balance Forward 

-Stock Receipt 

- Order Return 

- Back Order Summary 

./"'~us~er Order -
Iype A 

--Customer Order -
Type B 

Figure 17B. Seguence Checkinq of Card 
Types within a File 

The remainina card tYPES in the filE are 
to be checked fer proper relative position 
among card types. They must therefore be 
recordEd in the input specifications in the 
order in which they aprear in the data 
file. 

1!gg_Q~l 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 the 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, tEcausE the presence of this card is 
manda tory. 
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Line_~&: 1he next card type whose relative 
rositien is to bE checked is steck 
Receipts. It is assigned any two-digit 
number hiqher than C1 (CE was artitrarily 
selEcted). 'There may be any numter of 
cards of this type in each grour; there
fore, N is srecifiEd in col. 17. Cel. 18 
contains the letter 0, bECa(Se preSEnCE of 
these cards in each group is not required. 

liD~~~ Any numcer ~ig}Er thar. thE Fre
ceding numcer (06) i~ assigned to the next 
card type in sequence. (Sequence numbEr 11 
is an artitrary choice.) A9ain, thEre may 
te any number of Order Return cards, and 
their presence is optional. Cols. 17 and 
18 are tt.erEfore ceded N and 0, 
resp Ecti ve I y. 

lin~_10: 1he Eack Order Summary card is 
assigned any higler sequeLce 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 mu~t be no more than one (1 in 
col. 17). 

lines 12 and 13: Customer Order cards come 
n€xt~-ana-are therefore as~igned any numb~r 
hig~er than 12 (which was used for the pre
ceding card type). Because there may be 
any number of customer Order cards in a 
greu[, N is specified in cel. 17. Because 
there must bE at least one eard of this 
type in each group, col. 18 (Ortion) must 
be blank. 

These specificatien lines illustratE two 
further Feints: 

1. Ne-G a-I:-d-".,t¥-p~ S-e-gll€ll.CE:-:- chEck -_En try_c.an 
te madE for an OR line. (OE spEcifica
tien lines are diSCUSSEd fully later.) 
For purposes of sequEnce-ctecking ef 
card-ty[e pcsiticn, roth card types-
thOSE defined in the ta~ic specifica
tion line, and those in the OR line-
are treated as one type: 

a. 1he presence in the proper position 
ef either type sati~fi~s any 
requirement for presence (if no a 
in col. 18); 

t. ~he presEnCE of Either type in the 
wrong Fositien i~ regarded as an 
error; 

c. If 1 is specified in cel. 17, and 
there is one card cf each of the 
two types in a group, this is 
treatEd as an Errer as thcugh there 
were two cards of enE type. 

d. CE lines offEr a mEthod ef chEcking 
the rositien of several card types 
in relatien to others, when tbE 
SEveral OR card ty[es nay CCCU[y 
any rplativp positicn to eac~ 
ether. 

2. Semetimes 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 
assioned different sequence numbers (11 
and 15, respectively), but the same 
card-type Resulting Ir.dicator (21). 
(~he next section deals with Resulting 
Indicators in detail.) 

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

lhe_ii£§!~~ou~ of cards (Group 1: stock 
numter 124) encompasses every type of card 
provided for in Fioure 17B. It is correct 
in every rEspect, and no card-tYPE 
sequence-chEck error stop will occur. 

Qf2QE_~ contains the minimum numter and 
types of cards allowed; all others are 
optional. No error stop occurs. 

gf2QE§_lL_]L-~n~-2 contain various errors, 
introduced deliberately to illustrate the 
effectiveness and limitations of the card
type sequence check cased on specifications 
in cels. 15-18: 

GrouE 2 (stock num cE:r 2~ 8) is beCldEd ty a 
Balance Forward - ca-rd--wIth-- stOc k numbe-r---:X58. 
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 Crder 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 Adju~tment 
cards may te located anywhere; they were 
coded alphabetic in cols. 15-16, and are 
not checked for position. Figure 17C pre
sents a method for allowing a card type 
(e.g., the stock Adjustment cards) to occu-
py any of several positions, and yet check
ing against its bccupying any others. 
(Alternatively, specifying the stock 
Adjustment cards to be in an OB relation
ship to stock Receipt cards would check 
that teey follow the Balance Ferward card, 
or are arooncr or rehind 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 Return card is 
among the C~stcmer Order cards, instead of 
being ahead of the first Back Order Summary 
card. This causes an error stop. 

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

When the Balance Forward card of Q.!:~~ 
is read, an error stop occurs tecause two 
Ealance Fcrward cards have been read ccnse
cutively, and 1 is specified in col. 17. 
Only for that reason is the errcnecus pcsi
tion of the Balance Forward card in Group 3 
detected. If the Balance Ferward card in 
Group 4 were missing, neither its absence 
nor the Erroneous position of the Ealance 
Forward card in Group 3 would te detected. 

-- ------ -- -r---- --
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Fiqure 17C. Sequence Chec~ing ef Card 
Types within a File 

~I-d lacks any Customer Order card. An 
error stcr cccvrs 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 opticnal card type to appear in several 
(i.e., two, in this example) acoeptable 
positions, yet signalling an error if it 
were to appear in any ether position. 
Otherwise it is identical with Figure 17B. 

Cha~ge the assumrtiens fer stock Adjust
ment cards to read: they may directly fol
low the Balance Forward ~ard and/or stock 
ReceiFt cares cnly. 

By entering the specifications for Stock 
Adjustment cards as shown in lines 03 and 
07--instead of with alphatetic 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 technique requires 
assignment of different Sequence numbers 
(cols. 15-16) for the several permitted 
positicns, but that the samE card-type 
Resulting Indicator is assigned. The 
single Resulting Indicator number then 
always references that card type in calcu
lation or output specifications, regardless 
of thE pcsition where the card appeared. 

Nature of the Card-Type Sequence Check 

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

a. If all card types in a file have alpha
betic specif ica tions in c ols. 15-16, 
the proqram 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 
arsence 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 spEcificaticns in cols. 15-16, the 
program starts its check, as each next 
card is read, at the first card type 
that may legitiffiately have appeared 
next--it does not necessarily begin at 
the first specificatien line, except at 
t~e 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 sFecifi
catien (for that file) in the input 
specifications, continuing in a circle 
up tc the first ene, etc.--until a 
match is found, or an error detectEd 
(illegal card-type sequence cr quanti
ty). An error stops the system--except 
in the particular undefined-card-type 
situatien described abcve (~~fn~ngE' 
item 2 (a)), when the search circle 
(loOF) continues ad infinitum. 

(]Q!~: Card types in an OF relatien
ship are checked conSEcutively after 
the main line, until a match is fcund 
or the OF lines are exhausted.) 

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

type specifications with alphatetic 
entries in cols. 15-16, as in (a) 
above. If no match is found, it 
centinues--as in (t) 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 ]arn1ng§L item 2(a), above.) 

Note: When several or all caro types 
have alphabetic Sequence codes in cols. 
15-16, process time is minimized by 
recording the mest-frequently occurring 
type with alphatetic Sequence code 
first, the second most-common type 
next, etc. The program then makes the 
least number of attempts to match a 
card-type definiticn to cards read. 
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r---.---T---------T-----------------------------~----·------, 

1 1 Card 1 
I 1 pcsition 1 
1 Group , (Entire I 
I I file) , 
I-----t-------+ 

1 1 
2 
3 
4 
5 
6 
7 
8 

Verification stEPS 

Card tYFe lC?No/05?Yes 
10?No/06?Yes 
lC?No/C6?Yes 
10?No/C6?Yes 
10?Yes 
10?Yes 
10?No/06?No/21(11}?Yes 
10?No/21(11)?Yes 

I 
, sequencE-ChEck 
, Result 
1 
+ 

OK 
OK 
OK 
OK 
OT< 
CK 
OK 
OK 

9 10?No/21{11}?t~o/09?Yes OK 
10 1 O?No/2 1 (15) or 22?Yes OK 
11 1 C?NO/~ 1( 15) or 22?Yes OK 
12 lC?Nc/21(15) or 22?Yes OK 
13 1 C?No/~ 1 (15) or 22?Yes OK 

I 
I 
1 
1 , 

I------f------+ -+---------~ 
I 2 , 14 1 1 C?No/2 1 (15) or 22?No/05?Yes 1 OK I 
1 ... -+- 15 110?No/06?No/21(11)?No/09?Yes 10K 1 
1 ~ I 16 1 10?NO/L1(15) or 22?No , Error stop I 
, '-.1 '7 1 1 O?NO/L 1 (15) or 22?Yes I OK , 
I i'8 1 iO?No/21(15) or 22?Yes I OK I 
I I 19 I 10?lES I OK , 
1 /--t-- 20 I' 0?No/2 1 (15) or 22?Yes 1 OK I 
I ',I 21 ,10?No/21 (15) or 22?No/05?NO 1 Error stop I 
I '.1 22 1 1C?No/21(15) or 22?Yes 10K 1 
I 1 23 I' 0?Nc/2 1 (15) or 22?Yes I OK I 
~-------t-------+ -+--i 
I ~ I 24 I 1 C? No /2 1 ( 1 5) 0 r 22? Ye s 10K - No t e ! I 
I 1 25 1 10?No/21 (15) or 22?Yes 1 OK I 
I /-t- 26 1 1C?No/21(15) or 22?No/C5?Yes I OK - Note! I 
~---4--t------+---------------------------+_---------___i 
I 4\ I 27 I 1C?No/C6?No/21(11)?No/09?No/21 (15) or 22?No I Error stop - Note! I 
1 '...,., 28 I 10?No/C6?No/21 (1l)?No/09?No/21 (15) or 22?Yes 10K I 
I----f--------+ -+ ~ 
1 5 I 29 I lC?No/21 (15) cr 22?No/05?Yes I OK I 
I I 30 1 1 C?No/C6?Yes I OK I 
I------t-----.--:.t---------------------------------f 
I 6 , 31 I' 0?Nc/06?No/2' (11) ?No/09.?No/21 (15) or 22?No I Error stop 
L-___ ~ _____ ~ __ 

Note: 
1:-card-tYFe number used is Resulting Indicator number in Figure 17E. Because Indicator 

21 is used twice, the Sequence numter is shown in Farentheses. 

2. The illustration after each errcr Froceeds as though the error card did not exist 
{dotted line)--merely so that illustration can be continued. 

Figure 18. ExamFle cf Card-tYFe sequence-Check Acticn Based on Fiqures 17A and B 

The action will now be illustrated in 
Figure le, with reference to Figures 17A 
ar.d B~ (Fcr ccnvenience, card-type number 
used for reference is the Resulting Indica
tor numbEr in ccls. 19-20. Because indica
tor 21 is used twice, the sequence numter 
is sh cwn in Fa re nthe se s. ) In orde r to 
maximize the explanation, the illustrations 
in Figure 18 ccntinue--after each error 
stop ccndition--as though the error card 
had net teen preEent (dotted lines). 

Figures 19A, B, and C highlight several 
potent~al trouble sFots that can arise if 
the card-type sequence-check operation is 
not fully understood. The Froblems were 
mentioned under WarBing§, above. The num
bers in the upper left·hand co;ner of the 
cards are values in a potential control 
field which are ignored by the card-type 
sequence check. 
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Figure 19A Recore 
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TYPE C o 3, , ITB k62 79 I.-~ -TYPE B I 
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o , , iT~ 1<63 79 I.-e --TYPE C I 
o 6 , 
n 7 

Figure 19B and C 
286 TYPE B 

Recore 
1 

TYPE B 

Line Filename g 

Z. 1 Position 
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1 .i l ~5~ 

135 TYPE C 

3' • 6 79 9 10 1112 1:1 U 1.516 1920 2122232. 252627 

o , 'iSALSSTAT ITE 11 79 I.-IN -TYPE B 
o 2 , 

123 TYPEB Figure 19B -. o 3, , TC 13 79 C~ -TYPE C 
o 4 , 

TYPE A o 5 , ~11 12 79 w:::i:J -TYPE A 
3".5 6 7 e 9 1011 121314 15 16 1718 1920 212223'. 252627 

o 1 'SAL.SSTAT _11 12 79 ~J" 

Figure 19C 
o 2 , -- o J, , _2 

NO 11 79 ~8 -TYPE C 

TYPE A 
-TYPE A 

123 TYPE C o 4 , 

Figure 19D 215 TYPE B 

I 
Recore 

1 

Line Filename g , 
J Position :t 

,?: .. 
~.e~ 

~ 1 o~l J: .: z u u 
3' • 6 7. 9 10111213 U 15 16 1920 212223' .. 252627 123 TYPE A 

UNDEFINED 

TYPE C 

o 1 'IsALSSTAT TC 13 79 N!2i- -TYPE C 
o 2 , 
o 3, , ~l INO 11 79 leb-
O 4 I A~C 7S k:l, 

TYPE B 
-TYPE A 

TYPE B o 5 , 
o 6 , ~2 to 12 79 Ic~ -TYPE B 

123 TYPE A o 7 , 
n 0 

Ficure 1<::. Potential Card-Type SeguEncE-C~eck Trouble SFcts 
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Figure 1 SA 

No card-type sequence check is performed, 
since all types are defined as cpticnal. 
(In this particular illustraticn, all types 
are opticnal by virtue of alphatetic code 
in ccls. 15-16; but the sarre applies tc 
numeric specificatiens with 0 in ccl. i8.) 
Therefore, nc error stop cccurs for any 
arrangement of legitimate card types, and 
the abser;ce cf card type B is net sig
nalled. (See ~~~~ing§, item 1 (a), atove.) 

An errcr stop eccurs when the unidenti
fied card type is read, since all opticnal 
card types are coded alphabetic in eols. 
15 - 1 6. (S e e Vi aJ;:. n i,!lg.§, it e m 2 (b), abc v e • ) 

Figure 19B 

The duplicate of card type A (with number 
123) is not detected. All other types are 
optional and the program dees nct kncw that 
the twc cards do not beleng to two dif
ferent groups. (See R£J;:.ni~g.§L item 1 (t), 
above. ) 

The fact that a type-C card precedes 
types A and B is net signalled, ceca use 
types with alphabetic specification in 
cols. 15-16 may appear in any relative 
positions. 

Although a card of type A is reguired in 
every grcup (nc 0 in col. 18), its absence 
from groups numbered 135 and 2E6 is nct 
detected. The program has no means of 
recognizing that the card types C and E, 
numbered 135 and 2e6~ respectively: are not 
part of the preceding grcup (No. 123), or 
of some following group of unkncwn size in 
which a tYFe-A card might yet appear-
cecause card types defined by alphabetic 
code in cels. 15-16 can appear in any crder 
and quantity. (See liarni~g§, item 1 (b), 
above. ) 

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

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

Nc stop occurs for the duplicate type-A 
cards: the pregram does nct know that they 
do not represent two groups, since presence 
ef type-c cards is optional. (See Warn
inas, item 1 (C), above.) -----

An error stop occurs when any of the 
Type-B cards are read, bEcause they are 
undefined--and there is at least one ncn
opticnal card type specifiEd. (See Warn
ing§, ite~ 2(b), above.) -----

The absence of the type-A card for aroup 
135 is not detected because, as far as the 
program is concerned, the type-C card num
bered 135 could belcng to group 123. (See 
W a.!: n i l)g.§ , i tern 1 (c), abo v e • ) 

Figure 19D 

No card-type sequencE or quantity check of 
any kind is effectively performed, since 
all card types are optional. No error stop 
occurs for card sequence or quantity. (See 
Warning.§, item 1 (a), above.) 'Ihe duplicate 
type-E card is not detected, nor the 
absence of the type-A card for group 215. 
(The erreneous lecation of the seccnd type
A card (group 123) would never be detected 
by the card-type seguence check--even if 
neither type A nor B were optional--because 
it would be treated as belonging tc the 
next group: the card-type sequence check 
ignores grcup-contrel values.) 

·When the undefine d ca rd type (group 186) 
is read, the program goes into a perpetual 
loop. (See jiarrring§, item 2 (a), above.) 

The entries in line 04 of the specifica
tions are included only tc 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 -t ype seque nce (see cols. 15-18), 
they must cf course be distinquished for 
the program. The distinquishing 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 
distinguishing reference code, termed a 
card-type Resulting Indicator, for each 
card type. The distincticn between card 
types is baSEd on the presence or absenCE 
of specific punches in each type of card, 
as designatEd by the proarammer ty entries 
in cols. 23-41. 

The Resulting Indicator asscciated ty 
the prcgrammer with each card type makes it 
easy to condition calculaticn and output 
specifications to be executEd only for CEr
tain card types (or rredetermined sequences 
of card types) • 

W hen a new car d has 1; E e n rea d , the p r 0-

qram checks the Record Identification Codes 
(cols. 23-41) of successive card-type iden
tificaticn lines, until it finds a matcr 
between the specifications in eols. 23-41 
and the punches in the correspondinq 
columns of the card just read. It then 
assigns thE card-type Fesultinq Indicator 
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that appEars in eels. 19-2C of the linE 
~hose eel. 23-41 entries match the card. 
(For the time in the cycle when t~E Fre
vious card's indicator turns off, and the 
new card's indicator turns en, see Fiqure 
E: ~R£I!:2.9ram_l0 gi.f. ) 

Two important rElatEd Feints should be 
noted: 

1. 1he Fregram does not necessarily tegin 
each tirr:e at tre first card tYFe 
enterEd in the input SFEcificatiens, in 
its attempt to match thE punchES in the 
new card just rEad against the REcerd 
Identification Cedes. 

TrE precEding sEcticn headed Nature 
2i_!h§_~~!:Q=1'.Y.E§_~~gE~!!f§_ Check, -and-
Figure 18, explain the starting point 
of the ccmpariscn 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 tetwEen 
func~es in tte card just reac ard 
Record Identification Code entrie~ 
~cols. 23-l!1, including pessible AND 
lines--sEe belew), nc further card-type 
identificatien lines arE searched. 

Therefore, unless card-tYFE identi
ficaticn SFEcificaticns in cels. 23-41 
are mutually exclusive fer diffErent 
card types, an unpesirEd identificatien 
may tE made. Figure 20 illustratEs the 

problem. (The possible entries in 
cels. 19-41, and their siqnifieance, 
are fully described in the next two 
sEctiens. ) 

Explanation of Figure 20 

a. Assume that only the :£iecord Identifica
tien Codes in field 1 ef Figure 20 were 
entered (cols. 23-27)--ignore cols. 30-
41. Alse assume that all three card 
types in Figure 2C contain a 1 in col. 
80; that the second card type alse has 
a 1 in cel. 78; and that the third card 
tYFe contains a 2 in col. 78, besides 
the 1 in col. 8C. 1he followinq 
results occur: 

If the proqram teqins its attempt to 
match t~e punches in the nEW card just 
read aqainst thE specifications in 
Record Identification Code line 01, the 
card will always match and indicater 01 
is always assiqned. No attempt is made 
to check fer punches in col. 78, 
tecaUSE a match has been feund. 

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

If the program teqins its attempt to 
match with the entries in line O~, a 
card of the third type is correctly 
identified, and indicator 05 assiqned 
theretc. A card of either the first 
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or second type is identified as the 
first type, and assigned irdicatcr 01. 
This eccurs because, if the card dees 
not contain a 2 in cel. 78, it is next 
tested for a 1 in cel. 8G. ~his ccrdi
tion is satisfied by cards of all three 
types, and a match tterefore occurs as 
soon as line 01 spEcifications arE 
comparEd. 

b. Assume all the entries shown in Figure 
20. All thrEe card tYPES are then 
always correctly identified, because 
cards with 1 or 2 in ccl. 78 are 
~ __ 1~~~~ ~_~ __ ~~_~~~" ~~~ ~r __ ~~~_~_ 
'CA'-'-L. UU.CU. ...!....LVlU 11la L-vll...L.U'j L.J.2O;;;::: .::t"c:.\"'..L.L~\""-a.. 

tion~ fcr cards of the first type. 

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

Any of the BPG indicators except LO (sEe 
earliEr sEction, lndicat~~E) may be 
assignEd by the pi~iji~i~~i~to each card 
type, ana entered in cols. 19-20 in the 
first input specificaticn line for that 
card type. ThE Entries in cols. 23-41 
associatE the indicator in cels. 1S-2C with 
a particular card-type. 

The oeject program can ttEn bE dirEctEd, 
by use of the indicator ccde, to execute 
certain calculation and/or output spEcifi
caticns cnly whEn precessing that card 
type--or, if desired, only when processing 
a card type etheE than that ene. 

Normally, any of the indicaters 01-99 
are assignEd as card-type Besulting Inaica
tors. The indicator on from the previous 
card is set off by the program bEfcre the 
indicator for the new card is set en. 
Thus, there is enly cne card-type Resulting 
Inaicator on at anyone time, if only indi
cators 01-99 (or H1, H2--see below) are 
used for cara-type identificatien. 

It is permissible to assign the same 
indicator to more than one card type. The 
same indicater, er two different indica
tois, alsc may be assioned te two card 
types in an CR relationshir: (see belew). 

Indicators H1 and H2 are suitable carc
type Resulting Indicaters te represent an 
erroneous card type. The system tten halts 
after tte card has bEen cemr:letely pre
CESSEd and befcre thE next card is Fro
cessed. (It can be restarted by dEprEssing 
thE CPU ~~ART key twice.) 

Indicaters may bE assigned to the 
various card types in any crder; numeric 
indicators (01-99) need net te in ascending 
sesuence for successive card-type identifi
cation lines; 

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

to leave cols. 1S-2C blank). ¥ihen a card 
of this type is then processed, the preqram 
executes only those calculation and output 
specificatiens that are conditioned by the 
off status (Nxx) of card-type Resultino 
Indicators for other cards, and those not 
conditioned by any card-type Resultinq 
Indicator. (If no card-type Resultino 
Indicator is assigned, care must be exer
cised to prevent spurious output before the 
first card has been read, at 1 P time.) For 
compatibility with other FPGs, an indicator 
should always be assigned. 

ThE USe cf indicators has alrEaoy tEen 
illustrated in preceding sectiens, some 
dealing with other aspects of RPG (Figures 
5, 9, 12, 17, 19, and 20). Further 
examples specific te indicaters and card
type identification follow discussion of 
cols. 23-41. 

BQ!~: Card-type Resulting Indicators other 
than 01-99, H1 and H2 should net be 
assigned without a cemplete understandinq 
of the sections RE~~~~E-l~~ic_Flow, lngica= 
to£§, and lnQi~~!Q£_Hi§£~£~hY, in the 
chapter f£Qgra~~ing_iQ£_BR~=-G~ner~l 
Ini.2£ma!i.2n· 

Record Identificatien 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 estaclished in these fields for a 
card type; the indicater (if any) assiqned 
(cols. 19- 20) to that card type turns on 
before total-time processing, and remains 
on through detail-tirre precessing of that 
card. During that time, all other card
type Resulting Indicators are off. 

]~~§~!i~ns: More than one card-type 
Resulting Indicator may be on during part 
or all of the processinq of a card if 

1. An indicator is assiqned as a card-type 
Resulting Indicator that is not stan
dard for that purpcse (such as MF); or 

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

3. An indicator is assigned as a card-type 
Fesulting Indicator, and the same indi
cator is turned on cy a SETON instruc
tion in the calculation specifica~ions. 

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. 
(In item 3, abcve, SETOF would then apply, 

I instead cf SETCN.) 
See ~ro~~am_19~ic_llo~, 1£~i~~1orE' and L l!!Qif~ to.!_1!i§ra.!:fn.1· 

If cols. 21-4' of a card-type identifi
cation line are left blank, all cards 
matchEd aqainst the specifications in that 
line are considEred to bE cf that card 
type. (See B~!~I§_2f_th§_f~IQ=11£§ 
SegQ§gce_fB§ck fer explanation of the crder 
in which card-type identification lines are 
matched.) If an indicator is specified in 
cols. 19-20, it is set cn fcr the proces
sing of that card. Leaving cols. 19-41 all 
blank could be a practical approach if 
either all input cards arE tc te prccessEd 
identically, er multiple input files are to 
be merged without any need to recognizE 
diffErent card types, or all card types to 
be distinguished from the remainder are 
defined with alphabetic Seguence CCdES in 
preceding lines. (The user must tr.en te 
certain that the deck contains ne undesired 
cards.) Cols. 15-16 must, however, te 
coded. 

Normally, identificaticn ef a card type 
must be made dependent en the presence er 
absence cf a charactE~ in a siEgle card 
column or on a ccmbinaticn of punches in 
several card cclumns. Fcr cenveniencE, 
space is provided on one line fer three 
such criteria. If entries are made in two 
or three sets of cclumns, ttese tve er 
three crit~ria arE in a logical AND 
relatienship; all of the stated criteria 
-ts+..eciti-E-de.-PJ;.es.ence. CI;··.a . .t-.5-€.fl<;e·· <;·f····G€t:·t ai·R 
punches) ltust be met fer tre card to be 
considered of that type. If mere than 
three criteria in a loqical ANr 
relatienship are required, additier:al lines 
may fclleft the first card-type 
identification line. Each additional line 
requires the werd ANt in cels. 14-16. Up 
to three Record Identificatien Code fields 
are again available in each AND line. 
Resulting Indicator (ccls. 19-2C) must be 
left blank in AND lines. 

It is alse possible tc place 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 OE critErion 
is then spEcified en ~ separate card-t)pe 
identification line, with the word OR in 
cols. 14-15. The card-tYPE Resulting 
Indicator number need not te repeated in 
the eR lines (but it may be). If no 
Resulting Indicator is specified in an OR 
line, thE program assumes the indicator 
from the last preceding line fer which a 
Resulting Indicator was spEcifiEd (or it 
assumes that nc indicator is assiqr.Ed, if 

none of the identification lines fer that 
card type has an indicator specifiEd). 

AND and CR relatienships may both exist 
for one card type. Alsc, by usinq AND with 
negation of a criterion, toaether with an 
CR line, exclusive CF conditions can tE 
specified. 

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

There is a situation in which it is 
desirable to treat two or more ditterenl 
card types in an OR relationship. 
Different card-type Resulting Indicators 
are then assigned in the main line and the 
OR line (s). This applicatien is describEd 
under Iie1g=B§fQIQ_B§1~!!2Q (cols. 63-64). 

In Model 20 card RPG, it does net 
matter, when using less than three Record 
Identification Code fields (cols. 23-27, 
30-34, 37-41) in a linE, which ef 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 ethEr RPGs, however, the 
first field should always bE used, the 
second field should be used if two er 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 
ea€fl-··ef··tfletfl£ee··-Re-e-B£d Ieefl-t·ii-iea-ti--o·n
Code fields are identical. ~herefore, only 
the first field (cols. 23-27) is dEscribEd 
in detail. (Cels. 21-22, 28-29, and 35-36 
do net apply to Model 20 card RPG. ThEY 
may ce left blank er coded with zeros.) 
Illustrations of all cemmen types cf 
entries for card-type identification fol
low. (Earlier illustrations appear in 
Figures 5, 9, 12, 17, 19, and 20.) 

pO~1~iQB_JfOl§~_1]=1El: 1he number of the 
card column (righ t- j usti f iE d) to ce checkec 
for the identifying code punch. A leading 
(tens-position) zerc nEed not be reccrded. 

~h~raf!er_J~21~_271: The character to be 
matched against the contents of the card 
column spEcified in cols. 23-24. Any of 
the 256 fEcrIC characters, including tlank, 
is a valid entry. (But see ~, below.) 

t = ~he criterion is satisfied if thE spec
ified character (as Fer col. 27) 
apFears in tl:e desianatEd (eals. 2:-24) 
card celumn. 
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N The criterion is satisfiEd if the spec
ified character doeE not appear in the 
designated card column. 

£LZL1L~sl .. !_lli: The programmer spEcifies 
here whetter the entire ctaracter in ccl. 
27 is to be matched against the entire 
character in t~e card celurrn, er oLly 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 EFecified in col. 
27 is ccmpared with the entire 
character in the data-card cclumn. Any 
of the 256 EBCtIC characters may be 
used. 

Unless it is necessary to spEcify D 
or Z (se e below) I to e lirei na te tbe zone 
or digit portion of a character, C 
should be entered in ccl. 26. This 
conserves core storage and program 
execution time. 

Z Zene. 
The zone pertien of the character spec
ified in cel. 27 is ccmFared with the 
zcne porticn of the character in tbe 
desi~nated (col. 23-24) data-card 
celumn. 

Ccnsidering first crly the mest com
men eempariscns: 

J~-zs~~: If & (12-punch), any cne of " .. _"" _" _ . _ _ .. r 
the ~etters A through 1, Character u, 
or any cne of the rerraining six charac
ters in the"FBCDIC-table cclumn 
labelled C is specified in cel. 27, it 
will match as equal in zene to any of 
these 17 characters in the data-card 
colu~n (specified in cels. 23-24). Any 
ether characters in the data-card 
celumn are treated as unmatched. 

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

No-zcne: If col. 27 is blank, ccntains 
any cne of the digits C-9, or contains 
any cne of the remaining six characters 
in tre EECDIC-table cclumn labelled F, 
it will match as equal in zene to any 

UI "(.llt=se i7 chal:actel:S (actuaLlY, 10 

characters and blank) in the data-card 
celumn (specified in cols. 23-24). Any 
ether characters in the data-card 
celumn are treated as unmatched. 

Expressed more broadly, and qeneral
ized te the full EBCDIC (see Appendix 
D, Figure Dl): Anyone of the 256 
EECDIC 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 EECDIC table, 
and be unmatched tc any other data-card 
character, with three exceptions: 

If & (1 2-punch) or any character 
in table celumn C is specified in 
col~ 27, & is considered to be part 
of EBCDIC-table celumn labelled C 
(only). However, if one of the 
characters in the EBCDIC-table 
column labelled 5 is specified, 
other than & (12-punch), then & in 
tbe data card matches only any 
character shown in that column. 

If - (ll-punch) or any character 
in table celumn D is specified in 
col. 27, - (11 -puIlch) is considered 
to be part ef EBCrIC-table column 
labelled D (enly). However, if one 
of the characters in the EEcrIC
table column labelled 6 is speci
fied, other than - (11-punch), then 
- (11-punch) in the data card 
matches only any cf the characters 
shown in that column. 

If column 27 is left blank, or 
any character in table-cclumn F is 
specified, ~ is considered to te 
Fart of EBCDIC-table column 
labelled F (only). However, if one 
of the characters in the EEcrIC-

LJable column labelled 4 is speci
fied, other than ~, then ~ in the 
data card matches only any charac
ter shown in that column. 

D Digit. 
The diqit portion of the character spec
ified in col. 27 is compared 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 cel. 27. 

Any character in col. 27 will match 
"equal ll 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 varicus characters. 
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r-------T------------T-----------~--------~ -------., 
" IContents of IResult ofl 
I' I Data-Card ICemparing, 
I I ICelumn ISpecifiedl 
I I Ibeing ICharacterl 
I I ICompared Iwith I 
I I I (C 0 1 u m n I Char act er I 
I' ISpecified inlData-Cardl 
ICol. 261 Col. 27 ICols. 23-24) ICclumn I 
1-----+ -+-----------+------+_---

comments 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I c, S " S ,Match I 
I C I 8- , & IMatch lIn each case, any other character 
, C If' ~ ,Match ,designated data-card column would 
I C I 5 I 5 ,Match la non-match: C in cel. 26 causes 

I 
in the I 
result inl 
compari- I 

I c, $ , $ I Ma tch ,son of the en tire character. I 
I 

,---of 
I C I 1 1 - 9 - 8 - 5 I 1 1 - 9 - 8- 5 I Mat c h , 
~-----~----_f---------+_------_+_ 

Z I A D Match I Both have same zone--EBCDIC-table column C 
Z, H 0 (12-0) Match IBoth in EECtIC-table column C 
Z I H & (' 2-punch) Match ,When a character in cel umn C is specified, 

Z 
Z 

Z 

Z 

Z 

Z 
Z 
Z 
Z 

z 

Z 

, '(&) is assigned to column C 
112-0-9-8-6 F Match IBoth in EBCDIC-table column C 
& (12-punch) 12-0-9-8-5 Match ,When (&) specified, it is assigned to 

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

$ (11-8-3) 

- (11-punch) 

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

p 

8- (12-punch) Match 

Match 

R Match 
P Match 

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

(11-puDch) Match 

,EBCDIC-tatle column C - not 5 
IWhen any character, except (&), in IBCDIC
,table column 5 is specified, (8-) remains in 
Icolumn 5 
IWhen (-) is specified, it is assigned to 
IEBCDIC-table column D 
IBoth in EECDIC-table column D 
IBoth in EECDIC-table column D 
IBoth in EECDIC-table column D 
IWhen a character in colUmn D is specified, 
I (-) 'is assigned to celumn D 
IWhen a character in column D is specified, 
I (-) is assigned to column D 

(11-punch) 1% (0-8-4 ) INon-matchlWhen (-) specified, it is assigned to 
I IEBCDIC-table column r - not 6 

'Z 
-'J 

I
I 
1% 

'r 
I 
1& 

(0-8-4) 
I 
I-
I 

(1 1-punch) I Match I When any character, except (-), in EBCDIC
r~anTe' -c'oTUiii"il"6 "i"s"spe-cified, T;';'Tt-e-ma--nrs-'--ih 1 

z 

Z 

Z 

Z 

Z 

z 

Z 

Z 

Z 

Z 

1-
o 

I 
(12 - p un c h) I -

I 
(11-0) 

2 

8 

Icolumn 6 
(ll-punch) Non-matchlZone punches in different EBCDIC-table 

(ll-punch) Match 

4 Match 

o Match 

Match 

Jcolumns 
IWhen a character in column D is specified, 
I (-) is assigned to celumn D 
I Same zone (no-zone), because in same 
IEBCDIC-tatle column 
IWhen ~ specified, it is assigned to EECDIC
Itable column F (ne-zene) 
IWhen a character in column F is specified, 
~ is assigned to column F 

12-8-1 Non-match When ~ specified, it is assigned to EECDIC
table column F - not 4 

12- 8- 1 1) Match When any character, except fl, in IECDIC-
table column 4 is sFecified, 1) remains in 
column 4 

f> S Non-match When 1) specified, it is assiqned to column 
F, and does not match zone in column E 

S t Non-match Zone in column F does not match zone in 
EBCDIC-tal:le celumn 4 

0 'I Nen-match Zone of column F (no-zone) does not match 
zone of column E 

L ______ ~ ___________ ~ _________ ~ 

Figure 21 (part I cf II) • Results cf Ccmparing Various Data-Card and Record
Identification-Cede Characters, with Specification of C, Z, or D 
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r-------T-----------~-----------~--------~ 

I ZIT 0 INon-matchlZone of column E does not match zone of 
I I I Icolumn F (no-zone) 
I Z IC-8-2 S IMatch IBoth are in EECrIC-ta1:le column E and 
I I I Itherefore have same zcne 
I Z I W Z I Match IEoth are in EBCDIC-table column E and 

I I Itherefcre have same zone 
Z 1- (,,-punch) V INon-matchIColumn-D zene does net match column-E zcne 
Z & (12-punch) V INon-matchIColumn-C zone does not match column-E zone 
Z 12-11-0 ~ (8-4) Match IBoth in EECDIC-table column 7, and there

Ifore same zcne 
Z a (8-4) 12-11-C Match IBoth in EECDIC-table column 7, and there

Ifore same zcne 
Z 12-11-6 12-11-1 Match !Both in EBCDIC-table column 9~ and there

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

Ifore same zone 
Z H Y Non-matchIEBCDIC~ta1:le columns C and E have different 

Izones 
Z Q Y Non-matchIEBCDIC-tatle columns rand E have different 

Izones 
Z 8 Y Non-matchIEBCDIC-table column F (no-zone) does not 

,match zone of column E 
Z Y 8 Non-matchIEBCDIC-ta1:le celumn E dees net match in 

I Izone to column F (no-zone) 
I--------+------+---------f------f----------------------------------1 
I D I A I J IMatch IBoth in samE row (1) of EBCDIC table 1 
J D I A 111-0-9-1 IMatch IBoth in samE row (1) of EBCDIC table I 
I D 1 A I 1 IMatc~ IBoth in same row (1) of EBcrIC table I 
I D 16 (12-punch) 1- (11-punch) I Match I Both in samE row (0) of EBCDIC table I 
I r I -t I 0 I Ma tch I Both in same row (0) of EBCDIC table I 
I D 1 C J 12-11- 8- 1 I Match I Both in samE row (O) of EBCrIC tatl E I 
I D 1$ (11-8-3) 112-9-8-3 IMatch IBoth in samE rew (B) of EBCDIC tatle I 
I D 112-0-9-8-3 112-0-9-8-2 INen-matchlln different rows (B and A) of EBCDIC tablel 
I DIS I T INon-matchlln different rows (2 and 3) of EBCrIC tablel 
L--_____ J-_________ ~ __________ _L_ ______ __L_ ----J 

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

Eig~§_22 illustrates various correct 
card-tYPE definition entries in cols. 19-
41, including some uncommcn ones. Explana
tions follow, lettered tc correspond to the 
circled letters in the figure. Letters, 
rather than numbers, are used to stress 
that the crder in which the prcgIam teEts 
the specified codes against those in tre 
input caId does not necessarily corresFond 
to the order in which card types are 
entered in the input specifications--see 
preceding SEction Nature-2!_!.h§_~.§:rd=l'~ 
~§gg§gf§_~hefE. (All card-type defini tions 
should therefore be known to be mutually 
exclusivE--one cannot aSEume 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 adequate for mutual exclusion.) 

Explanation of Figure 22 

a. The card type is assiqned indicator 05 
when col. 80 contains an & (12-punch), 
any cf the letteIs A - I, OI any of the 
remaining seven characters (12-0, and 
12-C-S-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 assiqned to a card that 
meets all of these five conditions: 

1. Col. 1 contains a 12-punch, and no 
ether 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 remaininq seven 
characters in column C of the 
EBCDIC table; and 

3. Col. 79 contains cne of the 16 
characters in column 5 of the 
EBcrIC table. (Note that a 
12-punch is ene of these 16 
characters. ); and 

4. Col. 75 does not contain any of the 
characters in row 4 of the EBCDIC 
table (e.q.: 4, U, M, D, 12-11-0-4 
etc., to 12-9-4); and 
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IBM System/360 

00 •• ___ _ 
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1 , 

Programmer __________ _ '- IT] 
Record Identification Codes Field 

, 2 3 Location 

i ~ 
lIM Filename Field Name 

1 ~ 
] Position Position Position From To ] 

8 .. 
!:~! ~~ I !:~i ~ 

} J f "2 
E 

~ of 8- iS~ !S~ o~ J . ZUU 

3 • _, • 7 • 9 1011 1213 U 15 I. 111920 21222324 ",. 2721 293031 3233 3 .. 353637 31 Il. 40" '"., 46.7 '" 4' 50 51 53,5.45.5,565758 ,.60 
o! 1; I ~dsITAN!AiL SA 1c6:S 

, 
'8:(1 ~~ I I (:0.) 

0: 2 I i I 
I ~ 

0: 3; I I'll lid 1 ~& 8. ~1218 ,79 Z~ h'\ 
0, • I ANtl 75 INDt-l dJ,5 IzIT '-:::/ 

o~ 5 I 

0, 6 I ~5 INlo lea 1 [)~ 1 t;'\ 
0; 7 I OR 1 ~ .. ~IN il"~ 

'.:::/ ' 

0: B I ! , 

0, , I l~ 10 25 1 Iz- t::i\ 
1: 0 I OR 26 5 ~11 

';;;/ , I 

, , , 
I 

I 2' I 1{2~ 112 1 ic! T! ,,1'1:2 ,17'\ ' I 

I 3 I 
I 

, :olR 75 Irl:;z , tit. Irlt :\j' I 

': .' I i : I I 

, 5 I ; I 199 1k:l HI 1 iCl :7! Ir~ i :(f~ ; i 

1 ' I I I " I I 

form X2.-33!1O-1 
Printed in U. S. A. 

75 7677187980 

Id:~~;,:;on I I I I I I I 
Field 

Indicators 

~ Sterling .l! 
.: z.,-o Sign 

1 Plus Minus 0< Position 
Blank 

~ 
63'4 6566 67 61 6970 7172731. 

Figure 22. ExamFles of Card-Type Identification Entries 

c. 

c Col. 5 contains ene of the 16 
characters in column E of the 
EECDIC table (e. g.: 0-8-2, 
11-0-9-1, S, T, etc., to 
11-C-9-8-7). Note that no match 
cccurs if the data card is tlank, 
cr punched zero cnly (i. e., the 
uni"t-rec-ordHol!"eritl(--cO"de----C--zone 
for letters s - Z does net aFFly). 

This exam FIe also illustratEs AND 
lines. Note also that a leading 0 may 
te omitted from card-celumn number 
(e.g., col. 1) or recorded (e.g., col. 
05) • 

Indicator 08 is assigned to a card that 
meets either of theSE criteria: 

1. Col. 1 contains cne ef the 
characters in ro~ B of the EBCDIC 
table (e.g.: $, 12-11-0-9-8-3, 
cemma, 12-9-8-3, etc.); er 

2. Col. 1 contains a 4 (and no ether 
Funch) and col. 5 centains any 
Funch (i.e., is net clank). 

This example also illustrates an 
(inclusive) OR relation, with either of 
twe card types assigned the same 
Resulting Indicator. It also shows the 
cembination of an AND relationshiF (two 
criteria in the OR line) with the OR 
relationship. 

d. Indicater 25 is assigned when col. 1 of 
a card contains an l1-punch, any of the 
characters J - B, or any of the remain
ing seven characters in column D of the 
EBCDIC table (11-0, 12-11-9-8-2, etc.). 

Indicator 26 is assigned when cel. 5 
is blank, contains any of the digits 
0-9, or contains any of the remaininq 
six characters in column F of the 

EECDIC table (12-11-0-9-8-2, etc.) 

The value of this type of OR 
relatienship--where twe card types are 
assigned different indicators, yet 
placed in an OE relationship--will 
bEcome clear when Field-Record Relation 
(cels. 63-64 in the inFut specifica
tions) is discussed later. 
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e. Indicator 12 is assigned when ei ther 
ene ef two sets cf criteria is met: 

1. Col. 1 contains a 1 (and no ether 
punch) and cel. 75 dee s net cen ta in 
a 2 alone (other characters that 
inccrporate 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 
Funch) and ccl. 1 does nct contain 
a 1 alone. 

This illustratEs an exclusive OF 
relaticnship: the criteria for indica
tor 12 are satisfied if §i!her of two 
conditiens applies (1 in ccl. 1 ~~ 2 in 
col. 75), but not if lcth aFFly. 

f. This assumes that the card is wreng if 
coth of the conditions ecc~r that were 
handled in entry (e) as mutually 
exclusive. 

If the card contains totr a 1 
(alone) in cel. 1 and a 2 (alone) in 
col. 75, indicator R1 is assignEd. 
Unless the H 1 (or H2) indicator is 
reset ty a programmer's spEcificatien 
teforE 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 specificatiens not to ce 
executed vhen H1 is en (by specifying 
NH1 in the cenditioning indicator 
field s) • 

Threughout, in Figure 22, notice that-
while numcered Sequence entries (in cels. 
15-16) m\;st be in ascending-number crder, 
and must start with 01--Besulting Indica
tors can be assigned in any order. 

Previous sections statEd that, when an 
input card of an undEfined type is read, 
either an error step or a perpetual pregram 
loop (see Warning~, item 2(a), acove) 
results. To avoid a perFetual Frogram loop 
or an errer stop which rEquires card handl
ing for restart, and to facilitate typas
sing of calculation and output specifica
tions for invalid cards, the user should 
make provision for invalid cards in trE 
card-type definitien specificatiens (cols. 
19-41) fcr each file. Ei~re 23 illus
tratEs three approaches. For simplici ty, 
cnly two legitimate card types are used in 
each exaffiple; and the assumpticn is made 
that one type contains a 1 (enly) in ccl. 
5, and trE other a 2 (cnly). 

1.1 I. 
I 

Record Identification Codes 
1 2 3 

I 

Po.;,~ 1_ 
line Filename 

Z ! I Position _ = :::0 Position ~ 

I~I I ~ ~Ii .~ I ~ Q ~ ~~ j I~.e 
JI Ii ' Go ] I ~ S ~ l"Uo o~ 

Z 0 

19 :ZOi21 22 2324 2S 2627 

Zu 

3" S 6 7 8 9 101112131.4 IS 16 1718 282930313233].( 3536373839040 

o 1 'SALES ~~1 10 H1 5N K:l 5N ~2 + 
Q 2 , I ~ 
o 3, 

, 21 lNo 4S 5 K:l ( 1 ) 
o " 

, y 
o 5 , c2 lD 148 5 C2 1 
o 6 

" 
, ... 

o 7 ,icOMMISSN y..y 99 SN Cl 51" k:2 I 
o 8 , -L 
o 9 , ~11 15 5 (1 ( 2. ) 
1 0 , y 
1 1 , 1051 24 5 <:2 I 1 .. 
12 , ... 
13 '(DSTSALS IxA ~1 5 C1 T 
1 " 

, ....l 
1 5 , IxS (,12. 5 1C2 ( 3 ) 
1" 

, '( 
17 I Yy 1 .. , 

L 

Figure 23. Examples of Protection Aqainst 
Undefined Card Type 

Explanation of Figure 23 

i 
~ 

! 
.2 

2. 

12 

z 

~~£mEl§_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 indicater was reset (by a programmer's 
specificatien) before detail-time output. 
(The halt is nen-abortive: the system can 
be re started by pressinq 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 cel. 18), loIhich 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. 15-1 E), as 
shown--a stop for card-type seguen~§ error 
could occur on an invalid card, even though 
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 ]Etu~§_of th~Card
!YE~ggg~rrce Chec~. In example 1, either 
specification line 01 or line 03 could be 
the first one compared against a data 
card.) A card-type sequence eI:'ror stop 
--in contrast to the H1 halt--is more com-
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plex to restart, doe~ not Frcvide a unique 
indicator to condition eXEcuticn of ~FECi
fication~ fcr invalid card types, and does 
not offer a ~ingle methcd tc ~tackEr-~Elect 
such a card (with or without stofPing) • 

EXEm£1~1 shows an effEctive method of 
achieving the same flexible result as in 
ExamFle 1, yet requiring a ~Fecific (ncn
opticnal) card-tYPE sequence fcr the valid 
card types. Card-tYFe specifications with 
alphatetic Sequence entrie~ (ccl~. 15-16) 
are always tested before those with numeric 
Sequence specifications (see !at~~~21_th~ 
f~rd=1~E§_Seg~Qf§_f!~~~). Thu~, in this 
example, the validity of the card tYFe is 
always crEckEd first--the user i~ a~~ured 
of indicator 99 for an invalid card tYFe, 
and can stacker-select invalid cards by a 
simple entry in ~pecificaticn line 07. 

Indicator 99 does not cause a systerr 
stcF; but ctherwise it may be (sed like the 
H1 indicator in Example 1 to conditicn the 
executicn of specificaticns. If a halt 
after an invalid card is desired, H1 cr H2 
can, ef ce~r~e, be a~signed in Flace of a 
numeric indicator like 9S. 

!'!.~!!!.El§_] takes advantage cf tte fact that 
card-type identification ~Fecificaticn~ 
with alFtabEtic Sequence de~ignaticn (cel~. 
'5-16) are always tested in the crder in 
which they are entered (see N~!~~~_2i_jh~ 
Card=TYB§_~~~uenc§_Check). ~he ExamFlE, 
however, assumes that no card-tYFe sequence 
check is required. 

SFecificatien line 17 will be tested 
against a data card only whEn neithEr the 
~pecificaticns in line 13 nor those in line 
1S--m-afchECr tEe data card~·· ·-SlTIcE"--nc- Record 
Identificaticn Ccdes aFpear in ccls. 23-41 
of line 17, it will alway~ match again~t a 
data card when tested. ~hus, whenever 
neither line 13 nor line 15 matches thE 
data care, line 17 will te tested and it 
will matcr--therefore, all invalid cards 
will be associated with line 17. 

No Resulting Indicator (cel~. 19-20 
tlank) wa~ assigned to invalid card tYFes, 
merely tc illu~trate another pessitle 
approach (any indicator, includinq H1 cr 
H2, could have been assigned). If specifi
catiens that are to be executed fcr valid 
card types (cr before the first card) are 
all conditioned by indicatcrs which are off 
for invalid card types, then the absence of 
an indicator during processing cf invalid 
tYFes surFre~ses executicn cf such 
specifications. 

Example 3 illustrates a cenvenient tech
ni~ue fer identifying invalid card types 
when specifications for invalid types ~ould 
be complex. For example: If there are 
several valid card tYFes, each wit} 

numerous AND and/or OR relations, it could 
become involved to ~Fecify the Recerd Iden
tificaticn Ccdes for an invalid type. such 
specificaticns would require the neqation 
of all pcssible valid card-identification 
Funch ccmbinations. The limitatien 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--if it is first, every card 
will te treated as invalid, since there are 
no specifications in cols. 23-41 to exclude 
valid cards frem matchinq the line. 

The stacker-select entry in col. 42 of 
all three examples is explained below 
(under ~!~~~§~_~§l§fjl. 

Records in an eR relationship 

Records in an OR relationship· must be in 
the same file. The three types cf eR rela
ticnshiFs are described belcw. 

1. Identical Fields and Similar 
Processing: 

The input field~ of several card types 
are in the same columns, have the same 
format, and identical field names 
apply. No distinction between the card 
tYFes is required in the field 
descriFtion entries--each field is 
described only cnce--and the several 
card types are treated throuqhout as 
though they were identical, with cne 
Fossible exception available: they 
can--if desired--be SElected to 
aI-fferent-stack·ers -by--€nt~TEs·· in 
cel. 42 of the input sFecifications (if 
no eutput operation is performed on 
them). Eecause the fields for two or 
more card types are describEd cnly 
cnce, cere storage space is saved. 

The Resultinq Indicator in cols. 
19-20 cf the main card-tYFe identifica
tion line apflies alsc to the OR 
line(s) where no Resultinq Indicator is 
entered; alternatively, the same 
Resulting Indicator may be repeated in 
the CR line(s). 

This type of eR relationship was 
already illustrated in Fioure 22: 
lines 06 and 07, and lines 12 and 13. 
(A different stacker could have bEEn 
specified in ccl. 42 for the two card 
types in an OR relationship.) 

2. IdEntical FiElds but DiffErent 
Processing: 

~wo or more card-types ciffer only in 
treir Record Identification Ccdes 
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~ols. 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 descrited 
enly once--but the card types are to be 
processed differently in the calcula
tien 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 specificatiens. 

Figure 17B, lines 12 and 13; Figure 
'7C, lines 13 and 14; and Figure 22, 
lines 09 and 10 represent this kind of 
OR relationship if cols. E3-64 of the 
field description lines (not shown) are 
tlank. 

3. Some Identical and Some Different 
Fields for Different Card Types: 

See Field-Record Relation, telow. 

OR Relationships are further illustrated in 
Figure 26, below. 

Stacker Select--Col. 42 

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 specificatiens. Kig~~~ 
itemizes the normal and additional stackers 
for card input/output units with multiFle 
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) • 

!Q1§: In the case of the IBM 2520 Card 
Punch or Read-Punch, cards with Funch 
errors are automatically directed to stack
er 2--the nen-normal stacker--by the 
system. 

INPUT/OUTPUT 
UNIT 

IBM 2520 
CARD PUNCH 

ar 
READ-PUNCH 

IBM 2560 
MULTI-
FUNCTION 
CARD 

IMACHINE 

Figure 24. 

ISTACKER SELECT STACKER NO. 
CODE 

blank or 1 1 (Normal) 

2 2 

I 

Model Al Madel A2 

blank 1 1 
(from hopper 1) (Normal Selection) (Normal Selection) 

I~~ank. A' 1:--" 
2 

:N_al S'loe"oo)1 

2 

:-'l .. .".41 5.loe';",,) 1 

2 

3 3 3 

5 5 

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. 

lQput-file 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
FOrma t 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 

I

results, by means of the EXIT operation 
code and BAt subroutines (see proqramming 
Tips, Appendix E). 
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Combined-file cards may be selected in the 
i'npu t",;lt'pecifications--when selection can be 

,bas,ed,:'on card ty pe alone--er in the eutput
format specificatiens. It is permissible 
to select some card types within the file 
in the input specifications, and others in 
the output-fermat specifications. The cri
teria to be applied are: 

,. A card type must not have stacker
select instructions in both the input 
and cutput-format specifications. 

2. If any outpu t opera tien (punching and/ 
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 next card and this next card is 
never read.) 

3. If stacker selection is to be based on 
the results cf calculation specifica
tions, or on the result of matching 
between files (MR indicator), it must 
be designated in the output 
specifications. 

4. While 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 cembined-file 
card type on which an output operation 
is not to be performed--i.e., the card 
type will not be punched or 
card-printed (interpreted), nor will it 
be stacker-selected on the basis of 
ca lcu.l-a-t-ic-R-=..spe-G-i-fie-at i-c-ns-'-{7f 
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. However, 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 
the-I/O device referred to is the 2560 MFCM 
Model A2, the card is directed to stacker 
4 • 

AND Lines 

When the number of Reccrd Identification 
Codes 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 eR 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 
ahsence-or" an' inputs1:a.-c1Cer:;;;s-eTe"a-
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, to 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 waste 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 s~veral line£ describing ene 
card type (AND lines) or relatEd caro types 
(OR line£), field descripticns begin imme
diately below the last of £uch card-type 
identificaticn lines. The file ana caro
type identificatien area (cels. 7-42) must 
be left blank in field description lines. 

Input fields are tested for setting of 
Field InoieateIs, and tran£ferred to the 
internal process area, in the £eguence in 
which they are entered. This need concern 
the user cnly when uncenventional a££i~n
ment of indicators, or multiple a££ignment 
of the same indicators, is invclved. 

If the application dee£ flet utilize any 
data from fields of a card type, no field 
descripticn is required. This ceuld te the 
case, for instance, when tte OIly eperation 
perfermed for a card type i£ stacker selec
tion baseo cn card type. 

leave col. 43 blank for normal (unpacked; 
input data. 

Enter the letter P in cel. 43 if the 
input data is (already) in packed-decimal 
format. 

If thE same input field appears more 
than once in the input specificatien£, with 
the same name, that input field must always 
or never be £pecified as in packed fermat 
~ in col. 43)--i.e., it cannot be desig-
nated as packed input for cne card type and 
unpacked fer anotbEr, with the £ame field 
na me. 

Packing i£ a data-stoIa~e tEchnigue 
whereby !~2-digi!§ (er one digit and sign) 
are stored in the space normally required 
by ~]§~lFhamer1~~BE£ac~§£--i.e., cne core 
storage byte or one card cclumn. The FPG 
converts numeric input data to Facked for
mat, if the oata i£ to be ~£ed in numeric 
compare, arithmetic, editing, or Zere Sup
pres£ operations (£ee D€£imal Rositi~~EL 
col._21, telew). The P entered in cel. 43 
prevents FPG from packing numeric data 
again if it is already in Facked format at 
time of inFut. 

Numeric input data may, for example, be 
in packEo format in crder to get mere 
informaticn into one card. (Thi£ cculd 
reduce the number of cards to be processed 
by up to 50%.) 'Ihe data might have been 
punched inte the cards a~ cutput in Faeked 
format in a Freviou£ oFeratien. Punching 
output data in packEd format can £ave 
puncbing time en a £erial Funch (e. g., MFCM 
or 1442) if it thereby reduces the number 
of the last column to be punched. 
Incidentally--where data i£ reguirEd te be 
in packed format bEcause arithmetic er 

editina operations are to bE performed upon 
it--input in packed format saves tbe pro
cessing time for packing, ano core storaqe 
for the packing routine. 

When i~put data is already in packed 
format, the BPG program as£umes tpat the 
lOW-CIder position ef the field centains a 
punch cembination whose bit equivalEnt for 
the lower "half-byte repre£ents a valio 
sign. This implies that the punch combina
tion in the lew-order position of the field 
must be represented in row A, E, C, D, E, 
or F of thE EBCDIC table (Appendix D, 
Figure D1)--E and D are treated as minus, 
thE ctbers as Flus. Hence, no blanks 
(X'40') are allowed in the low-crder 
(rightmost) byte of a field specified as 
packEo~ Since 0 is an invalio sign, any 
arithmetic operation attempted with this 
field will result in a non-standard machine 
halt (£pecificaticn Error). If thE field 
is to be used in numeric compare, arith
metic, or Editing (including Zero Suppress) 
operatiens, the punch combinations for the 
low-crder column arE further confined to 
EBCDIC-table columns C-9; the punch combi
nations for all columns, except the lew
order column, are then confined to EBCDIC
table columns 0-9 and rows C-9 (i. e., they 
must consist of twc valid digits). AFFen
dix D di£cuSSES data formats. 

An input field specified as Packed (P in 
col. 43) is always considered by the Fro
gram to be numeric; a specification must 
therefore be entered for such a fiEld in 
Decimal Positicn£ (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) mu£t reflect the 
actual columns that contain the fiEld in 
the input data card--not the numbEr 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 calculaticn specifications, the fielo 
size must be considered exactly large 
enough to accommodatE the same number of 
digits (and sign) in unpacked format. If n 
represents the numbEr of card columns of 
the packed input field, the length of the 
fielo in calculation specifications becomes 
2n-1. This also apFliEs to output-format 
specifications for packed input fields, 
unless "Packed Fielo" is specifieo in the 
cutput-format specifications, too. 

Input fields designated as packed (P in 
col. 43) cannot be u£ed with Ccntrol-Level 
(cel£. 59-60) or Matching-Fields (cols. 
61-62) entries. The eguivalent effect can, 
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however, be achieved by a sEcond field
descripticn entry for the same input field, 
with a different field name, leaving ccl. 
43 blank and treating the field this time 
as alFhameric (no entry in ccl. 52). If 
Matching Fields (cels. 61-E2) are used with 
this secend entry, the user must realize 
that the sequencing cperations are then 
rased on the field ccntents as one EBCIIC 
character per column--not twc digits Fer 
column. Appendix I explains tt.e relative 
seguence Fcsiticn cf each cf the 256 EEeDIC 
characters. Note that, if the second 
definiticn of the same field (with a dif
ferent field name) is used selely fer 
Control-Level or Matching-Fields purpcses, 
a diagnostic warning message ("unreferenced 
field names") is printed d~ring generation 
of the orject program; but generaticn Fro
ceed s preFerly. 

Note: While, as discussed above, PackEd 
format is available as a cempaction techni
gue for numeric inFut (and/er output) data, 
column-binary (card-image) input (or out
put) cannot be used with this FPG. 

Field Location--Cols. 46-47 and 50-51 
(Col~-44:45-and-48:49-ar€-net-US€a-in 
~odel 20 card RPG--they may be left rlank 
or ceded ~ith zeros.) 

These cclumns define the lecaticn of each 
input field in the card. 

!he maximum length of an input field is: 

a. 

b. 

For a standard (unpacked) numeric 
field: 15 celumns. 

___ . _____ f.J~_lJl$_ LQ __ ..b£--__ ns_e.diL--li-U~]';.i_c_G~_m_pa-£-e--
er arithmetic operaticns, and/or to be 
editEd or zero-suPFressed in outFut 
specifications, must be defined as 
numeric--by an entry in Decimal posi
tions (col. 52). 

For a packed field: 8 columns. (See 
K£ck Ed, above.) 

c. For an alphameric field: No limit, 
ether than data inFut-card capacity (80 
columns) • 

Input fields may be listed in any order, 
except when Control Levels are specified 
(SEe cols. 59-6C, below) or Field-Record 
Eelation is invelvEd (SEE ccls. 63-64). 

It is Fer~issible for input-field card 
columns te overlaF, if the fields are civen 
different names. 

From--Cols. 46-47 

The number of the leftmost (high-order) 
card column cf the input field. The entry 
must be right-justified; a leadinq zero may 
be omitted. 

To--Cols. 50-51 

The number of the rightmost (low-order) 
card column of the input field. The entry 
must be right-justified; a leadinq zero may 
be omitted. 

No!~: A single-column field is defined by 
the same column number in cols. 46-47 and 
50- 51 • 

For alFhameric fields, leave col. 52 rlank. 

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. The input field is in packed format (P 
in col. 43)--see PackeQ, above. 

2. The field will be used as a factor or 
result field in numeric comFare or 
arithmetic oFeratiens in the calcula
tion specifications. Arithmetic opera
ticns comprise: additicn, subtraction, 
multiplication, and divisien--i.e., the 
operatien codes ADD, Z-ADD, SUE, Z-SUB, 
MULT, DIV, MVR. (An in put field cannot 
be defined as numeric--i.e., have Deci
mal Positions sFecified--in calculation 
specifications unless it was defined as 
numeric in the input specifications.) 

3. 

4. 

5. 

The field will serve as search argument 
in a leok-up (LC~UP) oFeration for an 
argument table defined as numeric. 

Edit or zero-suFpress oFerations are 
specified for the field in the output
format specifications. 

output is specified to be in packed 
fermat (see Q~!E~!=I2~mA! 
~.Eeci.fi.f£.!io.!!§) • 

For a field that is to be treated as 
numeric, enter in col. 52. a diqit from 0-9 
to represent the number o~ddecimal places 
in the input data field. For standard 
(unpacked) numeric input fields, the 
Decimal Positions entry is synonymous with 
the number of card f21umns to be considered 
to lie to the right of the decimal point. 
For packed input fields, it applies to the 
number of gigi~.E2§i!ien§ to the riqht of 
the h YFoth etical dec imal point (e. g., a 3 
in col. ~2 for a packed input field 
specifies 1 digits to the riqht of the 
decimal Foint, contained in the 1 
right-hand columns). 

The maximum number of decimal Fositiens 
that can be specified for a field is 9; but 
the number of decimal Fositions specified 
must n~t ~c j~c~tcr tha~: 
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i. ~ne length of the field--for stanaard 
(unpackec) numeric infut field!:; cr 

~. the digit cafacity cf tte field--fcr 
packed input fields. (Digit capacity 
2n-1, where n = the length of the 
FackEd input field.) 

If the entire field reFre!:ents an 
integer, witheut any decimal places, enter 
o in col. 52. 

An entry (O-g) in col. :2, 1:esides 
designating that field as ~umeric, alse 
serves three related purFoses for the field 
specified in that line: 

1. It assigns tt.e locaticn ef the decimal 
Faint, so that the etject Frcgram can 
perfcrm autematic aecimal-foint align
ment during numeric ccmpare and arith
metic operations. 

Note: If a field must 1:e defined as 
numeric, but will not te used in cem
pare cr arithmetic oFeratiens, any of 
the digits 0-9 (within field-size 
limi t) may be !:pecif ied--i t need not 
conform to the number cf decimals in 
the field. 

2. It directs the otject Fregram to Fack 
the field (see Appendix D)--unless 
input was already in packed format (P 
in C cl. 43). packing stri FS off all 
zones, except in the lcw-order (right
most) Fosi tion of the field, where 
Facking causes inver!:icn of the zone 
and digit. At the same time, blanks 
are ccnverted to zeres. 

In numeric ecmpare, arithmetic, and 
editing oFerations, tbe program treats 
an input field with a 12-overpunch or 
the arsence of a zone everpunch in the 
low-crder celumn as Fcsitive(+); and 
an input field with an 11-cverpunch in 
the lcw-crder cclumn is trEated as 
negative (-). 

Where zones are strifFed (i.e., all 
tut tbe lOW-order cclumn) all Funch 
combinatiens that appear in cne row of 
the EECDIC table (see Appendix D, 
Figure D1) take on tte value that 
appear!: under the cclumn heading F for 
that row (e.g.: 12-9-4, 12-11-9-4, D, 
M, U, 4, etc., all beccme 4; tJ, S, -
12-11-8-1, etc., all cecome 0). 

Fer the low-order Fosition, zones 
are handled by the pregram as follcws: 

a. If the celumn contained any of the 
punch ccmbinations in EBCDIc-table 
cclumn E or F, the E- or F-zone 
remains and the field is treated as 
Fositive (or zerc, if entire field 
is zere). 

c. If the column contained any of the 
punch combinations in EECDIC-table 
column D, or an EEcrIC 60, I-zone 
is assigned and the field is 
treated as negative (or zero, if 
entire field is zero). 

c. All other punch comtinations are 
assigned C-zone and the field is 
treated as positive (or zero, if 
entire field is zero and/or blank). 

Once the field recemes a result 
field for 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 editinq 
operations, the punch combinations in 
all card columns of the field must be 
represented in rows 0-9 of the EECDIC 
table, to yield valid digits when 
packed. 

3. It causes zones in any position of that 
field (includinq 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 Matchinq 
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 
Centrel-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 ~ zone-
see EBCDIC table)--specifically: each 
code in an EECIIC-table colUmn larelled 
O-E is converted to the code in the 
same row under column heading F. 

If it is desired to treat the field 
as numeric for calculations and/or 
editinq--but to retain zones for 
Control-Level and/or ~atching Fields 
operations (e.g., to distinguish posi
tive from negative control qroups)-
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)! tut includes 
the Control-leVel (eols. 59-6C) and/or 
Matching-Fields (eols. 61-62) specifi
cations. This thechnigue, of course, 
consumes additional cere storaqe space. 
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Note also that, if the one field name is 
used solely with Centrel-Level or Matching
fields s~ecificatien~, and net referrEd to 
for calculation er output data, a diagnost
ic warning message (llunreferenced field 
names") is printEd during pregram genera
tion. This does net prevent pro~er pregram 
generation. 

]gte: Once a given Centrol Level 
(L1-L9) or a giv~n Matching-Fjelds 
level (M1-M3) is spEcifiEd in an input 
field-description line that contains a 
DecilPal positions entry (cel. 52), 
Contrel-Level or Matching-Fields 
Entries ef tbE same lEvel (L1-L9, 
M1-M3) in_~II-c~IQ=iiE§~ are treatEd as 
numeric for Contrel-Level er Matching
Fields operations, respectively. ~his 
aFplies even if the fiEld name is dif
ferent in the several ~pecification 
line~ for that Centrol 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 beth alpha
meric and numeric.) 

If the field name~ are different, 
they may differ in forrrat--alphameric 
versus numerlC; if numeric, inpe~ition 
ef decimal point--but the number of 
columns in the field must be the same. 
They are then treated as numeric fer 
Centrel-Level or Matching-Fields opera
tion~, respectively (if ene card t}pe 
was ~pecifiEd as numeric for that Ix or 
Mx lEvel); but for other operation~, 
Each field is treated in aecerdance 
with its own format spEcificatiens. 

Note: 5h~.p:r __ Qg:raJll d.Oes nO:Lf_erf.crm.a ute ... 
matTc decimal alignment en numeric fields 
in Contrel Level or Matching Fields 
operatiens. 

If there i~ ne neEd te define the in~ut 
field as numeric (i.e., it will not be used 
in numeric cempare, arithmetic, edit, or 
zero-suppress operaticns)--even theugh the 
data is rumEric--the programmer has thE 
optien ef defining the field as alphameric 
(col. 52 left blank) or de fining it as nu-
meric (0-9 in col. 52), dEpE.r.dino en tl:e 
relative significance, te his pregram, of 
the factors itemized immediately below. 

Defining an input field as numeric 
causes the prooram to pack it for input, 
and to unpack it f~r octput (unless Packed 
Field is spEcified for output) • 

1. Packing and unpacking ecnsume ebject
~regram prccess time, and core storage 
spaCE. 

2. PackEd data occupies les~ cere ~torage 
spaCE than unpackEd data. 

3. A field that is to be packed cannot be 
lcnger than 15 columns before it is 
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 ~ame 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 be 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. Cnce a name has been assiqned 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 
not concern himself with the actual core 
storaQe 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 
1°114- (S-eE ~~ f-i!!l:_:t!cn~i_l~E:!!!E' fe-:r-
"alphabetic" and "numeric" characters-
neithEr permits EmbEddEd blanks.) Within 
these rules, any Field Name may bE assigned 
to any field in the input specifications, 
with the exception of 

AL~SEQ, or a namE bEginning with CCNTD 
or TAE, or PAGE followed by one or two 
characters. 

Also, the name PAGE is reserved for a spe
cial purpose (seE ~2BE§f~1i!§_E~mR§£ing). 

The same field name may bE used fer any 
number of fields in different card types 
(and as Result Field in calculation speci
fications), provided all fields with the 
same name 

1. arE the same lEngth; and 

2. have the same data format: standard or 
packEd, alphamEric or numeric; and 

3. if numeric (or packed), have the same 
number of decimal fositions spEcifiEd. 
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The same core storage lecation is usee 
for field£ ~itb identical name£. Cere 
£torage is thus censerved by assigning the 
same name to field£ in different card 
type£. This has tie further advantage 
that, if the same processinq is to be ap
plied to the field fer different card type£, 
calculatien er output £pecificatien£ may be 
saved. 1he programmer must be car~ful, 
however, that data in £torage frcm cne card 
type is net £uperseded by that from anether 
type until it is no longer needed: any 
time a card ~ith the particular field name 
is read, its data replacE£ that FrEvieuEly 
£torEd at the location fer that field name. 
(The actual data sub£titutien eccur£ just 
before detail-time calculations--see Figure 
6 1 , ]!~LR'!;.9g.!;am_1Q.9i~·) 

On the other hand, by making a field 
name uni~ue to a card tYFe, the data fcr 
that field is retained until a card of the 
same type is read again. This permits pro
cessing data from a previeus card ~ith data 
from a later card. (For Exception l see 
~lanf_Af!§~, under RIQ.9I~~_12gif_l10~, and 
under gQ!EQ1=X.9~~E1_~E§~iiifati.9~E.) 

It is also po££ible tc Eave cere £terage 
£pace, in specialized situations, by 
assigning the same name to different fields 
Viithin the same input card. (See fi§lS! 
.I!lQif~ tors, "Pei nts to Note. tI) 

Note: While not recemmendEd, teeau£e it 
would tend te cenfuse, it is permissible 
for a file name to be the £ame as a fiEld 
name. 

Defining the Same Data Field as Eoth 
Alphameric and Numeric 

The program assigns a separate cere £terage 
locaticn fer data aEEociatEd ~ith each 
field name. The same source-data field 
(input-card columns) may therefore be 
defined mere than ence and with different 
data formats, provided eacl definitien ef 
the field is on a £eparate field
descriptien line and i£ assigned a dif
ferent field name. 

This techni~uE can bE u£Ed to advantaoe 
when a n tner ic Ccn trel-L E vel field (er 
Matching Field) may contain '1- or 12-
overpunche£ that are an eEsential Fart of 
the centrcl-greup (or matching-group) iden
tificatien, and this field is also involved 
in numeric cempare, arithmetic and/or Edit
ing CFeratien£. Fer the latter three kinds 
of operations, the field must tE dEfined a£ 
numeric (C-9 in col. 52). However, when a 
field is defined a£ numeric, all zenes are 
stripped for Centrel-Level and Matching
Fields cemparisens (£ee Decimal Positicns, 
col. 52, above). The soluticn~s-to-dEfine 
the same input field twice, with two dif-

ferent name£: on one line n snumeric (0-9 
in cel. 52), Viith that field name 
referenced in calculation and/or Editinq 
operatiens, and no entry in Centrol Level 
or Matching Fields; on the other line as 
alphameric (col. 52 left l:lank), with 
Contrel-Level (col£. 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
tion£, but it is al£o desired to test it 
for blanks (as distinct from zeros) in the 
input specificatioIiE (~eE Ii§lQ_l~gi~~tors) 
or for high-order-position zones in calcu
latien £pecification£ (see 1b~lZ). 

If a fiEld is defined solely te serve 
for Ccntrol Level or Matching Field, or 
Field Indicators, and not used in calcula
tion or output specifications, the Viarninq 
mes£age "unreferenced field names" is 
printed during generation of the object 
proaram. Generation, hOViEver, proceeds 
properly. Actually, the field name is not 
used at all by the proqrarr if the field is 
defined selely for Field-Indicator, 
Control-Level or Matchinq-Fields operation. 
It must be given, however, to prevent a 
diaqncstic error steF for missing field 
name. 

Using Input Data Fields for Constant rata 
(Heading Cards) 

The term "ccnstant" is applied here to 
information, or an item of data, that does 
not change as different data card£ are pro
cessed; it may be required to remain fixed 
for the entire job en a given day, remain 
fixed for part of the data deck, er be per
manently fixed whenever a given report is 
run. 

Examples of con£tant data might be 
report datE, report title, identification 
for different porticns of a report, and 
report-column headings. 

The ~utEut-format specifications provide 
for defining data that remain pErmanEntly 
constant for the report, such as report 
title or rEport-colurrn hEadings. A cer.
£tant defined in the output specifications 
is limited to a maximum of 24 position£, 
althouqh this limit can bE circumvented by 
specifying several cen£tants for Eucc€ssiv€ 
sets cf print or punch po£itions. (See 
Ou!~!=f~'!;~~!_~E~fi!if£ti2n§ chaptEr.) 

The i~~! specificaticns offer a ccn
venient means of enterinq constants that 

1. exceed 24 columns--such as a leng 
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--soch as serarate rercrt ~ead
ings for eXEcutive, regular salary, and 
hourly-rated payroll relcrts, when 
there are ether~ise no differences in 
the rrocessing of the relorts. 

The easiest way tc enter such ccnstants 
is to idEntify the card centaining the con
stant data as a separate ir.rut-cnly card 
type, and assign a field name that is not 
repeated for any other field or card type 
to the columns containing the censtant. 
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 be placed at the 
front of the input-data dECk. If there are 
separate ccnstants cards fer 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 ne~ constants card 
is read, its data ~ill replace the data 
frcm the previeus cne--until that point, 
the data is preserved because no other 
input card has the same field name 
assi gned • 

When COEstants cards are interspersed in 
the data deck (to change constants for dif
ferent secticns of a report), they may have 
control fields and Ccntrel Levels assi~ned, 
to assure that they are in the correct 
group and/or to make it rossible tc sort or 
merge therr intc the deck mechanically. 
Simple calculaticn specifications can 
ensure t~at a constants card is always at 
ttre"frcrrt cfi~ss€"cti6n.·· 

If the censtants card is defined as a 
separate file, is s~ould be designated the 
primary file, so that it is read first, and 
the constant informaticn is available 
before the first data card. 

If multiple input (er ccmtined) files of 
data cards are processed, the ccnstant 
card (s) may appear just ahead cf any file 
or file secticn. If no Matching Fields are 
specified for the censtants card, it will 
te read ahead ef Matching-Eields cards in 
the cther files. (Fer specifics, see 
chapter titled ~~!~hing_Q!_Fil§~.) 

Consecutive Numbering (Page Numbering)-
Heading Cards 

The eUiE£!-fermat specifications provide a 
simple methed for printing ccnsecutivE num
bers on successive pages cf cutput ferms, 
er printing or punching censecutive numrers 
in cards, beginning with 1 as the first 
number. 

If numtering is to begin with a numter 
ether than one (or if it is to begin again 
with 1 at points in the data deck that can
not be specified with conditioning indica
tors), provision for loading initial paqe 
numbers must be made in the input 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-cclumn card field. 

c. Define the field as numeric without 
decimal 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 feur-column field of a 
card, together with the appropriate 
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 tc restart numbering at 
numbers higher than 1 at several 
points of the data deck, place 
con secutive- number~ar(lsa_s 
explained forconst~nts (heading) 
cards. 

PAGE cards may also be inserted 
in the data deek, even though num
bering is tc beqin with 1, if num
terinq is to restart with 1 at 
various points in the report that 
cannot be ccnveniently identified 
by conditioninq indicators in the 
output specifications (i.e., if 
this is required at points in the 
data deck that cannot be recognized 
ry 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. 

Fiqure 25 shows field description 
entries discussed sc far (and a few inCi
dental pointers). The example is rather 
artificial so that each entry chosen can 
illustrate at least one of the foregoinq 
points. 
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Figure 25. Field Descrirticns--Fart I 

Explanation of Figure 25 

Incidentals: 

Col~~_]~~_J1inE_]~mberl. ~e illustratE the 
cpticnal trEatment of col. 5, zeros wEre 
entered instEad ef leaving it clank. The 
last line entered (C25) illustrates how to 
handle an insertion: thE fiEld BFTNAM 
(cols. 11-50) in tte first heading card had 
been forqotten. The specificatien is 
assigned any' line number tetween 020 and 
030. AftEr the spEcificaticn cards havE 
been punched, the card with line numcer 025 
is rlaced bEhind that for line 020. This 
methcd ocviates copying and shifting the 
entries for an entire page. 

Lines Ole and C3C include a specification 
to-sEi€ct-tb~Date and PAGE heading cards 
to stackEr 2; ether cards enter the nermal 
stacker. 

Iin~_J30 exemplifies the lEast number of 
Record Identification Codes specificaticns 
to make all four card types mutually exclu
sive: "Nct Character 1" distinguishes the 

Z 
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fourth card type from 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 ]21~re 
of_1B§_~£IQ~Tlf§_~§~~§ns§_~1~s!)· 

Field tescrirticns 

1ing§_gJgL_~lgL_2QQ_gl~ illustrate how to 
enter ccnstants (e.g., date and report 
heading) via a card defined as a separate 
card typ=. W1":erever a card of tha t tyre 
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 
ruDATE and RPTNAM. 

line 020 also illustratEs that alphabet
ic craractErs, reguired in the first column 
of Field Name, include three special cha
racters (rr is ene of these three). 

Date contains ne decimal places; rut it 
is definEd as numeric (0 in col. 52 = nu-
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meric, ~ith O~ec~mal places), so that the 
printout can be edited. 

Line C25 assigns forty positiens (cols. 
'1-50) tdthe report heading (EPTNAM). 
Enterin~the report heading via an input 
card ~vercemes the limitation of twenty
four positions maximum per censtant in the 
output specificatiens, and allews insertion 
of new report headings at any desired peint 
in the data deck. BPTNAM is defined as 
alphameric (cel. 52 left l:lank); therefore, 
it cannot be edited in the cutput-form~t 
specifications--any edit symbols to be 
printed, such as a slash or decimal point, 
must be ccntained in the data in cols. 
11-50. 

lines 03C and 04C sho~ hc~ tc prcvide for 
loadingcf-initi"al "page" number, if auto
matic numl:ering is to be specified (in the 
output-fermat specificaticTIs) tut is net to 
start with 1 (cr is to restart with 1 at 
points in the data deck that cannot te 
identifiEd by conditioning indicaters). 
W}erever a card of the type defined here 
(12-punch in cel. 80) appears in the data
card dECk, the numl:er in cels. 1-4 (cr in 
whatever cclumns are specified in Field 
location) becomes thE (ne~) starting num
ber. (ThE number is incrementEd tefore it 
is printed or punched. Therefore, the 
number enterEd should be cne less than the 
desired startinq number.) Unless and until 
a PAGE card is read, censecutive-numtering 
(if called for in the outp(:t-fcrmat speci
fications) begins with 1. 

The Field Name PAGE must te used, feur 
columns must be assigned te the field, ana 
the field must be defined as numeric 
-v-ittr01l-t -n-te±rna-l--rla-c-es CO i-heel' .52r~ 

Line C40 also shows that leading zeros 
for "PrcF" and "To" column numters (note 
01, 04 in cels. 46-47 and 50-51) may bE 
recorded. Other specification lines 
illustratE that they nEed nct te reccrded. 
All field-descriptien lines shew that 
source-data columns are entered 
right-justified. 

1!ng_Q60 points out that the size of 
alphameric input fields (blank in cel. 52) 
is net limited. 20 columns ~ere assigned. 
It alse illustrates that fiElds need nct be 
defined in the order in which they appear 
in the source-data cards: cels. 21-40 are 
recorded ahead of cels. 2-E. 

lin~§_C7~_E~~~~~ sho~ a field (input cols. 
2-6) assigned two different names. EMFL#1 
is numer ic (with zerc decimal placEs) se 
that it can te USEd in nUHeric ccmpare, 
arithmetic, and/or editing eperations--for 
example, to suppress leading zeros in 
printout. E~PL#2 is alphameric (ccl. 52 is 
tlank), Ee that Control Level (L1 in cels. 

59-6C) will compare on the full characters 
in thE field, including zene over~unches. 
If the 11 were placed next to FMPLI1, only 
the numeric parts of characters in cols. 2-
6 would Le considered in t~e 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 ene of the three sym
tels defined as alphabetic). 

Line 090 illustrates the maximum size of a stanaard (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 cempare 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 riqht. 

Line 100 emphasizes that the number ef dec
imar-rlaces specified must not be qreater 
than the diqit capacity of the field: the 
field is unpacked (ne P in eel. 43), three 
columns lonq (cols. E2-64); therefore, it 
cannot have more than three decimal places 
specified. 

Lin~_JlQ shows the maximum size (eiqht 
columns) for a packed (P in col. 43) input 
field. The entry 9 in ~ol. 52 is valid--it 
does net exceed the digit capacity of the 
field--because an 8-column packed field 
contains 15 diqit positions (2n-1 = 2 x 8-1 
= 15). NinE decimal places implies ttat 
the centents ef cols. 65-67 are to the left 
of the hypothetical decimal point, and 
cols. 68-72 to Ji;?~t.g.1lt __ J~ __ hgJf~lly_t_ein 
-col. -72 repreSEnts the sian). The field is 
defined by its actual card columns (cels •. 
65-72)--not by the numter of digits it con
tains (15). 

When Packed (P in cel. 43) is s{:ecified 
for a field name, it cannet be used for 
Contrel-Ievel or Matchinq-Fields 
operatiens. 

LiQ~_l~Q shows assignment cf a different 
name to the same source field (cols. 65-72) 
--CN~FPA versus MAX8PA--with the first 
entry (line 110) defined as {:acked ana the 
second as alphameric (col. 52 l::lank). ~his 
illustrates how central (12 in cols. 
59-60) may be maintainEd (ey the entries in 
line 120) on the entire EEcrrc characters 
in a {:acked field; while the entries in 
line 110 permit use of the same packed 
input field in arithmetic and/or editinq 
operatiens and fer Easily legible 
(un{:acked) printout. 

Lin~_l~~ Shows the assioDment of tre same 
field name to different source ~iElds 
~ols. 2-6 versus cols. 7~-79) in two dif-
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ferent card types (see line 080). When the 
name is the same, tbe field size and data 
format m~st be identical (cel. 52 must be 
coded identically in all input lines where 
the field name appears). 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 ceth card types. 
Only one core storage area is assigned to 
data for cne field name, regardless of bow 
often that field name appears in the 
specifications. 

Line 150 uses a different name in the 
second-Card type for the same scurce field 
shown in line 120 for the first card type. 
Data in the storage locatiens fer tIFNIM 
and CNTEPA is thus censerved until anether 
card of the same type is read. 

As shewn in lines 080 and 140, and 120 
and 150, it is immaterial for the Control
Level operation whether the field name is 
the same er different for the same Central 
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 (tere, L2) must always bE the 
same length in all card types--in this 
example, it is 8 cclumns lcng in beth card 
types (line 120 and line 1!:C). 

lin~§_1§Q_~n~lQ~ have a Matching-Fields 
specification (M1 in cols. 61-62). Dif
ferent fiEld names are assigned to equiva
lent source fields in the twe card tYPES. 
This perIT.its difference in fcrmat: Line 
100 specifies the field as numeric, with 3 
decimal places; line 160 defines the field 
as alpha!perice 

Line 160 is presented to emphasize that, 
notwithstanding the different field names 
in the twe card types, certain restrictiens 
exist when Centrcl Level or Matching Fields 
is spEcified: 

1. 'I'he field length must te the same. It 
is three columns in bcth card types. 

2. Once a Control Level or Matching-Fields 
level bas beeD defined as numeric in 
one specification, all Ccntrel-Level or 
Matching-Fields operaticns, respEctive
ly, fcr that level igncrE zcne punches. 

Therefore, although line 16C is clar.k in 
cel. 52 (i.e., the field is defined as 
alphameric), the sequence cbeck (or match
ing of eards, if the different card types 
were in different files) is perfermed en 
the numeric portien of the field enly-
since DEC~MX in lin~ 100 is defined as nu
meric (cel.. 52 is ceded). Fer ether uses of 
these fields (not Control-Level or 
Matching-FiElds eperations), tte format 
conferms te the diffEring specifications in 

col. 52--DECNC 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 MIX15 in line e90) may be spec
ified with a different numter of decimal 
places (8 and 9, respecti vely), provided 
the fields are assigned different names. 

N01~: 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 12, 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 EMP1#2, but had to be 
defined on a lower line because L2 is high
er than 11. 

Any of the indicators 11-19 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 Qefinitiog 
2!_1~±~, 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-indicator spec
ified in cols. 59-60 is read, the data in 
the card columns defined in that specifica
tion line (in cols. 46 -47 and 50- 51) is 
compared with that stored from the last 
card with the same I-indicator specified. 
If the data differs, the I-indicator speci
fied in eels. 59-6C turns on; all L
indicators ef lower number also turn on. 
These indicators turn on just before total
time processing for the new card (i.e., 
after the previous card has been completely 
processed) , and are set off by the prcgram 
after detail-time precessing of the new 
card (see Figure 6, ~R§_R~2qram_Logic). 
The I-indicators are thus availatle to ccn
ditien calculations and output at total 
time following the last card of a control 
greup and/or to cendition detail-time eal
culatiens and output fer the first card of 
a control group. (See also references to 
Control Levels under ]eci~~1_R9Ei1ions, 
~Q1.!._.22.!.1 

Normally, L-indicators are used to: 

1. Condition certain calculations tc be 
perfcrmed only at the end of a control 
group 
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2. Condition certain punching te be per
formed enly fer greup tetals of parti
cular levels (suIllmary punching) 

3. Condition certain printing te take 
place only at the end ef centrol groups 
of particular levels (total printing) 

4. Conditiening certain ealculaticns andl 
or output operations to cccur cnly on 
the first card of a centrol group ef a 
particular level (e. g., greup 
indication) • 

See tre Calculatien Specificaticns and 
the output-Format Specifications for appli
cation of the L-indicators as conditiening 
inaicators. 

Note: Nc automatic decirral alignment is 
performea in Centrcl-Level operaticns cn 
numeric fields. 

Split Centrol Fields 

control fields may bE split; i.e., cne Cen
trol Level may be assigned te t~e or mere 
areas of the same input card. The program 
then comtines the data, frem the several 
sets of celumns with tre same I-indicator 
assigned, into one centinucus centrel 
field--in the order in which the portiens 
appear in the input specifications. Thus, 
the po rt ien (sub field) of a split cen trol 
field recerded first is stered in the 
Control-LeVel data storage area te the left 
of the pertien in the next specificatien 
line. 

Sp~cial iulesfer split Centrcl-Level 
fields: 

1. a. ~he length of the pertiens ef split 
centrol fields may vary for dif
ferent card types (if the field 
names differ), ar.d 

b.* A field may be split for seme card 
types and not for ethers (if the 
field names differ), but: 

the aggregate numter of columns for 
cne Centrcl revel must be unifcrm 
fer all card types. 

2.* The aggregate number ef columns ef all 
pertiens (subfields) ef ene split nu
meric centrol field may excEed 15 
eelumns--provided: 

a. No individual portien (subfield) 
exceeds 15 celumns, and 

b. ~he sum of all ccntrel fields dees 
net excEeo 144 celumns (with each I. 
level specified eeunted enee) 

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 
Central-Level eperatiens in all cara 
types. 

4. No other Control-Level entry may inter
vene in the input specifications 
between the several specification lines 
for portiens of ene central level. 
(For compatibility with other RPGs, no 
other field-description lines should 
intervene, either.) 

~NO!§: Figure 26B illustrates that several 
numeric data fields--each not longer tnan 
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 assi~nea a different name. 

General Rules for Control Fields 

1. If several Centrol levels are specified 
(in cols. 59-6C) fer one card type they 
must be recorded in the input specifi
catiens in ascending sequence ef 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 
di ff~L~J'LtC:CJ1trcl L€v€ls ne€c DQL.t.e 
censecutive--lines for ether fields, 
without Centrol-Level specifications, 
may in tervene. 

2. T'ne number of columns (i.e., the field 
size) that constitute a control-level 
fiela must be uniform in all card types 
where that Control Level is specified. 

3. The card celumns fer centrel fields of 
different Control levels in the same 
card type may overlap; but the 
aggregate number of columns for all 
Central Levels must net exceed 144 
(with each l level specified counted 
once) . 

f.l. There is no reguirement that, if a cer
tain Centrol Level higher than L1 is 
assigned, all lcwer-numbered levels 
must also be assigned. 

Note: Additienal rules apply te Control 
Levels used in conjunction wit~ Field
Record Relation (cols. 63~fLq, and are dis
cussed in that secticn. 
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Centrel-Level resu~tlng indicater speci
ficatiens in cels. 59-60 were already illus
trated and explained in Figures 5, 11, 13, 
and 25; additienal examFles fo11ew discus
sien of Field-Record Re1aticn. Aspects of 
L-indicator operations were fully eXFlained 
in the sections g~£g~am_1Qgif Fl£~ (and 
Figure 6), !ndi£ator§L £~£!ed (Input Speci
ficaticns, col. 43), ]§£i~~l_RQ§i!ien§ 
(Input specifications, cel. 52), and li§1Q 
Name (Input Specifications, cols. =3-5E). 

To refresh the rEader's memory, seIDe 
Foints are repeated here in condensed form: 

1. Control operation for a given Control 
Level is on a numeric tasis (all zenes 
striFped) for all card types if any' 
contrel field or Split-cyntrel portion 
for that Centrel Level is defined as 
numeric (i.e., if col. ~2 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.) 

2. Field names are ignored by Centrol
Level operaticns--contents ef specified 
data-card columns are cempared .ith 
data stored frem a previous card at the 
location assigned to that Control 
Level. Therefore, field names fer the 
same Control Level in different card 
types may be the same er different. 

3. A Centrel-Level specificaticn cannet be 
assigned to an input field defined as 
Packed (P in cel. 43). (But censider 
defining the same field twice for the 
same card type, with different names-
as discussed previously.) 

4. A Contrel-level field defined as numer
ic is limited to a maximum ef 15 
columns. (See sFecial case under ~.£li! 
££nt~Q1_Fi§1Q~ above.) 

5. The same or different Centrol levels 
may te assigned to different card 
types; or nene may be assigned to some 
card types. 

Ccmparing on centrol fields eccurs 
cnly fer the card tYFes and fields with 
Control Level specified. ~hen a card 
for which a given Control Level is not 
specified is processed, the data fcr 
that Centrel Level in storage from a 
previous card remains ufJdisturbed. 

6. Control-level compare operatiens are 
perfermed for cards in the crder in 
which they are processed, regardless of 
the file from which they come. 

NO~§: wnl~e Control-Level indicators may 
be equated in purpose with control creaks 
on Unit Record accounting machines, the twe 
operaticns are quite different. No auto
matic "centrol break ll , with its attendant 
total-print and group-indicate cycles, 
occurs en Medel 20. Instead, indicators 
are made availacle to perform any desired 
operations at the end of a control group 
and at the beqinning of a new one. 

Any of the codes M1, M2, or M3 may be 
entered in these columns, with these 
effects: 

1. If the proqram Frovides for precessinq 
ef only a single input (or combined) 
file, entry of ~1, M2, or M3 in cols. 
61-62 causes sequence checking of the 
ccntents 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 
cere storage sFace than utilizinq the 
Matching-Fields entry for that purpose 
alone. Sequence checking cy calcula
tien specifications also permits detec
tien of duplicates, as well as savinq 
processing time. 

2. If the Fregram Frovides for the Froces
sing of two or three input (or combi
ned) files, entry of M1, M2, or M3 
causes 

a. seguence checkino of the contents 
of the fields defined in specifica
tiOD lines in which M1, M2, or 83 
is en tered, and 

b. matchinq of the contents of these 
fields 

(i) between successive cards in the 
same file and 

(ii)between cards in the primary 
file and cards in the secondary 
and (if applicable) the ter
tiary file. 

This determines t}e order in 
which cards from the two or three 
input (or combined) files are 
Frocessed. 

When a card frem the primary 
file matches a card from the secon
dary or tertiary file on all Match
ing Fields specified, the ME indi
cater is on during the Frocessino 
of these matched cards. The ME 
indicator is on for detail-time 
Frocessing of a matchinq card 
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through the total time and overflow 
time that follows the card (see RP§ 
tf:~f:am_12..9.!.f, FigurE 6). The sta
tus of the ME indicator may be uSEd 
te conditicn the eXEcutien of cal
culaticn and/or eutFut sFeeifica
tions. (See tbe Calculation SFeci
ficatiens and the cutput-Format 
Specificatiens fer aFplicaticnE of 
the ME indicator as conditicning 
indica ter.) 

One, twc, or three fields may be matched 
and/or sequence checked in cne oFeraticn. 
If morE than one field is sFecified fer 
matching and/or sequence checking, the M
levels must te assigned te cerrEsFend to 
the significance levels of the fields. For 
examFle: if three fields are involved, M3 
is assigned to the most significant 
(highest-erder) and M1 tc the lEast siqni
ficant (lcwest-ordEr) field. Te put it 
another way: the contents of the three 
fields may te regarded as cne continucus 
value, with the M3 value at the left and 
the M1 value at the right. 

If cnly one Matching Field is used, it 
must bE assigned Ml; if twc arE used, Ml 
and M2 must be assigned to them. A Match
ing Field cannot be split ~ithip 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-erder to low-ordEr. 

Note: No autematic decimal aligDment iE 
FerfcrmEd in Matching-Fields oFeratiens on 
numeric fields. 

... 1ta:t~.hJJ!g~_~.:i.~_lg_§ __ $F~9.:i..t,i,.qU~i£IL§_ w~.:r;e 
already illustrated and discussed in 
Figures 13 and 25, and the ME indicator in 
Figures 11, 12A, and 13. ASFects ef Match
ing Fields and MR-indicator cperatiens are 
fully eXFlained in the sEctiens R~~g£~~ 
lQgi~-Xl~~ (ane Figure 6), l]gic~te~E' Fil~ 
Q~§£riE1!Qg_~E§£!fic~!ioD§, R~cked (InFut 
Specificatiens, col. 43), ~~fi~~l_PoEitieBE 
(Input specifications, cel. 52), ri~!g~~~ 
(Input spEcifications, cels. :3-58), and 
~~i.fBinq_~!_Fil~E· 

To refresh thE rEader's memory, scme 
Foints arE rEpeated here in condensed form: 

1. With multiple input (or combined) 
files, at least one card tYFE in each 
file must have an entry in Matching 
Fields, and seqUEnce ctecking is manda
tory for card types with Matching 
Fields specifications. A seguencE 
error steps the pregrarr. (It can le 
restarted. ) 

2. When Matching Fields are used, card 
types with Matching Fields sFecifiEd 
must te in t~e samE sequence in all 

files--ascending or descending. (The 
direction of seguence is designated in 
the File Description Specifications.) 

3. Ccmparing on Matching Fields eccurs 
only fer card types with Matching 
Fields specified. Processing of card 
types without Matching Fields specified 
dces not disturt the Matching-Fields 
da ta stored from a previous card. (The 
ME indicator is off during the 
processing--detail time through next 
overflow time--of a card type for which 
Matching Fields is not specified.) 

4. Card types for which Matching Fields 
are specified must all have the same 
number of Matching Fields specified. 

5. 'I'he numler of columns (i.e., the field 
size) that constitutes a Matching Field 
of a given level (Ml, M2, or M3) must 
be uniform for all card types with 
Matching Fields specified. 

6. The card columns fer Matching Fields of 
different levels (l'l1, M2, M3) in the 
same card type may overlap; but the 
aggreqate number of columns for all 
Matching Fields in one card type must 
not exceed 144 • 

7. An input field defined as Packed (P in 
cel. 43) cannot be assigned as Matching 
Field. (But consider defining the same 
field twice for thE same card type, 
with different names--as discussed 
previously. ) 

8. Matching-Fields eperation for a given 
1.~_Y:~1 __ .(1L1#. __ 112., c.r_M.3l. ___ isQn.a_ .numeric 
basis (all zones stripped) for all card 
types if any Matching Field of that 
level is defined as numeric (i.e., if 
cel. 52 has an entry)--even thouqh the 
field names may differ. (Eut consider 
defining the same field twice for the 
same card type, with different names-
as discussed previously.) 

9. A Matching Field defined as numeric is 
limited to a maximum of 15 columns. 

10. Field names are ignored by Matching
Field operations--contents of specified 
data-card columns are compared with 
data stored from other cards at loca
tiens 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 er different. 

11. The order in which inFut (or combined) 
files are enterEd in the inFut specifi
cations determines their order of pre
cedence when matching two or three 
files. 
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12. Lata from cards with higher prEcedEncE 
can bE available when frocessing match
ing cards cf lower prEcedencE, but nct 
vice versa. 

13. The crder in which sFecificaticn lines 
for a card type with Matching Fields 
are EnterEd nEEd not ccnform tc the 
level of the Matching-Fields 
specifieations--e.g., ttE line with M3 
in cels. 61-E2 could fall [EtwEEn the 
lines with M1 and M2. 

Alse~ specificaticn linES witheut 
Matching-Fields entry in cels. 61-62 
may intervene between lines with 
Matching-Fields entry. 

14. Matching-Fields (M1, M2, M3) ofErations 
are independent cf Ccntrel-levEl 
(L1-IS) operations. (However, thEY are 
related to thE extent that centrcl-

Uield ce~parisons are enly performEd 
when pertinent cards are preeessed--and 
that, in turn, is based on the 
Matching-Fields operatien.) 

Note: Additional rules apply to Matching 
FiElds used in conjunction with Field
Record RElation (cols. 63-E4), and are dis
cussed in that--the next--sectien. 

These columns are used in cenjunction with 
records in an OR relationshif (see Recerds 
in_~n_OR~~gl~!igQ§hi~). Entries in-cols.-
63-64 fermit asseeiating fields enly with a 
particular ene of several eard types in an 
OR relationship. The distinction is made 
by entering in cels. 63-64 the ccde ef one 
of tbt Resulting Indicatcrs assigned in 
cols. 19-20 to the several eard types in an 
OR relationshif. 

Field-Record Relation can be USEd when 
two or mere card tYPES differ in their 
Record Identification Codes (cels. 23-41) 
but a majority of their infut fields are in 
the same columns, have the same format, and 
identical field names affly--and these 
fields are dEscribed only ence. However, 
some of the input fields differ in field 
name, location of source celumns, and/er 
format, and/or size--and Each differen~ 
field requirEs a separate field description 
line. (The field name may be the same, 
provided the sole difference fer that field 
betWEen the eard types is in lecation of 
source celumns; etherwise 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. Ey entry of tte card-tYFe 
Resulting Indicator for the appropriate 
card tYPE in li£lQ~]§~gfQ_]gl~ti~B (cels. 

63-64), a field descrirtion is associntEd 
only with a particular cne ef the card 
types in an OR relationship. ,Field 
descriptions without an entry in Field
Record Relatien apfly to all the ~ard types 
in the OR relationship. This saves enter
ing sfecification lines and, if the propor
tion of identical fields preponderates, it 
also saves core sterage space. 

Control-Level fields and/or Matching 
Fields may alse te asseciated 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 1- or M-indicator (eols. 

59-6C or 61-62, respectively)~ithout a 
Field-Record Relatien entry then applies 
only when nene of the pertine~tcard-type 
Resulting Indicators, in Field-Record Rela
tion for the L- or M-indieator, is on. 

]gi~: The core storaqe 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 sterage 
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 relatienshif may be used as 2 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 
greuping together (i.e., in consecutive 
lines) all field descriptions with the 
same indicator in Field-Record Relation 
(cols. 63- 64), a nd by grouping togethe r 
all field descriptions without Field
Record Relation indicator. 

2. When the same Central level (11-L9--
cels. 59-60) or Matching-Fields level 
(IIJ1-M3--cols. 61-62) is assignEd roth 
to field descrirtien without Field
Record Relation indicator, and to one 
or more field descriptions with FiEld
Record Relation indicator(s), the 
Central-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 sheuld appear 
before those with FiEld-Record 
Relatien. 

4. The program treats split centrol fields 
(~eE Control Level, eols. 59-6C) of one 
Centrol-Level-a;-a single entity, for 
purfoses of Control-Level operations. 

In pu t S pee if ica ti ons (Manda tor y) 91 



Therefore, it is net pcssitle (for 
Centrcl-level operaticns) to assign 
different field porticns of a single 
Control Level to different Field-Fecord 
Relaticn indicators, er to assign a 
porticnto a Field-Record Relaticn 
indicator and have another portion in a 
field-description line without Field
Record Relatien indicator. 

The same result is easily achieved 
ty repeating all perticns of the split 
control field--even that which might 
apply regardless of OR-relation eard 
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 ].!.E..!anation_s.:LE:n tri.§s il} 
I.!~±§_16B·l 

5. When the same Control level or 
Matching-Field level is assigned beth 
to field descripticn without Field
Record Relation indicator, and tc cne 
or more field descripticns with Field
Record Relation indicator(s), enly the 
specificaticn with the pertinent Field
Record Relation indicator is used--for 
Centrol-level and/or Matching-Fields 
eperaticns--when that indicator is 
turned on. If none of the Field-Record 
Relation indicators for that Centrol 
Level or Matching-Fields level is cn, 
th~ specification without Field-Record 
Relation indicator assigned is used for 
that level. 

Ccntrol-Level and Matching-Fields 
specificaticns to which no Field-Record 
Relations indicator is assigned for any 
c-ftt€card- type-s--in the Off-Teia tien-
ship are used with all card types in 
the CR relationship. 

6. The number of ~atchinq Fields specified 
(one, two, or three) ~ust be uniform 
for all card types for which Matchinq 
Fields are specified. 

It is net allowed, therefore, to 
match (or sequence cleck by entry in 
cels. 61-62) on a di1fg£en1-Q~~t§£_Qf 
1ielQ~ for different card types in an 
OR relaticnship. It is, however, 
permissitle to match (or sequence-check 
ty entry in ccls. 61-62) on the 

appropriate numter of fields for some 
card types--and nQl_~l_~ll for others 
in the OR relationship. The latter 
implies that all field-descriptien 
lines with Matchinq Fields specified 
contain also a Field-Record Relation 
indicator entry; otherwise--as 
explained in 5, above--a 
Matching-Fields line wit~out 
Field-Record Relation indicator is 
applied whenever ne such indicator is 
on for that Ie vel. (See also l:1~.:t£hiJl..g 
Ii.§lds, cols. 61-62, and ]~tc£inB-of 
fJ:l.§~) 

7. The number of Ccntrol Levels (11-19) 
specified for different card types in 
the OR relationship may differ. It is 
alsc permitted to have no Control Level 
for certain card types, and any numrer 
ef Central Levels for other card types. 

8. While--for Control-level and Matching
Fields cperatiens--entries with Field
Record Relation indicator assigned take 
precedence, when the relevant indicator 
is on, over those withqut an indicator 
entry in ccls. 63-64, this is not true 
for other processing cf 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 frem all card types in "the OR 
relationship. This data is read into 
the core storaqe area assigned by the 
prcqram 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 storaqe 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 fer that field must 
have an appropriate indicator entered 
in Field-Record Relation. 

Fiqures 26A, B, and C illustrate input
specificaticns entries for Control Level, 
Matching Fields, Field-Record Relation, and 
other OR relaticnships. (SEe also Fiqure 
25 and earlier fiqures.) 
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Record Identification Codes 
1 2 3 

02 I OR 1 CB 14 D 2 
o 3, lOR 1 C C 7" D r 3 
o ~ lOR 85 14 D8 3 
05 I OR 98 7+ 1>9 
o 6 I 

o 7 I 
_ ... 

o 8 I 

o 9 I I 

1 0 I 

1 I I 

12 I 

13 ISECIIFILE.AC 
1 ~ I AND 74 Z K. 
1 5 I 

I , 
17 I 

I 8 I 

19 I 

FigurE 2EA. Field DEscrifticn~--part II 

"Explanation of Entries in Figure 26A-
Control lEvels, File Matcbinq, and OF BEla
tionshif TYfes 1 ana 2 (seE Bg~2fQ~iTI~n 
Q1LB.§1 a t ~Q,D~ hi.I) 

Ii,DgE_Q1L_02 L_§TIQ_03 sho~ three IEcords in 
an OR relaticnship of TYfe 1 (seE abcvE): 
Resulting Inoicator 80 apflies tc all three 
tYfes (it coula have bEen IEpeatEd in Each 
line). Nc distinction can bE made (cn the 
basis of cara type) in the calculation andl 
or output-format sfecifieations tetweEn the 
threE caro types, bEcausE thE sarr.e indica
tor is assigned to all three. 

lines 04 and 05 sho~ two merE rEcords in an 
cR-relationship to the first three; tut 
they are cf TYPE-2 OF relaticnshif: sEpa
ratE REsulting Indicators are assignea to 
them, to permit calculaticn- and output
specifications distincticn tEtwEEn trE 
fourth cara type, the fifth, and the first 
threE (a s a grou p) • 

Lines 02-04 alsc illu~trate that card 
types in any kind of OR relationship--Even 

I' 7.51677787980 
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11 14 DEPT liZ 
75 7811J.1RSWRK 

Card Electro Number __ _ 

when no distinguishing REsulting Inaicator 
is assignEd--may bE directed to non-normal 
stackers by entries in the input 
specifications. 

rinEs 01-05 illustrate only OR relation
ships of Types 1 ana 2: the data fields 
(lines 06-12) arE aEfined only onCE, and 
none arE limitea to a particular one, or 
group, of the five card types in the CB 
relationship--Field-Fecord Belation (cols. 

63-64) is thereforE blank. 

1in~~_1]_§TIQ_l~ are another example of AND 
relatienships betWEen four criteria fer the 
aefinition of one card type. 

Li,Des Q~_an~12 spEcify that Control revel 
L1 will te a numeric contrel only (all 
zones strippea), bEcause col. 52 has an 
entry. 

ling~_06~_J~_~nQ_J2L_~nQ_lin~§~-End~2 
sho~ Centrol-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 2EE. FiEld Descriptiens - Part III 

cards in a different order (notE lines (6 
and 10). 

Line 10 has Centrel-level indicator 13 
assignEd, al though 'L2 is nc\o/he re assigneo 
in this file. This is perwissitle. ~ten 
13 (or ary higher indicatcr) t1.:rns cn, 12 
and L1 also turn on, even though 12 is not 
assigned. 

0 

V ... 

~]CNll1E deES not haVE 13 assigned te any 
field, althouqh it is assigned in the ether 
file. Ne 13 Centrcl-Level cemFariscn is, 
tterefore, made when a card is read frem 
t~E file SECNFILE. The 13 information from 
the last preceding card frcm tre file 
1YPE10R2 is preserved, and ccmpared aaainst 
the nExt eard processEd frem that file. 

If ,L4 turns on \o/hen reading a card from 
SECNFIIE, 13, 12, and r1 alse turn cn, even 
thouqh L3 and L2 arE not assigred in this 
file. 

li~~§_lf_End~ illustrate that tne 
Materinq-FieldE EpEeificaticrs (~1, ~2, M3 
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in cols. E 1-f2) nEed net appear in ascEnd
inq erder. ReqardlEss of the erder in 
which they are recorded, M3 identifies the 
hiah-crder (most-sianificar.t) field, and M1 
the lew-oroEr field. 1hus, DIVISN contains 
the mest-significant (leftmost) data for 
the card match and sequence ChECk, DEPT the 
next part, and EMPINC represents the riqht
hand perticn. 

The entire example alse shows: 

a. That the numter cf Matchinq Fields must 
be the same fcr all care types for 
which matchina fields are specified 
(three fields in all cards of this 
example) ; 

c. That Matchina Fielos Leeo not be the 
same as Control-~evel fields; 

c. 1hat other field-description lines may 
te placea tEtwEen Ccntrcl-level and 
Matclina-?iElds lines. 
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Lin~§_if~_i~L-~n~_J] show how to spEcify 
FiEld Lccatien (in cel~. 46-47 and 5C-51) 
for singlE-column fiElds. 

Iin§§_Q~_~n~_l~L_~ng_l§_End_12 ~how that 
fiElds fer Contrel Level and Matching 
FiElds may overlap. Lines ~~~~~_~ show 
that fields for different Ccntrol Levels 
and for different Matching-Fields levels 
may ever lap. 

F'i!~_!:~1~ti2!!.§.bi.E: File TYPE 10R2 is the 
primary file, bEcausE it is specifiEd ahead 
of SECNFJTE. 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 example, gross pay ceuld re 
calculatEd by multiplying HRSWEK in each 
SECNFILE card by PAYRAT frem the last pre
ceding card from file TYPE10E2. The EE 
indicator is en only fer matchEd cards. 
Conditioning the calculaticn specification 
to be performed, at detail time, only if 
the indicators ME and 89 are both on, gross 
pay would ce calculated cnly on card~ from 
SECNF'ILE and only if the last card from the 
file TYPE10R2 matched the SECNFIlE card on 
DIVISN, [EFT, and EMPINO. Gres~ pay cculd 
not re calculated during the precessing of 
a card from the file TYPE10E2, because all 
matching primary cards have completed pro
cessing tefere data (in thi~ caSE, HES~RK) 
beccmes available frcm a matched secondary 
card. 

To illustrate the point that data fer 
fields with different Field Names is stored 
at different lccatiens, regardless of 
source cclumns, PAYRAT and HRSWRK were 
assigned the same card ccl~mns in different 
card types. 

Explanation of Entries in Figure 26E-
Split Control Fields, Selective sequence 
Check, and OR Relatien~hip Type 3 

lin~§_QJ~~~ provide for identifying each of 
the four different card types in an OF 
relationship, and assiqning a different 
Resulting Indicator to each. Indicator 94 
is assigned to cards trat 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, cara-type Resultinq 
Indicator 94 turns on only if the card does 
not meet the criterion in line 01, 02, or 
03. 

Iig~!:~_~6C itemizes the card columns frem 
which Central-Level data will ce taken for 
each of the four card types in the OR rela
tionship. The follewing peints are note
worthy in Figures 26B and C with regard to 
Control Level: 

1. ~hen neither indicator 91 nor 92 is on, 
L1 Control Level is based on the L1 
entries with no Field-Record Relation 
specified (line~ 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 ianored for 
Centrol-Level data. 

Similarly, 12 Centrol Level is based 
cn the entries in linE 19 (data-card 
cols. 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 (cols. 11-13). 
Likewise, 13 Control Level is based on 
line 14 (data-card columns 51-70) whEn 
indicatcr 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 Central-Level Operations I 
I Resulting ~----~-.---------------T-----~---------------------~ 
I Indie. eN I L4 I L3 I L2! L 1 I 
~--------t------t_--------------_t------_+___---_.----_.-----~ 
I 91 I L1-2~ I ~1-7C I 11-13 I 71-75 I 26-27 I 48-50 I 
~---------~--------+-------~.------_t-------+_------~-,-_.---i-------~ 
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 
1------------I--------I-------I------t-----+-----------t_-----------I 
I S3 I No L4 I ~1-6C I 31-4C 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 21-2~ I ~1-6C I 31-40 I 11-13 I 1-5 I 46-50 I 
L-- I ~ _____ _i_ ______ ~ _______ L_ __________ L-_________ ~ 

Figure 26C. Card Columns frem which Ccntrol Fields will be Taken whEn 
One of the Card Types Defined in Figure 2EB is Read 
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2. Control level r4 is operative only when 
indicator 91 or 94 is cn, becaUSE 14 is 
not spEcifiEd at all without a Field
Record Re lation. Ca rd types to wh ich 
Resultinq Indicator 92 cr 93 is 
assiqnEd therefore dc not turn on indi
cator 14. The L4 Control-leVel data is 
preSErvEd frem the last FrEceding card 
with indicator 91 or 94, tc be compared 
against thE 14 data in the next card of 
type 51 or 94. 

3. The 11 Control Level is split into 
threE fields for cards with indicator 
91, and into two fieldE for thE ctber 
card types. Note that, in all three 
cases, the total length for L1 is 
unif erm (ten celumns): the aggregate 
length of fields fer a Eplit Centrel 
Level must be uniform for all card 
type s. 

Ir lines 06 and '7 the field entries 
for the low-erder Forticn ef the split 
11 Centrol Level are identical (FIDA2, 
source cols. 4E-5C). Ncnetheless, the 
field description had to be repeated 
fer Field~Recold Relaticn indicatcr 92, 
bEcausE the other Forticn ef L1 differs 
betWEEn card type 92 and etherE (Ecurce 
cols. 6-10 versus 1-5, and Field Name 
FLDA6 versus FIDA1): part of a split 
ccntrcl field cannct be conditicred by 
a FiEld-Record Relation indicator 
unless all Farts are se conditicned, 
even if this means repetition of an 
identical entry. 

4. In lines 09 and 10, thE fields tc which 
Contrcl Level L3 is assigned are 
~l~ "fiI1J::.d_;;t~"I)JJJl!~J;:i~_"_i9.9J_" ."_ 5 )""J~? __ §" __ 
EntriEs). Each of the two pcrtienE 
(subfields) is within the limit of 15 
columns for a numeric field, althcugh 
the aggregate length of the L3 control 
field exceeds 15 columns~-it adds up to 
20 celumns. This is permissible, so 
lcng as no individual numeric subfield 
EXCEeds 15 celumns. 

In line 14, the sa~e L3 Ccntrcl 
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 FIDC in line 14 is defined as 
alphameric (col. 52 is blank); it may 
therefore legitimately exceed 15 
columns in length. 

It is permissible te designate dif
ferently named fields for the same Con
trol Level in different formats (i.e., 
with different Decimal Pe~iticns spEci
ficatien). For processing of the data 
in trE fields, fermat accords with the 
specification in col. :2; 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 qroup without 
Field-Record Relation specifications. 

6. The Control-Level entries without 
Field-Record Relation specifications 
must appear ahead of those conditioned 
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 
Ccntrol Level. 

Lines_05=JQL-11-12L_l§=1~_Egg-1Q illus
trate thcit field-description lines should 
be grouped by Field-Record Relation indica
tor, to minimize core stcraqe requirements. 

1ig~§_lJ_~n~1]L_~g~-1~~Q~~ contain 
Matching Fields specifications (in cols. 
61-62). The contents of fields FLDA3 and 

FLDA5 in card type 91, and FLDA6 and FLDE2 
in card type 92 will bE sequence checked. 
Card types 93 and 94 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 Relation. (If M1 and M2 were also 
specified in lines without.a.Field-Record R-elat-Ic-n-enTry ,-The- -flETci"sin t-h-e-s-e" rfne-s-
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 sarre in all such cards. 

Da!~=iield_§£gciiifEiion§ are not affected 
by Field-Record Relation in the same manner 
as Contrcl 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 Matchinq
Fields code is also specified in a line 
without Field-Record Relation. 

However, the data for the field speci
fied in a field-description li~e without 
Field-Fecord Relation entry is read into 
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the core storaae area assigned to that 
field, re~ar6less cf which card-ty~e 
Resultinq Indicator is on (for the qroup in 
an 0 R reI a t i on s hip) • Cpt h e 0 the r han d , 
data for fields iL lines with Field-Record 
Relaticn indicatcr are read into the 
storage area for the field cnly when ttat 
particular indicator is cn. 

Therefore, the data for fields in lines 
11-15 is read cnly from cards with Result
ina Indicator 91; that fcr lines 16-19 only 
when indicator 92 is on; and that for line 
20 erly frcm caro type 94. Eut thE stcrag€ 
areas for the fields defined in lines 5-10 
receive Lew data from each of the four card 
types. 

Tc illustrate by a few exam~les: 

1. !he storaqe area for the field namEd 
FLDA3 rEceives new data cnly 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 MeNTA receives new 
data cnly frcm cards of type 92. 

4. The storage arEa for tte field naEed 
FIDA1 receives new data frcm every card 
(in the OR-relation grcup of card 
types) • 

5. The field named ~LDA2 arrears 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 rart cf a 
split ccntrcl field, and the other part 
of the split L1 Control Level is 
assiqned to different source columns 
(cols. 6-10 versus cclE. 1-5). 

When a card of type 92 is read, the 
data for the field namEd FIDA2 is 
stored twice in the same prccess area. 
Core storage space is saved by using 
the same field name. (Of course, if 
diffErent scurce cclumns aprlied in 
lines C6 and 17, the data descriced on 
line 17 would be availatle fcr rrcces
sing. whenever indicator 92 is cn--it 
would replace data in the field 
describEd in line C6.) 

Any indicatcr code, excert 10, may te 
placed iT. any of these three sets cf t~o 
columns (cols. (5-66, 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 cf the field 
satisfy the criterion (Plus, Minus, or 
Zero/Blank, respectively) to which the par
ticular indicator was assigfJed--otherwise 
it turns off. These indicators can then be 
used as conditioninq 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 cf several input fields ottains. 

Assignment of Field Indicators to a nu
meric field causes the contents to become 
signed (hexadecimal C OE t--see EBCDIC 
tatle l Appendix DI Figure D1) if the input 
field was unsigned (hexadecimal E or F). A 
-0 field becomes +0. 

N01~: To test a numeric field for Plus, 
Minus, or 7ero/Blank, each column must con
tain a valid decimal digit or blank with ~r 
without siqn; i.e., all entries must be 
represented in EECDIC table rows. 0-9 (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 pcsitive. 

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 EECDIC table (see Appendix D, Figure 
D1 ) except D--but exclUding EECDIC 60--and 
provided all punch ccmbinations in the 
field do not fall in row 0 of the EECDIC 
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 R~~E§Q, Column 43.) 

Columns 65-66 (Plus) may have an entry 
only for fields defined as numeric (0-9 in 
co I. 52). 

Minus (Cols. 67-68) 

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-crder card 
column is equivalent to EBCDIC 60 cr is 
represented in column t of the EEcrIC table 
(Appendix D, Figure D1), prcvided all punch 
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combinations in thE field do nct fall in 
ro~ 0 of the EECDIC tablE. 

Expre£sEd in terms of ccmmon usagE: the 
fiEld is trEatEd as negative if the lc~
order position has an 11-overpunch, pro
vidEd trE numeric contEnts of thE Entire 
fiEld arE not zero or blank. (See spEcial 
rules for packEd input data, undEr E~~kea, 
col. 43.) 

Cclumns 67-68 (Minu~ may have an Entry 
oniy for fields defined as numeric (0-9 in 
col. 52). 

Zero or Elank (Cols. 69-70)--Field DEfined 
as Alphameric (Ccl. 52 Blank) 

Enter thE code cf the indicator that is to 
be turned on whenever tre associated input 
field is completely blank. (Zeros, and 11-
and 12-punches, are not trEated as blanks.) 

Zero or Elank (Cols. 6S-7C)--FiEld DEfined 
as Numeric (0-9 in ccl. 52) 

Enter thE code of thE indicator that is to 
be turned on whenever the associatEd input 
field consists entirely cf zercs and/or 
blank columns and/or zonE punchEs. 

Expressed broadly, the indicator 
assigned rerE is turned cn if all Funch 
combinaticns in the field are represented 
in row 0 of the EBCtIC tablE (Appendix D, 
Figure D1). (See £pEcial rules for packed 
Ht¥ll-t- data-, uB-d€rE~§-1§~~,-Gcl. 43.) 

Note, for example, that a field of zeros 
with a 12- or 11-overpunch (in the low
order or any other position) turns on the 
indicator assignEd here--not thE indicator 
assignEd to Plus or Minus. 

TherEfore, if tre signs are in thE high
order column 0f input fiElds, and that 
column could ccntain ZErc for its data por
tion, the signs should be testEd by TESTZ 
in the calculaticn specificaticns--not by 
defining the high-order colurrn a£ a ~Epa
ratE input fiEld and attempting to test for 
Plus or Minus. 

If it is necessary to use the instruc
tion TES1Z in thE calculaticn £pecifica
tions (to identify a sign in the high-crder 
position of the field), cr if it i£ de£ired 
to determine whether a field is blank (as 
distinct frcm zero)-~YEt the field is to be 
used in arithmetic operaticns--the field 
can te dEfined twice: once as alphamEric 
(to be USEd for ~ESTZ or to test for 
blanks) and once as numeric (fcr arithrretic 
operatiors), with different field names. 

Field Indicators are actually turned on 
or off--baSEd on the status of the asso
ciated input field--just tefore detail-time 
calculaticns. (SEe £Eg_E~~qra~_lo~i~, 
Figure 6.) 

An input field may te 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 tre 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 apply. 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, E1, B2. Use of 
any others requires a ccmplete grasp of 
the sections Rf2gfQ~_lQgi~-Klo~, Indi
~~!Qrs, and lnQ!ca!Q~_BigfQ~~BI' in the 
chapter RfQg±~~~i~g_f2f_RRG-=Q§geral 
IBfo±~atiQ.n. 

Assignment of indicator E1 or P.2 
causes the program to halt after pro
cessing of the card for which H1 or H2 
is turned on, unless thE indicator is 
turned off by a programmer's instruc
tion in the detail-time calculation 
spe-eitica t.ioRs fo.rt·ha-t·ca:r:d. (It ca.n 
only be turned off 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, BgQ-.Rr.Q.9.f:~~ 
Ioglli. ) 

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) only after a card of the per
tinent type has been read. It may, 
therefore, remain cn or off while cards 
of other types are being processea. 
ccnseguently, Q!lier~.n! field indica
tors assigned to fields in different 
card types may be cn concurrently. 

On the other hand, if the same Field 
Indicator is assigned to fields in dif
·ferent card ty!=e;:;, it;:; status will be 
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cased on the contents of the relevant 
field in the last card ef a perti~ent 

type read. 

3. If the same indicator is assigned to 
mere tr.an cne field ir 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 celumns in 
the same card--once with ~ield Indica
tor and once without--the status of the 
.:...."..::I~ _ ...... .+ __ T1''':'' ____ .-_~'''I:T __ ..r::1"",_+ ..... l..,,-.. 
~llu...1..'-aL.V..L ,"..1..~..L \.......VLJ,..c:vL...J..l L~L~'t\......L. L!!t' 

centents of the field with which it is 
as~ociated. Or:ly cne cere sterage area 
is assigned to the field name; it ~ill 
centain the centents cf the field spec
ifiEd last with that name. (Of 
course, size and format must be uniform 
for roth fields using the same name.) 

This is a techni~ue fer setting an 
indicator based on tne ccntents ef a 
field--when the field is not otherwise 
needed for calculaticns er eutput-
with cut ccnsuming any ccre space tc 
store the data of that field. 

5. The same indicator used as a Field 
Indicator in tie input ~pecificaticns 
may also be assigned as a Resulting 
Indicator, or specified to ce SETCN or 
SETOF, in the calculatien ~pecifica
tion~. This may change its statts dur
ing the prccessing of a card. 

6. Indicators assiqned tc Plu~ (cels. 65-
66) er Minus (cols. 67-68) are off at 
the reqinning cf ecject-pregrarr eXeCU
tien. They de nct turn en until the 
criterien is satisfied when a card of 
the pertinent type has ceen read. 

On tre other hand, indicators 01-99 
--but not F.1 or P2--as~igned te Zere er 
13lank (cels. 69-70) are on at the 
beqinninq (1P time) of program execu
tien--cefore tie first data card is 
read (see Fiqure 11, Bi~~~~fhI_£~g~~ill= 
ill~~_sK-Ingif~!Q~~l. They remain on 
until a card of the pertinent type is 
read, and the field being tested fer 
zero er blank does nct ~atisfy that 
criterion. Thts,cautien is called for 
in baEing calculation cr out~ut opEra
tiens selely on the status of such 
indicators. 

Exception: If the same indicator is 
used both as card-type Resulting Indi
cator and as Zero-er-Blank Field Indi
cator, it is net on at the beginning of 
Frogram execution (1P time), because 
card-type indicators take precedence 
and are all off at the ceginning (see 
]i~~§~~£I_Egg_~~~~arl_~f_!£Qifats~El· 

7. Cr.ange ef value in a field during cal
culatiens 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 ef input. 

However, if flank-After (E 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 meved to the output storaqe area 
(the data is then lost to any subse-

_ .... _ .... + _ .... ..L-"""' .... .J- _ ....... __ ...... ..L-.: __ \ T.& .... ~..:,...,..:J 

':jUtlll. VUl.!-'Ul. Vl:'t.1..Ql...L.Vll}. .J.L Q .!:..L.t..L.U 

Indicator is assigned tc Zero-or-Elank 
fer that field in the input specifica
tiens, thE indicator turns on at that 
pcint during output, regardless of its 
prior status (see also ]lan~-After 
under I~Qara~_12gif_112~1. It is then 
on durina processing of additional out
put specificatien lines and until 
turned eff when the field is tested 
aqain in the next input card of the 
pertinent type, and found not to satis
fy the Zero-or-Blank condition. 

Note, rowever, that any Field Indi
cator assigned to Plus cr Minus in the 
inFut 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 Elank-After 
instruction. 

8. If Blank- After (B in col. 39) is desiq
nated for a field in tr.e output-fermat 
specifications, and mere than one indi
cator has been assiqned to that field 
tc represent the condition Zere-or
Blank, enly the first-assigned indica
tor is turned on by Elank-After. For 
example: 

a. An indicatcr (say, 25) is assiqned 
to Zero-or-Blank for a field in 
Field Indicators of the input spec
ificaticns; and 

b. Another indicator (say, 40) is 
assigned te Zero-cr-Blank as 
Resultina Indicator, for the same 
field used as result field in the 
calculation specifications (arith
metic or ~ESTZ operation); then 

c. Elank-After turns on indicator 25-
the first-assigned indicator--not 
indicator 4C. 

9. Assianment of Field Indicators causes 
an unsigned positive numeric-field 
value (EBCDIC-tatle celumn E or F) to 
bEcome signed hexadecimal C. 

Fiqure 27 illustrates assiqnment of 
Field Indicators. 
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Figure 27. FiEld Indicatcrs 

Explanatien of Entries in Figure 27 

~ 

S 
40 

~~~li~~~1~2~_1!B§~l shcws hew tc turn on 
indicator H1 if cols. 1-5 cf thE data caro 
arE blank and/cr ccntain ZEros and/cr zene 
punches cnly. BEcause the field is defined 
as nUBe~ic (col. 52 bas an entry), DC dis
tinction is made in ~ield Indicators 
tetwEen tlank, zerc, and zcne punches. 
(F-indicators assignEd tc Zero-cr-flank are 
not on at thE te~inning--sEE Figure 11.) 

The El indicator may bE used--like indi
cators 01-99--te cenditien calculaticn and 
output specifications; e.g., NHl may tE 
designatEd as a conditicn sc that a parti
cular spEcificatien is eXEcuted enly when 
EMPLNO is not zeros (or blank). If EMFINC 
is zeros (or blank) in a card, the system 
halts aftEr that card has tEEn prOCEssEd, 
unless Hl is turnEd off during dEtail-time 
calculaticns by a prcqrarrrrEr's 
~pEcificaticn. 

li~§_il spEcifies that indicatcr 10 turr,s 
cn if cels. 11-30 arE tlank--but net if 
they contain ZEros, sinCE trE fiEld is 
definEd as alp~americ. (Crly ZEre-cr-Elank 
may contain an entry for alphameric 
fields.) 

line 04 caUSES indicatcr 01 tc turn cn if 
th~-fi€ld in ccls. 31-34 is negativE, and 
indicator (2 tc turr on if it is ZErc (or 

I 

12 

Page CD 
Field 

location 

~ 
:! Field Name -

1 From To f. ~ 
C 
E 1 ~ 

.U 4,5 46.7 '84950 .51 5253545.5565758 '960 

1 
5_ 

ENlPLNO ~ 1 
1 1 30 _NAME 
31 3-Jj 1 H R 5 WR k 

7 1 Q IHRSWRI< 

7 1'; H R wR Ie D 

, 19 :_ E NIP L No ~ 1 

1 52 BONOS 
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lS 18 Z~L uc itS 
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1i 
;: 

1 
! 
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Program 
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Field 
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636" .'66 6768 6970 717:~ 

Hi 
1 I) 

fPl 1;2 
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HZ 
131 ~2 ~3 
~-4 ~~ 

~S ~5 
(/).3 

blank). 'Ihis illustrates assignment of 
different FiEld Indicators to two condi
tions in the same fiEld. 

Line 05 causes indicator C3 to turn on if 
c01s-:-7-10 contain 'ZEros (cr are blank). 

Lines 04 and 05 also illustratE hcw to set 
indicators-based on the status of a field 
(cols. 31-34) that is not neEded for any 
cther purpcse, without tyina up core 
storage space for it. The data in cols. 7-
10 is to be used subsequently, and is 
stored at the location for FRSWRK. Note 
that the format must bE uniform for the two 
fields that were assigned the samE namE. 

line 06 specifies indicator F2 if cols. 
7='O-are blank--as distinct from 'Zero. In 
line as, an indicator (03) was spEcifiEd if 
the samE fiEld is ZEro or blank. We have 
arbitrarily--to illustratE a point--made 
the assumption that hours worked may legi
timately be zero; but that a blank field 
represents an Errer for which we wish te 
bypass processing (by using NH2 as condi
tioning indicator in calculatiens and out
put) and after which WE ,want to halt. 
(Perhaps the card was missed by the key
punch operator.) To recoqnize thE tlank 
field, the fiEld haa tc bE spEcified as 
alphameric; to USE the data i~ arithmEtic 
operaticns, the field ~ust be defined as 
numeric: >'er.eE, thE ~iElc is describe] 
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LW.L~t, wn:n diffE:Ltllt Ildme~. 'IhE alfhamer
ic field alse allows testing for hiqh-erder 
zone punches in the calculation spEcifica
tions; these zene punches might ce intended 
to identify spEcial situaticns. 

liB~~_02_~nd~ used up thE availacle halt 
indicators. -Tterefore, althcugh a clank 
NAME field rEpresents an errcr, B1 or P.2 
cannot ce used in line 03; another indica
tor (in this case 10) can ce assigned, and 
used in thE detail-time calculatien speei
ficaticn~ to turn en H1 or B2 if a halt is 
desired= 

If H1 had been as~igned tc flank fer 
NAME, as well as te Zero-or-Blank for 
EMPLNO, then: when the NAME field is not 
blank, B1 is turned off even if EMPINC is 
zero (or clank); i.e., the later test 
supersedes any earlier test for the samE 
indicator. 

line_Q~ again assigns indicator H1 tc zero 
~r clank) in the EMPLNO field. Hcwever; 
this linE arFlies to a different card tyre. 
The status of this indicatcr is thus 
revised for each card; but the status cf H1 
does not conflict for twc fields within the 
same card. 

Line 09 ~hows assiqnment of thrEe diffErent 
indicators for the three Fessible states of 
valUES in one field. 

Line 10 identifies positiVE valUES in the 
fiela-by ene indicator (34) and zeros (or 
tlank) cy anether (40). 

LiB~_ll assigns indicator 35 to cards with 
a positive value in cols. 15-18, or with 
zeros (or tlank) in cols. 15-18. It will, 
therefore, be en if either ccnditien is 
satisfied. 

Line '2 illustrates use of the samE indica
torfor different purroses in different 
cards (see line 05). Its status will, 
thereforE, tE revised for each card. 

Points tc be Especially NetEd in FigurE 27 

1. Indicators 01-99 assigned to Zero-or
Blank (cols. 69-70) are en at the 
beginning ef objEct-prograrr 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 B1 and B2 are off at the 
start of program executicn cecaUSE B1 
and F.2 take prEcedence, in the indica
tor hierarchy (see Figure 11), cyer 
Zero~errBlank indicators. 

ThE fact that indicaters 01-99 
assignEd to Zero-or-Blank are on ini-

tially ca~~s for caution in two 
resrects: 

a. Detail-time output operations con
ditioned only by the ON status of 
any of these indicators will CE 
eXEcuted befcre the first card has 
been read--i.e., during 1P time; 
and 

b. These indicators remain on until 
the first p§rtiB~~! card has been 
read. 

For examrle, 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 net revised until 
the next card of a pertinent type is 
read. (Excertions: Blank-After, 
descriced celow; H1 and H2; and chanq
ing the status of a Field Indicator by 
an entry in the calculation specifica
tiens.) 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 c~ those in lines 
09-11 only when a card with Eesult
ing Indicator 28 has been read. 
This fact must be corne in mind 
when conditioning calculation or 
outFut srecifications 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 net set cff bEfore then by 
an instruction in t~e calculation 
specifications. 

Indicator 03 appears as Field 
Indicator in line C5 and line 12. 
Its status is therefore rEvised for 
each card. 

3. Field Indicators for Zero-or-Elank 
(eels. 69-70) are turned on immEd ia te ly 
when the corresrondinq field is set to 
blank or zero by entry of a g in col. 

39 (Blank-After) in the outrut-fcrmat 
specifications. Any ether Field Indi
cator rreviously set (for Plus or 
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MinuE) for the field iE not turned off 
therEty. F'or ExamFle: 

If B is entered in ccl. 39 in the 
cutput-format EpEcificaticns nExt 
to IMPINC, the H1 indicator turnE 
cn aE Eoon as the EMFLNC data has 
teen transferred tc the cutFut area 
during an eutput oFeratien invelv
inq EMFLNO (if H1 is on at the end 
cf dEtail-outF~t time, the EYEtem 
haltE thereafter). Similarly, 
indicators assigned to Zero-or
Flank for other fields turn en dur
ing an outrut operation if Blank
After is sfecifiEd fer thoEe 
fields. 
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In the case of BCNDS, for 
instance, a Flank-After specifica
tion in conjunctien with an output 
operation turns on indicator 33. 
This indicator re~ains en until the 
BCNDS 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 operation. 
Indicator 33 is then on concurrent
ly with 31 or 32. 



GENFFAL INFORMATION 

The calculaticn Epecificaticns (Eee Figure 
28) particularize 

1. ~he cperaticns to be performed by the 
cbject program upcn 

a. 

b. 

tbe input data, and 

data obtained as a result cf cther 
calculaticnE 

2. Look-up cf data contained in tables 

3. ~be identification of data ccnditicns, 
to facilitate control cf subEeguent 
calculations and cf cutput cperaticnE 
based en calculaticn resultE. 

Tbree general ruleE govern tbe writinq 
of calculaticn specifications: 

1 • 

2. 

3. 

Fach operation is specified on a sepa
rate Einqle line cf the form (and, 
hence, punched intc a separate specifi
caticn card). 

Calculation operations to be performed 
at detail time must all be specified 
ahead of those to be performed at total 
time. However, total-time calculaticns 
need not be qrouped by level cf total 
(i.e., different L-indicator lines may 

be intermixed) • 

within the groupinq of detail time or 
total time, calculaticn operationE are 
performed in the order in whicb they 
are specified. (See GOTO, below, for 
excepticn. ) 

IB~ 
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Note: At the beginninq of objEct-Froaram 
executier, fields defired as alFhameric are 
clank (hexadEcimal 40) and those definEd as 
numeric contain "unsigned" zercs (all 
zeros, E}CEFt low-crder fo~iticli is hexad~
cimalOF). Therefore, no calculation spec
ification is required solely to clear 
fields at tre start. 

The entries for the Calculation SFecifi
cations form arE dividEd intc three cate
gories, as shown in Figure 28. 

1 • Co n d i tic Il i n g Fie 1 d s - - C e 1 u m n s 7 - 1 7 

Indicator codes entered in these fields 
determinE the conditicr:s undEr which 
the calculation specification in that 
line is to be executed. 

~2te: Grouping spEcification lines 
with identical conditioninq indicator 
entries (in ccls. 7-17) saves core 
storage space and Frogram EXEcuticn 
ti IDe. 

2. Calculation FiElds--Columns 18-53 

Entries in these fields define the kind 
of oFeraticn to be pErfcrmEd, thE data 
involved in thE cpEratien, and the 
result field. 

3. Result-Testing Fields--Columns 514-59 

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 oondi
tion that accords with the result is 
ttl rried -o-il ;-those-(if--a: ny)assi<:1ne"a to 
cther result conditicns arE turned off. 

These Resulting Indicatcrs can be 
used as conditioning indicatcrs to con
diticn the eXEcuticn cf ether calcula
tion specifications and/or outFut 
specificatiens. 

CONDITIONING PERFORMANCE C! CAICUIA1ICNS 
(C OL S. 7 -1 7) 

If the conditioning fields (cols. 7-17) are 
tlank, thE specifications in that linE are 
executed at detail time cf every Frogram 
cycle. 

The Centrel-LEvel field (cols. 7-8) pro
vides for determining whether a calculation 
specification is to be performEd at detail 
time in the Frogram cycle (i.e., cels. 7-8 
are tlank), ,or at total time of a giver 
level (i.e., there is an I-indicater EIltry 
in cols. 7-8). 'Ihe In dica tor fiElds (cols. 

9-17) provide for determining--within thE 
limits estal:lished by the contents of cols. 
7-8--whicr otter conditions, in tErms of 
status cf indicators, must be satisfied to 
implement the specificaticn~ in that line. 

The four fields (cols. 7-8, 9-11, 12-14, 
15-17) arE in an AND rElationshif; i.e., 
all statEd conditions must te satisfied for 
the sfecifications in that line to be 
executed. 

There is an essential differencE tEtween 
applyina indicators as ccnditieninq 
indicators--as exemplified by cols. 7-17 
here, and cols. 23-31 in the output-format 
specifications--and assigning indicators as 
Resultinq or Field Indicators--as exempli
fied by cols. 19-20, 59-EO, and 65-7C in 
the infut sFecifications, and cols. 54-59 
in thE calculation specifications: 

A Resulting or FiEld Indicator changEs 
status (en 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 indicater, reflecting a crite
rion previously tEstEd, may then be apFliEd 
to ccndition a calculation or outFut speci
fication tc be executed only if the indica
tor is on, or if it is not on, as desired. 
Applying the indicator as a conditioninq 
indicator never chanqes its status (on, or 
not on). 

If this field is blank, thE operation spec
ified in that line is to bE executed at 
detaii ~ime~-ari~s~Ejeci1:~ c6~Jli{~ning 
indicators specified in cols. 9-17. 

If a Centrol-level indicator code (10, 
L1-r9, or LR) is entered in cols. 7-8, the 
operation specified in that line is to be 
executed at total time, providEd the parti
cular L-indicator SfecifiEd is on--and sub
ject to other conditioning indicators spec
ified in cols. 9-17. 

If a Control-Level indicator L1-19 is 
turned on in the normal manner--by a con
trol treak--it is on from (and including) 
the total time following the last card of 
the Frevious centrol qroup through detail 
timE of the first card of the new control 
group. The last-record indicator (IR) is 
on during total time fellowinq the last 
data card of the aPFroFriate file (s). LO 
is normally always on. Any of the indica
tors LR, L9-12--if turned cn in the stan
dard fashion--also turr.s on all lower-lEvel 
I-indicators (Except 10) for t~E samE 
pEriod. 
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The operation of I-indicators, and 
detail and tctal times in tte Frcqrarr 
CYClE, havE teen thoroughly covered else
where. See ]PG_PrQgfam 12gi~ (Figure 6), 
Rel~!icn_s!_12!E1-~im§_1~_£~~Q_~~~§~§~1L 
and 12ta 1=1i!!!~_R!.oc§§§i.Dg_~lL~]~n -In~--all 
under Prsgf~m_12gif_Ilf~~ 11=1~ ~J§fial 
Considerations for Indicatcrs 11-19 cn 
"RQ~=1~~~-lQ~lB~-and-1B~lfE!2~=]i§rarf~ 
(with Fiqure 11)--all under lnQifEto~E~ 
Contro1-1~~§ls--under Ma!f~ing fi_Fil~E; 
Decim~l_E~§itif~~ (col. :2), K!§l~_]Em~ 
~~lE~~]=2~ll-_~~fining_1~§~am~ Da!~ 
Ii§1~_as_~~1h-A1Jh~m§~i~_~~Q_Nu~Eri£, ~~g= 
trol Level (cels. 59-60), and Field-Record 
B§l~ticn-cccls. 63-64)-~~11 unaer-l.D~~1 -
~eci!ic~1i.fns • 

If these fields are tlank, the specifica
tions in that line are eXEcuted in every 
program cycle--subject to the status of any 
I-indicatcr that might be Epecified in 
cols. 7-8 (see £.2~1~fl-Lev§1, ecls. 7-8, 
above). If cols. 7- 8 are also clank, the 
specifications are executEd at detail time 
cf every Frogram cycle. 

Ani n d i cat 0 r c od e inc 0 1 s • 1 C - 1 1, 1 .: - 1 4 , 
or 16-17 instructs the program tc eXEcute 
the specificaticns in that line cnly if 
that indicator is on. If an N (=Not on) is 
entered in the column prEcEding the indica
tor code (cc1. 9, 12, cr 1:, respectively), 
the program is instructed to execute the 
specifications in that line cnly if the 
associated indicator is rct cn. 

I 
Note: Any EECrIC character ctter tran N in 
col. 9, 1 2, 0 r1S has t t e sam e mea n in gas 

I a blank. 

Up to three different ccnditioning indi
cators may ce designated ty entries in the 
three Indicators fields for cne specifica
tion line. Each may be required tc te on 
(first cclumn of relevant Indicators field 
tlank), or off (N in first column of rEle
vant Indicators field), aE a ccnditicn cf 
execution of the specifications in that 
line. 

The t rree fields (ccls. 9-11, 12-14, 
an d 1 5 - 1 7) are ide n tic a I i r fun c tic n . I f 
cnly one or t~o conditioning indicators are 
assigned~ it does not matter which of the 
three fields are used. Entries in these 
fields are in an AND relaticnshiF to each 
other, and tc any I-level indicator in 
cals. 7-8. More than three conditioning 
indicators cannot ce specifiEd in an AND 
relaticnEhip directly; ncr can OR relation
ships 1::e specified directly. Methcds for 
achievin~ the eguivalent rEEults are shown 
in ~f2g!£m!!!iQ~1iE§, Appendix E. 

Any indicator may te specified in cels. 
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 entry, or 
absence cf entry, in ccls. 7-8 that deter
mines whether the specifications in that 
line are executed at tctal or detail time. 
For instance: 

1. At total time, the MR indicator 
reflects the matching status of the 
previous card--nct that of the new card 
that caused the control creak. At 
detail time, however, MB reflects the 
matching status of the card being 
processed. 

2. With Ccntrol LeVEl (cols. 7-8) blank, 
an L-indicator (11-L9) in one of the 
fields in cols. 9-17 does not pertain 
to an operation at tetal time--it con
ditions the specifications to be 
executed only at detail time of the 
first card of a ne~ ccntrol grcup of 
that, or higher, level. 

Assuming only standard metrods of assign ina 
and utilizing Resulting and Field Indica
tors, the Indicator codes entered in these 
fields (cols. 9-17) cond i tion execution of 
a calculation specification based on the 
following factors: 

1. If the indicator ~as assiqned as card
type Resultinq Indicator in the input 
specifications (cols~ 15-20), execution 
of the calculaticn specification is 
confined to the processing 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 
cn 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 b~ a Blank-After 
instruction in the output specifica
tions--~hichever occurred most recent
ly. The status of a Field Indicator is 
not altered 1::y ohanqes in the contents 
of the associated field that might be 
the result of calculation 
specifications. 
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3. If thE indicator is assignEd as a 
Resulting Indicator in this cr anot~er 
line of the calculation specifications 
(cols. 54-59--discussed later), execu
tion of the calculation specifications 
in this line is controlled 1::y the 
result of a calculation performed ear
lier. Note that: 

a. ~he Resulting Indicator reflects 
the result last obtained. If the 
pertinent calculation has not yet 
teen performed, the indicator is 
cff (unles s it is as signed tc Ze ro
or-Blank, when it is on initially 
and is alsc turned cn 1::yElank
After--see QQ!fQ!=Icrma! 
~"E§~ific a!ionsl. 

If the pertinent calculation is 
cnly performEd undEr certain ccndi
tions, the indicatcr may still 
reflect an earlier--possibly 
ctsclEtE--result. 

1::. If the conditioning Indicator 
(cols. 9-17) is also a Resulting 
Indicator in the same line (cols. 
54-59), its stat~s is not changed 
ty the instructicDs in that line 
until after the spEcifications in 
the line have been executed. 

REmemter that, at tctal time, a 
card-type Resulting Indicator is that 
of the next card, whereas a FiEld Indi
cator is baSEd on a previous card. 
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Fi~ure 29. Calculation Ccnditicning 
Indicators 

The operation of indicatcrs, and detail 
and total times in tte prcgram CYClE, rave 

beEn thorouqhly covered elsewhere. See 
secticns r~2g~~~_~2gi£_El~~, Ingi~~!2~~L 
and ~~!~birr~_2f_Iil~E--all un1er R~Qg~am= 
ming_fQ~_BR~--Geng~~1_1Qi2~~~!i2n; Bg~ul!= 
ing_lnQi~~toI~' ~2D!IQ1_1~Y§1, MatchinE 

I FiglQ§L and iiglQ_lngif~!2~§--all under 
In£~!_2E§~i!i~~!ionEi and ]§sul!ing_lndica= 
!QK§ in Calculation Specifications, dis
cussed in this crapter. 

Fiqure 29 illustrates the use of condi
tioning indicators with calculaticn speci
fications. Only standard applications of 
indicators have been assumed; non-standard 
uses are encompassed by the explanations 
under lQQi£~!ors in RKQg~~mmin~i2£_BRG-= 
~~n&~21_1Qt~~mati2n~ 

Explanation of Entries in Figure 29 

~ing_Ql specifications will be executed at 
detail time (cols. 7-8 1::1ank) of all cards 
(cols. 9- 17 blank). 

Ling_Ql specifications will bE executed at 
detail time for all cards for which indica
tor 1E is on at that point. If, for " 
example, indicator 16 is a card-type 
Resulting Indicator, the line is executed 
at de t ail tim e for all car d s 0 f type 1 E • 

lin&_~J specifications will 1::e executed at 
detail time for all cards for which indica
tor 16 is net on at that point. 

~ing_Q~ spEcifications will 1::e executed at 
detail time for all cards for which indica
tor 25 is on, and indicatcrs 18 and H1 are 
not on, at that point. 

LT'!!§~Q2 SfJ"Ecn:ic"a:tic"ns arE eXEcli"teai:tt 
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 tYFe, the specifications 
in the line are executed at detail time of 
the first card of a contrcl group, if that 
is a card of type 25. 

Iing_2§ spEcifications arE executed at 
detail time if the MF indicator and indica
tor 16 are toth on at that ~oint. 

Fer example: Assume indicator 16 repre
sents a detail card with a value that is to 
be multiFlied 1::y a factor stcred from a 
preceding master cdrd. These Indicators 
entries assure that the multiplication 
takes Flace only durinq processing of a 
detail card, and only provided the detail 
card matc~ed the master card on some cri
terion field (s)--otherwise the multiplica
tien factor cenlc tE takEn frem t}e wrcna 
mastEr card. 
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total timE. The L2 in celE. 7-8 q:ecifies 
execution at total time if a T,Evel-2 6 er 
highEr, centrol break cccurrEd; i.e., fol
lowing the Frocessing of the last card of a 
Level-2 cr higher control group. The spec
ifications are, however, furtrer condi
tiened te be eXEcuted enly if indicator 10 
is also en at that time, and provided indi
cator L3 is not en. The latter condition 
(NL3), impliEs that the specifications are 
only executed if there was nc centrcl treak 
higher than Level 2; the L2 in cols. 7-8 
implies that thE centrol break must be at 
least of Level 2. Thus, execution of the 
specifications is confined to exactly a 
Level-2 centrol brEak. 

Note that, if indicater 10 is a card
type Resulting Indicator, it refers to the 
first eard of the new centrel greup; 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 ef 
the contrcl group. 

line~~ is executed at tctal time follcwing 
the prccEssing of the last card cf every 
control group: since a ccntrol treak ef 
any level turns cn the L-indicatcr for that 
level and for all lewer levels, L1. turns on 
for a contrcl break of any level. The data 
from the last card of the centrcl greup is 
still availatle at this tirre. 

line_Q2 illustrates an applicatien ef the 
La indicator. Assumptions are: it is 
desired to calculate a value at the End ef 
Each pagE, to be printed at thE bottcm of 
each pagE, except when a centrel break 
occurs at the same point. 

In order to calculate bEfore forms 
advance to the new page, yet when it is 
already known whether ~ eentrel group has 
been ccmplEted and wbethEr carriage-tapE 
channel 12 was encounterEd at detail-eutput 
time, the calculation must be at total 
time: total time prEcEdES overflew-time 
output. I-indicators for the beginning of 
a new contrel group are already en, and the 
overflow indicator is also cn if carriage
tape channel 12 (i.e., tloe Feint fcr print
ing the calculated value at the bottem of 
the page) was encountered during the pre
ceding dEtail-time outFut. 

Indicator La designatEs that thE sFeci
fications in the line are to be eXEcutEd at 
total ti~e, Frovided La is cn ~ts normal 
state). Ind icat or OF fu rthe r de sign a tES 

(i.e., channel 12 encountered during pre
ceding detail-time outFut) for thE spEcifi
cations in the line to be performed. Since 
the calculation is not desired at the end 
of a contrel group, NL1 suppresses it when 
a centrol break coincides with the end of a 
page. LO--which is defined as a Contrcl
Level indicator--had to bE used to associ-
ate the line with total time since, by 
definitionef the problem, no ether Contrcl
Level indicator is on when tre specifica
tions in the line are to be executed. 

~iQ~_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 Fertinent file. (See Kil§_!2§..§.f.fiptio.Q 
~§.fiii.f~ti2.Q§, col. 17, and Indicators, 
LR.) When LR is on, all other Control
Level indicators (I 9-L 1) arE also en. The 
job terminatesfollowinq total-time output. 

Figure 29 also illustrates that all spec
ifications to ce executed at detail time 
must precede those te be executed at total 
time; within tetal-time specifications, 
order need not be maintained by Centrol 
Level. 

SPECIFYING THE KINDS OF CAICULATICNS 
(COLS. 18-53) 

Entries in this section (cols. 18-53) of 
the calculaticn specifications define the 
actual calculatiens (or quasi-calculations) 
to be FerfermEd. Tbe followina components 
of calculation operatiens are designated in 
theSe specification 

1. The data fields that enter into the 
operatien: Factors 1 and 2. 

2. The tYFe of operation to bE performed 
on the data: Operaticn. 

3. 'Ihe form of the result: Result Field 
name, lEnqth, dEcimal-Feint locaticn, 
half-adjustment. 

The fields in this sectien are described 
in the sequence that lends itself best to a 
clear understanding of their relationship, 
rather than adhering strictly to the order 
of fields in the specifications. 

!21~: At the beqinninq of Froqram execu
tion, Factor and Result Fields are blank 
(if alphameric) or "unsiqned" zero (if 
numeric) • 
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Factor 1 and Factor 2 ccntain the name~ cf 
the data fields, OT the actual data 
(literals), that provide the source infor-
maticn fer the majority of the creraticns. 
Some oFerations involve beth Factors; some 
only utilize one; and a few cperaticns do 
not use a Factor field. 

Field Narre 

If the Factor contains a field name, tbe 
program ottains the data frcm the core 
storage location it has assigned to that 
name. The field name mu~t either have been 
defined in the inrut specifications (cels. 
46-58), cr as a result field (ccls. 43-52) 

in scme line of the calculation specifica
tions (this may be an earlier cr later line 
in the calculation specificaticns, or the 
same line), er as a table name in the File 
Extensien Specifications. 

If a field whose name is used in the 
calculatien specificatiens aFpearEd in the 
input specifications, it must have been 
fully defined there, and cannot be defined 
differently (as to format, size, deeilIial 
Foin t) i 1: tr. e ca lc ula tion specifica tien s. 
A field need be defined cnly once, although 
an identical redefiniticr is perlIiitted. 

Field names must be reccrded in the Fac
tor fields left-justified (i.e., begin in 
col. 18 cr 33, respectively). 

Li terals 

A literal is the actual data to be used in 
the calculaticn, rather tran a field name 
representing the location cf the data in 
core storage (see also 1i!~~~lE' under 
~~f~TI~li~B_2!_1~~NE). The program is able 
to distinguish between literals and field 
names by virtue of a restricticn on the 
initial character (col. 18 er 33, 
respectively): 

The first character ef a Bumeri~-1ite~= 
~1 is CDe of the digits 0-9, a decimal 
point, a plus sign, er a minus sign. 
(If European notation is specified in 
the BPG Centrol Card, a decimal comma 
takes the place of tte decimal point.) 

The first character of an ~lIt~~~~i~ 
l~tef~l is preceded by an apcstrophe 
(')--card punch-combination :-E. 

The first character of a !~~lQ_La~~ 
is ene of the 29 characters defined as 
alphabetic (the 26 letters of the Eng
lish alphabet, plus thrEe specific 
symbcls)--see i~1ini!i~~_fl_!~rmE. 

A literal--so long as it is always 
identical in all respects (including sign 
and decimal-point lccation, if any)--is 
stored by the program only once, no matter 
how cft~n it is us~d in the program. NU
meric literals may have a maximum length of 
ten characters, including the symbols (dec
imal Foint and/or sign); alFhameric 
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) • 

]~N~fi~_l~!~ral~. A numeric literal may 
consist of any combination of the digits 0 
through 9. One decimal point (decimal 
comma, if European nctation) 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-E-8; a minus siqn, 
by an 11- punch. 

An unsigned numeric literal is 
treated as positive in arithmetic 
operations. 

The Fositive cr negative status of a 
n ti me ron:: Ii te fa Ii sa ufc)lIlat. ic"aTlyfa k en 
into account in arithmetic operations. 

3. One decimal point (card punch-combi
nation 12-3-8) can appear anywhere in 
the literal, 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 
accordinq to the position of the deci
mal Feint. If there 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. 

AlB.h~Neri~_li!er~ls. An alphameric literal 
consists of any comtinaticn of characters, 
including blank, from the 256-character 
EBCDIC set (see AFpendix D, Figure Dl). 

An alphameric literal must be enclosed 
by apcstropbes ell. card punch-comcination 
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5-8. The first apcstrcptp identifies the 
entry as an alphameric literal; the termin
al apostrcphe signals the end of the liter
al (since blanks are valid in alphameric 
literals, tbe program tas nc other rreans of 
recognizing the end). The requirement for 
initial and terminal apostrophes limits the 
body of an alphameric literal tc a rraximum 
of eight characters. 

An apcstrophe rEquired as part cf tte 
literal itself is represented by two aFos
trophes; i.e., two consecutive cclumns, 
each punched 5-8. If such a literal is 
used for outFut, cnly one cf the dual apos
trophes is punched or printed, and the pcr
tien to the right of the internal aFcs
tropre is shifted left one pcsiticn so as 
not to introduce a spurious blank. ~his 
limits an alFham2ric literal with cne 
internalaFestroFhe to sever meaningful 
characte rs. 

Alphameric literals may be used for ccm
Fare, move, test zcne, and table leok-up 
operations; tut they must not be used in 
arithmetic operations. 

Figure 30 depicts some samples of Factor 
en tr ies. While Factcr 1 is shown, Factor 2 
would be equally applicable. 

Explanation cf Entries in Figure 30 
Programmer 

t~ Indicators 

-: 
I 1 Line ~ 

.! Factor 1 

j 1 And 

~ .. .. 
Z Z 

3' 5 67 B 9 J011 12131.4 151617 18 1920 21 22 232" 2.5 2627 2S 

o I C H ETA MT 
o 2 c ~PA Ii 
o 3 c 125¢_._~ 
o 4 c ~_2Sf/J¢ 
o , c .;~12S'T89 
o 6 c -.¢13S791f2. 
o 7 c +1 
o • c FEBRUARY' 
o 9 C 0 C LOC Ie' 
1 0 C ' . I" ' 
1 1 c 'S/2% Dr. 
1 2 C 

Figure 3C. Factcr Entries 

line 01 shows a field name: the first 
char~cter is alpl-Jatetic. The field lrust 
either have been definEd in the input cr 
file extensicn specificaticns, cr it must 
te defined as a Result Field (cols. 43-48) 
somewherE in the calculaticn 
specificaticns. 

Wben the spEcifications it line 01 are 
executed, the Factor-1 oata is ottaineo by 
the program frcm tbe core stcrage location 
assigned tc NETAMT. 

ljn~_Ql alsc shows a field name: ~ is one 
of the three symbols defined as alphabetic 
(see £efinili~n_gi_1§~ms). 

1irr~~_Q3-g1 illustrate numeric literals: 
the first character is numeric, or a sign, 
or a decimal point. 

The literals will be dEcimal-aliqnea by 
the prcgram, in arithmetic and compare 
operations, in accordance with their speci
fied decimal point. When the literal 
includes ne decimal point, it is treated as 
an inteqer. The literal in line C4 is 
therefore treated as (12500.), and that in 
line 07 as (1.). The plus sign in line 07 
must be punched as 12-E-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 
tbat 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 ccntain blanks. There
fore, the literal in line 03 ends with the 
z~ro i~ cel. 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 (4 may not be written as 12,500. 

1in~~_Q1L_]2L_~&L_~gL_Q2L_~~11 illustrate 
the maximum permissible lengths for the 
three types of Factor entries: six posi
tions for a field name; ten positions, 
including sign and/or decimal pcint, for a 
numeric literal; and eight positions, plus 
the two delimiting aFostrophes, for an 
alphameric literal. 

1in~§_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 argu~ents in a table look
up operation, or be printed out after beinq 
moved into a data field. ~hey cannot be 
used in arithmetic operations. 

Lines 09 and 10 illustratE the two 
apostrophes==independent of the-~pestrophes 
defininq the alphameric literal--that must 
be recordEd to sFecify a Ei~l§ apestrophe 
as part of the literal. Line 09 exempli
fies a literal with an internal apostrophe, 
whereas line 10 shc~s how tc record a lit
eral that beqins with an apestrophe. The 
literal in line 09 is treated as C'CIOC¥ in 
any operation involving it; the literal in 
line 10 is treated as '66. 
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Line 10 also illustrates that an alpha
meric litEral may ccntain digits. If 
desired, a numeric value may bE expreSSEd 
as an alphameric literal by Enclesing it in 
apostrop}es. (It cannot, tren, be USEd in 
arithmetic operations.) 

tiB§_ll sho~s that an alphameric literal 
may contain spaces and special charactErs. 

Throu~heut, ncte that all entries are 
left-justified. 

Entries in theSE celumns spEcify thE epera
tien te be rerformed using the entries in 
Factor 1, and/or Factor 2, or Result Field. 
Each operatien is specified by placing the 
appropriatE operation cede in this field, 
left-justified (i.e., beginning in ccl. 
28). DEtailEd infermaticn en thE varicus 
operations is given in thE secticn titled 
En!~i~E-iB_!h§_QB§~~!i2g_Ii~1~· 

All numeric ccmpare and arithmetic 
operations are performed accerding te the 
rules ef algebra: siqns are taken inte 
account, and dEcimal alignrrent is 
automatic. 

~he field name ent~red in Fesult Field 
(cols. 43-48) is associatEd by the program 
with the core location at which the result 
of the operation is to be stored. (In the 
case of twe rarticular operaticns, ~ES~Z 
and tCRUF, the entry in this field repre
sents thE locatien of sourCE infcr~aticn 
for the eperatien.) The user al ways 
reftrencEs the field by the mneIDcnic name 
he assiared toit! and need ne~_~h_~..c]lC_€rn __ 
hlmsETfwTth- th-e actual- c·c-r~ ·stcraQe 
location. 

If thE ~ield name appearEd in tte input 
or file Extensicn spEcifications, it Uust 
have been fully defined there (as to size, 
format, resition of decilal point). The 
field name in Result Field then suffiCES to 
referenCE the sterage locaticn, and no 
definiticn ef the field is required in the 
calculation specifications. If the fiEld 
name did net appEar in the input cr file 
extensicn specificatiens, thE field must be 
fully dEfinEd ence in t~e calculation spec
ificaticns, sc that tte rregrarr can assign 
an arprcrriatE cere storagE lecaticn te it. 
The definition nEed not bE in the first 
calculatien specification line in which the 
fiEld nanE arpears. 

Defininq a field in the calculaticn spec
ificaticns consists of: 

a. Entering a field namE in Result FiEld 
(cels. 43-48) in any spEcificaticI' linE 
to wrich thE rEsult fiElc afFlies. 

The name must beoin in ccl. 43 with 
one of the 29 alphabEtic characters, 
may continue with alphabetic or numeric 
charactErs, and may be ene to six cha
racters lonq. (See DEfinitien of 
1§~!!!§, for "alphabetic"-and-"nurnEric" 
characters--neither permits embEdded 
blanks.) 

Within these rules, any name may be 
assigned; except that names starting 
with PAGE and TAE are reserved fer spe
cial uses (described later). Names 
beginning with IN have a special mean
ing in RIAEL 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 
Field Length (cels. 49-51). 

c. Defining the format--see tecimal 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. ence 
defined, it need never be redefined at all 
--the field name alenE becemes an adeQuate 
reference; rut, if it is redefined, it must 
be fully and identically redefined: the 
contents of Field Length (cols. 49-51) and 
Decimal positions (cel. 52) must then be 
identical wherever the field name is 
definEd cr rede~ined ana, if the field was 
defined in the input or file extension spec
ifications, Decimal positions ana field 
length tl:ere must cerrespond. (But see 

. nQ:te..~- lln.de-~---£~~!~.::..I~-fr.g-t-h,. -C-GB£-€-f-fi-l:-fiq-- --p-aekeo: 
input fi~lds.) 

This field is left tlank unless the result 
field is te be defined (or redefined) in 
this line--see ]§~]l!_Fi§lg, above. 

If thE Result Field is to be defined (or 
redefined) in this line, enter thE lenqtr. 
of the result field for which core storaqe 
positicns are to be assigned. (Leading 
zeros may te omitted.) Se that the user 
need not think in terms of internal machine 
e[eraticns, the length is sfECifiEd in 
terms ef number of characters or diqits, 
regardless of whether the field is defined 
as alrhameric er numeric. 

Internally, numeric ~ields are stored in 
packEd-decimal fermat (see Appendix D) and 
normally ccnsume less core [ositions than 
the number of diqits in the field; never
th~less, Field length is SfECifieQ here as 
though Each dicit eccuriE~ a seFarate byte 
(~ull ~ositio~) in cer8. ~herefcre, in 
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cotrputing the size of results tasEd en the 
facter~ u~Ed in an oreraticn, an input 
field that wa~ rEad in packed fermat (P in 
col. 43 ef the input ~pecifications) must 
be assigned, in the calculatien ~pecifica
ticn~, a length Eguivalent te it~ digit 
capacity--not it~ column~. For example, a 
packEd input field cf 5 colurrn~ mu~t be 
treated in the calculaticn ~recificaticns-
as a factor, when defining a result ba~ed 
en it, or if redefining it--as being 9 
positicn~ lcng. T~e qeneral fcrffula i~: 

field size = 2n-1 1 where n = number of card 
columns in t~e packed input field. 

Maximurr lenath~ for factors ar:a result 
fields iT. calculation ~pecification~ are: 

15 rc~itien~ fer a numeric field; 

256 rositions for an alphameric field; 
except: 40 ro~iticn~ each wren cCEFar
ing twc alFhameric field~, and 80 posi
tion~ for table look-UF. 

(For definition of a field a~ nurreric cr 
alphameric, ~ee Decimal pc~iticn~--Col. 52, 
below and under IDi~i=~E~~li~~~ti~ns~----

If the length a~~igned te the Re~ult 
Field of an arithmetic oFeraticn i~ in~uf
ficient te accemmodate the result of the 
operaticn, the result is fir~t decimal
aligned--a~ are all arittmetic re~ult~--and 
then the exces~ high-crder (most signifi
cant) positions are truncated (see Figure 
31). Re~ulting Indicators a~signed (see 
co 1 s • 54 - 5 9) are the n r a ~ e d c nth ere t a i ned 
di~its CT.ly. 

If Half-Adjust is specified (~ee ccl. 
53;, Field length applie~ tc the length of 
the result field after half-adju~trrent has 
teen pXEcuted (i.e., after the extra posi
tion reguired for half-adju~tment ha~ teen 
drcpped) • 

Column 52 is left rlank if: 

The cperation does net invclve a re~ult 
fielo; or 

It i~ dE~ired to define the re~ult 
fielo a~ alphameric; cr 

The re~ult field has teen defined else
where (in the input ~pecifications, the 
file exten~ion ~pecificaticn~, cr 
another calculaticn ~pecification 
line), and it is not oe~ireo to rede
fine it here. Once defined, it nEed 
never te rEdefineo (if redefined, the 
contents of DEcimal Fc~iticns, eel. 52, 
must agree witt the criginal 
defir.iticn)--~ee ]~.§~1!_!ielQ, arove. 

An entry (0-9) in tecimal position~ 
defines the as~cciatEd result field as nu
meric and ~pecifies the number of positions 
to the right of the decimal point. If no 
decimal places (i.e., cnly whole numbers) 
are to bE retained in the numeric result, a 
is recorded in col. 52. If a fielo that 
must te defined as numeric is not used in 
compare or arithmetic operations, any digit 
C-9 (within field-size limit) may be speci
fied, regardles~ of actual number of deci
mal plaCES. 

Fields used"in arithmetic operations or 
numeric cempare--or to De edited or zero
sUFprEss€d fer Qutput--must be defined as 
numeric. Arithmetic operations comprise 
additicn, ~ubtraction, multiplication, and 
division (and movement of remainder). In 
these operations, the program performs 
automatic aecimal-point alignment, in 
accordance with the decimal positions that 
have been desiqnated fer the field~ 
involved. ~ove operations to a numeric 
field also reguire a Decimal positions 
entry where the result field is defined, 
but dEcimal alignment is not automatic (see 
MO VE an d M eVEL, te lew) . 

The number specified in tecimal Posi
tions (col. 52) must neither exceed 9, nor 
be greater than the field lenqth 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 i~ large 
enough. If the Decimal-Positions specifi
cation is greater tban tre number of deci
mal rlaces that result from the aritrmetic 
operation, an appropriate number of zeros 
is appended at the right; if it is smaller, 
the excess right-hand Fositions are trun
cated after completion of the arithmetic 
operation. (If Half-Adjustment i~ speci
fied by H in col. 53, truncation take~ 
place after half-adjustment.) 

Fiqure 31 itemiZES the contents of the 
result fiela and the position of the deci
mal pcint for a samrle multiplication, for 
different Field-Lenqth and Decimal
positicns specifications. Note that it is 
not pessible to truncate the right-hand 
position(s) to the left of the decimal 
point. For example, 121.86984 cannot 
beccme 12 by specifying 0 recimal positions 
and a Field Length of 2; instead of the 
right-hand digit, the most-siqnificant 
digit is le~t, and 21 (rather than 12) is 
retained. 

If this celumn i~' left blank, the result is 
stored in the Result-Field core storage 
location exactly as calculated, retaining 
the number of decimal places specified in 
column 52. Column 53 must be left blank 
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for all non-arithmetic operaticns (and for 
a Divide cperatien that is fello~ed ty the 
Move Remainder operaticn). 

If an F (Palf-Adjust) is rlaCEd in 001. 

53, the last decimal positicn to be 
retained in the result (Fer specification 
in col. ~2) is rcunded, cy the eguivalent 
of adding 5 to tr.e next dEcirral positien. 
The excess decimal pcsiticns are then 
dropped, and the remaining res(lt is stored 
at the core storage locaticn assigned by 
the program to the Result-Field name. The 
program provides for proper rounding cf 
toth positive and negative valUES. 

~his FPG proqram, half-adjustment is I a:~ually performEd as folle~s, althcugh the 

I 
effect is the same as thouoh tbe leftmest 
posi tien tc te droPPEd 'wEre increased atso
lutely by 5: 

1. The arithmetic operaticn specifiEd in 
the line is cemrleted. 

Multiplication: 98.76 x 1.234 = +121.86984 

10 9 8 7 

2. That pcrtion of the oriqinal result 
that is to be drcpped--i.e., the digits 
in the positions to be dropped--is 
added algebraically, in the same posi
tions, to the entire criqiLal result. 

3. The excess right-hand positions are 
droFFed. 

4. This final result, conforminq to Field
Length and Decimal-Positions specifica
tions, is stored at the location 
assigned by the program to the Fesult
Field name. 

NO!~: 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 te affected by the half
adjustment, since there cannot te 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 co~rect results, 
for various numbers of decimal places, and various legitimate Result-Field sizes the user may wish 10 retain _ 
based on the particular factors illustrated. 

Figure 31. Result Field Ccntents, aftEr a Multiplication, fer rifferent Field-~enatr and 
tecimal-Positiens Specifications 
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RESULT FIELD 
9 3 LENGTH (cols. "9 - 51) a 6 

DECIMAL 
1 I I I POSITIONS (col. 52) 5 0 " 3 2 3 2 1 ° I 

I 

RESUlT OF 
-+()139.~7t -00000139.~7 -+00000013~. 950"7 -<>139.95O<f +00 139.950;47 -000 139. 95Jl"7 -139.950,"7 +Oi39.9¥47 -tOO i 39 .l5047 .~~ ~~~,~ I 

ARITHMETIC -1~7·t7JV"'F 

OPERATION 

DIGITS TO BE Half-Adjust 
ADDED FOR operation - tSO"7 + ,950"7 - l + ,"7 - ,0-'7 - ,"7 + ,0"7 + ,5047 - .. 950"7 
HALF-ADJUSTMENT not performed 

RESUlT AFTER Half-Adjust 
ADDING ADJUSTMENT operation -00000140. <fK>9" -+00000014O.p<1094 -<>139. 950!\4 +00139.95<\94 -000139.95(>94 -139.950?4 -+()139.9sp94 +00140. <flO9" -140.,9009" 
DIGITS nat performed 

HALF-ADJUSTED 
FINAL RESULT -+()139.~7 -00000140.0 -+000000140 
ro BE STORED 

LEGEND: 'indicates point to the right of which digih are to be dropped 
before finol result is stored in accordance with Decimal 
Positions !pecification in column 52. 

Figure 32. Examples of Half-Adjustment 

-<>139.9505 

Figure 32 illustrates half-adjustment by 
some examFles. The examFIE in the fir~t 
column (Result Field: 9 digits, Decimal 
positions: 5) shows that nothing is accom
plished ty half-adjusting ~hEn the nurober 
cf dEcimal Fesitions in the calculatEd 
result is no greater than the number of 
decimal Fositicns retainEd: The result 
uSEd has 5 dEcimal FlacEs (say, a multiFli
er with 2 decimal Flaces and a multiFlicand 
with 3 decimal Flaces were multirliEd). WE 
specifiEd (in cel. 52) rEtEnticn ef 5 deci
mal rlaces. Therefore, half-adjustment 

+00139.950 -000139.95 -139.950 ';{)139.95 +00140.0 -140 

computatien weuld 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 
pesi ti cn. 

FiqurE 33 aives semE artitrary ExarrFles 
of entries in calculation fiElds--iqnerinq 
conditioninq Indicators entries (cols. 7-
17). 'InE Entries ir. REsul tinq Indicaters 
(cols. 54-59) in FiqurE 33 are diSCUSSEd at 
the end of the next section. 
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Program __________ _ 

" 
757677781980 

Programme, _________ _ Pago rn Id.~~;:7",n I I I I I I I 

i~ Indicator. 
Resulting 
Indicatars 

J 1 
i i Z«-rO 

:e ; 
Plus Minus or 

..!l field 
Blank 

Lin. Fador 1 Operation Factor 2 Result Field l~ Comments .... 
~ t.nllth Compare 

E u-
~ ~ o :!: H~ Low Equal 

~ 1; ! 
1>2 1<2 1=2 

z 
, • > 678 9 10 11 12131. 1.51617 18 1920 21 22 232425 2627 2829303132 3334 353637J839.4()41 42 43 "' .... 546.7 ". 4950 .51 5253 5.'5 5657 S8S9 60 61 62 63 ~ 65 66 67 61 69 70 71 72 73 7. 

o 1 C Z-A 00 (; RS PA Y FSTltfT Nl 
o 2 C F S TN E T A DO BONUS f ST NET '2 
o 3 C FSTNET SU8 ,40VAlfC F S Til £T 612 
o ~ C G RS fA Y COIt1P fXMPTN 25 
o , C TE,rz IDIVSM ¢1 ;2 ;1 
o 6 C NOVE IDENT NAME 21J 
o 7 C MOV £ 11 ~#j; , NO EX 52 
o • C FIE L DA IIIJL1 FJELOIJ FlfLOC 15 2H 
o , C DNRALW ADD SRSPAY fGRS PA Y 62 
1 0 c dJz N 2.5 SETO", 1 ; IS 1(; 
1 1 C EMP L NO '" O#(U P TA&fMP TA8PA Y ~2. 
1 2 C 

.. -

Figure 33. Examrles of Entries in Calculation Fields and in Result-Testing Fields 
(Resulting Indicatcrs) 

Explanaticn of Calculaticn-Fields Entries 
in FigurE 33 

2E~~ifi~~tiQn_lig~_Ql shcws an oreraticn 
(ZErc and Add) that uses cnly Factor 2 with 

.. .:U-e-.. ~.JA:--f-i.e-1-B.,..···--±·t---a-±-E€--i-H:-e-s-t~- .'. . 
defining a Result Field in a surseouent 
calculation specification (line 02)--ccls. 
49-52 are llank in line 01. 

Line_Ql shows the definiticn of a Result 
Field as FSTNET, six digits long, includinq 
two deciIDal Flaces to te rEtained. 
Althcugh the same Result Field was used in 
line 01, it is satisfactery to define it in 
a later line. (BCNUS is Fresumed to te 
definEd in the inFut specificaticns cr 
anotrer calculatien specificaticn line.) 

Line~1 was inserted only tc show that a 
Result Field may te d€fined more than cnce, 
Frovided that Field-Length and Decimal
Positicns entries arE identical. (ADVANC 
is presurred to te defined in the input spe
cificaticns cr another calculaticn specifi
caticn line.) 

lig~_Q~ Fortrays an operaticn (CcmFare) 
that uses Factors 1 and 2, tut dces not 
involve Fesult Field. (EXMP1N is Fresumed 
tc te defioEo in tre input sFecificaticns 

or anether calculaticn specificatien line. 
GRSPAY is defined in line C9.) 

Lig~~2 shcws an operation (Test Zone) that 
·±n-v-o-l-v-e-s---only··R-e-su:tt--hrtn-vtrt"C1l-,--·l-n--rnrs-·'··· .... 
case, contains the name of the source-data 
field. DEcimal positicns must be tlank, 
because TESTZ apFlies only to alphameric 
data. The Resul t Field (DIVSN) is presumed 
to be defined in the input specifications 
or another calculatien specification line. 
(If DIVSN did net appear in the inFut spec
ifications, it could te defined here by an~ 
entry in Field Length. It would, however, 
have to appear alse elsewhere in the calcu
laticn specifications as Result Field, 
since TESTZ does net produce any result 
field.) 

Line 06 shows a Move instructien, which 
uses-only Factor 2 and Result Field. The 
Move is to an alphameric field, because 
Decimal Positiens (eel. 52) is blank. 
Field Length is 24 Fositions, which 
requires definition ef the field as alpha
meric: numeric fields are limited to 15 
diqits. (IDENT is presumed to be defined 
in the inFut specificatiens or another cal
culaticn specificaticn line.) 
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line 07 ~hows a Move of a numerlC litEral 
to a-Result FiEld namEd IND3X, defiLEd a~ 5 
digits 1e['g including 2 decimal Flace~. 
After the ~ove, INDEX repre~ent~ 1CO.CC: 
the Move eperatien itself dces nct perferm 
decimal alignment. 

line C8 shows a Fesult Field (FIEIrC) 
defined fer the maximum leI:gth (15) Fer
mitted ~er numeric data. 'wo decimal 
placEs are to te rEtained; the seccnd deci
mal Fositien is te bE rounded (H in cel. 

53) before the excess decimal positions 
are dropped. (FIELtA and FIEIrE are 
assumed tc te dEfined el~Ewtere.) 

line_~~ defines GRSPAY a~ ~ix digits lcng, 
numeric, with two decimal Flaces. This 
field is used as Factor 1 in line (4. 
(DNRALW is assumed to te defined 
elsewhere.) 

line 10 shows an operation code (SETON) 
that-utilize~ neither Faetcr ncr Re~ult
F'ield entriEs. 

line~l ~FEcifies that a tatle ef emFlcyee 
numbers (TABEMP) is to bE searched for thE 
number matching that storEo for the fiEld 
name EMPINO. If and wten a match i~ feund, 
thE corrEsponding pay-rate entry in trE 
tablE TAEPAY is to be madE available fer 
processing. 

'ESTING THE RESUI'S CF CAICUIATICNS 
(CCLS. 54-59) 

Entries in the Re§~11ing=1~Qi~at~~E fiElds 
of the calculatien specificatiens desiqnatE 
indicator~ that arE to be set en or off, 
rased on rE~ults of calculaticn cperaticns 
cr on direct indicater-setting instruc
tions. ThE status of these indicators may 
be used te ccnditien the executien of cal
culatien and/or eutput spEcificaticn~. The 
Resultinq-Indicators fields are used in 
five way~: 

1. To rEflect the status ef the result of 
an arithmetic operatic~ involving addi
tien, subtraction, multiplication, or 
divisien (er Move Remainder). 

positive (excluding 

NegatiVE 

Zero (including 0) 

!fl§_lBQicato~_Jii 
2:Bl1_~§.§ign§Q 
12 ... !urnE 
J.2];_!:.§1!)~i.!!.§L~.!! 

~) --Plus (cels. 54-
55) 

--Minu~ (cels. 
56-57) 

--Zere or Elank 
(ccl~. 58-59) 

ThE indicator~ (if any) a~signEd to 
the cenditicns that do net apply, 

remain (or t.urn) off. If thE samE 
indicator is assigned to more than one 
ef the three alternatiVE REsulting
Indicaters critEria, it turns on if the 
result ~atisfies one ef these criteria. 

TtE setting cf the ir:dicatcrs cer
re~ponds to the final result--after 
half-adjustment (if E is specified in 
cel. 53), and aftEr dropping of any 
excess decimal FlacEs (per Decimal
Positions entry in col. 52). A £inal 
all-zere rEsult, altreugh signEd as 
plus, causes only the indicator in 
2ero-or-Blank {cbls. 58-59} to turn f'ln 

For examplE: 
If the calculated re~ult i~ -0.099 
and 1 is specified in Decimal Posi
tiens (col. 52), without half
adjustment, thEn the final result 
is +0.: 
~}is turns on any indicator 
assigned te Zero-er-Blank--not one 
assigned to Minus or Plus, althouqh 
tbe value wa~ neqative bEforE drop
Fing of eXCESS dEcirral pesition~, 
and i~ signed rlus for tbe final 
result. 

If H is alsc ~pecified (in cel. 
53), then the final result is ~0.1 
Tbis turns on any indicator 
assignEd te Minus. 

A pesulting Indicator assigned to 
Plus (cols. 54-55) or Minus (cols. 56-
57) is eff at thE beginning of proaram 
eXEcution. Eaeh time the calculation 
~Fecifications in the line haVE bEEn 
eXEcuted, the status of the indicator-
en or eff--is revised to reflect thE 
rEsult of the calculatien. 

A Resulting Indicator 01-99 assiqned 
to Zero-or-Elank--in spEcification 
lines involving these arithmetic 
operations--is en at thE beginninq of 
rrogram execution. Its status is then 
revised, to reflect tbE result of the 
calculatien, each time the calculation 
specifications in the line haVE bEEn 
eXEcuted. If the Result Field is also 
an output field, any indicator assigned 
tc Zere-or-Blank is also turned on (and 
the field is clearEd) irr.meciately w~en 
that output fiEld is transferred to the 
output area for printing, punching, or 
interpretinq if Elank-After (B in col. 

39) is specifiEd for tbe field in the 
rElEvant output-fermat specifications. 
If Elank-After turns on a Resultinq 
Indicator assigned to Zero-or-Elank, 
this dCE~ not turn off an indicator 
assigned to Plus or Minus in the samE 
line. 
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2. 

If different indicators are assigned 
to ZErc-cr-Elank for the samE fiEld in 
several specificaticn lines--as calcu
laticn Resulting Indicator and/or input 
Field Indicator--only the Earliest
appearing Zero-or-Elank indicatcr fer 
the field is turned on by the Blank
After instruction. 

To rEflEct the result cf a ccmrarisen 
between two fields (see COMP oFeration, 
1:elo w) • 

Factor 
Factcr 
Facter 

!hg_!n~!~ator_Jif 
.9:.!}~l_.9:§E~.!}ed 
1f_~~~_1~~ns J2~ 
~§'!!!.9:in§Lcn 

> Factor 2--Eigh (ccls. 54-55) 
< Factor 2--Lcw (cols. 56-57) 

Factor 2--E~ual(ccls. 58-59) 

ThE indicators (if any) assigned to 
conditicns that de nct aFply, remain 
(or turn) off. If the same indicator 
is assigned to more than cne cf thE 
thrEe alternative Resulting-Indicators 
critEria, it turns on if the result 
satisfies cne of these criteria. 

Resulting Indicators assigned tc 
Cempare eperatiors arE off at the 
beginning cf program execution. Each 
time the Compare operation has been 
executed, the status ef these 
indicatcrs--cn or off--is revised to 
reflect the result of the cemparisen. 

3. To idEntify the zone in the high-crder 
Fositicn ef an alphameric field. For 
the specifics, see TES~Z operaticn, 
'-e€'l-ow--.'--- tto-w-e-v-e r,---i n- --!:-i-1rp±-fre-a----t±n-c-crm= ' 
Flet E) terIDS: 

I!_!]§~ig~=2~de~ 
fQ§i1ion 

1.h§_i~£if~to~_Jif 
.9:!l.Yl_~§Ei.9l!ed 
1f_~~~_1~~ns J2~ 
£§.!!!2!~§1_.fl! 

fQntains 

A 12-Funch 
An l1-punch 
NeithEr a 12-
nor 11-punch 

Plus (cels. 54-55) 
Minus (ccls. 56-57) 

Blank (cols. 58-55) 

The indicators (if any) assigned to 
conditiens that do nct apply, remain 
(or turn) off. If thE same indicator 
is assigned to roore than one of thE 
threE alternative Resulting-Indicators 
criteria, it turns on if the test 
satiEfies cne of these criteria. 

A Resulting Indicator 01-99 assigned 
to ZEre-or-Blank--in ~ESTZ SFEcifica
tien lines--is on at the beginning of 
program execution. Its status is then 
revised, to reflect the result, Each 
timE thE calculaticn EFEcificationE 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 
clE(1Ied) iW.P.lEciat<:::ly Wf:ETI that cutput 
field is transferred to the output area 
for printinq, punchinq, or interpreting 
if Blank-After (E =' 1 col. 39) is spEci
fied for the fiEld in the relevant 
output-format specifications. If 
Blank-After turns on a Fesulting Indi
cator assigned to Zerc-cr-Blank, this 
does not turn off an indicator assigned 
to Plus or Minus in the same line. 

If different indicatcrs are assigned 
tc Zero-or-Blank for the same field in 
several specifications lines--as calcu
latien Resulting Indicator and/or input 
Field Indicator--only the earliest
appearing Zero-or-Blank indicator for 
the field is turned on 1:y the Elank
After instructien. 

4. In a table look-Up operation: 

a. ~o define whether sEarch is to be 
for a table arqument that matches 
the search argument, or for the 
nEarest higher (or 10wer)--1:ut 
unegual--tatle argument, cr for 
either; 

b. After the sEarch, to reflect tre 
type of match (if aryl between 
ta1:le and search arguments. 

The indicatcr that reflects the 
tn:e of match achieved (Hiqh, LOW, 

or Equal) turns (or remains) en; 
any indicator assianed to the other 
C(Yffa-i1:-i'6-fl--turlr~-"lCr--remaTn-ET-Eff-~" 

If indicators are assigned 1:ot~ tc 
Equal, and to Hiqh cr tc Low, Equal 
takes precedenCE when an exact match 
between table and search argument 
exists: the egual value is then 
selectEd, and trE indicator assigned to 
Equal 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 assiqned 
criterion is satisfied. An indicator 
must be assigned to at least one of the 
three Resultinq-Indicators fields 
(High, lOW, or Equal). HoweVEr, if the 
ta1:le arguments arE nct in sequence by 
SEarch argument (ascendinq or descend
ing), an indicatcr should only bE 
assigned to Equal (cols. 58-59). 

For specifics, see Icrup operation, 
be low. 

Note: A Elank-After instruction in t~e 
output-format SFEcifications has no 
EffECt on thE Result Field or on an 
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indicator assigned to Equal for a ICRUP 
cFeraticn. 

5. To cause designated indicatcrs tc turn 
cn or cff by the oFeraticn cede SETON 
or SETOF, respectively. See SETON and 
SETOF oFerations, bele~. 

1. Any indicaters may be assigned in 
cols. 54-59. 

If indicatcrs otter than 01-99; H1; 
er 82 are used, the prcgrarrmer must be 
conversant with the centents of the 
secticns R±Qg±£ill_1Qglf_Fl~~ and 
1;r!Q.!~~!2~~ • 

If indicator H1 or P.2 is turned on, 
the pregram will halt after processing 
of the card has been ccmpleted, unless 
that indicater has been turned off 
again before then by ancther calcula
tion specification~ If the Frogram is 
rest2rted after an 81 cr H2 halt (by 
Fres~iIg the CPU START key twice), the 
H1 and H2 indicators are turned off by 
tpe pregram. 

2. Indicators 01-99 (and E1, H2 within the 
limits mentioned above) change status 
(on or cff) cnly when a specification 
has tEen executed ~here the farticular 
indicator is assigned as Resulting 
Indicator or Field Indicator. (ExceF
tien: Zero-or-Blank indicatcr in con
junction with Blank-After instructicn 
in output specificaticns--already dis
CUSSEd in this secticn and under Pr~= 
g~£m_12gic_I1Q~.) Therefore: 

a. If tre calcula ticn specifica tien is 
cnly executed for scme cards (i.e., 
there are conditiening Irdicatcrs 
entries in ccls. 7-17), the Result
ing Indicators in that line may 
remain on or off frc~ a Frevieus 
card. 

b. ~ere tr.an ene calculaticn-spEcifi
cations Resulting Indicator can be 
en a t the same time. 

c. If the same indicater is assianed 
as a Resulting Indicater in ~everal 
calculation specifications, its 
status ~ill be revised after each 
such specificaticn has been 
executed. 

d. If a calculation Fesultirg Indica
tor is also assigned as an input
specification Resulting Indicator 

E. 

or Field Indicator, its status is 
affected: card-tYFe 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 befere detail-time 
calculations. Both take priority 
over calculaticn Resulting Indica
tor s ( se e ]gQ_.£:!:.2g!:.9J!LI..Qgi.f, 1 n d i -
ca!.2!:E and lA.9i~at.2~--1!.!§ra!:chy). 

1hE same indicator may be emplOYEd 
as a calculaticn 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 Frevious time the 
specifications in the line were 
performed). 

3. Although results ef arithmetic oFera
ticns are always signed, a result value 
of zere--which carries the equivalent 
of a Flus sign--turns cn the Resulting 
Indicatcr assigned to Zero (cols. 58-
59), not Plus. 

The value in the Result Field of an 
arithmetic operatien in this RPG will 
never be -0 (minus zero). 

Figure 33, previously used to illustrate 
some calculaticn-field entries,· also 
depicts the assignment of calculation 
Resulting Indicators of all of the five 
type s: 

Line 01: Indicator Hl 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. 

liB~_~~: Indicator 25 turns on, after the 
contents of GRSPAY have been compared with 
the ccntents of EXMFTN, if the former was 
found to bE greater than the latter (Factor 
1 > Factcr 2). Otherwise it remains (or 
turns) off. 

LiB~g2: The zene in the hiah-crder Fosi
tion of a field named DIVSN is tested. If 
it is equivalent to an 11-punch, indicator 
02 turns (er remains) cn; ether~ise, indi
cator 02 remains (or turns) off, and indi
cator 01 t urns (or rem ains) on. 

Line 10 demenstrates ho~ three indicators 
(e-:-g-:-:- 10, 15, 16) can be set on ty means 
of the operaticn SETON. 
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Columns 54-55 Columns 56-57 Columns 58-59 
TYPE OF ZERO OR 
OPERATION PLUS HIGH MINUS LOW ~LANK EQUAL + 
Arithmetic If the Positive Negative Zero value 
Operations Result Field value -- value -- (0) --
(except compore) contains a: (except 0) (there is no 0) 

Compare If the Higher in sequence Lower in sequence Equal in sequence 
(COMP) contents of (if alphameric) or (if alphameric) or (if 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 value The nearest value Equal to the 
Look-lJp 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 Indioators to Turn ON 
--in Arithrretie, CcmraIe, and Table Lock-up Orerations 

line_ll specifies a table look-up eperation 
(LCKUP). ~h~ entry ef an indicator code 
(02) in "Egual" (Cols. 58-59) instructs the 
program te search the argurrent table fer a 
valuE that exactly matches the eentents of 
thE field EMPLNO. If and ~ten such a ffatch 
is feund, indicator 02 tUrns on. 

Figure 34 is a summary ef conditions--in 
arithmetic, comFare, and tatle leok-up 
operaticns--that cause Resulting Indicators 
assigned in eols. 54-59 tc turn cn. 

rh~_1,i$~.r _.J.lI a y-. _.~lLL~J:· __ .. hs;r:J;: .. any .iu.fcI.lD.atLc.L_h.e '_' 
would like rrir.ted cut, next tc thE etter 
Entries in the line, at cbject program 
generaticn time. Apart frcm this rrintout, 
tte eat a is icncrEd ty ttE rrogram. 

EN1~11~_lB_1Bl_QR~B~T1QB_El1LD 
J~.Qh'§.!._1'§::]11 

The code for the operation to ce performed 
is entered left-justifieo (i.e., beqinninq 
in col. 28). FiGure 3!: itemizes, and 
briefly describes, the operations that can 
ce performed, toqethEr with the corresFond
inq mr.emcnic codes that are to be entered 
in cols. 28-32. The operations are qrouped 
in Fiqure 35 by type. They are discussed 
by qrcup, because seme aspects of opera
tions are unigue to a tYFe. 

Fiqure ~E portrays graphically the 
calculation-specifications fields that 
ap.pl.}' . t.c __ .e.a.c h_.D.p..e..Lati.on._ c ee .. €. _.. The ... fi·9 ur e 
is reFeated in Appendix S, as fiGure G2, 
for conve~ient reference. 
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r-----------------------~ , 
I I Operaticn I 
I 'Iype ef Cperation I Operatien I Code I 
I I I (Cols. 28-32) I 
~--------------------+ +----------~ 
IArithmetic I Add Facter 2 to Factor 1 I ADD I 
Operatiens ~----------------------------------------------+-----------~ 

, Clear Result Field and add Factor 2 I Z-ADD I 
~------------------------------------------------+-----------~ 
I Suttract Factor 2 frcm Factor 1 I SUB I 
~-----------------------------------------+_-----------__1 
I Clear Result Field and suttract Factor 2 I Z-SUE I 
~ -+-- -i 
I Multi Fly Factor 1 by Factor 2 I Mur T I 
~ +------------1 
I ri v ide Facter 1 ty Factor 2 I DIV I 
~--------~----------------------+__ -l 
I Meve Femainder of preceding divisien tc a i MVR i 
I Result Field I I 

~----------------t---------------------------------------------+_ • 
,Move I Mcve Factor 2 into Result Field, right- I MOVE I 
operatiens I justified I I 

• -+-- -I 
I Move Factor 2 into Result Field, left-justified I MOVEL I 
~---------------------------------------------t-------~ 
I Meve Zone frcm lcw-crder pesitien of Facter 2 I MLLZO I 
, to lcw- order position of Resul t Field I I 
~----------------------------------------------+-------I 
I Meve Zone from high-order Fesitien ef alphamer-I MHHZO I 
I ic Facter 2 te high-order position of alphamer-I I 
I ic Fesul t Field I I 
~ I ~ 
I Move Zone from lew-erder position of Factor 2 I MIRZC I 
I tc high-erder positicn of alphameric Result I I 
I Field 'I 
~ I ~ 
I Meve Zene frem high-erder Fesitien of alphamer-I MHLZO I 
I ic Factcr 2 to lew-order Fosition of Result J I 
I Field 'I 

.-----------------------4--------------------------------------_t_ -f 
ICompare and ZonE-Testingj CcmFare Factor i to Factor 2 i CCMP ; 
10 pera ti cn s ~---------------------------------_+_--------___1 
I I Identify the zone in the high-crder Fesition efl TEST? I 
I , an alphameric Result Field I I 
~--------------------+----------------------------------------+- 1 
ISetting ~ndicaters I Set ene, twc, or three specific indicaters on I SETCN , 
I ~---------------------------------------------+_-------------1 
I I Set ene, twc, or three sFecific indicatcrs eff I SEfO! I 
~-------------4---------------------------------------------_+_----------~ 
IBranching within RPG andl Eranch to anether RPG calculatien specificationl GOTO I 
Ite external B.A.L I line I I 
I R ou ti ne s .----------------------------------------_+_--------1 
I I Identify the name in Facter 1 as a destinatien I ~AG I 
I I label to which GOTO may branch I i 
I .------------------------------------------+---------~ 
, I Eranch tc an ExtErnal B.A.L. reutine I EXIT I 
I ~----------------------------------------------_+_--------~ 
I I Identify tte name in Result Field as a field orl RLA~I I 
, I Indica ter te be referenced in the external I I 
I I E.A.I. routine I I 
.----------------------t -+-- ~ 
ITable rcek-up OFerationsl Table Leak-up I ICWUP I L---___________________ ~ ________________________________________ -L-___________ ._J 

Figure 35. Calculatien CFEratiens 
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IBM INTERNATIONAL BUSINESS MACHINES CORPORATION form X2"-3l.51-1 
Printed in U. S. A. 

REPORT PROGRAM GENERATOR CALCULATION SPECIFICATIONS 

Oal. ___ _ 

Program ___________ _ 

Provramm .. , -----------

!? Indicators : 
~ .... 

.l 1 l I Lm. ! Factor 1 

1 I ! 
~ .. .. ~ z z 

J • 5 . 7 • 9 1011 121314 1.51617 18 19 20 ,I 22 23242.5 2627 

o 1 C ___ ---- -- -- -.lNJ_ 
o 2 C -- -- --- ----
o 3 C ------- -.fNl - -
o ~ C f-. _ -- -- -- -- -
o 5 

I (N) 
C f-~- -- - ---- --

o 6 C -- --- - -- _lNJ 

o 7 C _ - - - --- -
o • C -- - -----
o 9 C ___ ---- .... _- ----
1 0 ( ----- - -
1 1 C -- -- -- - -
1 2 

C ___ - - - -
1 3 CI- ---- - --
I ~ C - --- I--- -- -- (A-N) 

1 5 C -- --- - .... -- ----
C -- -l--_t-~- -
Cl---- -- -..... _- --
C ___ ---- -... -- -- -
C - NAME) 

C ,... .... _ -------- -- ..... -
C 

C 1--. ----- ---- -- - J.A- Nl 

IBM System l 360 

Operation Factor 2 Result Field 

2829303131 333 .. 353637 3839404142 4J ...... .5"' .. 7 4,' 

ADD (N) eN) 

~-ADD eN) (N) 

SUB (N) (N) 

Z-SUB (N) (N) 

IAIU L T (Nt CN) 

DIV (Nt (N) 

MVA _It-Jl 

lMo v f (A IN) (A/N) 

MOVEL (A IN) (A/N) 

IMLLZO (A I N) (AI N) 

MH HZO fA) CA) 

"'LH"'ZO (A/N) (A) 

MHLzr CA) (A/N) 

Ir'OMP (A-N) 

reSTZ (A) 

SETON 
IS ETOF 
IGOTO (NAME) 

TAG 
eXIT ~ 
In A S'L ~ 

OICIJP rA8~-l::f TI\B(~..L~ 

I' 7307671787980 

Page CD Id:~~;::7;on I I I I I I I 
I 

! Resulting 
. Indicators 

I:t i bro 
- Plu. Min". or 

Field £ -; Blank 

Long'" 1 ... Compare Comments 

* ~! H~ Low Equal 

* 
1>2 1<2 1=2 

49.50 51 .5153 545.5 56>7 58 59 60 61 62 63,", 6566 67 68 69 70 71 72 73 7" 

- -- --- --
-1-- --- --- --

--- --- -
-I"- -- --
1-1-- -- --- ---
I"-t-- - ----
t--t-- --- -.- --

--

---
~ ~ DIXI 

~ cae loa: 
000 000 000 

~ joo<l 000 

----
--- -- ClGC DCC oOC 

I Resulting IlIdicQtor.s not related to column 
t...odil!ss; 01: leot!- one rc,uircci: -

~
A) .. Alpho. ... ric. j Zer./ 

(N) ,. to! Ie. PI M· BIa"" Plus/ Minll$/ BlanV 
u'''' . us OMS Wi9h Low Equal 

.~gsrul~._:= ~ _ ~ _~·~t~~::ld j:'t ~n~- <A-N):~~~-~~~-~~~:~:~~~:':~}--=~~-~ ~~-~==::~~=-___ ~eiI~-- ---o;ou-_. - ~---. 
• NOTE: The entries desigoCLt..ed. Q.S requi red in. Field length. elM DecimCl..I Positions a.re neCeS9Cl.r~ onl~ if the 

Q.ssocia.ted. Result Field. is not defined elsewhere. 

Figure 3E. Fields Pertinent to Each Oreraticn Code 

A solid straiqht line indicates that an 
entry is required in that field. A dctted 
straight line indicates that an entry in 
the field is cptional. 

In the Resulting-Indicators fields:. 

A straight dotted line signifies 
opticnal entries to which the headings 
Flus, Minus, and Zerc/Elank aprly. 

A line ccnnecting rectangles 
( o-o-a) signifies that an entry is 
required in at least ene of thE three 
fields, and that the headings High, 
LOW, and Equal--or Plus, Minus ana 
Elank--apply. 

A line connecting circles (~) 
signifies that an entry is reguired in 
at least one of the three fields, but 
that the column headinqs are not 
pertinent. 

Absence of any line, dots, or sym
leIs signifies t~at an entry is not 
permitted in that field with that 
operaticn code. 

The lenqth of the line always repre
sents the maximum entry. (It is to ce 
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 Iengtr and Decimal 
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Positions arE nEcessary only if tnt 
associated REsult fiEld is net dEfined 
else~nerE (see E§§Ql!_I!eIQ, cols. 43-
48, above). 

All calculatien specifieaticns to CE 
Executed at detail time (cels. 7-8 blank) 
must be entered ahead of all these te te 
executed at total time (L-indicater in 
cols. 7-8). Within this greuping, the cal
CUlation eperatiens arE executed (cr 
rypassed--depending cn ccnditicning indica
tors) in the sEquence in which they arE 
entered--except when brancbing (see GO~O 
operaticn~ belcw). 

Note: 
1. Whenever a field tha t was defined in 

the input specificaticns as packed (P 
in col.. 43) is invelved in an cpEra
tien, its length must be considered 
tantamount to a standard (unpacked) 
numeric input field with tte same digit 
capacity. The general fcrmula is: 
field length in calculation specifica
tion~ = 2n-1, where n = length of 
packed field in input ~pEcificaticns. 

2. All oata is eutput in true fcrm-
ccmplEment~ for negativE values are not 
a consideration. 

General Feints AFplieablE to Arithmetic 
Operatien~ 

1. All ~ouree-data ano rEsult fiEld~ and 
all literals involved mu~t bE definEd 
as numeric. 

2. The program performs avtcmatic decimal 
alignment ef factors and results. 

3. REsult FiElds us€d in arithmetic oFera
tions become si~ned plus or minus 
(i.evl hexadecimal C or D) the first 
time an operaticn is eXEcuted with the 
field aE result field, even if the 
field was read as input without a zone 
everpunch in the low-crder position (or 
with a charactEr in EBCDIC-table column 
A, B, or E). Zero totals are signEd 
plus (EBCrlC-tarle column C) ; thE 
result cf an arithmetic operation is 
never minus zero with this BPG. 

If the field is thEreafter punched 
or printEd without editing, zero
suppression, or first removing the zone 
by a calculation specification (see 
MELZO er MLLZO, below), a zcne occurs 
cver the digit in the lew-order posi
tien, 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 
alpha~eric field, the sign may move 
with it (see MOVE or MOVEL instruction, 
below). If that position in the new 
fielo is then te~ted fcr zenes (see 
TESTZ, below) I a positive or zero value 
will yiEld Plus (indicator in cols. 
54-~5) • 

4. The prcgram perferms arithmetic opera
tions, and signs the results, in accor
dance with the algerraic laws of signs 
--!See Figure 37. 
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,---------,----------,----------,----------------------------------------~------------, 

I cPo corE I SIGN IN I SIGN IN I SIGN OF I SIGN OF I 
I I FACTOR 1 I FACTeR 2 I RESUlT FIEID* I RE~AINrEF* I 
..---------_f----------f__---------+--------------------------------------+---------1 
, I + I + , + I I 
I ~----------+_--------+-----------------------------------------+-------------1 
I I I I I I 
I ADD ~---------_f----------f-----------------------------------------+-----------~ 
I I + I ,Sign cf larger atsolute value, , 
, l--------+---------f-----------------------------------------f------------~ 
I I I + , Sign of larqer atsolute value I I 
..----------t --------+_---------f------------------------------·----------+--------------1 
I I I + I + I I 
I Z-ADD t-----------f---------f-----------------------------------------t -I 
, I I , 'I 
..----------f----------f__---------f----------------------------------------+-----------~ 
I I + I + I - if ~actor 2 > Facter 1; otherwise + I I 
I i----------_f_---------f-----------------------------------------t----------~ 
I I I 1- if ,Factor 11 > ,Factor 21; etherwise +1 I 
I SUB t----------+----------t-----------------------------------------+--------------1 
1 I + I 1 + 'I 
, l-----------f----------+-----------------------------------------+---------f 
I J ,+ I I I 
..----------+----------f__---------f---------------------------------------+-----------~ 
I I I + I 'I 
I Z- S UB ~--------+---------f---------------------------------------__+_----------f 

I I I' + I' 
..----------f----------_f_---------f__----------------------·--------------+-------------f 
, I + , + I + I' 
, \------+---------+_-----------------------------------+------------1 
, , " + I I 
,MULT t---------f---------f------------------------------------f-------------1 
I I +, I I I 
I l----------_f_---------_f-----------------------------------------f-----------1 
I I I + , 'I 
~---------f__-------_f_---------+-----------------------------------------+-----------~ 
1 I + I + I + , + I 
1 ~------_f_---------f----------------------------------------_+-------------f 
, I I' + I' 
I DIV t----------f----------f__-------------------------------------t-----------~ 

J. ·--i==-~-·------=~=-~= ... :=::::::..:::::.:::-~=====.=--::..:=.::..:===--:..:...::.:..::..:::.:..::...::.:.=:..:....:...:.=.:.=.=.:.===---=-=--==-:..::~==::.....==-:.:~~ 
I I ,+ 1 'I 
~------+--------f__---------f----------------------------------+-----------~ 
I I I I + , + I 
, MVR I -t----------t---------------------------------------+------------f 
I I I , 'I L-_________ ~ __________ ~ ________ _l__ _______________________________________ L ____________ ~ 

*NotE: Excluding a Result of zero. 
A result of zero is always signEd plus. 

legend: , represents "atsclutE value of" 

Figure 37. signs in Arithmetic CpErations 

5. All arithmetic-operaticn seurCE fields 
must ccntain valid digits: CcnsidEring 
an input fiEld bEfore it is ~acked by 
the Frcgram, the character in eaeh 
column must bE rEpresented in rows 0-9 
of tre EECDIC tatle (ApPEndix D, Figur~ 
[1). For packEd input data, tr.e equi
valent valid EBCDIC characters werE 
oescribEd under R.£ck.§Q (col. 43), in 
lnE~~_~E§~iii~E!1~r2· 

6. 

Any characters that do not represent 
digits (or, digit plus sign in the low
erder position) cause an abortive pro
gram step. 

The Factors and REsult Field in an 
arithmetic operation may each involve 
the samE er different field names. 
(E.q.: A + E = C, or A + C C', or C 
+ F = C', or C + C = el, (1 I ~ -I- A 
or !3 + E = C.) 

r 
~" 
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7. 1he executien of any arithmetic opera
tion may ce made centir.~ent en the Eta
tUE cf conditicninq indicators speci
fied in Control Level (eels. 7-8) and/ 
cr if. Indicators (eels. 9-17). 

8. Resulting !noicators may CE assignEd to 
Plus, ~inus, and/or Zero-or-Elank 
(eels. 54-59) to test the result of any 
arithmEtic epEratien. 

9. with ene exceptien (DIV, when follcwed 
ty MVB), the rEsult of any arithmetic 
cper.atlcn can be half-adjusted (B in 
col. 53). 

10. Fields that previde cnly seurce data-
as centrasted with receiving result 
data~-for an arithmetic opEratien are 
not changed in any way (including sign 
status) ty tI-e operaticn. Even in the 
multiplication and division eperations, 
the criginal values cf Facter 1 ane 
Facter 2 are preserved (unless the same 
field name is USEd fer the Result 
Field). 

11. The Result Field must te defined in the 
same, cr another, calculaticn EPECifi~ 
caticn line, or it mtst have been 
defined in the input spEcificatienE. 

Relationship Between SiZE cf Facters and 
Results 

(SEe alse Figures ~1 and ~2) 

Source-data fields and result fields are 
limited te a maximum lEngth cf 15 reEi
tiens; i.e., 15 digits plus sign. (Internal
ly, in the CPU, this represents 8 bytes.) 

Hewever, the irrmediate (temI=erary) 
result of an arithmetic cperation (in a 
work area assigned by the I=rcgram)--tefore 
it is mOVEd by the p~ogram te the Result
Field area--may be as large as can te pro
duced ty the source-data fields and the 
operation. This I=resufI=cses that the ini
tial result centains enough decimal I=laces 
to droI=--and that the DEcimal-Positicns 
entry (ccl. 52) specifies the apI=ropriately 
reduced numter of decimal rlaces--so trat 
the retainEd number ef digit pesitiens does 
not Exc€ed 15. 

If the result resitiens tc the left of 
the decirral roint, tegether with the numbEr 
of deciI!lal places to be retainEd (per col. 
52), exceEd the Result-Field LEngth spEci
fied (cels. 49-51) --which must not b: 
grEater than 15--a cerresrcndina numcEr of 
high-ordEr pesitiens is drcrred tefere 
transfer to the Result-Field lecation, and 
the status of any Resulting Indicators 
assignEd reflects thE truncatEd final 
result. If the Decimal-Positicns specifi
cation is greater than the actual number of 

decimal I=laces that result from the epera
tien, an aI=propriate number of zeros is 
appended at the right and the number of 
high-order positions is reduced according
ly, to remain within the FiEld Length 
specified. 

li2i~: In the operations ADD, SUB, Z-ADD 
and Z-SUE, arithmetic everflew may cause a 
Resulting Indicator assigned to a different 
result status (+, -, or 0) to be turned on 
for that specificatien line, or cause all 
the indicators to be turned off. ~he con-
ditions to which this can apply are those 
listed as reguiring enly six bytes (or 18, 
in the case of Z-SUB) or core storage under 
prgce§§iQg_of_Q~j§f1_Rro~~~, Calculation 
Specifications, in Appendix A. 

~uring program executien, no indication 
of a ri thmetic overflow is given. (See R.rg= 
g.r~~~ing_1i~ for a technique to accemplish 
the equivalent, for result-field-length 
specificatiens of less than 15.) During 
proGram generatien, a warning message 
("Result field may net 1::e large enough") is 
printed if the size of the multiplication 
or division factors involved could theoret
ically cause the result, after proper deci
mal alignment, to exceed the lenqth speci
fied for Result Field. The same mE~SaGe is 

.printEd if a Factor fiEld ir- an additicn or 
subtraction operatien exceeds the Result 
Field size, after decimal alignment. 
(Note: This message is nct previded for 
the MVR operation.) Cften, by familiarity 
with the particular data involved, the user 
will knew that a result field smaller t~an 
the theoretical maximum suffices. 

Guarding against exceedinG result-fiEld 
capacity is based en the rules of alqebra: 

1. Addition and Suttraction 

The maximum number of significant 
digits that can result from the opera
tien is equal to the number of: 

decimal places) 
+ plaCES to thE { 
left of the ( 
decimal point ) 
+ 1 

For example: 

each from the 
factor with the 
greater number of 
such places 

Factor 1: + 9994567898642.06 

-(SUB) Factor 2: ~ _____ 56]~212]J~~1212J 

+ 10(C0248873952.31791 

Such an operaticn is legitimate, 
although the initial result exceeds 15 
positions--provided the Result-Field
Length (cols. 49-51) and Decimal-
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Positions (col. 52) specifications have 
the proper relationshir, and the 
Result-Field-Length spEcificatien is 
not qreater tl1an 15. For instance: 

r-------------,---------------------------, 
1 Specified 1 1 
1-------,.----1 1 
1 IDeci-1 I 
IResult-lmal 1 I 
IField IPosi-I I 
ILength Iticnslfinal Result-Field contentsl 
1-------4-----t--------------------------~ 
1 15 I , 1+10C00248873952.3 OK 1 
I 15 1 G I+C1000024EE73S52 OK 1 
1 14 1 0 1+1CC0C248E73952 OF 1 
I 15 1 2 I+OCCG248873952.31)high- 1 
1 12 1 C I+CCC248873952 \order 1 
1 15 1 6 1+248873952.317910~digits 1 
1 1 I ) truncated I L---____ J _____ i-_________________________ -J 

The preceding exarrple illustrates 
that any number of decimal places may 
te drcpped (cy arpropriate Decimal
positions entry in cel. 52) to fit the 
result within the spEcified BeEult
Field lenqth (cels. 49-51)--which must 
not exceed 15. If the specified 
Result-Field Length is then greater 
than the retained positicns, the signi
ficant digits are prEceded in the 
Result Field by an appropriate numter 
of leading zeros. If the specified 
Result-Field Len~th is tco small te 
accerrmcdate the retained positions-
even if no decimal places are retained 
(0 in col. 52) --a corresponding numcer 
of the mest-significant positions is 
lost. The last entry shows that, if 

---t h e ----nlliii- t e r--of- De c rma f-p 0 si ti 0 n sEPEc-l':-"-'-
fied EXCEEds tr.e sigrificaLt cnes that 
can result frem the eperation, an 
appropriate number of zeros is appended 
at tte right and a cerrespcnding number 
ef high-order positions truncated. 

2. Multiplication 

The maximum number of significant 
diqits (including deeirr·al rlaces) that 
can result frem the operaticn is egual 
to the sum of the number of positions 
in the two factors. 

Tt.e resultinq number of pcsiticr.s 
always includes a pumter of decimal 
places equal to the SUff of the numter 
of decirral rlaces in tt.e two facters. 
For example: 

Facter 1: -9876418.342~5073 

x(MUIT) 

Factor 2: + 1234.6ES51027324 
-1219431C12~EC7EC5:L17ECEE14E52 

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 3G 
places, minus 19 dEcimal plaCES, Esuals 
11 non-decimal places. 

Thus, in this examrle, any BEsult
Field-Ienqth specification from 11 to 
15, with associated Decimal-Positiens 
specification frem 0 to 4, respective
ly, prevents loss of any hiqh-order 
position in the result field. For 
instance: 

r-------------,.---------------------------, 
I Specified I 1 
J--------,.----4 1 
1 IDeci-I 1 
I Result-I mal I I 
IField IPosi-1 I 
ILength Iticnslfinal Result-Field contentsl 
i------t I --I 
I 15 1 4 1-12194310126.6076 OK 1 
1 15 1 2 1-001219431C126.60 OK I 
1 12 1 1 1-121S431012E.E OK 1 
1 12 1 0 1-012194310126 OK I 
1 11 I 0 1-12194310126 OK I 
1 11 1 1 1-219431C12E.6 (hiah- I 
I 15 1 6 1-194310126.6G7605~order 1 
1 1 I digits I 
1 I I truncated 1 L-______ i _____ L-_________________________ -J 

The followinq formula can ce used to 
determine whether leftmost positions 
will be truncated: 

--(1:' ;:;---ResuIT:"-FTE'I<r-tenofli S fEcTfTe-o-" 
(cols. 49-51) s 15 

Ii. length of Factor 1 
D1 numcer of dEcimal rlaces in 

Factor 1 
l~ lenqth of Factor 2 
D2 number of decimal Flaces in 

Factor 2 
Dr numcer of decimal rlaces specified 

(col. 52) to be retained in the 
result field (product) 

If lr turns out to be greater than 
the specified (eols. 49-51) REsult
Field lenqth: 

a. Either lr must be increased (tut it 
must not exceed 15); and/er 

b. Dr must te rEducE d (bu tit cannot 
re negative); and/or 

c. It must te kno~n, from the nature 
of the data, that the product ~ill 
contain aprropriately fewer siqni
ficant hiqh-order diaits than the 
theoretical rnaximuIT. 

124 System/3EC Model 20 CPS Repcrt Pregram Generator 



If nene of the above +.1... ___ + __ 1... ....... ..: 
..... U..Ltt L'=\....IJl!~-

ques can be emrloyed tc ~ati~fy the 
equaticn, the multiplicaticn cannot be 
performed in it~ pre~ent fcrm. 

A Fcs~ible remaining stratagem is to 
increase the numrer of decimal places 
defined for the Factors (elsewhere in 
the calculation specifications, or in 
the inFut specifications, as th~ case 
may be), without increasing the cverall 
length of the Factors. 'Ihis provides 
more decimal places that can be dropped 
to fit the Froduct within the limit Lr 6 

by increasing D~ and/or D2 • While this 
reduces the order of accuracy of the 
result, it prevents truncaticn cf most
significant rositions. For example: 

Factor 1: 135.9 
Factor 2: x ___ §~~1_ 
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 Re~ult Field 
greater than 4 positicns cannot be used 
for scme rea~on (say, room in the card) 
--and, of course, the illu~tration is 
similarly applicable where Lr = 15, and 
therefore cannot be increased--the 
definiticn of number of deci~al rlaces 
in the Factors can be changed: 

Factor 1: 
Factor 2: 

13.5C; 
!_85~~ __ 

+ 1157.868 

If Lr = 4 now, and Dr 0, cnly the 
least-significant digit to the left of 
the original decimal Foint (Damely~ 8) 
is lost. (With half-adjust~ent, the 
result becomes 1158.) In subsequent 
operaticns with this result, the user 
then bears in mind the misrlaced typo
thetical decimal point. For instance, 
if the field is to be Frinted, a ccn
stant 0 can be appended in the cutput
format specifications, and the value is 
then Frinted as 1157C (or 1158C, if 
half-adjcsted during the multiplication 
operation). This prcvides a value of 
the preper numter of places, and accu
rate to four significant digits. 

3. Di vision 

Decimal positions. The number of aeci
ma~rlaces-in-the result (quotient) of 
a division equals the number of decimal 
Flace~ in tbe dividend les~ the~e in 
the divisor. 1he RPG Frogram pads 
either the dividend cr the diviscI with 
additional zercs at the right, if this 
is n€C€S~aIy to yield the number of 
decimal places specified in col. 52 
(Decimal Positions)--which cannot be 

Degative. If half-adjustment is speci
fied (H in col. 53), the program a uto
matically modifies padding to yield one 
extra decimal Fositicn (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 Flaces), the guotient con
ta ins 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 
the divisor to 1.410 (now, 3 - 3 = 
0) • 

2. Half-adjustment specified (H in 
col. 53): If the dividend is 
579321 (C decimal places), and the 
divisor is .46 (2 decimal r:laces), 
the number of decimal Flaces in the 
result would be negative (0 decimal 
places in dividend - 2 in divisor -
1 for half-adjust), which is not 
possible. A miniwum of three Os 
must therefore be added to the 
dividend by the r:roqram. 

If col. 52 speci fies 0 decimal 
places for the result, the proqram 
adjusts the dividend tc 57S321.000: 
2 decimal Flaces in the dividEnd + 
1 extra dividend place for half
adjustment of quotient - 2 decimal 
places in the divisor = 1 decimal 
place in t~e initial result. After 
half-adjustment, no decimal place 
is retained. 

If 3 is specified in col. 52, 
the program adjusts the dividend to 
579321.0COC(C: 5 decimal r:laces in 
tre dividend + 1 extra dividend 
place for half-adjustment of QUO
tient - 2 decimal Flaces in the 
divisor = 4 decimal places in the 
initial result. After half
adjustment, 3 decimal FlacEs are 
retained. 

Expressed ty formulas: 

1. Without falf-adjustment 
specified. 

Dr (0 ~ Dr ~ 9), 
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L. 

where 

A 

Dr 

Adjustment factor 
numcer cf decirral place~ 
in Factor 1 (di vid end) 
numcer of decirral place~ 
in Factor 2 (divisor) 
numcer of decimal Flaces 
specified (in ccl. 52) for 
Result Field (quotient). 
a ~ Dr $ 9 states that the 
numcer of decimal places 
in the final quctient must 
ce zero cr qreater but no 
greater than nine, because 
these are the limit~ for 
the Decimal-Positions 
entry in ccl. 52. 

If the equation is ~atisfied 
with A = 0, the dividend and 
di visor as store d (und er their 
field names cr as literals) fit 
the result requirements. 

If A > 0, the with a number 
I:roqram pads {Of zeros, in 
the dividend decinal Fosi-

, tions at the 
If A < 0, the' right, ccr
program Fads 'respcnding to 
the divisor 'the absolute 

valuE cf A. 

With half-adjustment (rounding) 
speci fied (H in col. 53) 

A + r 1 - D2 = fr + 1 
9) 

(C $ Dr $ 

-This--eguatIOn--'-is Tcle'n-trc-aT :[6-

the previcus cne with this 
Exception: The di vidend must 
contain one more decimal place 
to yield the same number of 
decimal Flaces in the final 
result. An extra decimal {osi
tion is neEded in the initial 
calculated quotient for half
adjustment; thEreafter, it is 
dropped. 

Si~~_BestriciicBE. The rules pertaining to 
decimal Fcsiticns in divisicn are defined 
above. In addition, total Factor ana 
Result-FiEld sizes are limited tc a rna~imum 
of 15 Fositions each, including any zeros 
appendea by the program when padding (see 
above) • 

Expressed as equaticns related to the 
decimal-Ilaces formulas abcve: 

L 1 + A (i fA> 0) $ 1 5, 

unpadded (oriqinal) length of Factor 1 
(diviaend) 

I, 2 + I A I (i f A < C) $ 15, 

where 

L2 = unpadded (original) length of Factor 2 
(di visor) 

Alternatively, ccnsidered independently 
of the previou~ formulas, and before 
padding by the program, factor sizes and 
number of decimal Fcsitions must satisfy 
both of the following two eguation~ for the 
division operation to be executed: 

where 

L1 length of Factor 1 (di vidend): $ 15 
D1 number of dEcimal positions in Factor 

': $ 9 
L2 length of Fac tor 2 (di visor): $ 15 
D2 number of decirral positions in Factor 

2: ~ 9 
Dr number of decimal places specified for 

resul t (guotient): $ 9 
H 0, if half-adjustment not specified 

1, if half-adjustroent ~pecified (H in 
col. 5:3) 

Si~~_~t~~Qii§nt_l]§sul!l. Assuminq that 
the divisor field always contains a siqni
ficant diqit in its highest-order position, 
the quctient contains a numcer of positicns 
equal to the size of the dividend plus 1, 
less the size of the divisor, and less 1 if 
-nilr--iiOJlisTiiieri"f-TfoijncrT1Yqr-Ts-"-spECrrrEQ~"- -
Dividend and divisor sizes refer to padded 
factors (see above). 

If the divisor field always contains a 
significant digit in the highest-order 
positicn, the formula is: 

Lr = 1 + F1p - F2p - H, 

where 

Lr = minimum length of Result Field 
reguired to acccmmodate quotient 
(after half-adjustment, if any) 

F1p= length of Factor-l (dividend) fiEld, 
aft"er Fadding (if any) 

F 2p= length of Factor- 2 (di visor) field, 
after padding (if any) 

H 0, if balf-adjustment not specified 
1, if half-adjustment ~pecified (fJ in 
ccl. 53) 

If the position of the hiahest-crder 
significant digit in the divisor field may 
vary, the result-field must be larqer to 
accommodate all totals. The result-field 
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length must te increased by a numter equal 
to the maximum numter of leadirg zercs in 
the divi~cr field. 

Si~§_2.L.B§!!!~i1!.9§!. The rerrainder (which 
can te salvagEd ty an MVR cpEraticn--see 
telo~) contains a numbEr of Fositicns E~ual 
to the length cf the diviscr, after padding 
(if any). Its n umber of decimal placEs is 
egual 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 re~ult 
field spEcified in col~. 43-48, and 
replaces any previcus data in the result 
field. Any Excess positicns in the result 
field are set to zero. 

Factor (say, A), Factcr 2 (say, E), 
and the Fesult 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 tren 
increasEd, algEbraically, ty the value 
reprEsented ty Factor 1 cr Factcr 2, rES
pectiVEly: operation A + C = C' cr C + E 
C I. 

Factor 1 and Factor 2 may be the same 
(i. e., have the same field name), tut may 
te differEnt frcm Re~ult Field. Twice the 
value of Either Factcr thEn tecoffies thE 
result: cperation A + A = C = 2A. 

Factor 1, Factor 2, and the FEsult FiEld 
may all tE tre samE field (i.e., have the 
same field name). The absolute value of 
the contEnts of thE result field is trEn 
doubled: q::Eration C + C = C' = 2C. 

Z-A1:1: (ZEro and Add) 

ThE rEsult field is set tc ZEro bEfore the 
contELts cf the field or the literal in 
Factor 2 is addEd algetraically into tre 
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 plu~ zero. (How
Ever, SEE SUB, below, for a preferred 
method.) 

SUP (suttract) 

The contents of thE field in Factor 2 or 
the literal in Factor 2 is subtracted algE
traically from the literal cr the contents 
of the field in Factor 1. The result of 
this suttraction is placEd into tre 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, anc the Result Field 
may all be different fields: A - B = c. 

Factor 1 may be thesarre fiela (i.e., 
ha ve the same field name) as the Resul t 
Field. The value in the result field is 
then rEduced, alqetraically, by tre value 
in Factcr 2: operation C - E = C'. 

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-fiEla 
value, incrEased algetraically by the value 
in ?actcr 1: operation A - C = C'. 

Factor 1 and Factor 2 may te thE same 
field (i.e., havE tre ~amE field name), but 
may be different from Result Fiela. The 
result is then zero: operation A - A = C = 
+0. (However, see immEdiately belc~ for a 
method of setting the result field to zero 
that is usually preferable.) 

Factor 1, Factor 2, and the Result Field 
may all be the same field (i.e., have the 
same field name). This sets the result 
field to + 0 (i. e., all zeros, signed plus): 
operation C - C = C' +0. 

Nol§: The operation C - C = C' = +0 is 
recommended for clearinq a numeric field; 
this meth~ never consumes more core 
storage space, and cften uses less, than 
other methods (Z-ADr literal 0, or MOV~ of 
Os or blanks, for instance). 

Z-SUE (ZErc and Suttract) 

The result field is set to zero beforE the 
contents of the fiEld cr 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-SUE, in effect, causes the result 
field to be cleared to pI us zero. (How
ever, see SUB, abovE, for a preferred 
method.) 

NO!§: Although the result field is clEared 
tefore Factor 2 is s~ttractEd into it, the 
former contents of the result field are 
available as Factor 2 (i.E., -C = c' is 

Calculation Specifications (Optional) 127 



feasible). A Z-SUE cperation 'Nith the same 
field nane in Factor 2 as in tte Result 
Field is the simplest way to reverse the 
sign of data. 

~UIT (Multiply) 

The contEnts of thE field cr the literal in 
Factor 1 (multiplicand) is multiplied, 
algebraically, by the literal cr the 
contents cf the field in Factor 2 
(mul tiplier). The product of this 
multiplicaticn is placed in the result 
field specified in cols. L13-48, and 
replaces any previcus data in the result 
field. Any excess positicns in the result 
field arE set to zerc. 

In general, execution time of a 
multiplicaticn operaticn is rrininizEd if 
the multiplicand (Factor 1) has the smaller 
average sum-of-digits values (crossfoot sum 
of the digits). Unless kncwledge cf 
particular values involved in the factcrs 
indicates otherwise, the smaller field may 
ce assumed tc ccntain the Effialler average 
sum-cf-digits value, and should therefcre 
be assigned as the m ul tiplicand (Fac tor 1). 

Examples cf sum-of-digits values: 

Factor 
Factor 

12348--sum of digits 
C.92 --sum of digits 

18 
11 

Factcr 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 
ih e._.p.I:c.du.c.t ... c.L.tl:!.E.f crm.eL .. re.£ult. ::.fi e1 d.._cQn-:-. 
tents and a Factor: operaticn A x C or C x 
B = C'. 

Factor 1 and Factcr 2 may bE the sane 
field (i.e., have tre saIr.e field name), but 
different from Result Field. 1he result is 
then the sguare cf either Factcr: opera
tion A x A = C = + A2. 

Factor 1, Factor 2, and the REsult Field 
may all te tre same field (i.e., have the 
same field name). The new result is tJoen 
the square of the former result-field 
value: cperaticn C x C = C' = + C2. 

NO!~: When the result field is USEd as a 
Factor, the user must make sure that tte 
Result Field is large encugh tc accommodate 
the new preduct. This implies trat, if 
there are significant digits to thE left of 
the defined decimal Fositicn in either fac
tor, an equivalent number cf high-crdEr 
positions of zero may have to exist in the 
original result-field valUE. At any ratE, 
a diagnostic warring message (~Result field 
may not 1:E large enough") will te rrinted 
at time cf object-program generation. 

For further dEtails on multiplication, 
see sections above: g~Q§~~l_£Qint§ 

!EEli~~~1§_1Q_~£i1hID§1i~_9B§£~1iQn§ and 
B~1~1i~n§biB_~~1~§~n_~i~~_Qf_EE~1Q£§_EQQ 
Re§~11§; and also Figures 31, 32, and 37. 

DIV (Divide) 

The ccntents of the field or the literal in 
Factor 1 (dividend) is divided, alge l:r aic
ally, by the literal or the contents cf the 
field in Factor 2 (divisor). 1he result of 
this division operation (the quotient) is 
placed in the result field specified in 
cels. 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 accessil:le cnly if a Move 
Remainder (MVR) operation is next; other
wise i tis los t • 

A dividend (Factor 1) of zero yields a 
guot ie nt of ze ro. A d i visor (Factor L) 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 + 
E = C. 

Factor 1 may 1:'e the sanE field (i.e., 
ha ve the same field name) as the Resul t 
Field: operation C ~ B = ct. 

Factor 2 may be the sall'e field (i.e., 
hall.e. ... th.e .. sam.e ... fi£ld .... na.me.} as. th",- .. E.~.lllt 
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 sFec
ified for the Result Pield, with zeros in 
all dEcimal positicns): operation A ~ A = 
C = 1., or C + C = C' = 1.--an inefficient 
methcd of setting a field to 1.--

For further details on division, see 
secticns above: §~~~£~l_RQiQ!§_~BEli~abl~ 
1Q_~Ii!h~~1if_QB~I~lioD~ ana B£l~li~DEhiE 
~~i~~~n_~!~~_2i_E~f1QI§_~nQ_]es~11§i and 
also Figures 32 and 37. 

MV R (Move Remain de r) 

The re main der from a D i v id e (D IV) oper ation 
is transferred--l:y a zero-and-add operation 
supplied by the proqram--to any result 
field specified in cols. 43-48 of this 
specificaticn line. It rerlacEs any pre
vious data in that result field. Any 
excess rcsitior:s in thE rEsult fiEld will 
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contain zeros. Facter (cels. 18-27) and 
Facter 2 (cels. 33-42) must te left tlank. 

MVR is an arithmetic eperaticn. 
Therefore: 

The result is signed. The sign of 
tte remainder is the same as ttE sign 
of the dividend. If the dividend ~as 
unsigned, the result of an ~VR opera
tion will be signed plus--since reEults 
ef arithmetic operations are always 
signed. 

DEcimal alignment is 
the Fregram; 

Ralf-Adjustment (reunding) may te 
sFecified (H in eel. ~::); 

Resulting Indicators (CCIE. 54-59) 
may Ie assigned; 

If the Result Field is not larqe 
encugr te acccmmedate all the high
erde r pesi ticns in the remainder (after 
appropriate decimal alignment), a 
correspendinq number of the most
significant (leftmest) Fesitions is 
lost. Nc warnin9 message cr errcr stop 
cccurs, either at aeneraticn or otject
Frogram execution time, if the Result 
Field is not large eneugh. 

The lengtr. of the remainder of a divi
sion is egual to tre length cf the diviser. 
"Length cf the diviser" refers to the actu
al diviscr used ty the program in the rTV 

operaticn; this can te lcnqer than the 
field length specified for Factor 2, if the 
divisor was Fadded ty t~e preqram--see 
RelE1i~BE£~_Eet~§§I_~i~§_~t_Kac~~~§_£BQ 
Be§~ll§~ __ ]i~ision~ above. 

The value of the remainder (R) can be 
determined ty the follcwinq formula 

R = Dividend - Diviscr x Quotient 

When the MVR eperation is used, it must 
follow immediately (i.e., in the next spec
ification line) after the pertinent Divide 
ffl.T1T\ l'"'IT'cr::>+;",n. ::>r.rl ~::>'~_1Ir1";l1C+ (~;1"\ """, \J..I-&..W/ .....,t"'''- ...... \,A .... ...&.......,~.lt ........ .1...1 ...... _.I."'-'l....L....L .n.VJU-'- \LJ ...L...I...1 ................ -L. 

53) must not be specified for that particu
lar DIV operation. The related DIV and MVR 
specification lines must have the same cen
ditioning indicators, recorded in the same 
sequence; i.e., the conterts of cols. 7-17 
must be identical for the two specification 
lines. 

~ost likely aFplicaticns of MVR are: 

1. To test whether the remainder is zero 
(illustrated in Fiqure 38), and 

2. To perform division expansion (deuble
Frecision division). 

(See also Fiqure Ell for another 
applicat ion. ) 

Fiqure 38 shows seme specifications for 
arithmetic operations. Specifications for 
such operations haVE also already teen 
illustrated in Fiqures 5, 9, 10, 12, and 
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Figure 38. ExamFles of SFEcificaticns for Arithmetic OFerations 
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33; and Figure 3E identifies tre pertinent 
~pecificaticn fields for each eperatien. 

Explanaticn of Entries in Figure 38 

The fields namEd ALPHA, GA~~A, DELTA, and 
ZETA are a~sumEd te havE teen defined in 
the input ~pecifieaticns er elsewhere in 
the calculatien ~pecifieatiens. Note that 
all detail-time ~pEcificaticns precEde all 
total-time ~pecificaticn~--an ab~olute 
requirement. Within these two cycle-time 
segments, the specificaticn~ are executEd 
in the erder in ~hich thEY appEar. 

.2.REcllic~.! .. t~ns_li.!!~Q1. 'Ihe field named 
EETA is ~Et to zero, and tre ccntent~ cf 
ALPHA are then added algetraically te the 
value zerc in EE'IA. The fiEld length and 
decimal plaCES for EETA are defined in line 
02; they could equally well be defined in 
line 01 instead, or in bcth line~--provided 
they are defined equally in both line~. 
The decimal point cf ALPHA is aligned to 
accord with the twe decimal places in EETA. 
Any excess pesiticns in EETA ccntain ZErc; 
and excess high-erder positions in ALPHA, 
beyond the capacity of the BETA fiEld, are 
lost. 

Factor 1 is not used ~ith Z-AID. Tre 
specificaticns in this line are executed at 
detail tilT'e (cols. 7-8 blar.k), provided 
indicator 05 is cn. 

Line_Q1. Tte value -12.32 is added alge
braically to (Le., 12.32 i~ subtracted 
from) the contents of EETA. The numter of 
decimal places is equal in beth factcrs. 
Thus: 

EETA 
ADD 

----" .. -.-_._ .. , 

XXX.XX 
- _1~.!..1~ 

Result: BETA ±XXX.XX 

Indicator 1C turns (or remains) cn if the 
result is negative; otherwise it remains 
(or turns) off. The specificatiens in this 
line are eXEcuted at detail tine, prcvided 
indicator 05 is on. 

lin~~l. Tre ccntents of the field named 
tE1TA are added al~etraically te the ccn
tents of GAMMA. The result is stcred at 
the lccatien assigned ty the prcgram tc 
EPSIIN, defined as fcur pcsiticns lcng, the 

.fourth position beinq a decimal place. The 
specificatiens in this line are executed at 
detail tine, provided indicator C5 is cn. 

line_~~. If indicator 05 is or., and tte 
valu e in EETA was last n ega ti ve (i nd ica tor 
10 on), tren--at detail tine--AIFF.A is 
cleared te plus zere. Fcr irstance: 

A"f..PHA 
SU E: 

1234 
12.1~ r::::: SU E : 

+oceo 

-1234 
:-1134 
+ooce 

'Ihis is as efficient (in terms of core 
storaoe censumption) as, cr more efficient 
than, any ot~er technique ~or settirq a 
numeric field to zero. 

LiB~_~~. 'Ire 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 containinq 
no decimal places, and being six positions 
lonq. 

If the value in ZETA is positivE, indi
cator 25 will be on after the operation 
(subtraction of a positive value from ZEro 
yields a nEqative result) . 

Factor 1 is not used with Z-SUE. ThE 
specificatiens in this line are executed at 
detail time, I:rovided indicator 42 is on. 

liB~_Q~. The value in the field named 
EPSIIN is squared. (The result will always 
be positive or zero: the product of two 
positive cr two negative values i~ pc~i
tive.) Since EPSIIN consists of 4 posi
tions includinq one decimal place (see line 
03), the product will contaiL 2 decimal 
places within a maximum of 8 position~ 
total length. By ~pecifyinq only 1 decimal 
positicn for THETA, a total length of 7 
positicns fer THETA is certain to accommo
date the maximum result. ~he second decimal 
position is retained fer half-adjustment (F 
in col. :3), and then dropped before the 
final result is placed into the location of 
T!1E'IA. 

Indicater 12 ~ill bE on aftEr the opera
tion if the final (h alf-a d j usted) re suIt, 
~ ~.:t~.r:: _.thg_~_§C::?D9_ C!.~_.~ _i..Ill_~J.._I l.~.C:_§ ..... h.9:'§ __ .. .Q~_ 
droPFed, is zero (actually, plus zerc). 

The specifications in tris line arE 
executed at total time (I-indicator in 
cols. 7-8), and provided indicator 11 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 Il is on, tut is suppressed if the 
value in THETA is zero (indicator 12 on if 
THETA is zero): division is net possitle 
with a divisor of zero. 

'IRETA contains 1 decimal positicn (~EE 
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 ty appending a 0 a~ 
fourth decimal place; then, 4 decimal 
places in the dividEnd minu~ 1 in the divi
sor will previde the 3 decimal places 
called for in the quotient. 

The dividend, after ~a~aing, is 'c ~csi
tions lene. Providira 1C rosition~ ir the 

'3C SystEm/36C !ceel 22 CES Fe~c=t Fregr2T GE~eratcr 



result field (IO~A) allo~s for any numter 
cf leadir:~ 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 rositions: 
10 dividend Fositiens (aftEr padding) - 7 
divisor Fositions + 1 = 4--see Bglati2B~hiE 
Be!~§g~~i~g-2t_f~~!2~~~nQ_]~E~1!§~ __ 1i!i= 
sion.L abcve. 

Half-adjustment (rounding)--which, if 
spEcified, would haVE padded tte dividend 
by an additional zero--is not Fermitted 
because an MVR operation fcllo~s. 

line_Q~. The field named ¥AFPA is set to 
zero. Then, the remainder from the divi
sion operation in line 07 is placed in 
KAPPA. THETA, the diviscr, is 7 Fositions 
long, including 1 decimal Flace. TherE
fore, the remainder is also 7 Fositions 
long. The dividend, after Fadding, 
includes 4 decimal Flaces; therefore, the 
remainder has 4 decimal rlaces. ¥APPA is 
to contain 3 dEcimal positicns (3 in cel. 
52); therefore, 6 Fositicns will accommo
date the entire remainder aftEr the last 
decimal Ilace has been dropped. Half
adjustment (specified by H in col. 53) 
occurs beforE the last dEcimal Fesiticn is 
dropped. The half-adjusted (rounded) 
remainder is henceforth availatle at the 
locaticn named KAPPA; withcut the ~VR 
operation it ~ould te lost. 

Indicator C8 is on after the operation 
if the remainder, after half-adjustment and 
droPFing of the fourth decimal Fcsiticn, 
was zero. 

The Factor fields are net used with MVR. 

Note that the MVR specificaticn must be 
in the line immediately fcllewing the Fer
tinent DIV operation, and that the t~c 
spEcification 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. ~bE ccntents cf the 
fiEld or thE literal in Factor 2 remains 
unchanged. ThE data moved to the result 
field replaces the former ccntents of' the 
corresponding positicns of 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 inIut specificaticns. Move oFera
tions differ from arithmetic operations in 
several significant respEcts. Feints gen
erally aFplicable to move cFerations 
follow: 

1. No automatic decimal alignment is per
formed by the program. Nevertheless, a 
numeric result field must be dEfined as 
numeric somewhere by an en try «(>-9) in 
LEcimal positions (col. 52), ~hich also 
locates the decimal point for possible 
ccmpare or arithmetic operations with 
that field. 

2. When data is moved only to a portion of 
the result field, the contents of the 
remaining portion are not chanqed. 

3. At the beginning of proGram eXEcution, 
data fields are set tc: 

Blank (EBCDIC 4C) in all positions--if 
defined as alphameric; 

Zero (EBCDIC 0) in all digit positions, 
with lew-crder positicns unsigned 
(le~est-order half-byte EBCDIC F)--if 
defined as numeric. 

Therefore, if no cata has bEEn 
placed in a result field by a Frior 
operaticn, any Fortion of the result 
field that ExceEds the source fiEld in 
a move operaticn remains blank or zero 
(alphameric or numeric field, 
respectively). 

!~te: SEe AFPEndix D fcr code 
structure. 

4. A numeric result fiEld is only sianed 
(othEr than hexadecimal F) if it ~as 
siqned before the move, or if a sian is 
moved into its low-order position. 
Also, a sian in the lew-order fosition 
of a numeric field can be removed 
(i.e., hexadecimal F can be placed in 
the siqn position) . 

5. A resul t field can bE min us zero: if 
only zeros and a minus siqn are moved 
(or no siqn position is moved but the 
result field previously containEd a 
minus siqn), and no significant diaits 
remain in the result field, it will 
contain zeros and be signed minus. ~f 

the siqn Fositicn is then tested by 
TESTZ (assuminq the field is then 
alphameric), a Besultinq Indicator 
assigned to Minus (COlE. 56-57) will 
turn on. 

6. Data may--~ith limitations, defined 
belo~--be moved frcm an alFhamEric 
field to a numeric fiEld, and vice 
ve rsa. 

7. The diait Fortiens of numeric fiElds 
arE not restricted tc EECDIC-table rows 
C-9 (see Appendix D, Fiqure D1); i.e., 
no test is madE that trey contain only 
valid digits that can be used in arit~
metic or editinq operations. 
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e. Falf-adjustment is net Iossible; there
fore, ccl. 53 must be left blank. 

9. Resulting Indicators cannot be 
assiQDEd; therEicrE, eels. 54-5S IT.rst 
te lEft blank. 

10. The execution ef move operations may be 
conditiened by indicater entries in 
Ccntrel Level (cels. 7-8) and Indica
tors (cols. 9- 17) • 

11. Cnly ene source-data field (Facter 2) 
is invclved in any meve operaticn. 
Facter 1 must be left blank. 

12. Maximum field sizes--
Numeric fiElds: 15 fositiens 
Alphameric fields: 25E positiens. 

When an alphameric field is moved to 
a numeric field, or vice versa, only 15 
positicns can be transferrEd. 

Note: The user neEd net cencern him
self with the fact that numeric fiElds 
are racked (so that, fcr example, 15 
digits are containEd ir. 8 bytes): the 
rrogram autcmatically rerforms the 
required packing and unpacking, and 
corrects for any differences in half
bytes utilized. The user treats field 
lengths as the ugh packing were net a 
consideration; for example, a field of 
15 digits has a field-length specifica
tien cf 15. 

Effects cf Each Cperation Cede 

MOVE (Move Right-AlignEd) 

Tne cOntenTs Of"-TFiE"fIelaci""lhe"ITteral"Ii1 
Facter 2 is moved into the srecifiEd result 
field, right-aligned. 

If thE result field is lenger than Fac
tor 2, the excess left-hand positicns ef 
the result field remain unchanged. If the 
result field is sherter than Factor 2, the 
contents of enly tte equivalent number of 
right-hand pesitions of Factor 2 are placed 
in the rEsult field. 

A source field or literal defined as 
alphameric can be moved tc a result field 
defined as alphameric or numeric; also, a 
source field or literal defined as numeric 
can be mcved tc a result field defined as 
alphameric or numeric. 

When an alphameric field er literal is 
moved to a field defined as r:ullleric (i.e., 
with Decimal-Positions entry in cel. 52 
whErever the field is defined) : 

The diqit portien cf Each position to 
be mOVEd is transferred from the source 
field (Factor 2) to the equivalent 
position of the result field; a blank 
is trar.sferred as zerc. 

The zene porticn of the low-erder posi
tien ef the source fiEld (Factor 2) is 
also transferred to the low-order posi
tion of the result field. Zones in 
other positions ef the source field are 
net transferred. 

Nol.§ : 
1. The transfer of the lew-order-position 

zone from an alphameric field to a nu
meric result field adheres to the fcl
lowing rules, se that valid signs for 
arithmetic operations result. 
(Refer to EBCDIC table, Appendix D, 
Figure r:1) : 

a. If the source position (in Factor 
2) contains any of the punch combi
nations in EECr:IC-table column E or 
F, the E- or F-zone, respectively, 
is transferred to the result field, 
and the result fiEld is considered 
pesitive (cr zero, if entire 
result-field is zero). 

b. If the source position contains any 
of the punch ccmbinations 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 
. zeioy"."-

c. All other punch combinations in the 
source positicn are transferred to 
the result field with C-zone 
(plus), and the field is treated as 
posi ti ve (or zero, if entirE result 
field is zero). 

2. If a numeric literal is signed, the 
sion is recorded in the leftmost posi
tion (col. 33) of Factor 2. N everth e-

U
less, the program signs the low-order-
not the high-order--positien of the 
literal. Therefore, if the literal is 
used in a move cperation, the sign is 
in the prope r posi tion. 

Fioure 39 portrays the alignment and 
zone transfer in MOVE cperations. Figure 
41 includes specifications for some MCVE 
operatiens in Figure 39 (as well as for the 
MOVEL opErations in Figure 40). 
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~esult Field 

Before MOVE Operation 
I 

Reference No. 
in Figure 41 

+ numeric or + 
[1[213,415,6,7,8,4 I alphameric (4= letter D) 

After MOVE Operation 

,1 12,3,4,7,8,4,2 15; numeric result field CD 

® 
~ 

Result Field Larger than Factor 2 

Before MOVE Operation 

lA, (, E, G, PI H,4, S, N I alphameric 

'--~After MOVE Operation 

numeric or 
alphameric (t = letter D) 

-~ ,7 113,4,2,5 numer ic result field 

=:....... 
alphameric result field 

Result Field Smaller than Factor 2 

Before MOVE Operation 
+ numeric or + 

,P,H,4,S,N, alphameric ,5 ,6,7,8,4 , alphameric (4 = letter D) 

""'" After MOVE Operation 

',7,8,4[2,5 mmeric result field ® 
:........ 

,p ,H ,41 S, N i alphameric result field 

Before MOVE Operation 

numeric 

After MOVE Operation 

,7,8,4j2 1N, alphameric result field 

Result Field and Factor 2 Same Length 

Figure 3S. MOV~ Operatiens 

MOVEI (Move Left-Aligned) 

The contents of the field cr the literal in 
Factor 2 is moved into tre sFecifiEd result 
field, lEft-aligned. 

If the result field is lenger than Fac
tor 2, thE EXCESS right-ha~d FesitienE ef 
thE result field--including a sign in a 
numeric result field--reroain unchanged. If 
the result field is shcrter than Factor 2, 
the centEnts of enly the eguivalent number 
of left-rand Fositiens of Factor 2 are 
FlacEd in the result field (but see 
explanation of zone moves, below). 

A source field or literal defined aE 
alphameric may be mOVEd to a result field 
Qefiner as alFhameric or numeric; also, a 
source field or literal defined as numeric 
may te mcvEd to a result field dEfined as 
alphameric or numeric. When moving Factor-
2 data to a numeric Result Field, ~nly the 
low-crder Fositien ef the Result Field can 
have a Lene transferred to it. If ne zene 

positien is transferred, the numeric Result 
Field retains its fermer Lone; Fositions 
other than the lew-erder positions can con
tain digi ts only. Elank in an alphameric 
field is transferred te a numeric field as 
zero. 

Figure 40 illustrates MCV!L operatiens, 
including the behavior of zones (or siqns). 
Fiqure 41 contains the specificatiens for 
the MCVE and MOVEL eFeratiens shown in 
Figure 39 and 4C. 

BuIes for MOVEL 20ne transfErs 

1. Factor 2 same length as Result Field 

a. Factor 2 and Result Field numeric: 
Siqn is mOVEd with lew-erder dicit 

b. Factor 2 numeric, Result Field 
alphameric: Siqn is moved with 
low-order diqit; other result-field 
Fositions will centain only diqits. 
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nun. 

nun. 

alph. 

alph. 

nun. 

nun. 

alph. 

-Cilph. 

nun. 

nun. 

alph. 

alph. 

Factor 2 

17,8.4,2,51 

17,8.4,2,51 

Ip H,4 5, NI 

1@,9 0 098 4 2,51 

10,0,0 0,0,8,4,2,51 

IB, R,W ,e, X, H,4, 5 ,NI 
-~-.--.-- -- -- ---_._.--

17 ,8,4,2,51 

17,8,4,2,51 

17,8,4,2,51 

17842 ,51 

Ie P T,5, NI 

I c, P, T,5, NI 

.. 
Before MOVEL Operation 

After MOVEL Operation 

Before MOVEL 

After MOVEL 

Before MOVEL 

After MOVEl 

Before MOVEL 

After MOVEl 

Result Field 
+ 

15,6,7.8,4 1 

lA, K, T,4 ,0 1 

numeric 

alphameric 

numeric 

Reference No. 
in Figure 41 

Factor 2 and Result Field Same Length 

+ 
Before MOVEL Operation 15.6 ,7,8,4 1 

Afte~M~~L~:Hon ____ ~,~,~--,~! ~ n~e';' __ J @ 

I A, K, T ,4 ,0 I I 

alphameric 

Before MOVEL 

After MOVEL 19,0,3,1,71 i @ 

- ~;:e~';"~ - - - - - - ~,:,~8~1- - - --I 
nuneric I' ~1 

After MOVEL 12,9,6,3.71 \tV 

-----------------------~ 
Before MOVE l lA, K, T,4,0 I I 
After MOVEl 18,~,~,~~~1 oIP~me';'1 @ 

! 

I 

Factor 2 Longer Than Result Field 

Before MOVEl 

After MOVEL 

Before MOVEL 

After MOVEL 

Before MOVEL 

After MOVEl 

-Before MOVEL 

After MOVEL 

+ 11.3, g,9,4,3, 2,1,01 

+ - n_une_ric_ 1 17.8,4,2,5,3,2,1,01 ® 
--------

IB, R,W, C, X, H,4, S ,A I 
alphameric 

~,~ 4.'.2'..N,~,y.'..A~ - - - - - i ® 
jl,3,0,9,4,3,2,1,01 I 

, I 
numer'c I 

~,~~5~,~,~I!~ _____ J @ 

alphameric 

I@ 
I Factor 2 Sharter Than ~esu!t Field 

Figure 4 C. ~OVEI CFEraticns 
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c. Factor 2 alphameric, Result FiEld 
~uIDeric: Zcne and digit Fcrticns 
cf lev-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 
Fesi tions. 

Note: When Factor 2 and the Result 
Field are the same lEngth, the ~CVEI 
and ~CVE operations Ferfcrm identical 
functions. 

2. Factcr 2 longer than REsult Field 

a. Factor 2 and Result Field numeric: 
The sign from the lev~order posi
tien of Factor 2 i~ Koved over the 
lev-erder digit of the Result 
Field. 

t. Facter 2 numeric, Pesult Field 
alpbamEric: No siqn is trans
ferred; result field viII ccntain 
cnly digits. 

c. Factor 2 alphameric, Result Field 
r,umeric: Zone frem the lew-crder 
character of Factcr 2 is moved over 
the low-erder digit of the result 
field; otber result-field Fositions 
will centain only digits. 

d. Facter 2 and Result Field alphamer
ic: The aFpropriate numcer of 
leftmost character~ in Factor 2 is 
meved to the equivalent positions 
of the result field. 

3. Factcr 2 shorter tban Result Field 

a. Besult Field numeric: The digit 
pcrtion of the Factor-2 data 
replacEs the content~ cf thE E~ui
valent number of lEftmost Fositions 
in the result field. ThEse result
field positicns will contain only 
unsigned digits. ~hE sign in the 
lew-erder positicn of the result 
field is not changEd. 

b. Besult Field alphameric: The 
entire characters in Factor 2 
rEplace the contents of the Equiva
lEnt number of leftmcst Fositicns 
in the result field. Ne changE is 
made in the zone cf the low-erder 
position of the rEsult field. 

Note: 
~--WhEnever the operaticn dces not invclve 

transfer of a sign (cr zene) pcrticn to 
the lcv-order Fositien of thE result 
field, the sign (or zene) Frevicusly in 

~ne low-order position OI the result 
field is left unchanqEd. 

2. Whenever the operation involves trans
fer of a zone portion from an alphameric 
Factor 2 to the lew-aIder position of a 
numeric result field, the particular 
zone placed over the lew-order digit of 
the numeric result field fcllows the 
rules itemized in the Note under MOVE, 
above. 

MCVE and MOVEr opErations are useful in 
a numrer of situaticns~ For example, they 
facilitate splitting a field so that cha
racters (such as a hyphen) can be printed 
between the portions while retaining hiqh
erder zeros in the Frintout (use of an edit 
word in the output-fermat specifications 
causes suppression cf at least one leading 
zero). This application is described in 
PrQg!"afli1!ling Ti~. Also, a literal consist
inq of zeres or clanks can ce moved into a 
result fiela to clear all or part of it. 

~ ~~ 
!!ir Factor 2 fIeIcI :1 
~ , Operation Result field ~ -_~ ~'" 
j.I- Fod0l"2 o.~ined ¥ a 

~5- e.lsewhere CLS: Q ., 

LClWjtn F"ormQ t ~ 29:10 31 32 33 :u :15 36 37 31 39 .00 "' '2.03 ... .., "'"' .. M> 50 51 52 53 

I I • 5ftrl~. OV~E; ril:E'L D':H' I I FI'EL'!)l 5 

,~ 

j 

MOVEL-78425 FIE~PX' 
5 IrVlfl. MO \fE L~1 E L TJ.VI, I F lEiL PV , I 

i I ~ 

NOTE: For ease of illustration the Result Field is defined 
in each Move~ecification line. 

, I 

Figure 41. MOVE and MCVEt Specifications 
fer Moves IllustratEd in 
Figures 39 and 40 

Points tc 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 specifiEa for a 
numeric literal--it must bE recorded 
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leftmcst, the program treats t~e siqn 
as ceing lecatea in the low-crder Fcsi
tien: cemparE items 11, 12, 15, and 20 
in Figures 40 and 41. 

3. Item 15 illustrates t~at a minus ZEre 
result can occur after a move 
operation. 

4. The dEcirr.al-Fcint lecaticn in the 
Result ~ield is independent cf any dec
imal point in the source field (Factor 
2): see all numeric i tems--no decimal 
alignment takes FlacE tEtwEEn the 
source and result fields in a mcve 
cperatien. Nevertheless, a tecimal
Pesitiens entry (ccl. 52) is required 
wherever a numeric result field is 
defined, and there must te ne teciffal
positions entry for alFhameric fields. 

5. The zcne (er atsence ef zone) in the 
low-crder positien of the result field 
is net changEd wten tre move cFeration 
does not invelve transfer ef a zonE 
Forticn to the low-order pesition ef 
t~e rEsult field: see items 19-22 in 
Figure 40. 

6. Items 19 and 21 also indicate that the 
lew-erder positien of a numEric result 
field can oriqinally ccntain a sign, 
but can also be unsigned (hexadecimal 
F) • 

7. Facter 1 must te lEft tlank in all Move 
eperatiens. 

Move Zon e 

This operatien has four variations, to pro
v·ide- :£.0 £----m ov-i--fl~-a -z. e-fl~--f £€II---t-h-e----h-i-{j-h--e !:d-e-T-
(leftmcst) cr low-order (rightmcst) Fosi
tion of ene fiEld tc the hiqh- er lew-erder 
rositicn ef ancther. 'Ihe zone (if any) in 
the specified Fositien of the field cr lit
eral in Facter 2 is mcved tc tre sfecified 
fositicn ef the Result Field, replacing any 
zone previously in that pcsitien. 

A zone can be moved frem an alphameric 
field cr literal tc an alp~arreric er numer
ic field, cr from a numeric field or liter
al to a numeric or alphameric field. How
ever, since numeric fiElds can have a zcne 
only if. tre lew-order position, a zone can
not te moved from er tc the hiqh-erder 
positien of a field defined as numeric. 

1111Z.£; (]ove low-eraer zene tc lew-oraer 
~Qne positicn). The zone in the lew-crder 
positien cf thE field er literal in Facter 
2 is meved to the lew-erder position of the 
Result Field. Factor 2 and/or the REsult 
Field may te numeric or alFhameric. 

MHlIZ£ (l1ove l:iah-erder zone to .Biah-eraer 
ZOne position). The zone in the hiqh-crder 
positicn of the alphameric field cr literal 
in Factor 2 is moved to the hiqh-order 
positicn of the alphameric Result Field. 

MLHZC (Meve ~ow-erder zcne to Hiqh-eraer 
~Qne-pcsiticn)~ The zcne in the-Icw-crder 
(riqhtmost) position of the numeric or 
alphameric field or literal in Factor 2 is 
moved to the riqht-crder (leftmost) posi
tion ef the alphameric Result Field. 

.tmlZ~ (l1o ve fligr.-crder zone to lew-crder 
~Qne pesiticn). The zene in the hiah-crder 
position of the alphameric field cr literal 
in Factor 2 is moved tc the low-erder posi
tion cf the alphameric or pumeric Result 
Field. 

A zcne is meved te an alphameric Pesult 
~ield exactly as it appears in the seurce 
field (Factcr 2). When transferrinq to 

.- -fttlmeri-e---fie.bls-,--ee-rt ai n zonts-tnat--may--------
appear in alphameric fields are first 
ccnvertEd--see the Ncte under MOVE, arove. 

Fiqure 42 illustratEs MCVE-ZenE cpera
ticns. Fiqure 43 includes some specifica
tions for tre operations illustratEc in 
FigurE 42. 
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r-------------------~------------------------~----------------------------------------, 

I Factor 2 I Result Field I Result ~ield after f'iove-Zone Operation I 
~-------, -1--------._--------------_+--------.---------~----------._--------~ 
I I Con ten t s I ICe n ten t s I I I I I 
I Format I (field or I Fermat I before Move- I Mllze I MHHZO I MLHZO I MHIZO I 
I I literal) I I Zone Cperation I I I I I 
~----_t +--------+----------------+--------+----------+----------+---------~ 
I Alph. I AH5SR I AIFh. I S51T I S511 I B51T I T\51'I IS51C I 
~-------+----------_+-------_t---------------_+--------t----------t----------+--------~ 
I AlFh. I AH5SR I Num. I 12.3 I 12.3 I not appl.1 not appl.112.3 I 
~-------t I +_---------------+--------t----------+ I ~ 
I Num. I 852.4 I Num. I 06.282 I 06.282 I not aPF1.1 net appl.lnet apple I 
~------t---------_t------_t---------------+_-----t------+--------+------~ 
I Num. I 4.7524 I Alph. I f¥r I fjK~ I not appl.\ -yr; Inot apple I 
l-------t--------f-------~--------------+--------+-------_+-------+-------f 
I Alph. I 6 I Alpn. I AFJRX I AFJP7 I 1FJRX I 1FJRX IAFJR7 I 
.-------+---------+-------+-------------+-------~-------+----------+-------1 
I Num. I 6 I Num. I .5tC2 I 5t02 I not appl. I not appl.lnot apple I 
L-___ -'--___ ~ ___ --'--_____ i.-____________ --'--_______ ...L _______ ...L _______ --L _____ . ..J 

Figure 42. Move-Zene Operations 

The last line in Figure Q2 shews ho~ 
Move-Zene operatiens can ccnveniently fe 
employed to remove a C-zcne (+) frem a 
positive numeric field to prevent punching 
of a 12-everpunch, or printing ef a lEtter 
er symbol, when the field is used in 
output--without the necessity of editing 
and, thus, offering the ability to retain 
leading ZEros. The literal er pcsiticr. in 
the field from which the zene is to be 
moved, to eliminate a C-zone (+) or r-zone 
(-) in the n umer ic r esul t field, m us t cen
tain an F-zone (see EBCDIC, Figure D1); 
i.e., any of the digits 0-9 or any of the 
remaining six characters in EBCrIC-tatlE 
column larelled F. 

These opErations test data ccnditicns 
witheut 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 ef indicaters 
designated in Control Level (cels. 7-8) and 
Indica to rs (co1s. 9- 17) • 

Effects ef Each OpEration Code 

COMP (Compare) 

The contents of the field er the lite~al in 
Factor' is cempared against the centents 
of the field or the literal in Factor 2. 
Any Resulting Indicators specified in eels. 
54-59 reflect the result ef the comparison. 
(Factor 1 and Factor 2 nermally eentain 
different field names or literals; but it 
is permitted to ccmpare oata te itself 
(Factor 1 and Factor 2 identical) ~ which 
always yields a ccmparison result of 
"Equal. II) The Result Field (and rela tEd 

fields--i. e., cols. 43-53) must bE left 
t.lank. 

A Resulting Indicater must tE assiqned 
to at lEast ene of the threE possiblE 
conditions: 

Hiqr (cels. 54-55): 
L 0 \01 ( C e 1 s . .5 6- 5 7) : 
Equal (cols. 58-59): 

Factor 1 > Factcr 2 
Factor 1 < Factor 2 
Factor 1 Factor 2 

After the ComparE operation, the Fesult
ing Indicater (if any) assiqned to the con
ditien feund to exist, turns on; any indi
cators aEsigned to the other t\olO possitlE 
conditions turn off. However, the samE 
indicator may also be assiqned to more than 
one cf the three possitle conditions (e.q., 
High and Low~ or Hiqh and Egual~ or Low and 
Equal); it then turns on if ene of the ccn
diticns to \oIhich it was aEsiqned applies. 
Different indicatorE may te assiqned to 
two, or all three, of the possible condi
tions. The status ef the Fesulting Indica
tors can be used to conditicn the execution 
of calculation specifications (by entries 
in cels. 7-17) and/er output-~ormat sreci
fications (by entries in cols. 23-31). 

If eXEcuticn ef the calculaticn-spEci
ficatien line that contains the ComparE 
operation is itself conditioned by indica
tors (in cols. 7-17), the user must rEmem
ter ttat thE cemrariscn will not bE Executed 
during each Frcgram cycle unless the status 
of the conditioninq indicators is always 
appropriate. Therefore, Fesultinq Indica
tors ceuld reflEct an Earlier, and rossit.ly 
inapplicarle, comparison. 

Factor 1 and Factor 2 rr.ust roth be 
alphameric or both numeric. Certain 
aspects o~ the Comfare operation differ for 
alphameric and numeric fiElds or literals, 
as fello\ols. 
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Alphameric Fields or Literals: 

1. Fielas (or literals) of unEqual length 
are left-alignEd. Tr~ sherter field is 
assu[ed to ccntain an eguivalent numter 
of blank right-hand [ositicns to eGuate 
the length ef both fields. 

2. Blanks within a field (or literal) are 
treatEd as tlanks, nct as zerc:::. 

3. Maxi mum len <;lth 0 f the (lcnge r) F ac tor 
is 4C rositicns. 

4. 'Ihe ccmparisen is tasec upen the 
internal Model 20 collating sequence, 
which corrEs[onds to tte EBCDIC-table 
sequence (see Ap[endix D, Figure D1). 
Note that, in EBCDIC, the mest~ccmmonly 
used characters follow this sequence: 
t, &, -, I, A-'l, 0-9. 'Ihus, a digit 
signea Fcsitive (if the field is 
defined as alphameric) is lewer in 
seqUEnce than one signed negative, or 
than an unsigned digit. 

ThE USPT has the cpticn of sursti
tuting any seguence cf his choice fer 
the standard EBCDIC se~uence, by means 
cf a translaticn table (see Altered 
Ccllating Seguence, A[Fendix D). 'Ihe 
altered collating sequence will then 
a[rly beth tc alrhameric CC~Fare crera
ticns and to Matching-Fields 
orerations. 

Numeric Fields or literals: 

Numeric ComparE is tantamount to an arith
met~c operation. Therefore: 

1. Fielas or literals cf unequal lengtb 
are aligned at the (defined cr iro[lied) 
decirral point. Where ene field or lit
eral is then shcrter tran the cther (at 
the [igh-ordEr or lew-crder end), it is 
assumed to centain an equivalent number 
of zeros. 

2. The maximum length of a Faetor is 15 
[ositions. (This refers tc the literal 
or field specified in the Facter; any 
left or right zeros assumed by the rro
gram for decimal aliqnment--see 1, 
atove--are net counted wben considering 
tre limitaticn of 15 Fcsitions.) 

3. The cemrariscn is algetraic; i.e., a 
positive value is treated as higher 
than the same value signed negative. 
The_sequence, f~cm lew to high, is: 9 
to 1, 0, 1 (er 1) to 9 (er 9). c = (\ = 
O. A value with an unsignEd (bexaclE
cimal F) J.cw-order digit is treatEd as 
rositive (unlESS all digits are zEros). 
A tEchnigue fer rerfcrming arsclutE 
numeric Compare (i.e., ignering sians) 

is given in R~~g~~~~ing Ti~, Appendix 
E. 

If the low-crder pcsition of a field 
dces 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 refore it 
is packed by the program, the character 
in each column must be represented in 
rows 0-9 of the EBCDIC table (Appendix 
D, Fiaure D1). For packed data, the 
equivalent valid EBCDIC characters were 
described under R~~~~~ (col. 43), in 
lnE~!_2f§fiiif~!ions. 

Any characters that do not represent 
aigits (or, digit plus sign in the low
order position) cause an abortive pro
gram stop. 

Compare is frequently a more efficient 
methea 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 Ccwpare operaticns: 

2E~fi!if~!i~~§_line_07. The contEnts of 
the field SLS66 (say, 1966 sales) are com
patea 'WilE tl1e----cont-entsof-sEs 65 .---If f9"66 
sales Exceedea 1965 sales, Resulting 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. 'Ihe 
two inarFlicable indicators will be off 
after the ccmFare operatien. 

lin~Q~. 'Ihe alphamEric literal OCTOEER is 
compared against the centents of the field 
named MONTH (which must also be defined as 
alphameric). If thE MeNTH field dees not 
consist exactly of the word OCTOBER, indi
cator 15 is turned on; if it does consist 
exactly of CCTCBER, indicator 15 will bE 
off after the compare operation. 

1iQ~~2. ~he contents of the field named 
GRSPAY (which must te defined as numeric) 
are decimal-aligned with the numeric 
literal 12~C.OC, and then ccmparEd 
algebraically against it. If GRSPAY 
contains a value algebraically equal to or 
larqer than 1250.0C, 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) V1i11 tE off aftEr ti'E ccmparE 
cpEraticr. 

Line 10. ThE contents of the field namEd 
NETPAY-(~}ich mu~t bE definEd a~ nu~eric) 
are decirr.al-alignEd witr. trE numeric 
li~eral ~ (for which tr.E dEcimal fcint i~ 
assumed after the 0; thu~: 0.), and theL 
comparEd alcEbraically again~t it. If 
NETPAY i~ greatEr than ZErc, indicator H1 
will be e~f after trE comparE operation. 
If NETPAY is ZEro or neoativE, indicater 81 
turn~ on; if it is not turned off ty a 
SubSEcuent calculation o~Eraticn, trE 
system will halt aftEr detail-time output. 

TESTZ ('::'E~t ZonE) 

The zene rcrticn of the tiqh-ordEr (left
most) po~itien of the alphameric field 
namEd in REsult FiEld (cel~. 43-48) is 
testEd. Any Resulting Indicator~ spEcified 
in cels. 54-59 reflEct the result of the 
test; i.E., thE tyre of ZCfE prE~Ent in the 
righ-order positicn {rE~Er also to EEcrIC 
tarlE, APPEndix r, YiqurE Dl}. ThE Result 
Field mu~t te dE~ined fir: this line cr 
ElseVirere) as alphamEric (ccl. ::2 tlank).
Factor 1, :actor 2, recirra1 Po~iticn~ (col. 
:2), and Half-Adjust (cel. :3) must l::e left 
tlan k. 

A Resulting Indicator m~st be as~igned 
to at lEast cnE of the thrEe po~~itle 
cond itior:~~-

Plus (co1s. :4-55) --EguivalEnt ef 12-
punch: S, er any of 
tre characters that 
haVE the same zene as 
the lEtter A. 

In term~ of the EECDIC 
table: code 50, or 
any cf the 16 charac
tErs in the coluon 
labElled C. 

Minus (ccl~. 5E-57)--Fguivalent cf 11-
puncr: -, er any of 
tre charactErs that 
haVE trE samE zenE as 
the lEtter J. 

~_ L ____ ~~ ~L_ ~r~~l~ 

1.11 LeLIll::' U.L Llle .r.cl..-L.LI..-

table: code EO, or 
any of the 16 charac
ters in the column 
labelled :c. 

Elank (cols. 58-59)--Other zones, or equi
valent of no zone: 
Any of the 222 EEC:CIC 
characters not consi
dered Plus or ~inus 
(see immediately 
above). 

After the TESTZ operatien, the Resulting 
Indicator (if any) a~siqned to the condi
tion fcund to exist, turns cn; any indica
tors assigned to the other two possible 
conditions tUrn off. HOViever, the same 
indicator may also te assigned to more than 
one cf the three po~sible conditions (e.q., 
Plus and Plank, or Minus and Blank, or Plus 
and Minus); it then turns on if onE of the 
conditions to which it was assiqned applies. 

Different indicators may te assicned 
to twc, or all three, of the possible con
ditiens. ThE status of the Fesultinq Irdi
cators can be used to condition tbe execu
tion ef calculation specifications (cy 
entries in cols. 7-17) and/or cutput-fermat 
specificaticns (cy Entries in cols. 23-31). 

B2i~: An indicator C1-99 assiGned to Elank 
(cols. 58-59) is on at the beqinnina of 
program eXEcution. Any indicator in Plank 
of a TESTZ ~pecification i~ also turned cn 
when the field is tran~ferred to the output 
storaqe area by an output specification, if 
Blank-A~tEr (3 in cel. 39 in the output
format specifications) is specifiEd. p.L 

several different indicators are assianed 
to Zero~or-Blank of the same field in dif
ferent srecification~ lines, the earliest
assigned is turned on by Blank-After.) 
Where Blank-After turns on the indicator 
assiqned te Zero-or-Blank, this dOES not 
turn off an indicator assiqned to Plus or 
Minus, if it was on. 

Fiaure 43 includes some Examples of spec
ifieaticn~ fer tre TESTZ operation. 
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IBM INTERNATIONAL BUSINESS MACHINES COItPORATION Form X2"-3J51-1 
Prinl .. d in U. S. A. 

REPORT PROGRAM GENERATOR CALCULATION SPECIFICATIONS 
IBM System/360 

0.. •• ___ _ 

Program ___________ _ 17 7!J 7677787980 

Programmer 
p .... rn Id:::i::~on I I I I I I I 

1;-: ** Indicators ~ 
Resulting 
Indicators o~ 

g i 

.l .l 
Zero 

l ~ :f -; Plul Minus or 

l Blank 

Line 
..!l 

Fador 1 Operation Factor 2 Result Field Fi.ld 

~ ~ Comments ~ g Leng.h' Compare 
! 

~ &i H .... Low Equal : 
~ .. .. 1 >2 1<2 1=2 

z z 
3' 5 .78 91011 12131.4 U 1617 1&1920212223242.52627 2829303132 333.435363738394041.4' 43 "4454647-4, 49 so .51 5253 5455 5657 5859 60 61 62 6364 6566 67 61697071 72 73 7. 

o 1 C ML.LZO FCTL~l RESL.~l 'I ~ l:--
o 2 C MHHZO FCTLNl RESL NL ': .1::. ~~~ I-LltVE 1 
o 3 C ML.HZO 'AHSSR' RESLNl .§S OI~ I:~"", 
o 4 C MIILZO I AHS5R' RESLt<ll --- ~'O-!!~~c6 c-tIT o 5 C 'ltL.LZO +852 .• f rtESLN3 5~ 'y ~ M ~~~~ ,[..IAJ£3 
o 6 C MLLZ06 ~ESLN6 

11-
c8"~~·il~ 8 ~ LlAlE. , 

o 7 C 1St. S6 6 ~O"'P SLS~S ~J 2.0 3~ 
o • C ' OC TO BE'I?' COMP IMONTI-I [5 ~S 
o 9 C jGRSPAY COMP 1.25f).¢¢ r/JII ~s ~i' 
1 0 C ~ETPAY COMP r6 ~1 111 
11 C !rESTZ OMEGA 1. 12 113 111-
1 2 C ~ESTZ IPsI 25 IL~ H2o 16 
1 3 C rE.STZ CIII 8 i" 
1 4 C IsETON 8lf rtR 
1 5 cLI S£TOF 1H1 2P L9 

~ 

*NOTE 1: Field Length and Decimal Positions, if applicable, need be defined here only if 
not defined elsewhere. Factors are assumed to be defined elsewhere. 

**NOTE 2: Conditioning Indicators {cols. 7-1n may be used with all of these operations. 

Fi<;ru re 43. Specificaticns fer ~eve-icr.E, Cem~are, Test-Zene, and SETC~/SETOF Cferations 

SE'IOF (Set Off) 

Tn€'~-- -'fwc~-h-or--tnrEe-Tj'l-aTcafcr~~ --!§ Fecl flEcJ·-ni- -n--TFiE'-lndlc-i~Cfc-r-~ -a§'sTgri-Ec--:6-Y---E-riTi-Y-li~'---ccIs'-:--
cels. 54-59, can be Either set cn (SETCN) 54-5:, 56-57, and 58-59 arE turned off. 
or SEt off (SE'IOF) by a single calculatien 
specification, without ceneurrEnt perfer
mance of any other calculatien c~eratien. 
An indicater must bE specified in at least 
cne of the Resulting Indicatcrs fields 
(cels. 5~-:5, :6-57, 58-59). 'Ihe celumn 
}eadings ever cels. 54-59 (Plus/RigJ-., 
Minus/Lo~, Zero-or-Elank/Equal) are irrele
vant to these operations. 

Factor 1, Factor 2, REsult Field, Deci
mal Positiens, and Half-Adj~st must tE left 
tlan k. 

Execution of these oFeratiens may bE 
ccnditicned by the status ef indicaters 
designatEd in Centrel level (cels. 7-8) and 
in Indicators (cels. 9-17). 

EffEcts ef Each Operation Code 

SETON (SEt On) 

The indicators assigned 1:y entry in ccls. 
54-:5, 56-57, and 58-59 are turned CD. 

Peints to Note: 

1. Any indicator may te SE'ICN or SE'IOf. 

2. If the IF indicator is SETON durina 
tetal-time calculaticr.s, Frccessina is 
terminated after total-time output. If 
it is SETON during detail-timE calcula
tions, it is turned off again by tre 
~rogram after detail-time output for 
that card. 

3. If the MP indicator is SETON or S~TOF, 
it assumes--before the next detail
calculation time--the status it WOuld 
have ~itheut the Frier SE'ICN er SE'IOF 
instruction. 

4. If the CF or OV indicator is SETCN or 
SETOF, it assumEs--aftEr ccm~letien ef 
the nearest follewing detail-timE or 
total-time output--the status it would 
have ~ithout thF prier SFTCN or SFTOF 
instruction. 
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5. If indicator LO is SErI'OF, it is turned 
cn again by the progra~ after the next 
detail-time output. 

E. If indicator H1 or P.2 is SETCN, and has 
nct tEen turned cff by a sFecification 
before the next detail-time output, the 
system halts after detail-time clitFut. 
If the system is restarted (ry pressing 
the CPU START key twice), the prcgram 
sets H1 and H2 off at that point. 

7. SETON or SETOF of any I-indicator (LR, 
I9-I1~ LO) does not autcmatically set 
any ether L-indieator cn or cff. 

8. Indicators 1P and 11-19 are always set 
cff ty the program after detail-time 
cutput. 

9. The status cf any indicator assigned as 
card-type Resulting Indicatcr (cels. 
19-20 in the input specifications) is 
revised--rased on card type read--after 
detail-time cutput, 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--tased 
on the contents of the input field-
tefore detail-time calculaticns, regard
less of any prior SETCN or SETOi 
instruction. 

11. An indicator assigned tc Zero-or-Blank 
in Field Indicators (inFut specifica
tions), or in Resulting Indicators 
(calculation specifications) of an 
arithmetic or TESTZ operation, turns on 
upon execution of a Blank-After 
instruction (output-fermat EFEcifica
tions), regardless of any prior SETOF 
operation. 

All of these points were fully discussed 
earlier under Prggram_Logi£_I1ow, Jngica= 
tors, and Indif~1gLBierE±f.!u. 

Figure 43 includes SETON and SETOF spec
ificaticns. SETON is also illustrated in 
Figures 5t and 33. 

Within the grouping of detail time and 
total ti~e, the RPG program normally 
executes specifications in the order in 
which they appear. Branching implies 
deviation from this natural seguence. 

Two types cf branching are pcssitle with 
this RPG: 

1. Branching within RPG: Skipping tc an 
RPG calculaticn specification ethEr 
than the next one in the normal 
seguence. 

This involves the EPG operation code 
GOTO for the point of origin of a 
branching operation, and the pseudo
operation code TAG for the point of 
destination of a branchinq operation. 

Branching within BFG 3 by a GOTe 
instruction, can be useful in several 
situations. For instance: 

To bypass an entire calculation 
section that is inapplicable when 
certain conditions apply (see 
Figure 44). 

To call in a ccmplete FPG routine 
that applies only under certain 
circumstances ~.g., square root). 

To call in an FPG routine that ap
plies to several, tut not all, card 
types. This method may consume 
less core storage space than 
repeating the specificatiop.~ in 
several places. 

To bypass detail or total cutput 
under particular conditions (~ee 
Figure 44). 

To iterate a sequence of spEcifica
tions; i.e., to create a proqram 
loop (SEe Fiqure 44A, lines 05-13) • 

To repeat the same output several 
times, based on a control number 
which may vary for different input 
cards (see g£gg£am~inq_liP§, Appen
dix E) • 

2. Branching 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 IBM. 

The routine must be in relocatable 
form, and must include the various con
trol cards (such as ESt and RLD) norm
ally created when a program is written 
in Basic Assembler Language and then 
converted to machine language with the 
Basic Assembler program. The end of 
the routine must contain instructions 
to return contrel to the RPG program. 
A thorough understanding of the SRI 
publications IB~~~~te~L1£O Model 20 

I ~~~~f~~~~;~b~~~=~:~u:~ i~:r~y:~~m/360 
Model 20 Functional Characteristics, 
Form A26-5847 is a prerequisite. 

This kind of branching involves the 
operation code EXIT for the point of 
origin of a branch, and the pseudo
operation code RLABL. The latter iden
tifies specification lines which define 
fields that are used both in an exter-
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nal rcutine and in tpe FFG prcqram, and 
indicatcrs tbat arE rEfErenCEd in an 
external subroutine. 

Branchina tc an extErnal rc~tir.e may 
enable the user to inccrporate, in a 
program principally written for FPG, 
operations not easily accomplished with 
IiPG itself (E. a., selecticn cf the last 
card of each ccntrol group--see ~~2= 
gI~~~in~li~§, Appendix E) • 

Ary number of exterral sutreutines 
may tE used with an RPG prcqram, within 
the limits of core storaqe positions 
availatlE. 

30th the GOTO and tpe EXIT cpEraticns 
may te ccnditicned by the stat~s of indica
tors dEsignatEd in Contrcl LEVEl (cols. 
7-8) and Indicators (ccls. S-17). 

Eranchinc Within RPG 

GO'IO (Branch To) 

'Ihis operaticn ccde definES thE Fcint cf 
origin fcr a skip (branch) to an IiPG calcu
lation spEcification linE ether than thE 
next in sEguencE. No cther operaticn-
besides initiatina a branct--is perfor~Ed 
by thE SFEcifieatiens in this line. 
Branching can be tc an earlier or subse
gUEnt calculation specification line. For 
tranchino frem detail-tinE calculaticns to 
total-time calculaticns, cr ViCE versa, see 
sursEctien tElew. 

Factor 2 must centain the namE (tte 
address) of the Fcint of destination ef 
this tranch instructicn. 'IrE rules fcr 
fgJ;ID .i.nJJ. tl'~ll.na.m£.D.LE .. _iCLe.n.tica~--.-loI.i..th-t.hoS€.
for field namES (i.e., one tc six charac
ters in ccnsEcutivE columns, ttE first cf 
which must bE in ccl. 33 and m~st be alpha
tetic, t~e rEmaindEr bEing alphabetic cr 
numEric). 'Ihe same Foint-cf-destinaticn 
name may te used with any numbEr of GC'IO 
points ef criqin; i.e., several Fcints of 
crigin way all branch to the same BPG rou
tine. But, of courSE, any ene pcint-ef
destinaticn ~ame can erly te asseciatEd 
wit has in q 1 E des tin a tic r Fe i n t ( se eTA G , 
below). 'Ihe pcint-of-destinaticn raIIIE must 
not bE USEe for any ethEr furfcsE; i.E., it 
must not also be a field namE in input spec
ificaticns or in otber calculation 
opEraticu:. 

Factor 1, PEsult Field (and the assc
ciated fiElds fcr Field LErgth, tEcirral 
Positiens and Half-Adjust), and Resultinq 
Indicators--i.e., ccls. 18-27 and 43-5S-
must all tE left blank. 

The GCTO eperation can tE an unccndi
tional rrancr.--ccls. 7-17 are then blank-
or it car tE a cenditioral tranch--i.E., 

therE arE Entries ir Ccntrol Lev~l and/or 
Indicators, cols. 7-17. 

If Ccntrcl tevel (cels. 7-8) cor.tains 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 ef indicators that may bE desianated 
in Indicators (cels. 9-17). If Control 
level (cels. 7-8) is blank, the eranch is 
executed at dEtail time--~ubject te the 
status of indicators that may tE desionated 
in Indicaters (cels. 9-17). 

TAG (Destination of a Eranch operation) 

This pseudo-operaticn COGE merely desia
nates thE specification line as a destina
tion Feint to which a GOTO operation may 
branch. Factor 1 contains the point-of
destination name (lEft-alianed, startinq in 
col. 18) that was assiqned in Facter 2 of 
the related GOTO specification line(s}. 

A Foint-of-destination name cannot te 
associatEG with more tran ene TAG specifi
cation line--othErwise the proaram coqld 
not know to which of several destination 
points it should branch--nor can it SErve 
as a field name anywhEre else except as a 
destinatien name in G010 specification 
lines. 

Factor 2, Result FiEld (and its asso
ciated fiElds), and Resulting Indicaters-
i.e., cols. 33-5S--must be left blank. The 
Indicaters fields (eels. 9-17) must also 1:E 
lEft tlank. 

If thE TAG line is prECEGed ty total
time specification lines (i.e., linES with 
t".. i-R4·30€.aio-e-r:·· €-fi ·tf-ie-s i-fi-€-eftt-rcl··t;-e-v-ti,·-·-co-:is. 
7-8), thE 'lAG specificatier: line must also 
haVE an L-ir.dicator (10, 11-I9, or IR) in 
Control LEVEl (cols. 7-8). If the TAG line 
is fcllowEd ty dEtail-time specification 
lines (i.e., lines 'iiithout entries in Con
trol LeVEl, ccls. 7-8), tre 'IAG line must 
also be blank in Control LeVEl (cols. 7-8). 

The preSEnce or atsEncE of an (
indicator ir. Centrcl Level (cols. 7-8)--as 
stipulatEG in the prEceding paragraph-
serves twc [urFoses at oejEct-Froaram 
qeneraticn time: 

1. ThE prcoram checks that all sFecifica
tiens fcr detail time [recede all spec
ifications for total time. The TAG 
line must satisfy this check. 

2. A1:sence of an I-indicator in Control 
Level (cols. 7-8) of the TAG line siq
nifies that thE destination of the 
branch operation lies within detail
time calculations; presencE of an 1-
indicatcr in Centrcl tevel of the TAG 
linE si~r:i~~Es t~at ~~e cestination 0: 
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~ne tranch operation lies within tctal
time calculaticns. The significance of 
this distincticn bEccmEs apparEnt ~hen 
branching between detail-time ana 
total-time calculaticns is ccnsiderea 
(belcw) • 

]~!~: It is the presence or absEnce of 
an (any) L-inaicator (in Control LEvel 
of the TAG line) at generaticn timE 
that determines whetrer the brancb 
destination lies within detail or total 
time. At object-program eXEcution 
time, it is immaterial whether that 
L-indicatcr is cn cr off: the TAG line 
will still serve to identify the branch 
dest ination. 

When Ferforming a GOTO cpEraticn, tre 
program skips to the operation that follows 
the TAG line which contains (in Factcr 1) 
the same name that the particular GCTO line 
contains (in Factor 2). 'Irat next oFera
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 fellowing TAG are 
both blank in control Level (ccls. 7-8), or 
both contain L-indicators in Ccntrcl 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 sFecificaticn linE in a CYClE time
segment (dEtail time or total time), the 
pertinent output operations follow (detail
time or tctal-time output), and the prcgram 
continues in its standard seguEnce as shcwn 
in FigurE 6, ]R~_R!.2g~am_Lcgic. (If the 
GOTO and TAG specifications are not in the 
same CYClE time-segment, see immediately 
below. ) 

Eranching EetweEn Detail-Time ard Tctal
Time Calculations within BPG 

a. Eranching frcm tctal-timE calculaticns 
to detail-time calculaticns. 

If the GOTO line ccntains an L
Indicator in Ccntrcl Level (cols. 7-8) 
but the associated TAG line dOES nct, 
the program skips frcm the peint of the 
GOTO line in total-time calculations to 
the Fcint follcwinq thE TAG line in the 
detail-time calculations. 

Total-time and overflcw-time cutputs 
are bypassed. The status of all indi
cators remains unchangEd--including 
t-indicators (LO-L9, LP), cverflc\i 
indicators (OF, OV), ~B indicator, and 
Field Indicators. Figure 6, BPG_Rro
g±~~_12gi~, shows what ncrmal FIcgIam 
actions are bypassed cn a skip frcm 
total-time to detail-time calculaticns. 

The data from the prEvious card 
remains available. If the program then 
ccntinues in the normal se~uence, the 
data from the next card to be processEd 
never bEccmes available. 

If the LR (Last Record) indicator is 
on before the branch operation, it 
remains en until completion of detail
time output, at which time it is turned 
off by the program. Normal end-of-job 
routines arE bypassed; tre exact conse
quences, if an end-of-job situation 
exists, are difficult to predict in 
generaliZEd terms, bEcause they depend 
on a combination of conditions. 

b. Eranchinq from detail-timE calculations 
tc total-time calculaticns. 

If the GOTO line is blank in control 
Level (cols. 7-8) but the associatEd 
TAG line contains an L-indicatcr in 
Ccntrol tevel, the prcqram skips from 
the Foint of the GCTC 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 beinq processed 
remains available. ('Ihe same input 
data is repeatEdly transferred to the 
process area each timE the prcqram 
advanCES to detail-calculation timE.) 

Total-time calculations from the 
point of the TAG line are executEd 
(again) seguentially--subject to tre 
status of conditioninq indicators in 
cols. 7-17, as is normal. Tr.is is fol
lOWE d {unless by rasse d ty a.n ot he r Gorro 
instruction} aqain ty tctal-time output 
and, if OF or CV is on, by overflow
time output--after which dEtail-time 
calculaticns recur. FiqurE 6, EE~_E£Q= 
g±~ill-12gi~, should be consultEd for the 
imFlicaticns. 

!2!g: 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 T21~1=1!m§~12~§§~iQg_QQ 
~]~Q_1B~, under lI2g~~~_lQgif_llo~). 
However, total time is still bypassed 
on subsequent cards--if it would norm
ally be bypassed--unless tctal timE is 
reached by a GC~C instruction. 

If I-indicators or card-type Result
ing Indicators WErE turned en or off 
(by SETON or SE'ICF, or as REsult ina 
Indicators) durinq detail-time calcula
tions Frecedinq thE GCTC operation, 
thEY retain that status. If indicators 
assigned as Field Indicators, or the MR 
indicator, were turned cn or off durina 

Calculation Specifications (CFtional) 143 



detail-time calculaticns preceding the 
GCTO oFeration, they revert--after each 
repeatEd tctal-time cutfut--to the set
ting they had immediately Freceding the 
oriqinal detail-time calculaticns for 
the card beinq processed. 

If an overflow-indicator (OF and/or 
CV) y;as turned on or off d urin·g detail
time calculations preceding the GCTO 
operation, it reverts--cefcrE cVErflcw
time cutFut--tc its status at t}e End 
of the preceding total-time output. 
However, if OF (or OV) was off at the 
conclusicn cf the prEceding total-time 
output, and a carriage-tape channel-12 
Funch is encountered during cne of the 
repe ate d tot aI-time cu t F ut s, OF (or OV) 
turns cn. Once turnEd cn ty channel 
12, it will always be cn at cverflcw
cutput time, until tbe nExt detail-time 
output has been completed. 

Ncrmally, branching from detail time 
to tctal time is employed to repeat 
Frinted output on FaFer forms. Hcw
ever, if punching cr Frinting intc 
combined-file cards is Ferformed during 

repeated total-time output, it takes 
Flace in successive cards of the file 
and these additicnal cards are not 
rEad. (See !J.!!l.tl.El.§=ll.!!!§_.Q.!!!.12.!!.1_!.2 
~~IQ§_Q~IiQg_Qn§-RI2g~~.!!!~~~1~, under 
RIQg~~.!!!_!2gi~_Elow.) 

NO!~: When the calculation specifications 
call for cranching (GOTO and TAG) bet ween 
detail time and total time, a warning mes
sage is printed during qeneration cf the 
object proqram: "GOTO AND TAG ARE NOT IN 
T'HE SAME CAICUIATICN 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.) 

ExplanaL.on of Entries in Figure 44A 

If the result of the subtraction in line 01 
was negative, control is transferred--ty 
the sFecificaticns in line 02--to RTN1 
(say, Routine 1) in line C9--both points 
wholly within detail time. OtherwiSE, the 
multiFlicaticn in line 03 is first 
executed, and then control is transferred 
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to linE (S~ ~his illustrates a conditional 
tr an c h (I n d i cat 0 r 10 in 1 i n e 0 2.) and an 
unconditienal tranch (ne Indicatcr in line 
04); it also exemplifies forward brancring 
from sevEral rcint~ cf origin (lines 02 and 
04) to thE samE reint ef destinaticn (line 
C9) • 

If thE last eferaticn in Routine 1 dees 
not turn en indicator 15, the ~rcqram 
branches at that pcint to RTN2 (say, Pou
tine 2)--both the foint cf origin and the 
point o£ destinaticn lying ~ithin detail 
time. Routine 2 fclloWEd ty Rcutine 1 are 
then exeouted repetitively until indicator 
15 turns en, whereafter tte next seguential 
specificatien after Routine 1 is executed. 
~his grouf ef entries illustrates USE cf a 
program leep (line 13 to 1 inEs 05- '12), and 
branching tack te an earlier specification 
line within the same cycle time-segment. 

After indicator 15 has turnEd on, tre 
next sequential opEration (line 14) is car
ried out. If thE zore in the high-erder 
positicn of ZETA is the equivalent ef minus 
(i.e., indicator 20 is not on), the pre gram 
continues sequentially; but, if indicator 
20 is on, detail-time calculations arE ter
minated. Detail-time outrut is then the 
next operation. Trese entries shew how to 
typass rEmaining detail-time calculaticns: 

the GCTO branch is to a TAG line that is 
tre last detail-time srecification--the 
ENDD~I TAG-line is tlank in Control level 
(cols. 7-8), which defines it as a detail-
time specification; the next specification 
line has an L-indicator in Control Level 
(cols. 7-8), which dEfines it as a total
time specification. Therefcre, the ENDDTI 
TAG-line is the last detail-time calcula
tion specification. 

If, instEad of tlanks, an I-indicator 
were enterEd in Centrol Level (cols. 7-8) 
of the ENDDTI TAG-line, the effect would 
be--

If indicator 2C is nct en: no 
differencee 

If indicator 20 is on: the specifica
tions ir. line 14 would be the last 
detail-time operations performed. The 
next operaticn would be at total time-
line 19, or a sutseguent line, depend
ing on the status of conditioninq indi
cators desianated in eels. 7-17. No 
detail-time output weuld 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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Exrlanation of EntriES in Figure 44E 

The specificaticns in line~ 02 tc 04 are 
always e,ecuted at detail time. If the MR 
(Matchinq Record) indicatcr is on, dEtcil~ 

time out rut follcws, sub~e<;uentl:y fellcwed 
by tetal-time calculations in the normal 
manner. If the MR indicatcr is eff, 
detail-time output is byra~sed, and the 
proqram executes tetal-time specifications, 
beginning with line 10--or a sub~e~uent 
line, derEnding en the status of the L
indicators in Control Level (cels. 7-8); 
if L1 and 12 are both off, total-timE out
put is the next operation after detail-time 
calculations. This illustrates not cnly 
bypassinq of detail-time output, but also 
the facility of enterinq into any roint of 
t"he total-time calculaticns. It also 
roints oct that, if the status of all con
ditionina indicators happens te rrevent 
executien of any calculaticn specification 
in a cycle timE-segment, tctal eutrut for a 
time segment can occur without any rreced
ing calculaticn operations. 

If indicators L2 and 12 (line 13) or 11 
an d 99 ( lin e 1 5) are 0 n , tot a 1 - tim e an 0 
overflow-time outputs are bypassed, and 
spEcificaticn line 02 of detail-time calcu
laticns is executed next. In thE former 
ca s e ( In d i cat 0 r s L 2 and 1 2 c n), the I a s t 
total-timE calculaticn srEcification is 
also bypassEd. If nEither tre indicatcr 
pairs 12 and 12 , nor 11 and 9S are on, 
total-tiffe calculaticns arE completed in 
the normal manner, folloWEd by tctal-time 
output. ~hese specifications illustrate 
thE following: branching from cne of two 
roints of origin to one rcint of destina
tion; bYrassing of tetal-time output, and 
opti-eir-al ecn-curc€-nt· t-Y-fassing cf-scnre
total-tiffE calculatien specificaticns (line 
14) • 

No!~: ThE TAG lines dEfinEd as total-time 
lines (SEE, for Examrle, line (9 in Fioure 
44E) by Entry of an I-indicator in Centrol 
lEvel (cels. 7-8) will rerform their func
tion regardless of whether the rarticular 
inoicator is on. 

Branching to an External Reutine 

EXIT (Branch 'Io) 

This operatien COdE defines a Foint in the 
RPG calculaticn srecificaticns at which 
control cf the rrogram is transferred te a 
designatEd external subroutine previously 
prepared in System/3EO ModEl 2G machinE 
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 STAR'I in the sutroutine.) 'The 
name may tE ene to four Fositicns lcng. 

~he first character must te alphatEtic and 
must tE in col. 33; the q:tional (cne, two, 
or three) additional characters may be 
alphatetic or numeric (spEcial characters 
0no ~wtEaded tlanks ar~ r.ct permittee). 
The name must be unigue: it must not also 
be a field cr TAG name within RPG. 

Factor 1, Resul t Field (and thE asso
ciated fields for FiEld Length, Decimal 
positions, and Half-Adjust), and Resulting 
Indicators--i.e., cels. 18-27 ana 43-:S-
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 entries in Control level 
and/or in ~ndicators, cols. 7-17. 

If Control level (cols. 7-8) contains 
an entry (10-19, or IR), the brancp is 
executed at total time, provided the parti
cular I-indicator is on--and subject to the 
status of indicators that may be desionated 
in Indicators (cols. 9-17). If cont rol 
LeVEl (cols. 7-8) is blank, the branch is 
executeo at oetail time--subject to the 
status of indicators that may be designated 
in Indicators ~ols. 9-17). 

R2§i1i~n_~f_]J1T_~f~~ili~~tion~. The EXIT 
operaticn may be used anywhere in the RPG 
program. However, the user should be aware 
of the follcwing considerations regarding 
four specific rositicns of the EXIT orera
tioD code in the proqram: 

1. If the EXIT eperatien is the first 
detail-time calculation specification 
of the rrogram, control will be trans
ferred -n) the·stit-totitineupon com-t:le~

ticn ef the input routine; i.e., as 
seon as the pertinEnt input data has 
beEn placed in core storage, ready for 
precEssinq by detail-timE calculation 
specifications. 

2. If the EXIT operation is the last 
detail-time calculation specification 
of thE program, contrel will tE trans
ferrEd to the de~ionatEd subroutine 
immediately before detail-time output. 
Upon return from the subroutine, the 
RPG cutput routine is entered. 

3. If the EXIT operation is tpe first 
total-time calculation specification of 
the program, the exit to the subroutine 
takES rlace 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 calculaticn specification, 
centrol will be transferred immediately 
before total-time output. Upon return 
frem the subroutine, th0 RPG output 
routine is entEred. 
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Reg~i~em~n!§_£nQ_~~§1~i£~i~n§ relatEo ~o 
use of external subroutines ~ith Model 20 
card RPG: 

1. All sutroutines to be incoq.:crateo in 
this EPG program must have been COdEd 
in Mcdel 20 Easic AsseITbler Iangua~e 
(usinq the IEM system/3EO Easic 
Assembler Short Coding Fcrm, X28-E~06), 
ano ccnvErted separately (frem the RPG 
proaram) to machine language with the 
Basic Assembler program. The resulting 
objEet-pro~ram deck is lcaded at REG 
program-generation time. If the cbject 
program is punched out, the subroutine 
becomes an inteqral part of the purched 
object deck in TXT-card format, so that 
it is relcaded with the cbject deck 
each tirre it is loadEd to perfcrrr the 
particular job. 

2. 

Since the subroBtin€s and tte REG 
prcgram are to be li:rked, the subrcu
tines must be reloeatable and all Easic 
Asserrbler lirking ccnventiens must be 
observed. 

a. Fields used in bctr the RPG prcgram 
ar.d subrcutines rrust be defined and 
identified in the FEG prcgram--see 
FT_AEI, below. 

]~te: A field cannot be definEd in 
the subreutine fer Dse in BPG; 
i.e., the UIABI statement is net 
available. 

t. Indicators used in a subroutine 
must be identified in the BPG 
program--see RIAEI, below. 

3. A subroutine can have cIly CEe entry 
peint, and this must bE its first 
instruction. 

4. The subroutines must net ccnsist of 
mcre than a single seqrrent each, ner 
can control be transferred from ene 
subrcutine tc anotrer. 

5. 

6. 

7. 

~ields defined in cne subrcutine cannot 
be used in another subroutine. 

rata in fields definEd as LUITeric ir 
the FPG program is transferred te a 
subroutine in packed fermat. rata in a 
fielc definEd as numeric that is trans
ferrEd from a subroutine to the RPG 
object program must be in packed 
format. 

The facility for branchinq te external 
subroutines (i.e., oreratien code EXIT) 
is net intendeo for the perfcrmance of 
input er output eperations. 

Input or eutput operations via 
instructions in subrcutines shculd not 

bE dLLEWftEd withouL a comFrehensive 
grasp of device instructions, device 
and program time rElaticnships, and the 
internal logic of the RPG object pro
qram. 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. 

Q§§_2t_R§gi~!~~§_in_~~!§~]~1_~~~~g~!ines 
calls for observance of the followina rules 

1. Register 15 must be the base register 
fer all subroutines. (The first 
instruction must be BASR 15,0 if 
instructions in the subroutine 
reference ether points within the 
subroutine. ) 

2. FEG automatically stores the return 
address in register 14. The return 
address is the address of the BPG 
calculatic~-specification statement or 
ether operation to which centrol is to 
be returned upon completion of the sub
routine; i.e., the address of the sta
tEment cr operation followinq the EXIT 
operation. 

3. The centents of any other registers 
used within the subroutine must be pre
served before the subroutine is 
executed. 

Such registers must bE restored to 
their oriainal centents before centrol 
is returned to the main (RPG) proqram. 

4. Beqisters 12 and 13 should not be USEd 
if the proqram is ever to be run on a 
Systemj360 model higher than codel 20. 

Us~_~i_l]Qica!orE_i~~~R~~~!in~E reauires 
RtAEL statements in RPG (see below), and 
the follewinc information: 

1. a. ThE hexadecimal representation for 
the indicator-eN ccndition is FO. 

b. The hexadecimal representation for 
the indicatcr-OFF cenditior. is OC. 

2. To turn an indicator ON or OFF, set the 
aata located at INxx (see RIAEr, bElow) 
te Fa er 00, reEFectively. 

3. To test the status of an indicator, 
examine the data located at INxx (SE~ 
RIABL, bElew) for hexaoecimal Fe' (=ON) 
or hexadecimal CC (=OFF). 

RLABI (Reference. LatEl) 

All fields that are useo both in thF FPG 
program and in an external subroutinE ~ust 
be defined in the RPG proqram. In addl
tion, each field USEd in both the FPG Fro-
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qram and an external subroutine, and each 
indicator referencEd in a sutreutinE, rrust 
te especially identified ir the EPG 
program. 

ThE pSEude-cperatien cede RIAEI desiq
nates a s~Ecificaticn line that identifies 
either a field used cotr in the BPG prcgram 
and an external sutroutinE, er the ccde of 
an indicator utilized in a s~brcutine. Por 
each suet field cr indieatcr, RIABI is 
recorded in cols. 28-32 (C~eration) of a 
calculation specification line, and the 
name of tre fiEld or indicatcr in tre first 
four columns (cels. 43-46) of Result Field; 
Field Lengtn and Decimal pcsiticns arE 
designatEd if the field is nct definEd 
elsewherE. All other fields in tne speci
fication linE must ce left clark. 

RIABL lines may appear in any ~osition 
among the calculatien spEcificatiens; tut 
core space during object-rrogram generation 
is censerved by qrouring all of them as the 
last calculatien specificaticns. 

A maximum tctal of 14 indicatcrs and/or 
RPG fiEld names--i.e., Ut tc 14 field names 
and indicators identifiEd in PIAEI lines-
can ce u~Ed in cne external sucrcutinE; but 
any field name or indicator identifiEd in 
an RIABL statement may be used in any num
rer of sutreutines. (By mean~ ef a srEcial 
sutreutine that simulates indexinq, it 
would be ~ossitle to exceed this limit of 
14. ) 

ln~_IielQ_~~~£ in an RIAEI line may te frem 
one to feur characters long, bEginning ~n 
col. 43. ~he first charactEr mu~t bE 
alrha1:etic; the crticnal (ene, two, or 
tllI'ee) aedi tionalcharactetsma.Ybe alrha-

betic or numeric (sFecial ct-aracters ar.d 
embedded blanks are r.ot permitted). !.f trE 
field name is not cEfinf'G in the input spec
ifications, or ElsewhErE in tre calcula
tion ~fEcificatiens, it IT.ust tE dE~inEd 
here: field lEnoth rrust trEn 1:e entered in 
cols. 49- 51 and, if the field is to be 
definEd as numeric, al entry (C-9) is madE 
in Decimal positions (col. 52) --see sec
tiens on E§~~l~_IielQ, El£lQ_1£ng1~, and 
Q~fl~~1_f2§i!i2n§, above. 

Field names must not bE ide~tical with a 
GOTO destination address (i. e., must not 
duplicate the full fiEld name identified in 
a '!'AG line); nor may they beoin with IN i:1 
an RIABI line, tecause INxx is reserved for 
indicators. A tablE name ('IABx) may bE 
enterEd as a field name in Result FiEld of 
an RLABL line; but the name of such table 
must net consist of more than four charac
ters (including TAB) --thE data selEcted 
from that table in the last LOVUP operation 
is thus available to external subroutines. 

An Indicater that is used ir a ~ubroutine 
Is-laEntifiEd in thE l=Iesult Field of an 
RLABI line by the l~tters IN in cols. 43-
44, followed ty thE letters or numtErs of 
the relevant indicator. In the subroutine, 
that indicator can then be referred to as 
the data lecated at INxx. For examplE, if 
the MR (~atchina Rf'cerds) indicater is 
tested or set in an external subroutine, an 
RrABI line with the characters INMF in 
cols. 43-46 is reguirEd; ir the ~utreutine, 
that indicator can then tE rEferrEd to as 
the data lecated at INMR. 

Fiqure 45 illustrates toth SPS a~a Easic 
Assembler Lariquaoe ccdino skeletons ~or an 
external subrciitIr.e 6pErat2-or.. 
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Figure 45. Coding Skelete~E fer SamFlE External Subreutine Application, 

General Introduction 

Model 20 RPG provides the ability te sEarch 
through a core-stored table--known aE an 
argument tatle--ror table data--knc~n a~ 
the table arqument--that bears a predeter
mined relatienship (high, low, or equal) to 
ether de~ignatEd RPG data (a literal, er 
tbe ccntentE of a field)--knewn as the 
search argument. Executio~ cf this leck-up 
operation may be conditicnEd by indicaters 
assigned tc Centrcl level (ccl~. 7-8) and/ 
or Indicators (cels. 9-17). The statu~ of 
cne or twe Resulting Indicatcr~ reflects 
the type cf match attainEd (bigh, lew, 
equal, or nene). These Resulting Indica
tors may be assigned te ccndition the 
execution of calculation and/or cutput 
spec if ic at ie ns. 

If deEired, subsequent calculatien and/ 
er ovtFut ~pecifications can call fort} the 
argument-table data that Eatisfied the 
designated relaticnshiF, and/or an asse
ciatEd data entry frem anether table-
termEd a fUnction table. ~he table argu
ment and functicn data Each rerrain avail
able until the same tables are again u~ed 
in a leok-up operation, and an appropriate 
argument match is attainEd; if tbe FrEde
termined Eearch relaticnshiF iE not ~atis-

fied, t~e fermer data still remains avail
able to the program, unlESS an external 
subroutine instruction has placed other 
data into the same lccation. 

Tables can be in ascending, descending, 
or randcm sequence; tut unseguenced tables 
can only be scanned for an "equal" match. 
Any number cf tables may be used in one 
Froqram, within the limits of available 
core storage space. Arqument and function 
tables need not be in the same sequence, 
nor nEed they have the same data format 
(alphameric or numeric). Any table in core 
storage can be employed as an argument 
table or aE a function table, and this 
assignment need not be uniferm for dif
ferent look-uF instructions in the program. 

The table name, sequence (ascending, 
descending, or rand em) , tarle-inFut arrange
ment (argument and functien alternating 
or seFarate), and number of entries in a 
table, as well as the format of the entries 
themselves (alphameric or numeric, location 
of decimal Foint, size of field), are 
definEd in the File Extensicn 
Specifications--described in the next 
chapter. 

TatlEs in core sterage cannOT re uFcated 
or changed in any way by the ~odEl 20 card 
RPG program. 
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B2i~: It is po~siblE, by HEans ef an 
ExtErnal sutroutinE (SEE EXIT, ateVE), to 
update tatlEs durinq eXEcution ef an EFG 
pregram ana, optionally, te punch them out 
in cenvE~iEnt format at cbjEct-prograrr 
eXEcutier time. 

HoweVEr, a tarlE cannet bE Expanded by 
additienal entries at objEct-program execu
tion timE--unless its size specificaticn 
was deliterately inflated and the tablE
input deck was paddFd with rlank cards (see 
Nu l!!.Q'§!:--21 __ rL~.tl.§_1.!!":t~i.§ s .E'§.I_I~.tl.§, in El,l.§ 
K~!.§~§ifn_~E.§~ifi~~!i~nsl· 

Tatles are loaded with the EPG source 
program at program-generaticn ti~e, and are 
printEd cut at qeneratien time exactly as 
EnterEd. If the CbjEct prcgram is punched 
out, the tatles form an integral part ef 
the punched object deck, in ~X~-card fer
mat, so ttat they arE releaded with thE 
ebjEct deck each time it is loadEd tc per
ferm the particular job. 

IOKUP ('Tarle leek-Up) 

~his operatien code, entered in cols. 28-
32, causes a tatlE search te te perferned. 
It is used in cenjunctien with Resulting 
Indieator~ assigned in cels. 54-59 and with 
desiqnaticn ef a search facter (:::earcr 
argument), the name ef a table te te 
scanned (argument tatle) and, optienally, 
the name cf a tarlE (called a functien 
tatlE) trat is tc previdE a functicn asso
ciated with thE argument. 

ThE pertinEnt as:::ociat~d~En~ri~:::, in the 
sa mEcaTeuIatrcn~ s-Feci f lca"tien ili1"e ~ are: 

1. Contrel Level (ccl:::. 7-8)--eptienal. 

2. 

3. 

a. If tlank, the leek-up is performed 
at detail tine, :::UtjEct to Indica
tors (cols. 9- 17) • 

t. If I-indicater (IO, l1-I9, IR) is 
entErEd, the leok-up i::: perfcrmed 
at total time, previded the parti
cular I-indicator is then cn, and 
sutject to Indicaters (cel:::. 9-17). 

Indi ca tors (cols. 9-17) --optional. 

Cn or off status of indicaters may be 
desiqnated to conditien Executicn cf 
the lcck-up operation. 

Facter 1 (cels. 18-27) 
arquITent--reguired. 

SEarch 

EntEr the sEarcr. argument, lEft-alignEo 
(i.e., begirnina in cel. 18). 

rhis ITay bE eithEr: 

4. 

5. 

a. An alphameric er 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. 

Factor 2 (cols. 33-38) 
table--reguired. 

argumEnt 

Enter (left-alianed) the name of the 
tarle to be searched fer data that 
bears a predetermined rElationship (see 
Resulting Indicators, item 8, below) to 
the search argument. 

All tatle namES begin with the let
ters TAB, followed by one, two, or 
three alphabetic and/or numeric 
characters--see File Extension spEcifi
catien:::, telow. 

]2!.§: Data in the arqument table must 
have the same total field length and 
format (alphameric or numeric) as the 
search argument; but the decimal-point 
lecation (for numeric fields) need not 
be identical. No decimal alignment is 
performed by thE progra~ in a ICfUP 
eperation. 

Result Field (cols. 43-48) 
tatle--eptional 

function 

Enter (left-aligned) the name of the 
tatle from which an asseciated function 
is to te retrieved (after an appropri
ate tatle araument--Factor 2--has been 
lecated to satisfy the search argument 
--Facter 1). 

B2te: The manner in which the program 
determines the function-table entry 
that corresponos to an argument-table 
entry is descritEd below (Ferformanc.§ 
~'!!Q_B~'§.!!!!~2f_E_1E.Q!~_122~=!!E_Opera= 
!:!:21!, part 2). 

The Result Field i::: left blank if a 
corresponding function from another 
table is not needed. It may enly be 
desired to ascertain whether a table 
arqument of the apprerriate relation
ship to the search arqument is present 
--as indicated ty the status of one or 
two Resultinq Indicators (see item 8, 
below); or, it may ce oesired to Use 
only the tatle argument that satiSfied 
a criterion of Riah er low, and there
fore is net identical to the search 
argument. 
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6. Fi~la length (cols. 49-51) and Decimal 
Fositions (cel. 52)--eFticral; may 
always bE left blank. ThesE fiElds 
must tE left blank if no functien tatle 
(Fesult Field) is speeifiea. 

If a function table is speci~iea (in 
ecls. 43-48), Fiela lergth and DEc5mal 
positions (if numeric) may be definea 
here. ~his is, however, superfluous, 
since all tables must in any case bE 
defined in the File Extension SpEcifi
caticns. ~f the REsult Fiela is redE-
finEd here, tte Field-length and 
Decirral-Positicns entries must acccrd 
with those in the File Extensicn 
Specifications. 

7. Falf-Adjust (cel. 53): leaVE blank 

8. Resulting Indicators (ccls. 54-59)--at 
least cne entry requirEd (tut never 
more than twc--see belcw). 

'Ih::: argument table (Factcr 2) is 
searched fcr an entry that tears tc the 
sEarch argumE'nt (Factor 1) the rela
tionsrip designated by the assignmEnt 
cf erE or two Fesulting Inaieatcrs. 

]~te: Tatles are stered in the crder 
in wrich the table data is lcaded--no 
check is maae to assurE that trE table 
sequence aaheres tc any se~uencE 
(ascenaing or descending) that may be 
specified in the File Extensicn Speci
ficaticns. The search always ccmmences 
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 estensibly sequential table 
is out of order, inaFprcpriate table 
oata may be selectea and inccrrEct 
Resultirg-Indicator setting may be 
ca used (see samples, below). 

£§~g11in~_lBQi5~!2±E assignmEnts in a ro¥up 
operation have the effEcts iterrized below: 

A Resulting Indicator assigned to Egual 
(cols. 58-59) instructs thE prcgram to lc
cate an argument-table (Factor 2) entry 
equal to thE search argument (Factor 1). 
The indicator turns on if such an Entry is 
fcund; otherwise, it turns off. 

No.i.~: 'IhE status of a REsulting Indicator 
assi~nEd tc Equal cf a ~CKUP oFEraticr is 
not affected by a Blarik-After instruction 
in tre o~tput-fcrmat specificaticns, ncr is 
it set on at the bEgir.ninq cf prcqram 
execution. 

An indicator assignea tc row (cols. 56-
57) instructs the proqrarr tc lccatE that 
argument-table entry that is nEarest to, 
tut lower in sequenCE than, the search 

argument. ~he indicatcr turns cn if such 
an entry is fcuna; otherwise, it turns off. 

An inaicatcr assignEa tc HiGh (cols. 54-
55) instructs the program to locatE that 
argument-table entry that is nearEst to, 
but highEr in sEguEnce thar., tre search 
argumEnt. 

At least one Resulting Inaicatcr must be 
assigned. If an indicator is assigned to 
Equal ana to Hiqh, or to Equal and to lOW, 
the program searches for an arqument-table 
entry that satisfies either ene of the two 
designated conditions, with Equal qiven 
precedence. The indicator for the conai
tion that was satisfied turns on; tre other 
indicator turns eff--unless the same indi
cator is assigned tc 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 arqument tablE, the 
first one encouaterEd that meets the appro
priate search criteria is selected: for an 
Equal ccndition, this is the first equal 
value; for a Eiqh or lew condition, it is 
the hiqh or lew entry physically closest to 
equal, providEd the table is in proper 
order. 'Ihe 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 tE in ascending or deSCEnding sequence, 
a search can only be made for an Igual con
aition. (If an indicator is assianEd to 
High or lOW, but sequence is not desiqnated 
for the argument tacle in tre file exten
sien specifications, a warninq messagE is 
printea at program-generaticn time.) 

No!~: The colUmn headings of High ana low 
for Resulting Inaicators must be considered 
reversed for the LOKUP operation--for IOYUP 

High stipulates: 
Low stipulatES: 

Factor 2 > factor 1 
Pactor 2 < factor 1 

The expanded explanatiens below cover 
further particulars--includinq the contin
gency of an argument tarle, defined as 
beinq in sequence, beinq out of order: 

1. If nc SEquence is aesiqr.ated in the 
file extension specifications (col. 45 
or 57)--reqardless of whether the tablE 
is actually in sequence: A (any) 
Resultinq Indicator must be assiqned to 
Equal (cols. 58-59). 

]2!~: If no sEguence is srecified in 
the file extension specifications, a 
Fesulting Indicator assignEd to Piah 
(ccls. 54-55) er LCfJ (ccls. 56-57) will 
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te ignerEd--i.e., retains it~ fcrmEr 
setting--if an indicatcr is also 
assigned to Equal; if ncne is assigned 
to Equal, the inoicatcr assignEd tc 
High or to Low is treated as thcuqt 
assignEd to Equal. If no Resultinq 
Indicator is assigned te Egual, tut 
diffErEnt indicators arE assignEd te 
beth High and low, the indicator 
assigned to High is trEated as assignEd 
to Egual; the ot~er cnE is ignerEd. (A 
warning messagE is printEd during Fre
gram gEnEration.) 

ThE program searchEs through the 
argumEnt tablE (Facter 2) until it 
Eit~Er finds the first data that 
matctEs the search argumEnt (Factor 1) 
Exactly, or the entire table has tEEn 
scannEd--w~ichEvEr eccurs first. 

If a match is found, the Resultina 
Indicater assiqned te Equal turns cn; 
if ne match is found, it turns off. 

ExamFle: Search argument (Factor 1) 
5. 

Argument table (Factor 2) = 
1, 3, ~, 5, 8, 9. 

The first (underlined) 5 is 
selected, and the Result
ing Indicatcr assigned te 
Equal turns on. 

2. If Ascending argument-tatle sequEnce is 
designated in the file extensien SFEci
fications: The table is assumed tc be 
leadEd in ascending sequence. 

.A (au¥).. ... R.e..s.ultinq. __ .lndicatcJ:.._lD.us.t t.E 
assigned to at lEast cne of thE threE 
fiElas (cols.· 54-55, 5E-57, 58-59); but 
tte same or different indicators may 
also te Effectively as~igned tc t~c 
fields: High and Equal, or low and 
Equal. The indicator for the condition 
that is satisfied turn~ en; thE indica
tor assigned to a seccnd ccnditien 
turns off, unless it is the same 
indicator. 

If indicators are assigned to Figh 
and Equal, or to Lew ar.d Egual, Equal 
takes Freceoence if thE Equal ccndition 
can bE satisfiEd (and FrevidEd tl<E 
table is in profEr sEquEnCE). 

a. If a Resulting Indicatcr is 
assignEd only te Equal (col~. 58-
59): Th e loek-u F epEration is 
identical to that describEd under 
1, above. Nothinq is gained by 
dEsignating a se~uEncE in thE filE 
Extension ~pecifications. 

ExamflE--wtich illustratE~ tlE 
~~arch =er Egual throuqh tre entirp 

tatle, eVEn thouah the table is out 
of erder: 

S~arch arqum~nt = 5. 
Arqument tatle = 1, 2, 9, 1C, 4, 5, 

6. 
5 is selEct~d. 

b. If a Resultinq Indicator is 
assigned only to ~iah (cols. 54-
55): ThE first araument-tablE 
entry encountered which is hiaher 
in sequence than t~E search arau
ment is selecteo (i. e., bEcomes the 
data accEssed whEnEver, thereafter, 
the table namp is used as a fielo 
namE, before another Lcrup opera
tien on the same table). 

Examples: 

(i) Searc~ arqument (~actor 1) = 5. 
Arqument tatlE (Factor 2) = 1, 

3, (5),8, S, ••• 
S is selEcted as satisfyina thE 

search conoitier~, reqard
less of whether the entry 5 
is present in the table. 

The Fesultinq Indicator 
assiqned to Hiqh turr.s or.. 

(ii) Search arqument = 5. 
Argument table 1, 1, 2, 3, 3, 

4, 5, 5, 5. 
No tablE entry satisfies the 

sEarc~ condition. 
The Resultinq Indicator 

assiqned to Piqh turns off. 

But note: 

(iii) Search arqument 5. 
Argument table = 1, .§, 8, E, 5, 

6, ••• (tatle cut of 
sequence) 

The first (underlined) 8 is 
selEcted, althouqh 6 is 
nearer to 5 in value and 
position; tut the first 8 is 
the first value grEatEr than 
5 that is Encountered. 

The Resultina !ndicator 
assiqned to P.iqh turns on. 

c. If a Resultinq Indicator is 
assigneo only to lew (cols. 56-57): 
The argument-table entry that is 
nEarest to, tut lCWEr in sEguEncE 
than, the search arqument is 
selected--provided the table is in 
pro fer SEqUEnCE. 

]~!~: Te qeneralize fer any 
sequence in which the table miqht 
actually be (whEn ascendinq 
seguEncE is SFEcifieo): The last 
arqument-tatle entry is selpcted 
which prEceaes the first entry t~at 
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is EithEr equal te, or highEr than 
trE sEarch argumEnt. 

Examples: 

(i) SEarch argumEnt = ~. 
Argument tablE = 1, 3, (5), 8, 

9 ••• 
3 is selected as satisfyinc the 

sEarch conditicn, rEgarcless 
of ~hether the entry ~ is 
present in the tablE. 

~hE Resulting Indicater 
assigned te Le~ turns on. 

Eut note: 

(ii) SearCD argumEnt = 5. 
Argument taclE = 1, 2,1, 10, 

3, 4, 5, 6 (tacle Ott of 
sequence) . 

~"hE sEcond (underlined) 2 is 
sElEctEd, alt~ough 4 is 
closer to ~ in valUE and 
position. The secend 2 is 
tr.e entry trat immEdiatEly 
prEcedes thE first
encountErEd Entry (1C) that 
is Egual te or r.ighEr tran 
t~E sEarcr ar<;ument (5). 

The Resulting Indicator 
assiqnEd te Io~ turns en. 

d. If Resultir.a Indicators are 
assiqnEd bot} to Hiqh ane Ie~ 
(irrEspective ef ~hether an indica
tor is alse assiqnEd te Equal): 
Tre indicator assignEd te Io~ is 
ignered, and retains its fermEr 
status. (ThE EffEct of thE incica
ter assigned to Biqh is ExplainEd 
abovE and below.) 

E. If Resulting Indicater~ arE 
assignEd to High (cels. =4-~5) and 
Equal (cels. 58-59): The first 
arqument-table ertry enceuntErEd 
which is Either equal te, er higher 
in sequEncE than, tre sEarch argu
mEnt is SElectEd. 

Examples: 

(i) SEarch argumEnt (numEric) = +5. 
Araument table = 1, 3, ~, 5, 7, 

9. 
'IhE first (urdErliIJed) 5 

encounterEd is selEctEd as 
satisfyinq the sEarch ccndi
tions: an Entry is always 
tested first for Equal, if 
an indicator is assignEd to 
Equal. 

~he Resultinq Indicator 
assigned to Equal turns on; 
the indicatcr assigned to 
High turns cff, if it is a 
different indicater. ~f the 

samE indicatcr is assiqned 
to coth conditiens, it turns 
on if either condition is 
satisfiEd; it tUrns off only 
if nEither an Equal nor a 
High condition was 
satisfiEd. 

(ii) Searcr. arqument (numEric) = 5. 
Arqument 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 Resultina Indicator 
assigned to Hiqh turns on; 
the indicator assigned to 
Equal tUrns off, unless it 
is the same indicator. 

(iii) Search arqument = 5. 
Argument table = 1, 1, 2, 3, 3, 

4, 4. 
No table entry satisfiEd the 

search conditions. 
The Pesulting Indicators 

assiqned to Hiqh and to 
:Egual turn eff. 

f. If REsulting Indicators arE 
assignEd te To"W (cols. 56-57) 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 arqument: if hiqher, 
the proqram thEn selects the last 
precedinq le~er entry. 

ExamplEs: 

~) SEarch argument (alphamEric) = 
N. 

Araument tablE = A, +5, E, J, 
-5, ~, 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 Fesultinq Indicator 
assiqned to Equal turns on; 
the indicatcr assiqned to 
Low turns off~ unless it is 
the same indicator. 

(ii) Search arqumEnt (alphamEric) 
N. 

Ar1ument tablE = A, +5, E, ~, 

J,- P, S, 5. 
The- secend (underlined) J is 

selected: P is hiqher than 
N (in the EretIe sequEncE); 
the program therEfore 
selects the last precedina 
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3. 

lower entry. 
~hE Resulting 1ndicator 

a~SiqnEd te Lew turn~ en; 
the indicater a~signEd to 
~gual turns cff, D~lEs~ it 
i~ the saWE indicater. 

Put note: 

(iii) SEarch arqumEnt (alr:harr.eric) 
= N. 

A:qument table = A, E, F, E, N, 
S (table cut cf sEquEncE). 

E i~ selected: when P (hiqher 
than search arqument) is 
rEachEd, ttE rrearam selects 
the last r:rEcEdinq lewer 
entry, althcugh an Exact 
match (N) exists in thE 
table. 

The Re~ultinq Indicator 
a~siqned to lew turn~ on; 
the indicater assigned to 
Egual turn~ off, unless it 
is the same indicater. 

If [Escending argument-table sequEnce 
is dEsiqnated in the file extension 
specificaticns: The table is assumed 
te b~ loaded in descending sequencE. 

The effEct of LCKUF oreraticns is 
identical a~ for ascEnding tables (SEe 
2, atove). The enly differEnces eccur 
~hen sUFFosedly sequential tables arE 
cut ef order. 

." u. ~f Pesultina Indicatcrs are 
assiqned tc low (cels. 5E-57) ana 

- :fqual (ccIs~--58':':-:9). 

(i) Search arqument (Factor 1) 
Arqument tatlE (Facter 2) 

8, 6, 2, 5, ~, 1. 
'Ihe first (undErlinEo) 5 

enceunterEd is ~electEd. 

5. 
a 
~ , 

ThE Resulting Indicater 
assi9nEd te Egual turns on; 
the indicatcr assignEd to 
lew turns off, unless it is 
the samE indicater. 

(ii) Search argument = 5. 
Argument table = 9, E, E, E, 1, 

3, 1, O. 
The first (u~dErlined) 3 

EnccuntErEd is SElECtEd. 
The Resulting Indicator 

assigned te Lcw turns en; 
the indicater assignEd to 
Equal turns cff, unlESS it 
i~ the samE indicator. 

(iii) Searct argument = 5. 
T\r9ument tatlE = 9, 9, 8, 7, 7, f. 

No tablE Entry satisfies ~Earch 
conditions. 

'I~e Pesultinq Indicators 
a~sianed tc low and to Fcual 
turn off. 

Eut note: 

(i v) Search arqument = 5. 
Arqument tablE = 9, 1, U, 5, 4, 

3 (tatle out of sEgUE'nce). 
is SElEcted, althouqh thEre 
is an Equal value in thE 
tablE: 1 is the first value 
enceuntered that is lower 
than 5, ana it is encoun
tEred bEfore 5. 

The Resultina Indicator 
assigned tc low turns en; 
the indicator assianed to 
Equal turns eff, unless it 
is the same indicator. 

b. If Besultinq Indicators arE 
assignEd to Hiqh (cels. 54-55) and 
Equal (cols. 58-5S): 

(i) Search arqumEnt = s. 
Arqument tablE = Z, V, T, R, E. 
T is selEcted. 
The Fesultinq Indicator 

assiqned tc Hiqh turns cn; 
the indicator assiqned to 
Equal turns off, unl~s~ it 
is thE ~arrE indicater. 

Fut note: 

(ii) Search argument = s . 
Argument tablE = Z, W, P, T, S, 

f(---{tai:te-C1rt ·-o.j;:---s~~re€l. -
W is selEcted, althouch ttere 

is an entry S in t~e table: 
W is the nearest e~try ~re
ceding an entry lOWEr in 
seqUEnce than the egual 
value (S), and tre lower 
valUE (P) is encountEred 
beforE thE equal value (S). 

Ire Pesulting Indicator 
assigned te Hiqh turns on; 
the indicator a~signEd to 
~qual turns off, unles~ it 
is thE ~ame indicator. 

PerfermancE and Re~ult~ o~ a ~able look-Up 
Operation 

1. U~ing a sinqle table 

~his previaes inaicatcr ssttinos ttat 
reflect the SUCCESS (if any) and nature 
ef the match achieved (Eigh, Low, er 
Equal), and--if a match wa~ achieVEd-
aCCESS to thE aFFreFria~E araument
tatle data selectee. 
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As exp ained in Qe~a~~ aLUV~; Ibe 
eperat cn code LCKUP i~ ~fecified in 
Operat on; 

~he search argument (literal er 
field name) is entered in Factcr 1; 

~he name--~ABx (x) (x) --cf the argu
ment table i~ entered in Factcr 2; 

Cne or two Resulting Indicators are 
assigned--to determine the tYre of 
match de~ired between the argument
tacle and the search-argument 
entries, and to reflect the result; 

An L-indicater i~ entered in Ccn
trcl Level if the LCKUP is tc take 
rlace during total-time calcula
tions; Control Level is left clank 
if the oreraticn i~ to ce ferfcrmed 
at detail time; 

If desired, executicn cf the orera
ticn is made contingent cn the sta
tus of conditioning indicators 
entered in Contrcl Level (ccls. 7-
8) and in Indicatcrs (cels. 9-17). 

When tre LCRUP oFeraticn is 
terminated: 

The status of the Resulting Indicators 
reflects the result cf the table 
search. 

A core storaae "rold" area, rre
viously assiqned te Each tatle by the 
Frogram, ccntains the argument-table 
data that was selectEd because it ~at
isfied a search critericn (Equal, Bigh, 
cr Lew). {TnlS is a ~efaratE core 
locaticn--not part of the lecation 
where the table is stored. The integ
rity of the storage cf the tacle 
itself is not di~turbed.) 

If a search critericn was not satis
fied (i.e., ne match was fcund cf the 
type srecified by tre indicators 
assigned in Resulting Indicators), no 
move to the hold area is performed. It 
then retains itsfcrlier contents: the 
data selEcted as a result of a previous 
LCKUf eFeraticn on the ~ame tatlE; or, 
data Flaced trere by using that tatle 
name as a result field in an external 
subrcutine; cr, if nothing was ev~r 
FlacEd into the field, clank~ (if 
alFhameric) er zercs (if numeric). 

subsequent availability of data 
selected frem a table in a IORUP 
operation: 

WhenEver a tacle name ('I'AExxx) is 
used as a field name in Factcr 1 cr 
Factor 2--in an operatien ether than 

IC~Up--this actually referEncEs tnE 
held arEa for ICRUP-sElected table 
data, not the table-storage arEa 
itself. The last data Flaced in that 
held area is thus accessed by use cf 
the field name in any other operation. 

By entering the argument-tacle name 
as a Factor in other calculatien opera
tiens, the data last selected from the 
argument table can be used as source 
data for other calculation specifica
tions; by using the araument-table name 
as a Field Name in the eutrut-for~at 
specifications, the data last selected 
frcm the argument table can be printed 
and/or punched. 

By using the argument-table namE as 
Result Field in an external ~ubroutine, 
the contents of that hold area can be 
changed--but this does not altEr tre 
tatle data, which is stcred elsewhere. 
(The selected argument-table data in 
the hold area can be made available to 
external subroutines cy idEntifying the 
field cy the TABx field name in the 
Result Field of an RIAEI line. Note, 
however, that thE tacle namE must con
sist of exactly four characters--TAPx.) 
If the argument-table hold area is not 
referenced as a field immediately after 
the ICKUP operation, the user must be 
careful not to alter its contents (by 
use in an external sucroutine) if ~e 
intends sucsequEntly te utiliZE the 
selected argument-table cata. 

The argument-table name may also ce 
used as ?actcr 1 (search araument) in a 
IOKUP operation. 1he search aroumEnt 
is then the data selectEd from thE 
argument table in a previous ICKUP 
oreration, or data placEd in that rold 
area by an external sucroutine. 

A tatlE name must net bE used in 
Result Field except in a LCKUP or ETAE[ 
operation. 

2. Use ef twc tablEs in a TC~UP operation. 

All statements made for USE of. a sinale 
tar.lE (see 1, at eve) a [:[:ly. In addi
ticn, data in a corresponding position 
of a second table--called a function 
tatle--becomes availatle when a matcr 
is achievEa retwEen the searcr argument 
and data in the argument table. 

The name--TAEx(x) (x) --of tJE func
tien tatle is srecified in Result ~ield 
(cols. 43-48). (If desired, Field 
Iength and Decimal positions (if numEr
icj may also CEo redefinEo; but tris is 
redundant, since they must be definEd 
in the file extension srecifications.) 
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Data in a function tatle neEd nct 
confcrm to the data format--field 
length, alphameric or numeric data, or 
dEcinal Fositicns--in the argument 
taclE ~ith which it is to te asso
ciatEd; nor neEd the functicn table 
adherE te the same data sequence as the 
arguIl1Ent table. 

The function tatle may contain the 
same number of entries as, or more 
entries than, any argument table with 
whicr it is to be associatEd. 

If a functicn table ccntains less 
EntriES than an argument table witt 
which it becemes associated in a LCRUP 
eperation, a warning mEssage is FrintEd 
at program-generation ti~e. At object
program tiIl1E: 

Froper function data is selEctEd 
(i.E., madE availatle, by the table 
name as a field name, to subSEquent 
cFErations) if the SElEctEd 
arqument-table entry is thE nth 
Entry (ccuntEd frcH the frent cf 
the argument table), and n is Equal 
tc or less than ttE number cf 
Entries in the function tablE. If 
n is grEater than the numbEr of 
Entries in the function tablE, the 
function data selected is unprE
cictablE: it is ottained frcm a 
core storage lccation outside the 
area occupied by tbe function 
table. (Blanks er ZEres can be 
assured in such case by increasing 
the specified size of the function 
tatle to match that cf the argumEnt 
tarle, and appending an apprcpriate 
numbe-r·--of blankcar-d·s to- the 
table.) 

Wr.8n the tO~UP operaticn is successful 
in satisfying a desi9natEd relaticnshiF 
(Equal, Bigh, er Icw--as specifiEd in 
Resulting Indicators) betWEen an argument
table entry and the search arqument, the 
corresponding entry frem the specified 
function table is also plaCEd in a "held" 
area. Ttereafter, its data is available-
in the same manner as explained abeve for 
the arguHent table--for subsequent opera
tions, by using the table name as a field 
name. This includes the pessitillity of 
specifying that tatle name as Facter 1 in a 
subsequent LCKUP oFeration. The function 
selected in a previous tCKUF operation can 
thus serVE as search arguIl1Ent fcr a subse
guent cne. 

The fur.ticn-tatle data selEctEd fcr the 
hold area is determined by the Frogram as 
follows: 

1ne Frogram EstatlisrEs thE rElative 
fcsiticn of the selEctEd arqument-table 

entry (Factor 2), by countinq from the 
front of the arqument 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 tatle B, R, 1, R, A, W, 

F, G, L. 
Resultinq Indicater assiqned to 

Equal. 
The indicator assi~ned to Equal 

turns on. 

The first (underscored) entry with 
5 is selected from the arqument 
table for its hold area. Subse
quent operations referencing the 
argument-tatle name access that 
hold area, and the data supplied to 
the operation is the value 5. 

The first 5 is the fourth e~try in 
the argument table. Therefore, the 
fourth entry--whieh contains the 
character ~--is meved from the 
function table to its hold area. 
References to the function-table 
name in subsequent operaticns 
access that hold area, and the data 
supplied to the operation is the 
character K. 

This also illustrates that the pro
gram's consistent selection of a 
particular one of several equal 

-argunrent=tatt-e- entriEs-·-tseethe 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-tatle 
entry would have been selected-
namely, A.) 

Note the effect en function-table-entry 
selection when the argument table is not 
sequenced or, although supposedly 
sequenced, is out of order: 

Search argument = 5. 
Argument table 1, 3, 4, 6, 8, ~, 

5. 
Function table B, R, T, K, A, W, 

F, G, t. 
Pesultino Indieater assigned te 

Equal. 
The indicator assigned to Equal 

turns on. 

The first (undErscored) entry with 
5 is selected frem the araument 
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I 
table. TIlis is new, howEver, ti:e 
~ixtr (ratrer than tre fcurth) 
Entry (SEe previcu~ examFle). 
'Therefore, W (instead of K) is 
~elEcted from the function table. 

There is no inherEnt ccnnecticn bEt~een 
an argumEnt tatle and a functicn tablE. 
Each tablE is storEd sEparately--even if 
loaded from cards ~ith altErnating entries 
for t,olO diffErent tatlEs (~Ee below). Any 
table that has been rroperly definEd a~d 
loadEd may tE utilized a~ an arqument 
table--by Entering its name in Factor 2 of 
a IOKUP crEration--or as a function tatle-
ty Enterinq its name in Re~ult Field of a 
IOYUP opEration. Furthermcre, the samE 
table may ~erve trE two different rUIFc~e~ 
in different LCKUP oreraticns. 

ExamplES of tatle leok-ur oreration~, 
and related calculation ~pEcification~, 
follow di~cu~sion of the File Exten~ion 
Specifications--next chapter. 

Points tc Note for lCKUP cFeraticns 

1. Comrari~en tetween data in tte argument 
tablE and the SEarch argumEnt is: 

a. AIgEbraic--if thE fiEld is defined 
as numeric; i.e., negative valUES 
are lowEr in sEguerce than rc~itive 
or unsigned valuEs. 

b. lcgical--if thE field is dEfined as 
alrhameric; i.e., thE comparison is 
tasEd on the EBCtle seguencE (~ee 

Figure D1, Appendix D), and tris 
~Eguenee cannot (fcr LCKUP) be 
altered by a translation tablE. 

2. The SEarch argumEnt ana thE argurrert
tablE data (but not nEce~sarily trE 
function-tablE data) must have the same 
data fcrmat: both defined a~ alrhamer~ 
ic or as numeric, and both must have 
the same tctal field lEngth (including 
any dEcimal rosi tion~); tut trE number 
of decimal rlaces (if numeric) may 
diffEr bEtwEen search argument and 
arguwEnt-tablE data. 

3. No decimal aligr.ment i~ performeo 
tetwEEn search argument and argumEnt
tablE data: t~e two fields arE COIT
pared in thEir entirety. 

4. TarlE fiElds may haVE a ILaxirr,um si2e of 

a. 15 fcsitions, if dEfinEd as numeric 

b. 8e rositiens, if definEd as 
alphamEric 

5. More than onE functien can tE ~EIEctEd 
for cnE associatEd argument. 

The SEveral tuncticns must cccury 
ccntiguou~ grouF~ of columns which are 
jcintly defined as onE field in the 
function table; i.e., the lenqth of a 
field is defined as the agqreqate of 
thE number of columns for the several 
function fields. 

After a IOKUP operation, the several 
functions arE separated into different 
fields by MOVE and MeVEI operations. 
(See Figure 48C and R~~g£~~ming_1i~~, 
Appendix E.) 

SinCE a table is sEarchEO seguentially 
from the beai~ning, look-up for an 
Equal match can be siqnificantly expe
dited by creating the table with 
entries in decreasing order of frEguen
cy of occurrence of the search argu
ment: the araument that occurs most 
often should be the first tablE entry, 
etc. (Of course, any function tablE to 
be ass~ciated with such an arGUmEnt 
table must ce organized to corresrond.) 

Creatinq TablE-Input Cards 

T~Ql~=IQ~~~_E2£illat. A set of tarlE-input 
cards may te devoted to 

1. EntriES for a single tarle, or 

2. Alternating entries for two tables. 

Each set of cards representinq a sinqle 
table, or altErnating entries ~or two 
tablES, mu~t be loadEd together (and in the 
proper sequence, if seguence is relevant) 
at program-gEneraticn timE. The sets of 
cards for different tablES must be qroupEd, 
for loading, in the same oroer in which the 
tables are described in the File Extension 
Specifications. 

While it is common, when entries for two 
tablES altErnate in each card, that they 
represent the relatEd arquments and func
tions for two associated tatles, this nEEd 
not CE the caSE. WhEn the tables arE 
loadEd, the program stores all entries for 
one table in one contiquous area, ana those 
for another tablE in another area-
irrespective of whethEr the twc tables are 
read as alternating entries in onE SEt of 
cards cr from two diffErent sets of cards. 
The asscciation or two tatlEs by altErnat
ing entries in one set of cards has no 
tearinq on thEir serving sutsEcuently as 
argumEnt or function tables: any tablE 
that has teen loaded can be stipulated to 
serve as argument tarlE (ty entry of its 
name in Factor 2) or as function table (by 
entry of its namE in REsult FiEld) in any 
ICI<"UF operation. 
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222222222 Z Z Z Z~ 2 2 Z 2 2 2 2 2 2 2 2 2222 2 2 2 2 2 ~ 2 2 2 2~ 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 Z 2 2 ~ 2 2 2 2 2 2 2 2 2 2 2 2 ~ 2 2 2 2 ~ 2 

33333333333333333333 3 333 3 3113 333 3 3 3~ 33 3 3~3 33 3 33 333 3 333 333333 3 3 3 33 3 3 333 3 3 33~ 3 3 3 33 3 

4 U 4 4 4 U H H 4~ 44 44 44 44 4 44 4~ 44 44 4 4 4~ 4 4 44~ 44 4 4 4 4 44 4 4 4 44 U 4 4 4 4 4~ 44 4 4 4 4 4 4 4 44 4 4 44 4~ 4 

55555555555555555555555555555555555555555555555555555555555555555555555555555555 

IU&UUiliU&& &U&UU& &6 &UU6 &66 U& &1&&& 66 &66 6 6 6 6 6 66&&6 66661& &&&& 6 6 6&&~ 6 &66~6 

111711111111111111117111711171711111111111171111111 J J 7 111111 JIll 7 1111111 7 7 7 111 J 1 

I I 1.1.11.8 •• 1 I I I I lal 8 I 1.1 1 ••• ,.1.1 1.1 I 11111 11111 lSI I. II 1.1 •• a all'1181.111~ 1I11I1 

9' 9 9 9 9 9 9 9 9 9! 9~!! S 9 9 9 9 9 9 9 9' 9 9 9 9! 9 9 9 9999' 9 9 9 9 9 9 99 9 99! 9.9' 9 9 9 9" 9 9 9 9 9 9 9 9 9 9 9'~ 9 9 9 9 9 9 
" I"""" M""U~".".""'''''''"'~"''.II''''~''''''.'''''''''''''.' •• ""'~""." ••• ~I .. a .. e"''' •• lIl1'''''''''"lJiill • ./ 

A and B represent 
table names 
TABxxx and 
TAByyy 

FiGure 46. Two Methcds cf Creating Tatle-Ertry Caras 

Benefits of alternating entries fcr two 
tatles in cnE set cf tablE-inp~t caras may 
lie in: 

1. Keypunchinq cr reprcducing ccnveniEnce, 
if tre data for the t~c tatles ~as 
g-Iuu}:.ed .. in .t_h~ $Q1JX~e .. a QC:::J;I.ID~_:n:t.$j <:>.r 

2. AssuranCE that, if tre asseciatEa 
entries are tc serve as argument and 
function, respEctively, the relatEd 
data cannot get cut ef phaSE ~ith Each 
other if the caras should ~Et cut cf 
erde r:. 

FigurE 46 shows examples cf differert 
techniquEs fer entering twc tablES. 

1. A tatle may have entriEs definEd as 
alphameric cr: as numeric; tut all 
entriES for: cne tatle arE dEfinEd (in 
the file extensicn specificaticns) as 
ene or thE other. (Of ceurse, a fiEld 
defined as alphameric may ccntain num
eric data.) 

Fields defined as numeric arE, as 
always, limited to 15 eclumns each. 

Fields dEfined as alFhamErie arE 
limited tc 80 celumns Each (SEE itEm 6, 
below) • 

2. 

3. 

4. 

5. 

6. 

Data-entries must tpgin in column 1 c~ 
each table-input card (note fiqurE" 4f.). 

All cards (exceFt the last) of a tatle
inFut dECk must ccntain thE samE numter 
of table entries. (The last card may 
ccntain less entries.) It is, rowEver, 
no·treguirECi~:'::aIlhclic-h·usuaTlya··cii·E·==-

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: in!~L~~~i~~ tlank 
sFaces (that arE nct Fart cf the 
defined :field lenqth) arE not fermitted 
(note F iqure 4 E) • 

All entries for cnE tatle must bE the 
same length: i.e., the field lenqth 
fer one table must not vary. (Of 
ccurse, with thE alternatinq-table for
mat, the fields for the two tablES may 
be of different lengths.) Note Fiaure 
4E. 

Entries must net bE split betwEE"n two 
cards. Sufficient columns must be le~t 
blank at thE riqht (righ-celumn-number) 
end ef each card~-if necessary--to cc~
pletE an Entry in a sinqle cara (note 
Figure 46, Alternating-Table Entries). 
(This preclud0s alFheroeric table 
entries in eXCESS o~ eC-column lenqtr.) 
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In alternating-tablE format, the 
EntriE~ for the twc tatle~ al~o rnu~t 
not bE ~plit between two cards. 

7. In alternating-table fcrmat, each card 
must tegin with an entry for t~e same 
tablE as every other card in the set. 

8. Each tatle may be ascEnding, dEscErd
inq, cr in nc ~articular sequenCE. In 
alternating-tatle format, thE two 
tablEs need not be in the same 
sequEnce. 

9. Any of the 2=6 EECDIC characters are 
allowEd in alpr.americ fiElds. ThuE, 
blanks are permittEd as contEnts of 
alphameric table-entry fields. 

Blanks within numeric table-entry 
fiElds are ccnvertEd tc zerOE (aE the 
~rcq ra m ~ack s th e fie Id) ; howeve r, a 
blank in the low-order ~ositicn will 
yield an invalid sign (hexadecimal zone 
4; i.e., EECDIc-tabIE row larelled 4)-
t~is will caUSE an abcrtive frcgrarr 
Etop if that field is vsed in IOKUF or 
aritrmetic operations (includinq numer
ic ccrrpare). 

10. packed format cannot te spEcified for 
table-input data. 

11. ~he table-input cards for Each tablE 
must ccntain the e~act 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 
assiqnEd to High or Low. 

12. Use of the alternatinq-tablE fermat 
reguires that bcth 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 
equivalEnt 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 tatle tc be used with the FFG pro~ram 

(see T~~1~_1~Q~=QE_QI~f~!i~~E) must be 
defined in file extension specifications 
(see ?igure 47). 

Each table that occu[ies a EefaratE set 
o~ in[ut cards is dEscribed in the lEft 
[ortion (cols. 27-45) of a sinqlE filE 
Extension spEcifications linE. 

When twc tablEs are rEccrded in altEr
nating fermat in enE set cf cardE, the 
tablE whose entry ap[ears first (leftmost) 
in the tablE-input cards is definEd at the 
left (cols. 27-45), and the tablE whcsE 
entry affears sEcond in thE table-inrut 
cards is defined at the ri(Jht (ccls. 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 r.ot appli
cable tc tris frooram. 

If sEveral tablEs in separate card decks 
are invclved, the dECks must be loaded in 
the same order in wtich their namES appear 
in tre file extensicn specificaticns: the 
cards for the table defined in the first 
line must be loaded ahead of those for the 
table defined in the seccnd line, etc. 
'Ihis is thE only means thE rroqram ras of 
associatinq a table with a speci~ic table 
name. 

IBM INTEINA TlONAl BUSINESS ",ACHINES COIIPOt!A TlON form X2 .. -3348-1 
hinted in U. S. A.. 

REPORT PROGRAM GENERATOR FILE EXTENSION SPECIFICATIONS 
IBM System/360 

P'ogrom ___________ _ 7S7671781990 

Programmer ___________ _ 
~ .. 

Identification 1111111 

Comments 

o I I 

o 2 E I 

o ) ! 
I--+-+-+__+_-----I__---__If-+-__ ----+---+- Table Definitions ---l-----1r+I--+~-++------------1 

o • - E 1----- ---- ------1----1 - ---- ---- ----------------
.... a , E 

o • E 
~=---w-+__+_-----I__---__IH_---- All Table Cards --t--+-t-+-- Alternating (2nd) -+-~-----------I 
I-=---+-+-+__+_-----I__-----+----+---+---+--....,lf-++-f-- Tables 

i o 7 ! 

o • r 

o 9 I 
I--~-I--+-- leave Blank ----.-+----+--+--+---+-1"+-1--+-----+--+1-++-+------------; 

I 0 I 

I I I 

12 I 

I ) I 

1 • I 

I 5 I 

I 

I 

E 

I 

E 

In line 04: Solid line = entry required; dotted line = optional; 1J = entry prohibited. Card Elec:t,o Number __ _ 

:FiGUrE 47. 'IhE ~ile ExtErEicn SFEcificatio~s Form 
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The table name must be four, five, or six 
characters long, starting in cel. 27. The 
first three characters m~st te the letters 
TAB; the additional one, two, or three cha
racters ~ay te alpbatetic er numeric (tut 
not Epecial characters or embedded blanks). 
Symbolically represented, the tatle name 
format must be TABx (x) (x). 

~f the tatle name is to te identified in 
an RIABL line (see RLAEI, in Calculaticn 
2~£ific~!ionsl for use in an-~iternal-sub
routine (see EXIT, in ££1£~1~1i~n_2E~fiii= 
ca!i~n~, it must be exactly four charac
ters long--format TABx. 

If data for two tables is alternated in 
a single set of table-input cards, the 
entry here (cols. 27-32) naIlies tbe tarle 
whose data cccupies the first (leftmost) 
field in the table cards. 

The number of tatle entrieE per table-input 
card is recorded in cols. 33-35, right
justified. (The last card may centain 
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 
contiouous entries--each fcr one of the two 
tables--is ceunted here (cels. 33-35) as a 
single entry. For instance, the specifica
tion here (in co Is. 33-35) for the 
alternating-tables (A-E cr E-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 eptienal. 

This value must correspend exactly to 
the numtEr of entries in the tatle to te 
loaded. 

If it is desired to allew fer ultimate 
expansion of (or insertions in) the tatle, 
the value here can be inflated--Frovided an 
apprcpriate number of blank cards, or 
fields, representing the preper number of 
entry fields, is appended to (or inter
spersed in) the table-input deck (but rete 
~~leE fo~_Cr§~!in~1~~le=lnEQ1_f~£ds, item 
9, under Table Leak-up in the Calculation 
Specifications, above). If data is sutse
guently to be substituted for the blank 

entries in the table-input deck, the pro
gram must te reoenerated. Alternatively, 
the excess area (centaininq tlankE or 
zeros) rEserved for the tatle by the 
program--by virtue ef the tlank tatle-input 
cards or fields and the inflated table size 
specified--may have tatle data placed in it 
by an appropriate external subroutine. 

Note: Since the number of entries for the 
two-tables in alternatina-table format must 
te equal, the specification in cols. 36-39 
is the same, regardless of which of the two 
tables is consioered--the number represents 
the ceunt of entries for 2B§ tablE~ 

The number ef columns for one entry for one 
table is recorded in cols. 40-42, riqht
justified. Recordinq of leading zeros is 
optienal. 

Tatles defined as numeric (see col. 44) 
are limited to a maximum cf 15 columns per 
entry. Alphameric table entries may be up 
to 80 columns lonq. 

If data for two tables is alternated in 
a single set cf tarle-input cards, the 
specification here (cols. 4C-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 arqument 
tables must have the same tctal lenqth 
(includino any decimal places) as the 
search argument (SEe 1~g1=]E_QE§£~1ig~~, 
abOVE) • 

leave tlar.k. This prooram does not permit 
the desiqnatinq of table-input format as 
packed. 

Format definition for data in the first (er 
only) tatlE of table-input deck: 

t 
o or N 

1-S 

alphameric 
numeric~ with no resitions tc the 
right of thE decimal poir.t 
numeric; 1- S positions, respec
tively, to the riqht of the deci
mal point. 

Entries in tatleE used as araument 
tableE 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 durinq the LOYUP 
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operation--the entire search-argument field 
is ccmpared with an entire argument-tatle 
field. Therefore, if the tatle field~ are 
not u~ed in cCIlIpare (CeMF) cr arithmetic 
operations, any of the ccdes N, 0-9 (within 
field-size limit) may be a~~igned te a nu
meric field, regardle~s of the actual 
numter of decimal flace~. 

Ccmparing tetween argument tatle and 
search argument is algebraic for table~ 
defined as numeric (i.e., negative values 
are smallEr than zere er tran FCEiti,e 
values); ccmFaring is "legical" (accerding 
to the EECDIC sequence) fcr alFhameric 
tatles. 

If data for two table~ is alternatec in 
a single set of tatle-inFut cards, the 
specification here (col. 44) applies to the 
table whose entry aPFears first (leftmcst) 
in the tatle-inFut cards. 

If the table will be used as an argument 
table, and entries are tc te matched a~ 
"high" or "lew" against the search al-gument 
(Resulting Indicatcr~ assi~ned tc High cr 
Low in the calculatien specificaticns), the 
table mu~t be defined as being in either 
ascending of descending sequence: 

A 
D 

a~cending sequence 
de~cendinq ~eguence 

Ne ChECk is made ty the program that the 
tatlE cenforms te the sFEcified ~eguence. 

If thE tatle Either will nct te u~ed as 
91L.s!Ig!!1ll~n.t ... t 9. JJ.J.~~ __ .. .9_L _j.:t..~. §JLt r :i E?$.~Ll.l .... c;:nJ.y 
be matched against the search argument for 
an "equal" ccnditicn (no Resulting Indica
tor as~igned tc Hiqh or lc~ in the calcula
tion ~pecificaticns), no entry is required 
in Sequence (col. 45)--an entry \lill bE 
ignored. 

If data fcr two table~ i~ alternated in 
a single ~et of table-inrut card~, the 
specification here (col. 45) aFFlie~ to the 
table whose entry aprear~ first (leftmcst) 
in the table-input cards. 

All field~ in this right-hand rcrtian cf 
the file extension specifications have the 
identical significance a~ the like-titled 
fields in the left-hand Ferticn (ccls. 27-
45)--but they apply only tc the ~econd 
table (i.e., the table whc~e er.try aprears 
second) in tatle-input card~ with 
alternating-tables entrie~. 

This section is left blank for a table
input deck that contains Entries for only a 
single table. 

The name assiqned to the second table in 
one table-input deck. 

The numter cf columns in an entry for the 
~econd table in cne table-input deck. 

Leave blank. 

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 Faint. 

Sequence of the seccnd table in an 
alternating-table inrut deck. 

No!~: There are no ~pecifications, for the 
second tatle in a ~inqle table-input deck, 
for "Number of Table Entries per Record" or 
"Numter of Table Entries per Tatle": spe
cifications in ccl~. 33-35 and 36-39 cover 
QQth .t.ablE?~. iJL 9.l.l~ .. _tg_b.l_e_-:.illPJJt .d_e_ck.~ .. 

The user may enter here any data he wishes 
to have printed out, next to the specifica
tions in the line, at program-generaticn 
time. Arart from this, the entries are 
ignored by the proqram. 

Figures 48A, B, and C illustrate file 
extension, table lcok-up, and related cal
culaticn specifications. In order to 
demonstrate a variety of possibilities, 
some of the examples are rather artificial 
from an aprlicationE viewFoint. 

All cperaticns shown are performed at 
detail time: control level (cols. 7-8) is 
blank. 
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IBM INTERNATIONAL BUSINESS MACHINES CO~PORATIO" Form X24-6599-0 

Printed in U. S. A. 

MULTIPLE-CARD LAYOUT FORM 
Compony 

Applicotion __________ _ by ___________ Dote ____ Job No. _____ Sheet No. __ 

-
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~ H 
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~ 
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Figure 4EA. Table Ieok-Up--Tatle-Input Card Format 

li.!!:..§-.i2J. Entries in the tatle namEd TAEPCT 
(say, tcnuE percEn~--the argument tatle by 
virtue of its entry in Factor 2--are cem
pared witt tre ccntentE cf a field namEd 
PRFPCT (Eay, perfermance pErcentagE}--the 
search argument, by virtue of its specifi
caticn in Factor 1. The field FRFFCT rrust 
te dEfinEd (Else\oJhere) as numeric and four 
columns lcng, bEcaUSE TABPCT is sc defined 
(in the file extensien specificaticns): 
search arqument and arguIDefJt-tatle Entries 
must haVE the same fcrmat and tetal lEngth, 
Except fcr lecation of the decimal point. 
The comparison is al~etraic, bEcause tte 
fields are numEric (unEigned--EECDIC zcnE 
F--valuEE are therEfore trEated as e~ual to 
valuEs signEd plus). 

The t atle is defined (in the file exten
sion spEcification~ as in ascending 
seguence. The samE Resulting Indicater 
(20) is aEsi gned to ~qual and High ; it 
turns on if Either ccnditicn is satisfied. 
The program first attempts te lecate an 
equal entry in the table; if there is none 
in the prcper seguential pcsiticn, it 
chooses thE clcsest tatle Entry that iE 
higher ir value than thE search argumEnt. 
We have assumEd that bonus percent figures 
go in steps in the table; if nonE matches 
the exact pErfcrmance percEnta~E, thE em
plOyEE is tc te credited ~ith thE nearEst 
higher value. 

If an arqument-table entry (say, the nth 
entry in this table) satisfiES the search 
criteria spEcified (in REsultino Trdica
tors), that TAEPCT value iE sterEd in the 
hold area for this table. The entry in the 
correspondina nth positicn of the tatle 
TABBCL (say, bonus class}--the functien 
tarlE, by virtUE of its sFecificaticn 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 iE disturted. 

TAFPCr. is defined (in the file extension 
specifications) as alphamEric, each entry 2 
columns lcng, and ne sequence is specified 
for the table. (The program does not veri
fy the seguence of the tatlE even if 
SeqUEnce is specified in the File Extension 
Specificaticns.) 

L.i.n.~L.Q2.. The ap pli ca b Ie ten us cIa ss code 
selEcted is te be USEd in output-format 
specifications; it must, thereforE, be pre
served before the TAPBCL tatle is again 
employed in a LO~UP eperation. 

Tte MCVE of TABBCI to ECNCLS transfers 
the benus class COdE selected in line 01 
from the TABBCI hold area to a new field. 
TABBCL is aefined (in the file extension 
specifications) as 2 columns long per 
entry, and alphameric. PCNCI.S is tperefore 
similarly defined (it could haVE been 
definEd differently if thErE werE a rEascn 
therefor). 

The specification is eXEcuted only if 
the precEdinq operatien yieldEd a "hit" 
(indicatcr 20 on). 

li.!!:§_~J. ThE spEcificatien of TAEECL in 
Factor 1 causes thE contents of the TABBCL 
hold area--thE previcusly~selectEd (line 
01) Entry from thE functicn tablE: TAPECL-
to bEccme the oata for Factor 1. SinCE 
this is a LC~UP operation, Factor 1 con
tains the search argumEnt; i.e., the last
selectEd TABBCL functicn-table entry now 
becemes a search arqument. 
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Figure 4£C. Table Look-UF--Calculaticn Specifications 

TABBCI is also ~pecified in Factor 2, 
and therefore 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 argunent-tatle entry. 1his Fermits 
the proqram to selEct thE nth entry frcm 
the function table (TAEAMT--say, ancunt of 
Ferfcrmance bonus), a~d to Flace it in the 
hold area for 1AEA~T. 

The comFarison is lcqical (rather than 
algecraic), cEcause TAEECL is defined as 
alphameric. 

An exact match is rEquired between 
search argument and argument table; there
fore, a Ii'E:sultinq Indicatcr (2') is 
assigned cnly to Equal. (Ar: exact match is 
known tc exist, tecaUsE thE s~arch arqumEr.t 
was originally derivEa frcm the arcument 
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tatle.) 'TAEFCI is nct definEd (in the file 
ExtensicI ~FEci=icaticns) as being in 
sequence, bEcaUSE this makes nc difference 
in a search confinEd to an "egual" match: 
the frcgrarr ~ill search thrcugh the entire 
argument tatle until it finds an e~ual 
value (if it exists). Since alphameric 
compariscn is logical, ttE identical EECDIC 
character must be looated (e.g., 5 :f. +5, 0 
:f. Ct:f. 0) • 

TAEAl"!'I is definEd (in the file extension 
specifications) as numeric, each entry 5 
columns long, including 2 decimal Flaces. 

T~e sFecifications in thi~ line are 
eXEcuted cr:ly if the fir~t IC¥UP in this 
program CYClE yieldE d a "hi t"--otherwise a 
tonus class could still te in the TAEECL 
~old area frcm an Earlier Frcgrarr CYClE. 

line 04. The difference is calculated 
tetwEen the tonus percEnt ~elected in line 
01 frcm the tal:le 'IAEPCT (which steps in 
incr~ment groups) and placEd in its hold 
arEa, and thE prEcise performancE FErcEn
tage. TI-E diffErence (?'O) is stcrEd as 
fiEld DTFFR, 3 ccJumns lcng, rcundEd tc no 
decirral IlacEs--tte original values ccn
tainEd onE dEcimal Flace. 'Ihe oFeraticn is 
performed or:ly if the original ICKUP 
selEcted Fertinent data (indicatcr 20 cn). 

This illustrates that there may be occa
sions whEn thE Ertry SElECtEd frcm thE 
E~g~~~nt table in a LO~UP cFeration is of 
interest, because it diffErs from thE 
search argumEnt wren a REsulting Indicator 
is spEcifiEd for qigh or Icw orly, and 
l:EcausE it ~~ differ whEn Eigh and E~Dal 
or GCW ard Eoual are designated. 

line 05. ThE amount cf torus ray selEcted 
frcm-tatle TABAMT in line C~, and placed in 
its hold arEa, is addEd to tasic gross Fay 
(G R SPA Y) top r 0 vi d E fin a I <:: r c s s fay 
(FINGRS). TABAMT is 5 columns long, 
includina 2 decimal placEs and, therefore, 
fits in F1NGFS (6 columns leng, inoluding 2 
decirral rlacEs). 

The operation is cnly Ferformed if the 
first ICKUP opEration yiEldEd a "hit" 
(indicator 20 cn). Indicator 21 is not 
needEd, tEcausE tre second LCKUP must yield 
a "hit". 

liQ~_g& illustrates a numeric literal as 
searc~ argument. Table 'IAEL--thE arqument 
tatle--must tE defined with the same entry 
length (6) as trE search argument and the 
same forrrat (numeric)--see line 03 in file 
extension specifications. Table TABI is 
defined (in tl:.e file extensien specifica
tions) as descending. 

Ccmpariscn is algEtraic: tI-e first
Encountered value in TABL that is algetra-

ically smaller than -125E50, i.e., negative 
and larger in absolute value, satisfies the 
criterion. (Decimal point is ignored in 
LCKUP, and its position is not counted as a 
column in field length.) If the criterion 
is satisfied, indicator 2~ turns on; the 
'IABL entry that satisfied the condit jon is 
stored in the TABL hold area, and the 
corresponding (nth) entry from table 
~AB1#2 is stcred in its hold arEa. If no 
arqumEnt-table entry meets the specifiEd 
condition now), indicator 25 turns off, 
and the two hold areas are not disturbed. 

TAP1#2 is oefined as in descending 
sequence because of anothEr operation (line 
09)--this is irrelevant here. 

The operations in this line are per
formed cnly if no successful match was 
achieved in the first LO~UP operation (line 
01); i.e., if indicator 20 is off. 

The name TAB1#2 illustrates that the 
characters after TAE may be numeric (1, 2) 
and/or alphabetic (:If is an alphabetic 
character--see ]§fini!i~n_~i-1~rms). 'The 
other table names chosen all happen to be 
completely alphabetic. 

A numEric litEral is used hEre as a 
search argumEnt. AIFhameric literals may 
also be used; the argument table must then 
te defined as alphameric, and comparison is 
logical rather than algetraic. 

Lin~§_Q2_~B~_Q~. These specifications were 
included to Foint out that a function table 
could includE more than cne function. 

Assume that each entry in table TAB1#2 
really ccntains adjacent data for two 
functions--the lEft-hand function-1 field 
beinq 8 colUmns long and thE riqht-hand 
function-2 fiEld being 10 cclumns lonq, 
together forming the 18-column entries 
defined (in the file extension specifica
tions) for TAE1#2. 'Ihe sinqle LCKUP opera
tion in line 06 then supplies both func
tions associated with the selected 
arqument-table entry. 

By MOVE and MCVEI oFerations to fiElds 
of ap~ro~riate sizes the dual-function data 
in the TAB1#2 hold area can be split, and 
made available separately. 

The 0Ferations arE conditioned cn the 
ICKUP in line 06 havin~ tEEn performed 
(indicatcr 20 off) and 'data havino been 
selected from table TAB1#2 (indicator 2:
on) • 

Line 09 demonstrates the possitility of 
performing a ICKUP operaticn solely to 
ascertain the relaticnsr.ip of data in an 
argument table to the searcr arqument, 
withcut use of the selected data and 
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without selection of data from a function 
tatle. 

The system is to ~alt (after complEtion 
of detail-time output), ar,d/or calculatioE 
cr output operations are tc te modifiEd, i~ 
TAB1#2 (t~e argument table) cortains an 
entry loaically equal to or rig~er if 
EECDIC tran the contEnts cf the fiEld 
CRITRN. rifferent Resulting Indicators (E1 
and H2) wETe assigned to the two error con
ditions ieing crEcked, tc show that dif
ferent indicators may be assigned to Pigh 
and Egual or low and Equal. (That thE same 
indioator may ce assigned was shcwr in line 
01.) 

Tre samE tatlE (TAB1#2) is used as an 
argument tatle hErE and as a function table 
in line CEo 

TAE1#2 is definEd (in tre filE ExtEnsion 
specificctions) as alpr.aITeric, and eac~ 
entry as 18 fositions long. CFI'IRN must 
there!OrE te defined identically scmEwrEre 
(in inrut specifications or elsewhere in 
the calculation specificatiens). 'IAE1#2 is 
also assignEd a seguencE (dEscEnding) so 
that a ccmrarisen can tE madE fer Eigh or 
Low. 

lin£_lQ Entries makE data SElectEd (in a 
lOKUP opEratien) from tatlE 'IAEl (as placed 
in its hclD arEa) availatlE te any extErnal 
sucreutines, ty referencE to the field name 
TAEL. Note that tte table namE cannet be 
longer tran 4 celumns for this purFosE. 

liB~E_QJL_~JL_~~~_C6 alsc shcw that arau
ment and functien tatlss nsed not ~avE the 

same fiel~ lenqths, formats, numbers of 
decimal rlacEs, or sEguenc~. 

The tatles 'IAEPC'I and 'IABAM'I are contained 
in one set of car~s, in altErnatinq fermat. 
They must therefore be defined in one line 
of the file extension specifications. 
'IAEPC'I apfEars first in each table-input 
card; thErefere, it must te described in 
the left portion of the file-description 
line. The same applies tc 'IAB1#2 and TABL. 

The table TABFCI is alcne in its set of 
table-input cards; therefere, no Entry is 
made in the right pertion of line 02 in the 
file extension specifications. 

Note, in the calculation spEcifications, 
that trE lead ina of twc tatles from cne set 
of ta~le-input cards has no bearinq on 
whether a tatle is USEd as argumEnt er 
functicn table, or which tables are related 
to each other as araument and function 
tables. 

Ncte alse that, when twe tables are 
alternated in onE cara, cne Entry for each 
table is jointly ccnsiderEd a sinqle entry 
for puq::esEs of "t-1 umter ef '!'able EntriE;s 
per FEcoro" (cols • .::.::-.:::). A ccmpariser.. c£ 
the entries in eels. 33-35 (of trE file 
extension specifications) with the card 
layout form will clarify this. 

In linE 03, tte entry N in eel. 56--te 
define ~AP~ as numEric wit~ r..o dEcimal 
FlaeEs--co~le E~ually well ~ave beer.. C. 
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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 re~orts, and tc define the ccndi
ticns under which the particular output is 
to take ~lace. 

The s~ecificaticns for cutput can tE 
divided into t~o categories: 

1. File identificaticn and control--ccls. 
7-31 : 
Identification of out~ut files (output 

media}--File name; 
Stacker selecticn of cards; 
Forms contrel on the printer--SpacE, 

Skip; 
SegmEnt of the program cycle durinq 

which the output is te cccur (detail 
time, total time, or overflow time); 

Conditions under which the eutput file 
is to be created--Output Indicators. 

2. Field description and ccntrol--ccls. 
23-70: 
Identificaticn of fields whose ccntents 

are to be output--Field Name; 
Location of data fields en the rercrt 

and/or in outrut cards--End pcsition 
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 subsequent 

operations--Blank-After; 
Conditions under which a particular 

field is to be output--Output 
Indicators; 

For cutput to cards: whether the data 
described in a rarticular 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 IB~~Y§l~mL]~~ 
~QQ~1_lQL_~!~~1iBg_f~~~~B~Y_R~~~~§§iB9_Rou= 
tines~ Form C26-3605. 

A File Identificaticn occupies a sepa
rate specification line (cr--if there are 
AND or OR lines--a group of lines) followed 
by all Field-Descri~tion lines for that 
file cutput--~ne line per output field or 
constant. 

N0l~: When stacker selectina input-file 
cards, tased 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 Pield
Description entry. 

IBM INTERNAnONAl BUSINESS MACHINES CORPORAnON Farm X24-3352.1 
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output Indicators in a File-Identifica
tion line condition the ecc~rrence of out
put for the entire file (i .e., the refert 
or the card); in a Field-Description line, 
they only condition outFut of the Farticu
lar field, and are relevant cnly when the 
file outFut 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. 'S) must not be entered in the Cutput
Format Specifications. ~he Printer is con
sidered an output file--cr, two output 
files, when utilizinq the upper and lower 
fEeds of the Dual-Feed Carriage special 
feature. 

No check is made automatically cy t}e 
prcqram cr the hardware that an eutput card 
is blank in the columns into which data is 
to be punched. Such a test can be pro
grammed ty desiqnating the file a comcined 
file, and assigning Field Indicators to the 
relevant fields, defined as alfhameric, in 
the input specifications; if all fields to 
be punched are contiquous, they could be 
defined in the input specifications as one 
long sinqle field, for purroses of testing 
them for "blank". 

Specifications for all detail-time output 
must precede specificatiens for all total
time output. 

Users accustcmed to Unit Record applica-
""·tionssn"cuTdrealiz"e tnat""cara" c·ycle s· and 
total cycles as such do nct exist in RFG, 
nor does higher-level-total outFut neces
sarily occur later than lower-level: the 
program steps through total time and detail 
time in each comrlete pregram cycle, thus 
effering greater flexibility. Any RPG 
operation may be performed in either cycle 
segment--including the printing or punchinq 
of totals during detail-time outfut. 

However, detail time and total time 
occur at different peints in the cycle. 
The conditicns reflected by various indica
tors may differ at these different points 
in the cycle, and the data available fer 
output may represent different cards and/or 
different stages of calculation (depending 
on the user's program). 

Detailed informaticn is Fresented in the 
earlier section titled R~~~~~~_1~gif_E12~, 
and in Figure 6: Rpg_Pr~g£~~_l~gic. 

Within the grouping of detail time and 
total time, the seguence of outfut opera
tions corresponds to the seguence cf the 
output-fermat specificatiens lines. Trere 
are three exceptions: 

1. Overflow outFut occurs at overflow 
time, following total-time output. 

2. The lower and uFper feeds of the Dual
Feed Carriaqe sFecial feature are con
sidered two output files; yet, under 
certain conditions, output to both 
files is concurrent. 

3. Data for card printinq is transferred 
to the output data-stcraqe 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 diverqences will be further clari
fied later. 

Each File-Identificaticn line (or qroup 
of lines, when there are AND or OR lines), 

I 
toqether 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 sinqle file-output operation.) 

If there are several separate File
Identification (and grcups 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 fer 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
lowinq effect: 

,. If the output file is the printer--
pr iI!:t~ n.g()c:cur:§.~~Y~r:?J1:.~ I!lE::_§ .•. " ".If 
spacing and skippinq between lines is 
sUfpressed, the successive printing is 
en the same line of the form. 

If spacinq or skippinq between lines 
is specified, the printing is on sepa
rate lines of the form. This is the 
normal method to accomplish, for 
examFle: 

a. Printing of qroup totals celow 
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 
on different lines (for instance, 
t}e L2-level total under the t1 
total) • 

Not~: A print line conditioned by 
12 as Output Indicator is not 
printed later than (or under) a 
print line conditioned by t" 
unless the File-Identification line 
ccnditioned by L2 appears later in 
the output-format specifications 
than t~e 11 File-Identification 
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line: within cne cycle segment 
(detail time or tctal time), the 
Eequence of output operations 
adheres to the specificaticns-line 
Eeguence. 

T~ere is no such event--as with 
Unit Record accounting machineE--as 
rrajcr-total output autcmatically 
precedEd by intermediate, preceded 
by minor. By prcper assignmEnt of 
centrol-Level indicators (cols. 59-
6e, Input Specifications), indica
tor L3 can te madE tc rEFresent t~e 
eguivalent of a major contrcl 
treak, L2 an intermEdiate ene, and 
11 a minor one. However, the pro
gram does not reccgnize the dif
ference between I-indicators cf 
different levels, or between L
indicators and other indicators, as 
related to a particular class cf 
tctal: any indicators may be 
assignEd in Output Indicaters 
(cels. 23-31) tc ccndi tion the 
executicn of an cutput
specifications line. 1herefore, if 
12 represents t~e eguivalent of a 
tetal class higDer than 11, and the 
12 totals are to be printed under
neath the L1 totals, the File
Identification and ~ield
tescripticn Specifications condi
tioned by the L2 indicater must 
appear later than thcse conditioned 
by L 1 (i f both apply to the same 
cyClE segment) • 

c. Printing of several lines frem one 
input card; for instance, name and 
address en thrEe lines frcm a 
single input card. 

d. Printing ferms-overflow identifica
tion. This occurs at overflow 
time. If the same output file (the 
[rinter) is also Epecified (say, 
fcr group indicatien) by anether 
File-Identificaticn line--whicr is 
the normal situaticn--care must be 
taken not to unintentienally print 
Eome data twice. ('Ihis situation 
is diSCUSSEd furthEr, telew.) 

2. If the output file censists of cards 
(eutput cr ccmbined file)--succEEsive 
cardE are punched, document-printed 
and/or stacker selectEd. (See ]~l~iEl~= 
1i~~~~!~_!~~E~Q~_Q~~ing_2B~_lf~gf~~ 
£~~1~, under RrogfQ~_l~gi~_Xl~~~l 

ThErefore, all output operations-
punching, card-printing, stacker
selection--pertinent tc one card must 
te included in a single File
Identificaticn line (and its relatEd 
Field-rescripticn line (s), if any). 

If multiple output is reguired during 
thE same cycle seament tc each cf Eeveral 

Il~es, ~astEr throuqhput ffiay be obtained, 
throuah maximization of overlap, by alter
nating the output specifications for the 
files. Assume for instance: 

Cn a 1evel-2 (12) control treak, level-1 
totals are tc te printed cn one line 
cn the printer, followed by Level-2 
totals. It is also desired to summary
punch an output-file card with the 
Ievel-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 T-1 print line must be written 
ahead of those for the 1-2 print line, 
because output seguence in one cycle 
segment is determined by the specifica
tions sequence. By interposinq the 
specifications for one of the output 
operations to the card file between the 
two print-line outputs, throuahput is 
usually enhanced. 

E.g.: Specifications ~or output of L1 
totals to printer; then 

Specifications ~or output of r1 
totals tc card file; then 

Specifications for output of 12 
totals tc printer; then 

Specifications for outFut of 12 
totals tc card file. 

B~!~: Even if no card punchina is 
required at the 12-level, it is still 
advantageous to interpose the L1-1evel 
card-punch specifications tetween the 
11- and L2-level printer specifica-
ti on s. 

~igure 4 shows which oFerations can be 
time-shared. 

Eact file name is associated with a parti
cular input, outFut, or input/output unit 
(or device) by the entries in the File 
Descripticn SFecifications. Desiqnaticn of 
a file name in the outfut specifications 
therefore suffices to determine the file to 
be operat~d upon. 

Writing the output-format specifications 
becomes a simple task i~ the user has first 
analyzed his report and output-card 
requirements and laid cut 

1. 'The printed report (if relevant) on a 
Printer Spacinq Chart (IBM Form 
X24-3115--see Fiaure 1), and 
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2. The format of any output-file card~ on 
cne ef the many card layout forms 
available (e.g., see Figure 48 A). 

FILE IDEN~IFICATION AND CCNTROI--CCIS. 7-31 

One File-Identification line (cr group of 
lines, when there are AND or OR lines) is 
to be spEcifiEd per output operaticn fEr 
eutput file. Each such File-Identification 
line (or greup of lines) is follewed ty all 
Yield-Description lines pertinEnt to that 
eutput oferation. 

Note: WrEn stacker-selEcting input-file 
cards, casEd en file matching and/or calcu
latien rE~ults, the file must te dEfinEd as 
combined. Therefore, a File-IdEntificatien 
entry is wadE in the out~ut-Format specifi
cations, but it is not fellowed by a Field 
Descriptien entry. 

Each output file is given a separate name 
by the programmer--and the samE narre must 
te used for that file in the File Descrip
tien Specificatiens, te associate the file 
name with a particular I/O device. ThE 
same name must not be assigned te mere than 
onE file. However, when a card file is 
USEd both for input and cutput, it is 
termEd a "cembined" file, and the same file 
name is entered both in the Input and the 
output-Fermat Specificatiens. A file name 
must begin in col. 7 with cne ef the 29 
alphabetic charactErs, and may ccntinuE 
with alphabetic er numeric characters (tut 
not special characters or Emtedded blanks); 
it may be ene to eight characters leng. 
tPurth-erd"etai-ls "on f±:tes" an"d file namES 
appear under 1~~~1-E]g_Q]!~~!_Ill~§L in 
Introduction--RPG Functions and Character-
i§tif§~=Q~!in!ii~n_2f=ler~§;-a~d-lil~----
De~~IiE!12~~§~i1ic~!ion~·) 

The file name must te rEcerded in this 
field (ccls. 7-14) in the File-Identifica
tion line for an output (or combined) file 
the first time that file appears in thE 
output-Fermat Specificatiens. The same 
file may te specified several times--fer 
repeated eutput to the same file in t~E 
same program cycle (see J2'§.9]§lI.f.§_.fLJ2~Eci= 
ficali.f~E, 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 proaram 
cycle (Type 1: versus TypE T in ccl. 15). 
No file tame may appear in an AND er OR 
line. 

The mnemcnic cede letter entered here des
ionates during whict 2cqmEnt cf ttE prcqraffi 

cycle this output is te take placE. (SEe 
BRQ_RI.2gI~!!L12g!~L Figure 6 and RI.2gT~.!r! 
LOQi~_Il.2l!.). No "Type" entry is made in an 
OR line: the same type code is assumed to 
apply. 

D = Detail-time eutput 

].2!~: Code H (Heading) is syr.onymous 
with code D. The user may find it con
venient to assign F. to detail-time 
printed output he considers heading 
lines. It is important to realize, 
however, that there is no separate 
Heading time in the program cyclE--code 
F is never needed, and its use might 
lead to confusion. 

T = Total-time output 

All detail-time output (Type C) must re 
specifiEd ahead cf all total-time output 
(Type T). 

PeferEnce to BPG_RI.2gIE~_I2~i~ (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 frcm detail cards, printino the 
results of detail calculations, or puncrino 
into detail cards; whereas total-time out
put lends itself best to printing and/or 
punching of totals at the end of centrol 
groups, w~en data from the next card is not 
yet available. However, the use of detail
time and total-time cutputs is ty no means 
thus restricted--comprerension of tte RPG 
proaram cycle (with its attendant data 
flow, indicator relationships, and card 
movement) permits other arranaemen ts. 

"Note"-: "AI t hclii:f~ al I FiTe"::la en lTfica"tien 
specifications must be designated Type D 
(or H) or Type T, eutput cenditioned (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-cutput or total-output 
time. (This is discussed more fully under 
Q~1E~1_1Dgi~~12I§==~X_ErrQ_Q!, celow, and 
has already been described under RIQgI~.!r! 
12gic_Il.2~, and in the explanation for 
Figure SE.) 

Stacker Select applies only to card files. 
(If a Stacker-Select entry is made in tre 
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 nermal stackEr for the particular 
card punch cr read-punch device. If the 
d0vice contains more than a sinqle stacker, 
cards may be pro ram-directed to a non
normal stacker b designation of t~e 
desirt:;J ::, LdCkt: 1 Jl t1H~ iIl fju t or au tput-
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format specifications--subject to certaiu 
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 
1/0 devices, stacker Select should be left 
blank (however, any entry is simply ignored 
by the proqram). 

Note 1: When stacker 5 is designated, but 
the-I/O device referred to is the 2500 MFCM 
Model A2, the card is directed to stacker 
4: 

Not~-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 

Input-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. 

Note: 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~, Appendix E) • 

output-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 by 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, Matchinq
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 card types 
within a file via the input specifications, 
and others in the same file via the output 

specifications. The follovinq criteria 
must be observed: 

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~ 

Therefore, card types for which 
stacker selection is designated in the 
input specificatio~s must not have any 
output operations specified. When out
put File-Identification specifications 
are written for a file, any cardtype(s) 
within that file that had an input 
stacker-select specification must be 
eliminated from output operations by 
appropriate desiqnation of Output Indi
cators (cols. 23-31}--otherwise, output 
is to the next card and that next card 
is never read. 

For example, assume: 

a. File DETAIL contains three card 
types to which card-type Resultinq 
Indicators 10, 11, and '2 were 
assigned in the input specifica
tions; and 

b. Type 11 has a stacker-select 
instruction in the input specifica
tions; then: 
Only types 10 and 12 may have out
put operations specified; the entry 
N'1 in cols. 23-25 is the simplest 
way to accomplish this. 

3. If stacker selection is to be based on 
the status of any indicator except card 
type (such as MR, or one reflectinq the 
results of calculations), it must be 
designated in the output 
specifications. 

Stacker selection based on matchinq 
of files (matching records) requires 
that the file be defined as a combined 
file. (But see Pr.Qgra.mming 'I'i.E§, 
Appendix E, for BAL subroutines to 
accomplish t~is with Input Files.) 

4. 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 
l.!l.2ut_Specifications. 
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stacker selection at total-output time 
(Type T in cel. 15) caUSES selEcticn cf the 
"next" card. At this time: 

i3. 

b. 

rata frc~ t~at nEW card ha~ not yet 
been available for calculation, and 

The Matchina-Reccrd indicator still 
reflects the status ef the previous 
card, and 

c. Field Indicators still represent 
the previous card; but 

d. The card-type Resultinq 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 
ccntrcl aroup, the pertinent t
indicators are already on. 

A card's position as the l~E!_of_~SQn= 
!£~l_g~g~~ can net be recegnizEd by RPG as 
a criterion in time for stacker selection 
of that card. (The PT,ACE card in the 
Punched-Card Utility Collate Program pro
vides fot this; or, the RPG proqram may 
branch, ty operatien code EXIT, to a 
B.A.t. subroutine to accomplish this 
selection--see R~ggf~~~in~_1iB§, Appendix 
E. ) 

stacker Selection of matched er 
unmatched cards in a file=matchinq applica
tion:-basea-on-the status of the MR indica
tor (see ~~1~~1_1BQi~~to~§, below), should 
be specified for detail-time output (Type D 
in col. 1 =). The MR indica tor then 
Torrectl·y n~t1ectsthematcnSt:atu"S oft-ne· 
card that would be selected. At total time 
for a new card, the MR indicator reflects 
the match status of the preceding card. 

stacker selecticn for 2B_liB~E (see 2~!= 
EQ!_lrrQi~~lQ£§, below) is independent of 
that for the basic File-Identification spec
ifications line. It behaves like stacker 
selectien fer any ether line: if cel. 16 
is blank, the cards defined in the OR line 
enter the normal stacker; if a stacker 
number is specified, t~e cards enter that 
stacker. (But see item 3 under Stacker 
~~1~~!==2£_lirr~§, in lnE~!_~E~~i}l~~ll~BE.) 

These fields are left blank in File-Identi
fication specifications for card files. 

The Space and Skip fields provide fer 
printer forms-movement centrol. They apply 
each time the particular printer-output 
File-Identification specifications are 
executed, even when: 

1. The particular printer eutFut specifi
catior.s are repeated durinq the same 
program cycle--by a GCTC operation (see 
~E~~lati~~B§~iii~~1i~ns); er 

2. No data is actually printed, because 
the status of the particular Output 
Indicaters assiqned 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 Carriaae special feature is 
installed, forms control applies only to 
the forms carriage with which the particu
lar File Name is associated (throuqh the 
Device Code in the file description 
specifications) • 

Separate specifications may be qiven for 
OR lines. However, if an OR line is blank 
in all of these torms-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
arnm also to that nR line.. Tf the.re are 
also no specifications in these fields in 
any of the precedinq File-Identification 
lines (main or OR lines) ef 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
inq 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 
bnn·lc~: ·fiospac-:tng orskippinq ·takes plac"e, 
before or after, when output is based on 
the OR line. 

There must be no Space or Skip entries 
in an AND line. 

]Q!~: Relationships between Space and Skip 
specificaticns 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 before printinq by en
tering 0, 1, 2, or 3, respectively, in col. 
17 of the pertinent File-Identification 
specificatiens. 

A tlank in col. 17 has the same effect 
as enterinq a 0; i.S., no space before 
printinq. 

Space, After--Col. 18 

Egui valent to Col. 17, but controls liLE, 
spacing a=ter printinq. 
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Skip, BeIo.ce--Cols. 19-20 

Any numbEr from 01-12 may te entered tc 
cause the paper form in the printer to be 
advanced, tcfore tre line is printEd, until 
a punch is sensed by the tapE-reading 
brushes in the correspending channel of the 
synchrcnized fcrms-carriage contrcl tape. 
If a tape punch in that channel is already 
lined up with the brushes, the form ~ill 
nevertheless advance, until a punch in that 
carriage-tape channel reachES the taIe
reading brushes again. 

A leading 0 need not bE recorded with 
this BPG; i.e., ~1 = 01. 
00 is treated as equal tc nn 

Skip, After--Cols. 21-22 

Equivalent to cols. 19-20, but ccntrcls 
forms skipping after printing. 

Points tc Note 

1. If the user's applicaticn offers a 
chcice 

a. EEtwEen Space/Eefcre and Space/ 
After, space/AftEr should tE em
plcyed; or 

t. BEtWEen Skip/BEfcre and Skip/After, 
Skip/After shculd tE emplOYEd. 

Forms movemEnt after printing cf a line 
usually gives better thrcughput: it 
permits overlap cf subsequent prcces~ 
sing with the forms rrovement; Whereas, 
if ferms mCVEment takes place ahEad of 
printing of a line, execution of the 
print instruction has to await comFle
ticn cf forms movement. 

2. Line spacing may be stipulated for both 
before and aftEr printing of a line. 
Thus, a maximum cf 6 line spaces (i.e., 
5 intervening blank lines) may be 
achieved between sUCCEssive print lines 
withcut skiFPing. 

3. Forms skipping may be stipulatEd fcr 
toth tefore and after printinq of a 
line. 

4. If Space/BeforE and Skip/Befcre are 
both stipulated for the same print 
line: the Skip is executed first, fol
lowed by the Space operaticn. 

5. If Space/After and Skip/After are roth 
stip~lated for the samE print line: 
only the Space operaticn is executed. 

6. A forms advance to ttE nExt carriace
tape channel-1 punch is autcmatic; ~ 

a. At the conclusion cf program 
generaticn--unless the BPG Control 

Card (card B) contains a F in Col. 
11, which suppresses program list
ing during generation (see the 
~E§~~ti~B-I~~~~g~i~E manual) • 

b. After total-output time if, at any 
time in that program cycle (i. e., 
during detail-time output or durinq 
total-time output), a line was 
printed at or belcw the point at 
which a carriage-tape channel-12 
punch was sensed by the forms
carriage brushes--and provided OF 
(or OV) is not assigned 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 
cf the channel-1 carriage-tape punch 
from the channel-12 punch must be lonq 
enouqh to allow all lines in a program 
CYClE to be printed without exceeding 
the maximum desired print lines on a 
page. 

B~te: If OF appears in output Indica
tcrs of gQl fil§-Identification line 
for the standard (or lower) printer
carriaqe (i. e. I file FRINTER or 
PRINTLF), no automatic oVErflcw forms 
skip to the channel-1 punch ever occurs 
for that file: overflow forms skippinq 
must then be specified in an overflow
time File-Identificaticn line--see 
bElow. The equivalent applies to OV 
with the upper carriage--file PRIN~UF. 
(These statements Bo nct arrly if enly 
NCF or NOV appEars in Output Indicators 
fer t}e respective file, nor if OF 6r 
OV appEars only in Ki~lQ-Description 
Specification lines.) 

7. Successive printEr outputs can be 
printEd on the samE line of thE printer 
form (Le., without interveninq forms 
movement) by apFropriate space and skip 
specifications cf tlank or zerc, to 
effect "space suppression": if cols. 
17-22 are blank or zeros, no spacinq or 
skippina cccurs tEfore cr aftEr tr.e 
line is printed (but see distinction 
between blank and zerc for OR lines, 
abovej • 

Note however that, if thE multiFle 
cutputs--intended for a singlE line on 
the printer form--cccur durinq Bif
ferent program cycles, they may become 
sEparated to different Fages: the 
autcmatic forms advance operates as 
describEd in item 6 (t) abOVE, even 
though all space and skip specification 
fields for these outputs may bE zero or 
tlank. 
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If the multiple outputs to one 
printEr linE are in ttE sarre program 
CYClE, no autematic fcrms adVancE can 
separate the lines (since the autematic 
advance to t~e channel-1 punch takES 
placE cnly after tctal-outrut time). 

8. A Skip (by a specificatien in cols. 
19-2C or 21-22) past a carriage-tape 
chanrel-12 punch--i.e., frem a point on 
the page higler than the channel-12 
punch--has the following effects: 

a. If the skip is tc cr past a 
channel-l punch: ~he cverflo~ 

indicator (OF or OV) is not turned 
on. 

t. If the skip is to a carriagE-tape 
punch in any channel other thaL 
channell, and a channEl-l punch is 
net FassEd or rEactEd during this 
skip: The overflow indicator (OF 
or OV) is turned on, after thE line 
at or past channel 12 has been 
f:rinted. 

9. Cnce a line has been printed at or be
low tte point at which a carriage-tape 
channel-12 punch was sensed, an inter
nal switch is set which ~ill cause the 
cverflow indicator (OF or OV) tc turn 
cn E:.!_!h'§_§l!Q_of (not d1:ring) that 
cyclE-segment output time. It cannot 
tE turnEd off by a skir-to-chanLEI-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 CutFut 
I nijj._<;;gj:QX S Q:f an y. TilE
Identification specificaticns line 
for that file, an automatic skip to 
channel 1 (as statEd in E (b), 
atovE) will then cccur after tctal
cutput time of that rrcgram cycle-
even if a skip to channel 1 was 
specified (and executed) in a File
IdEntificaticn spEcificaticns line 
~hose output followed the detection 
of the channel-12 punch, in the 
same program cycle. 

t. If OF (or OV) is specified in cut
rut Indicators of any File Identi
ficaticn speci~icaticns line for 
the respective file, t~e program 
will execute overflow File
Identificaticn specificaticns for 
that file at overflow-output time 
fcllcwinq total-cutput time--even 
if a skiF to channel 1 was speci
fiEd (and executed) in a File
Identificaticn sFecifications line 
whose output followed the detection 
of the channel-12 funch, in thE 
sarre prcgram cycle. 

10. If it is desirEd to cause the overflow 
indicatcr (OF or OV) to turn on (at the 
end of the program cycle-seqment), so 
that overflow output can be performed 
after total-time output--but it is 
necessary to skiF to channell from a 
pcint on the paqe higher than the 
channel-12 punch--two ~kip specifica
ticns are required: first skir to 
channel 12, then to channel 1. As 
explained in item 9, atove, the skip to 
channel 1 will nct turn off the over
flow indicator, cnce it has been sig
naled to turn on by sensing of the 
channel-12 punch. 

B~!~_l: 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 arart, 
because of the high-speed skip capa
bility of the dual-speed carriage on 
these models (see the publication IB~ 
l~Ql_R±i:!!!er, F·orm A 2 4 - 307 3). 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 orerations. 

If it is nevertheless desired to 
utilize Skip for distances of less than 
eight lines tetween consecutive tape
channel punches, punches may te placed 
in thE same positions in two different 
tape channels. ~he Skip instruction 
must then be alternated between the two 
channels. Note, ho~ever, that a skip 
to a channel-1 punch can have implica
tions that differ from skipping to 
f-U-I'J-GM.£ i-nG-tIl €-£ en a--n-n-e Is-~-s-€-€ Q.!!"!~ 
Indicators--CF and OV, below). Channel 1-should-therefore-be avoided, in some 
situations, as one of the alternating 
chanr.els. 

]2!~1: For compatatility with other 
RPGs, there should be an entry in at 
least one of the Space or Skip fields 
of the first FilE-Identificaticn sreci
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 ~pace/After (col. 18). 

Q~!E~.!_I!!Qi:f~12£§==~21§~_~]=11 
(File-Identificaticn Specifications) 

Indicator codes entered in these fields 
determine the conditions under which tre 
output operations defined in this File
Identification specifications line, and in 
its subsidiary Field-Description s~ecifica
tions lines, are to be executed. 
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Note that output Indicators ~n thE FilE
Identificaticn ~pecificatict~ line control 
the cccurrEnce of that entire cutput-~LOt 
ef a particular fiEld. (Cutrut Indicators 
may also tE assigned to individual fields. 
This is discussed under li§lg ~§§~rilti~~ 
anQ_~~nt~sl, tElew.) 

AtsencE of an entry calls fer Executien 
of that eutput at detail time er total 
time--D (or H) or T, respectively, in col. 

15 (Type) --Each program cycle. Ncte that 
detail tine includes detail-cutput time 
teforE the .t:irst card has teen rEad (wrEn 
the 1P indicatcr is cn). 

Any indicator--except OF or OV (dis
CUSSEd sEparately belc~ --rray te entered in 
cols. 24-25, 27-28, or 30-~1 te instruct 
the pregram 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). 1-:'" an N (=Not on) is enterEd in the 
column preCEding the indicatcr cedE (cel. 
23, 26, er 29, respectively), the output is 
perfcrmed only i~ that indicator is nct on. 

NO!~: Any ~ECrIC charactEr etrer than N in 
cel. 23, 26, cr 29 has the same meaning as 
a blank. 

The ttrEe fields (cel~. 23-25, 26-28, 
29-=1) arE identical in functicn. If lESS 
than thrE~ ccnditienina indicators are 
assigned, it does not mattEr which ef the 
thr~e fields are used. Up to tr ree dif
ferent ccnditicning indicaters may te 
desiqnatEG in one File-Identificaticn spec-
ificaticns line. All indicaters assicned 
to one line are in an AND relaticnshiF to 
each othEr; i.e., the conditions for all 
indicators in the line must te satisfiEd 
for the cutput te be performed. Each cf 
the several indicators may individually be 
required te te en er net cn (N) as a cendi
tien of perfermance of tr.e output 
operaticn. 

If more than threE OutFut Indicatcrs in 
a~ ANr relaticnshir are needed to ccndition 
an output eperatien, additicnal lines may 
be used, each able to accemmedate up to 
three more indicator entries. Suct lines 
must be immediately below tr.e initial File
Identification specificatiens line for the 
particular outrut. They ffi~st te blank 
Except fcr the werd AND required in cols. 
14-16 and the desired entries in Cutput 
Indicators (cols. 23-31). 

Different Output Indicators may be 
placed in an OR relatienshir to each ether; 
i.e., the eutput oreratien is tc bE FEr
formed if any cne ef several indicatcr cri
teria is satisfied. A separate file-

Id€ntificaticn sFecificatic~~ line i~ us~d 
for each OR line, and placed immediately 
beneath the initial File-Identification 
1 i n e ( 0 ran y A. N D 0 r C R 1 i n e s ) for the p a r
ticular output. The word OB is entered in 
cols. 14-15, the desired indicators in Out
put Indicaters, and--optionally--Stacker 
Select and forms centrel instructions in 
cols. 16-22. 

Eoth AND or OB relationships may te 
speci~ied iT ccnjunction with each ether-
i.e., the output operation is to te per
formEd if any ene ef several ccmtinatiens 
of indicator conditiens is satisfied. 

when there are A1I or CE linES for an 
eutput cperatien, tren every AND line, 
every OR line, and the initial File
Identification specifications line for that 
output opEration mu~t each have at least 
one entry in Output Indicators. If the 
indicators for successive lines in an OR 
relatiensrip are not cempletely mutually 
exclusive, the program executes the speci
fications (Stacker Select and forms cen
trol, if any) of the first line whose indi
cator criteria are satisfied (except if one 
of the Output Indicators specifications is 
CF or cv, for the lower or upper feed 
respectively--see telow). 

Entries in Output Indicators utilize 
indicators only to condition the executicn 
of an operation--trey do net set them as 
Besultinq or Field Indicators. ~herefore, 

the use of an indicator in output Indica
tors never cranges its status (on or not 
on). An Indicator applied in Output Indi
cators reflects the statu~ (on or not on) 
it previously assumed: 

1. As card-type Pesultinq Indicater, er 

2. As Field Indicater, or 

3. As calculation Resultina Indicator, or 

4. As Control Level indicator, or 

5. As Matching ":Fields indicater (MR), or 

6. ~hrouah a SETON or SETCF instruction, 
cr 

7. As its initial status at tre bEqinning 
cf rroqram execution--if never cranced, 
er 

8. As a result of a flank-After cutput 
instruction, or 

9. As a censeguEncE o~ fcrrrs-centrol 
carriaqe-brush sensinq 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 tirne--for example: 

(a) It may reflEct different cards. For 
instance: 
At tetal time, the MR indicator and 
Field Indicaters reflEct tte previous 
input 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
ploYEd in the normal maLner, with Cen
trol Levels: 
An L-indicator in output Indicators of 
a total-time output operation (T in 
col. ~5), makes printinq or punchinq 
at total time contingent on cccurrence 
of a control break of that or higher 
level--the standard method for proqram
ming output cf qroup tctals cr of spec
ifying a group-printEd report; but 

An [-indicator in Output Indicators of 
a detail-time output operation (D or H 
in col. 15), makes pr inti ng or punch
ing at detail time ccntingent on a pre
ceding contrcl break of that or higher 
level--a method for prcqramminq qroup
indication (printing identifying data 
only from the first card of a control 
grou p) • 

For details on indicators, see also R£Q= 
g£~~_1Qgif-Xlo~, RP§_f£Qg£~~Qgif, (Figure 
6), lQQif~lQ£§, lQQif~!~f_]i§ra£ch~, and 
Ma1~BiQg_Q1-Xil~§, all undEr g£2g£A~~iB~ 
fO£_]gG-=~~n§£~1_1n!Q£~~!i£ni ]§§~l!i~ 
lnQif~!or§L !i~ld_lnQifA1~£§, £Qntr£1_1~~~1 
an-d"t1"a!.£:.l:!trrg~.I1:§.!gE..L a 11 IlTI<i"e t .ItLE]~L~:2.:f.§~l= 
fi£~!iQn§i and lndifA1Q£§ and ]~§ult~ 
Te§iing_IieldsL under £Alf]l~!iQB 
.§E§~ifiS:E!iQn§..: 

Points te Note 

1. The eutput operation called for by the 
File-Identification specifications 
cccurs in a proqram cycle--at detail 
time if D or H is specified in cel. 15 
(Type); at total time if T is spEcified 
in ccl. 15--if either of the followinq 
situations in Output Indicators (cels. 
23-31) applies: 
(a) !he Output-Indicators fields are 

1:1ank; or 
(b) Any indicators specified, and not 

prEcedEd 1:y N, arE then cn; and any 
indicators specified, and preCEded 
1:y N, are then off. 

These criteria are valid alsc at the 
detail-output time that precedes the 
readinq of the first input card (the 
uppermost IIC tlock in Fiqure 6, ]£g 
g.!~gfA~12gifl· 

If the output is to ce suppreSSEd at 

detail-output time prEcedinq the read
inq ef the first input card--and it 
should normally be suppressed at that 
time, except for the printinq of con
stant data as report or column 
headinqs--an indicator must be assiqned 
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 Resultinq Indica
tor); or it can be an indicatcr 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 followinq which 
are on at the start of obiect-proqram 
€xecution (see also lngifA!or_]i~±E±S:BY 
and Fiqure 11): 
1P and La; and any indicator assiqned 
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 printinq of constant 
report-headinq data (see Constants, 
below)--before the first input card has 
been read, may [roduce spurious 
effects: such as a line of zeros 
printed, a card punched or printed with 
zeros, or a comtined-file card never 
read, etc. (See also Q.!:!..t.E.!:!..t_]~for~ 
Ki±st_~~£g_is_]~~QL under g±~±~~_logi£ 
K1Q~1 

2. Total time is always bypassed in the 
first proqram cycle--and in the first n 
prOqramcyclesunaer"ceriain circum-=
stances. (For a full explanation, see 
lQlal-Ti~~_f±Qf~§§ing_2n_~]~n=1~L 
under g.!~g.!am-1~gis:_Elg~..:l 

Bypassing of total time does not, 
however, prevent the proper settinq of 
L-indicators to reflect group-control 
breaks. Thus, even thouqh total-time 
output is bypassed, I-indicators speci
fied in Output Indicators to control 
group-indication (i.e., printinq of 
identifyinq data from the first card of 
a control qroup) at Q~l~il time will 
operate properly also fer the first 
data card of t he deck (bu t see 3, 
below) . 

3. T~e [-level centrol fields in the first 
data card (of a type for which control 
fields are specified) are compared 
aqainst zeros (EECDIC Fa) in cere 
storaqe. Zeros (and, for numeric 
fields, also blanks) in control fields 
of such a card result in an "eoual" 
ccmfarison and therefore do not turn on 
the relevant I-indicators. This may 
present a protlern in oro up-indication 
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for the first contrcl group when the 
control fields cf the first greup con
tain no significant data. (See ~]~£i§! 
Consideratiens for Indicators 11-19 on 
~]un=In"~-under-lQdicator~~-In-thE-sec-
tien Ri2~E~~i~g_i2~_]R~==g~B~~El 
Information. ) 
---A~echnIque for circumventing any 
sucr. preblem is presented in R£~g£am= 
min3_1i2§L Appendix E. 

Figures 50 A and B illustrate specifica
ticns for File Identificaticn and Centrol, 
temporarily Excludino the OF and OV indica
tors (discussed next). The reader is asked 
to assume, for pur roses of this illustra
tion, that Each File-Identificatien speci
ficatiens line (cr group of lines, wben 
there are AND or OR lines) is fellowed by 
at least one Field-Description specifica
tions line (discussed later). 

Programmer __________ _ 

I Spac. Skip 
Output 

Indicators 

Lin_ Filename Ei 
I 1 Q. .eJJ 

~ ;. ~ . 
E !l ~~ 

~ And 
of l ~ 

~ ~ ~ 
3 A 5 6 78 9101112131<1 1516 1718 1920 2122 232425 262728 29 30 31 3~ 

0 1 oREPORr*tll 3 ~j tP 
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0 3 0 J) t N1P NHl 
0 4 0

1 1 1 I 

0 5 0 T 12 Lt 
0 6 0 

0 7 ojSUMCARD T Lt 
0 8 01 

0 9 oREPORT*t T ~1 LZ 
1 0 01 

! 1 °i T t, '1 Lf< I' 

II: 2 1:1 I1111 I I I I I 
FiQure SOA. Simple Examrles of Entries for 

File Identificaticn and Cen
trol (Excluding O~ and OV 
Indicators) 

Explanation of Entries in Figure SOA 

h§s~m]1ien§: A straig~t listir.q is 
desired, with two classes ef total and 
grand total. Peadings of ccnstant data are 
to be printed on one line across the tep of 
the report on the first page. At each 
1evel-1 centrol break, a summary card is to 
be punched. The printer has been assiqned 
(in the file description specifications) 
the file name REFORT#1, and the card punch 
device has the file name SUMCARD. 

~~£iiicE!if~_liB~_Ql caeses printing enly 
at detail time and only before the first 
data card has bEen read: 

REPORT#1 is as~ociatea with the printer; 
F in col. 1S (Type) specifies detail 
time (a D, instead of H, would have been 
synonymous) ; 

The lF indicator is on at the beginninq 
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 ~rinting 
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 1P were not specified, but Output 
Indicators left blank, the heading con
stants would be printed at detail-output 
time cf every program cycle. 

Skip/Before to the next carriage-tape 
channel-01 punch is specified, to make sure 
to start at the to~ of a fresh page. After 
the headina, the form is advanced 3 lines, 
so that two blank lines intervene before 
the first detail-data line. 

~iQ~Ql 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 CD in col. 
i5--H could have been used instead) ; 

The output is sUfpressed if the H1 and/ 
or the 1P indicator is on. NH1 was 
arbitrarily chcsen to point out that 
P.1 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 
sUfpress output. If N'P were not 
assigned, the output would also occur 
tefere the first card has bEen read. 

The 1 in cel. 18 causes sinqle spacinq 
after each detail-output line. 

LiQ~_~2 causes printing at tota~ tlme (T in 
col. 1S), provided the 11 indicator is on. 
This is the normal method for printinq 
totals at the end of a centrel group of 
Level 1. The file name need not be 
repeated, eve~ 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 
cetween the last detail line (where 1 
Space/After was Epecified) and the ~ 1-total 
line. After the 11-total line, the form is 
advanced 2 lines, te leave a blank line 
before the next detail line. 

Lin~_gl directs the program to punch a card 
(SUMCARD is aSSQCiatEd with a card outFut 
or comcined file) at total time, if the L 1 
indicator is on--a standard methed cf 
puncping group totals into Eummary cards. 

The SUMCARD output spEcifications cculd 
have fellewed the 12- er IR-level printer 
output; cut they were delicerately inter
posed between the 11- and 12-level printer 
output specificationE: alternating eutput 
media for the same program cycle tends to 
speed throuqhput. Therefore, the higher 
the propertion of l2 contrel breaks in 
relatien to 11-only creaks, the more iE 
gainEd by interposinq the card-punch output 
cetween the two printer operations (Eee 
~~~~B~~i ~B~~iii~~1iQB~, above). 

line_g~ causes printing at total time, pro
vided indicator 12 is on. This is the 
normal method for printing totals at tr.e 
end ef a centrel aroup of level 2. 

Because ~his output File-Identification 
specificatiens line is celcw the 11 line, 
the f_2 tctal .will ce printed below the t 1 
total. If the specificaticns in line (9 
were to precede those in line 05, then--at 
every centrel crEak ef lEvel 2--thE L2 
totals wculd be printed ahead of the 11 
totals: within the same program cycle seq
!ll-e-H-t--(d€t ai-loT tota-l) itt Ecper-aticm::for 
the same eutput device are executed in the 
order in which the specificatiens aFPEar in 
the cutput-fcrIPat q:ecifications (see 
~~gQ§n~~_Ql_~E§~ifif~1i~B§, above). 

After Every 12-level Frinter cutput, the 
forms-ccntrol-carriage tape advances tc the 
next channel-1 punch, i.e., the top of a 
new Fage. 

The file name REFORT#1 must ce rEcorded 
cecauEE cutput tc ancther file (SUMCARI;) 
intervenEd. 

Line 11 is equivalent to lines 05 and C9, 
tut-is~operative enly when the Last Record 
indicator is on. Final totals are printed 
en a predetermined line (SlIiF/BEfore te 
carriaqe-tape charnel 10), and a Skip/After 
to the top of a new page takes Flace after 
printing. T~e file rame iE the Earre as for 
the Frecedina output and tr.erefore need not 
ce repeatEd. 

Throughout, note that (1) all detail-output 
specifications must precede all total-
output specifications, and (2) Space and 
Skip are forms-control specifications and 
can, cf ccurse, only te entered if. FilE
Identi~ication lineE fer Frinter output. 
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Figure 50B. Further Exam~les of Entries 
for File Identification and 
Control (Excludinc CF and OV 
Indicatcrs) 

Explanation of Entries in :igure 50E 

!~~~m~!i~n§; The MFCM and a printer are 
used to Froduce an inventcry statUE report; 
to update the inventory item-master card 
file; and to punch unit and extended prices 
into item-order detail cards, on the casis 
of quantity in the detail cards and unit 
price in the master inventory cards. 
Behind the item-order-card aroup for each 
stock numcer represented is a blank trailer 
card, which is to become the updated 
inventory-item master card. Inventory-item 
masters are in harFer 1, transaction (i tem
order and blank) cards in hopper 2. 

The cld inventory mastEr-card file is 
named CLDBALCE; the file wit~ the item
order detail and blank cards is named 
TRSAC'INS. Eoth files are defined (in the 
File rescription specifications) as combi
ned files: the TRSACTNS file because its 
cards are to be read, punched, and stacker
selected at outFut ti~e; tbe 01DEAICE file 
only because, besides ceinq read, some of 
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its cards are to be stacker-selected on the 
basis of the MR innicator--which must be in 
the output specifications, and reguires an 
output operation (say, punchinq a "blank" 
in col. 1). 'T'he piles are matched (Match
ina ~ielas--'l) on stock number. 

The file TNVNrrF.Y is associated with the 
printer. The File Description specifica
tions call for turnina the T,R indicator on 
when hoth card files are exhausted. 

Specification line 01 causes printina only 
at-jetaii-tirne-(D-in-~ol. 15--P would have 
had the inentical effect), ann only before 
the first 1ata card has been read (1P in 
output Indicators). (Peadina oata, in the 
form of constants, is presume~ to be con
taineR in the ~ield-nescription specifica
tions.) Before the line is printed, the 
form skips to the top of a new paae (01 in 
cols. 1 <?- 2('\); and a fter print ina, the form 
advances to the next ~arriaae-tape channel-
2 punch (02 in cols. 21-22). 

LiQ~§_Q2_~Qi_Q~ cause ola inventory mast~r 
cards to enter the normal stacker (stacker 
1) for the primary hopper of the MFCM 
(blank in col. 1~--a 1 coul~ eaually well 
have b~en specified) whenever there is at 
least one match ina detail (item-orner) 
card--MR indicator on--but to enter stacker 
2 (2 in col. 16) when there is no matchina 
detail--NMR. Tn line 13, new inventory 
masters are also selected to stacker 2. 

tiQ~§_Q1L_~~_~Qi_l1 jointly have the effect 
of selectina out (to stacker 1) old inven
tory masters (line 03) that are beinq 
replaced hy updated new ones (line 13); but 
directina to stacker 2 those old inventory 
masters for which no new ones are beina 
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 NMP, respectively, the 
card-type Resultinq Indicator (05) assumed 
to have be~n assiqned 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 beginninq, without reinq 
read. 

Lin~~06=Q2 illustrate AND and OR specifi
cations. The operations are performed if 

eit~er 0+ t~ese combinations of conditions 
exists: 

Indicators ~F ane 21 and 40 and 62 are 
all on; or 

Tndi~ators MR and 21 and 14 are all on, 
and incicators 40 and 62 are both off. 

These are presumed to be tvo types of item
orjer detail cards, to be processed alike. 
Both types are selected to stacker 3 (by 
entry Of different stacker numbers in lines 
06 ann OP, the two types could be aire~te1 
to di -Fferent stackers) . 

~~rr~_~J. All item-orner detail cards (say, 
card-type ~esultina Indicator 21) shou11 
have a matchinq inventory master card 
(Of.DBAfCF file). If there is no master 
(inBicator condition NMP), either a master 
cara is missina or the aetail carn is 
punched with a wrona stock number. The 
detail card is directed to the normal 
stacker (col. 16 blank) for the MP2M 
se~ondary hopper, to be investigated. 

A second indicator specification 
(besines NNJR) is required (card type 211 was 
usea) to prevent performance of this output 
before the first data card has been read 
ana each ti me an Of DBA f,2P card is pro
cessed, an~ to distinnuish this card from 
the blank cara (spp line 13) at the end of 
ea~h stock-number detail-card qroup. 

'T'he file name (cols. 7-14) need not be 
repeated, hecause no other file name 
intervened. 

Tine 13 speci~ies the output ~or the blank cara-at the end Of each stock-number 
oetail-caro arou p. Th is card will be 
punched with the updated inventory informa
tion, and hecomes the new inventory master 
for the particular stock item. 

Resulting Indicator 01 was assiqned 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 seqments of the program cycle-
provided the appropriate data and indicator 
settings are available: this card type 
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(tre blank card), alt~ouqh part of a combi
ned file, serves only for output; no data 
is read from it; the·data is ready for 
"summary" punchinq when the preceding card 
has been processed, ana 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 aedition to 01) in 
Output Indicators; the output should be 
performed at 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 ~5.) 

lin~_12 provides for printinq the updated 
inventory information after the last trans
action card of each stock-number group. 
This is the proaram cycle durinq which the 
rlank care (indicator 0 n at the end of 
each group is beina processed; therefore, 
ineicator 01 is specified in output Indica
tors. Aqain, the printed output is per
formed at detail time (D in col. 15); but 
it could equally well be performed at the 
precedinq or followinq total time. Either 
way, it illustrates a qroup-printed report, 
since the individual transaction cards are 
not printed. 

T~e form is spaced 2 lines after each 
printinq. 

Lirr~-1l provides for the printing of grand 
tota-ts-;-----tire- -- output: ---i-s -p~rTorlife do-on JY'--wn-en-
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 qrand totals are printed at the top 
of a new paqe (01 in cols. 19-20), and the 
form is aqain advanced to the top of a new 
paae after printinq (01 in cols. 21-22). 

1. 11.11 detail-output specifications must 
precede all total-output 
specifications. 

2. Card outpu t operations contingen t upon 
the status of the MR indicator (applied 
in the normal manner, to the matchinq 
of files) at detail time reflect the 
matchina status of the card being pro
cessed; at total time, MR still 

reflects the matchinq status of the 
precedinq card: this can be utilized 
for output to a card based on the 
matching status of the precedinq card. 

3. In this example, Control Level was not 
utilized: a blank (trailer) card was 
assumed to have been merqed previously 
behind each stock-number group of 
transaction (item-order) cards. The 
program cycle for the trailer card is 
used to perform the qroup-end 
operations. 

This re-emphasizes that Control 
Level (L-indicators) and matchinq 
Fields (M1, M2, M3, and the associated 
MR indicator), have no inherent connec
tion with each other--applications 
involvinq matchinq-records groups do 
not necessarily reguire Control Levels. 

In both Figures 50A and SOB, forms 
advance to the next channel-l 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 designated 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 associated with the standard forms
control carriage, and with the lower feed 
of the Dual-Feed Carriage special feature 
(se~ below) available for the IBM 2203 
Printer. OV is the overflow indicator 
associated with the upper feed of the dual-

-re-edcarrIaqe':-

The principal functions of the overflow 
indicators are (for their respective 
carriages) : 

,. To provide for the control of output 
operations--among them such as forms 
advance to a new paqe, 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 proqram-cycle 
segment--i.e., after completion of all 
detail-time output, or all total-time 
output--if, during that program-cycle seg-
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ment, either of the following situatiens 
cccured in that file. 

1. A line was printed at or below the 
point of a carriage-tape channel-12 
Funch durinq detail- er total-eutput 
time--i.'e., after a Funch in channel 12 
was encountered (sensed) by the 
carriaqe-tape stop br~shes; or 

2. A line was Frinted after a programmed 
forms-skip was executed (durinq detail
or total-Dutput time) past a carriage
tape channel-12 punch, tc a punch in a 
channel ether than channel 1 and 
without passing a channel-1 punch. (A 
forms skip past channel 12 to or past 
channel 1, before tre ever flew indica
tor was turned on as explained in 1 and 
2 above, does not turn it en.) 

When either of these twc conditions 
occurs, it stores a signal tc turn en the 
overflow indicator at the end of that out
put time and, if this is dEtail-output 
time; tren also after the next tctal-output 
time. 
(No new overflow signal is created if chan
nel 12 is passed during everflcw-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 cempletien of the next Q§~Eil-output 
time (unless they then remain cn because an 
everflow cendition occurred again during 
that detail-output time). Cnce the condi
tien for turning the overflow indicatcr on 
has been met, even a Skip to channel 1 will 
not turn it off: thus, everflcw-output
time infermation can be printed before andl 
er after a skip to any channel_ 

Four peints inherent in the above state
ments shculd be emphasized: 

'. Regardless of whether the overflew con
diticn cccurred during detail-time or 
total-time output of a program cycle, 
the indicator does not turn off again 
until after the next detail-time 
output. 

Therefore, if the status ef thE 
cverflow indicatcr is to be used tc 
control the performance of 
calculations--and, by the nature of the 
application, the overflcw pcint ceuld 
te reached durinq either detail cr 
total output--the calculatiens condi
tiened by the overflew indicatcr should 
be specified for detail time to ottain 
consistent results: if the everflcw 
pcint was reached during either detail 
or total time, the overflow indicator 
will te cn during trE next detail-time 
calculations; however, during total
time calculaticns, it is on only if the 

eVer!LOw conditien occurred durinq the 
precedina 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 tctal-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 
conditioned based on occurrence of an 
overflow condition during printing of a 
previous line in the §E~§_2~~£E-CY1§ 
.§§..9E§.!Lt· 

3. Although the overflow indicator does 
not turn on until completion of output 
for the program-cycle segment during 
which overflow was ~ignalled, 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 skippinq past channel 12 
to Qr ~ast channel 1 does not. This 
has certain implications! 

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 proqram 
cycl~--ene of two events eccurs: 

1. If -tOF (or 1'lOV, respectively) does not 
appear in Output Indicators (cols. 
23-25, 26-28, or 29-31) of anY_Eil~
Identification specifications line of 
that file (see also ]~£l=E§~~_~£££i£~~, 
below): The form (for that file) is 
autcmatically advanced until the next 
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2. 

charnel-1 punch is sensed by the 
carriage-contrel stet trusfes. (If a 
char.nel-1 Funch is already at the 
carriage-centrel brusres, the form is 
ddvdnc~J lc th~ next channel-l punch.) 
Nevertheless, the overflew indicater 
remains on until conclusion ef the next 
detail-time output. 

If ~CF (or ~OV) appears in CutFut Indi
cators of EQ1_Iil~-Identificatien 
specifications line of that file, and 
that indicator is en: 

The program next performs overflow
time output (see belew: Q~~~~~ 

lngl~E!~~§==~lL_~!l· 
No automatic forms advance takes 

Flace in the pertinent file (standard 
cr lcwer-feed file fer OF, upper-feed 
file for OV); but autcmatic forms 
advance is retained for the ether file 
(if dual-feed carriage used). The 
everflew 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 out~ut to take rlace, nor does 
it prevent autematic overflow forms 
advance to channel 1--unless trere 
is an OF (cr OV, resFectively) 
specification elsewhere in File
Identificaticn Output Indicaters 
fer that file. 

(b) Entries ef OF or OV in outrut Indi
cators of Ki~lQ-Descriptien sreci
fications lines have no effect on 
autematic .f9~m~.~(lY<;!DC::~L?D.q dC .. Dot. 
c·aus"E-the prograrr tc perform 
ever flew-time output. 

Nete that the autcmatic everflow ferms 
advance er the alternative perfermance of 
everflew-time eutput eccurs after total
output time. Thus, with detail and total 
rrinting preqrarrmed in the cenventional 
manner--at detail time and total time, 
respectively--all detail lines and all 
total lines of one program cycle are cem
pleted befere ferms advance er everfle~ 
output takes place. Therefore, the 
channel-12 punch must be rlaced high eneugh 
to permit ce~Fleticn of the maximum detail
time and total-time output lines of one 
proaram cycle beneath tre location of the 
ehannel-12 punch. (It is ~essitle te fro
gram ferros everflow to take rlace prier to 
total-time output--see f~2~~~~~lng_li~~, 
Appendix E.) 

If an overflow indicator is turned eff 
or on ty a SETOF or SETON instructicn, cr 
as a Field or Resulting Indicator (in input 
or calculation sFEcificaticns), it 
reverts --at the cenclusicn of the output 

time that follows its programmed setting-
to the status it wo~ld have had etrerwise. 

~urtrer details on the teravior of over
flow indicators appear in Fiaure b (~PG 

Proaram Logic) and under R£29fE~_12Qi~_I12~ 
(Overflow-Time Output) , lngi~E!2rs (CF, 
CV), and Ingif~!2£_£i~f~f~~1--all in R£2= 
g£~~~ing_i2I-]R~==2§n~~~1_lQfgf~E112n; 
under ~~ac~L_~!i~ (Points to Note: 6,8,9, 
10), above; Q~1£~1_lngi~E!2f§==QE~_Ql, 
immediately below; under ~~El=l~§g_£E£= 
fi~Q§, telow; and under Q~!I~~_lngl£E12£~, 
in ri§lQ=]~~~fi~!ien_~~~fiii£~!ion~, below. 

Output Indicators--CF, OV 
(File-Identificatien Specifications) 

Entries of indicators other than CF and CV 
are dis c us sed abc v e ( u n d e r Q~~I~~ 
lQQi£E12£§==~Ql§~_1J=JJ1. Entries of NOF 
or NCV operate like entries of any other 
indicators in these fields (cols. 23-3 1), 
except that the outfut is then conditioned 
to re perfermEd only if that overflow indi
catoL (CF or OV, respectively) is not on at 
the particular outFut time (detail or total 
time--D or T in col. 15). 

The conditions under whic~ everflow 
indica tors (CF, CV) are on are explained 
above (Q~§ff12~_lQQifE!2f§==QK~~~). 

If CF (or OV) is specified in Output 
Indicators of a File-Identification line( 
that output is always executed following 
total-time output, and only provided the OF 
(or CV) indicator is then on. Execution is 
g.l.§'Q~~.!J.rj.~~t .t9 t.Gs; ;;tj;t1J~~ a.t Gv.f;;I:£LcJ~=-... 
output time, of any other indicators speci
fied in an AND relationshir to the OF 
(or CV) indicator. 

Ex~ressed another way: specification of 
OF (or OV) --but not NOF (er NOV) --in Cutput 
Indicators of a File-Identification line 
assians that output to a special program
cycle segment known as overflow output (see 
Figure 6, ]Rg_R£2gf~ill_12gif), timed to take 
place after total-time output. Performance 
of the eut~ut 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-output 
time, the output is not performed. 

During overflow-output time, all outputs 
condi tipned by the OF (or OV) indica tcr are 
perfermed--subject te appropriate status of 
Output Indicators assigned--in the order in 
which the File-Identification lines appear 
in th~ output-fermat specifications, 
E xc € F : : a II " t eta 1 'I Q Tl E r flo ~T ~ 'J t put { rr iIi 
col. 15) ;:::recedes all "detail" overflow 
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eutput (D or H in col. 15). Although all 
overflow-time output occurs during a sefar
ate fregram cycle segment, the File
Identification lines for overflow-time out
put must nevertheless 1::e greupEd with the 
ether detail (D in cel. 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 sUfpressed on 
that card type--or cenaitionea to eccur 
only en some ether particular card 
type--ne ferms aavance to the new raqe 
eccurs. (There is ne automatic ever
flow forms-skip to a channel-1 punch of 
a carriage when OF (er CV, respective
ly) is sfecifiEd in Output Indicatcrs 
cf any File-Identificatien line of that 
file.) Conditiening everflow-time out
fut by card-tYfe Resulting Indieatcr or 
Fiela Indicator--when ene cannot be 
sure at what feint of the card dECk the 
ever flow will cccur--can crEate thE 
imfressien that thE cverflew eferation 
failEd: in reality, it may have bEen 
suppressed--by indicators in an ANt 
rElatienshir--during tre one freqram 
cycle during which the overflow inoica
tor was on. It does not remain on 
beyena the next detail-time output, 
merely tecause no forms-skif teok 
FlacE. 

Similar ccmments afply to calcula
tion spEcifications whose FErfcrmance 
is maae contingent on the status of an 
overflow indicator and a card-type 
Resulting or Field Indicatcr. 

2. Other, seemingly peculiar, results can 
eccur when not all types of input (or 
combined-file) cards print detail out
fut. For example--

!~~~~~: Infut cards of tYfe A and 
tYfe E. Only tYfE A is listed (at 
detail time); but J::cth tyfes are 
included in grouf ccntrel (Ccntrol 
Level). Group tetals are printed 
at total-output time. OF is spe
cified in Outfut Indicaters, fer 
forms advance and printing of 
cverflow-~age headings. 
Eff~~1: As previeusly eXflained, 
all group totals are printed cn 
the old page, befere overflow-time 
output, w}en a centrol changE 
cccurs in the same proaram cycle 
in which a charnEl-12 punch is 
Fassed (because overflow-time out
fut fellows total-time output). 
This remains true and is manifest
ly true when a tYre-A card is the 

last card of a ccntrol group. 
However, if overflow is siq

naIled 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 detail-time output before 
total-time output. 

What actually happens is: the overflow 
signal is triggered aurinq 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 fellowea 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 
contrel 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 ras been printed frem the type-B 
card, the group totals are the first non
overflow aata on the new paae. It now 
looks as though overflow occurred before 
total-time eutput; tut the overflow opera
tions and the group-total printing actually 
occurred in two different program cycles. 

File-Identification 'Specifications in AND 
and OR relationships are explained above 
(under ~~!But_lngi~E1Q~2) • 

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 required 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 Indica tors 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-Dutput time--when 
the Output Indicators in two lines in an OR 
relationship satisfy the criteria. (Fiaure 
SE, lines 09 and 14, partially illustrates 
the point.) Execution of the overflow 
specifications shoula then be suppressed 
when the OR condition also exists (e.G.: 
OFNL 1). (See also Figure 51A. \ 
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An example: 
If a qrou~ identificatien is to te 

printed at detail-output time of the first 
card of each control group, and also at the 
top of an overflow paqe, cne ce~men rrc
qrarnming technique involves two File
Identification lines in an CR relationship. 
Cne line has OF in OutFut Indicators, the 
ether t1. (D is sFecifiEd in col. 15.) 
However, if printinq at thE overflew Feint 
(at er below the channel-12 punch) cein
cides with the last card ef a centre I 
grou~, group identificatien is printEd 
twice: that of the old grouF at the tep of 
the new Faqe (during overflew-time outFut), 
and the identification of the new grouF at 
detail-output time of thE first card of the 
new greuF. If ferms advance is specified, 
it also eccurs twice. 

A sirnFle way to prevent such undEsired 
dUFlicatien is to sFecify CF and NL1 in an 
AND relatienship in Output Indicaters ef 
the everflew File-Identification linE. The 
{-indicater for a ccntrel break is al~eady 
on beforE overflow-time cutFut; thus, the 
overflow outFut is ~reventEd when grouF
cortrol 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 overflow point has been reached.) 

Scmetimes it is desired to print thE 
same column headings at thE tor of the 

first page and of overflow pages. Two con
venient a~Froaches are shewn in Fiqure 51B. 

No!~: Passing channel 12 during overflow
outr~t time does net cause tt.e everflow 
indicator to turn on again for the next 
cycle. ~herefore, it is Fossible to skip 
to mere than one new pagE during overflow
output time, without this itself causing 
overflow after total output of the next 
cycle. 

Explanation of Entries in Figure 51A-Part I 

The File Name PRINT is assumed to havE been 
associated with the rrintEr, in thE File 
Description specifications. 

It is desired to print the column head
ings (the words ACC(ONT, N A M E, BALANCE) 
across the top of each page--en the first 
page, on each overflow page, and on the new 
page to be started after each L2 Control
Level break. The examFle illustrates a 
simple method for printing 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 tefore other data frem tre first 
card of a central group and (2) to skip to 
a new page on a control break after--not 
beforE--the group totals have been printei. 

INTYNATIONAl BUSINESS MACHINES COR~OU. liON for ... X2 .. ·J3.52·1 
'rintlld in U. S. A. 

"REPORT -"PROGRAM GENEftATOR -OUTPttl;f()R-MAT- SftC1FIC--AflONS
IBM System/360 

Dat. ___ _ 

"09,a," __________ _ 

'rogrammer __________ _ 

Punching 
In.tructivn 

I! ! I : i I 

757677787980 

Progra ... 
Idenlification IIIII II 

I 

I I I I Skip Output I ' 
1 I Spac·i Indicators I I~;;o, E~ I .. 

line 1,1 Filename ~ ~ I I I -----1 ~:~e It ii ~o::,.lj Constant or Edit Word St;~~~g 
~I ~ ~. I . .1 I l:C: ....... d 1'1 Position 
~ I !. 1 ~ 1 ~ 1 .............. ! ~l ~ 
~ ~ 0; .: .. .: .... .. ..! ~ ;II I: 

, z z Z ' i 
J .. S 678' 9 10111,131.15161711119202122232.2,526272829303132333 .. 353637 38J9!404'.2.3 .... 5-46 .. 7 48.950 5152,53,5"5556575859606162 630"056607 6869701717273 7. 

o lOP R I NT D 31;1 L Z NO FI ..... J Sp~eif!-l one I 

o 2 0 0 R OF NL 21--- or -the other I 
o l 0 I 8 ACCOUNT PAR1} 
o ~ 0 i 24 N A M E 

o 5 0 i 4Z BALANCE 
o d 0-

07 oPR/NT D JrJJ. OJ NLZ 
O. 0 ll[Ji L2 I 

[(PART) 
0' 0 ACCT I 8 
1 0 0 I 
I n I 

Figure 51A. Forms Advance and Frintinq of Constants or Identificatien cn Overflow a~d 
AftEr Ccntrel Break 
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~§£1fi~~!i~ns_liQe Ql causes the output to 
occur at the beginning of each 12 ccntrel 
group. The "constant" data (explained 
under fi~l~De§£ripiiQB, below) is there
fore printed on the first rage, as well as 
on every other new Fage started when a new 
L2 centrol group begins. 

li~~_Ql Frovides for the same output--the 
column headings of constant data--at the 
top of each overflew page. 

Because overflow output and detail cut
put take place in seFarate distinct time 
segments cf the pregram cycle, either the 
eperation in line 02 or that in line 01 
must be suppressed when an L2-level centrol 
creak eccurs in the same cycle as an ever
flow signal. If nei ther N12 in line 02 nor 
NOF in line 01 were specifiEd in OutFut 
Indicators, and an everflow signal and L2 
control treak coincided in ene Frogram 
cycle, the events would te: 

1. Skip to channel 1 
at I start of overflow out-

put; OF 
2. Printing of constant \ specifications 

data; 
3. Skip to channel 1 at 

t start ef detail-time 
output ":..2 

4. printing of constant ~ specifications 
data 

In this examFle, it is immaterial wheth
er overflow eutput is sUfFressed when 12 is 
en (line 02: OF NL2; line 01: L2), or L2 
output is suppressed when CF is en (line 
02: OF; line 01: L2 NOF), tecause only 
constant~ arE Frinted. 

However, the time 6f executien in the 
program cycle differs: if the CF
specificatien outFut is Ferfcrmed, this 
takes Flace at overflow-output time; if the 
12-specificatien output is Ferfcrmed, this 
eccurs at regular detail-outFut time. 
Therefore, if data from cards is to be 
printed, output at overflew time can only 
be from a preceding card, whereas eutput at 
detail time can ce .from the new carq. 
Normally, when ccntrel-Ievel break and the 
overflow peint coincide, tr.e data frcm the 

I 
new card is to be group-indicated. Thus, 
the CF line rat~er.th~n the 12 line must ce 
suppressed. Th1S 1S ll1ustrated in the 
second pcrtion of Figure 51A. 

At detail time fcllowing an 12 centrol 
treak the carriage skips tc the next 
channel-1 punch, before the headings are 
rrinted (01 in cels. 19-20). Thereafter, 
the form is advanced 3 sFaces (3 in cel. 
'is;. Since cols. 17-22 are blank in line 
02, the forms-centrol instructions are 
taken frcm the last preceding line (ef the 

same group) that contains siqnificant 
entries, i.e., line 01. 

Note: Output sheuld not also be specified, 
in-this aprlication, before the first card 
has been read (at lP time). This would 
cause printing of the constant data, fol
lowed ty forms advance and another line of 
the same constant data at detail-output 
time ef the first card (which is normall y 
also the first card of an L2 Control-level 
break) • 

Explanation of Entries in Figure 51A-- Part 
II 

This exam fIe is intended to be contrasted 
with Part I. Again, the form is to be 
advanced to a new Fage when either a level-
2 control break has occurred or overflow 
was signalled. 

However, instead of constant headinq 
data,. the acceunt number (content,s of the 
field ACCT) of the pertinent card group is 
to be printed at the tep ef 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
ters), the form is advanced (at overflow
output time) to the top of a new raqe. The 
account number from the previous card is 
then printed. Since no 12 contrel break 
has cecurred, 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 fcllow on that Fage. 

Lin~_i]: If an 12 Control-Level break has 
occurred, the form is advanced (at detail
output time) to the top of a new paqe. At 
detail-output time, the ACCT field centains 
the acceunt number from the first card of 
the new centrol qroup. This is the proper 
indentification for the data that will 
follow. 

Now note what would happen when overflow 
and L2 control break coincide, if CF were 
the only specification in Output Indicators 
in line C7, but I2 NCF were spcified in 
line C8: 

Duplication of paqe headinq is properly 
prevented; but--when 12 and OF are roth 
on--the specificatiens in line 07 (not 
line 08) are executed. These are per
formed at overflow-eutput time, when the 
data frcm the first card of the new con
trol qroup 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 qroup; but 
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IBM INTERNATIONAL BUSINESS MACHINES COII,ORATION f .... m X24-3352.1 
Printed in U. S. A. 

REPORT PROGRAM GENERATOR OUTPUT· FORMAT SPECIFICATIONS 
IBM System/360 

Da.o ____ _ 

'rogrom ____________ _ 

'unch 
hogra. 
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".",. .... _------------
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Grophi( 
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Factor 1 Opera lion Factor 2 R •• ult Field 
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Indicators I 

commetwn 
PART 

II 
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o • i 
o 5 

o 6 ! 
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Fi~ure 5 1B. Forws Advance and Printing of constants on First and Cverflow Paqes 

the card data that will follow will be 
frem the new qrour. ~he group will thus 
be incerrectly identifiEd. 

Explanatien cf Entries in Figure 51B-Part I 

1his is a straightforward ~et of out rut 
specificatiens fcr printing the same cen
stant da ta (e. g., the word ACCOUNT) at the 
top cf tte first paqE (bEfcrE thE fir~t 
data card has been read--1P is on) and at 
the tor cf each ever flow pag E (a t everflow
eu tput timE). 

Two File-Indentification specifications 
lines are needed with this method. Part II 
presents an alternatE approach. 

Explanation of Entries in Figure 51B-- Part 
II 

This illustrates use of the OF indicator in 
calculaticn 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 t~e output to be performed at detail 
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L.-Lille, -LL .l11U-LI..-ClL.UJ.. 1.1:' -L;:' \....11. .lL..1.;:' CI.1.Way;:, 

cn tEforE thE first card ras tEEn read; 
therefore, the headinq word ACCCUNT is 
frinted in rrint rcsitions 2-8 on the first 
page. 

The first detail-time calculaticn sreci
ficaticn (line 01, calculatien ~rEcifica
tiens) causes indicator 1P te turn on if 
the CF indicator is on. The OF indicator 
is on if a line was rrinted at or telcw the 
channel-12 punch during thE FrEceding 
detail-time or tctal-time output of the 
same proqram cycle (see Figure 6~ EPG_l~Q= 
~£2~_1£gl~). The cutrut ~~Ecificaticn~ in 
line 05 are then the first detail-time out
rut ofEratiens performEd in thE next ~ro
gram cycle. 

Indicator 1P is turned off again ty the 
BPG rrcgram after a nEW card has bEEn read. 

Note that overflow-time outfut is net 
utilizEd at all with this rrcgramminq 
appreach. BEcause OF (or OV, respEctively) 
is ncwhere specified in Cutput Indicaters 
of a FilE-Indentification line, forms 
advance tc channel 1 is autcmatic after 
total-outfut time, if thE cverflow indica
tor is en. TherEfore, Skir/Before (cols. 
19-20) must not contain 01; otherwise, the 
form is advanced to a seccnd new paqe at 
the beqinninq cf dEtail-output time fcllow
ina cverflc1N. 

This is a srecial feature available for the 
IBM 2203 Printer eguipped ftith 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-control 
carriaqe and the forms tracters cf thE two 
carriaqes are centrolled independently, 
each havinq its cwn carriage-centrel tape. 

The overflow indicator OV is associated 
with the extra carriage, tre sc-callEd 
upfer carriage. The overflow indicator OF 
remains associatEd with thE standard, cr 
lower, carriage. 

Pairs ef forms that are to contain 
informaticn frcm a cemmon source--any, all, 
or none cf which may apply tc both ferms-
can be printed in a single run with entire
ly differEnt spacinq and fcrmat reguirE
ments. ~he two forms can te cempletEly 
segrEgated side-by-side, or they can tE 
partially er entirEly oVErla?pEd. 

For example: payroll ChECks can te 
printEd alongsidE a rayrcll register; cr 
thE checks can be above er benEath the 
register, with different sracing and fcrms
skiPfin9. Similarly, inveices and an 
invoice register, cr invcicEs and shiffing 
larels, can be handled sidE-by-side or par-

tially or fully superlwpos~a. l~CL further 
details on the DYC feature see the publica
tion 1]~~~st~~]~_12Q~1_2~L~203~inter, 
Form 1126-5926.) 

The forms centrolled ty the twc car
riages are assigned separate output-file 
names in separate entries in the File 
Description Specifications, each name being 
associated through the Device COdE with a 
particular ene of the twc carriaqes. 
Separate File-Identification and Field
Description entries for these two files are 
requirEd in the cutput-fcrmat specifica
tions, when both files are to be used. The 
Field-Descriptien specificaticns may be 
different, or partially or wholly identic
al, when desired. 

The two files are basically two separate 
files. However, printing takes place con
currently for the two files (upper and 
lower carriage)--i.e., output is treated as 
though te a sinqle file, which can speed 
output considerably--if all four of the 
following conditions are satisfied: 

1. Output is specified for the same 
program-cycle segment (both D or H, or 
both T, in col. 15). 

2. The specifications for the two files 
fcllcw each other in the output-format 
specifications, without intervening 
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 ~herever they are 
to be treated as a single 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 twe files. (Same 
everflow indicator for both files also 
satisfies this criterion.) 

Net only must the same indicators be 
specified alike (each preceded by ~ or 
N, respectively, for both files), but 
they must also te entered in the same 
crder. If there are AND and/or OR 
lines, the number of such lines, and 
their seguence and Output Indicators 
must correspond for the two files. 

(These reguiremEnts precludE simul
taneity cf output for the two files if 
different overflow indicators (OF and 
CV) are specified in cut put 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 cut put Indicator in a File
Identification line is reguired to be 
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off (Nxx) as a condi tion of output for 
thesE two files, if that indicator may 
turn cn as out~ut fields for the first 
file are transferred to the output area 
(see "Blank-After"). For example: 

N20 appears in Output Indicator~ of 
the File-Identificaticn lines for 
l:oth files; 

Field B is an output field in a 
Field-Descripticn line of the 
first of the two printer file~; 

Blank-After is specified for Field B 
in that Field-De~cripticn line 
(ccl. 39); 

Indicator 20 is assigned to "Zero or 
Blank" either (1) in Field Indica
tors (input specifications) for 
Field B, or (2) in Resul ting Indi
cators (calculaticn specifica
tions) for Field E as Result Field 
in an arithmetic or TESTZ 
operation. 

This ceuld cause the indicater to 
turn en between output for the fir~t 
and ~econd files. Therefore, if an 
indicator has teEn a~~igned in such 
manner, the two dual-feed-carriage 
files are desiqnated--at program
generaticn time--as two separate files 
whose output will l:e pErformed ccn~ecu
tively, but not concurrently. 

Concurrent printing can occur even 
though there are different Space and/or 
Skip specificaticns (cols. ~7-22) for the 
two files, provided that the other condi
tions (atcve) are met for treating the two 
output files as ene. 

. Fdt'tnsCV'et'fTbwfot' each file ceflfCirms to 
the normal overflow operation of any print
er output file: 

1. If ~CF is specified in output Indica
tcrs of any File-Identificaticn line 
for the lower-feed file, no automatic 
overflow forms-advance occurs in that 
carriage. The particular Qutput i~ 
perfcrmed at overflow-cutput time, and 
forms skipping to a new page must te 
expressly specified. Tre ~ame iE true 
for the upper-feed file; if CV appears 
in any of its File-Identificaticn 
lines. 

2. If "bCF (cr "bOV, respectively) does not 
appear as Output Indicator in any File
Identification line fcr the respective 
printer file, forms advance to channel 
1 is automatic for that file after 
total-output time, when the pertinent 
cverflow indicatcr is en. 

If ~OF appears in File-Identification 
Output Indicatcrs for the lewer-feed Frint-

er file, but OV does net appear for the 
upper-feed file, then overflow forms
skipping to channel 1 is automatic for the 
upper carriage but not the lower; and vice 
versa. If OF or OV is sFecified in File
Identification Output Indicators for the 
other file (i.e., CF with the upper-feed 
file-and/or ov with the lower-feed file), 
automatic overflow ferms advance remains 
operative in that other file; however, the 
output called for by the File
Identification and Field-Description speci
ficaticns cccurs at overflew-output time 
(not at detail- or total-output time)--even 
though the overflow indicator is that of 
the other file. 

Fiqure 52 illustrates specifications for 
both files of a dual-~eed carriaqe. For 
general information en overflow indicators 
and overflow forms advance see Overflo~ 
InQi£~lg~§~~OFL_QY and Q~1E~1_1nQi£E12~§~~ 
OFL_QJ, above. 
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Fiqure 52. Examples of Entries for Dual
Feed Carriaae Output 

Explanation of Entries in Fiqure 52 

It is assumed that one of the two file 
names (INVOICE or REGISTER) pas 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 fer completEness; their use is 
explainEd more fully later. 

The specifications meet the criteria for 
ooncurrent printinq to both files (i.e., 
the proqram consolidates the two files into 
one, at generation time): 

1. Eoth file outputs are in the same 
program-cycle ~eqment (D in Col. 15); 

2. 'The specifications for thE two files 
are centiquous; 
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3. Identical File-Identification Cutput 
Indicators are srecifiEd in eguivalent 
rcsiticns, and AND~ ana CR-line entries 
corrEsfond. 

4. It is assumed that neither indicatcr 14 
nor ~R is assigned as Zero-or-Blank 
indicator to FIELDC (tl:e only field in 
the first file with a Elank/After 
instruction) . 

Note that cencurrent printing is still 
accomplished even theugh ferms ccntrel 
(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 r respEctively. 1hEre
fore, printing is at detail time (D in col. 
15)--not at overflow-output time--and over
flow forms advance te channel 1 is autcmat
ic fcr bcth files. 

The centents ef FIEID:C (line 11) are 
enly rrinted if the OF indicatcr is also on 
at detail-eutput time. Note that indicator 
OF is in output Indicators of a lielg
Descripticn line, which dces not affect 
execution or timing of the cutput for the 
file (i.e., it does not cause cutput fcr 
the Jil~ te te at overflcw-output time, or 
to be sutjEct to the status of the OF indi
cator). Similarly, the ccntents of FIEI:CC 
(line 06) are cnly rrinted if the OV indi-
cator is not on at detail-cutput time. 
(see alse Q~!E]!_InQ!£~!~~§, under Ei~lQ 
~~§£~if!i2n_~B~~2E!~21, relcw.) 

Note that the Frint pcsitions (End Fosi
tion in Cutput Record) are centinuous for 
the two files: only a single Frinter 
serves fer output even though it is 
assigned two files; if fields for roth 
files were d~signated to Frint in the same 
locaticn en the Frint line, this would be 
tantamount to attempting to print different 
informatien in the same rcsiticn at the 
same timE. The prcgram then overlays, in 
the cutput ccre-stcrage area, the data from 
the later line ever that of the earlier 
line, and cnly cne character is Frinted in 
anyone Fcsition. 

Of course, the entries fer cutput Fcsi
ticns in the two files need not be in 
seguence, so lcng as none ef the cutFut 
fields in cne overlaF these in the ether. 
Even this restriction does nct aFply wren 
it is kncwn that the two files are never 
cutput at the saro€ time--either (1) recause 
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 cverlaFFed, 
so that an output field may appear on roth 
forms. 

FIELD DESCRIPTION AND CON1RCL--COLS. 23-70 

One Field-Descriptien speC1Ilca~10ns 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 reguired per 
File-Identification line (or group of 
lines, when there are AND or CR lines) . 

Each Field-Description line contains the 
information necessary to determine the out
put fermat of an individual field l 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!£~!_lBQica!~~§==f21§~ __ 2l-31 
(Field-Description Specifications) 

Entries in Cutput Indicators of a Field
Description line follow the rules for Cut
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 siqnificance unless output to the 
file--as determined by the File
Identificaticn 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 proqram cycle (by 
virtue of the status of indicators in 
the Field-Description lines), the file 
output still takes place if the Output 
Indicators in the File-Identification 
line have the appropriate settinq. 
Therefere r for instance, .if file output 
to a card file takes place, but all 
field output is sUFpressed, the card is 
transpcrted past the Funch and print 
stations without being punched or 
printed; if the output file is the 
printer, a blank line is "printed", but 
fcrms mcvement is implemented as thouqh 
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 
(frcm detail or total time) tc 
overflow-output time. Indicators OF 
and CV in Field-:Cescription lines are 
treated "like any other condi tienina 
indicators--for example: if OF is spec
ified, output of the field occurs ~nly 
if the CF indicator is on at the tlme 
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output to the file takes place; if NCF 
is srEcifiEd, cutrut cf thE fiEld is 
continqent cn indicater CF bEing off. 

3. Cutput Iudicators in ar. AN~ relatier.
ship in Field-Description Specifica
tions are limited to trE thrEe that can 
te acccmmodatEd in one line; AND lines 
are not permitteo. (See Rf.2gra1!!1!!ing 
lifE, Fioure E6I, for setting ef a 
sinqlE indicator to rerresent three AND 
conditions. ) 

4. OR lines as such are net permitted. 
However, the same eutrtt field may be 
repeated on successive lines, each time 
conditioned by a different indicatcr or 
combination ef indicators. The output 
for the fiEld is then rerfcrmed if the 
indicator conditions in at least one of 
the lines are satisfiEd. (Also seE 
i£.2gra1!!1!!ing_Ti2§, Figure E6(t), fer 
setting cf a sinqle indicatcr to repre
sent several OR conditions.) 

II SpMo Alp I~=' 181 : 

I" - I I_lor ,.:;... I~ 
Uno! Filename ~ ~ .11 ~~ ili .. ~ I~ 

~ ~ ~ ~! 1 I ~ And And ~I; -.. IJ 
~ ~ .li l:c ~ ~ I I I ·N ;I il 

3 " .5 .. 7 I!I q 10 II 1113 '01 151611181920 21 2] n 241526 27 2B 19 30 313233343536 3731')9 40 4' 4243i .. 

b 2 ~~ ! I 
o 2 0 L~ SALSMNz &..1 

OF ...... 165 SALSMNlz l.. 

L1 l..-USTMR i 12! 
i INV+ Iz I 2'i 

11). 0 

I'!-- 0 J 0 

0' 01 i I I 'AMOUN"T I 2S' 
o 1 O! I ! 2S Nl~ dJ2 IcOMSN ..... 

...... "'" 

•.• "1""11". fo-;···-oR .. ~ .....•.... . 
.~ -- .. 

" 01 

,. 0 

" 0 

16 0 

o 

Fi gu re 5.3. 

It-USTMR 19 
ORDER 1 
IsALSMNZ 22 
INVOICZ 29 

85 ic:RMEM Z 29 
bATE. 12_ 

..... ..., 

Examrles of cut put Indicatcrs 
for FiEld Descrirticn 
Specifications 

FiEld SelEction 

Point 4, above, exrlains cutput ef the E~1!!~ 
field under CR cenditions. ~he same tEch
nique can te aprlied to select ene, frem 
among several different fiElds, to be used 
for cutput te ~~~-1~~i~icn. 

If several diffErent fiElds cf aprrcpri
ate size and fermat are each ccnditionEd by 
mutually exclusive Output Indicators, and 

all have the same entry in End Position in 
Output Record (see belcw), at most one of 
these fields will be transferred to that 
eutput 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 
Positicn in Output Record have been 
included for the sake ef clarity. (Field 
names and output-record positions are more 
fully covered shortly.) 1he numbers to the 
left of the fiqure ccrrespond to the 
explanatory sections that follow. 

Explanation of Entries in Fiqure 53 

]~~1!!12le 
1. Assume tha t the file PRINT has been 

associated with the frinter in the File 
Description Specifications. 

Frintinq takes places at detail
cutput time, provided indicator 44 is 
on. Five fields are printed: 

The contents cf INV# and AhCUNT are 
printed each time the file output 
takes place. 

Besides output ceino subject to 
indicator 44: 

Tre contents of the field SALSMN are 
printed only either 

(a) when the 12 indicator is on at 
detail-output time--the standard 
method fer group-indicatinq a 
field on the first card follow
inq a Level-2 control creak; or 

(b) when the everflow indicator is 
cn at detail-output timE--the 
sT.afiaaf a me·tnco·for qroTIV
indicatinq a field on the first 
printed line of an overflow 
paqe, whEn overflow-output time 
is not u t il ize d (OF is not 
assiqned in Output Indicators of 
the Eile-Identification 
specifications) . 

SAISMN is further cenditioned to 
print on the first line of an everflow 
paqe only if indicator 05 is then not 
en. 

Besides qroup-indication (i.e., 
suppression of listed data except at 
the teqinninq of a new qreup), the 
specifications for the SALSMN field 
also illustrate: 

(a) How to handle CR relatienships 
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 
t~at time, the field is printed 
(if indicator 44 is also on). 

::::t is also shewn (by OF and N05 in 
one line) tr.at eac~ c? condition may 
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(c) That it is not nece~sary to make 
the OR conditicns mutually 
exclusive in this situation: 
1he OF indicator in a Field
Descripticn line cferate~ like 
any ether indicatcr; it doe~ not 
cause the output to be switched 
from detail-out rut time tc 
overflow-output time (as it does 
when entered in a Eil~
IdEntification line). There
fore, the outrut de~cribed in 
lines 02 and 03 takes place in 
the same rrogram-cycle segment 
(detail-output time)--thus, the 
field cannot print twice even ~f 
overflow and the end of a 1evel-
2 contrel group coincide. (Note 
the difference ~hen OF is 
assigned in a File
Identification line: see Q~!£~! 
l~Qi~Et~E==Q!L-~~L under 1il~ 
Identif1cation and Control; 
Figures-SE-and-51A;-~na-Figure 
53, Part 2.) If overflow and an 
L2 control break eccur in t}e 
same rrogram cycle, coth lines 
02 and 03 are executed; cut the 
data for line 03 is tran~ferred 
to the output area after that 
for line 02. Since the data is 
the same (the ccntents of the 
SALSMN field), and is moved to 
the same output location (ending 
in print position 4), no harm is 
done. 

The ccntents of the field CUSTMR are 
frin ted (sub ject to indica tor 44) only 
when the L1 indicator is on at detail
cutput time--the standard methed fer 
group-indicatinq on the first card of a 
centrol group. 

The contents of the field CCMSN are 
printed (sucject to indicatcr 44) cnly 
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 
relationship. 

The overflow indica tor (OF, or CV) 
is net ~Fecified in Cutput Indicators 
of a File-Identificaticn line. 1here
fore, overflow form~ advance to channel 
1 is automatic. 

Exa1!!.E.l§ 
2. Assume that (1) the file PRINT has been 

associated with the printer in the File 
I:escription Sfecificatiens, (2) indica
tor 04 represents a heading card fel
lowed by a group of listed detail 
card~, (3) printing cf ~ome fields is 
to be sUfpressed when printina headings 
on overflow pages, and (4) Invoice No. 
(INVCIC) is to be rerlaced by Credit 
Memo No. (CRMEM) when indicatcr 85 is 
en ("field selection"). 

n_~~~~~_ ~~~~~ ~,~~~ _~ ~~~~~,_ 
~.L..J..lll...J..U'1 l..UJ\.C:;::' l:'.J..u ..... c: Ul.. Ut::l..U.J...J..-

output time if indicator 04 is on, and 
at overflow-output time if indicator OF 
is on and indica tor 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 headincs 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 CUSTMR and INVOIC or CRMEM are 
printed at overflo~-output time. 

Fi~ld_Eel~ctiQll is performed between 
the fields INVOIC and CRMEM: one or 
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, N85 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 a new 
page (0 1 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 sianal (channel 12) and 
the reading of a new heading card can 
eccur in the same cycle, and the output 
requirements parallel those exemplified 
here (i.e., the two file output speci
ficatiens are in an OE relatienship, 
and tr.e printing of certain fields is 
sUFpressEd for overflew output) : 

The proarammer has the choice of 
sUfpressinq the printing of some fielns 
(see lines 12, 13, and 16) durinq 
overflow-output time by specifying 
either (1) the indicator of the condi
tion to which the p~inting of the field 
is to be restricted (04 in this 
example), or (2) the negative of the 
indicatcr that is on when the field is 
not to te printed (NOF in this 
examfle) • 

As illustrated--with indicator 04 in 
the pertinent Field-Description lines--
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the application will werk, even whEn 
overflow and a type-04 card coincide. 

Hewever{ if NOF (in rlace of 04) 
were specifiEd in lines 12, 13, and 16, 
the applicatien would work correctly 
during each overflow headinq, and for 
the Frinting from each type-04 heading 
card--but the latter cnly if overflow 
was not signalled during the same Fro
qram cycle in which the new headinq 
card was read. The reason is that-
althcuqh overflow outFut is not 
executed (because N04 is entered in 
line 10) if over flow was si qnall ed in 
the same cycle in which a new headinq 
card was read --the ever flow indicator 
is nEvErtheless still CD at detail
cutput time, when the new heading-card 
data is printed. In that situation, 
the cutput from the fiElds ORDER, 
SALS~N, and DATE would be sUFFressEd--by 
NOF--when the new heading card is 
rrinted. 

Entry of a field name here designates the 
contEnts of that field fcr outFut--forms 
printing, card punchinq, or document
printing--sutject to OutFut Indicators in 
this Field-Description line and in the pre
ceding File Identificaticn. The outFut 
device (printer or card Funch) is deter
mined by the file name (see li1~_]E~§' 
above) .The lecatien of the data in the out
put record is determinEd by the entry in 
cels. 41-43. 

T-he fi-e-:I:-d-n-am e is enteLed-l-e-ft-al ig-ne-d
(to beqin in cel. 32). With ene possible 
exception (PAGF--see ££nE§E~ti~~_liQ~R§rins, 
below), the name must have been Freviousiy 
defined in the inrut specifications (Field 
Name), file-extension specifications (1able 
Name), or the calculatien sFecificatiens 
(Result Field). 

All previously defined field names are 
permitted, except the follewing: 

ALTSEQ, a pame that begins with CCN1D, 
or 

PAGE followed by ene cr two characters. 
The field name PAGE itself has a sFecial 

significancE (see ££n~§~~!i~g_]~~l~~= 
i.ng, below). 

If thE field name corresFcnds tc t~e 
name ef a table (TAExxx) defined in the 
file extension specificaticns, the outrut 
consists of the ccntents of the "hold" area 
for that table--i.e., normal~y the data 
selected from the table in the last LOKUP 
eperaticn. (For dEtails, SEe l£~~_lec~=Q~ 
Q£g£~!iQn§L under ££1~~1E1i£E 
.2£§~_ttd~E:t!.2n§..:. ) 

output fields need not be recorded in 
the seguence in which their data is to 
appear in the output record; that seguence 
is determined by entries in cols. 41-43 
(End positicn in OutFut Record) • 

The sequence in which the fields are 
specified can nevertheless be important 
under some circumstances--principally 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-storaqe 
area in the order in which they are record
ed (under the File-Identification specifi
caticns).- 1herefore: 

If successively specified output fields 
are assiqned partially er completely 
overlappinq 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 h iqher up. ('Ihe 
same applies regardless of whether the 
field name is the same or different--it 
is possible for the contents of the same 
field to chanqe durinq 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 
lndicators, or (2) association with dif
ferent proqram-cycle seqments, no over
lay preblem exists. 

].!~§.E1 i elL;' 
When card document-printing (inter
preting) and Funching are both speci-

. -f-i-e-fr--ie-r t h-e sa m-e- c a-I: d----~-u-JH1-eE-o-n-e
File-Identification specification), 
then transfer of the data of all 
appropriate fields to the output 
punch-storaqe area precedes transfer 
to tre card-print out rut 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 
locaticn specified in cols. 41-43, Field 
Name (cols. 32- 37) is left blank. (See 
ConstE.n1, below.) 

Fiqures 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 54A and B. 

Consecutive-Numbering (Paqe Numberinq) 

RPG provides automatic paqe numberinq or 
consecutive card-numberinq simply by usinG 
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PAGE (in cclE. 
output field for tre pertinent file. 

Only ene page- or con~ecutive-numtering 
field can be set up in this manner. If 
serial numbers are needed fer several cut
put files--such as both files cf a dual
feed' carriage, or a printer file and a card 
file, etc.--numbering of tte additional 
files must be handled with another field 
name and use of calculaticn specifications. 

The field named PAGE is tasically 
treated like any other outrut field: 

1. Output of the field is contingent cn 
cutput tc the file; i.e., the condi
tiens set up ty entries in Type (cel. 
lS) and Output Indicators of File
Identification lines must te satisfied; 

2. The contents of the_ PAGE field are 
tranferred tc the preper output core
storaqE area to appear in the output 
record in the lecaticn specified in 
cols. 4'-43; and 

3. The contents of the PAGE field may be 
rrinted en repert forms, document
printed cn cards, or punched inte 
card s. 

Hewever, the PAGE field differs in cther 
sionificant respects: 

1. ~he ccntents of the field are always 
incremented by +1 (by the RPG pregram 
itself) immediately before output from 
the field. (At the beginning of 
cbject-program executicn, the field 
centains zeros.) 

Therefore, if PAGE appears cnly in 
the eutput-fermat specifications, eut
rn+ frrm +~a ~ial~ +~c ~~rc+ +~mQ ~~ 

ooOt~~the-~~c;~d~ti~~: it~i~ CCO~;~;tc. 
If a value was entered into the PAGE 

field from an input card (see Censecu-
1i~~_E~~befing==B~~Q~f_~~fQ§L unaer--~ 
ln~1_~Eecifi~2!i2ns) or by calculation 
specifications, whatever value stands 
in the field at time ef output is 
incrEmented ty +1 cefcre output. 1hus, 
if (fcr examrle) the mcst recent entry 
in the field PAGE frcm an input card 
was 1000, and 25 was subtracted frcm 
PAGE ty a calcu~ation instructicn, eut
rut will be (S7b. The next output 
(assuming no new input or calculaticn 
specificaticns cranges tc the field) 
will be 0971; etc. 

If the PAGE field is used as output 
several ti~es in cne program cycle, the 
number is incremented before each 
output. 

2. 1he field is always numeric, and 4 
digits leng. 

3. The low-order positicn is always signed 
(normally plus, althcugh minus is ~cs
sitle if a negative number was entered 
from a card or in calculation 

specifications) . 
Zero Suppress or an edit word may be 

specified (see 1~f2~~E~reEE and ~di1 
word, below). If this is not done, 
leaaing zeros will be printed or 
punched for numters of less than four 
significant digits, and the low-order 
positicnwill te signed: ~hen punch
ing, the low-order position will then 
centain a 12- or 11-overpunch; when 
printing, the character will be as 
shown in the EECrIC-table column 
latelled C or D, respectively. Depend
ing en the typebar~ chain[ train~ or 
MFCM print-mechanism set of graphics, a 
siqned zero may only print a plus or 
minus sign, or the positicn may remain 
blank. Normally, when printinq paqe 
numbers, Zero Suppress (Z in col. 38) 
is specified to eliminate the leadinq 
zeros, and avoid zoning by the plus 
sign. 

4. Cutput Indicators cannot be assiqned in 
a PAGE Field-Description line to make 
output of the field subject to the sta
tus of indicaters. Field Output takes 
place whenever eutput to th~ file is 
performed. 

5. Output Indicators may be desiqnated in 
a PAGE Field-Description line, and-
when output to the file is performed 
(subject to File-Identification Cutput 
Indicators)--have the followinq effect: 
(a) If not all assigned indicators are 

in the desiqnated states (on, or 
net on, as specified): no effect. 

(t) If all assiqned indicators ha ve 
the status stipulated (on, or not 
on, as specified): 

The PAGE field is set to zero 
before being incremented by 1, 
both prior to output. Output is 
then OOOt. 

Note: Blank-After (col. 39) is 
also a permitted method for reset
ting the PAGE field te zero; but it 
is usually awkward in practice to 
set up the ccntrel to execute th~s 
reset at the desired time only. 

Fiqure 25 and its accempanying text 
explain how to employ input cards to initi
ate a series of numters for the PAGE field 
with any desired 4-digit value at any poipt 
of an input (or combined-file) deck. 
Ylqure 541 includes specifications to print 
output frcm the PAGE field. 

This column must be left tlank if: 

1. 1he field is defined as alphameric (in 
the input, calc~lation, or file exten
sion specifications); or 

2. The Field-Description line apflies to a 
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constant, in cels. 45-70 (see ~.2n= 
stant, below); i.e., wten cols. 32-37 
are-tlank because outfut dces not refer 
to the contents of a named field; er 

3. Editir.g is srecified ty an edit word, 
in cels. 45-70 (see !di!_]S~g, belew); 
er 

4. PackEd Field is srecified for out rut (P 
in ccl. 44); cr 

5. The field does net censist only cf 
valid digits (0-9) ,exceFt for a siqn 
rErmittEd in the low-erder Fcsitien. 

If nene of the above aPFlies, the letter 
Z may te entered in col.38 of a Field
Descriptien line for a field that has teen 
defined as numeric. Specifying Z has two 
effects en the format of tre output: 

1. Blanks are substi tuted for leadina 
(non-significant) zeros; and 

2. Zone tits are removed frem the lew
crder (rightmest) Fositicn ef the field 
(i.e., the character is assigned the 
corresronding Fesiticn, in the same 
row, in EBCDIC-table celumn latelled 
F) • 

A numeric field is zened in its low
order position if (a) it was zened in 
that positicn when read in, er (~ a 
Field Indicator was assigned to it in 
the inrut specifieatiens, cr (c) it was 
a Result Field in an arithmetic opera
tion, or (d) a zene wa!: moved to that 
Fositien in calculaticn specifications, 
or (e) the input field was hlank, or 
(f) the field was cleared by a Blank
After specification. 

Tr.e Z srEcification affEcts enly thE 
output dEtermined in the rarticular Field
tescription line; it dees not medify the 
form Til -~-nic-Ii- fIle -d-ata 15- ~t"cjrea---aT--thE 

field location. Therefore, Z may be desig
nated in an output line fer a field without 
affecting the format of output for the same 
field in a subsequent Field-Descrirticn 
line (this cenfined effect is in centrast 
to the ccnsEguences cf sFeeifying Blank
After for a field--see belew). 

The Zero-Suppress specification is a 
simple mEthed of editing a field fer rrint
ing, when a sign is knewn te have no signi
ficance. For examrle: if a quantity field 
can enly be positive, but a rlus (EBCDIC 
C-zone) arrears ever the lew-erdEr Fcsi
tion, specifyinq Z assures printing of an 
unsigned charactEr (0-9) --rather than a 
letter, !:ymbcl or blank srace--in the low
order positien; at the samE tine, left 
zeros arE eliminated. 

Data te te punched is net usually Edited 
by the Sfecificatien Z in ccl. 38, because 
high-ordEr zeros are normally tc bE 
rUnChEd. Without any Editing, a negative 
value is funched in the lcw-erder fosition 
with an 11-overpunch and a rositive value 
may have a 12-overfunch (if the fiEld was 

read in with a 12-evErfunch, if a Field 
Indicator was assiqned and the field con
tents were positiVE or zero, if it was a 
fositive or zero Result Field in an arith
metic operation, or if a C-zone was trans
ferred to it in somE other calculation 
operation, if the input field was blank, 
o~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 raragrarh, and R~~g£amming 
Ti.B.§l· 

To provide complete flexibility of edit
ing fer printing and punching, two other 
methods are available: 

1. Edi tina by Edi t Word (see below); and 
2. Limited editing by calculation specifi

caticns (see Cal~Ql~1i2D§_~.B~sifica
tions, above): 
(a)-A zone can te remeved from the low

order position of a numeric field 
ty moving any charactEr shewn in 
EBCDIC-tablE column F (e. q., any of 
the diqits 0-9) te that position by 
a MHLZO or ~IT"ZO operation. ~he 
last line in Fiqure 42, in conjunc
tion with line 06 in Fiqure 43, 
illustra tes this. (See also FrQ..= 
g.I~.!!!.!!!iBg~Ti.E'§· ) 

(b) leadinq- zeros can be changed to 
blanks by moving the numeric field 
to an alphameric field, and then 
moving in blanks by a MOVEI opera
tion. The appropriate number of 
blank positions can be determined 
by move and other calculation 
eperations. 

TneZ - s-p-e-ctri-c-ation -has beeniiTlIstrateu in 
Figures 52 and 53. Further examples appear 
in Figures 54A and E. 

A "B" entered in this column caUSES the 
field to be cleared immediately after its 
contents have been transferred to t~e out
put cere-storage area (i.e., as the speci
fications in the output line are executed). 
This is a convenient method, for example, 
of clearing a grouf-total field as the 
group total is transferred for printinq-
so that the field is ready for data accumu
latien ef thE next qroup. 

An alphameric field is set to blanks; a 
numeric field is set to zeros, signed plus. 

Once a field has been reset by Elank
After, it is blank or zero until oata has 
again bten flaced in it by an input or cal
culation oreratien. Therefore, it is blank 
or zero at least for the remainder of the 
same rrcqram-cycle ~Eqment (total-time, 
overflew-time, or dEtail-time output). 
Thus, if Blank-After is specified for a 
field, thE field is already clearEd tefore 
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Description line--even if that transfer 
involves the same field--and it is blank or 
zero at the time any subseguent File
Identification specifications in the same 
prooram-cycle segment are executed. 

Therefore, if output frem 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-Descripticn lines: 
as eXFlained above, under Ii§lQ_]am~, 
fields are transferred to the output core
storage area in the seguence in which they 
a?pear in the output-format specifications. 
However, if card decument-printing (inter
preting) and card punching are both speci
fied for the same fields (under one File
Jdentification specification), all trans
fers for punching are performed first. In 
this situation, any Blank-After specifica
tion should te in the last Field
Description line that specifies card docu
ment printino for that field. 

NO~~: If the output line pertains tc a 
constant in cols. 45-70 (i.e., Field Name, 
cols. 32-37,is blank), the core-storaoe 
arEa that ccntains the censtant is set to 
blanks by the Blank-After instruction. It 
remains blank thereafter until the ObjEct 
proaram deck is releaned, or the program is 
reoenerated. 

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 Elank": 

1. In Field Indicators in the input 
specificaticns--cols. 69-70; and 

2. In Resulting Indicators in the calcula
tion specifications--cols. 58-59--for 
arithmetic or test-zene opEraticns 
(specifically: ADD, Z-ADD, SUB, Z-SUB, 
MUIT, DIV, MVR, TESTZ). 

90wever, the fact that the Blank-After 
instruction may turn on an indicator for a 

I 
field does not cause any other indicator 
for that field to turn off. For example, 
asSUme: 

Indicator 25 assianed to Minus (ccls. 
67-68) in Field Indicators for 
FLrA, in input spEcificatiens; 

Indicator 20 assianEd te ZEro or Blank 
(cols. 69-70) in Field Indicators 
for same field (Ft rA) ; 

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 
I FLDA at detail-output time, indica-

I 
tor 20 turns on; but indicator 25 
also remains on (unless oreviouslv 

L turned off by a ~alculation ~ 
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 proqrammer must 
realize that the indicator is en 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 
Fil~-Identification specifications~ the 
transfer to the output area of data in the 
~EN~ 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 indica tor to turn on. (However, 
all of the different indicators assiqned to 
Zero-or-Blank for the field, in Field Indi
cators or calculation Resulting Indicators 
of arithmetic or TESTZ operations, are on 
at the beqinninq of program execution.) 

Blank After has been illustrated in 
~iqures 5E, 5F, and 52. Further examples 
are included in Fiqures 54A and B. 

The subject of indicaters, as related to 
Blank-After, is also discussed in £KQgram 
lQgi~-11~~, under lQE~1_~~cifications, and 
unde r Cal~ulE: tiQQ __ ~Eecifi~~1ions. 

]nQ_RQ§i!ion_iQ_9Q~E~~_B§~~rd--Col~40-4} 

This entry (rioht-justi~ied in cols. 
41-43) desiqnates the location of the field 
or constant in the output record. Only the 
locatiDn of the riqhtmost charactEr of the 
"field" or constant is specified. 

"Field", in tris case, includes any 
extension due to an edit word (seE Edi! 
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.Y!.2rd, belew): if an edi t word (cols. 
46-69) extEnds te the right ef the data in 
the field, End position in Output REcord 
refers te the rig0tmost fositien of the 
Edit word. For Example: 

A~sume a seven-digit field, with its 
lew-erder positien to te printEd in 
print positien 10; 

Assume an edit word that (1) inserts a 
decimal point betwEen the dellars 
and cents positien, (2) inserts a 
comma tetwEen hundrEds and the~
sands ef dcllars, (3) allows a 
tlank to the right of the low-crder 
digit, followed ty a CR symtel for 
negative amounts, and (4) provides 
an asterisk to the right of thE CR 
pesition. 

The maximum printout then leoks like 
this: xx,xxx.xxtCR* 

print positicn 10 
TherEfcre, End Positicn in Output 

Record is 14. 

Nete that, due te symtcls (e.g., decimal 
point and cemmas) and characters that may 
be inserted by edit words, the field may 
expand to the left (as well as te the 
riaht). In the above example, a field 
which, unEdited, wculd occupy print posi
tions U-10, occupies print pesitions 2-14 
when that particular ~dit word is speci
fied. ThErefore, whenever fields are 
editEd, care must te appliEd--when assign
ina End pcsition in Output R~cord--that 
successivE fields are not unintentionally 
cverlapPEd. (Data frem the field trans
ferred to the output core-storage arEa 
later replaces any data in the same area 
from an earlier transfer--see Field Name an d---]liri.E~!iigi,· a bove·~·fo·I: 58 gue-nce-of-
transfers.) 

Zeros in cols. 41-43 may be entered or 
emitted. (Col. 40 does not apply te card 
RPG, and may be left blank cr coded zero.) 

:Card Document-Printina (Interpreting) 
.Specifications (Cols. 41-43)--Special fea
:ture, available enly on the 2560 MFCM Model 
:A1, attached to an IEM System/360 Medel 20, 
·Sutmedel 1 or 2. 

The file name (cols. 7-14) identifiEs the 
eutput device. Thus, End Positien in out
put Record (cols. 40-43) refers to the 
printer if the filE name was asscciatEd, in 
the file-descriptien specifications, with 
the printer; it refers to a specific card 
processina device, if that was the assecia
tion formEd in the file-descripticn 
sp~cificaticns. 

FowevEr, the file-descripticn specifica
tiens cannet make a distinction tetween 
punc~ing inte, or printing on, a card in 

the MFCM. (If the two functions were to be 
distinauished 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 distinauished 
from output to be card-decument-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 
hund reds position (col. 41) is us ed 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. 

N0l~: If card document-printing is speci
fied, the appropriate instructions are 
generated. If the object program is then 
executed cn 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 spec
ified for the available print heads. 

The entry in cols. 42-q3 represents the 
riqhtmost location occupied by the low
order position of the "field" (including 
any extension t1:rough an edit word) in the 
card, in either case (punching or inter
pretinq). The maximum value (i.e., right
rna st--l o-c-at: i e n}--p 0551b1 eis·: 

,. 80 for card punching 
2. 64 for card document-printinq 

(interpreting) 

Punchinq, and interpreting of one to six 
lines (depending on the features 
install~d), may te 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 spec
ified 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 interpreting. Therefore, if 
Blank-After (see above) is specified for a 
field that is to be punched and inter
preted, the B in eel. 39 must be entered 
in the (last) line that specifies inter
preting for that field; otherwise, the 
field is already blan~ or zero before 
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transfer to ~ne output arEa fer intEr frEt
ina. If the same field is to be inter
preted more than once, Blank-After should 
be specified in the last line that speci
fies interFreting for that field: the 
fields fcr interFreting are transferred to 
the output area in the sequence in which 
they are specified in Field-Description 
lines, regardless cf print-head number. 

Note: Cther things being e~ual, output 
time is ccnserved if: 

1. Cn serial punches, punching and inter
preting is ccncentratEd at the left end 
of the card--output speed is inversely 
correlated with the number of the last 
column punched or last Fcsition 
printed. 

Often, it is possible to confine 
interpreting to the left end of the 
card by card-printing data on several 
lines concurrently, by utilizing sever
al print heads. 

2. Printing on the printer can be confined 
tc the first (leftmost) 100 print 
.Fositiens. 

This is of value only if it can be 
adhered to for the entire jot, sc that 
the RPG Ccntrel Card (card H) can te 
left blank, or punched 100, in cels. 
23-2~ (see the publications l~]_~~E!~mL 
]~~_]~~~~~g~~g~Em~ne~E!~~_!9~ g~B~fl= 
~Erd~~i~~B!L-~B~~E!iBg~g~2f~g~~~~, 
Form C26-3800) • 

~----

Entries in End position in Output Record 
have alrEady been illustrated in Figures 
5E, 51', ~1A, 51B, 52, and :3. F\lrther 
examples, including specifications for 
interpreting, appear in Figures 54A and B. 

!~!~_: The outFut storage area is cleared 
by the pregram after each pertinent output 
operation. 

A field defined as numeric is stcred, at 
its field-name lccation, in Facked fcrmat 
(see Data Formats, Appendix D). If col. 
44 is-left~lank: numeric data moved tc the 
output ccre-storag~ area is unpacked during 
this transfer. This causes the data tc 
apFear in cards and en printed reports in 
customary form--one digit per column or 
print positicn (with the lcw-order position 
possibly signed) . 

If P is entered in col. 44, the 
(numeric) field is transferred te the cut
put storage area in its packed fermat--two 
digits (cne per half-byte) per column (or 
print positicn), represented by the EBCDIC 
characters for the particular combinations 
of two digits. ~he low-crder positicn con
tains the EBCDIC character for the lcw-

order digit and sign (w~ich 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.) The 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~ 
mihated at a lower column number 
because the data fits into fewer 
cclumns. 

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 fac~ed==f21~ __ ~], under 1~~! 
~B.§~i!i.fE!i~BE • ) 

It shculd be pointed cut, however, that 
numeric data punched in packed format is 
difficult tc decipher (without a conversion 
table) by visual inspection of a card, and 
still awkward to read even with reference 

cutput-Format Specifications (Cptional) 197 



to the EBCDIC table (see Appendix D) . 
Sortinq cn packEd-decimal fields alsc pre
sents spEcial prcblems. 

While it is permittEd tc spFcify P for 
printed numeric cutput (tc the printer or 
for card document-printing), this is nct 
practical tEcaUSE: 

1. Many of the EBCDIC characters that 
reprEsent the combinaticn of t~o digits 
(one per half-tyte) have nc correspond
ing qraphics in the chain, train, type
tar, cr MFCM print mechanism; and 

2. It is a~kward to relatE any graphics 
that are printed to a particular two 
digits. 

Packed Field (P in col.44) must net te 
spEcifiEd: 

1. For a constant 
2. For an alphameric fiEld 
3. If Zero Suppress or an Edit word is 

speci tied. 

FigurE 54E includes illrstraticn cf the 
PackEd-Field specificaticn. 

An entry in cols. 45-70 respresents a con
stant if "FiEld NamE (eels. 32-37) is 
tlank; it rerresents an Edit word if a 
Field Name is spEcified. 

Although totp items are specifiEd in the 
same field, their uses are quite distinct. 
~hEY are therefore treated separately, 
below. 

If FiEld Name (ccls. ::~-37) is left 
tlank, the actual data in the "Censtant or 
Edit Word" field--instead cf the ccntents 
of a namEd field--is moved to the eutput 
core-storagE area for thE cutput-reccrd 
location specified in cols. 41-43. 1his 
is a cenvenient methcd of placing intc the 
cbject prcqram any data that does not 
change troughout the job, nor from one pro
cessing cf the program tc anctter. The 
most comrrcn use cf ccnstants is for rerort 
and report-column headings, and for punch
ing a fiXEd indentifieaticr into cutput 
cards. 

Any of the 256 EBCDIC ctaractErs 
(includir.g blank) may be specified in this 
field. A constant is always ccnsidered an 
alrhameric literal and must, therefore, be 

enclosed in apostrophes (card punch
combination 5-8). Cel. 45 must contain an 
apostrophe. The constant itself always 
begins in col. 46 (even if that column is 
'blank) and ends in the column pn~ceding the 
next single apostrophe. An apostrophe 
desired within the constant itself is 
represented by two successive apostrophes. 
(For further details on alphameric 
literals, see l1Ehg~~£i~_li!~£gl§, under 
Definition of terms and under Calculation 
~:§.£ifl~itIOn:§.!.)-Of course, numerlcdata 
also may be used as a constant, by treating 
it as an alphameric literal enclosed in 
apostrophes. 

Because only 26 columns are available 
for a constant in one Field-Description 
line, and two delimitinq apostrophes are 
required, the maximuff: length of a constant 
is 24 positions. Under the Input Specifi
cations, a method is described for reading 
longer constants in frem a card (see ]siBg 
InEut_]ata_li~lQ§-1E±-~Qns1ant_]ata-
He~gi~g_Ca£ds). 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 teen transferred to the output 
storage area by spEcifications in any 
Field-Description line in which Blank-After 
(B in coL, 39) is specified.) 

1. Zero Su ppress ('Z in eel. 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 
telow) • 

3. Packed Field (P in col. 44) must not 
te specified for output of a constant. 

Figures 54A and E illustrate constants, 
as well as Packed-Field specifications, End 
position in Output Record, Elank-After, and 
Zero Suppress. The examples were c~osen to 
maximize clarification, and are not neces
sarily a natural sequence of specifica
tions. (Figures 54A and B should be consi
dered as independent of each other.) 
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Figure 54A. Some Examples ef Entries for Field Name, PAGE Number, Zero Suppress, Blank 
After, End positicn in Cutput Record, and Constant 

Explanation of Entries in Figure 54A 

The file named PRINT is assumed to have 
been asscciated ~ith the printer, in tre 
file-descriptien specificatiens. 

~§EiiiE2!i2n§_1in~§_QJ_anQ_Q1 cause the 
output fer lines 03-07 tc te perfermed at 
detail-ottput time if indicator L2 is then 
cn, cr at overflow-eutput time if indicator 
OF is on and L2 ~s nct on (NL2 is specified 
to prevent duplicatien of cutput when CF 
and 12 turn on in the same program cycle) • 
The form is advanced to the next carriaae
contrel tape punch in channel 1 tefore ~ut
put, and is spaced 2 lines afterwarps. 

Li~~E_]]~_]~L_2nQ_Q2 show how a report 
heading that is 52 positicns long can te 
printed, by specification of ccnstants, as 
one continuous phrase--even thcugh an indi
vidual ccnstant is limited to a maximum of 
24 pcsiticns. (An alternative, invelving 
an input card, is presented under In~~~ 
~§Eifi£~!ion§: Using_ln~~!_Q~!~_Ei~lQ§ 
fQ~_~2n§!an!~2!~=-H§~~in~_~arQ§.) 

Line 06 indicates how data that chanqes 
eachtime the report is Tun, and may change 
at points during the run, can be printed as 
parts of a constant report headinq, on the 
same print line. 

It is assumed that a card, defined as a 
separate card type, has been read in at the 
start of the object-proqram run (and at any 
additional Foints ef the card deck where 
the informatien is to be changed). A field 
in this card was defined, in the input 
specifications, as DATE. ~he DATE field in 
that card type contains the date--in this 
example, in the form month-name and year 
(e. g., SEPT. 66) • (Again, see jJ§.in~_In.E.Q.t 
Da!~_lielg§_for ConE.t~nt_1Eta-~HeaQi~ 
Ca~Q§. ) 

tin~]l causes four-digit consecutive paqe 
numbers to be printed at the top of each 
page, in print positions 117-120. Leadinq 
zeros are suppressed, and the zene over the 
units position is eliminated from the 
print-out. The numter is printed on the 
first paae as ~~~1, unless a special start-
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ing number was entered (see lnJQ!-2E§~lii= 
ca!i~nE~ £~~~~~~ti~§~~~t§~ln~) and/or the 
number was modified or created ty calcula
tion specificaticns. 

The number starts again with , when the 
t3 indicator is cn at the time of PAGE 
output. 

Tines 08-09 rrcvide for rrinting a seccnd 
heaaing-line, two lines below the first 
headinq line (2 in ccl. ~8 cf srecifica
tion line 01), under the same conditions 
~2 or OF NL2}, and in the same proqram 
cycle. Whereas the entries in lines 03-07 
rrevided fer rercrt heading and rage num
ber, lines 10-13 contain specifications for 
column headinqs. After this outrut, tte 
form is advanced tc the ne~t channel-2 
punch. 

Lin~JJ illustrates that one constant may 
contaiq mere than cne column heading 
(StSMAN and ACCOUNT)--it is merely a matter 
cf convenience and arprorriate sracing. 

Also shown is the fact that a ccnstant 
may start with blanks, tc align it 
aprropriatel y. 

Lines 10 and " show alsc that fields cr 
constants-need net be recorded in the 
sequence in which the data is to appear in 
the cutput reccrd (End pcsition in cutrut 
Record: 28 is in an earlier srecification 
line than 19). 

In 11nes_JQL-1lL_and_JJ we chose tc use 
separate lines for each column heading, 
rather than combining seme as in line ~,. 

tines 12 and 13 also illustrate that ccn
stants~-~hich-are alFhameric literals, may 
~ontain numeric values. 

Note, threughout, that Field .Name (Ccls. 
32-37) is blank where a ccnstant is 
assigned. 

tine 14 calls for a grour-Frinted reFort 
(printing cnly when 11 is en), printed at 
total-output time. F~inting beqins cn each 
paqe at channel 2, belew tte two heading 
lines. 

Lines 15 and 16 again illustrate that 
fIelds-n€€a-not te recorded in the crder in 
which the data is to appear in the outFut 
record. 

1in~§_J2~_J]~_J2~_~nQ_20 include the Zero
Suppress specificaticn. Data frem each of 
these four fields is printed without any 
leading zeros, and any zene in the low
order position is net transferred to the 
output ccre-storagE area. 

The fields for which Z is specified in 
col. 38 must have been defined as numeric. 

LiB~_~l illustrates formattinq of an output 
field by an edit word (oiscussed in the 
next section). It is included here to 
emphasize that Zero surpres~ (Z) must not 
be designated when an edit word is 
assigned, and 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 headinq AMCUNT, which ends in 
positicn 28). 

The field AMOUNT must have been defined 
as numeric to permit use of an edit word. 

The entry in cols. 45-7C is an edit 
word--not a constant--tecause Field Name 
(cols. 32-37) is not blank. 

Lines_l1~_1~~_~nQ_12 show resettinq (to 
blank or zero) of fields, by the Blank
After (B in col. 39) instruction. The 
field is cleared immediately after the data 
has been transferred to the output core
storaqe area. At that time, any indicators 
assiqned to "Zero or Blank" for these 
fields tUrn on (this applies to "Zero or 
Blank" indicators for these fields in Field 
Indicators, and in Besultinq Indicators of 
arithmetic and TESTZ operations). 

If such indicator is used in cut put 
Indicators ef a su~seguent Field
Description or File-Identification line, it 
is on--until new input data or calculaticn 
results turn it off aqain. 

Note: We have treated Fig~~~s~4A and_li as 
Indei;-end-en t- exa-mrie-s·~-----I{ tp~-- out put speci-
fications to the file SUMCABD in Fiqure 54B 
were considered a continuation of the out
put specifications in Fiqure 54A, Blank
After must not be specified in lines 17, 
18, and 19 cf Figure 54A: etherwise, only 
zeros will te punched in SUMCARD from the 
fields A~CUNT, CCM12, and CCM15--these 
fields will have been cleared by Blank
After specifications in Fiqure 54A, before 
output to the file SUMCARI. 

Line 20 illustrates output from the' "hold" 
area-of a table (SEe lER1§_12~!=~_QE~£~= 
ti~n~, under £~1~~1~!i~n_~E§~iiica1i~n§1. 
The data last selected (or as subsequently 
modified) from the table named TABBON is 
printed, endinq in tyre position 70. 

This item is printed only if indicator 
05 is not on. 

]21~: Throuqhout, note that the entries in 
cols. 40-43 are riqht-aliqned, and that 
leadinq zeros may te recordeo (lines OU ana 
05) or omitted. 
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• Figure 54E. Continuation cf Examples cf Entries for Field Name, Zero Suppress, Blank 
After, End Fositicn in Output Record, Packed Field, and Constant 

Explanaticn of Entries in Figure :4B 

lin~§_Q1=~l portray stackEr selecticn, 
based on the status cf indicatcrs, fer 
cards on ~hich nc output operaticn is 
reguired. The file is assumed to be 
defined as a comtined file in the file
descripticn specifications. 

If the Matching-Record (MR) indicatcr 
and indicator 45 are on at detail-output 
time, the card is to be selected tc stacker 
2; if MR is off, it is tc enter the normal 
stacker cf the relevant IIC device. 

Lln~_~~ specifies eutput at total tirre, 
Frovided tte L1 indicator is on, te a file 
named SU~CARD. Assume that SUMCARD is an 
output file of clank cardE. This, trer., 
represents the standard method of summary
punching, 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 
ACeNT-to be punched, with its last (low
order) position in col. 7. Punchinq--not 
card document-printinq--is called for, 
because cel. 41 is tlank (or, it could be 
0) • 

tine 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 zercs are printed, 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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tine 07 causes the centent~ ef the 7-digit 
AMOUN~-field to be printed by print head 2 
(2 in col. 41) in pcsiticns 2-12. 

The data is fermatted ty an edit word 
(see next secticn). The edit-word example 
is included to empha~ize that Zero SUFFress 
(Z) must not be specified when an edit word 
is assigned, and te ~hcw that an eait werd 
can expand the size cf the field: the 7-
digit AMCUNT field requires 11 positions in 
the cutput area, with this particular edit 
word. Care must be used nct te cverlar 
fields unintentienally in the output area 
when edit words may expana them. 

The field AMCUNT must have been defined 
as numeric tc permit u~e cf an edit werd. 

The entry in cels. 45-70 is an edit 
werd--not a ceDstant--because Field Name 
(cols. 32-37) is not blank. 

tine OS causes the same field also te be 
printed by print head 1 in rositions 5E-64. 
teading zeros and any zone in the lcw-erder 
rositicn are eliminated frem the out rut by 
the Z in ccl. 3S. 

The B in col. 39 causes the field to be 
cleared tc zeros after transfer ef the data 
to the. output area. Note that the Blank
After instructien is in the last dccument
E£inting specifications line-for the field. 
Although data "transfer fcr runching 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
rrinting (within tte same File
Identificatien specificaticns). If the B 
were in line 09, the AMCUNT field would 
con"tain"cnly zeros at the time of the tran~
fers called fer in lines C7 and 08. 

line_Q2 rrovides for punching cf the 
AMOUNT-field data into cel~. 14-17. The 
output will be in packed format (P in col. 
44) • 

The field AMOUNT is 7 digit-positions 
long (as imrlied by the edit werd in line 
07). In racked format, it consumes 4 rosi
tions (see formula above, under R~S!§Q 
Fiel£l. The field must have been defined 
as numeric fer racked outrut. 

Neither an edit word ner Zero Suppress 
"is permitted with Packed Field. In any 
case, it is not usual to use Zero Surpress 
for punched data, because leading zeres are 
normally desired in the card and because 
the sign ever the lcw-crder ro~iticn must 
ordinarily be punched for future use (at 
least, if it is a minus 
sign--11-cverpunch). 

tine '0 srecifies pur~hing ef salesman code 
(f1€ld~SALSMN), with lcw-crder pcsiticn in 

cel. 13 (if we assume a 6-dioit field, then 
into cols. 8-13). 

LinE 11 caUSES the contents of the SAISMN 
field-to be printed by print head 1, ending 
in position 17 (if a 6-digit field, then in 
positions 12-17). reading zeros and any 
zone in the lcw-crder positien are eli
mina ted (Z in col. 38) from the prin t-ou t. 
The field must have been defined as nume1-ic 
because Zero Suprress is used. 

!Q!~: ACCNT and SAtSMN are not punched in 
packed format, because it is assumed that 
subsequent reports may reguire group cen
trol (Control Level) on these fields, which 
is not possible on packed field s. (see 
PaS~§Q, under ln2Q!_~§~iiis~tiens, for the 
possibility of defining the same field a 
second time, as alphameric, in order to 
contrel on a racked field. However, print
ing the group-identifyina data then pre
sents a problem.) 

tines_lLanQ_l1 rrovide for punching the 
contents of the fields CCM12 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 1~.O percent, respective
ly); they each, therefore, reguire 4 posi
tiens in packed format. The fields must 
have been defined as numeric for packed 
output. 

1in~§_1~_~B~1~ specify printing of the 
same 6-digit 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. 38) from the printout. The 
fields must have been defined as numeric. 

The fields are reset tc zeros (B in col. 
39) after transfer to the output area for 
document-printing. 1~is is the correct 
place for the Blank-After instruction, 
because transfer to the output area for 
punching (see lines 12 and 13) always takes 
{:lace first. 

Also illustrated here is the grouping~
rather than alternating--of punchina and 
document-printino instructions (note lines 
12 and 13 for punching of two fields, 
before the document-printing instruction 
for either field). Groupino and alternat
ina are equally accertable. 

Line 16 specifies the punChing of data from 
afield (LASTYR; say, cemfarative sales 
figure frem previous year), in packed for
mat (7-digit amount field packed into 4 
positic~s), ~it~out any oecument-printinq-
just to make it clear that a field may be 
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punched. 
roth. 

\.. ... .L __ .+ 
J..UL. UVL. rT vicE ~.rErEa, or 

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 Eesultinq Indica
tors (arithmetic or TESTZ q::eraticn) of any 
of the fields AMCUNT, COM1~, or CCM15, this 
will net turn cn the indicater as a result 
of the Blank-After instructien fer these 
fields in time te interfere with output of 
LASTYR: all data for punc~ing is trans
ferred te the output area refore data for 
document-Frinting. Therefere, indicater 10 
does not turn on until after LAS1YR has' 
been transferred. 

Blank-After is not specified: we have 
assumed that the total in this field dees 
not represent an accumulatien of data from 
detail cards, but is read in from a single 
summary card in each contrel qrcup. Clear
ing the field is then unnecessary. 

line 17 shcws hew a constant can ce 
docume~t-printed: the phrase ~AlS SUMBY is 
to be printed by print head 1 in pcsitions 
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) cf any of 
the fields AMOUNT, CCM12, cr CCM15, the 
output of this ccnstant will always ce sup
Fressed as a result of the Elank-After 
instructien for those fields: the indica
tor will always be cn cefore transfer cf 
the constant in line 17 to the output area. 

Of course, Elank-After is net sFecifiEd: 
it weuld clear t~e ccnstant to blank* and 
it would be lost after output to the first 
summary card. 

Note that Field Name (ccls. ~2-37) is 
bank when a constant applies. 

1in§_1~ shows how the page-numcerinq fea
ture can be employed equally well for 
consecutive-numbering of cards. The cards 
are Funched with ccnsecutive numrers in 
cols. 7E-79--starting with aoot (12-
cverpunch in col. 79), unless another 
starting number was provided thrcugh an 
input card or a calculatien specification. 

Z may ce specified in cel. 38 to eli
minate the 12-everpunch, but leading ZEros 
are then also replaced by clanks. (If an 
edit word is used for formatting, at least 
one leading zero is lost.) 

If Figure 54B is considered a centinua
ticn of Fiqure 54A, PAGE cannot be uSEd 
here; otherwise, the contents of the field 

PAGE are incrementpd PnC~ timE thEY are 
printed on the printer (the file named 
PRINT) and each time they are punched into 
the file SUMCARD. 

Iin§_J2 illustrates the punching of a con
stant: the summary cards are identified by 
9 in col. 80. 

It alsc indicates that a censtant (an 
alphameric literal) may consist of numeric 
data. 

Note that Field Name is rlank when a 
constant applies. 

]~1~: Threuqheut, nete that the entries in 
cols. 40-43 are right-aliqned, and that 
leadinq zeros may ce recorded. (linEs 09 and 
10) cr emitted. 

Purl2..Qse of Edit Word. An edit word permits 
formatting-cf-the-output frem numeric 
fields. 

Edit words provide for: 

1. Suppression of leadinq (non
significant) zeres te a predetermined 
position of the field; 

2. Punctuation wi th decimal point and 
cemmas; 

3. Fixed or floatinq dollar siqn; 

4. Asterisk protection; 

5. Identificaticn of the field by any 
EECDIC characters; 

6. Elimination of any zone from the output 
rEpresentation ef the lew-crder 
position; 

7. Identification cf neqative totals by CR 
symbol or minus siqn; 

8. Inserticn of any constant data within 
or followinq 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 
corresfcnds te the ccntents of the field: 
the digits, includinq leading zeros, are 
printed or punched in adjacent positions 
witrout sfaces, and the character in the 
low-crder position is zoned if the field 
was zoned (see also point 4 under ]~leE-fo~ 
X2~miB~Qi1_~2~Q§, below). 

The punch combination that corresponds 
to each zcned EBCDIC character can be 
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ascertained from the EBCDIC taclE (AffEndix 
D). For standard digits and zones: 

A 12-fositicn hclE is funchEd OVEr the 
lew-crder diqit if thE field is sianed 
plu!:: (C zone); 

An ll-position hole i!:: punched OVEr the 
lew-order digit if thE fiEld is !::ianed 
minus (D zone); 

Only the digit is punchEd in thE lew
order cclumn if the fiEld i!:: un~ianed 

(F 2ene). 

The samE EBCDIC character!:: affly tc 
rrinted eutput. However: 

1. Not all EBCDIC characters are reprE
!::€ntEd en thE rrint medium (chain, 
train, typetar, er MFCM print 
mechanism) ; 

2. The number of different grafhics avail
atlE varie!:: with the medEl and thE tYPE 
ef chain, train, or tYrEtar. 

3. ThE user may havE had nen-!::tandard gra
rhicE in!::tallEd; and 

4. In scme case s, an EB C1:: IC char act Er for 
which the printinq dEVicE is nct 
de!::ignEd may cau!::e printing ef another 
character. 

Note rarticularly that a !::ignEd ZEre (a 
freguEnt normal condition for thE lew-erder 
fosition of a signEd numEric fiEld) may be 
I:rinted as only + (for C'> or - (for 0) I er 
the ro!::itien may te left tlank entirEly-
dependinq cn the particular frinting 
device. 

N-\:l-iRef-l€ p::int-€d eutpu t , uni es~ it· i ~ 
kncwn to tE un!::ignEd, i$ tr.erefcre u!::ually 
editEd either by an edit word or by t~e 
Zero--Suf rres!:: instruction (see atove) • 
(Removal ef the Zone i!:: al!::c posEitlE ty a 
calculation !::pecifieation--!::ee f~l~El~!i~n 
~~~ifi~~iiQn~: ]2~~_QE§L2ii2n·) 

General Guidelines Pertaining to Edit Words 

If a numeric output field i!:: te tE 
editEd (ty use of an Edit word), the edit 
word is flaced in the "Cen!::tant or Edit 
Word" fiEld in the same Field-DeEcrirtion 
line. 

An edit word is an alfhameric litEral 
(see !1~~~~~~i~_1i!~~~1§, under ~~iini!ign 
Qi_1~Lm§). As such, it is enclO!::Ed in 
sinqlE afe!::troFoEs (card Funch-ccmcination 
5-8). Col. 45 must contain the initial 
apestrofte, with the Edit word itSElf 
starting in col. 46. An ~Fe!::trofhE fellows 
thE end ef the edit word (!::ee ~lIh~~~~i~ 
liigL~l§, under ]~iini!isn_21_1~~m!:: and 
under f~lE~1~!i2n_~I~filis~!i2n§ fer ar o!::
trophes within a litEral). An edit word 

is, therefore, limited to a maximum of 24 
positions. Any of the 25E EBCDIC charac
ters (incl udinq clank) arE valid within an 
edit word; but somE characters, in certain 
positions, have a unigue sianificance in 
edit words. 

The fact that Field NamE (cols. 32-37) 
is not clank (i.e., contains the name of a 
field) distingui!::he!:: an edit word from a 
constant (see Const2nt, atove). 

Ne matter how often a particular edit 
word is used (i.e., in how many Field
Description lines it appears), it is stored 
by thE froqram only ence (i.e., it consumes 
only a single core storage area). 

A Elank-After instruction (B in col. 
39) dees not destroy the Edit word (in con
trast to a constant, which is then blanked 
ou t) • 

An edit word may be used to format 
numeric fields for: 

1. Printing on the printer; 

2. Decument-printing (interpreting) on 
funch cards; 

3. Punching into cards. 

The latter u!::e is not cemmon, because 
it is not usual to insert functuation, 
symbol!::, constants, spaces, or separate 
siqn fo!::itions--er to eliminate leadina 
zeros--in punched numeric fields. 

The edit word arrlies to whatever output 
is specified in th-at Field=-f)eEcript-ion 
line. Editing output from a field in one 
Field-Description line has no effect on 
subsequent outfut from the same field (in 
contrast te a Blank-After instruction). 

An edit word must not be assigned if: 

1. The 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 Surpress (Z in cel. 38) is speci
fied in the same line; 

4. ThE field does net censist enly of 
valid digits (0-9), except for a zone 
permitted in thE low-order position 
(i.e., the digit pcrtiens ef the field 
must not contain hexadecimal A-F). 

Where an Edit word is assigned, SUfpres
sian of leading zeros in at least one 
position--the leftme!::t positien--of the 
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field cannot be prevented. (SEE 
mi~g_l~~ for circumventicn.) 

When an edit word is assigned, any zone 
over the lcw-order fcsiticn ef the data is 
removed frcm that Fcsitien in the output. 
However, a negative sign (hexadecimal :c-
see EBCDIC table~ ApFendix D) can be repre
sented aE CR or rrinuE (-) to the right of 
the digits from the field; a plus sign (or 
any zone cther than hexadecimal :C) is eli
minated completely from the cutfut. 

The same edit word cannot be assigned to 
fields of varying lenqths; i.e., all the 
fields with which a given Edit wcrd is used 
must have the same size. 

The number of fcsitions allowed in an 
edit word for digits from the data field 
must not be less than the number of Fesi
tions in the data field--it shculd be 
exactly the same number. 

]Q!~: Wbile it is permittEd te make tre 
edit word larqer than necessary to acccm
modate all fcsitions of thE field, thiE 
gains thE ~ser ncthing: 

,. ~he data field is left-aligned within 
the Edit werd; therefcre, there is 
still no way to frevent elimination of 
at least one leadina zerc. 

2. No core-storage space can be saved by 
waking an edit wcrd large enough tc 
accommodate the largest cf several 
fields, since all fields with which one 
edit word is used must be cf egual 
size. 

Edit Word Segments 

An edit word is comfo~ed of one, twc, or 
three constituent seqments: 

1. The l:cdy--reguired 

2. The status perticn--cFticnal 

3. The expansion--optional 

Figure 55 depicts the segments cf edit 
word s. 

The ~~~ of an edit wcrd governs (1) the 
transfer ef the digits in the data field to 
the output record, (2; the termination of 
zero sUf~ressien or asterisk prctecticn, 
(3) ~unctuatien, and (4) the insertion of 
ether constants. ~he body fertion begins 
at the leftmost fosition ef the Edit wcrd 
(i.e., ccl. 46), and contains the samE 
number of blank Fositicns as there are 
diqit positiens in the data field, plus 
Fositions for any desired ccnstants and 
dollar sign. One zere or cne asterisk, if 

it apFears in the body portion, is counted 
as the eguivalent of a blank p0sition. 
These blank positions (includi~q a maximum 
of 0 ne z er 0 or aster is k) are replaced by 
digits frem the correspondinq positions of 
the data field, or--where there are no siq
nificant digits to the left of the zero
suppression limit--the output appears as 
blank (or asterisks). 

'1)1) ,1)1) 0 .1)1) & C R * FIN A l ' 
~----V-----~~~I~ 

Body I Status I Expansion I 
I I I 

'1)1)1)1) l B S • , &"'b;) 0 Z • iARE WI.' 

~ ? 
I Bod I I y I 
I \ 
I \ 

, 1) 1) ,.1) i) 1) , $ 0 1) • 1) 1) - ' 

1~------~T---------'1 I 
\ I I 
I Body l!ll 

I \2: I IVl\ 

I I I 

'f 
Expansion 

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 ef the data field. The pcint where 
that count is satisfied terminates the body 
of the edit word. 

The ~!E!~~_~~£tisn extends to the right 
from the end of the body segment, through 
the first appearance of the two letters CR 
(credi t) or the symbol - (minus). The 
function ef the status portion of an edit 
word is the identification, by display (or 
punching) ef the CR or -, of a neqative 
quantity. Any EECDIC characters (includinq 
blank) may frecede the sign symbol (CR or 
-) within the status pertion. When the 
field is negative (t zone), the entire sta
tus portion (except an amfersand) appears 
in the output as specified in the edit 
word; when the field is net neqative~ the 
entire status porticn appears as tlank: 
(An amfersand in the status portion always 
appears as blank in the output record.) 

Edit words that contain no CR or -
(minus) symtol to the riqht of the body 
segment have no status portion. The ter
minal apestrophe is then placed to the 
immediate riqht of the body; unless an 
expansicn segment fellows. 
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The §~~anEi£n, if any, consists of any 
Fositicn~ to the riqht of the status Fer
tion (or, to the riqht of the body, if 
there is no status pertien) th~cuqh the end 
cf the edi t word (i. e., to the terminal 
apostrop}e). If the terminal aFestroFhe 
follows the tody or the status perticn, 
there is nc eXFansion secticn. Any EECDIC 
characters (including blank) may be placed 
in the expansien section; they will apFear 
unchanged in the riqhtmost pesiticns of the 
cutput area assiqned to the field (see 
cols. 41-43), regardless cf t,./hether any
thing frem the body and status Ferticns 
appears in the output. 

Rules fo~ Forming Edit Werds 

No1§: Althouqh the examFles in Fiqure 56 
are explained in the next subsectien, 
reference to Figure 56 while reading this 
sutsecticn will help. 

1. Delimitinq the edit wc~d. 

!he comFlete edit word must be enclosed 
in sinqle apcstrcphes (card Funch-com
tination 5-8). 

2. tete~mining number of positiens 
required in edit word for data-field 
digits. 

!he number of blank posi ticns (includ
ing, if present, cne pesition with zero 
or asterisk) in the EfQl porticn of the 
edit word must be no less than (and is 
no~mal1y equal to) the numter of digit 
Fositions in the data field. Call this 
value = B. This is the enly mandatory 
Fortien cf an edit word. 

These blanks (and, if present, the 
fir s t z e roo r as t e r i s k ) i nth e ,b cd y a ~ e 
replaced by the siqnificant digits from 
the ccrrespendinq Fositiens cf the data 
field specified in Field Name. Non
significant zercs may te represented in 
the eutput record ty zercs, tlanks, 
asterisks, or dollar symbol (see Zero 
Suppression, Asterisk P~otecticn, and 
Floa ting Della~ Siqn: 5, 6, 8, telot,./). 

3. tetermininq total length of edit wcrd. 

The tcdy of an edit word may ccntain 
constants (any EECDIC characte~s except 
tlanks) t~sides the tlanks and single 
zero cr asterisk counted in the value B 
(item 2, above), and a fixed or fleat
ing dcllar siqn. Call the numter cf 
these ccnstants = c. 

The status Fortion may centain any 
EBCDIC characters (includinq blanks) 
preceding the sign symtol. Call the 
total number of Fositiens in the status 
pertien = S. 

Any EBCDIC characters (includinq 
blanks) may make up an expansion sec
tion to the right of t}e status portion 
(cr the riq~t of the tody, if there is 
no status porticn)--to the terminal 
aFostrophe. Call the number cf posi
tions in the expansion = E. 

The total number of positions in the 
edit we~d must then be = B+C+S+E ~ 24. 

Note: Because the edit word can be 
ccnsiderably lenqer 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 enouqh room for successive 
output fields so that the left part 
of one field is net overlaid over 
the riqht Fart of a previous output 
field. 

4. Zene elimina tion. 

5. 

The assiqment of an edit word in itself 
removes any zone from the lew-crder 
diqit in the output record. (See Status 
segment, item 10 below.) 

A numeric field is zoned in its low
crder position if: 

a. It was zoned in that position when 
read in; or 

b. A Field Indicator was assiqned to 
it in the input specifications. 
(This also converts minus zero to 

p-lus Z-efe-.}·~-e-E··· 

c. It was a Result Field in an arith
metic operation; or 

d. A zone was moved to that position 
in calculaticn specifications; or 

e. It was cleared by a Blank-After 
specification; or 

f. The input field was blank. 

Zero suppressien. 

If no zerc (or asterisk--see below) 
appears in the tody of the edit word, 
all lead inq (nen-siq ni f ican t) ze res are 
suppressed, in all positions in the 
bedy of the edit word, up to the point 
of the first significant diqit. These 
Fositions--including those for con
stants and punctuation in the tody to 
the left of the first siqnificant 
diqit--are blank in the output record. 
If the data field contains only zeros 
(apart from a possible siqn in the low-
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erder position), and there is no zero 
or asterisk in the body of the edit 
word, the entire area assigned tc the 
tody in the cutput reccrd will te 
tlank. (Excepticn: fixed dcllar sign 
--see 7, below.) 

The leftmcst zero (cr asterisk--see 
below) entered in the body of an edit 
word stops suppressicn of leading zeros 
f~~~~Q that Fositicn (the Fositien in 
the tody that contains the suppression
limiting zero is included in zero 
suppressien). ln~g~~B the point of the 
first zero in the body cf the edit 
word, or ~~ the Foint cf tbe first sig
nificant data digit--whichever cccurs 
first (further left)--all positions in 
the tcdy of the Edit werd, including 
these centaining censtants, appear as 
l:lan k in the out pu t record. (Excep
tion: dcllar sign--see 7 and 8, telow.) 

Frcm the point of the first signifi
cant digit in the data field, cr tte 
rositicn to the right ef the 
suppression-limiting zero--whichever 
cccurs first--data digits replace the 
tlanks in tre corresFcnding Fositicns 
ef the edit-word body and any censtants 
(including punctuation) are retained 
for cutput. The sUPFressien-limiting 
zere itself is replaced ty a signifi
cant data digit in the corresFonding 
fositien of the field; if cnly leading 
(ncn-significant) zeros exist threugh 
that position in the data field, the 
suppression-limiting zero, tco, is 
l:lanked. 

Any zero (or asterisk--see telcw), 
in tr.e bcdy ef tr.e edit word, to the 
right cf the first zerc (or asterisk) 
is ccnsidered a constant and always 
appears in the output (i.e., the left
most zero or asterisk terminates zero 
eliminatlon)--see item 9, l:elow. 

Since zero suppressien is operative 
through the positien ccntaining the 
suppression-limiting zero: 
(a) It is not possible to retain all 

leading zeros when an edit word is 
assigned: even if zerc is entered 
in the leftmost positicn of the 
edit word, the leftmcst leadinq 
zero is still reFlaced by blank. 
(But see R~gg~EmmiB~liE~ for a way 
areund this.) 

(b) It is not fossible, ty entries in 
an edit word, to include a constant 
(with the excepticn of a dollar 
sign--sEe celow) tc the left cf the 
teginning of the field--even if the 
edit word were made larger than the 
field. For examFle: 

A twc-digit field containing 65 
cannot be output as .65 by 
writing the tcdy of the edit 

word as I ."L"D I. Reaaro.1ess of 
whether the edit word is written 
as I.tt' or Ittl, the output 
will aFpear as 65. 

Similarly, .05 for a two
digit field will appear in the 
output as 1'::5. 

The Frotlem is solved ty (1) 
specifying the decimal point as 
a constant for the preceding 
positien in the output record 
and (2) not editing the field 
at all (see Programmin~~). 
If desired, calculation speci
fications can test for 00 in 
the field, to allcw suppression 
of the decimal point 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 position 
of the body, or not at all. 

11he exceptions are (1) floatinq dcllar 
sign, and (2) printing of the sta
tus portion when the data field 
consists of all zeros, with a minus 
sign. Both are explained below. 

6. Asterisk protection. 

The leftmost asterisk in the body of 
an edit word--previded there is no zero 
in the body to its left--has the same 
effect on zero suppression as a left
most zero (see 5, above). 

However, instead of being blank, all 
positions 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 
peint of the first significant digit or 
the asterisk in the edit-word l:ody, any 
censtants in the body are retaiiled for 
output. 

Any asterisk (or zere), 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 
eutput (see item 9, below). 

One leading zero is suppressed, even 
if the asterisk is in the extreme left 
pesition of the body. 
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Note. Neither a fixed dollar sign nor 
a-flcating dcllar sign (see 7 and 8, 
telow) can be specified in an edit wcrd 
with asterisk ~rctecticn. 

7. Fixed dcllar sign. 

A dollar sign ($) flaCEd in the left
most positicn of an edit word appears 
in that positicn of thE output, regard
less cf suppression of leadinq zercs. 
The tody of the edit word must be 
enlarged to frovide the extra fosition 
for the dollar sign. 

If only one leading zero is tc te 
suppressed (and no & symbols precEde 
the suppression-limiting zero)--i.e., 
the suppression-limiting 0 is in the 
leftmost digit pcsiticn adjacent tc the 
dollar sign--the $ beccmes a floating 
(not fixed) dollar sign (SEe 8, telow). 

A fixed (or floating) dcllar sign 
cannct bE used in an Edit word with 
asterisk protection (see 6, above). 
Specifying the dcllar Eign instead as a 
precEding ccntiquous ccnstant field is 
a simFle solution. 

8. Floating dollar sign. 

A dollar sign ($) placEd to the imlTedi-
ate left of (i.e., next to) the zero 
that terminates zero sUlrresEicn 
affears in the output record either (1) 
in the fosition CCCUfiEd by that ZEro 
in the body of the edit word, or (2) 
the fosition immediately preceding the 
firsf Thlqh=crder)" slgnitlcantdTgit:"''':' 
whichever is farther left. The bcdy of 
the edit word must be enlarged tc rro
vide the extra Fcsiticn for the dcllar 
sign. 

REgardless cf where the floatinq 
dollar sign is flaced in the bcdy cf 
the edit word, the lccation cf con
stants in the body (such aE functuating 
commas, for instance) Ehould nct be 
shifted to ccmpensate for the dollar
sign position: the extra Fositicn pro
vided because of the floating dcllar 
Eiqn remains at the extreme left of the 
tody (see Figure 56). 

A dcllar 'sign in the tody cf the 
edit word elsewhere than in the left
most fcsiticn or to the immediate left 
of the first zero is neither a fixEd 
nor floating dcllar sign: it is a con
stant (SEe 9, telow). 

A floating (or fixed) dcllar siqn 
cannct tE used in an edit wcrd witt 
asterisk protection (se'2 6, above). 

].2!.§: 
(a) If the dollar siqn is placed in the 

leftmost position of the edit-word 
bcdy, it is normally a fixed dollar 
SigIi (see 7, above). However, if 
the zero that terminates zero 
suppression occupies the next 
position--i.e., only the minimum of 
one leading zero is to be sup
pressed (and no & symbols 
intervene)-- the $ becomes a float
ing dollar siqn: it then appears 
in the output reccrd either (1) in 
the position that corresponds to 
the leftmost leading zero, when the 
data beqins with zeroes) or (2) to 
the immmediate left of the high
order positicn of the data field, 
wren the data begins with a siqni
ficant diqit--i.e., it floats 
between two positions. 

(b) If the zero to end zero suppression 
is placed in the low-crder 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 apFroach is meaninqful 
only when a floatinq dollar sign is 
needed, but all leading zeros are 
to be suppressed. (See also item 
10 below, for status portion with 
all-zero data field.) 

(e) Because a fleatinq dollar sign must 
be specified in the edit word con
tiguous to (and to the left; of) the 
zero-suppression-limitinq zero, a 
Ilea tIrig . doILi',!: siqn' cannoF'"b-e . 
placed ahead of punctuation (e.g., 
ahead of a comma), to appear in the 
output to the immediate riqht of 
the punctuation if there are no 
higher-order siqnificant diqits. 
For example, in the edit word 
'tt$,Ott',the dollar sign 
is merely a constant (see 9, below) 
--not a floatinq dollar sign-
because it is not contiquous to the 
zero. It is not possible to assign 
a floatinq dollar siqn to appear in 
the output in place 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 EBCtIC 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 correspondin~ positions. 
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However, they appear in the output only 
when they are to the right of the first 
significant data-digit, or te 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 suprressien-limiting 
zero or asterisk occurs to the left of 
the c9nstants, they are rerlaced in the 
output either (1) by clanks, if 
asterisk protection is net srecified, 
~r (2) by asterisks, if asterisk pro
tection is sFecified. 

TrE ccnstants most ccmmcnly employed 
in the body of an edit word are a 
deGimil Foint and commas in amcunt or 
quantity fields (or t a decimal comma 
and periods, in EuroFean notation). 
However, the program dces not Ferfcrm 
decimal alignment cetween edit words 
and data fields: the Frogrammer must 
Flace the decimal Foint in the edit 
word into the appropriate relative 
positicn where he wishes it to appear 
in the output. 

Exceftions: 
(a) A dcllar sign in tre an:roFriate 

Fesition for a fixed dcllar sign 
(see 7, above) or floating dcllar 
sign (see 8, above) is treated as 
descriced above. However, in any 
other location, it is treated as a 
censtant. 

(b) The leftmost zerc or asterisk (one 
or the other only) is treated as 
described above (items 5 and 6). 
However, in any other Fosition, a 
zero or asterisk is treated as a 
constant. 

(c) The use of blank spaces in the cody 
of an edit word is confined to: 
(i) output positicns that corre

spend to digit Fcsitions in the 
data fi'eld; and 

(ii) A leftmost clank to compensate 
for the spaCE taken up 1::y a 
floating dollar sign. 

Therefore, sFaces cetween data 
digits or constants cannot CE created 
ty leavi~q positions 1::1ank in the tody 
of the edit word. However, an amFer
sand (&) in the body of the edit wcrd 
provides a corresponding blank space in 
the output representation. An amper
sand itSElf cannot ce rEproduced in the 
cutput representation cf the body of 
the edit word--it is nct treated as a 
constant. 

10. status seqment. 

The status portion of an edit word is 
intended for identif ication (by CR or 
minus symbcl) of negative values. 

As described under ]dit Word SeE= 
~~B!~ (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 tre consecutive letters CR, 
or a minus sign (-), appear in the edit 
word to the right of the end of the 
body, the positions from the end of the 
bedy through 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 reFlaced by a blank space in th~ 
out put record. (Thus, either a blank 
or an ampersand in the status portion 
aFpears as blank in the output record.) 
When the contents of the data field are 
net negative, 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 to 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 outFut record. 

(b) If 0 or * is placed into the low
order position of the cody 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. Anything 
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 
seqment, they merely appear without a 
siqn symbol. 

". Expansion segment. 

Any positions to the riqht of the sta
tus segment--or# if there is no status 
seqment, any positions to the right of 
the body--up to the closinq apostrophe, 
make uF the expansion segment of the 
edit word. 
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Any of the 256 EBCDIC characters 
(including tlark) entered in the eXfan
Eicn Eegment afpear identically in the 
corresfcndinq rositicnE of the outfut 
record. (An arnfersand in the eXFanEion 
Eegment also arpears as Euch in the 
output record.) Be careful not to use 
the characters CR cr - (minus) in an 
interded eXfansion segment which iE not 
precedEd by a status pcrticn--otherwise 
the expansicn rortion throuqh the posi
tion OCCUpiEd ty theEe cha~acters 
becomes a status rortion. 

If the terminal arcEtrorhe fcllcws 
the body or status segment of the edit 
word, there is no expansion Eegment. 

Figure 56 illustrates edit wordE. All 
examrleE aEEume that col. 38 (Zero Sup
rress) is tlank (as it must be whenever an 
edit word is assigned). 1te symtol t haE 
been uEed extensively to repreEent a blank 
space in the output record, to avoid any 
rossible confusicn ccncerning the numter of 
tlank rositionE. (Zeros have not been 
slashed where no confusicn with the letter 
o is likely, in order not to clutter uf the 
presentation.) 

A vertical dotted line has teen inEerted 
in the output representaticn (it dces not, 
of course, appear in the output record) to 
clarify for the reader tt.e end of the tody 
and statUE seqments. 

Examples labelled A-J are sample edit 
words for Ecme of the mOEt freguently 
desired cut put formats. 1he numbered 
examples that fellow this first group 
represent an attempt to illustrate every 
-EuI"tlng-' ~lt\iaticn-whTcl1mTghr--iaIsE-a'--que s~---
tion in the pregrammer's mind. Points to 
be especially noted in eaeh examfle are 
itemized below; but the UEer is assumed to 
have read the foreqoing EEction cn Edit 
word s. 

Points tc Note in Figure 56 

(ReferenCE letters and numbers refer to 
"Example No." in the figure. The lettered 
items are eXflained in scmewhat greater 
detail than the numbered enes. For the 
latter, enly the ncn-foutine pcints arE 
emphasized. All cemments aEsume prior 
reading ef the entire secticn Edi!_~Q~Q.) 

A. Normal method of editing a ten-diqit 
dcllars-and-centE field. Decimal ppint 
between dollars and cents; commas off
set each three pcsitions in dellar 
area. A space follows the body (in the 
status portion, either a space or 
ampersand apfears in the output as a 
space). The status portion (& eR) 
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 
appearE 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 
peint), 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 z€ro 
elimination prcceeds throuqh the posi
tion of the 0 in the edit word, that 0, 
too, is replaced by blank. 

B. Illustrates punctuatinq an eight-diqit 
guantity 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). 1herefore, if t)1e entire 

-a.-a tafrerd---rs····zero-~--a-zero-appears-In---- . 
the output record only in the low-order 
position. 

The status portion, consistinq here 
only 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 (regard lesE of whether the status 
portien appears as specified or as 
blanks) • 
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EDIT WORD - - --EXAMPLE 

.. s 46 47 48 49 )C) SI ~2 ~) S" H ~ ~7 SI ~9 60 61 62 63 64 6) 66 61 6869 10 
NO. SOURCE DATA APPEARS IN OUTPUT RECORD AS: 

, ; . CR ~' A 0000000005 - bbbbbbbbbb 05'bCR ' * 
I , I 

- '-* ON H~ N 01' B 00000000 bbbbbbbbbO 'b '*ONbHAND 
I lilt · r-lIC ' C 0000000005 + b1:>bb1:>1:>1:>bb$O .05 11:> ,* , 

.$ -. 
CR J * ' D 0034567890 - 1:>1:>~345, 678 .90 I CR' ** 

'S , . I E 0000000000 ~1:>b1:>1:>1:>bbbb .00 
, $1 

-
. - 6R 05 5 ' F 1234567890 - Sb12 345 678 90 'b- 'bGROSS 

I · -' G 00000000123 - 1:>1:>1:>1:>1:>1:>1:>1:>1:>b1. 231 -, . · l' C R *' H 00000000000 - bb1:>b1:>1:>1:>1:>1:>1:>1:>1:>1:>1:>'1:>CR,· .. 
I · C R* I 0000000000 - bb1:>1:>b1:>1:>1:>1:>1:>1:>b1:>,bb'· 
I * · - J 0000135792 *****1 357 92 'b 

1 0000135678 0000135678 
2 0000135678 + 000013567H 
3 0000135678 - 000013567Q , II 4 0000000000 1:>1:>1:>1:>1:>1:>1:>1:>1:>1:> , I 5 0000135678 + 1:>1:>1:>1:>135678 , 

!' 6 0.000135678 - bbbb135678 , 
I' I 7 0000135678 - b1:>1:>b135678 

, I- I 8 0000135678 + 1:>000135678 
I CR IlN fT' 9 0000135678 + 1:>b1:>b135678'bbb '*NET 
I CR I' N £T 10 0000135678 - b1:>1:>1:>135678!1:>CR'*NET 
I - IJN E'T' 11 0000135678 - 1:>bb1:>135678 ,b- 'b*NET 
I HE' T'4 CR , *1' 12 0000135678 1:>1:>1:>b135678 Ib1:>1:>1:>bb1:> 1&* 

HE Til CJ. 1. 1 13 0000135678 - 1:>bbb135678,*NETbCR1&* , 
IP It OF , T 14 OQQ913567~ 1:>1:>1:>1:>135678 1*bPROFIT , . I~ tl£ l' 15 00001_356]8 + Sb1:>bb135678,b1:>'bNET 

'S ,- HET 16 0000135~78 - $1:>1:>b1:>135678 Ib- : 1:> NET 
Sf r- HET 17 0000135678 b~000135678'1:>i1:>NET 

I iS~ lie R,' 18 0000135678 - 1:>bbb~135678IbCR'* S, !~C RJ' 19 1234567809 - $1234567809 IbCR'· 
Ir- TO TAL 20 0000000000 - b1:>1:>1:>bbbb1:>blbb'bTOTAL , 

1'1- TO TA L ' 21 0000000000 - b1:>1:>b1:>b1:>1:>1:>1:> 'b- ,bTOTAL 
'1..1 II C 

R *" 22 0000000000 - Sbbbbb1:>b1:>bb' b1:>b I. * 
IS "I CRJ 23 0000000000 - Sbb1:>bbb1:>1:>1:>1:> IbCR I * 

, fJ • C R 6R OS 5 ' 24 0000000000 + $bbbbb1:>bbOO '1:>1:>1:>'bGROSS , 
III GR ~R os S ' 25 0000000000 - b1:>b1:>1:>1:>1:>1:>$OO'bCR'bGROSS , ill'I-: 1 26 0000000000 - bbbbbbbbbb~' -· , 27 - Il)CR , 
* Ie R' 28 0000000000 - ********OO'bCR 

1* I 29 orne ~E\f\78 - *000135678 
'f 

, 30 1234567890 + 1234567890 
I " I' _31 0000135678 - ****135678 , .. · Ie Rr4C HE T ' 32 0000135678 - b1:>bb1:>l. 356. 78'bCR'*bNET , · Ie R* -~ ~£ T ' 33 0000135678 bb1:>bb1 356.78'bbb'*-NET '. 1/11 L" 

. HE T' 34 0000135678 + $1:>bO 001 356 78'bNET 
I 

~- · N E T ' 35 0000000005 bb1:>1:>1:>b1:>1:>1:>$O 05 'bNET , 
I' • 

, 36 0000000005 bbbb1:>1:>b1:>bb$ .05 
I .. I' • -, 37 1234567890 - $12 345 678.90'-, I, · c Iti; I 38 0001356789 - b~b$13 567 89'CR , · I~ , "*- 39 0000135678 + *****1 356.78'b1:>1:>'** 

Ii • II G R$' 40 00000000 - 1:>1:>bb1:>1:>1:>.OO'bCR'* , ,*. 1-' 41 0000000000 - **********.00'-, I' '$'i · -IS AL [5' 42 0000001234 1:>1:>1:>1:>1:>1:>$ 012.34'1:> 'SALES 1", 1SZl· GA *1 43 1234567890 - $b12 345 678.90ICR'* , -0 &.0 8A LH C fl' 44 1234567890 - 1, 234_, 567,890'-IOLD1:>BALNCE 
I· . : 1- -0 &.0 8A L N C f 45 000_0000000 + b1:>bbbbbbbbbbOlb 'OLDbBALNCE , 

0 10 L L A RS C! 14 T S 46 0000135678 bbbbb1 35600LLA~78' CENTS · DO &.LA RiS e £ Nii 51' 47 000000 + bbbbbbbbb1:>bbbb'CEN'l'S · i- DO LLA RS e,E Hrs C." ' 48 000000 b1:>1:>1:>OOOLLARSO O. 1:>1:>bb1:>1:>b1:> , 
" ll8 S • rI loz • T AIRIE -' 49 000002 + bb1:>O LBS .b02 • b1:>bbbbbb1:> 

I 
" &. 8 S· 02 • T ARE _[I 50 000002 - bbbbLBS.02'OZ.TAREb-

Ilf r- - , 51 095140036 b95-14-0036 
I I' IH!~ !!S • ,U ~ 5 • !O CL OC K' 52 0042 bOHRS .42·MINS bO'CLOCK , 

If • 
, 53 000000 1:>bbbb.OO 

... . ~ , 54 000000 1:>b1:>1:>1:>bbO , !I- If · , . , 55 00123456 1:>b1:>1$. 234.56 , 
~ # 

, 56 0000000000 b1:>1:>bbbbb1:>O*OO 
, If I' Ij ,I 57 001234 b 012 034 
I 

* • I 58 0000001234 ****** 012*34 
,~ • If , I 59 013579 ***130 579 , - r- iLL AT fR' 60 093066 b9-30-66'&LATER , 

I 'I 'I L A T E f( I ! 61 093066 b9b 301:>66 • &LATER , I I , 
i J)2 100166 10/01/66 

I · ~I' J 63 115 - bbb1:>1:>bb1:>1:>b15'-· i :1 ;1 · r-' i 64 000000005 bbbbb1:>bbO .05,b 

Figure SE. Examrles of Edit Wcrds 
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C. Again, norwal functuating of a ten
digit ameunt field. By flacinq thE 0 
in the body in the tEn-dellar fosition, 
leading zeros and constants are 
retained starting witb tre unit-dellars 
[ositicn. 

By flacing a dollar sign to the 
immediate left of the leftmost zere in 
the Edit-word body, it bEcemES a float
ing dcllar sign: it always apfears in 
the eutput to the immEdiatE left cf the 
first digit or retained constant--i.e., 
ahEad of the leftmost significant 
digit, the IEftmest retainEd leading 
zero, or the leftmost retained con
stant. Note that an extra pesiticn 
must be allowed for thE fleating dcllar 
sign at the extreme left of the edit 
word--not at the locaticn where it is 
flaced: where it is placed, it is 
replaced by a data digit or a blank (or 
remains, if the first output-field 
digit happens to fall to its immEdiate 
righ t) • 

The status portion (minus sign) 
appears thus if the data is negative; 
ctherwise, it is replaCEd by blank. 
The expansien (asterisk) always af[ears 
identically in the out[ut record. 

D. Similar to C, exeeft zerc eliminaticn 
is s[ecified Uf to (but not including) 
the decimal foint, CR is used as the 
symbcl for a negative value, and the 
expansion segment consists cf twe 
asterisks. 

In the examplE, tte dellar symbel 
has "floated" to the left, to prECEde 
·t1re-· f i rs·t:· ··st gill'fic an t···01 g1 "r;:;;'wl1l" cn- ..... . 
eccurred before the zero-suPfressicn 
termination foint. If the data were 
all zero, the output weuld appear as 
$.OO~t**. Note, again, the extra [osi
tion at the left of thE edit werd to 
compensate for the dellar sign. Nctice 
also that the zero-suffression
termination zero in the edit werd is 
reflaced in the output by the actual 
data digit (8) in that position. 

E. Similar to D, tut there is ne status or 
expansion segment. Also, becaUSE the 
dollar sign is rlaced in the extreme 
left positicn of the edit word, and is 
not followed immediately by a 
surpression-terminating zero, it is a 
fixed dellar sign. It then always 
affears in the outfut in that fosition. 

F. This illustratEs that a spaCE can te 
left in the outrut recerd between a 
fixed dollar sign and the first digit, 
even when the entire field centains 
significant digits. An am[ersand in 

the body is not replaced by a data 
digit, and beccmes a clank in the out~ 
put record (except when the ampersand 
is in an asterisk-protection area) . 

The status pertion ccnsists of ~-. 
The minus appears in the output because 
the data is negative. In the status 
segment, either ampersand or blank may 
be' used to represent a tlank space in 
the outfut record (in example A, an 
ampersand was used). ~~e program 
determines the end of the body of the 
edit werd by counting, from the left, 
the number of positions provided 
(blanks plus a possible 0 or *) for 
data digits. Further blanks then 
bElcng tc the status segment, er to 
expansion if there is no status segment 
(no CR or - to the right of the body). 
Thus, the blank here preceding the 
minus sign is part of the status 
segment. 

The expansicn segment consists of 
~GRCSS, because it always begins imme
diately after the minus sign or CR of 
the status segment--or after the body 
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 sUfpressed 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' --sTgn-~··eveii ·ror····ne·(:}a:"fTv·e .. ·z€io::.-~·w·o·uld 
be reflaced by blanks in the output 
rEcord (see I, below). 

H. Zero elimination is not suppressed at 
all (it always rroceeds threugh the 
pesition of the suppression-terminating 
zero or asterisk in the edit word) . 
Hewever, because a sUfpression-termi
nating zero is entered, the status por
tion will appear in the output as spe
cified (lKR) when the 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 sUffressien-terminating zero 
(or asterisk) appears in the body of 
the edit word (cemfarE with H, above). 

The expansion segment (*) always 
appears in the output record as given 
in the edit word. 

212 System/360 ~odel 20 CfS Repert Pregram Generator 



ll. I.l.lu stra tes asterlsK prote ction. 
Asterisks reflace all ~ositicns in the 
l:ody (including thOSE iiith ccnstants 
--like ccmmas, for instance) to the 
left of the first siqnificant digit, 
throuqh the fositicn trat centains the 
left-mcst asterisk in the edit-werd 
body. (The asterisk in the edit werd 
itself is reflaced by any significant 
digit that may ce in tre ccrresfcnding 
position of the data field.) 

If the asterisk werE in the right
most ~csiticn cf the edit-~ord bcdy, 
asterisks would appear in the eutput 
rEcord fer the entire tcdy ef the Edit 
word when the data is all zero (if it 
were minus zero, the minps sign weuld 
affear) • 

1, 2, and 3. No Edit werd. 'The 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 zene 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 cedy would 
cause the status forticn to aFpeaL in 
the output record alsc for a valUE of 
minus zero. In examples 4, 5, and 6, 
a status segment would appear as tlank 
for a minus-zere value. 

8. Although the sUFpression-limiting 0 is 
at the extrEmE left, suppressicn cf 
the first leading zerc cannot l:e 
avoided. 

9 and 10. The status pcrticn afpears in 
the cutput for neqative values; it is 
blank fer positive values. Because 
the first tEn clank fcsiticns acccm
mcdate the data field, the eleventh 
position~-also blank--is part of the 
status segment. Any Fositions tc the 
riqht of thE status-sEgment end (CR or 
minus symbcl) represent expansion, 
which always apfears identically in 
the cutput reccrd--even if the status 
segment is l:lanked. 

11. An ampersand in the status segment 
alsc appears as clank in thE cutFut. 
A minus sign, instead of CR, is illus
trated. The tlank fcllewing thE CR or 
minus is Fart of expansion. 

12 and 13. The *~ETS to the left of cB or 
minus (and to the riqht of the body) 
is part of the status segment. There
fore, it appears in the output record 
as l:lank when the status does not 
apply (value not negative). However, 
the &* to the riqht of CR or minus 
represent the expansion seqment, and 
therefore always appear in the output. 

14. There is no minus or CB to the riqht 
cf the body. Therefcre *~PROFIT is 
expansion, and appears in the output 
regardless of the siqn 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 dellar siqn. 

17. When the dollar siqn appears to the 
immediate left of the suppression
limiting 0, it cecomes a floatinq dol
lar siqn--even when it occupies the 
leftmcst position in the edit word 
(see No. 34 for contrast) • 

18 and 19. Floatinq dollar sign is illus
trated fer different numbers ef lead
inq 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. Reqardless, however: the 
expansion segment is reproduced in the 
output record. 

22 and 23. This illustrates the same as 
items 20 and 21, but peints out that-
even with a dcllar siqn--the status 
portion 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 thrcugh the 0 in the edit 
wcrd, leavinq two data positions whose 
zeros appear in the output (the third 
blank after the edit-word 0 celonqs to 
the status seqment, tecause all ten 
data positions have been allowed for 
before that position). 

25. As 24, but with floatinq dollar siqn 
replacinq 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 alse 21 and 23). Because the 
dollar sign is adjacent to the 0 in 
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the lc~-order position, it is a float
ing $ and affears in the cut put record 
in tpe low-crder fositicn cf an all
zere data field. This gives full pro
tection with a floating dcllar sign, 
even fer all-zero data, when all lead
ina zercs are to be eliminated. 

Incidentally illustratEd is a sta
tus segment ccnsisting only of a minus 
sign, and no space. 

27. Asterisk protectien with ccmplete eli
minaticn of all leading zercs. Tre 
status segment apfears in the outfut 
for a minus zerc field when there is 
an ast~risk (cr zere) in the tody of 
the edit word. 

28. Asterisk fret~cticn tc a certain ~csi
ticn; thereafter, any further leading 
zercs appear in the output. 

29 and 3C. Asterisk protEction and zero 
eli~inatien fcr a single ~osition. 
NotE that the asterisk is replaced by 
a significant digit in that bosition. 

Eecause there is nc status segment, 
a negative value is nct identified. 

31. AstErisk p~otecticn and zero sU~fres
sien for entire field. Significant 
digits take frecedence, and reflace 
the asterisk. 

32 and 33. A methcd for functuating a ten
digit dcllars-and-cents field. Punc
tuation and zeres tc the left of the 
first sianificant digit are blankEd. 
Thedeci~a.lbc;int is'a.Ts() lest whEn 
therE are less than three sianificant 
digits (see item 63). The status seg
ment is blankEd for an all-zero field. 
The eXfansicn berticn always apfears. 

The minus sign te tre left cf NET 
in Nc. 33 was inserted to pcint out 
that it is part ofLeifansicn--not 
status--bEcause a sign symccl (eB) 
alrEady appeared to its left. 

34. The amfersand--which a~fears in tre 
cut~ut as a sface--rrakes it fcssitle 
tc keep the dcllar sign fixed, while 
limiting zero sUffressicn tc tre mini
mum cf one bcsiticn (ccntrast '>-lith 
item 17). All ~unctuation is 
retained--reaardless cf lEading 
zercs --because the 0 in the edit word 
is flaced te the left of the first 
comma. 

35-38. ~tandara methods fer placing tre 
fleatina dcllar sign to retain at 
least the decimal pcint, regardless of 
numter of leading zercs. 

Note that the extra position to 
ccmfensate for the floating dcllar 
sign is at t~e extreme left of the 
edit word--not where the dollar sign 
is recorded; i.e., the locaticfi of the 
ceroma is not changed. 

39. Asterisk protection and zero elimina
tien tc the decimal ~oint, 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 
eutfut. 

40. A standard programming technigue for 
retaining the decimal point while eli
minating all leading zeros to the 
left. 

Similar to A, cut shows status seg
ment for minus-zero value. 

41. Similar to 39, but the status portion 
ccnsists only of a minus sian and 
there is no eXfansion 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 sian and the suppression-
limit ina zero immediately precede a 
constant and there is a relevant num
E~r·6t l~a.~Iri~ 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 diqits in the field 
are significant (no leading zeros): 
an 6 in the body appears as a space in 
the output recerd. 

44. Normally punctuated guantity field. 
Ho~ever, all leadinq zeros (including 
units position) will be suppressed 
(comfare 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 witrin the body of 
the Edit word cehave like punctuation 
(whi.ch is tr€ saME as constants) : 
constants to t~e richt o~ the first 
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siqnificant diqit or the 2u~presslon= 
limiting zero appear in the output. 

Note that a constant to the riqht 
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 neqa
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. Tn item 49, 
an ampersand inserted after the first 
constant provides a space following 
that constant in the output record. 

51. A hyphen (a minus syml::ol) is used 
within the body of the edit word. A 
social security numl::er is shown. 

If the initial zero must appear in 
the output, the data must be broken up 
into three separate fields, no edit 
words can be used, and the hyphens 
must also be specified as separate 
output constants. (See gfgEf~~~i~E 
liJ2.§· ) 

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 
pcint (or any other ccnstant) and fol
lowinq zeros, of different placements 
of the suppression-limitinq 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 floatinq 
dollar sign, but a ccnstant. 

T ~ .: _ _ _.J... ____ .: 1-., _ I': _ ...L 1_ ..! _ T"'o 'Mt. _ " ~_ 

.1. I... .1.;:' UU I... i-!U;:';:'.1.jJ.L~ \.Ll! LIl.l.b !U:'l:r) 1..0 

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-limitinq or 
asterisk-protection symbol. 

Items 58 and 59 again also show 
that asterisk protection supplants not 
cnly blanks but also other constants 
to the left, including an ampersand. 

60-62. Three examples of editing a date 
field. Note that one leadinq zero is 
suppressed even'if 0 were placed in 
the leftmost position of the edit 
word: therefore, since month nu~bers 
have at most one leadinq zero, there 
was no point in specifyinq 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, however, 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 diqits in a longer field, 
and no suppression-limiting zero is 
specified. 

64. Shows one method of preventinq loss of 
the decimal point when there are less 
than three significant diqits in a 
lonqer field. 

Moving the suppression-limitinq 
zero one position further riq~t still 
preserves the decimal point, but eli
minates the zero to its left in tr.e 
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 fragmentary program examples up to 
this point were developed to illustrate 
various individual functions that can be 
performed with the Report Program Generator 
(R PG) • 

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: 
inventery centrol and erder-item price 
extension, invelving also matching of 
files; and 

3. A si mple invoicing operation with sum
mary punching of acceunts 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 the CFU, any ene 
of the Mcdel 20 card-reading devices, and a 
printer. A card deck comprising the speci
fications and data for this example is sup
plied b¥I.B~'-s .PJ;.oq:r;.am In.:fcr:mati.cn. D.e-fart
ment tcgether with the FFG 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 

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 storage. 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, 
i~ the File Description specifications are 
amended to correspond. 

• Note: The interpreting feature is avail
:abl~ cnly on the 2560 MFCM, Model A1. 

SALES COMMISSICN CAlCULATION AND REPORT 

A commission report is to be prepared using 
invoice summary cards (Figure 57) for 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 Go·m-miss-ion am-OUB-t is· c-alGula-te.a on 
the net inveice amount. The percentage of 
commission depends upon the net invoice 
amount: 

For net invoice amounts up to (and 
incl udin g) $ 1 0, 00 C-- 10% commission 

For net invoice amounts above $ 10,000-
~2% commission 

22Z1112222zzzizIZ222Z22222Z12ZZZZZ 

II I III nIl n 113'111 111111111 1111111 

.4 •••••••••••••••••••••••••••••••• 
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Fiqure 57. 
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• Fi gu re 58. Sales Commissicn Calculaticn, File Descripticn Specifications 

The commission is calculated on each 
invoice summary card, and the pertinent 
input and calculatEd data is detail 
printed. A total commissicn amount fcr 
each salesman and a final sum cf ccmmission 
amounts are accumulated and printed. 

Only two specifications linES are nEces
sary fer this apFlication. In the first 
line, the input file name INPUT is assiqned 
to the card deck that contains the invcice 
summary cards, and that file is associated 

with the IBM 250' Card Reader by the Device 
code READ01. In thE seccnd line, the out
put file named PRIN1 is associated with the 
printer (IBl'l 2203 or 1403). 

~~~liicaticn~-11B§_~J prcvides for identi
fication of the invcice summary cards: 
character 5 in col. 1. Resultinq 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 ce first or they may be 
intermixed. 

Lines 02-05 describe the fields to be read 
frem-the-inveice summary cards. Note that 
fields net used in this jcb are not 
described: it weuld waste cere steraqe 
space to do so, and serves nc ~ur~cse. 

Al tho ugh inveice numb er (IVOICE) and 
Salesman numcer (SALESM) are numeric, they 
need not be defined as numeric. On the 
ether hand, custemer number (CUST) must be 
defined as numeric because Zero Su~press is 
used for that field in tre Out~ut-Fermat 
Specifications. (Since CUS~ is not USEd in 
an arithrretic or numeric cem~are o~eration, 
any number of decimal positiens within 
field size--i.e., C-7--can be specified in 
col. 52.) 

Invoice amount (IVCAM'I) must have 2 spe
cified in recimal Positicns, bEcause it is 
to bE used in arithmetic eperaticns whEre 
proper dEcimal aliqnment matters and where 
all fields must be numeric. 

lB_liB~05, salesman number is set up as an 
alphameric ccntrcl field ef level 1. Cnly 
cards for which indicator 11 is cn are con
sicered in the centrol-field ccmpariscn 
(see alsc ccmment for line 01 cf page 04). 

liQ~_Q& reprEsents ether cards in the same 
input deck. These cards are part cf the 
same deck as the invcice summary cards, but 
arE tc bE passEd threugh the I/G dEViCE 
without any processinq. 

Because Sequence (cols. 15-16) in line 
01 contains an alphabetic entry, the pro
gram always first attempts to match each 
card aqainst the Record Identification 
Codes in line 01 (see ]~1~~~_Ql_1~§ Card~ 
1.Y£~_~.§g~g!!s:.§_~.h~s;.ln. Only if it is not an 
invoice summary card (i. e., not 5 in col. 
1) is the card matched to the Record Iden
tification 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 aood 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 cf 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 operations 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 250' Card Reader 
serves as the input deviCE (the form in 
which this pregram is written, and supplied 
by IBM). If a different card reader is 
employed (after changing the first card in 
the File Descripticn Specifications to con
form), the invoice summary cards will enter 
the normal stacker of the device and the 
other cards in tre deck will be selected to 
stacker 2. 

IBM INTERNATIONAL BUSINESS MACHINES COIiPORATION form X2"-33.51.1 
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~§~iiic~!ignE-liB~Ql causes the net 
invoice amcunt tc be cemFarEd ~ith the 
numeric literal 10(Oe. Resulting Indicator 
22 is turned on if the invcice amount 
exceeds $10,000; other~ise indicator 22 
remains (or is turned) off. Note that 
decimal alignment is perfcrmed by the Fro
gram itself in numeric ccmpare operaticns. 

line 02 Frcvides for multiFlying the net 
invoice amcunt by 12 percent~ if indicator 
22 is on (invoice amount greater than 
$10,000); whereas liB§_~] causes mul
tiplicaticn of the inveice amount by 10 
percen t, if ind ica tor 22 is off (invoice 
amount less than, er equal to, $1C,COC). 
Thus, for any cne invoice summary card, the 
specifications in either line 02 or line 
03-- bu t nct both --are exec uted. (Decimal 
alignment is autcmatic in arithmetic 
cperatic ns.) 

The result Fiela (CCl4M) was net an inFut 
fiela, ara must t~erefore be defined in the 
calculation specifications. This is dcne 
in line G2 (it could equally well have been 
in line C3). Half Adjust is specifiEd in 
lines 02 and 03. Since each factor (IVCAMT 
and .12 cr .10) contains 2 decimal Flaces 
(yielding 4 deciIDal Flaces in the result), 
and cnly 2 are specified fcr the result, 
the 2 rightmost aecimal Fositions are 
dropped after half-aajustmEnt. 

A Field Length of 8 pcsitions is speci
fied for the result field: an 8-position 
field is multiplied by a 2-Fosition field, 
which results in a maximum of 10 Fcsitions; 
two decimal positicns are drcPFed, leaving 
a maximurr cf 8 Fositions. 

line 04 causes the commissicn te ce added 
into-a-field named SUM, which is estaB
lished (at program-generaticn time) by the 
specifications in ccls. 43-52 in this line. 
The individual ccmmission amcunts calcu
lated on each invoice summary card are 
accumulated in SUM for a ccmmission tctal 
by salesman. 

The Blank-After instruction in the 
output-Fermat Specificaticns clears the SUM 
field to zero at the end of each salesman's 
greuF of caras, so that it is ready fcr 
accumulation of ccmmissicns for the next 
salesman. 

This line alsc 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 cculd equally well 
be reversed.) 

No!~; 
1. All of the above operations are per

fermed at detail-calculation time 
(ccls. 7-8 are blank), which is the 
normal methoa fer handling this type of 
application. 

2. All of the above calculations are con
ditioned by indicator 11. Therefore, 
they are performed only when an invoice 
summary card is being processed. 

lin~2 causes the total commission amount 
for each salesman to be added to the field 
FINTCT, 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 Ll 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 SUM field 
is cleared at total-output time. 

Note that all detail-time calculation 
specificaticns precede those for total 
time. 

Page 04 

~~~iiicati2B_lines_QJ-08 provide for 
printing colUmnar headings at the top of 
each page. 

Line§_Ql_~BQ_Ql (in an OR relationship) 
specify output to the printer, because the 
file name PRINT was associated with the 
printer in tre File Description Specifica
tions. line 01 calls for the printing to 
take place at overflew-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 ccntrol group (Control 
level 11). 

The Nl1 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 Nt1 in line 01. But this is true 
only because all data here involves con
stants, not information from the first card 
of a control group.) 
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Because nc forms-control specifications 
(cols. 17-22) are entered in line 02, the 
instructions in line 01 ar~ly to both 
lines: the form is advancEd tc the next 
channel-1 punch before printing at 
overflow-output time or at detail time for 
the first card of a centrel 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 Cut put Indi
cators of a File-Identification line, no 
automatic oVErflow ferms a6vance takes 
place--it must be specified (as it is in 
line 01) • 

]Qi~: Tctal-time cutput always precedes 
overflow-time eutput in thE same prcgram 
cycle; therefore, totals are nermally 
printed cn the cld page before ferms 
advance te a new page during overflew time. 
However, in the particular application 
described here it may aprear as though the 
total were printed on thE nExt pagE: 

If the last invoice summary card of a 
contrel-level greup triggErs the overflow 
ope rat ion (i . e ., is p r in tEd ate r be I c w the 
ehannel-12 punch), but othEr cards (ctrer 
than invcice summary cards) follcw befcre 
the first invoicE su~mary eard of the next 
salesman number, then forms advance to the 
next pagE takes place after the last 
invoice summary card of thE grcup and-
apart frcm cqnstant headings at the top-
the next line printed en the nEW pagE con
tains the contrel-qroup total. (See ~E~B= 
ing§~-1L under ~utE~i-1~gi£~ig~§--OXL~!-
Xil~-Ide~tific~licn ~Eecilis~~ion§.) 

Lines C3-08 define the ccnstants that are 
to-be- printed cn the. first line cf each 
page as columnar headings. 

1ines_Q2=1~ spEcify the detail printinq 
from invoice summary cards. 

Line 09 specifies that the output is tc 
takeplac~ a t detail time (D in col. 1:), 
but enly for invoice summary cards (indica
tor 11). The form is advanced two sraees 
after each detail line (2 in ccl. 18). The 
file name (FBINT) need net be repeatEd, 
since it is the samE as that for the last 
preceding File-Identificaticn line. 

Lin~~jQL-an~-16 descrite tre data 
fields tc be printed. 

The output for the fields CCMM and 
IVCAMT is formattEd by edit words--Ieading 
zeros to the decimal point are suppressed, 
and apprepriate commas are insertEd tetween 
each thrEe pesitiens where significant 
digits appear (the fields were defined as 
numeric, and therefore can be edited). The 

assignment of an edit word eliminates the 
plus (C) zene 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 leading zeros, and a possitle low
order-position zone, are eliminated from 
the output for CUST by Zero Suppress (Z in 
col. 38). The field must have been--and 
was--defined as numeric. 

Field selection is rerformed in lines 11 
and 12: one of the two constants (10 % or 
12 %) is printed, based en the result of 
the CCMP 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-eutput time--i.e., on the first 
card of a control group (group-indication). 

Lines 17-19 provide for the printing of the 
co~missicn-tetal (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 
tne 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 acculumatien of the total 
for the next control group. 

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 ce 
repeated.) Output i.s at total time (T in 
col. 15), after processino of the last data 
card (LR indicator on) --it must be at 
total-output time: bEcaUSE the operaticn 
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 tte final total (01 in cols. 
2'-22) • 

Frogram Examples 221 



]2!~: Tte channel-12 punch must be hioh 
enough te allow for 8 acditional lines on 
the same page. Assumino werst cases: 

(a) :Cetail line printed just atove 
carriage-tape 12-punch line, fcl
lewed by detail line one line telow 
12-punch (doutle space after each 
detail line) = 1 line telow 12-
punch. Cverflow indicator turns 
cn. 

(b) 

(c) 

~ 
:Couble space after that detail line 
= 3 lines telow 12-punch. 
Ccntrol-Level 1 total follows-
double space before total line = 5 
lines below 12-punch. 
End of report~-triple space refore 
total line = 8 lines belew 
12-punch. 

°1 
0, SALESMAN CUST INVOICE AMOUNT PERC COMMISSION 

0, 0313 9450 00015 

°1 
4,730.50 10 % 473.05 

0, 11269 00344 10,665.00 12 % 1,279.80 

0, 20011 10046 30.75 10% 3.08 

0, 34567 10095 580.35 10 % 58.04 
0, 

°1 TOTAL 1,813.97 
0, -
0, 
0, 
0, FINAL TOTAL 129,454.13 

0, 

Fioure 62. Sales Commissicn Calculaticn, 
Printed Report 
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Figure 62 shows a sample report tased en 
the program defined above. It pcrtrays the 
first control group and final total as 
actually produced if the sample deck 
supplied ty the Program Infermation 
Department is run. 

This example illustrates one of numerous 
appreachEs to an erdEr-processing/inver-tory 
centrcl jcb. The applicatien has been 
arbitrarily slanted to a distribqtion 
business--perhaps a mail-order house--with 
custcmEr erdErs to te filled frerr ~aletouse 
stock. An attempt has been made to te 
reascnably realistic in the application, 
includinc thE ccmplexitiEs of such a multi
purpese eperation. 

]g!~: Figures 63 and 64 should te ccn
suIted in relatien to the discussion that 
follows. 

1. A card has been keypunched: 

2. 

(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; 

(e) For each item on a stock purchase 
order--Card 7: no X in ccl. 11 
when ordered, X in col. 11 if order 
is cancelled or rEduced. 

(f) For a new steck item or a change in 
price ,- description, warehouse loca
tion, etc. (Obsolete master cards 
are removed manually or, at least, 
separately from this operation.) 

]g!~: 1he sixth digit of Stock No. 
could be the check digit for a self
checking numter. (See Self-Checking 
NumbEr Device for keypunches.) 

An Inventory Master Card file exists, 
with one card per item carried in 
stock. Changes to the file are made 
manually, or in scme other data proces
sing 0 pera ti on (i. e., addition and 
deletion of items, changes in price, 
warehouse locatien, etc.). 

3. It is desired to process customer 
erder-item cards against inventory 
records before attempting to fill the 
QX.Q..!?X§.j-Jl .. t.tL~_~ftJ;_~_h91J')?~ .~_l\t.:th~_ $a.JIl~ 
time, the inventery records will be 
updated and an up-to-date inventory 
report prepared. 

The customer-erder 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 picking 
is employed. 

If erders are processed once daily 
on this basis, the inventory records 
are always up to date. 

]g!~: The third example utilizes these 
customer-crder cards. 

4. If the quantity en-hand is insufficient 
to satisfy the quantity in the 
customer-order card, no partial quanti
ty will be applied for that itEm. The 
item erder: 
(a) Will be marked for back order if 

not previously back-ordered, and 

222 System/360 Model 20 CPS Repcrt Pregram Generator 



frovidEd stock is cn ordEr; or 
(b) Will be marked "cancelled" i",= no 

stock is on order; or 
(c) Will be marked "cancelled" if fre

viously back-orderEd. (Say, back 
orders are reprocessed one week 
aftEr they becamE back orders.) 

5. Where previously back-ordered 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
terion quantity is ordered by the 
custcmer. 

7. stock adjustments arE made without 
attemFt at modifying the unit cost of 
the item. 

8. (a) EEsides price extEnsion, qross Fro
fit is to be includEd in the item 
detail cards for a subseguent 
rEport by merchandise class and 
division, and by stock No. (T~e 
first diqit of stock No. reprE
sents merchandising divisicn, the 
seccnd the classification within 
division. ) 

(b) Value of inventory on hand (average 
cost basis) is tc tE ccntinually 
available. 

(c) Available quantity (on-hand plus 
en-order) less than an established 
minimum is to be siqnalled. 

1. Safequards. 
(a) Certain ccntrol totals will be car

riEd, partially as audit trails. 
Centrol totals arE Fresumed to have 
bEen establishEd for the various 
kinds of transacticn cards, so that 
new on-hand and cn-erder totals can 
be proved ou t. 

(b) CustomEr-order detail cards that 
are beinq 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 eards--for which 
new ones are created--will be 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) ~he entire stock-number qrouf 
(exept the first card) is selected 
te a separate stacker, processinq 
is bypa~sed, and the system halts 
after the second card, whenever 
there is more than one master card 
for a group. 

(e) Tpe entire stock-number group is 
selected, and calculations are 
bypassed, when a master card with a 
neqative 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 bypassed. 

(f) Whenever the blank trailer card is 
missinq or mispositioned within the 
group, all cards in the group from 
the point of the error detection 
are selected: the system halts~ and 
further calculation is bypassed for 
the group. 

(q) Unmatched transaction cards, 
includinG the trailinq blank card, 
are selected, and calculations are 
bypassed. 

(h) If the on-order quantity turns 
neqative, the system halts. The 
inventory report also indicates 
this condition. 

(i) For known error conditions 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 correctly applied to the 
latest on-hand status. 

stock purchase-crder cards are also 
placed ahead of customer order details, 
because it was decided not to back
order items for which no stock is on 
order. 

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
inG sequence by Steck No. 

Inventory master cards are to be in 
the primary feed of the MFCM--preceded 
by a single card to read in today's 
date. All other cards will be placed 
in the secondary feed. 

A previous operation has placed a 
blank card at the end of each Stock No. 
qroup 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 
merqed in on the MFCM of the Model 20, 
using the PLACE specification card of 
the Punched-Card utility Collate 
program or an RPG proqram; or they 
could have been merqed on a collator.) 
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~. stacker Selection. 
(a) The Date header card is directed to 

stacker 1; any otter stacker weuld 
do equally well. 

(b) All old inventory master cards with 
stock numbers for which 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 master 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-to-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 pickinq (if cancelled and BO 
(tack-orders) are sorted out), or 
to be sorted on order and account 
numbers for invoicing. 

Cd} Stacker 4 has been assigned to 
unmatched transaction cards (secon
dary file), and to all other 
detected error-condition cards. 

(e) Stacker 5 has been assigned to 
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 
seqregated later by sortinq on 
cols. ~ and ". 

: 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 aUSINESS MACHINES CORPORATION Form X24-6S99·0 

Printed in U. S. A.. 
MULTIPLE-CARD LAYOUT FORM 

Company 

Application ----------e- by 
____________ Oal. _____ Job No. ----- st., No. __ 
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"" i~ DATE n~ 
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1 2 l:4 ~ III • , 10 1111131415" 11111t1021212114~2li2l2t 2tYJ31l211 J435l6l1l1l1414' 4143"~4141 41"'50~1 52535451S5i515151I11~I526164I1i.ll •• 1I11 12 1l141511.r,.lID~~~ 

DATE ~ 

~ x I I '. 
;:i, ~ 0 I> I. ~ 
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Figure 63. Pre-Billing with Inveatory Control, Card Layouts 
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---------------------~BLANK 
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/ 
STOCK ORDERS, f--' 
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--------.'-------r"'~--.-

Hopper 2 - Secondary File: 
Detail Cards 

+ + 
r MFCM I 
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(
INVENTORY 
MASTERS 

DATE 
Header 

I 
Hopper 1 - Primary File: 

Master Cards 

I r--- - -----------.--------------------T""""----Z..-----,-------------, 
I 
I 
I 
I 
Y 

/ 

. 
/ I 1 

( STOCK ORDERS j lv 
RECEIPTS, ADJSTMTS, 

ERROR CARDS & GROUPS: 
UNMATCHED DETAILS 
AND OTHERS 

CUSTOMER ORDERS; 
OLD B.O.s & 

NEW MASTER FILE; 
OLD UNMATCHED + 
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(oLD MA lCHED MASTS] 

1 =. P CUSTOMER RETURNS NEW ORDERS 

Stacker 1 Stacker 5 Stacker 4 I~ 
\ I 

\ / '--____________ J 

Stacker 3 Stacker 2 

Figure 64.Fre-Eilling with Inventory Central, Diaqram of Card Flew 

study cf figures 63 and 64 will clarify 
the details ef the ereraticn. The rerert 
has teen laid out (see Figure 65) to fit 
within the 120-pcsiticn rrint span of all 
IBM 2203 and 1403 Frinters attachatle to 

Model 20. Explanation of specifications 
sheets fellcws; Figure 70 (Assiqnment of 
Indicators) will also help in followinq the 
discussion. 
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Figu re 6 =. Pre-Eilling with InVEntory Control, Layeut of Inventory Beport 

IBM INTERNATIONAL BUSINESS MACHINES CORPORATION F_ X2~·33~7. 3 
Printed in U.S.A. 

Dale 10-16- &0 

REPORT PROGRAM GENERATOR FILE DESCRIPTION SPECIFICATIONS 
IBM System,' 360 
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II IN PiINIT Iyl 

I 
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I 

Length 01 Key Field Of File Addition I I File De.ignation 01 Record Address Field No. Trock. fOf 
End of File RecOfd Addre .. Type ::. W" Cylinder o"erflOW1 

I Sequence Type 01 File Symbolic 
1; No_oI Extent Exit No. 01 

line Filename i Device i 
u' 

Organ i %Ot ion Device Label Exit fOf DAM Exlenh 
F;Je FOfmat u 

} ...... ~ o"erflow Indicoklr ~ - Tape 
::J u' ... ,....------,-

Ii- Rewind 
E 6-;;;-' ~ ;, --~0Ck .... --ltewa---;;< i:;------.~ j 1----- .... ---- ~~_ "T 

::J 
~ ::::~w«~ length length ~ ...... ...... Storting .B .9 ...... >< - location « Z 
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0]1 ,In It In MIA IslT IDleD IA H!IF rMf T I 
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01 ~ • 1 I 

10\5 F I I 

• FiGure 66. Pre-Eilling ~ith Inventery Control, File [;':cripticn Specifications 

The file ef inventory master cards is named 
CLDMASTB, and associatEd with the frimary 
hOfPEr of the MFCM. It is defined as a 
combined file (C in col. 15) se that stack
Er selecticn may te ~erfcrmed via cutput 
specifications, and to allow punching ef a 
code for "etsolete" at outfut time intc 
thesE cld masters that are replaced as a 
result cf new transactions. 

The dEtail transaction cards are 
assigned to the filE namEd lBSACTN, and 
associatEd with tre secondary hopper of the 

MFCM. Stacker selection is de~endent on 
calculaticn operaticns; therefore--and' 
because eutput is required to some 
customer-order item cards--~BSACTN is a 
combined file. 

The input files are in ascendinq 
sequence (A in col. 18). A sequence is 
required, and must tE uniform for tpe input 
files, when matching of rEcerds in two or 
more files is callEd for. If col. 17 is 
tl~nk, er centains E, for all input files, 
the LB indicator does not turn on until all 
input files arE exhausted. 
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IBM INTERNATIONAL BUSINESS MACHINES CORI'O~A"ON form n"-3350-1 
Printed in U. S. A. 
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Figure 67 (Part I cf II) • Pre-Billing with Inventory Control, Input Specifications 

The printer is associatEd with an output 
file namEd BEPORI. 

lnput_~§Sifi~E!i~~~_lFiS~~~_21~~pa~!~_1 
an.Lll1 

Because the file CIDMASTE 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 TRSACTN-file cards. 
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Figure 67 (Part II of II). Pre-Billinq with Inventery Control, Input Specifications 

Inventory Master Cards--CLDMAS'IR File (Page 
02) 

The eld Inventory Master eards are identi
fiEd by 0 in col. 1, and assiqned indicator 
01. Since they are the only card type in 
the file--apart frem the initial single 
Late card--an alphabEtic eede is specified 
in Sequence (cels. '5-'6). (If any 
other--undefined--card types (tesidEs the 
Date or Master card) appear in the file, 
the system halts.) 

ling§_02=1] contain the normal specifica
tions for readinq these fields frem the old 
Inventory Master cards that may te neEded 
for prccessing cf the apFlication (see 
Figure 63 for greater detail on the card 
fields). Fields defined as numeric are 
used in calculations, edit ope~atiens, or 
numeric ccmpare. Points cf special inter
est are: 

1. Stock No. is defined as numeric to 
allow formatting in the output by edit 
word, and to simplify detection of an 
obsolete master card (see 4, tElow). 

2. The files are matched and seguence
checked on stock No. (Ml in cols. 61-
62 for Stock NO.). 

3. The L 1 indicator is turned on for the 
first card of each stock-number qroup 
(Ll in Centrol Level for Stock No.). 

Ll is not used in this program fpr 
total printing or punchinq--it is used 
solely to recoqnize the first card of a 
qroup fer error-control purposes. L
indicatcrs have no inherent connection 
with matching of files, and L' is not 
needed merely tecause Ml is assiqned. 

4. Whenever an old ~aster Card is replaced 
by a new one, to reflect transactions, 
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tne cld card is overfunched ~ith an 
l1-punch in ccl. 7 at cutput time (page 
07, line 06) tc mark it as cl:solete. 
If such a card is accidentally reen
tereq next time, indicatcr 97 turns 
on--the 11-punch causes the Stcck ~o. 

to rEao in as negati ve (a matching
field segUenCE error dces not, hcwEver, 
arise because all zone punches are eli
minated from the matchinq-fields cpera
ticns cf a numeric fiEld). 

5. Indicator 59 turns on if the Quantity 
Cn-Hand is negative i~ the old I~VEn
tory Master caId. Such a caId shot:ld 
never appear, 1:EcausE su1:sEguent speci
ficaticns (page 04) cat:se cutput tc 1:e 
cypassed if On-Hand turns negative. 

6. Indicator 20 turns on if the Cri terion 
Quantity field ~s zero. The zero code 
indicates that cLly Unit Price A 
applies, and that thE Price-B field is 
to remain blank both in the report and 
in a new Inventory Master car? 

7. Col. 47 appears twiCE amcng the input 
fielos--the first time as paIt of a 
ncr mal numeric field; the seccnd time 
with another name and as a single
column alphameric field: 

If col. 47 is X-punched (11-punch), 
Cuantity Sclo Last Year does nct 
apply becausE the item is new this 
year. Tre wcrd NE~ is then tc 
appear in thE repcrt, ana the field 
is only to contain an X-punch in a 
new Inventory Master card. Eut a 
numeric fiEld that is tlank CI zero 
~~th an X-cverpunch in the units 
pcsition will set cn a Field Indi
cator for Zero or Elank--net fer 
Minus. ThereforE, the cclumn that 
contains the X-punch for "new" is 
separately defined as alphamEric. 
It can tren 1:e tEStEd fcr a Minus 
zcne by a TESTZ calculation 
specification. 

8. Stacker assiqnment is not kncwn until 
calculaticns are performed. It must 
therefore be specified at output time. 

Date Card--CIDMASTR File (Fage 03) 

~he sinqle Date card at the frcnt of the 
file is identified by an X-punch in ccl. 1, 
and assigned indicatcr 09. The date is 
stored in a field qiven thE name DATE. It 
is definEd as numeric to allow editing. 

No matchinq is specifiEd for this card. 
It is thErefcre prccessed first. 

The Date card is to enter the normal 
stackEr for the MFCM priffiary hCPfer and, 
thErefore, nEed not have stacker selection 
specified. However, when no output opera-

tion is to tc performed on a ccmbined-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 IIC 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. 

Note: ~he tate card is specified after the 
cIa-Master caIds, alt~cuqh it cccurs first, 
so that the program need not attempt a 
match against its record-identification 
code each time a card is read from the 
OLDMASTR file (see ]~iur~_Qi~B~~~rd-~ 
~~guen~~~~~~!~ __ 

Transaction Cards (Except Elank Trailers)-
TRSACTN File (Paqe 03) 

The four types are identifieo, and assiqned 
separate indicators. The customer-order or 
merchandise-return item card is checked for 
diqit--rather than character--9, because 
1::ack crder s r. a ve an X-over punch in col. 1. 

Stacker selection is dependent on calcu
lations, and is therefcre assiqned in the 
output specifications. In the case of card 
type 9 (indicator 15), output to the card 
is also required: this precludes stacker 
selection in the input specificaticns. 

Points to note: 

1. Indicator 21 is turned on for order
item cards that were previously back
ordered: 11/9 in the lcw-crder, or 
scle, position of a numeric fiEld indi
cates a neqative value. (Back-order 
cards are so desiqn-ated at output 
time --paqe 07, line 17.) 

The field BOCARD is not used in the 
proqram; it is assigned only so that a 
Field Indicator may be set. Alterna
tively, a separate card-type Resultinq 
Indicatcr could have been assigned via 
an OR line. 

2. The same name is assiqned to Stock No. 
here as for the CLDMASTE file, to con
serve core storaqe space. No harm is 
dcne because there is no situation in 
this program where the distinction 
needs to be preserved. 

3. When an order-item cannot 1::e filled, 
and is not to ce back-ordered, col. 7 
of the card is cverpunched with an 11-
punch (page 07, line 18) to desiqnate 
"cancelled." If such a card is inad-
vertently reentered, indicator 98 turns 
on because the 11-overpunch causes 
Stock No. to 1:e read as neqative. 
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4. Indicator 22 distinguishes bet~een 
crder-item and merchandise-return 
cards--beth card-type Eesultinq Indica
tor 15. 

5. ~he fields UNCCST aprlies cnly to 
Receipt cards. No harrr is dcne reading 
it alsc frcm card types ~ith Resulting 
Indicators 12, 13, and 15, because uti
lizatien in the calculation specifica
tions is confined to card type 11 (page 
OS, 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-~ecerd 
Relation (cols. 63-E4). 

Elank Trailer Card--TRSACTN File (Page 03). 

~}e trailer eards--destineo 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 ef 
each stock-number group in the TRSAC~N file 
is net matched (no entry in Matching 
Fields) aqainst the CLtMASTR file; there
fore, it is processed immediately after the 
card it follows in the same file, befere 
the Inventory Master card fer the next 
stock No. 

In order to minimize the neEd fer ccndi
ticning indicators (Indicators, cols. 
9-17), branching (GOTO) ever entire sec
ticns has been employed te bypass a series 
of inapplicable calculaticn specifications. 

Where practical, specifications lines 
are diSCUSSEd segaentially. In seme arEas, 
however, it is preferable, for clarity, to 
relate nen-censecutive lin~s. 

Note: In several instances, result fiElds 
are-defined as smaller than the 
theoretically possible maximum. We assumed 
that knowledge of the particular business 
indicated that these field sizes are 
adequate for the actual figures that could 
occur. 

Where such cases involve multiplication 
or division, the RPG program will, du~ina 
object-proqram generation, cause printinq 
of the message "RESULT FIELD MAY NOT BE 
LARGE ENCUGH", prefixed by ,the letters C 
C("Cautionary" message pertaining to "Cal
culatien" specifications) and followed by 
the consecutive numbers of the relevant 
specifications cards. Generation will, 
however, preceed properly. 

Da te Card (Card-Type Resulting Ind ica tor 
09)--Page 04, Lines 01 and 02 

No calculation operatiens are performed en 
this card. Indica tor 93 is turned on (line 
01) solely for use in a subsequent check on 
proper card-type sequence (line 05). The 
entries in line 02 cause branching to the 
end of the calculatien specifications (paqe 
C6, line 20), so that Nag need not be spec
ified in Indicators in subseguent lines. 

Error Control--Paqe 04, Lines 03-18 

Calculation specifications are employed to 
test for certain errer conditions. Where 
an error is recognized that affects only 
the individual card, calculations are 
bypassed fcr that card, and the card 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 cards will 
be selected to stacker 4. For certain 
error situaticns, the system is also 
ha-lt-e-d·. 

Indicator 90 is set on for all of the 
major error cenditions tested for, and is 
used to specify the bypassing of calcula
tions and the selection (see output speci
fications) ef the group tc stacker 4. 

~~~iii~~!ion§_liQ§_Ql clears indicator 90 
at the beginning of each centrol qroup 
(i.e., stock-number group), so that the 
error actions do not carry throuqh to the 
next group. 
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Mi§§.inSLflEn.L:t£ailef:_card. Indicators 90 
and E2 (~hich will halt the system) are 
turned on--SEE linES 04 and 05--when the 
first card of a (stock-numter) ccntrol 
grouf (L1) 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 ef two 
successive old Inventory Master cards 
with cut intervening matching transac
tien cards): 92 is set on- in the fre
viouscycle (in line 16) if indicator 
01 was then cn; or 

(c) The initial Date card: 93 turned cn 
(in line 01) if indicater 09 was en in 
the last cycle. 
(Eot§: 93 was set in a E£~~ious cycle, 
because the program branches to END-
and dces not proceed frcm line 02 to 
03--when indicator 09 is on.) 

If none of the conditions (a), (b) or 
(c) applies when the first card ef a con
trol group is precEsSEd, tl: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 Sfur10usly sig
nalled in a subsequent cycle. (The reset 
of indicater -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-in iine-17-If-Indicator 19 (tlank 
card) is on. Ne xt proqr a m cycle, in d ica
tors 90 and H2 are turned en if indicator 
91 is still on when the instructions in 
line 14 are reached by the program. Hcw
ever, if indicatcr L 1 (f irst card cf ccn
trcl group) is on when tte instructiens in 
line 07 are reached, indicator 91 is turned 
eff. 

Th us, an error is signalled (90 and H2 
are turned on) if there is ne centrel treak 
(L1) followinq a blank card (91 turned on 
by 19): trailer card present tut not at 
end cf greup. 

Du..E!icate mastef:-.Q.L.ses.g§nce_§.:t~E-d£~.!!. In 
line 08, the stock number in the old Inven
tory Master card is ccmpared algebraically 
with that cf the previous cld ~aster card. 
If the number is the same (duplicate mas
ter) or lQwer, H' is turned on to halt the 
system after the card has bEen PIocessed. 
In line 09, the Stcck 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 greup 

will be bypassed, and the cards selected to 
stacker 4. 

E£!§: Because the matching fields assigned 
in the input specifications were defined as 
numeric (line 02 of page 02, and line 08 of 
paqe 03), the sequence check performed as a 
result of the M1 sfecification iqneres 
siqn. For that reason, the Hl indicator is 
also turned on for a neqative comparison 
result--otherwise a dUflicate is not 
detected if one 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.§ole,te olSLln~~nt£ll_]E.§!"§£_.fard. As 
explained with Fiqure 67 (Input Specifica
tions), indicator 97 turns on if the stock 
No. in the old master card is neqative, 
siqnalling reentry into the operation of a 
previously obsoleted card. 

In line 13, indicator 90 is turned on if 
that situation exists. 

Neg a t i v Eon - han d _ in _.91L I n v e.!! t 0.£L] a s t e r 
~rd. As explained in Fiqure 67, indicator 
99 turns on if the On-Hand field is neqa
tive at input time of the old Master card. 

In line 11, indicator 90 is set on for 
that cendition. 

Cancelled order-item card. As Explained 
witlFiqure67;-Ind'icator 98 turns on when 
a transaction card ~ith 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 ef calculations fer that card only 
(see line 15), and its selection to stacker 
4; but the remainder of the qroup is pro
cessed normally because it is not otherwise 
affected. 

].!!~at§Ded_!f:E.!!§E§!i~n_SEf:9§. The specifi
cations in line 12 cause indicator 90 to be 
turned on for unmatched cards (NMR), other 
than Inventory Master cards (NO'), and 
other than blank trailer cards (N19) which 
are always unmatched. -

]YEEssinSLcalculatiens fer the errer group. 
In line 18, the proqram branches to END 
(line 20 on paqe 06) when indicator 90 is 
on. This makes detail outfut the next 
operation, omittinq all calculations below 
line 17 on page 04. 

1i!l§_12 illustrates use of a Comments card 
(* in col. 7). It will be pLinted durinq 
generaticn as punched, but ctherwise it 
does not enter the qeneration process. (It 
is checked for proper position, pased on 
cols. 1-6.) 
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Ey~assinq Detail-Card Operations en Master 
Cards--Page 04, tine 20 and Page OS, tines 
01-03 

tiQ~_2~~i_E~~_~~ provides proqram skip
ring ~ast all the s~ecifications lines that 
do net a~ply to the new Inventory Master 
card (i. e., the :Clank trailer: car:d). 'Ihis 
minimizes the need for N19 specificatiens 
in Indic~tors in subsequent lines. 

In lin~~J-2K-E~g~-2~ the Averaqe Unit Cost 
from the eld Inventory Master car:d is saved 
for later determination ef cost trend when 
compared with new merchandise costs. 

In line 02, all calculations are terminated 
for-cIa-Inventory Master car:ds that will be 
rerlaced :Cy new enes (i.e., there are 
matching transactien cards). 

In liB~_~J, the ~r:egram skips--fer eld Mas
ter cards that are to te retained (i.e., 
there are no transactions)--to the same 
point at which calculaticns are resumed for 
new Inventery Master cards. This permits 
uniform rr:eparation ef rercrt data fcr both 
situations. 

Merchandise-Receipt, stock-Adjustment, and 
Steck-Order: Cards--Lines OQ-ll of Page C5 

In liB~_~, the Cn-Order guantity is 
revised tc reflect merchandise Receipts, 
new purchase stock Orders, and cancellation 
of Stock Orders. Cards 5 and 7 are sc 
coded in cel. 11 that additicn pr:ovides the 
proper algebraic operation (see Fiqure 63). 
'Ihe system is haltEd if the o~eraticn 
results in a negative On-Or:der guantity. 
(Indicatcr 90 is not turned on, tecaUSE 
slfcl1:- 'aneYtcft wa s'not-a-eeni"eo'of sliIEit ren 1: 
significance to reguire tYrassing ef the 
remainder ef the group.) 

lin~_Q2 rrovides 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 
work field (CSTEXT) is set u~ for: the 
~roduct. 

line 06 rrevides for the sarre oreraticn as 
line-OS, but using the specific unit cest 
at which new merchandise was received. 

In line 07, the extended ccst of an Adjust
ment-or-merchandise Receipt is alge:Craical
ly suttracted frcm the tetal Inventory 
value of tlie stock item. 'Ihe signs in 
cards 5 and 6 are ap~ropriately coded (see 
Figur:e 63). 

In line OS, the On-Hand guantity is updated 
to r~flect Receirts and Adjustments. Indi
cator 90 is turned on if Cn-Hand has tEcome 
neqative; further calculatiens are then 
ty~assed fer: that steck-number group (ty 

entry in line 09), and the cards frQm this 
point en are selected to stacker 4 (outp~t 
specifications) • 

In line 10, a new Average Unit Cost is 
established during processinq 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 guotient is half-adjusted. 
Division by zero is not permitted, nor 

meaningful. Indicator 26 (turn~d on in 
line OS if Cn-Hand was greater than zero) 
is therefore a cenditicninq indicator. 

Line 11 causes termination of calculations 
forcards 5, ·6, and 7. 

Order-Item and Merchandise-Return Cards-
Lines 12-'5 on Page 05 and Lines 01-10 on 
Page 06 

No conditioning indicators are needed to 
restrict these specifications to this card 
type: prier entries have branched past 
these lines for all other card types. 

In liB~l1, 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 neqative. If On-Hand was 
already neqative, entries in lines OS and 
09 caused tranch~ng to END. Therefore, 
indicator 23 turns on only for a customer 
order-item card containinq a guantity 
larger than the positive or zero On-Hand 
gtUiii tIt y • 

Lines 13-15 are executed only to handle the 
insuffIcient-stock situation (i.e., indica
tor 23 is on). In accordance with our 
Basic Assum~tions: 

a. No order-item will be partially 
filled; 

b. No item card will be back-ordered 
if it was previously tack-erdered; 

c. No item will be back-ordered unless 
merchandise is on order. 

In t.ine 13, the guantity is added back to 
On-Han~o restore the prior status. 

In tine 14, indicator 24 is turned on if 
QuantIt~on-order is greater than zero 
(COMP operation), previded 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 
Cancelled (page 07, lines 17 and lS). 

Indicator 24 is turned off each cycle 
(see paoe 04, line 06) before this point is 
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rp~chea; r,p.cause line 14 is not ExecutEo 
each time. Incorrect card identification 
in cel. 1 would otherwise te punched when 
non-tackerder cards follow a back-erder 
card. 

line 15 causes branching te the end cf the 
calculation specifications for order-item 
cards that could not be filled. The sreci
ficaticns in lines 02-10 of page 06 will 
not be executed for these cases. 

Cn page 06, lin§§_Q£_~ng_Ql, respectively, 
set on indicator 27 if the customer-crder 
cr merchandise-return quantity is equal to 
______ ..L __ 401- ..... _ ,J.."L_ r_':~ __ ": __ r\ ... __ .J-": .L.. ... .J..'L. ..... ..J... 
\,;.1. '::I .Leo l.t.L l.1l011 l.[!1::: .... .L..L l.e.L ..LUU \,lUOlil...L l.J l..l'O l. 

qualifies for Price B. 

WE arE only interested in the REsulting 
Indicator--not the actual result q~antity. 
However, an arithmetic operaticn requires a 
result field. In order not to waste core 
storage space, a field only temporarily 
needed elsewhere {page 05)--but now 
available--has been utilized. A numeric 
Compare cperation is always algetraic; 
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. 

line 04 rlaces Price A inte a new field, 
UNPRIC, which will be used for the unit
price factor in the ~elling-price 
extension. 

In line C5, Frice E is sutstituted for 
Price-A~in the UNPRIC field--but cnly rro
vided the quantity in the crder-item or 
merchandise-return card satisfied the cri
terion (lines 02 and 03) and provided cri
terion Quantity was not C (N20--see Fa~e 
02, line 06): zero in ccl. 22 indicates 
that Price A appl~es in all cases. 

In line 06, the quantity in the item card 
is multiplied by the unit rrice previously 
selected (lines 02-05). 'Ihe new field, 
EXTPRI, will be negative fcr a merchandise
return card, because quantity is negative. 

In lin~_Ql, cost of the item sale or return 
is calculated, using the Average Unit cost 
as updated during processing of any stock 
Receipt cards (page 05, line 10). Again, 
the same work field (CSTEX~) is utilized, 
because the product is net needed beyond 
line 08. 

In lin~08, gross profit is calculated for 
each item card. For merchandise returns, 
the sign is automatically reversed: 
-EXTPRI - (-) CSTEXT = ~GRSPRO (unless sel
ling pr ice is less thall Average Unit Ccst). 

In lin~Q~i 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 possitle 
for returns early in a year to exceed 

salps: provision is mane for a neqative 
total (page 11, line 17--edi t word). 

Lin~JQ terminates calculations for card 9. 

New Inventcry Totals - Lines 11-19, Page 06 

This secticn 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. 

LiQ~l§ is not needed ~hen 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, line 
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. 

LiQ~_1J is the destination point to which 
the program branched from page 04, line 20 
(blank trailer card) or paqe as, line 03 
(unmatched old Inventory Master card). 

Li~~_J1 provides for determining whether 
the item is new this year (X-punch in col. 
47 of old Master card--see line '1, paqe 
02) e Indicator 30 loolill r€ used in output 
specifications to control punchinq into 
cols. 43-47, and printing in print posi
tions 54-59. 

In line '3, the available quantity (On-Hand 
+ On-Order) is calculated for the repert. 

In lin~_jE, 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 lin~_l&, the updated Inventory Value is 
calculated after all transactions have been 
processed. 

Lines_Jl=l~ 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 ~roqram branched frcm a 
number of previous lines when calculations 
were comFlete. Lt is follcwed by detail
time outFut. 

All output is at detail time CD 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 
(P age 07, Lin e s 0 1- a 6) 

Line~-03 specify different stacker 
selection for card types in an OR 
relationshiF: 

Cards with major errcrs (indicatcr 90 
cn--see page 04) are selected to stack
er 4; th e remainder (i. e., the bulk) 
are selected to stacker 2 if urmatched 
(NMR), or stacker 1 if matched (MR). 
(Stacker 1--the normal stacker--neEd 
not be specified.) 

Thus, when a new Master card will bE 
creat~d tecause there were transactions, 
the matched old Master is directed to 
Focket 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: 

+;, 'l'--e---p-re-v-ent-- -e-ia--Ma-st-e-:f --ear-d--s-----o-f----t;-h-e---fel-
lowing stock-number grcups ceing passed 
through output operations--without 
being read--in the prcgram cycles dur
ing which matched §§S~ng~~~ cards are 
being processed (MR en); and 

2. To prevent an cld Master card being 
Fassed through output operations-
without being read--during the detail
time cut put preceding the reading cf 
the first card (at 1P time. MR is then 
off; thus, NMR would apply)--see RFG 
Program Logic, FigurE 6. 

3. To prevent performance of this outFut 
for the Date card (during whose preces
sing NMR applies). 1he Date card was 
specifiEd as requiring 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 
'1-punch in col. 7. This is the safequard 
aqainst accidental reentry of these cards 
next time (see indicator 97: page 02, line 

1

02 and page 04, line 13). 

Noi~: Indicators in File-Identification 
lines of card types in an OR relationship 
are tested in sequence: 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 qroups with major recoqnized 
errors are selected to stacker 4. A pre
viously cancelled order-item card that was 
inadvertently reentered (indicator 98--see 
paqe 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 than a blank is read. 

Receipt, Stock-Adjustment, and Stock
Order cards are selected to stacker 5. 
-'P-h-e-y--eetll-d--irrste-a-d-----b-e ---d-ireet-ed --too-stacker -3 
with the order-item cards and subsequently I sorted apart on Card No. (col. 1). 

Order-Item and Merchandise-Return Cards-
TRSACTN File (Paqe 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. 

236 Systew/360 ~odel 20 CPS ReFcrt Prcqrarn Generatcr 



IBM INTEINATIONAL IUSINESS MACHINES COIPOtATION ,..... 12 .... 3352·. 

REPORT PROGRAM GENERATOR OUTPUT·FORMAT SPECIFICATIONS 
_"'U.I.A. 

Dat. \0-\5-(''" 
iiiM System/360 

,,_ PRC-PU!..!..INtj !elLT'" INVENTORY COtmtOL I - ... l=cl~I~I~ I I ' "2 7~ 7, " 11 ,., ID 

"or-- ~S 
In_ 

'-~ 
,...... 

I~TI~ 1_'_ 

I .. I Output 
!paw 

Indicators 

Filename ~Il 1 1 LiM l 
~ e, 
E !l j! j 

, 
! ~ ! ! ! 

3".5 it 7 • 9 10 11 1, 1314 1516 1718 '.20 2122 23'.'5 262728 293031 

o 1 OOLO MA STR D~ 9' 1111 
~ 0 2 0 ORi.:! NM" <211 
~ 0 J 0 OR , M~ CD 11 
I~ 0 ~ 0 M'R N91J 
~o s 0 

~ 0 • 0 

S-jo: 
o 7 oh"RSAC. TN Dfq 91 NIH t.t,g 

t..t o • 0 (5 JC~ sa 15 ;J 
0 ~IS 1 1 !~ o , 0 

i~ I 0 0 OR~ 1c 
.~ I I 0 olRls 13 
~ 
~ 1 2 0 

i I , 0 D,=I N9' ~ge N2Z 

~ 
1 4 0 ANiO 1S 

'" 
I S 0 01<5 t.lH NSS 22 

~ 1~ 0 A ND 15 
117 0 24 
~ 
"-: 18 0 N24 23 
~ 19 0 N21 

+ 0 

I 
I 
I 

Output 
Space SI<;p 

Indicators 

1 1 Li .. ! Filename 

1 ~ 

~ j i ~ T : '< :! £ "0 ~ z 

~ 
3.4 56 78 91011121314 1516 1718 1920 2122 232.25 262728 293031 

o 1 0 H 23 
~ o 2 0 N23 .... 
~ o 3 0 N 23 
'1+ o 4 0 NZ3 ... 
Q£ o 5 0 N2! 
I.&l 

~ o 6 0 Nt1 
0 o 7 ... 0 Nz1 

3 o 8 0 N23 

" o 9 0 N 21 
I 0 0 ~t. N9; l' 
1 I 0 

I~ 
12 10 , 

1 3 0 

I • 0 
...... 

N2 ~ -< I 5 0 

~ 
l' 0 

~ 
~ 17 0 

! t s 0 

l' 0 

0 

Figure 69 (Parts I and II of VI) • 

I 
I , 

I~~ !! 1M i~ 
Field 1 ~ :::'Ii Name Constant or Edit Word 

-c -.. I Position 
.§1! ] 

j ·l I 

323334353637 3.39 40'.·'43 .... 5 .t6" 41 '9 50 51 52 53 54 5S 56 57 sa 59 60 61 62 63 '4 65 66 67 61 ,9 70 71727314 

I 

7 _I I 

1 _. -
1. , I _ I 

peSCR S9 

C .... lIoc ... _ 

I 
Graphic 

I I I I I I I I 
12 1516717'7'10 

Punching 

P"'~ P~ro .. IIIHIVI"ITIYI Inltrue'ion Punch Identi'icotton 

i I 

!! EM \_ 

Field : e. Position !!;. Sterling 
~ . 

-"::-I~ 
Sign 

Name 1'= Constant or Edit Word 
.;: -c Position 
o ~ 
~ ~ l 

323334353637 3839 4041 "'2"'3 .445 046.47 .t8 "'9 50 5152535.55 56 57 58 59 60 61 62 63 6" 656667 686970 717273 7'" 

UHPRIC l' 
£)( TPIU 2Z 
UHMEA~ Z'" 
WH1LO~ 42 
G R g PI( 0 47 
11#f.NO 11 , 7 - - -' 
QTY 118 aR' 
WU5LO~ 23; 
AC C NT Z I._a 

1 I' ~' 
11J{NO 1 

I OI/HAN'b 11 -
PRICE.A l' 
PPIC!£8 21 

Cr.ITQT %% 
UIIMEA$ 1.4 
U>EJ(R 3' 
WH1LO~ 4t _. 

pre-Billing with Inventory Control, output-Format 
Specifications 

Proqram Examples 237 



IBM 

Do •• 10-/5 -66 

INTERNATIONAL IUSINESS MACH',,"U COIIPOIATION 

REPORT PROGRAM GENERATOR OUTPUT-FORMAT SPECIFICATIONS 
IBM System/360 

Form 1204-3352-1 
I'rintwd In U.S.A. 

,.ognomPIII -Blll'NG IIIITH IutNTQ8Y C.ON~"OL . , 757677787980 

Programmer 

! 

u .. I. 
t: 
E 
~ 

3"!Ii 6 

1 
o 1 0 

o 2 0 

o 3 0 

o , 0 

o 5 0 

o 6 0 

o 7 0 

:: O' 0 

~ 0 9 0 

~ 1 0 0 

K B. 

i i. -I" I~=' ~.: .!'.oj. 
.....
..... 01'> ~ I I J.I Field. l:ll .. Name .~inOootput.! 

"'~ I ' l"~ I-.t ; i';ii~ii:~ And And 0 ... 

~ & :: ~;:: :;: £ £ £ ~ ~ J. 

Filename 

, ... ~ 

Constant or Edit Word 

Id:;::~fon II INlvlNIT lyl 

Sterling 
Sign 

Position 

7 a 9 10 11 1:;: 13 14 15 16 17 18 1920 21 22 23 "04 25 26 27 28 1930 31 3233 34 35 36 37 38 J9 40 41 4243 .... 45 ~ 47 4' 49 50 51 52 53 54 .55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 

IN 3. 

.32 

33 

A STVR 
NE. __ TTr.I 

IVRTDAT 

ONORDR 
LE ADT I 
ININQTY 
AVGCST 

INVVAL 

a.. 1 a.., 
52 
S6 
51 
61 

" ,,, 
75 I' +' 
75 I' _, 

IDATE 801 1 1 0 
~~~~--------~~~--~4---~--~~~~~~~--~+4------------------------------~--~ 
1&,1 1 2 0 
Z 

1 3 0 

1 4 0 

1 5 0 

1, 0 

117 0 

11' 0 

11 9 0 

o 

Llno ! 
1 

:I .. 5 , 

Filename ~J 
:5 , 

!l 
7 • , 10 11 12 1314 1516 

._ .4 .. ..1.. __ 1-oIU:-P-n-1tT" "n--

I 
o 2 0 : OR 
o 3 0 

o 4 0 

o 5 0 

~ 0 , 0 
IIC o 0 7 0 
Q,. 

~ .., 0 I 0 

a: 0 , 0 (]~ > 
« 1 0 0 

~1 1 0 
~ ... 1 2 0 ! 
:=.. 

i ~ 1: 3' 0 
Jot 

l' • 0 I 1 Ir. 

115 0 , ! Il'lR 

Ut' 0 I I I 

11 i7' 0 ! I 

il'S' o • i : 

1 '9: 0 1 , : 

~l.l 0 ! ; I 

s,- .... 

. I 
j~ a 

~ 1 
1711 1920 2'22 

~I.'! a-,. ----

1 

; 

i I 

; 

, 

I 

, 

IoE SC R 21& 
ST '(1110 1 t G I', _ T -
ON HAJi.D2 11 , 
ONORCA. I 123 II -' 
Ml NQT 'lIz 129 

E A [)T I 11 Gl 1 

YRTllAT 139i ; -' 
iDATE Is.1 / / ' 

I 
-inti I::k tl,~~wtj '-rlIfJ 

7,76777.,910 

... -- ........ 111~lvlM~ I~I -,-
Output I 

Indicaton B ~ 1< .. Sterling 

1 1 Field Ii :::'j Name Constant or Edit Word Sign 
I-.t 

1 
Position 

II J } J 
232425 262721 29 30 31 323:1:U:U l6 37 3139 "414743 "~~~4"~~»»~"~V:JI"~~~~~~~v~~ro 1172737-4 

.'.'1-Jl ··t· -"" --'~-'" _ .... .- ._ .. -f-- _ .. _-.-_.-.- -- --. - "-- --._---" ,-- -_.- .~--- -- ~ .---. - -

at: 
Sl D A I L 'I I N V E N T 
7; 0 I( y 5 T A T U ST 

.4 R E. P 0 R TI 

115 PAGE.' 
IPA~E. Iz 12 tI 

III 
OF 5_ 

IIQ U A N T I T y' 

'4 I' GTY SOL D' 

'1 5 E' L L I N G AVG. 
, 

12_ V A L U E nATE A' 
fJl 
OF 

, 

, 
22 IISTOc.1( :If DE.sCR'tPTION

T 

~ .. I 'a..tI II U,'" ON ON L AVAIL I 

Ie" I'MIN. LAST YR. TOI 
; , 

,'5 I' P R.. I, e E. U'NI,T uti ; 

i! ~12' I' OF W;HS LAST 
,_ 'T 

Figure 69 (Parts III and IV of VI). Pre-Billinq with Inventory Control, output-Format 
Specifications 

238 System/36C Model 20 CPS ReFort Program Generator 



IBM INTONATIONAL IUSINESS MACHINES CORPORATION 

REPORT PROGRAM GENERATOR OUTPUT-FORMAT SPECIFICATIONS 
IBM 5ystem/J60 

...... n .. :I3J2·1 
_"'U.LA. 

"--' p .. -blw" WiTH IMu'Y'Q C..TAO .. 

1:::.:.1:.711111111 ~.---~K~B~ ______________ _ 

I 

I ..... RIp 
Output I l 

I~~ IndIcaton 

g • .::..1-
Filename ~J 1 1 

field Ii "'=1 LIM ! Name Con.tant or Edit Word 

ii jj j Position 

J J !l J c ! ! ! 
3 4 5 • 7 • , " II 12 13 14 15 I. "" "20 2122 22 24 25 26 27 21 "3031 323334 3S 36 37 "3' ..0'1 '2'3 "~.q~~~~»"~"~V3l~~~~~~~~VH~~ 7172737. 

I I 0 I b 1"2 IP 
I 2 0 Cl~ OF 
I J 0 I .. , "HAND ORDR T (OH+OO) 1 

I 4 0 , '15 '-YEAR DATE STNORO
I 

I 5 0 
, 

94 REDUC.O c COST 0' 
o , 0 12t1 ., INVENTORV LOC. TRNSACT M' 
o 7 0 D 2 19 N9t1 
o • 0 ~R NMR aU N9fl1 
o , 0 OE SCR 2" 
I 0 0 : UNMEA!i ~J 
I I 0 ONHAND 32 

, 
II 

, 
I 2 0 ONORt)~ 39 

--
_I 

I , 0 
: 

AVAIL 4., I • _I , 
i '. 

0 ; MINQT'Vlz 5J 
1 , 0 N3t1 ASTYR S9 

" 

,. . 
1 e.. 0 ! 3~ 59 NEW' 
1'7 0 I YRTOAT '_7 

I l - . ... 
I'B 0 STI<NO 8 II ~ - - I 

0 

0 
ConIEIec ... ___ _ 

I===- 1:= 1 1 1 I I I I I 
12 75" 77 7. 7910 

,-[mJ ...... II~TIi] I_HI_ 

I ..... RIp 
Output 

• I .. \_ IncIIcaIon 

~J 1 1 field Ii =i Sterling 
LIM ! Filename Name Constant or Edit Word Sign 

I .. ~i j! j ! ! 1 \1 
Position 

J ! I I I ! 34 5 
• 7 • , 10 11 12 13 , .. 15 16 17 '1 "20 2. 22 222425262721 "3031 323334 3S 36 37 31 39 40 ... '2 43 44 ~.q~~~~»"~"~V3I~~~~~~~~VH~~ 71 7273 7.4 

I I o I I I II plR'lclEIA I !7c5 IIJ j :' .• I : It I: I:! I ; Ii' ! :' I ! ' , 

.... 0 2 0 ! N21• I I !. 
Pit rc'EI:! I !83 I'· •• 1;1, i ~ ! ' ! I . , , 

I 
I( o J 0 i ! ! i :85 : : I 

i 2 ~~ I. ':\11' I~ 

~ I 4 0 i ! : AV GC5T ~ 93 II: •• l I' 

ac lis 0 i ! : 3\2 i 9-,,, 11+1 I 

~ ! ! : i 

! 01' 0 i ! .3! 
! 

I I Sa.. 
II _ I I I , 

... 0 7 0 
I 

i I ! , IINVVAt. lf5 II .. ' ... . 
~ o • o I ' I I I , : i WHslLOC ,11" 

I 

z I • It 0 ! I , 
rJliJ ' i bA'T'E :1.19 II / 1/ 'I 

I .... 

1 
I • 0 I L i I ii~l ! 12' 1

1*1: ! I I 
Iii: 0 I I ! rr :2 .It iL:R I I I ; . i 
1 I,I 0 I I 

: t : i ! l , i I 21 I ~INA'L.I TOTAL 
I I 

OH
I 

0 i i i ! I i trO!T:OIo.fil::3 
I I,,"'; I I I I , !32 ~ , 

I 4 0 I I I I : Ie. 1 100'" I " 
I 

1 Ii 0 I i ; i i i I ITO,T:OOJl 53 
I I , =1 

l' 0 j i J ! i : i I': i I 8t1 INV 'vlAL' I 

117! 0 I ! i i ! : ~o!TIvAL 105 1.£ I '~ ~. ! I 

0 :1 I 1 i! ; i ! 

1tt9~J 0 i i 
I I I til I I ! I 

..J_ .- ... :119 I :1 '.1 ' 1 '.1 i LI 
! 0 : . J! i I ! I I ' ! I I i 

ConIE ____ 

I 

Figure 69 (parts V and VI of VI). Pre-Billinq with Inventory Control, cutput-Pormat 
Specifications 

Froqram Examples 239 



liB~_11 rrovides for an 11-overpunch in 
coL 1 of order-item cards beinq back
ordered--see paqe 05, lines 12 and 14, for 
indicators. 

Line 18 specifies an "-everpunch in cel. 7 
for-crder-items to be cancElled--see rage 
05, lines 12 and. 14, for indicators. 

liB~_12_2n_E2g§_Ql_~ng_lln§§_QJ=Q2_2B_~~g~ 
08 provide for punching of the pertinent 
data. Description (line 19) is net Funched 
into formerly back-ordered cards (indicator 
21 on--SEe rage 03, line 07) because it is 
punched the first time these cards are pro
cessed. The other fields (lines 01-C5) are 
not runched into cards new beinq tack
ordered er cancelled (indicator 23 on)-
they will be punched into the back-ordered 
cards when they are reprocessed, if the 
order-item is then filled. 

LiB~§_06~0~ provide for document printinq 
(interrretinq) cn the order-item and mer
chandise Return cards, on an MFCM Model Al. 

Warehouse location (line 08) is printed 
only if the item was filled, because the 
qoods could be at a different location when 
new merc~andise 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 rrinted again on rreviously back
crdered cards. 

stock No., Quantity, and Warehouse Ioca
ticn are rrinted by print head 1; Account 
No. is printed by print head 2. 

stock No. (line 06) is edited with 
hyphens between diqit positions two and 
thr"ee ,ati<lBeEweefC-tne-flTUi--a:"nd-sr-xfh- ""(the 
presumed self-check digit). The third 
hyphen in the edit word is in the status 
Fortion and identifies a cancelled card. 
All leading zeros, except the first, are 
preserved. 

Zero Surpress 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 pickinq tickets; 
3. Run sales, cost-oi-sales, and gross 

rrofit reports by stock number and mer
chandise class. 

Punching New Master Cards (Blank Trailer 
Cards) ---'IRSACTN File (Page 08, Lines 10-19 
and Paqe 09, Lines 01-") 

The pertinent fixed data frem the old Mas
ter card and the updated variable informa
tion are specified for punchinq as per the 
card layout (Fiaure 63). 

If Criterion Quantity was 0 (indicator 
20 on--see page 02, line 06), the field for 
Price B (line 15) is left blank. If the 
item is new this year (indicator 30 is on-
see page 06, line 12), the sinqle-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 01f. If cost trend 
is up (indicator 32 is on), a plus (.2/6/8) 
is punched into col. 75 (line 09); if it is 
down (indicator 33 ,is on), a minus (11) is 
punched (1 ine 10, paqe 09); if there was no 
change in merchandise cost (indicators 32 
and 33 are off), col. 75 is left tlank--see 
page 06, line '5 for setting of indicators 
32 and 33. 

Lin~1-1~~09l provides for punching the 
new date from the Date card. Thus, new 
Inventory Master cards contain today's 
date, while retained (unmatched) 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- 19) 

Note: The card document-printing special 
feature is available only for the 2560 MFCM 
Model A 1 • 

Various fields were chosen to be inter
preted by print head 1 or 2. Note in lines 
'5 and '8 (edit words) that one zero will 
be printed even if the entire field con
tains zeros. Since Minimum Quantity (line 
1'6)" -"rieedsiio""nypfienor--slasnes~""caiinotbe"-"" 
negative1and cannot be completely zero, we 
elected to eliminate leadinq 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. 

Liges_Ql-C6_2n-E£~jQ provide for the gen
eral heading of the report. This heading 
is printed before the first card is read 
(indicator lP is on) and durinq overflow-
output time (OF on). The form is advanced 
to the next carriage-tape channel-' 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, 
1P is only on at detail time; therefore, 
detail output time is the simplest way to 
handle the operation.) 
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The heading consists ef censtants, with 
cne excertien: the eutput field PAGE is 
specified. This is the only field name (as 
contrasted with constants) that can rrevide 
cther than blank er zeros tefore the first 
card has been read (i.e., when 1P is on). 
The page No. 1 will be printed in the first 
heading line ef the first rage (it is not 
possible to start with any other value 
before a card has been read); it will be 
incremented ty 1 before Frinting eD the 
first line of each succeeding page. Zero 
Suppress is specified to elimir,ate leading 
ZerOE and the units Fosi tien zene (C· zene) .. 

lin~E~~=J] contain the spEcificaticns for 
the first print line of column headings, 3 
lines beneath the reFort heading. The form 
is single-spaced after printing. 

The celumn headings,_ too, are to appear 
on each page (first and overflew pages). 
The file name need not be repeated. 

Lines 14-20 contain the specifications for 
the-secona-print-line of cclumn headinqs. 
A single space fellows printing. 

lin~E_QJ=~~_on_EE~~JJ take care of the 
third print line of column headings. After 
printing, the form is advanced to the next 
channel-2 punch. 

Printing the Item lines--BEPCRT File (Page 
11, lines 07-18 and Page 12, Lines 01-10). 

LingE_~l_~nd~~ specify that the data is to 
be 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 te a 
reccgnized error group (N90--see page 
04; and page as, line C8); or 

(b) An unmatched (NMB) old InVEntory ~aster 
ca rd (indica tor 01 on) tha t does net 
belong to a recognizEd error group 
(N90) . 

Thus, one line will be rrinted Fer stock 
number, showing the original old Inventory 
Master'card data for items without new 
transactions (NMB), and the updated infor
maticn wrere transactien cards exist. 

Points te note': 

In liB~E~J1_Jl1_JlL_121_EBg_J1-~n_EE~~_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~E_~11~21_Q~_En~Ql_cn_lE~~_11, the 
edit word provides fer printing ef .00 when 
the amount field is all-zero. The edit 
word in line~1_~t_£~~_12 alsc providES 
for a floating dcllar sign. 

The maximum number of leadinq zeros 
(i.e., all but one) is preserved for the 
Stock No., in lin~J~_2n_EEg~_jj, and 
hyphens separate merchandise class from the 
remainder of t~e number, and the principal 
number from the self-check digit. 

The dates--lines_~~~ng_~~J_2ll-E~2-
are edited to be printed with slashes 
between Month, Day, and Year. There is no 
point in placing a C in the edit word: the 
date can at most have one l~ading zero 
(months 01-09). and its suppression cannot 
?e prevented by an edit-word entry. 

liB~Q~1_2B_E~g§_12 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_J2_ang_J~--.9ll-.EEg.LJJ cause the Quan
tity Sold Last Year to be printed (in print 
positions 54-59) if indicator 30 (see page 
6, line '2) 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) • 

IiBes_~2~Bg_~~~1~.LJl 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 been no 
change in cost sinCE the previeus report. 
(See page 06, line 15, for setting of indi
cators 32 and 33.) 

Lines_~2-ang_]~_on ~~_Jl determine 
whether today's date (DATE) from the Date 
card or the date (TRNSDA) from the old 
Inventory Master card is to ce 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 repert 
is based on data in the old Inventory Mas
ter card--indicator 01}, lRNSDA is 
selected. 

1in~_lQ_~n_fEg~ll 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 settinq of 
indica tor 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 (rR indicator en). It must 
be at total-output time, because the job is 
thereafter terminated if the IB indicator 
is on. The form is upspaeed 2 lines before 
printing, providing 3 blank lines between 
the last detail line and the grand totals. 
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r-----------,--------------T------------------------------------------------------, 
I IWFEBE ASSIGNEr, I 
, IN:CICA'IOR ~------T-------I IDENTIFIES: I 
I I PAGE ,LINE , , 
~---------4___---f-------~------------------------------------------------------------~ 
I L 1 ,02 I 02 , First card of each stock-number group (excludinq Date , 
I , 03 I 08 I and Blank cards) I 
~----------+_---__4-------~------------------------------------------------------------~ 
I M1 I 02 I 02 , Field to be matched l:etween files (excludinq Date and I 
I I 03 I 08 I Blank cards) I 
~--------4___--_+------~------------------------------------------------------------~ 
I 01 ,02 I 01 I Old Master card I 
~--------4___--~------~----------------------------------------------------------~ 
I 09 I 03 , 01 I Date (censtant) card , 
~--------+-----~-------~--------------------------------------------------------~ 
, 11 I 03 , C3 I Stock Receipt card , 

~-----~--~------~-----------------------------------------------------~ 
I 12 I 03 I 04 I Steck Adjustment card , 
~-------+------+-------+------------------------------------------------------------~ 
, 13 I 03 I C5 I stock Furchase Order card I 
t---------~ I +_-------------------------------------------------------~ 
I 15 I 03 I 06 I Custcmer-order item or Merchandise Return card I 
1----------+-----+-----+_----------------------------------------------------~ 
I 19 I 03 I 12 J Blank trailer card at end of each transaction-card qroup I 
1---------~--~-----4___ -f 
I 20 I 02 I 06 I Criterion quantity is 0: only PRICEA applies I 
I---------~------+----~-------------------------------------------------I 
I 21 I 0.3 , 07 I Eack-crder card I 
.-----+---~-------~--------------------------------------------~ 
I 22 ,03 I 09 'Quantity field negative at input I 
I ~--~-------t-- ~ 
I 23 ,05 I 12 , Cn-hand less than erder-item quantity I 
1------+-----4-----~-----------------------------------------------------~ 
, 24 I 05 I 14 I Crder-item card to be tack-erdered I 
I----------~---_+------~----------------------------------------------------4 
I 26 I 05 I C8 , positive On-hand after Receipt or Stock-adjustment card, 
• ~ __4------~----------------------------------_f 
I 27 I 06 I 02 I Quantity in Order-item or Return card sufficient for I 
I I I 03 , PRICEE te apply I 
~-------~--~------+------------------------------------------------------~ 
I 30 I 06 I 12 I Merchandise item new this year I 

__ ~-==,:::."::"=-=~::::!====~t.=====_f.: .. - 0 0'- --.- 0- ... ~-==---=--=-t-
I 31 I CE , 14 I Availal:le stock (Cn-hand + Cn-erder) less than Minimum, 
I I I I Quantity , 
I----------+-----_+------~------------------------------------------------------4 
, 22 I CE I 15 I UpdatEd Average Unit Ccst .qreater than fermer I 
1----------t----4-------~-----------------------------------------------------1 
I 33 I 06 I 15 , UpdatEd Average Cost less than fermer I L __________ ~ _____ ~ ______ ~ ____________________________________________________ J 

Figure 70 (part I of II). Pre-Eilling with Inventory Central, Assiqnment of Indicators 
in Figures 67-68 
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----., 
Iv/EERF ASSIGNErl 

INrICA10R .----~-------I IDENTIFIES: 
I I PAGE I LINE I I 
1---------+_----+------+-----------------------------------------T-----------~ 
I 90 I a 4 I 05 I I 
I I I 10 I Ma jar error: calcula tion for all cards I 
I I I 11 I of the stock number group, from the I 
I I I 12 I foint cf error detection, is bypassed, I 
I I I 13 I and these cards are selected to I 
I I I 14 I Stacker 4 I 
, .-----f------ I I 
I I a 5 I C8 I I 
~--------+-----+------~------------------------------------------~ 
I 91 I 04 I 17 I Card fcllowing Blank trailer card I 
~-------+-----~------+-------------------------------------1 
I 92 I a 4 I 16 I Card fcllow ing Old Master card I 
~ I --+------~---------------------------------------~ 
i 93 i 04 i 01 iCard fcllowing Date (constant) card 
~----------+-----+------+------ -t Part of 
I 94 I 04 I 04 I First card of contrcl group if not fol- I error-detection I 
I I I I lowing Old Master or Blank I routines 
l-------+-----f------_t----------------------------------~ 
I 97 I 02 I 02 I Obsclete Old Master card! should not I 
I I I I have tEen reentered I 
1------+----_f------+---------------------------------------1 
I 98 I 03 I 08 I Cancelled unfilled Order-i tern card: I 
I I I I should not have been re-entered I 
~----------+-----_f------_t----------------------------------------t 
I 99 I 02 I 03 I Cld Master with negative On-hand at I 
I I I I infut: should not exist I 
.---------+------+------+ ~ 
I H1 I 04 I 08 I Duplicate Old Master cards, or obsolete I 
I I I I Cld Master card I 
I .------+-----+--------------------------------------~ 
I I 05 I 04 I Cn-hand negative after Stock Purchase orl 
I I I I Ad justment card I 
~-------+_----_f------_t---------------------------------------~ 
I E2 I 04 I 05 I Miss ing cr misfesi tiened Blank trailer I 
I I I I card I 
I I 1'4 I I L ___________ i-____ ~ ______ ~ ___________________________________ i---________ _ 

Figure 70 (part II of II). pre-EilliDg with Inventcry Centrol, Assignment of Indicators 
in Figures 67-68 

The form is advanced to channel 
after\lards. 

Ccnstants describing the fields are 
printed rreceding the valuEs. 

A fixed dellar sign is used in the Edit 
word for Inventory Value. 

This repcrt utilizes the erder-item cards 
frccessed in the previous program examrle 
(Pre-Eilling with Inventery Control), in 
conjuncticn \lith scld-to and ship-to name
and-address cards. ~he same mail-erder 
company is assumed, with mcdificatiens to 
illustrate more features. 

The examFle is deliberately kept fairly 
simple, its main purfose teing tc previde 
an illustration of: 

1. Printing sold- tc and ship-to name and 
address side by side, each on three 
lines, and each frem a single card; 

2. Predetermined total line; 

3. Summary punching. 

The summary cards can be used for: 
(a) Accounts Receivable, 
(1::) Sales report by customer, 
(c) Sales report by salesman; 

4. Card-type sequence check by Sequence 
entry (cols. 15-16, input 
specifications) ; 

5. Table look-up. 
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, . 

2. 

The item cards from thE FrEcEding 
examFle serve as detail cards (customer 
crder-itEm cards--card 9, Excludinq 
merchandise-return cards with 11-
over Funch in ccl. 1 ~). They are 
assumed to haVE teEn scrted ty WarE
house Lccaticn and Acccunt Nc. after 
the Ere-Billing operaticn. 

The heading and detail cards have teen 
Freviously 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, er en a collatcr.) 

The card with today's date and the 
starting invcice numter (less 1) is 
plaCEd ahead of this grcup of cards. 

ThE dECk is FlacEd in tte primary 
hOFper cf the MFCM. 

3. 

4. 

IBM INTERNATIONAL BUSINESS MACHINES CORPORATION 

C~mpany 
KDF MAIL ORDER CO. MULTIPLE·CARD LAYOUT FORM 

Name and address are confined to three 
lines from a single card. 

The Fresence cf a ship-to card is 
cptional. When it is present, it pre
cedes the sold-to card; when there is 
no ship-tc card, the sold-tc name and 
address are to te printed in toth 
Fositicns. 

Placing the oFtional ship-to card 
ahead improves thrcughput: printing of 
name and address can Froceed 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 knew that no further Name-and
Address card {namely, a ship-to card} 
must te awaited. 

The blank cards, which are to become 
summary cards, are a separate file, in 
the secendary hcpper ef the MFCM. 

Fo.m X24·6599·0 

Printed in U. S. A. 

Applkotion -,I",-~.;..:..::Q,,-,,[c=IN:.:.G=--______ _ by __ ~K~.B~.~ _______ ___ Dot. 10-15- 66 Job No. 103 She.t No. 1 of 1 

I - ~ 'I 

I 0 ~ NAME STREET ADORESS CITY, STATE, ZIP COOE AC~~T ; . ! ~ ~ . . . g~1 
i~ 99999999999999999999999999999999999999999999999999999999999999999999999999999999~ I l'Z 3 4 5 I 1 • , 1011 12131415 " 11 11 "21 21 n 2J 24 25 25 Zl 21 2! 1II 31 J2 Jl 34 J5 • Jl II lie 41 424J .. 45 46 41 48 4!1 !O 51 525.154 55 56 51 !ill 5810 &1 616364 65 66~1 illS 10 11 12737415'" n 7Ilt.· J 

~N 0 I 

II! s , , , , , , , ,:,;, , ,-,;, ,~~'" ,::::, , , , , , :, , , ;,~:::~;;'~':~, "",~>:~i.tj;:~J, 
1 2 3 4 5 , 1 • , 1011 12 1J 14 15 " 17 " "11121 n 2J 24 25 25 17 21 2! JO 31 11 Jl34». 37 :II Jl4D 142 4J" 45 46 47 4I49!O 51 52 ~ 14 55 5& 57 !ill 5810" 61 &J 64 65 66 7 II.N 11 71 13 415'" n 7111. ~ I 

~: ~u APPLICBLE PRICE f~E : ~o CUST ~ ! ~ ~ STOCK ~ QTY UNIT EXTENS'N: LIM DESCRIPTION I GROSS 11' ORDER ACCNT;::: 
::e Ii NO. Y • PRICE QTY • PROFIT NO NO. 0.", 
~ 1"". UNIT PRICE • ~I~ 

~ ~ 9 919 9 919 9 9 9 9 9 9 gig 9 9 9 9 919 9 9 g 99 9 9 9 9 9 9 999999999999919999 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 
C) [:c 23145 ,II "IOIII\ll~51~~.g.I!&III~~nl4Z52117212!J03111Jl34J5.J7:11J!e~II42~"451464741 4!I!iII 51 525354555657 !ill 58 1061 61&J64656661111111011127n415l1nIl1l •• 

1«. ~~ ~ 
GROSS NET S I I ! INVC CUSTMR "'CCNT ;::: ;:; z . INVOICE INVOICE i:!l. . I I ORDER 

~ ~ AMOUNT AMOUNT I~O 0 I ~ I"" NO. NO. NO. S,.~ 
~ L'" ",Z::E 0 >- lll"" 
'" ~~ 9 9 9 919 999 9 9 919 9 9 9 9 9 9 999999999999999999999 9 9 9 9 9 9 9 9 9 9 9 9 999 9 9 9999919919 9 9 9 9 999 9 9 9 9 999 n 

. 1 2 3 4 5 'II • , 10 11 17 131'4 I 16 17 I. 19 III 71 22 2J 74 25 21 Zl 21 2! JO 31 J2 Jl 34 J5 • 31 II 3! e 41 u 4J .. 45 41 47 48 41 !O 51 52 5.1 54 55 56 57 5859 &0 " 61 &JiM 65166 61 II IS 1 11 727314 7511 n 7111. P 

~ ~ ~ 
Z • fNVC I!~ 

I~o~ ~~rG .1 >-1 ~'''' 
~ZR NO.-l ~ I ~ Ii 2·!il1 
~ ~. 9 9 9 9 9 999999999999999999 9 9 9 9999 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9999 9 9 9 9 9 9 999999999999999999919919 8 
~ 1 ~ 3 4 5 , 1 • 9 10 " 12 13 14 11 II 17 II " III 21 n n 24 25 25 Zl 21 2! JO 31 11 Jl 34 35 J6 J7 :II 3! 41 41 41 4J .. 45 41 47 48 41 !ill 51 52 ~ 54 55 16 57 !ill 5810 61 61 6J 64 65 66 67 " III N 11 72 13 14 15 11 nj7l1lj'D • 

~ I I I I I I I I I I I I I ~ 

~ I 02.00 I I I 05.00 E I 04.50 F I 07.50 G1 06.25 HI 12.50 II 15.7" I I I I I ;::: ~ AI II 02.50 CI 03.25 01 I I I I I J J
I 

04.13 KI 00.50 LI 20.00 MI 01.25 0
1 

00.00 \2,;>< 

:l I I I I 2~ ~ .~ 9 9 9 9
1
9 9 9 9 9

1
9 9 9 9 919 9 9 9 919 9 9 9 9

1
9 9 9 99

1
999999999 919 99 9 91g 9 9 9 9 9 9 9 9 gig 9 9 9 919 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 999 ;:: 

i5 1123 4 5 617 • 910 "lUll 14 1516117111921 211n 2J 142'! 25117 2I2!l! JllJ1Jl34 J5 .137:11 J940411424J"4546~74141!o 511515.15455 56ts7 !ill 5910611616J M 6566~7i1" 10 1172 73 111511 n 111 •• P 

Ficure 71. Invoicing, Card layouts 
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5. Arbitrarily, the MFCM is used for the 
two files: cther Model 20 I/O devices 
can te used if the File Descripticn 
Specificatiens are changed. 

6. stac ker Selection has 1:E en arbitrarily 
determined thus: 

Bate and Invoice-No~ headinq card--
stacker 1; 

Name- and Address cards--stacker 1; 
Betail cards--stacker 2; 
Summary cards--stacker 3. 

7. A discount percentaqe 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 
reFeated on overflcw pages. 

r. Invoice totals are to te printed at 
a predetermined point cn the page. 

Figure 71 presents the card layouts and 
Figure 72 Fortrays the laycut of the 
report. Constant headings are not printed 
by the proqram, tecause use of a pre
Frinted invoice form is usual. 

In the explanations that follcw fer the 
apFlicaticn example, mest cf the oevicus 
points will be emitted, as the reader is by 
this time familiar with them. 

The input file, named INFCARtS, is asso
ciated'with the primary hCFFer of the MFCM. 
It ccnsists of one card containing the 
day's date and the starting invoice numter 
(less 1) and, for each custcmer account 
number represented, contains--in this 
order: 

One Ship-to Name-and-Address card 
(opticnal) ; 

One Sold-to Name-and-Address card; 
At least cne Order-Item detail card. 

A file of blank cards (named SUMCARrS), 
which will beceme the Inveice Summary 
cards, is to be F~aced in the secendary 
hopper of the MFCM. 

The printer has been assigned the file 
named IN VOICE. 

There is only one input file, named 
INPCARDS, constituted of four card types. 

Date/Invoice-No. Card--Page 02 1 tines 
01-03 

Sequence (cols. 15-16) is alphabetic, 
because the card aFpears cnly 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 Resultinq Indicator is 
needed: the card i~ never referenced, and 
all calculations are conditioned by indica
tors of the appropriate cards. 

Ship-To Card--Paqe 02¥ Lines 04-08 

The card, if present, is to precede all 
others cf the qroup; therefore, it is 
Sequence n umbe:J: 01 (cols. 15- 16). If pre
sent, only one is permitted; therefore, 1 
is specified in col. 17. Its presence is 
optional; therefore, an a in col. 18: 

Control Level 1 is assiqned to customer 
account number--both (1) to perform end-of
invoice routines, and (2) to quard aqainst 
cards out of sequence, or missinq Sold-~o 
card (see calculaticn 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) of this 
type must be present (no a 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 (paqe 
03, line 01). 

Different field names are used for name 
and address in this card: the name-and
address data from the Ship-~o card (if any) 
is to te printed alongside that from 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 (11 is assiqned to Account 
No.) • 

Indicator 20 is utilized to recoqnize 
the first detail card of each invoice--see 
page 06, lines '2 and 13. 

Stacker , need not te specified. 
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Figure 72. Invcicing, Invcice [aycut 

IBM 

Dot. fO - If> -66 
'r"1lram INVOICING 
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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 01. 

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 
negative) • 

If 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, amonq 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. 

Lin~2-Q1-03 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 (i.e., the first card of the 
control qroup 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 03' 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~ispecifies 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~ 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 lin~06, indicator Hi is turned on--to 
stop the system after this card--if no 
Discount-Code match was achieved. 

Lines 07-'2 provide for the follovinq cal~ 
culations during total time following the 
last detail card of each invoice: 

1. The invoice qross 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 riqht 
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 (qross, 
discount, net) are accumulated in three 
other fields, to provide grand totals 
(lines 09-11). 

The operations in lines Q7-11 are 
executed only when the Discount Code 
matched an entry in the arqument table 
(indicator 23 on). 

The specifications in line~ 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
cations. (The test could have heen pro
grammed for detail time instead; but our 

.approach offers the opportunity to remind 
the reader of the initial total-time 
bypass.) 

File Extension Specifications (Figure 
76--Paqe OS) 

Two tables are used in this application-
one as 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 (arqument or function). The 
table cards (in this instance, a single 
card) must be loaded at proqram-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 npercentl! means i; per hundred Ii, the 
decimal point must be moved two positions 
further to the left when multiplyinq 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 
CD or H in col. '5). INVOICE was asso
ciated with the printer (see paqe 01, line 
03) • 

Lin~~_Ql-0~Qn_EEg~_Q§ 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 
Resultinq Indicator 02)--is printed in 
positions 11-29; the Ship-to name (NAMEP 
Name shiRl --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 0'), the Sold-To name was moved 
into the Ship-TO name field if there was no 
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Ship-TO card; therefore, toth names are the 
same in that case. 

!2te: 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 infcrmaticn--lines 01-03 en page 04 
(calculation specifications) would be 
omitted. Bowever, a B must then te flaced 
in cel. 39 (Elank After) of lines 04, 07, 
and 10 of page 06; otherwise, whenever 
there is no Ship-TO card in a greuf, t}e 
data frcIT th.e last preceding Shif-Tc card 
remains in storage, and will be printed. 

li~~E_~2=~1-End_~]=1~ previde the equiva
lent functions fer the second and third 
lines of the addresses. Hewever, the 
street addresses and city/state are not 
refeated en overflew pages. 

Nc en try is required in cols. 17- 22 of 
line 08, because spacing te the 
miscellaneous-data print line is Sf€cified 
in line 11. The 0 in col. 18 is entered 

only fer compatibility with other RPGs (any 
entry 0-3 would satisfy that requirement). 

Lin~§_11-1l (and, as explained below, line 
13) control 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 cefore the miscellaneous-data line 
is printed, and to the next channel-3 punch 
(first detail line) thereafter. 

I NQt~: Instead of utilizinq Skip/Before in 

I 
specification line l' to reach i"he 
miscellaneous-data print line (the simplest 
way to program this)·, Skip/After--which is 

I usually more efficient in terms of 
throughput--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 group, but only the 
name line is printed on overflow pages~ 
The entries in cols. 17-22 (forms control) 
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I 

of specifications lines e1, 02, 08, and 1') 
should then read: 

line 01--tt 0' 02 

detail data (see page 07, lines 01-11). 
But it is to be printed only before the 
fi~~! detail line (apart from overflow 

L 
Line 02--1)3 
line 08--1:1: 
line 11--1:1: 

C 1 
1:1: 
1:t 

1515 
02 
03 

iden tif ica tion spe ci fied in line 1 1) ; 
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 Disceunt Codes in this example is 
O--see Discount Table in Figure 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 paqe 02, line 15); it is 
therefore off when the first detail card 
is processed. 

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 pesition on over
flow pagEs (when overflow dees net ccincide 
with the End of a group); tut seme of the 
fields are net printed (NOF) on overflew 
pages. 

BEcause Custcmer Order No. (ORDRNO) is 
not availacle until the first detail item 
card has been read, the miscellaneous-data 
line must ce printEd ~1!~~ the first dEtail 
item card has bEen rEad, yet atove the 
regular detail data. ThErefore, it is 
printed during processing of a detail card 
(indicator 03 in specificaticns line 12), 
yet tefoIe the print line for the regular 

specifying N20 with 03 in line 12 
permits the output to te 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 te be 
cleared, and indicator 20 to tUrn on. 
The output ccntrolled by the specifica
ticns in line 12 will thus never te per~ 
formed again until anctrer Scld-To card 
has preceded a detail card--because 
indicator 20 remains cn until data is 
read into the DSCTCO field aqain. (The 
entries in line '1 provide for the cut
put at overflow time.) The field DSCTCO 
was chcsen because its data is not 
needed again in the remainder 
operations for a group. 

_.f: 4-t.._ 
V.L '-11 t 

]Qte: An alternate approach would be: 
Change all 11 specificaticns tc L2. 

I
Then, specify Control Level 11 for'ORDRNO 

(page 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 reguirea~ 

This technique might be employed if the 
ccntents of all pertinent fields had to 
be preserved for summary punching. 

~£§~iti~~1~Qn§_1~nes_J3-J~ specify the data 
to he printed in the miscellanecus-data 
print line. 

Although the field DSCTCO is not sup
pressed for overflow lines (no NOF entry), 
nothing will be printed frem it, because it 
is blank at that time (see above). 

r,ing~QJ=JJ, page C7 contain the specifica
ticns fer printinq of the item detail 
Ii ne s. 

The arrfersand symbols in the edit word 
for WHSLCC provide blank spaces on the 
invoice tetween the three digits. 

If the order item was nct filled (i.e., 
it was back-ordered or cancelled), the Unit 
Price (UNTPRI) field was left blank (in the 
previous operatien), and indicator 24 is on 
(see page 03, line 05). Output ef Unit 
Price (UNIIPRI) and Gross Amount (GRSAMT) is 
suppressed (N24) when these fields do not 
apply (i.e., they are blank, with UNTPRI 
used as the criterion to set indicatcr 24). 
Although the fields are blank at input, 
blank numeric fields are ccnverted to 
zeros, and .00 would be printed if the out
put is nct suppressed. 

The Q~Y in line 06 pertains to Quantity 
Ordered; in line 07, it refresents Quantity 
Shipped (see Figure 72), althouqh the data 
is taken frcm the same field. The quantity 
in line 07 is therefore allcwed to print 
only if the order item was filled 
(N24--UN1FRI field not blank)--it was part 
of the assumptions in the precedinq 

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.a. is printed in the Quantity-Shipped 
area on the invoice (see specifications 
line 08) if the order 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 or~er 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 cn the invoice (see specifications 
line 09) if the item was cancelled (indica
tor 22--see page 03, line 03). 

Summary Punching--SUMCARDS File (Paqe 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 cf the group are available. 

The file name SU~CARDS was associated 
with an output file in the secondary hopper 
of the MFCM (see page C" line 02). The 
cards are directed to stacker 3. 

Ling§_J3-2]_on_~~_~ contain punch-
rather than interpret--instructions, 
because col. 41 is blank or O. 

Lines_Ql=Q~-2n-E2g§_Q~ contain interpreting 
instructions for selected fields--they are 
interpretinq, rather than punching, speci
fications because col. 41 contains a print
head number (i. e., is not blank or 0). 

~Note 1: The interpreting featUre is avail
:able-Cnly on the MFCM Model A1. 

N0l~_l: Punchinq of the summary card was 
specified between detail and total printing 
to optimize throughput--qenerally, alter
nating ferms printing and card punching 
tends to increase throuqhput. 

Total Printing on the Invoice--INVOICE File 
(Page 08, Lines 06-16) 

The form is first advanced to a predeter
mined to'bal line (04 in ccls. 19-20, speci
fica tions line 06). Three lines of totals 
are then printed at total time (T in col. 
'5) when the I,1 indicator is on (Le., 
after each Account-No. group). 'Ihe form 
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is doutle-spaced tetween t~e total lines. 
In sFecificaticns line 11, no entry is 
needed in col. 18, because forms advance 
tefore the grand-tetal line is sFecified in 
line 13--a zero is entered cnly for cempa
tibili ty wi tn 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 indicater 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 Scld-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 te printEd 
for the twe amount fields (because of the 
format of the edit words) if outFut were 
not suppressed, and a percentage figure 
from an earlier IO~UP operation would te 
printed from TABPRC. 

Whenever the total in sFecification 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 fer the next qroup. Note that 
the Blank-After instructicn could not be 
entered en page 07 (SUMCARDS); otherwise, 
the fiela woulJ tE ZEro bEfO~E output fer 
printing. 

In line 09, note the lecation of the 
decimal-pQlit in the edit word: in the 
file-extension specifications, TABPRC is 
defined as censisting cf 4 decimal places, 
so that decimal aliqnment is correct when 
cal£Q1ating the percentage amount. When 
E£in1ing the figure, hewever, it is to 
appear as a percentage aqain--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. 

Lin~§_13-1~ control the printing of the 
qrand totals at the end of the report (tR 
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 storaqe reguirements, fer both Froqram 
generaticn and processing of the object 
program, depend upcn the number and tYFes 
cf sFecificaticns used by the pregrammer in 
the source program. Approximatiens for the 
Model 20 card FPG program fcllow. 

~he RPG qenerator and the Frotected storage 
area require an appreximate average ef 1900 
bytes. In addition, the reguirements for 
each card punched from the specificaticns 
forms are~ 

1. File descriptien card: 

2. File extensicn card: 

3. Inpu t specifications card: 
Record identification 

+ 3 tytes for each card 
code 

Field descriptien 
+ 4 bytes if the SFECifi

cation FIELD-RECORD 
RELATICN and/er 
FIELD INDICATORS is 
used 

+ 2 bytes if Sterling 
Field has an entry 

4. Calculation specificaticns 

14 tytes 

18 bytes 

7 tytes 

7 tytes 

card: 5 tytes 
+ 8 tytes if cne er two 

ot the fields FACTOR 1, 
FACTOR 2, and RESOL1 
FIELD contain an entry 

er +12 bytes if all three ef 
these fields are used 

+ 3 bytes each time the 
entry in the INtICA
TORS field (ccls. 
9-17) differs frem the 
corresFonding entry 
in tbe preceding line 

+ 3 bytes if resulting in
dicaters are USEd 

+'0 bytes for each literal whose 
overall lengt h (including sign 
cr apcstrophes) is lenger than 
six cha-racter s (See Nete , at 
the end cf AFFEndix A) 

5. output specifications card: 
File identification 

+ 3 tytES if output indi
cators are USEd 

7 l::ytes 

Field descripticn 8 bytes 
+ 4 tytes if the sFeci

fication CUTPUT 
INDICATORS and/or 
BLANK AFTER is used 

+ 4 bytes for each use of 
a constant or edit word 

+ byte for each position 
of a constant cr edit
word field, excluding 
the enclosing apostro
phes (SEe Note 1 at 
the end ef 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 by the object program. The storaqe 
requirements far the o~ject program are 
based upon four factors: 

1. Easic rcutines 

2. Input/output routines 

3. Number of fields, literals, and indica
tcrs used 

4. Precessing rou tines 

Basic Routines 

The basic reutines ccntain the qeneral 
logic of the object Frogram. Their 
approximate storage requirements are as 
follows: 

Easic requirement~ including 
the protected storaqe area 1090 bytes 

+ 40 bytes for usinq 
Matching Fields 
specifications 

+120 bytes fer multiple 
input files. 

1hus, the maximum ~equirement for tasic 
reutines of one input file is 1130 
bytes; for three input files, 1250 
bytes. 
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Input/Output Routines 

The ~torage requirements for the I/O reu
tines deFend uFen the particular I/C units 
usea in the program. 

1. IBM 2560 Multi-Function 
Card Machine tasic 
requirement 
if bcth hen:ers are used, 
add 
for input usinq one 

(, or 
hopper, add 

for input usinq two ~ hOFpers, aoo 
for runchea output, add 
for card printing, add 

+ 64 tytes for each 
Frint bead u~ed 

2. IBM 2520 Card Read-Punch, 
Model A1 
for input cnly 
for input and output 
for cutput only 

3. IEM 2501 Card ReadEr 

4. IBM 2520 Card Pu nc h, 
Model A2 or A3 

5. IBM 1442 Card Punch 

6. IBM 1403 or 2203 PrintEr 
for Dual-Feed Carriage, 
add 

240 tytes 

30 l:::ytes 

140 tytes 

240 tytes 
150 tytes 
15C tytes 

230 tytes 
39 C tytes 
190 J:ytes 

150 J:ytes 

190 tytes 

160 tytes 

100 tytes 

30 tytes 

Number of Fields, Literals, and Indicators 
Used 

Alphameric fields and lfterc3:is""-re-g"uTre one 
tyte fer Each Fositien. 1te numter cf 
bytes for numeric fields and literals can 
l:::e computEd with tbe follewinq fermula: 

N 

N + 1 
If N is odd: n = 

2 

N + 2 
If N is even: n = 

2 

numbEr of positions in the field or 
literal 

n = number of bytes requirEd fer the 
numeric field or literal 

Constants and Edit word~ are alway~ cen
sidered alphameric literal~ when determin
ing ~toraqe requirements; tut the actual 
length of an edit word exceEds the ~peci
fiea lenqth by ene or two tytes. 

Core-~torage ~pace is required cnly once 
for each field, literal, ccn~tant, and edit 

wora--reqaroless of how oftEn it appears in 
the proqram. 

Each entry in a tal:::le is treated like a 
literal: if it is alphameric, the number 
of bytes of core storaqe required is equal 
to the numter of positions (N) in the 
entry; if it is oefined as numeric, the 
number (n) of bytes required is determined 
by the above formula. For the entire 
table, the storaqe requirement is then: 

S L (K + 1) + 6 

where 
S number of bytes needed to store entire 

tatle 
L lenqth, in byte~, of one table 

entry (= N, if alphameric; = n, if 
numeric) 

K = number of entries in the table 

The 1 in (T-< + 1) reFresents the "hold" area 
for the value selected frcm the table (see 
LO~UP operaticn, under ~El~~lEtion_~~£iii~ 
§.ii~.!L§ in the bod y of the manual)". 

The numter of bytes required fer each 
contrel level equalE the total numter 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 (~1, M2, M3) is computed 
by tbe following for~ula: 

(N + 1) (M + 1) 

where ti sf"ancfs-:(or"--fh"e"t"Ct"a:r-iiliriioeiCif 
positions in the pertinent fields and M 
stands for the number of input files. (See 
Note 2 at the end of Appendix A). 

The l:::asic requirement for the special 
indicators (LO-L9,lP, MR, Hl, H2, OF, OV, 
LR) i~ 21 bytes total, regardless of wheth
er they are used in the proqram. Any other 
indicators used in the pregram take up one 
byte each, once. 

Nol~: At least 200 l:::ytes are always 
reserved for indicators and fields. 

Processinq Routines 

Proce~sinq 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 
reguireT!1ents. 
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Ine listing below sho~s ~ne approximate 
requirements of the more important entries. 
The storage requirements for processing 
routines are obtained by adding up the 
requirements of all entries used. 

1. Input Specifications 
(a) Record Identification 

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" 

(b) Field Description Entries 
Alphameric fields 6 bytes 

12 bytes 

(c) 

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 lonG locator 

Control Levels and 
Matching Fields: 
For each file with match-
ing fields 14 bytes 
For each control 
level used 14 bytes 
For each record that 

trol fields 4 bytes 
contains split con- l 
For each record that or 
contains split con-
trol fields with field-
record relation J ~2 bytes 
For each record that 
contains matching 
fields * 4 bytes 
For each record that 
contains unsplit con-
trol fields * 
For each control 

4 bytes 

field or matching 
field entry 
* ( See Note 3 at 
dix A) 

* 6 bytes 
the end of Appen-

2. ca~cu~atloon Specifications 
For ADD/SUB: 
If 
Ca) 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) the number of decimal 
places is orr.,,,,,, for the -"'::1 ...... 'U. ... 

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 

equal 
unequal 

For Z-SUB: 
If the number of decimal 
in the fields is 

equal 
unequal 

For MULT: 
without decimal 
aliqnment 
(D1 + D2 = Dr) 
with decimal 
alignment 

24 to 

places 

30 to 

6 bytes 

36 bytes 

6 bytes 
44 bytes 

18 bytes 
50 bytes 

30 bytes 

(D1 + D2 ~ Dr) 36 to 46 bytes 
(See Note 4 at the end of Appen
dix A) 

For DIV: 
without decimal 
aliqnment 
(D1 - D2 - H = Dr) 36 bytes 
with decimal 
aliqnment 
CD 1 - 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 

For 

For 

For 

For 

For 

For 

For 

For 

For 

l'CVE: 
From alphameric te 
alphameric field 
From numeric to 
numeric field 12 to 
From numeric to 
alphameric field 
From alphameric 
tc numeric field 18 to 

MOVEI: 
FreID alFhameric to 
alphameric field 
From numeric te 
numeric field 24 to 
Frem numeric tc 
alphameric field 12 to 
From alphameric 
to numeric field 24 to 

MLLZC, MIHZO, MHIZC, MP~ZO: 

From alphameric to 
alphameric field 
From numeric tc 
numeric field 
From numeric to 
alphameric field 
From alphameric to 
numeric field 

CCMP: 
numeric fields--
If the number of 
decimal places is 
equal for the fields 
If the number of 
decimal places 
differs between 
the fields 36 

~lpb~~~Ii~ fieJd~~
If both fields are 
of equal length 
If field lengths 
are unequal 

EXIT: 

RIABI: 

GCTO: 

'lAG: 

to 

12 l:ytes 

18 l:ytes 

12 l:ytes 

24 l:ytes 

12 tytes 

3C tytes 

18 tytes 

3C tytes 

'2 tytes 

12 l:ytes 

'8 l:ytes 

24 l:ytes 

30 l:ytes 

40 l::ytes 

12 l::ytes 

28 l::ytes 

4 tytes 

o l:ytes 

4 l:ytes 

o l:ytes 

IOKUP: 60 to 108 l:ytes 

'IES'IZ: 24 to 54 l:ytes 

If indicator(s) assigned to: 
Plus, Minus, and 
Blank 
Plus and MinuE 
Plus or Minus, and 

54 l:ytes 
46 tytes 

3. 

Blank 
PI us or Min us 
Elank 

For SETOF, SETCN: 
l::asic 
+ 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 

'Iesting conditionina 
indicators assigned in 
INDICATORS (cols. 7 to 
17)--each indicator 

However, no storage at all 
is consumed if 
(a) all the same indi

cators appear in 
the preceding line 
in INDICATORS, in 
identical form and 
order, §.ng 

(b) none of the same 
indicators are 
specified in 
RESULTING INDICA
TORS (cols. 54 to 
59) in the pre
cedinq line. 

Cutput-Format Specifications 
(a) File Identification and 

Control: 
-BasIc--re-gulremeri-t for 
each main record 
Basic requirement for 
each OR record 

+ 4 bytes for each 
stacker select 
or space and 
skiF 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 

'2 bytes 

8 bytes 

8 bytes 

4 tytes 
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• • • 

• • • • • 

(b) Field Description Entries: 
Easic Reguirement 6 tytes 

+ 8 bytes for zero 
surrress 

+ 8 bytes for Editing 
+ 8 bytes for each 

output indicator 
+ 6 bytes for Elank 

After (numeric field) 
+10 bytes for Blank After 

(alrhameric field) 
+ another 4 bytes for 

Blank After if a Zero
or-Elank indicater is 
~ ...... "rT"" 1 ..,.,. r- rl 
..LllYV...L.V~U. 

+ 6 bytes for each line 
with field name PAGE, 
and an acditicnal 6 
bytes if eutrut indi
cators are srecifiEd 
in such line. 

TIMING FCB THE BPG PROGRAM 

The time reguired for generating the ebject 
program is estimatEd by the number of lines 
written on the specifications sheets. The 
first 50 spEcifications linEs reguire 
about: 

3.5 minutEs with the 
2560 Multi-Functien Card Machine, 
~odel A1 
2501 Card Reader, l':odel A' 
2~20 Card REad-Punch, Model A1 

2.5 minutes with the 
2501 Card Reader, Medel A2 

5.5 minutes with the 
2560 Multi-Functien Card Machine, 
Model A2 

Each additional 25 srEcitications lines 
reguire abeut: 

0.5 minutes with 
input devices attached to an rEM 
System/360 Model 20, 
Submodel ~ or 2, or 

0.8 minutes with the 
2560 Multi-Function Card Machine, 
Medel A2. 

The time reguirEd to funch cut the 
cbject-prcgram deck at the ena of the 
generatien run is: 

60 sEconds with ~he 
2560 Multi-Function Card Machine, 
Mcdel A1 

80 seconds with the 
2560 Multi-Functien Card Machine, 
Model A2 

• • • 

12 seconds with the 
2520 Card Read-Punch, Model A1 or 
2520 Card Punch, Model A2 

20 seconds with the 
2520 Card Punch, Model A3 

70 seconds with the 
1442 Card Punch, Model 5 

N0l~: The times given above refer to a 
core-storage capacity of 4096 bytes. 

The time required to process the object 
proqram depends upon the complexity of the 
specifications and the particular I/O units 
involved. A precise timing calculation of 
a specific RPG object proqram reguires 
detailed knowledge of the RPG qenerator. 
No simple rules for timinq can be used. 

WhEn determining the core-storage 
reguirements for literals, constants, 
edit words, and field names, each is 
counted only once--regardless of how 
often it appears in the proqram. 

Fields used for control levels and/or as 
matchinq fields are storEd separately 
for these purroses--apart from their 
storage for calculations, output, etc. 
The just-stated storage requirements 
refer only to the control-level and 
matching-fields orerations. For these 
purroses, 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 and/ 
or matching fields) in the same columns. 

]Qi~_~ 

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 , , if Half-Adjust specified; 
0; if Half-Adjust not specified 
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The Report Proqram Generater requires a 
minimum cf machine units tc generate an 
object deck or to process an object pre
gram. These are callea ~§~~i~§Q_uni!E. 
Many features and units ef the IBM System 
/360 Model 20 can be utilizEd in the Medel 
20 RPG, Even though they are net required 
for object deck g~neraticn cr for ebject 
pregram proc,essing. These are called E.!!E= 
.lQ!:teQ~nits anQ_!eatur.§.§. The requirEd 
and supported units and features for the 
Model 20 card BPG are itemized telew. 

MACHINE UNI~S REQUIRED 

The minimum machine requirements fer 
generating an BPG cbject rIegram are as 
follows: 

• 4096 tytes of ccre stcragE, 

• One card-reading device (if the 2501 
Card BEader is attached to the systEm, 
it must ce uSEd). 

~he minimum machine requirements for Execu
tion of the RPG otject program are as 
follows: 

• 4096 ty!~s of cere stcraqe 

• Input/Cutput devices as specifiEd for 
the etject program. 

MACHINE UNITS AND FEATURES SUPPORTED 

The follcwing machine units and features 
are suppcrted for rrogram generaticn, in 
additicn to the required units: 

• Additicnal 4096, 8192, er 12288 bytes of 
core storage 

• One printer with at least a 48-character 
set, fcr 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 te punChEd. 

Processing of Object Program 

The fcllowing 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 ef the IBM System/360 Model 20 
:that is used). 

• IBM 2020 Processinq Unit with 4096 
(minimum requirement), 8192, 12288, or 
16384 core-storaqe bytes. 

• One printer with up to 144 print 
positions. 

• Dual-Feed carriage for the IBM 2203 
Printer. 

• • • • • 

Card-Printing special feature for the 
IBM 2560 Multi-Function Card Machine, 
Model A 1 • 

• One, two, or three input files. 
a. Cne input file: 

2560 MFCM, hoppEr 1, or 
2560 MFCM, hopper 2, or 
2~20 Card Read-Funch, or 
2501 Card Reader 

b. Two input files: 
2560 MFCM, hoppers 1 and 2, or 
2560 MFCM, hopper 1 and 2501 Card 

Reader, or 
2560' MFCM~'-hopper2 arlO: is6, Card 

Reader, or 
2520 Card Read-Punch and 2501 Card 

Reader 
c. Three input files~ 

2560 MFCM, hoppers 1 and 2, and 2501 
Card Reaaer 

• One, twe, or three cara output files: 
a. One card output 'file: 

2560 MFCM, hopper 1 or 2, or 
2~20 Cara Read-Funch, or 
2520 Card Punch, or 
1442 Card Punch 

b. Two card output files: 
2560 MFCM, hoppers 1 and 2, or 
2560 MFCM hopper 1 and 1442 Card 

Punch, or 
2~60 MFCM hopper 2 and 1442 Card 

Punch, or 
2520 Card Read-Punch and 

1442 Card Punch, or 
2520 Card Punch and q442 Card Punch 

c. Three card output files: 
2560 MFCM hoppers 1 and 2, and 

1442 Card PlJ!lCh. 
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After the frogrammer has ~rittEn tre sFeci
fications, and before the scurce deck is 
keypunched from them! he should thorouQhly 
"desk check" the pIogram. Desk checking 
consists of a visual cbeck of the specifi
caticns sheets fer ebvious 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 ~hich, eXferience indicates, tend 
to be sources cf eIror. It is also an 
excellent idea te review two other appen
dices as rerr.inders of Foints that must not 
be overleoked when writing a prcgram: 

Appendix G - Summary of RPG Specifica
tions, and 

Appendix H - RPG Program Listing (diag
nostic messages) 

FILE DESCRIPTICN SPECIFICA1ICNS 

1. File names must be left-justified. 

2. File type must be I, 0, er C. 

3. rEVICE must eontain a valid code. 

4. SEQUENCE (A or D) must 1:e assigned if 
MATCHING FIELDS in the input sfecifica
tions contains an entry, and it must be 
the same for all input and ccmbined 
files. 

INPU1 SPECIFICATIONS 

1. 1he first line must be a record identi
fication line. 

2. Record identifications (cols. 7-42) and 
field descriftions (ccls. 43-74) must 
not be sfecified in the same line. 

3. File names must refer tc input er com
bined files. 

4. File and field names must 1:e 
left-justifiEd. 

5. Every main record-identificaticn line 
must have a SEQUENCE entry. 

6. Any alfhabetic SEQUENCE entry in ccls. 
15-1E must prEcede any numeric entry. 

7. The first Numeric SEQUENCE must te 01 
in ccls. 15-16. 

APPENDIX C. EHROH 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 fositions. 

11. Field length, format (alphameric or 
numeric), and number of decimal places 
(if numeric) must be identical every 
place that the same 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 alfhameric fields. 

14. There must be an entry (Ml, M2, or M3) 
in MATCHING FIELrs for at least one 
card tyfe in each input and combined 
file ~hen there is more than one input 
or combined file. 

15. The highest level for Matching Fields 
is M3. 

16. A Matching-Fields level (M1, M2, or M3) 
cannot be split. 

17. 1he 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 seguence. 

b. The aggregate length of a split 
Centrol Level must be uniform. 

19. Remember that Field Indicators assigned 
to ZEEC-or-BIANR are on at the beqin
ning of program execution, and until 
data is read into the field or the 
indicator is turned off by a calcula
tion specification. 1hey 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 comtined-file card type for 
which punching or document-printinQ is 
tc be ferformed. 
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21. If PAGE is specified as an input field, 
it must te defined as numeric, and 4 
rositicns leng. It cannot te read in 
packed format. 

22. Note that card punch-ccmbinaticn 12-6-8 
= + for literals--not 12 (=&). 

CALCULATION SPECIFICATIONS 

1. All detail-time calculation specifica
tions must precede those fer total time 
(Lx in cols. 7-8). 

2. Cperaticn codes must ce left-justified, 
and werded exactly as descriteo in the 
manual. 

3. Field names and literals must te 
left-justified. 

4. Alphameric literals must be encleSEd in 
apostrophes, and numeric literals must 
not teo 

5. Field lEngth, format (alFhameric cr 
numeric) and number of decimal places 
(if numeric) must te identical every 
place that the same field Hight ce 
redefined, anywhere in the program. 

6. A fiEld defined as numEric must nct be 
specified as greater than 15 pesitions. 

7. ~he number of decimal rlaces specified 
for a nUffieric field must nct exceEd the 
field length. 

8. Ana"lpha"nrerlc fiE?l"a IiIUE~ neverexcEea 
256 Fositicns. An alp~americ field 
used in a rc~up operaticn is limited to 
a length of 80 charactErs; in a CC~P 
cperation, it mast nct ce lenger than 
40 characters. 

9. An operation (except certain Mcve 
cFeraticns) must not involve coth 
alphameric and numeric fields. (Hew
ever, the functicn tacle in lOKUP Hay 
differ in format frem the argument 
table.) 

10. All arithmetic operaticns reguirE 
numeric fields, ano the data must con
sist ef valid digits (0-9 cnly, pI us a 
sign in the low-erder positien). 

11. TESTZ reguires an alphameric field. 

12. An entry in RESULTING INDICA~ORS is 
mandatory in CCMP, LCKUF, SETCN, SETOF, 
and ~ESTZ oFeratiens. 

13. Facter 1 and Factor 2 must have the 
same field length in lCRUP operaticns. 

14. There is no autematic decimal alianment 
in lCRUP or Move operations. 

15. ~he field names in Factor 2 and in 
Besult Field (if used) iil a LCK'JP 
operation must start with TAB. 

16. A table name in an RLABI line must be 
exactly four characters leng, the first 
three ceing TAB. 

17. A RESULT FIELD name may not begin with 
TAB unless the operation code is ICRUP 
or RLABL. 

18. RESULTING INDICATORS must be blank for 
all Mcve operatiens, and for GOTO, TAG, 
EXIT, and RLABI operations. 

19. Half-Adjust must not be used with a DIV 
operaticn if an MVR operation follows. 

20. ~he pertinent DIV-operation specifica
tiens must be in the line immediately 
preceding an MVR operation. 

21. An ~VR-operation line must have 
identical entriE~ in INDICATORS (cols. 
7-17) as the preceding DIV-operation 
line. 

22. Remember that total-time calculations 
are bypassed cn the first card and--if 
centre I levels are specified--until 
after the first eard of a type with 
Ccntrol Level specified. 

FILE EXTENSION SPECIFICATIONS 

1. 1abl~ ~~m~~ mri~f beglri ~i~h TAB, and 
must be four to six characters long. 
If the table name is to be referenced 
in a B.A.L. sutroutine, it must be 
exactly fcur characters lcng, includinq 
TAB as the first three. 

2 • PAC ¥" E D (c 0 Is. 43 an d 5 S) m us t bel eft 
blank. 

3. If table ICRUP involves a RESULTING 
INCICATCR in HIGH er LeW, SEQUENCE (A 
or D) should be specified. 

OUTPU~-FCRMAT SPECIFICATICNS 

1. All detail time output (D or H in col. 
lS) must be specified ahead of all 
total-time output (T in col. 15). 

2. The first line must te a file
identification line. 

3. Each main file-identification line must 
have an entry in TYPE (col. 1S). 
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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 clank 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 tc 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 f;ields. 

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 net 
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 1 is added 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 erder: 

a. uutput 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., 1P), or 
by the positive status (txx) 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 e 

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 therefere 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 belonginq 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 PrQg~~_~~A~~le§L_Rre-Billing_~ith 
lQyen1Q~~ni~Ql~1 
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16. When there are AND cr OR lines, each 
file-identification line in the grcup 
must have Output Indicators specified. 

17. A Blank-After instructien (B in cel. 
39) causes the field tc be cleared (to 
blank if alphameric, te zeros if 
numeric) as scon as the data has been 
transferred to the outfut-storage area. 

If the same field is used for output 
in several field-description lines, be 
careful to place the B 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 
funching and card document-printing 
(interpreting) are beth specified under 
the same file-identification line, 
tranEfer to the eutput-storage area for 
punching precedes transfer for 
interpreting--regardless of which 
specificaticn aPFears first. 

18. Stacker selection must not be specified 
for the same card tyfe (ef a cembined 
file) in both the input and output 
specifications. 

If an outfut operation is to be per
formed, stacker selectien--if any--must 
be specified in the cutput 
specificaticns. 

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 0 V) 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., L1)--that the output 
dces nct occur twice in the same cycle. 
(Usually, the OF line is also made con
tingent upon the negative of the ether 
condition--say, N(1). 

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-zere and non-blank 
(numeric field) data, in the control 
field has been read. 

22. Fcrms movement is suppressed when cols. 
'7-22 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 aeneral 
interest, the prcgrammer need te familiar 
"With it cnly if: 

1. Input cr output data is in packed for
ma t; or 

2. An operation is dependent on sequence; 
and the cards are in a non-standard 
sequence; or 

3. Uncommon characters or zones are 
invclved 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 IEl 
~st~~Ll£~_]EQ~!_1~I~nc~i~~El_f~E~Ef1~~i§= 
tics , Form A2E-5-847. " 

CO DE STR OCTURE 

Characters are normally stered and manipu
lated in the System/360 Medel 20 central 
processor in basic units called tytes. A 
byte conEists of eight bitE (binary 
digi ts) • 

While a decimal digit can assume ten 
different values (0-9), a tinary digit can 
enly ~aKe cn two a~~ernate states: 0 and 
1. Accordingly, eight bits provide for a 
maximum ef 256 (i.e., 28 ) unique entities, 
which is the number of different characters 
that System/360 can recognize and handle. 

This set of 256 unique characters repre
sentable by a single byte is termed the 
]xtended ]inarY-foded-]ecimal lnterchange 
.fode (EBCDIC). 

A byte may ce thcught of aE teing Eutdi
vided intc two half-bytes: an upper and a 
lower half-byte. Each half-byte ccnsists 
of feur tits. Four tits permit 24 permuta
tiens, sc that a half-byte can represent 16 
different characters. 

This offers several benefits--amcna 
them: 

,. A half-byte is adequate for the storage 
of a digit (0-9)--see lE~E_Xsrma!E' 
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 ll and the La tin for "ten II. (The system 
itself converts between hexadecimal and bit 
representation.) 

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. 

Comparisen ef Hexa~ecimal and Decimal 
Notations 

In the decimal notation, carry-over to the 
next position occurs at each multiple of 
ten; in hexadecimal notation, it occurs at 
each multiple of sixteen. The difference 
is illustrated below: 

]~cimal 

0 
1 
:2 
3 
4 
5 
6 
7 
8 
9 

10 
1 , 
12 
13 
14 
15 
16 
17 

31 
32 

255 

]~xade~i.!!!El 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
C 
D 
E 
F 

10 
11 

1F 
20 

FF 

This shews how twc hexadecimal charac
ters can represent the decimal range from 0 
to 255. 
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Figure Dl. Hexadecimal Codes, Bit structure, Card Codes, and Assigned standard Graphics 

Figure Dl presents the 256 unique EBCDIC 
characters. It is orqanized 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 sinqle-character hexadecimal 
codes are shown along the bottom and down 
the left side. 

The rectanqle at the intersection of 
each column and row indicates 

(a) Above the diagonal line within the 
rectanqle: The card punch-combination 
that corresponds to the particular 
EBCDIC character. (T = ~2-punch, E = 
11-punch, Z = O-punch.) 

The transformation between card 
punches and internal binary representa
tion is performed automatically by the 
central processor of the system. 

(b) Below the diagonal line: The graphic 
that is normally associated with that 
EBCDIC character. 

To date, only the more common qra
phics have been assigned as standard 
for specific EBCDIC characters. 

COLLATING SEQUENCES 

Refer to the EBCDIC table (Figure Dl) in 
connection with the discussion below. 

standard collatin~~Qgll£~ 

The system assumes the standard ascending 
collating sequence to run from hexadecimal 
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descendinq sequence). The sequence extends 
through all rows of a talle column befcre 
procEeding to the top of the next column, 
thus: 

column 0, row 0; column 0, row 1; 02, 
C3, .•• ; cclumn 0, row F; 

column 1" row 0; column 1, row 1; 12, 
••• , 1F, 20, ••• , Fe, FE, FF. 

HEnce, for exam~le, in ascending 
sequence: 

i. 'The ~eriod symrc.l (.J 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. Funch combination EZ987 precedes digit 
o. 

4. All spEcial-character graphics, in 
standard assignments, ~recede thE 
alphatet. 

5. The alphabet precedes (i.e., is lower 
in sEquence than) thE decimal digits. 

(If deSCEnding sequence is s~ecified, the 
converse applies.) 

Thus, the standard ascending ccllating 
se~uence for the mcst ccmmonly used charac
ters is: 

tlank, &, -, I, A-Z, 0-9. 

(Tr-e converse apFlies to descending 
sequence. ) 

BPG ~ermits the user to SUbstitute any 
desired collating sequence for the IEM 
System/3EO standard collating sequence (see 
abcve). Amonq likely reasons for such a 
substitution 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 ap~lies durinq olject
program execution to the ccllating sequence 
in: 

1. AlphamEric CCMP (Ccm~are) operaticns; 
and 

2. Matching Fields cFEraticns (iilatching 
and sequence ctecking) • 

Not~: When numeric Matchinq Fielcs 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 provided to the program, it applies 
uniformly to all of the above operations-
it cannot be confined to an individual 
specification. 

Collating sequence cannot be altered 
for: 

,. ceMF operations on fields defined as 
numeric; 

2. Table [CfUP operations; or 

3. Control Level data. 

The standard collating sequence is 
always applicable to these operations. 

Steps in Altering Collating Sequence 

1. Punch the letter A into col. 17 of BPG 
processor-deck card JC'0001. (BPG 
processor-deck cards contain J in col. 
73, and are numbered in cols. 74-79.) 

Alternatively, duplicate processor 
card J010001, and punch A into col. '7 
of one of the two copies. Be-insert 
the altered card in the pro~essor deck, 
saving the other one for jobs with 
standard collating sequence. 

2. Punch a translation table into a series 
of four cards, as described below. 

3. Insert the four translation-table cards 
and the modified processor-deck card 
(JO 1000'> into the complete BPG input 
deck each time an object program that 
utilizes the altered collating sequence 
is to ce generated by RPG. 

(ThE correct insertion of those 
cards is described in the SBL publica
tion 1]~_SystemL360 Model 20, Beport 
g£ggram Generator for Punch-Card Eguip
~~nii_Q~£ating_prQ~~guresL Form 
C26-3800.) 

Format of Translaticn-Table Cards 

1-5 ~~£Q_~§g]§~~~_~~~ber 
Any numeric characters may be 
used, so lcng as thE seguence is 
ascending for the four cards 
(described below). ('Ihe same 
format as for BEG specifications 
caras--i.e., page number and card 
number--is suggeste9.) 
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6 

7-70 

Card_i~eniifi£ation 
S = mandatory entry 
Translation table 
see-explanation below. 
Unused 
May-be used for any desired iden
tification. RPG ignores entries 
in these columns. 

Translation Table 

The collating sequence is punched into a 
set of four cards. If any deviation from 
the standard collating sequence is desired, 
all four cards must be prepared, even 
though tpe change might be confined to only 
one quadrant of the EBCDIC table • 

Each of the four cards provides for 
assigning positions in the collating 
sequence to the 64 punch combinations in 
one of the four quadrants (blocks of 64 
punch combinations) in the EBCDIC table 
(Figure D 1) • 

The first card assiqns sequence posi
tions to the punch combinations in the 
first quadrant--table columns labeled with 
hexadecimal cod es 0, " 2, 3. For example: 

Table Column 0, Row 0 corresponds to 
card column 7. 

Table Column 0, Row corresponds to 
card column 8. 

Table Column 1, Row 0 corresponds to 
card column 23. 

Table Column 3, Row F corresponds to 
card column 70. 

The second card assigns sequence posi
tions to the punch combinations in the 
s€-e-eftaq-\:la{}-£frnt---t:a-hle- -eolum-ns labeled- 4, 
5, 6, 7. 

The third card for the third quadrant-
table columns labeled 8, 9, A, B. 

The fourth card for the fourth 
quadrant --table columns labeled C, D, E, 
F. 

For characters that are to retain their 
standard position in the collatinq 
sequence, punch the character as it appears 
in the EBCDIC table, into the card and 
column that corresponds to that position in 
the table. 

The procedure for assigning a particular 
character (say, alpha) to a non-standard 
position in the sequence is: 

•• Determine the card and column occupied 
by that character (alpha) in the stan
dard collating sequence. 

2. Determine t he character (say, beta) 
that occupies the position in the stan-

dard sequence to which character alpha 
is to be transposed. 

3. Punch character beta into the standard 
column for character alpha. 

It is permissible to assign a character 
to a new position in the collating 
sequence, and also retain the character 
normally in that position in its standard 
position in the sequence, by also punching 
it in its standard column. The two charac
ters are then treated as equal in Matching 
Fields and alphameric COMP operations. 

Representative examples are presented 
further below. 

The following rules apply to the assiqn
ment of a non-standard collating sequence: 

1. All four cards must be used. 

2. Only those of the columns 7-70 in each 
card need be punched whose correspond
inq punch combinations in the standard 
collatinq seguence--as shown in the 
EBCDIC table--occur in the input data. 

3. If a character-column is left blank, 
but the punch combination correspondinq 
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 character is to retain its standard 
collatinq-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 cards are 
required at all only if there is any 
deviation from the standard collating 
sequence somewhere in the EBCDIC 
character set.) 

2. A character is to be transferred to a 
non-standard collatinq-sequence 
position. 

To transfer E83 ($) to the sequence 
position immediately after diqit 9: 

Punch '2-1'-0-9-8-2--the stan
dard punch combination followinq 
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 in column 
E5 of the fourth card--the standard 
pcsition for 12-11-0-9-8-2--the 
punch ccmbination 12-11-0-9-8-2, if 
it occurs, is converted to the 
sequence position cf "tlank". 

3. Several characters are to te trans
ferred tc the same nen-standard 
collatinq-seguence pcsition~ 

Te transfer E82 (!) and E84 (*) to 
the sequence pesition immediately pre
ceding the alphabet, and thus cause 
toth to be treated as egual in 
seguence: 

Punch 12-0--tre standard punch 
combination preceding the letter 
A--into columns 33 and 35 of the 
secend card--the columns that ccrre
spcnd to the standard-seguence posi
tions of the (!) and (*) symbols r 
respectively. If ncthing is punched 
in column 7 of the fourth card--the 
standard-sequence Fesiticn cf 12-0-
tre punch cembinatien 12-0, if it 
occurs, is converted to the sequence 
pesition of "blank". 

4. The seguence 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--tre character fcr the 

sequence positicn to be assumed by 
letter B--into celQmn 9 of the 
feurth card--the celumn that ccrre
sponds to the standard-sequence 
position of the letter B. 

1:. runch E==-the character for the 
sequence pcsiticn to be assumed by 
the digit 2--intc celumn 57 cf the 
fourth card--the cclumn that cerre
sFonds to the standard-seguence 
pcsition of the digit 2. 

5. A character in its standard posi ticn is 
to be combined with anether character. 
The example chosen will illustrate how 
signed positive values (12-overpunehed) 
can te combined ~ith uLsigned Fcsitive 
values, without sacrificing the identi
ty of negative values (11-overpunched). 
(The example assum~s that the field is 
defined as alphameric, and therefore 
not used in arithmetic or edit 
cper ations.) 

Te combine the letter A (12-1 with 
the digit " in the positicn occupied 
by the digit 1 in the standard ccllat
ing sequence: 
a. funch 1--the character fcr 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 6f the letter A. 

b. Also punch 1 into column 56 of the 
fourth card--its standard-sequence 
position. 

DATA FORMATS 

Data for fields defined as alphameric is 
stored in the IBM 2020 central processinq 
unit with one character per byte (see Code 
st~uc!ure, 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--equivalent to 
hexadecimal code C1 and card punch~ 
ccmbination 12-1. 

The C may be considered the zone 
porticn of the character. 

2. The asterisk (*) occupies one byte com
pcsed of the bits 0101 '100--eguivalent 
to hexadecimal code 5C and card punch
combination 11-4-8. 

3. The numeral 4 occupies one byte com
pcsed of the bits 1111 0100--equivalent 
to hexadecimal code F4 and card punch 
code 4. 

The F can be considered the zone 
portion of the character. An F zone is 
tantamcunt to no zcne for a diqit (0-9) 
in an alphameric field--the absence of 
a zone punch over a diqit at input 
causes an F zone tc be assigned; at 
output, an F dces not cause a zone to 
be punched over a digit (0-9). 

Because four bits are adeguate 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 siqn-

all numeric fields are signed, althouqh 
the siqn may be hexadecimal F (tanta
mount to no sign); and 

(b) Each field must consist cf full bytes-
a half-byte must, therefore, be wasted 
in fields with an even number of diqit 
positicns. 

The method of storinq two digits in one 
byte is termed packed-decimal format, and 
is illustrated below~ 

Appendix t. Code Structure, Collating Sequences, Data Formats 269 



Packed-Decimal Format 

All fields definEd as numEric arE sterEd by 
RPG in packed-decimal format. Normally, 
the convErsien te packEd format is per
formEd by EPG after the data has been read 
in; but, if "Packed" is ~pEeifiEd in the 
input specifications for t~E field, the 
racking reutine 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 digit positions in the field is odd --

" bits " bits " bits 4 bits 4 bits 4 bits 
~~r-A--v-~~~=y--"-"" 
I digit I digit I digit Idi9itI digit I sign I 
"'---y---" ... ''- .. ' 

byte byte byte 

If the number of digit positions in the field is even --

4 bits 4 bits " bits 4 bits 4 bits " bits 
----..~~~r_'__.r-"---. 

I 0000 I digit I digit I digit I digit I sign) 
"'---y---" ,~ 

byte b;e byte 

NUMBER STORED IN CORE AS 
(Expressed in Hexadecimal Notation) 

.. .!. .!. .. ..:. . ~.- .L ~ .. -- . .!. -_ . ..J.. .. 
:2 ] :2 :2 :2 :2 :2 J 

Max. = 15 digits 
!~ 11 11 11 11 l1 Ij II 41 

~j g..,g 

Byte Byte Byte Byte Byte Byte Byte Byte 

1234 01 23 o4F 

+1234 01 23 4C 

-1234 01 23 40 

97531 97 53 1F 

+97531 97 53 1C 

-97531 97 53 10 

29486670 02 94 86 67 OF 

+29486670 02 94 86 67 OC 

57276891150.01329 57 27 68 91 15 04 32 9F 12/11/9/7 

-572768911504329 57 27 68" 91 15 04 32 9D 12/11/9/7 

+57276891150432 05 72 76 89 11 SO 43 2C 12/9/5 

-57276891150432 05 72 76 89 11 SO <43 2D 12/9/5 

The maximum size for a numeric field is 
8 bytes (i.e., 15 digits and sign). 

Diqit rositions (Le., all but the low
order half-byte) must not centain bits 1010 
throuqh 1'1' (i.e., hexadecimal A-F) if the 
field is to be used in arithmetic, ceMP 
(compare), er ed it (including Zero
suppress) operations. These operations are 
based on decimal arithmetic; therefore, the 
digit values must lie within the decimal 
range (O-9). 

Data Input and/or Cutput in Packed Format 

Reasons and the preFer specifications for 
reading numeric data into or out of the 
System in packed form were given under 
In~E!_~~§~ili~ationE (Packed--col. 43) and 
under ~utBut-Format Specifications (Packed 
Field--col. 44), together with formulas for 
equating field lengths in packed and 
unpacked formats. 

Figure D2 gives seme examples of num
bers, the format in which they are stored 
in thE processor, and the correspondinq 
card punch-combinations if packed format is 
specified for input from or output to 
card s. Reference te F iqure D 1 (EBCDIC 
table) will clarify the examples. 

CORRESPONDING PUNCHES IN CARD COLUMNS IF 
PACKED FORMAT IS SPECIFIED 

1Z/9/1 0/9/3 

1Z/9/1 0/9/3 

1Z/9/1 0/9/3 

1Z/11/7 12/11/9/3 

1Z/11/7 12/11/9/3 

1Z/11/7 12/11/9/3 

12/9/2 12/11/4 12/0/6 11/0/9/7 

12/9/2 12/11/4 12/Q/6 11/0/9/7 

0/9/7 11/0/9/8 12/11/1 11/9/5 1Z/9/4 9/2 

0/9/7 11/0/9/8 12/11/1 11/9/5 12/9/4 9/2 

12/11/0/9/2 12/11/0/9/6 1Z/0/9 11/9/1 12 12/0/9/3 

12/11/0/9/2 12/11/0/9/6 12/0/9 11/9/1 12 12/0/9/3 

12/8/7 

1Z/8/4 

1Z/8/5 

11/9/8/7 

11/9/8/4 

11/9/8/5 

12/9/8/7 

12/9/8/4 

12/11/8/7 

12/11/8/5 

0/9/8/4 

0/9/8/5 

Fiaure D2.Examrles of PackEd-Decimal Data in Core and Cards 
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TIPS FCR ~INIMIZING CORE-STCRAGE 
REQUIREMENTS 

Ttese are generalized suggestions: not 
everyonE necessarily holds true undEr all 
ccmbinaticns of conditions, nor are thEY 
always practicable bEcause cf cther factors 
involved. (Refer also tc ~to~~g~ Reg~ire= 
men1E, AFrendix A.) 

1. (a) If all pertinent input fields in 
several card tYPES are in the same 
columns, and the format (e. g." 
alprameric, or numEric and numter 
cf decimal rlaces) ccrresFcnds 
tetween the types, define all such 
cards as one type. 

(1:) If the majority cf the input fields 
are identical, use OR lines and 
Field-Record Relation entries rath
er than ccmrletely separate file 
identificaticns. 

2. (a) Use the same field name for dif
ferent input fields in different 
card types when field size and for
mat (alrhameric, cr numeric and 
number of decimal Flaces) are 
identical, if the data need not be 
Freserved frcm one card tyre tc the 
cther. 

(b) Use the same field name repeatEdly 
in calculaticns as result field for 
various different items whenever 
the result need nc lcnger 1:e 
rEtainEd; i.E., EffiFlcy cne wcrk 
field in several calculaticns. 
(See CSTEXT in Fiqure 68--Parts II 
and III.) 

3. (a) Use the minimum n~mber cf Record
Identificaticn Ccdes to identify a 
card type. 

(b) UseC for record-identification 
ccde in preferencE tc D cr Z. 

4. When there are several card types Fer 
inrut (or combined) file,. twc cont:r:ol 
levels (say, L1 and I2) usually take 
less core than one sFlit level. 

5. EmFlcying Matching-Fields specifica
tions sclely for purFcses of seguence
checking a sinqle file cn cne or two 
fields requires more core than seguence 
checkinq by ccmr:aring (CeMF) in the 
calculation specificaticns. For alfha
meric fields, this is still true for 
threE fields. (Fiqure 68--Part I illu
strates CaMP fcr sEguETICE-CDecking. 
Note that the compare data from one 
card is savEd for the next card.) 

Sequence-checking by caMP operation 
also permits detection of duplicates 
(shown in Figure 68--Part I), which is 
not part of the Matching-Fields 
seguence-check function. 

N0i~: sequence-checking a single file by 
ceMP operation, rather than by Matchinq
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 
Ccntrcl-Level or Matching-Fields input 
field uniform in all card types. 

7. Use Field Indicators in input specifi
cations in preference to CaMP operation 
in calculations. 

8. (a) Where feasitle, group together cal
CUlation sr:ecifications conditioned 
by the same indicators (cols. 
7-17). (In this context, "same" 
also implies identical status cri
terion for an indicator: either Q~ 
or ]ot_2~ in all lines.) 

and 
(t) When successive specifications 

lines are conditioned by the same 
indicators, specify the indicators 
in the same order (cols. 9-11, 
12- 14, 15- 17) • 

When the same indicator is assiqned as 
Resulting Indicator (cols. 54-59) in a 
specifications line, and as condition
ing indicator (cols. 7-17) in that and 
the next line, there is no core savinq 
if the two lines contain identical con
ditioning indicators. 

9. (al Try to define the number of decimal 
places to be unifcrm for all 
numeric fields or literals used in 
one arithmetic or compare 
operation. 

(b) For ADD/SUB operations,. also try to 
have fields cr literals of ~gual 
length. 

(C) For comparing (CCMF) alphameric 
fields, try to have fields or 
literals of equal length. 

10. When a number of fields are to be 
edited for out rut, define as many of 
them as possible with the same lenqth, 
and edit them uniformly. This reguires 
storage cf only a sinqle edit word. 

11. (a) In ADD and SUB operations, siqnifi
cant core sr:ace is saved when the 
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Result Field and Factor 1 and/or 
Facter 2 are the same, ~rovided the 
ether Factor is of egual or £hcrter 
length and all three have the £ame 
number of decimal Flaces. 

(b) In Z-ADD and Z-SUB, significant 
cere s~ace is £aved if the twc 
fields have the £ame numrer cf 
decillal places. 

(c) In P1UtT, DIV, and MVR, core sFace 
i£ saved if no decimal alignment is 
reguired. 

12. To clear a numeric field te zere, Dse 
SUB, with field name in Factor 1 = Fac
tor ~ = Result Field. 

13. 10 turn indicators on or off (as 
Resulting Indicators) in calculatien 
specifications, rased en whether 
numeric-field contents are plus, minus, 
or zero, add a literal zerc rather than 
comparing with a zero. 

Fer the core savinqs to be realized: 
(a) 'Ihe Res-ul t Field must be the same 

as one of the tw~ Factors; and 
(b) 1he literal zere must be specified 

~ith the same number of decimal 
Flaces as in the ether Factor 
(e.g., 0.00 or .00). 

14. Specify one SETON (or SETOF) with two 
cr three indicatcrs in preference to 
separate SETON (or SE10F) for each 
indicator. 

15. Use GOTO to: 
(a) Ey pass a grcup ef inap F 1 icab Ie cal

culaticn specificatiens--rather 
t-lt-a.n.-coM·i-t·ivn-ift-g--·-~h· --l;-y--i-n-d-iea
tors, particularly when several 
conditioning indicators would be 
Ieguired therefor. (See illustra
tion in Figure 68--Parts I, II, and 
III. ) 

(b) Utilize the same £eries ef calcula
tion instructicn£, applicable under 
different circumstances at dif
ferent poi~ts in tte calculaticn 
£pecifications,--rather than 
Iepeatinq identical, or near
identical, specifications. (See 
Square Root illu£traticn below-
Fiqure E'2.) 

16. Punch constant data (such as date, for 
exam~le) into the input card in edited 
format--rather than using an edit word 
in output specificatiens. 

17. When te5ting for specific numeric codes 
in a field, define the field a£ alFha
meric and ce.pare (CCMP) to alphameric 
literal!S. 

TIPS CN SPECIAL PRCGRAMMING REQUIREMENTS 

This section consists of £uggestions for 
satisfying some common, yet non-routine, 
proqramminq requirements. Most of the 
hints are presented in the form of illus
trative RPG specification£, each preceded 
by a statement of the problem and followed 
by a rrief explanation; but some hints lend 
themselves best to narrative format. (Two 
examples are included that involve branch
ing to B.A.I. subroutines.) 1hose 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 i£ 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 ~nd whjch_j§ no1_~er9 (if alpha
meric field), or not blank or zero (if 
numeric field) in~h~con!±9~fielQ. 

Fiqure 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. 

As§~ptien: Contrel Level 1 was assiqned 
in the input £pecifications (cols. 59-60) 
to the pertinent card type and field. 

~~E1~B~ii2n: The L1 indicator is turned 
on, by a SETON operaticn, in the detail
time calculations during the first program 
cycle. This assures that rl is on for 
group indication during detail-time output 
for the first card. The proqram itself 
turns off Ll after each detail-time output. 
Thereafter, normal Control Level operation 
turns on Ll at the end of each control 
group. 

The SETCN instruction also turns on 
another indicater (say, 90). By condition
ing execution of the SETON specification by 
N90 (cols. 9-11), L 1 is never again turned 
on by the SETON instructicn--only at the 
beginning cf program execution, when indi
cator 90 is off. 

If desired, additional I-indicators 
(say, L2) could al£o be SETON for the first 
card. Remember, however, that SETON of t2 
does not automatically set on L1--both must 
then be specified. 
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Checking That Output-Card Fields are Blank 
Before OutFut 

tern will halt when the card has been 
precessed; punching can be suppressed 
by output Indicator NH 1 (or NH2) . 

Pr.2.!21~.!!!: The user sometimes desires 
assurance that the card fields into which 
output will be punched are blank; i.e .• 
were not inadvertently Funched in a Frior 
eperation. 

].2i§.: 
1. The approach assumes a read-punch I/O 

device. 

1. Define the file as a ccmtined file. 

2. If the area is troken into several 
fields, do not assign the same indica
tor to more than one field--otherwise 
it can be turned on again by a later
sFecified field even if turned off by 
an earlier one. 2. Define the file in the input as well 

the eutFut specificatiens. 
as 

3. 

4. 

refine the area to be cutput-Funehed as 
a single centinue~s alFhameric inFut 
field (if practical--etherwise, as sev
eral 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 (eels. 69-70). In 
the detail-calculaticn sFecificaticns, 
SETCN H1 or R2 if the indicator 
assianed to Blank is net on. The sys-

Probl~~: A Control Level (say, L1) is 
specified in the norrral manner in the input 
specifications. In addition, a higher 
level (say L2) is to be initiated precedinE 
the processing of a card of a cer~ain type. 

INTERNATIONAL BUSINESS "'ACHINES CORPORATION IB,., 
REPORT PROGRAM GENERATOR CALCULATION SPECIFICATIONS 

00 •• ___ _ 

Program ___________ _ 

Programm.r _-:--_________ _ 

i ~ t----,ln,d_ica_tO.,n_-i 

1 1 Factor 1 

Pvnching 
Instruction 

Operation 

IBM System/360 

Graphic 
" 

'ago IT] Punch I I 1 I -I 1 1·1 

Factor 2 

Resulting 
Indicotors 

i i Z.ro 
:~ - Plus- Minus' or 

Result Field F;.ld of -; Blank 

~Ih ~: Compare 

.!::l! HOvI> low E~ 

form X2"·33.51·1 
Printed in U. S. A. 

151677187980 

Id:n~i:~~on f I I I I I I 

Comments 

~. i r : ~: 1>21<21=2 

3 .. .$ 6 7 8 9 1011 12'13 14 15'16'17 HI 1920 21 2223204 2.5 26·2728 2930 31 32333'" 3536 37 3839.&0"1 "'2 "'3 .. '" .. 5 46 "'7 ",,"950 51.5253.5 .. 55 56 .57 585960 6162 636'" 656667 68 69 70 71 72 73 7'" 

0;1: C N 'J.fJ SETON 

INTEINATIONAL BUSINESS "'ACHINES CORPORATION IBM 
REPORT PROGRAM GENERATOR OUTPUT-FORMAT SPECIFICATIONS 

IBM System/360 
Da •• ___ _ 

Program ___________ _ 

I~·=~I::~IIIIIIII Programnwr __________ _ 

I 
II II /$pg<e/ !l~ / Output I II iii 
I!I Ifl~IJIII.1 'i~i-l lil~1 s-I!I FI.ld 

Uno Filename Name Constant or Edit Word 

E ! 1 i i 1 ~ 
~ Md 

! ! 1 .! ! ! ! 

F ... m X24-3352-1 
Pr;nNd In U.s.A. 

7.57677717910 

Id.~i:~~ I I I I ( ( I 

Sterling 
Sign 

Position 

3 4 .5 6 7 8 9 1011 1213 U 1.516 1718 1920 2122 232 ... 25 262728 293031 3233J"'3.53it37 3839 .&041 "'243 ...... "'.5 46 "'1 4. "'9 50 51.52.53 .54 .55 S6 57 58 .59 60 61 62 636.& 6.5 66 67 68 69 70 717273 7'" 

o 1 o AN!YFI i. E P 1 Lt ! I 1 1 ! I· 
o 2 0 i ! ; 

1 

-

Figure E1. Group-Indicatien, Even When Centrol Field is Zero in First Card of Deck 
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IBM INTERNATIONAL BUSINESS "'ACHINES CORPORATION form X2 .. -3351·1 
Printed in U. S. A. 

REPORT PROGRAM GENERATOR CALCULATION SPECIFICATIONS 
IBM System/360 

Dat. ___ _ 

Program ___________ _ 

" 
75 76777117980 

Programme, ___________ _ p .... 0] Id:n~i:~on I I I I I I I 

i~ Indicators 

I 
Resulting 
Indicators 

1 1 
i i Z~ro 

] 
;- PlUI Minus or 

l l; Blank 
Un. Fador 1 Operation Factor 2 Result Field 

f;eId 

l~ Comments 

1 ~th Compare 
E 'u ~ a & ! Hivh Low Equal .. u 

£1 i !i ! !; I, 
1>2 1<2 1=2 

I I 
3 • 5 6 7 • 9 10 ill 12.13 1,4 15 1 16 i17 18 1920 21 22 232425 2627 2.29303132 3334 35 36 37 383940 41 42 43 .... 45 .t6 ~7 4. 4950 51 .5253 ' .. .55 ... 57 5159 60 61 62 63 6.4 65 66 67 61 69 70 71 72 73 74 

0:1 C ; : i :DletG il~l1U , 

-'-- : 

0;2 C i !Sp .b.$ I (PAP. TI) : 

0;3 cL' 8' SETON ' '-r-.-/ L1 L2 
0:. i C 

o !, C I I , 1 iOet(l il~"rii..J..: I 

---- --.... 
0 1

, , C I ' I I I i J I IS~4 I~~ I I: : (PA~R Till) I : 

o 7 C Li¢ '81 I I' I I S,ETO;F I ~ ~ It 8t i 

0;" C LI, 
,8

1

_ 

I 1 i: ; I I 5'£:7'0'" 
, : i ! : ' : 

, I I LJ. L2 81 I 
, 

0
1

, I C 
, 

I i " 

i 
: ' I 

, 
; i , 

I : . : 
: ' 

•• I , I I I , I : ; 
I 

, ! ! I , 

IBM INTERNATIONAL BUSINESS "'ACHINES '(;ORPOIATION farm Xl"·3351-1 
p,inled in U. S. A. 

REPORT PROGRAM GENERATOR CALCULA TlON SPECIFICATIONS 
IBM System/360 

Date ___ _ 

~~m~--_________ _ 
" ,....0] 

7,57677181980 

Id.~~i::ton I I I I I I I 
p, ........ ------------

Resulting 

i ~ ~-Ind.--Ilc-ato__"rs 1.----1 ~ i IndICGtar;., • 

• ~_ I. 1 Factor 1 0 I Fador 2 Relult F'leid field i ~ PIu. MIn •• 1I~'nk 
- ~ 1 And And perot on • ~'" !: Compare 

Comments 

.! ~ I ~ ~ H90 Low Equal 
~! ' -, ! £ I \ 1 > 2 1 < 2 1=-2 

3 4 , • 7 • ,1 10 111 ~llll14 1~116:17 11 19'20 21 2'2 2l 24 2, ,. 27 2. 29)0 31 323:J 34 J5 36 37 3119 .to 4' 42.3 ••• , 46.7 .. 49 50 51525354 55 » 57 51 59 60" '2 lt3 ... 45" 67 61 69 70 7172 7l 7. 

0,1' C I I S EfoF ' ' I l--__ ' I 9:~ , 

014' I I : i I I I , 

o I, ' i, I ! : I I I 

.1. I I I I I 

Figure E2. Control levels Initiated ty Card Type--Regular Control Level Also Specified 

As§~~!icn: A separate card-type Resultinq 
Indicat~H (say, 80) has teen assiqned to 
the card type which is tc initiate the 
higher-level ccntrcl treak. 

Fiqure E2 (Parts I and II) shows twe of 
several ~ossible proaramrrirg methcds. Part 
I assumes that the 11 centrel field also 
exists in the special L2-level card. Part 
II assumes that the special L2-level card 
contains no ether centrol field, and it is 
necessary to prevent the occurrence cf a 
spurious 11 break after it--when the L1 
field ef the next regular card is cCITFared 
with that in the last precedinq regular 
card. 

EXE1EBation==£E£!_1: The first total-time 
instruction turns en L2. L1 must also be 
SETON, because lewer levels do not automat
ically turn on when a hiqher one is turned 
on by SETCN. All L-indicators are turned 
off by the proqram itself after tDe next 
card has been read, and before its control 
fields are compared. 

The specifications must be at total time 
(La in cels. 7-8, because another L
indicator is not necessarily en), and must 
be the first ones at that time so that 
others are properly conditioned by the sta
tu~ of L1 and L2. 
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Note! Unless there s a special reason for 
wishing tc utilize L , tbe same results can 
be accomrlished ty s mply ccnditioning the 
operations concerned by indicator 80 
itself--remember that totals, toc, can be 
conditioned by any indicatcr, and are not 
dependent on a Ccntrol-level indicater. 

Ex~1~B2ij9n-=gE£t II: As Part I; but, in 
addition, indicator 8~ is turned on when
ever L2 is turned on. 81 is used tc turn 
eff L1 next cycle, when it may have been 
spuriously turned en by the regular next 
card fcllewing the special card; at the 
same time 8' is turned off, so that 11 
turned cn by subsequent (legitimate) ccn
trel breaks is not artificially turned off. 

Problem E: A Contrel Level (say, L1) is to 
be-initiated i2110wjng the processing ef a 
card of a Farticular type (say, identified 
by c ard-tYFe Resulting Indicator 8 C) • 

Figure E2--Part ~II she~s one ef several 
soluticns. 

]~1~B~ii2Q==g~£i_lIl: turing detail-time 
processing of a card of the relevant type 
(indicater 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 calculation specificatien (see 
third line), L1 is SETCN if 90 is en--thus: 
11 is turned on at the beginning of Frcces
sina fer the card fellowing a tYre-80 card; 
it remains on until turned off by the rro
gram itself after the card has been ccm
pletely rrecessed. 

Note: If the purpose is merely to 
calCulate or output totals fellowing a card 
of a particular type--not tc utilize data 
frem, or punch inte, the next card in some 
selective manner--none of the sFecial 
calculation specifications shown in Part 
III are necessary. 

The indicator (80) of the card that is 
to be followed by the special creratie['s is 
en throuqhout its Frocessing. 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 lE§i 
detail-time calculations and output, 
respectively--conditioned by indicator 80. 
Detail-time operations on the data in the 
type-80 card have then been completed 
before the operations that are to follow a 
card-type 80. (SEe also Fiqure E5 for 
another approach.) 

Problem C: No Centrol Level is specified 
in-cols~ 59-60 of the input 
specifications; but Control Level 11 is to 
turn en 2£§ceQinE the rrecessing of a card 
at a certain type. 

Sol~iien (cne ef several): Assign 
Resulting Indicator L 1 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 PIUS-Signed Cards 

Problem: Cccasionally, a Control Level 
must-be assigned to a numeric field that 
contains positive and neqative values. If 
the sign is to be ignored, no problem 
exists: defininq the field as numeric 
strips the zones from control. If the siqn 
must be considered, and positive fields are 
never or always signed (12-overpunch), no 
problem exists either: defining the field 
as alphameric retains all zones for 
contrel. (It is assumed that neqative 
values contain an 11-over~unch in the 
low-order position.) 

It is, hcwever, possible that positive 
values in some cards are siqned 
(12-overpunch), and ethers are not. This 
situation may arise, for instance, if some 
cards were created as unedited output in a 
previous Medel 20 operation, while others 
were keyrunched. 

Figure E3 shows how it is possible to 
control on such a field, distinguishinq 
between Fositive and neqative values--yet 
not breaking control between identical 
Fositive values, some of which are 
12-overpunched in the sign Fosition while 
others are not. 
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Figure E3. Control on a Signed Field, No-Zone and 12-Zone Combined 

EXEl~!!~iiQ!!: Cards with a negative value 
in the field n 1-punch in col. 10) are 
assigned a different card-type Resulting 
Indica tor n 1) from those that are not 
negative (no 11- 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, L1 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 12) 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 
f:o::::itive value. 

In order to condition ether total-time 
operations properly cased en the statu:::: of 
Ii, these specifications must be the first 
enes at tctal time. Since, ty definition 
of the problem, these specifications are 
significant only w}en L1 i:::: not already on, 
La is required in cols. 7-8 to define them 
as pertaining to total time. 

Nete that Field Indicatcrs or Ccmrare on 
the field contents--instead ef OR line:::: and 
card-type Resulting Indicators--could not 
be used, because that inferm~tien from the 
new card is not available at total time 
(see Figure 6, RPG Program Logic). 

Note: See a Iso .hl!~!:~U.Q_J:.1E.!:in..9-2.§..9s!'§11~'§, 
Appendix D, for combining (-zone and F-zone 
characters for Matching Fields ereratiens 
en alrhameric field. 

Indexing--Analyzing and Forming Fields 
Position-by-Positien 

Ero~l~~: A card type contains a variatle 
number of fields of variable length, ard 
these fields are to be printed separately. 

A common application invclves 
name-and-address cards ~n which the ~ser 
has not assigned a field ef fixed length to 
each portien (name, street address, 
city-state), and the number of fields (data 
print lines) is allowed te vary (usually 
frem t~e tc four). 

Figure E4 (Part I) shews RPG calculation 
specificatiens that cffer cne solution (in 
conjunction with appropriate input and 
eutput srecifications). Fart II of Figure 
E4 suogests a methcd of eliminating 
unnecessary rrint cycles when the card 
contains less than four fields. 

,. Each name-and-address card centains one 
to fcur name-and-address fields. 

2. Each field allows for 1-18 pesitiens of 
data. 

3. The last data character in each 
utilized field is follewed by a special 
symbc1 ($ was arbitrarily chosen). 

4. The last field used is fcllowed by two 
$ symtcls. 

5. The greup of fields is defined in the 
input ::::pecifications a:::: a ::::ingle 
77-pesition alphameric field, named 

rrT1TIr"T."1 III 'U" 1Q 
.:J"UJ:\\ ... L , ... A IV 72 +5 possible $ 
symbols = 77). 

Soluticn: Figure E4--Part I--should be 
studied-line by line, and the operation 
simulated on a piece of paper. Basically, 
a source field is shifted left one position 
at a time, repeatedly (lines 18 and 05), 
until it is exhausted (indicator 80 on). 
Each time, the leftmcst pcsition is 
examined to see whether the $ symbol, 
terminating a field, has been reached (line 
09). A test is also made for two $ symbols 
in succession, signalling the end of data 
(lines 06, 07, 09, and ~O). T\1.e characters 
(line 08) up to a dellar symbol are 
assembled, one at·a time, in the field 
RESULT (lines 13, 15, and 16). 

The shiftinq is accomplished by moving 
between a work field (WORK1) and the SOURCE 
field (lines 11 and 12), and between WORK2 
and RE SUIT (lines 15 and 16). The work 
fields differ in length by one position 
from the cerrespcnding SOURCE and RESULT 
fields which, in conjunction with 
appropriate use of MOVE and MOVEL 
operations, accomplishes the desired end. 

Stepping the data tc the left in the 
RESUIT field is continued even when the 
data field ~ontained l~ss than 18 
positions, so that the output will be 
left-aligned (lines 17-19, and 14). For 
this reason, a counter (CHRCTR = character 
counter) is initialized at 18 for each 
field, and decremented for each shift 
(lines 03, 04, 17, and 30). If the data is 
to be right-justified in the output field, 
the specifications lines preceded with 
asterisks should be omitted. 

Four output fields (PRINT1, 2, 3, and 
4--see lines 21, 23, 25, and 27) are set up 
to receive the data which has been 
assembled in the field named RESULT from 
the respective portions of the consolidated 
input field (SOURCE). A counter (FLDCTR = 
field counter) keeps track ef which data 
field in the consolidated field SOURCE is 
being processed; it is reset to zero at the 
beginning ef the entire o~eration, so that 
it is always cleared when processinq of the 
next name-ano-address card starts. (See 
line 29, and lines 01 and 02--we have 
assumed that the user specified GOTO START 
at the appropriate ~oint in the calculation 
specificaticns for a name-and-address card, 
and branches around this section on other 
~ard types.) The COMP operations in lines 
20, 22, 24, and 26 determine, based on the 
contents of FLDCTR, to which of the four 
output fields the data in the field RESULT 
belongs. 

Appendix E. Proqramming Tips 277 



INTERNATIONAL IUSINESS "'ACHINES COR~ATION IBM 
REPORT PROGRAM GENERATOR CALCULATION SPECIFICATIONS 

IBM System/360 
Dat. ___ _ 

,,_ ..... _-----------
Programme, __________ _ 

Factor 1 

~ ~ I-----,Inr-d_ica_to-,rr-' ---i 

1 1 Factor 2 Operation Relult Field 

Relultlng 
Indicators 

~ i' hro 
=: - PlUI Minus or 

Field i. -; Blank 

t.nglh 1 ~ Compare 
";:;::t:: 
& ~ HIgII low Equal 

1>21<21=2 

Form X2"·33.51~1 
Print.d in U. S. A. 

757617787980 

Id.~;:~on I I I I I I I 

Comments 

3' , '7' 9 10 11 12 13 14 1.5 16 17 18 19 20 21 22 23 '4 25 26 27 28 2930 31 3233 J4 3.5 36 37 31 39 ..0 4' ., 43 .« 4" ~ 47 "'. 4' 50 51 52 53 54 55 .56 57 sa 5960 61 62 63 64 65 66 67 68 69 70 71 72 73 74 

o 1 C 

o 2 C 

START 

F L DCTR 

TAG I 

~-r+--r----i----i----i~-~----~---+-~------+---~-+---+1-r~--~--r----------------~ 
SUB FLDCTR FLDCTR 1~ 

03 -It C SETCTR TA6 
o , .* C 

o 5 C 

o , C 

INDEX 
~~4_~-~-~~-----__ _+Z_-~~~D_D~~~8--___ -~C~H-R~~~T~R~-2~:'~~+--r-----r-------------~ 
~~4_~-~-~~~-~---_+T~"~6~_+-----_r---~___i~~+_~----------------~ 

SETOF ~, 
o 7 C 8Ji1 SETON 90 
o • c ,.oveLSOURCE. 
o , C CHARAC COMP '$' 
1 0 C 8~ 9tl) ~OTO EtJD 
1 I C ~ove SouRce WORtH 
1 2 C "'OVELWORK1. SOURCE 
1 3 C N8¢ ~OVE C\o\ARAC, RESULT 18 

l' * C SHIFT 
1 5 C trtovELRESULT WO~KZ 19 

1" c MOVE WORK~ Rl:SULT 
17* c C4-lRCTR SUB 1. CH~CTR 81 
18 c NS(2 GOT 0 r MDE)( 
19* c N81 GOTO SHIFT 
Z~ c I FLOCTR COMP ~ 65 

.. -._- -.-- -.--_.- ----'-

2. 1' c 85 
. l2.;.L C _________ ----f--------- ~.~----

MO v eRE S U L T P ~ 1 tJT 1 1 8 _1-_____________ -1 

----~-~------------- .. ----- -------- --c---- ---a-f------ -----------
23 c MovE ResuLT P~lNT2 18 

ReSUL T PRI .. T3 18 
3 lit ~8 
ReSULT PRINT4 18 
BLM'<. IResOL"T 

2' ADD 1. I='LDCTR 

30 GoTO SETcTR 
3 1 TA.6. 

RLA6L Bj~K, 11~ 

-- - I -: I, 3, 

*Omit if data is to be right-justified in output fields Cord Electro N",mber __ _ 

Figure E4 (Part I of II). Indexing: Analyzinq and Forming Fields pcsition by Position, 
Calculaticn Specifications 
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Figure E4 (Part II of II). Indexing: Analyzing and Forming Fields Position by Position, 
output-Format Specifications 

Because no more than four fields are 
permitted, H1 (line 26) 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 29.) 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 10 prevents further processing. 

The field RESULT must be blanked (line 
28) 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 32). (See explanation below: 
Cleaf.i1!.9:_an Alpham.eric Field.) 

Unnecessary print cycles can be 
prevented, as shown in Part II, when there 
are less than four fields, because the 
indicator-setting operations in lines 20, 
22, 24, and 26 were so designed 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-and-address line should then be 
specified as Skip/Before in the first 
output line that follows, because of 
variable execution of preceding lines. p.l. 

unnecessary print cycles are suppressed, as 
shown in Part II, Blank-After need not be 

specified and the conditioning indicators 
in cols .. 10-11 of lines 21, 23, 25, and 27 
are not required.) 

No1~: The technique can also be adapted to 
translating certain characters in a field 
to others. 

Calculations-Oriented POlnters 

Clearing an Alphameric Field 

Problem: It may be necessary to cltar 
(i.e., blank) an alphameric field by a 
method other than a Blank-After in£truction 
in the output specifications. 

SolutionJ--field no larger than ei(Jilt 
positions: Specify an alphameric literal 
of "blank" in Factor 2, and MOVE this 
literal to the pertinent field (specified 
as Result Field). 

Sol~tion~ll~-field larger than eight 
positions~ With the RLABL 
pseudo-operation, d€fine a new alphameric 
field of the desired length; the field will 
be blank. MOVE this field to the relevaut 
field to be blanked (specified as Result 
Field in the MOVE operation). 

Figure E4--Part I illustrates the 
method--see lines 32 and 28. (Note that 
RLABL field names must not exceed four 
char acters.) 
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Figure E5. Total-Time Calculaticns Eased on Type of Last Preceding Card 

Card-TYPE Resulting Indicator During 
Total-Time Calculaticns 

Durinq detail-time calculaticns, the status 
of card-type Resultinq Indicatcrs reflEcts 
the card type being prOCEssEd. Durinq 
total timE, the indicator for the next 
card--whcSE data is not yet available to 
RPG--is cn, and that reprEsEnting thE just 
{:recessed card is off (unless both cards 
are of tre same type); thus, total-time 
calculations can very easily be based en 
the type of card that follows (to can re 

.. -sfTeei-€i€c in-·--€·e-ls.- --7--9-'-if-- iTEfi€·-c-f---·i:h·e-
indicators L1-I9 are desired as a 
condition) • 

Problem: Calculaticns at total time are to 
te-ccnditicned by the tYFe of the last 
precedinq card. 

Fiqure E5 shows a simple solution. We 
have assumed that the criterion card type 
was assigned indicatcr 10 in the input 
specifications. 

Ex£lan£li2n~ An indicator (say, 20) is 
SETCN at any point durinq 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 t-indicator (tx = 
LO-t9, as desired). It must be SETOF 
aqain, either by the end ~f total time, or 
dtl-f·i-~---a·e--t-ai1----t-iHl€··· i3efer-e--i-i:--··3:-s--5HGN--e-n·· 
the basis of indicator 10--otherwise it 
would remain on even whefi card type 10 did 
not precede total time. If SETOF during 
total time, 10 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 CR lines in Calculation Specifications 

AND and CR Lines in Calculation 
Specific ations 

Figure E6--Part I presents a technigue for 
conditioning a calculaticn by mote than 
three indicators in an ANt relatienship. 
Part II of Figure E6 shows three 
alternatives fer establishing CR 
relationships. 

ExN2.!!21i.21!.§.l The 'ill ustr ations are 
largely self-explanatory. It is impertant 
to rememter that (with certain excepticns, 
like L-indicators) indicatcrs that are 
SETON remain on unless turnEd off by SETOF 
or as Resulting or Field Indicatcr. 

Part I: When three indicator conditicns 
are satisfied, a fourth is SETCN. This is 
then used in ccnjuncticn with further 
indicators to conQition eXEcuticn of ether 

specifications. Each additional "AND" 
line, using this approach, permits addinq 
two more indicators to the AND 
relationship_ 

Part II (a): The same spcifications arE 
executed whEn the indicater 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 status of that indicator (90). 

Part II (c): The program branches to the 
same routine when the indicator conditions 
in either line are satisfied. 
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Fi~ure E7. Distinquishing 12-, '1-, 0-, No-Zone, and ~ in Input Fields 

Distinguishing Zone Punches in Input Fields 

gro~l§m: Alphabetic codes are sometimes 
structured se that the so-called 
unit-reccrd zone punches (12 = A-I, 11 = 
J-R, a = S-Z) refresent grcups. TES'IZ 
rrovides for convenient determination of 
12- and 11-punches in the high-order or 
sale position ef alphameric fields; tut it 
does not distinguish between a and the 
remaining (nct 12- or 11-) zcne Funches 
(i.e., it lumps all hexadecimal codes cther 
than 50, C, 60, er D as "nc zone"). 

Figure E7 shows hew to test a 
single-rcsition alphameric input field 
{nallled-€€DEr .. for +2-zo1te-,--- -ll-zene, -,0-- zene, 
no zene Iunch (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 technique can, of course, be 
applied to identifyinq characters within 
any EECDIC range (fer example, all of 
hexadecimal zone E). 

EXEla~atioB: Indicator 12 will be on for 
A-I (or any character with hexadecimal 50 
or zone C) ; indica tor l' is on for J-R (or 
any character with hexadecimal 60 or zone 
D); indicator 10 is on for letters S-Z; and 
indicator 99 is on when the column is 
blank. No zone (i.e., diqits 0-9) is 
represented by 90 N10 N99. 
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Figure E 8. Abselute Cemrare, Sign Reversal, and Siqn Removal 

Absolute Numeric Cempare--Including 
Illustratien of Sign Reversal and Sign 
Removal 

Prcblem: A Compare (COME) operation fcr 
numeric-fields is always algebraic; i.e., 
the siqn in the low-order fositicn of the 
field is taken into consideration. For 
example: -8 is smaller tran (+) 1. 

Figure E8--Part I presents a methcd for 
comparinq the abselute value (iqnoring the 
sign) in a field to a constant, without 
changing the sign in the original field 
itself. ~wo of several alternate 
techniquEs are shown in Parts II and 
III--this time en the assumpticn that the 
siqn in the field need net te rreservEd. 

~~~~~~ti~~~~ FIELD1, FIElt2, and FIElt3 
rerresent nUITeric data fields; CCMFLD is a 
new field created so as not to disturt the 
sign in a data field. 

!~EIEQEiigQ~~ Part I: As the data field 
(FIELD1) is transferrEd to a werk field 
(CCMFLD;, it is tested fcr sign. II 

negative, the sign is reversed, so that 
comparison is always with a positive value. 

The sEccnd line, incidentally, 
illustrates the simplest method for 
reversing the siqn in a field. 

Part II~ The zone ef the digit 5 
(hexadecimal zane F--see EECDIC 
tatle)--eguivalent tc line !:ign"--reflaces 

any other zone in the low-order position of 
FIELD3. Any cther character in the 
EBCDIC-table column labelled F would do as 
well as a 5. 

This illustrates a simple technique for 
removing a sign. (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 '250.00. However, the format employed 
minimizes the core requirements for the 
operation ty obviating decimal aliqnment 
(see Storag~B~~i~§~~ts, Appendix A and 
Ti~~~Q~~i~iE~f2~e-~1Q~~g§ 
B~g~i~~ment§, in this appendix). 

Arithmetic Cverflow 

Problem: During object-program execution, 
no-Indication is given when an arithmetic 
result exceeds the capacity of the Result 
Field: the excess high-order rositions are 
lost. 
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Figure Ego Testing for Arithmetic Overflow 

Figure E9 illustrates a method for 
recognizing such cases, ~hen the 
Result-Fielo length is less than 15 
positions. 

EXF1~natic~ A work field (AOWORK = arith
metic overflow work fielo) is set up, long 
enough to accommodate the I~Igest result 
that coulo eccur in any arithmetic opera
tion that is to ce checked for overflow and 
larqer than the fields ultimately destined 
to receive the results of the pertinent 
operations. The same work field can te 
useo each time, pIovided the number of 
dect'ma-1Flaces'regu-i-red' i s-tlnife-:r-m.T-'Wc ..... 
operations employing the same wOIk field 
are shown in Figure E9. (NH1 is a condi
tioning indicator in the second example; 
otherwise, a correct seccnd result wculd 
turn off H1 even if the fiIst result 
ever flowed. ) 

The result of the arithmetic operation 
is moved, right-aligned, te the ultiffiate 
Result Field (PRODCT or FINAL), ano then 
subtracted back into the werk field. If 
the result of this operation is not zero, 
overflow has occurred. 

The work field must be large enough to 
contain a significant digit in the oveIflow 
portion (the excess lenqtb, to the left, 
teyond t~e ultimate result fields), even 
when part of the overflo" pcrtion could 

Pago OJ 7.57677787980 
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lAoWORK H1 Hl 
~OWORK -- ... _- ----
FINAL 12~ '-- -' 
~OWORI( Hi ~ --I--. 

contain zero--for example: initial result 
of operaticn = 10045678. If the ultimate 
result field contains (say) six positions, 
overflow will not te detected unless the 
work field (containinq the initial result) 
allows for at least eight pesitions-
because the result happens to be a in the 
seventh position. 

Function Table containing Several Functions 
per Field 

Problem: In a table look-up operation, it 
is sometimes desired to lecate more than 
Ofte-· ··f.·lHI-G-ti·GIl per aEq ument.-... 

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 LCKUP 
operation, treat the multiple function 
fields as a single field of a size that 
exactly accommooates the several functions. 
After the LCRUP 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 s~ould only be 
punched in the table-input cards in the 
low-erder position cf the Iightmost 
subfield. 
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MOVEL~IFUNC' 1/ 
1 2 

p- IT] MOVE ...... 1 __ -'-_F_U_N-I:_W_R_K __ --..J 

MOVEL----II ... _/ FUNC '2 

MOVE --------........ -1 FUNC '3 

ARGUMT LOKUP TABARG rrABFUN 4f) 

MOVE L TABFUN FUNC#=J 4-
MOVE TABFUN FUNWR K J i 
MOVEL 'F'UNWRK FUNC#2 6 
MOVE FUNWRK IFUNC#3 5 

Figure E'O. 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 
fortrays the Move cperaticns. 

~~~Q~EtiS~El ~5-pcsition functicn field, 
defined afpropriat€ly (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), 
ana FUNC#3 (5 rositicns) . 

. Convertir,g Units to Dozens 

Proble~~ 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. 

!~~um~1ions: UNITS field has been defined 
elsewhere, ~s numeric with 0 Decimal 
Posi tions. 
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Figure E". Ccnverting Units to Dozens 
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Fi~ure E12. Sguare Root 

EX~1~B~!~2n--02!i2B_li As long as 12 can 
te suttract~d frcm UNI1S without the ccn
tent~ of the field UNI1S turning negative, 
1 is addEd tc DOZENS. The rcutine i~ 
reFeated as long as the ccntents of UNITS 
is greater than zero after 12 has been sub
tractea. The last sFecificaticn~ line pro
viae~ fcr re~tcring the UNI1S value to what 
it was beforE subtracticn cf 12 causEd it 

·to---turn -ne-qat'ive-. 

Note: Inaicator 92 (seccno and fourth 
lines) may te removed,: thi~ saves ~cmE 

,core-storage space, but caUSES the Froqram 
to execute one extra circuit thrcugh the 
loop when~ver UNITS haFpens to be an 
integral multiple of 12. 

!_!_E1EllE!ioB.=-02!io!L.II: TI-e numter cf 
unit~ is aividea by 12 and the result is 
storea in a new fiela named IOZENS. Since 
therE arE no decirr,al Fcsitiens in aividend, 
divi~or, cr guotient, the remainder also is 
an integer. The remainder is moved to 
UNITS by the MVR oFeraticn, which first 
sets UNITS tc zero; thus, Exce~~ Fc~iticn~ 
teyona the t~o-digit size cf the remainder 
are zero, ano no lenger centain the crigin
al UNITS value. (Alternatively, a nE~ 
field can be assigneo for the unit~ le~s 
than a dozen, if it is de~ired to FresErve 
the oriqinal total units.) 

12 75 76777&7980 
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Square Root 

Figure El2 presents one of several simple 
RPG routines for calculating a square root. 
The Newton-Raphson ~uccessive-approximation 
formula is applied: 

Ri = successive approximations of square 
root, and 

S = the square (radicand) of which the 
square root is to be extracted. 

!~~umB!ionE~ Raaicand (SQUARE) ~ 14 posi
tions, with 0 decimal places. As the 
example is aesigned, a 7-position square 
root is calculated; 8 positions are al~owed 
for intermediate values (field SQROOT), but 
the high-order position will alway~ be zero 
in the final result. 

The user may change the sizes of the 
SQUARE ana SQROOT fielas, ana may introduce 
decimal Flaces into the raoicand--provided 
he maintains the proper mathematical and 
RPG relaticnshiFs fcr ~izes ana decimal 
place~ in all the pertinent fields. 

EXElaB~!i2B_2i~Fi~L§_112: Relating the 
calculation specifications to the formula 
should clarify the operation, with these 
aoditicnal ccmment~--
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1. An extra position (dEcimal flacej is 
assigned to the quotient (fourth line-
WRKFID) for greater accuracy; it is 
then half-adjusted and droFped after 
the last calculation in the loop (the 
sixth line). 

2. 'The routine is repea te Cl un til twc suc
cessive half-adjusted results' are 
identical (see seventh and eigth lines, 
and indicator 90). Te permit the com
Farison of succesive results, the eld 
result is stored at CLEBCO [see third 
line) • 

3. An arbitrary initial value (3000000-
first line) has been used for the first 
apprcximation. optimally, to minimize 
the number iterations, the initial 
value sheulCl be of the same erder ef 
magnitude as the ultimate square reot. 
If the magnitude of the radicands is 
fairly hcmegeneous, the user should 
SUbstitute anoth~r, mere appropriate, 
first-approximation value. 

If square roots are to be extracted 
for valuqs in a substantial number of 
cards, the fellowing is a good techni
que for minimizing the number of itera
tions, if ether aspects of the job do 
not Freclude it: 

Cn a sorter, sort the data-card 
Cleck int~ sequence cn the radicand 
field--at least en the first few 
high-order positicns. Initialize 
SQROCT with an arbitrary value (see 
first line) only fcr the first 
card; for subsequent cards, always 
enter the routine at SQRRTN. ~his 
uses the sguare roet from the pre
ceding card as tre first aFproxima
tion. Since the radicand values 
are in sequence, the previous 
square root will be relatively 
close to the one fer tre new radi
cand value, and cenvergence will be 
rapid. 

Repetitive Output 

~~Qbl§~~ it is sometimes desired to repeat 
the same output (forms printing or card 
punching) a fixed or variable number of 
times. One common application is the 
printing 0f shipping l~bels. 

Figure E13 presents a method for print
ing the same name and address a number of 
times from a single input card. 

,. 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 
printeo 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 fielos NUMBER 
and CO NTRL.) 

3. Input censists ef a single file com
pesed solely of Name-and-Aodress cards. 

4. No calculation specifications are 
required, except those that control the 
output iterations. 

Nol~: 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 required: 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 program 
advances from total-time output to detail
time calculations, it also Fasses throuqh 
overflow output time--thus, if other opera
tions in the job utilize the OF indicator, 
they will occur in each pass through the 
loop. 
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IBM INTElNATIONAL IUSINfSS MACHINES COII'OIATION 

REPORT PROGRAM GeNERATOR INPUT SPECIFICATIONS 
IBM System/360 

-----

~I=~IIIIIIII " ...... ------------
', .. rca",mer __________ _ 

Record Identification Codes Field 
1 2 3 Location 

I j Field Name 
~ . 

IlM Filename i_ 

ih 
~ i· 

1 

iii 
Position Position Position From To 

Iii 
t: I !:~J !:~ J !:~ I 1 j 15u i~u IS 

3' 5 6 7 • 9 10 11 12 13 ,. 1.51. 171 • •• 20 2. 22 23" 25 26 7721293031 3233 ,. 35 36 37 31 39.00 1'2 ~ 44.,,,,, .. ., 50 5' 525354 55 56 57 51 5960 .. " 
0111 tN ~iMI£ AIDIO RAA I I·J I 
0 1 2; 1 , I ; ! i i I II I ! 1 1; ~fJ au EA 
01 31 1 I 1 II ;11 ~- '04 .,E 
0: .. : I I ' 1 I I ' I! i 131 j~ AD D~ ~J 
o! ,I I i I i· I.f 151 7, ~T YJ ITA 
01 'I I I i I ! II i 
n' 71 1 , , , I I I I I I 

INTEINATIOMAL IUSlNfSS MACHINES COII'OIATION IBM REPORT PROGRAM GENERATOR CALCULATION SPECIFICAnONS 
IBM System/360 

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

• Ind\clCllOn .. wiling 

_ Y I I _, ~ __ _.... F_"':::;' 
1 1 - ..... - a::. ~ I Compa:'* 
~! AMI AMI illllt'! ........ 

I 
I 

" .. 

Field 

... XU3UI·1 
_ ....... U.LA. 

Indicators 

"'" -. 

.., .. .... 

Sterling 
z.n, SIgn 
or Position -

6970 I 72 73 7 • 

... 12,"3351.1 _ ...... U.s. ... 

7S767771791O 

~1I11111 

Comments 

II I II I II I ~>'I<J 1"-' 
3 '"5 , 7 I .JIOj,. l:till.! .. ,il.'.!." '1 "20 2' n 23 2' IS 26 27 21 39 30 31 32 33 ,. 35 36 37 31 39 .00 •• '2., .. ., .. ., .... 50 5' 525354 55 56 57 51 59'" .. " " .. .., .... II 69 711 7. 72 n u 

'il i C ! "19l1li J ' I! 2'-iA!DiD.III\MI;£i~'! [ i C'ON:;:R;L :1a : i I I ' I 

.14 J C L;t; 'I! : ITOTO &111 I iT:A'6j: .! [ I' i I I [ I I! ! I 'I I 

"I. I I 1 1 I 1 [i' I I I I I 1 I I I I " 'I I 1 I 

INTElN ... TIONAL IUSINfSS MACHINES COII'OIA TlON IBM 
REPORT PROGRAM GENERATOR OUTPUT..fORMAT SPECIFICATIONS 

IBM System/360 

-----

I~I=IIIIIII ~-----------------------

"- -------------.,-------
Output I 

Space alp 
I 

Ind\clClton e r!!.i£ ~j 1 1 
Field !! .. Oootput ~ IlM ! Filename Name Con.tant or Edit Word 

'" I j~ j ~J J !l ~ I I I 11 

... XJ4.aD •• 

..-.. .. u.a.A. 

SIerIlng 
SIgn 

PoeItIon 

3. 5 6 7 • , 1011 1213 u 15 •• 171, 1920 1122 212.25 2' 27 21 29 30 3. 32333" 3536:17 3139 4Q.142.f3 .. ., ......... 50 51 52 53 54 55 56 57 51 59 ... " 62 " .. .., .. " II 69 711 71nn u 

o 1 O~'I NT 11 T 11 I I I i i I I I 1 I 1 III 
01 2 0 I i! I i NAM E! I· 125 I I ! I 
o I ~ 0 I J 11 i : 

. ! ! '! 
o • 0 i : \ i ADD RSS i l2i5 I 

, 

o , 0 I T ~:1 I i 1 I 
I 
I 

o , 0 I 
! i I I CTiY !SrrA i 12~ I i 

o 7 0 i 1 I J 1 1 i I I I 
A • .... I I I I. I ! I I I I I 

• Figure E13. Repetitive CutFut 
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1":'\_ .. _, ..... _ ......... ..: ___ .t= __ T:'I": _ ... __ '1":'·1""':: J'l.I": _ .... __ C T"'IT""o" 

~±E!!E~~!!~_.:!:o~±-.f.'±;:!~'=_£:-1-== \1'.L ':J U L t U t .££~ 

Pr~.9..f'£lL rcEls: will be a helF ful reference): 
No card-type Resulting Indicator is needed 
in the inFut specificaticns, because there 
is only one card type. Output need not be 
conditioned by an indicator, because (1) it 
is at total time (T in ccl. '5); there
fore, no sFurious output cccurs at detail 
time befcre the first card has been read 
(1P time), and (2) the data is tc be 
Frinted every program cycle, except at the 
beqinninq before data frcm the first card 
read is available for output--and, at that 
time (th e first cycle) ~ total time is 
bypassed by the Froqram. 

The first line ef the calculaticn sFeci
fications provides for a new field (CCNTRL) 
to which the contents of NUMBER are trans
ferred. This is done only the first time 
the Frcgram Fasses 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 Fro
cess area: thus, the same data frcm cel. 
1 is repeatedly Flaced into the locatien 
for the field NUMBER. Tc centrol the num
ber cf 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 

__ \ ....L.1... ............. ______ 1...._ .... ___ 1... __ l.c_ ...... _ ...I...L-. ..1...1-.":_..::J. 
VB] Lll\::: t'!"vy!"QIll JJ!..QHl....ll\:::;::' \L!..VlLl L.ll\::: LIl.L!..U 

line) to total-time calculation. When the 
contents of CONTRL are no longer greater 
than zere, the program follews its normal 
sequence: 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 the 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 cf program execution; how
ever, when branching from detail time to 
total time, total-time operations are 
executed. 

No!~: During program generation, a cau
tionary message--IIGCTO 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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IBM INURNA TlONAL BUSINESS MACHINES COIPORA TlON Form X 2.-335 1 ·1 
Printed in U. S.". 

REPORT PROGRAM GENERATOR CALCULATION SPECIFICATIONS 
IBM Systemi360 

DcrIw ___ _ 

~m------------------------ • 2 757677781980 

P'ogro",mer '- CD 
~. Indlcaton 

Resulting 
o~ 'Indicator. 

1 1 
~ i Zl!'ro 

] 
;- PIu. Minus or 

I: F;'ld : ; Blank ..... 
0 Factor 1 Operotion Factor 2 Result Field 

Length l~ Compare Comments 
E :: 

: ~ 
'u ~ 
& :! If .... Low Equal 

i! i £1 ! i: .i, 1>2 1<2 1=2 

3' 5 6 1 ,I 9 !IO ill 12 ln' ... 5116 17 11192021222324252627 2.29303132 333 .. 35 3637 3839 ..c) 41 .. 2 43,'" 4.5 4647'" 49.5051 5253 "455 5657 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 7" 

o 1 C , c PG [TOT ADD VA LUf PG fTOT 6~ 
;1,2 I C :;;:~ CTRG RP ADD VA LU f' fCTRG RP ~~ 
0,3 

: 
C 0 f I NTOT ADD VA L U£' FINTOT IJ~ 

o ~5 C I PG fToT ADD, VA LV E P6 fTOT ,~ , 

--
0

" 
cL~ 10/ .2M. ",TR:GRP A D,D , PG fTOT ",TRGR,P ,~ 

0'7 I C Lj No,F : '0."" ~ TRG," P ADD PGfT.O,T CTR,G'R P I 

o • , cLl I I 
v 

! , FI NToT : ' 

A'DD C.TRGR,P rl Nr'07 8~ 
OJ' ! c I I i I '1 I 

I 
: ! I 

I 

•• I , I I i I I I : I 

IBM INTERNATIONAL IUSINESS MACHINES COIPORATION F.... X24-3352.1 
Printed In U.s.A. 

REPORT PROGRAM GENERATOR OUTPUT-FORMAT SPECIFICATIONS 
IBM System/360 

00'" ____ _ 

~------------------------ 7S761771791O 

" .... a.....,. ___________________ _ Id::i:~on I I I I I I I 

.Ip 
Output 

Indicators B I !nil I!-
..... I: Filename ~ I 1 1 :!a-:e i ~ :::. i Constant or Edit Word St;~~g 

.. e =.. .1.1 oil" -.. 11 Position 
E, '1' a, a, And And e of ," :1 I~ "'11 t 1 t ii! ~ ;I 1. I 

;) .. 5 6 7 I 9 10 11 12 13 '" IS 16 " II 19 20 21 22 23 24 2~ 26 27 2. 29 30 31 3233 34 :15 l6 37 31 39 40 .U 4243 44 45 .. 47 "" 49 50 51 5'2 53 S4 55 56 57 sa 59 60 61 62 63 64 6566 67 68 69 70 71 72 73 74 

o I oRE{lORT D 1 Nl J ' i 
o 2 0 

1 y~ LV,E Z 
! 

o 4 0 DIR 21;4 L 1 ; , I 
o s 0 IPIG E ':0 T ZiB 
O' 0 T ;1 L1 ! I I 
o 7 0 CiT R S,RP1-S 
0,' 0 IT L~ ; 1 ! 
0' 0 F!lNT:(J7 
1 0 0 i i i 

I 

Page 'Totals 

Page Totals 

Problem: Sometimes it is desired to list 
valu€s-and--when the forms-overflow point 
(channel '2) is reached--to print a total 
of the listed values at the tottem of the 
~age befere forms advance to the next page, 
although a contrel break may not have 
occurred. 

Figure E14 presents twe solutions: only 
the calculation fpecificatie~s differ 
between the two. Option I cumulates the 
individual values directly into the three 

! I 

... '" 

i ,1 ' 
! i 1 

: i 
i! ! 
! i I 
: ! I 

! ! . 

total fields (page total, centrel group 
total, and final tctal), whereas option II 
employs total transfer from one total to 
the next higher. Option II uses more 
instructions and core-storaqe space, but 
minimizes the ameunt of calculation time. 

!~EumE!iQnE for this example: 

1. 

2. 

The contents of an input field namea 
VALUE are to be listed at detail time. 

Totals of VALUE are desired at the bot
tom of each paqe, at tre end of each 
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Conlr:ol-Ievel-i 
ef the report. 

...L 1 __ 

LIt I:: 
__ .:I 

tllU 

3. Carriage tape channel 4 serves for the 
rage-total lecation. 

4. When there is a control break, a page 
total is to te forced, followed ty the 
Contrel-Level total. 

EXE1~Bati~ns~2~_Fig~~~1E--calculaticn 
specifications: Ortion I shows straight
forward addition of the individual values 
to the t}ree totals; OrticD II acccmFlishes 
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 rage 
total (PGETOT) to the Control-Level 
total (CTRGRP), rrovidEd the overflow 
roint had been reached (OF on) during 
the rreceding detail-time printing. 

2. The third line accomplishes the same as 
the second whenever a centrol break 
cccurs at a roint on the page ether 
than the overflow roint. This is 
necessary so that the ccntrol-grour 
total includes the values frcm a Fage 
that is cnly partially filled (OF" not 
en) when a ccntrel break occurs. 

Output-fermat specifications: The first 
two lines sFecify rrinting at detail time 
for each card, except that output is sup-

pressed \l~ It'} 

been read. 

1..._.J:. __ _ 
1JI::LULt 

.J:..! __ .L ___ ..:J '---
LJ..L~L l..,aLU lla~ 

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 anticiration of accumulation 
for the next page. When the overflow point 
coincides with a control break, the output 
must te performed 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 occurs later than 
total-eutput time. NL1 is sp~cified with 
Of in Output Indicators so that the output 
does not occur at overflow time, but at 
total-output time (Ll in CR line). Also, 
if a contrel break has occurred, the form 
should not be advanced to a new page until 
the control-group total has also been 
printed en the old rage: therefore, the 
different forms-control specifications in 
the main and OR lines. 

The sixth and seventh lines provide for 
the contrcl-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 of a 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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Longth l~ Compare 

E S &~ .! If .... Low Equal 
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o 1 : C I 
, 

S SUMANY lA,obl ~NYTHC; I! : 5U'M'AN~ :(;~ : : S'QJ 
o 2 C :OF I~H~ i I I 

I IsE~b" 
I I I 9'9 

o 3 C ~1 i ! Q I 
I I 5~:TOF" ~ 19i9 . 

I 

o 's C I i I ·~It:lJ IS~~A'~ i I lA:c PI i ~NYTHQ I I SU,MAiN~ '62 I 
0" I C I I J I I~ I : I I I I Iii i I 

I I I: : I I I I I I 
I ! 

J i I I I : I I 

0
171 C i I I 1 I I I I I ; i I I I! I I I I ' i i I I ! I 

i i I 
I i I I i : : I .. I I I 1 I I I I I 1 I I 
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~~am ______________________ ___ 

Programmer _____________________ _ 

Pundaing 
Inlkvction I=~ III11111 
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Printed in U. S. A. 

7,767771117980 

Id 'r::.ra~ I J I I I I ) .. ICOlOn 

Comments 

60 61 62 6364 6.5 66 67 61 69 70 71 72 73 '4 

: i 

I 

I 

i 
, 

I 1 

I I 

i I 

, I I I 1 ; .r 

1':11 I I 

"-"
Identification 

, 
1 

form X24-3352.1 
Printed in U.s.A. 

7576777.79110 

1111111 

_.. ,~ "old I~,'..:;:,. j. ...., ... 
uno! Filename .il !I. 1.1 Name 11 j -..= II; Constant or Edit Word p~~:n 

E o~ a ~ And And o1! .. 

.! ll~ 1 ~"O I~"O .= ;I 11 
J .. .5 '6" a , 10 1,12131.15.16 17118!'9 20.21 2'21~ 24 2.5126 27 28 ~30 31,323334353637,3839,40 4' ''243,44''!Ii 4647'" 49 5O.51.5253!1i. ,.5 56 57508.5960 61 62' 636465 66 67686970717'2 7J 71-

o 1 0 REPORT l b 11 I I I I ! 
o 2 0 1 IANYT-HG I 2.41 11<t. I 

o 3 0 ~ I IT 113 LINOFN99 I 
-0..-4- __ Q. __ _ 

o 5 o U- . bFil L1 OF 
o 6 0 SUMANY II 

o • O~EPORT It:l 1 
o , 0 ~1_ ~NYTH£iZ 
1 0 0 ~9 IT 13 L1 NOF 
1 1 0 -q I kJ~ 1 kb1 Ll OF 
1 2 0 5,UMANY 2~ 
1 3 0 

I • 0 

Figu re E 15. Delayed Forms Cverflo~ 

Delayed Fcrms Overflow 

Probl.§1!!: Forms overflow ncrmally cccurs 
after tctal-output time in the same ~rcgram 
cycle in which the overflow ~oint was 
reached. However, with small ccntrel 
groufs, it may te desired always te cem
~lete the listing of cards of one qreuf on 
the same fage. 

Fiqure E15 presents twe techniques for 
delayina forms overflow until a centrol 

I 

2.4 

24 

break has cccurred at or teyond a carriaqe
tape channel-12 punch. Option I is based 
on a single channel-12 punch. Option II is 
based on succesive punches in channel 12 
from the e~rliest desired overflow point 
through the last possible point--assuming 
that a grou~ total might have been printeo 
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 ee printed at total 
time at the end cf each control grcup-
Contrel Level L' has eeen assigned to 
some control field in the inrut 
specifications. 

3. Form~ overflcw is de~ired only after a 
contrcl-group total (i.e., a group is 
not tc be split tetween two pages)-
and cnly provided a runch in channel 12 
has eeen sen~ed. 

4. The (first) channel-'2 punch is hiqh 
enough to allow space cn the same rage 
for rrinting the largest possible con
trol group (+ 4 lines, because of the 
specific Space/Before and Space/After 
instructions in this example). 

5. For Cption 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-' punch rerresents the tcp of a 
page. 

ExplE~ati£~E-I2~-Q~!1$~1: The first line 
in the calculaticn specifications presents 
the normal manner of summing an amount 
field f9r contrcl-qrcup total; in addition, 
an indicator (90) is turned on whenever the 
total fi eld (SUMANY) is zero (90 is used in 
the cutput specificaticn~). The seccnd 
line causes an indicator (99) to ee set on 
at detail-calculation time, if the overflow 
indicator turned on after the preceding 
detail-time or total-time output--99 serves 
to "remember" that the overflow point has 
eeen passed. The third line causes 99 to 
be turned off during detail-time calcula
tions for the first card cf a contrcl group 
eecause, if the overflow point had been 
reached eefore or during the preceding 
total-outrut time, the fcrm 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 L~ qroup total (preceded by an extra 
space), and forms overflow, as follows: 

1. Line 03 causes printinq at total time 
if crannel 12 had not been passed dur
ing detail-time output--in the same 
(ind icater OF) er a previous (indica tor 
99) program cycle. The form is 
advanced 3 sraces--but not tc a new 
raqe--after the total is printed. 

2. Line 04 causes printinq at total time-
followed by forms advance to the next 
page--if the overflow point had been 
passed durinq a E£~~i2~E proqram cycle 
(indicator 99) • 

3. Line 05 provides for printing at 
overflo~-output time--followed by forms 
advance to the next paqe (forms centrol 
frcm the previous specifications line 
applies)--if the o.erflow point was 
passed during detail-time or total-time 
output of the §~me proqram cycle (indi
cator OF). 

This takes care of the situatien 
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) I 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 to zeros (B in col. 39): 
this turns on indicatpr 90 (see first 
line of calculation specifications), 
and output from the field is suppresse~ 
(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 contents are zero--see Option 
II. ) 

EXElaB~1iQ~E_fO£_QE1iQB-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 by an extra space), and forms 
overflew, as follows: 

1. Line 10 causes printinq at total time 
if a channel-12 punch has not been p~e
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. Since channel 
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
trel l:rEak. 

Nete that--if the first channel-12 
Funch is sensed at thE line en which 
the 11 NOF tetal (SpEC. line 10) is 
frinted at total-output time--thE eut
rut will be refeated at everflew-ettput 
time, because OF is thEn on for the 
first time. The output to the i~l§ 
must be performed in such case in crder 
to get forms advance te the next page. 
~he field SUMANY is reset to zero after 
the first output (E in col. 39); noth
ing will be rrinted the second timE, 
because Zero Suprress (Z in eel. 38) 
eliminates the entire field contents 
(zeres) • 

Overflow Forms Advance Eefore Totals 

Probl~~: Normally, totals are printed on 
th~ sam~ paqe as the last detail data, ever. 
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 how to advance the form 
to the next page befere the printing of 
totals, if the overflow point was passed 
during detail-time output in the same pro
gram cycle. 
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lines 01-03 are normal for detail printing 
when there is only one card type. 

If overflow was signallEd at detail
output time, indicator 95 is SETON at 
total-calculation time--prcvidEd there is 
also an r 1 ccntrcl break. (95 is SETOE 
each detail-calculation time se as net to 
affect cutput in subsequent cycles.) 

output-specifications line 04 provides 
for total-time output when there is a con
trol break (L1 on): tut the everflew Fcint 
had not been passed during detail-time out
Fut {95 is off}. The ferm is advanced 3 
spaces after the total is printed. 

Line C5 provides for total-time outFut 
when bott a centrcl break and an overflow 
signal have eccurred--the cnly cenditien 
under which indicator 95 is en. This eut
Fut is ~~~c€ded by fcrms skiFping {01 in 
cols. 19-20}: thus, a total that was pre
ceded by an overflow siqnal at detail
cutput time is Frinted on the next page. 

Line 06 provides for output--preceded by 
forms skipping te the next page, but 
without any forms movement after output--to 
cover these situations: 

1. Cverflow is siqnalled at detail-eutput 
time, but no control break fellOijp; or 

2. Cverflow is signalled as tbe L 1 total 
is printed at tetal-eutput time on the 
eld Faqe (see line 04). 

SFecifying forms skiPFing at everflcw
output time under these two conditions is 
necessary tecause automatic overflew fcrms 
skiPFing--which takes place when OF dees 
not appear in any file-identificaticn 
line --must be prevented. Ctherwise--after 
the output sFecified by line 05 has taken 
Flace cn a new page (see Skip/Before in 
line 05) --the form is again autematically 
skipped at overflow time, because the cver
flow indicator is then still on. 

When eutput is Ferformed at overflow 
time as a result of the execution of the 
specificatiens in line 06, eutFut frcm the 
data fields must be suppressed--tecause 
either (1) no centrol break has eceurred, 
or (2) the total was already printed (by 
specs. in line 04 or C5). 'Io accomplish 
this, outFut frcm the field(s) is ccndi
tioned by NOF (see line 07). During each 
total-time calculaticn, OF is SE'IOF (see 
third calc. spec. line). This permits 
the cutput from the field to take Flace at 

.+-_+. ..... 1 __ .......... n+. +.':",_ "11\"'_"1""\ 1""\1:1 ~ ....... ~'"tl'~"u""'" ,,+=-/= 
l-UL.-Q..L-UU tJu ..... L...Lll1't '"ll~~J V.1." ..L.":> U...L.nu..l.::J U..l......L.. 

because t was set off), if the output con
ditions n 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 ~EL_glL under lndicatQ~~, in the 
chapter lrogr2mming_Fo~]l~=-G~ner21 
In iQ.I1!!.9:ti2.n..!.) 

Single-Card Total Elimination 

Problem: It is often desired not to print 
the~cwest-Ievel total when it would be 
identical with the quantity or amount 
listed immediately above it, because the 
contrel greup consisted of a single card. 

Fiqure E17 presents two methods for 
accomplishing this. Option I does not, 
howevet, save the actual total-print opera
tion; whereas option II dees net gc 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, I2) totals that 
consist of a single lower-level (say, L1) 
group. 

,. 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 
value. 

'':_.L.-..:J 
~.J..;:'Ltu 

2. When the total is eliminated, the same 
extra spaces as after a total should 
appear after the single item line. 

Gen§.I.9:1~~~Elan.9:1i2nl The earliest point at 
which it is known whether a group consists 
of only a single card is at total time 101= 
lo..!!i.n.9 the last card's detail time. The 
calculation and outrut specifications are 
based on this fact. 

EXBlan21i~n==Option_I: Nermal listing at 
detail time. Space/Before must be used 
because, when the group consists of a 
sinqle card, the total identifyinq 
asterisk--vrinted 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 En. Single-Card Total Elimination 
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.iI -enere is a control break (11 onj, 
output i£ also performed at total time. 
The total-identifying asteri£k is then 
printed; but the content£ of the total 
fiel d (S U ME) are printed e t ly if the greup 
consisted of mere than one card (N82)-
etherwise, the eutput frem FIDB and SU~B 

would be identical. 

If thE grcup consists ef more than ene 
card (N82) --i.e., SUMB wil be printed--the 
form is spaced before the total is printed 
(otherwi£e, SUMB data overprints FIDE 
data), and after; fer a single-card qreup 
(82 on), it is advancEd only after print
ina, so that the asterisk fer total identi
ficatien appears next to t~e FLDB data. 

The calculatien specifications are rou
tine, except 

1. Indicator 82 is turnEd en at total time 
(line 09) when there is a contrel treak 
(Ll in cels. 7-8)--prcvidEd there was 
also a. centrel break en the previous 
card (81 on). (L 1 on at detail time 
turns on 81--line 02.) 

Indicators 81 and 82 are set eff 
(line 01) before the£e criteria are 
tested. 

2. Because SUMB is not printed for single
card groups (see N82 in line 06, out
put), Blank-After cannet be used in the 
output specificatien£ to clear the 
field. Therefore, it is clearEd tc 
zero in the calculaticns specifications 
(linE 03) at the beginning of each con-
trel group, before the FIDB data from 
the first card of the group is addEd 
in. 

~~Bl~n~liQn==g]liQn_ll~ Because it is 
kncwn by total. time whet}-1Er the la£t card 
represented a single-card greup, it is pos
sible to avoid the output eperation for the 
total SUffi altogether for single-card groups 
if the listed output from card fields is 
also performed at total time (the data from 
the last card is then still available). 
!he secend output (line 15) is net per
formed at all unless the group ccntained 
more than cne card (N82). 

Fer multiple-card groups (N82), FLDB is 
printed (line 12) from each card, and SUMB 
is printed (see lines 15 and 16) beneath 
the la£t FLDE valUe. For single-card 

groups, FLDE is suppressed (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 printed-
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 instructiens 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 qroup. 

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 settinq 
indicators at detail time in the calcula
tion specifications to reflect the per
tinent card type at total t~me). 

Eliminatinq Excess Control Breaks (Major
Minor Ccntrclj 

Problem: If a deck of cards consists of 
detail cards with two control fields 
(assigned level I1 and L2)--but each L2-
level group is preceded by a sinqle card of 
another type (say, to print a heading) 
which contains only the L2 control field-
then a £purious r.' cen trol break may occur 
between the L2-level headinq card and the 
first detail card that follcws. This 
wastes printer time, causes spacing as spe
cified for Ll output and--if all leadinq 
zeros are not suppressed--causes printing 
of some zeros and (possibly) symbols 
(depending on the edit word--see edit word 
in output'specifications for L1 total in 
Figure E18). 
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Figu re E 18. Eliminating Excess Contrel Breaks 

Figure E18 shows how to eliminate the 
falSE control treak. 

,. Master cards are assigned card-type 
Resulting Indicator 01; details, indi
cator 02. 

2. 12 ccntrel is assiqned te toth card 
types; L' only to details. 

Ex~1~~atj~~: The output-fermat specifica
tions are normal enes for the situatien 
descril::ed. 

The sec end calculation specification 
sets en an indicator (50) at total time if 
an L2 treak has eccurred--but only provided 
the new card is a heading master (to quard 
against a missing master and cards out of 
order). Next proqram cycle (at total 
time), when the first detail eard followinq 
the master may have caused an L1 control 
break, L 1 is turned off. 50 is also turned 
off, so that subsequent minor control 
breaks remain valid. Since L1 has been 
turned off l::efore total-time output, the L1 
output (GRPTCT) is not· performed followinq 
a master header card. 
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Figure E~9. preventing ~2-0verpunch 

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 ~2-punch will be punched 
over the digit in the low-order position if 
no specifications are provided to preven~ 
this. (See Zone Elimination, under ].!!le~ 
for Forming Edit Words, for a full list of 
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 leadinq zero, and requires an addition
al card colUmn for the "-punch for a minus 
sign. 

Figure E19 presents a technique for 
removing the 12-overpunch without eliminat-

ing a possible 11-overpunch or any leading 
zeros. 

K~£lanatioR: The sign of the pertinent 
field (AMOUNT) is ascertained; if it is not 
negative, an F-zone (tantamount to a "no
zone ll

) is moved to its low--order position 
(instead of an 8, any other character in 

EBCDIC column F could also be used) e 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. 

Not~: Figures 43 and E8 illustrate removal 
of 12- or 11-overpunch. 
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Figure E20. Editinq Pointers 

Editing Fointers 

Pr.QB1~~_J: An edit word is to be assigned 
for Frintcut, (1) to prevent zcning of the 
low-crder positicn, and/or (2) to insert 
characters (symtcls) tetween digits, cr to 
precede the amount with fixed $ symbol--Eut 
all leadinq zeros, and constants among 
them, arE to be Frinted. 

2.3 il - I 

26 . 1"-
26 1'_' 3. 
~GI 

T -r . 
&..2 

I 
, 
I 

i I 

SolJl!!.Q1,L!: Increase the size of the field 
by one position. Place a zero In the 
extreme left positicn of the edit-word body 
so that, when the minimum of one leading 
zero is suppressed, a field of the correct 
size--retaininq 'all leading zeros for the 
oriqinal field size--is printed. 
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of course, the size OI ~ne field in ~ne 
cutput-stcrage area is then cne Fositicn 
larqer than the original field wculd have 
teen, even though the high-order position 
is always tlank. Care must be taken, 
therefore, tc allow for the greater length 
in End pcsition in OutFut Record, so as not 
to overlay two fields. Alternatively, if 
the extra (blank) Fositicn cannot te sFared 
in the cutFut record: SFecify cutput for 
the artificially enlarged field ahead of 
specifications for the field that is tc 
aPFear tc its immediate left in the output 
record; the rightmost Fositien of the 
later-specified output field is then over
laid over the excess blank leftmost Fosi
tion of the enlarged field--data is trans
ferred to the output area in tte sequence 
in which cutFut specificaticns occur 
(except for punch data always being trans
ferred ahead of card-print data for the 
same card) • 

Solu1ion~: Split the field by MOVE and 
MOVEL cperations, then treat it as several 
fields. Do not use an edit word. Treat 
symbcls as constants. 

Figure E20--Methods A and B--illustrates 
the two aFproaches. 

1. Field SCCSEC defined in inFut specifi
caticns as nine digits long--ccntents 
are 095140036. 

2. Field AMCUNT defined in inFut specifi
caticns as six digits long, including 
two decimal Flaces--ccntents are 
COOOCO. 

lIoble~_1: Printinq a two-digit field 
(say, ccnsisting of cents cnly) so that it 
is preceded by a decimal Foint when there 
are significant digits in the field, but 
eliminating the Frintcut altogether ~hen 
the field contains only zeros. E.g.: If 
field contents are 05--print .05; if field 
contents are OO--leave output area blank. 

solution: An edit wcrd cannct te used, 
tecaus~a character (symtol) preceding the 
first digit is never printed (except fer a 
fixed $ siqn), and because a leading zero 
would te reFlaced by blank. Therefore: 

I""I ___ ~ ~ ..... ...L.1.._ 
;:)tJ\:OI.;.J.L'j LUt 

edit wcrd; 

~..: _,.::1 
L.J.t.J.U 

-C __ _ .... ~T"'t. .. "1 ... 

LUl.. UUL.tJUL. without an 

2. SFecify a period (.) as a constant for 
the preceding Frint Fcsition; 

3. Suppress output of the field and the 
ccnstant when the field contents are 
zero. 

Figure E20--Part C--illustrates this 
approach. 

!§§Q]!.Bti.2.!!.: 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 Zerc ( or to Plus and Minus) in 
Field Indicators, or in any other arithmet
ic operation using CEN1S as Result Field 
which may te required for the application 
(if the contents of CENTS are not c~nnged 
thereafter, before output). 

The second calculation specification 
(MLIZO) 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 te removed 
by calculation specifications. (If a minus 
or CR symbol is to be printed for a nega
tive amount, it can be assigned as a con
stant in the output specifications, and its 
output ccntrolled by an indicator assiGned 
to Minus in the calculaticn 
specifications.) 

Date on Same Print line as Constant Headinq 
Data 

PrQ~l~~: 1he date--read from a lead card-
is to te printed on the same line as the 
report heading, which is specified as a 
constant. The date cannot te printed dUr
ing the first detail-output time (1P time) 
--when constant report hEadinqs are usual

ly printed--because the Date lead card has 
not yet been read at that time. 
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REPORT PROGRAM GENERA TOR INPUT SPECIFICATIONS 

IBM System/360 
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Line filename ~ 
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: 
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2 I I 

~ 
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>; f)~TE I 

........... 
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757677787980 

" I I I I I 
field 
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] ...... IN .... .::.. Position 

i 
63 64 65 66 67 61 697071 72 73 ,. 

: I 
. 
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ol s! I !7 j'2 2AMDVNT 
0' 6i I f 

: i jete. 
i ! [ r 

: i I I I ~ i 
'10' I , I 1 I I 

I I I 

IIII I I I I ; I I I 1 

: i I I 
11.,1 1 I I I 1 

INTBINATIONAL IUSINESS MACHINES CORPORATION IBM 
REPORT PROGRAM GENERATOR OUTPUT·FORMAT SPECIFICATIONS 

IBM System/360 

------

:::.1 =-1 1 1 I 1 1 1 I ~-------------

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

1 

Output 
. i .... ..... Indicators 8 

c·-·· -.-.-- fWd' . ---_ ... 

i 

1 

...... ! filename 
_. ~) 

1 1 Name 
--I 'i=~f·· Constant or Edit Word 

J it j~ j ~ I I I 1 i 100M J 

1 

, 

.. 

fwwo lI24-XI52.1 
_ .... In U.s, A. 

I 
I 
i-~ 
! Sign 
i Position 

3 .. 5 • 7 •• 10 11 12 n l' "" 1711 1920 21n 7.17'" 7627H 293031 32:13" :15" 37 31:19 .to 4' .2.3 "~~~q~~~"~~"~~B"~~~~~~M~N~ro 71n7374 

0, I oDSIRE PORT D 3'1 III I I 
o 2 0 ~ Oli OF WL 1 . , 0 65 DA / LY SALtS REGISTER' 

0 • 0 ~ DiA T E 15 / / 
0 5 0 " 1 '1 J~ 
o • 0 Ll 't A CC NT- Z 6 
• ' 7 0 ! ,A'MDIJN 7 1$ , . 
o • 0 i 

0' , 0 

I· • olO'S R:fP,DRT D 3_1 '" ' . ,;. 0 I ;'R :OiF I'~ : , I' 0 I 
, i 

, 
I i 'Q 65 D;A'/L'y SALES REGISTER 

,1" 0 i I ! I i I I 't IO'A.T .£ '75 :/ '/ 
, 

I ~ ~ 0 I ! I ID 1 ! I I':/. 0' ' , I 

I '1 0 , i i t I ; A,ec Nn. z 6 : 

1" 0 ! : : 
; : I AM'OiUN'T ; :1> ;- . ., 

I 

J 0 i I 1 
I ; I i ! I I i i : : 

I 

I 0 1 I i t J I i I ! ! , I : i I J ' I 

! n I I I 1 I : I i I I ! 

Figure E21. Date en Same print line as Constant Heading Data 
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Figure E21 presents two of several 
available solutiens. 

Ex~1~~~!i9TI-of_Q~tioB_l: If the heading is 
te be printed after each centrel break 
(say, Centrol level 11) and at the top of 
each overflow page, refort 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 (etherwise dene at 
;p time), because Control=Ievel indicators 
are also on at detail time of the very 
first card for which Contrel Levels are 
designated (see main text for special 
situatien when centrol fields are zere or 
blank in first card) • 

Ex£1~~ati9TI-of g~!ioB-l1:- This methed is 
independent of Centrol Levels--we have 
assumed that the form is net skipped te a 
fresh page after each contrel break (or 
that there are no Control Levels assigned) • 

The report heading and date for the 
first page are printed as the enly eutfut 
at detail time during precessing of the 
Date lead card; they are repeated at the 
top ef each everflow page. 

Selecting the last Card of Each Control 
Grouf 

The PLACE specificatien card in the PCU 
Collate Program effers the simflest method 
of selecting the last card of each centrol 
group, using the IBM 2560 MFCM attached to 
the Model 20; an IEM collater provides a 
simple method of acccmplishing the same, 
effline, ~ithout tying up the Model 2C 
~ystem • 

It ~t is desired to select ~ne last card 
of each contrel 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. 

A§§~~~1ion: The B.A.L. program is 
assembled separately. 

Restrictions: 
=-==~-~-~T--::-

1. The file must be in the MFCM. 

2. The file must be defined as a combined 
file. 

3. Ne 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 group 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 greup. 
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• Figure E22A. Selectinq [ast Card cf Each Control Group--Part I 
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IBM INTEINATIONAL IUSINESS MACHINES COIPOIATION ..... X2~.1 
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IBM System/360 
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~-----------------------
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".... --------------
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ISM Sysl.",.!3SD Sui. A •• embler Shurt Cuding Form 

CARD ELECTRO NUMBER 
PROGRAMMER' 

STATEMfNT 
"'ntificotion~ 

25 
"'-

30 32 
Operation 

36 
,..Op.ond 45 50 55 

C __ 

60 65 73 
Soquonc. 

80 71 

~SE,L s'TART ~ 
! i USINiG Jr.' 
I I I CIO ~.x 1221 

I 

BCR 15. 1 ... 
END SSE~ 

I I . ' I 

Figure E22B. Selecting last Card of Each Control Group--Part II 

Comments_g~Kigg~§~~2: 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 
~unched into each card of the Fertinent 
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 contEol 
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 resetting SUMFLD at the end of 
each group. 

Nol§: The same principle may be applied to 
determine stacker selection for a card 
based on the type of card that fbllows it. 

Exit 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 "remembered" by setting an indica
tor (SETON) during its processing cycle. 
(remember to SETOF that indicator again at 
an_~E~~~~ri~!~_~~in!l~ 
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Primary Fi Ie Secondary File 

Stackers 

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 

PrgEl~~: In some applications, it is 
necessary to direct input cards to 
different stackers based en 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 

--- -.. -------re-gurr-e-rr-ror-the----job;---· -"To --accuorp±±sh --this 
with BPG, the file (s) must te defined as 
Ca) combined file (s) and the pertinent File 
Identification specifications, including 
Stacker Select, must be entered. 

Figure E23 presents a method, invclving 
EAL subrcutines, that acccm~lishes the 
desired stacker selection while maximizing 
throughput. 

Assumpticn: The BAL routines are assembled 
separately before generation of the RPG 
object program. 

,. The relevant filets) must be in the 
MFCM. 

2. The relevant file or files must be 
defined as input files, and no punchinq 

--can-----b-e--perfornre-d---in --car-d-s---o-r---s u-ch----·· --. -. 
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 EAI stacker-selection subroutines. 

Note: It is permissible to desiqnate 
stackers for some card types in a file in 
the input specifications and for other 
types by BAt subroutine. 
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• Figure E23B. stacker Selection cf Input-File Cards Based on File-Matching and/or Calcu
lation Results--File Description and Input Specifications 

C 0 .!!!.!!!§l!.:t~L.21Llig'!;!f:.§L.].fl : Fig u r e E 2 3 Ash 0 w s 
the stackers to which the different cards 
are directed by the specifications in 
Figure E23C; any other arrangement is 
equally feasible if aPfrcfriat€ 
modifications are made in the 
calculaticn-specifications entries. To 
minimize the number of BAr" subroutines, no 
stacker-select instructicns are given for 
cards that are tc enter the normal stackers 
(card tYF€ O~; card types 04, MR; and 04, 
N M R , , 0); it is un n e c e s.s a r :y ( tho u g n 
FermisEitle) to :::pecify 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 
Pre-Billing with Inl§ntor~_fontrol, Figures 
63 to 69, utilizes this standard approach.) 
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Occasionally, it may te necessary to 
design a job so that the tlank card--into 
which data is to be ~unchEd at the end of 
each complete group--is merged behind the 
last card cf each primary group. However-
as explainEd in the earlier section ~atch
inq_.Qf F'iles--tlank cards are alliays-Frc=-

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 teen 
processed. 
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BCR IS .. 1 ... 
END SS .... 

I 

• Fiqure E23C. stacker Selection cf Input-File Cards Based on File-~atchinq and/or Calcu
laticn Results~-Calculation and BAt Specifications 
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Solution: As a tlank card is merged behind 
each-"{:rirrary qroup, in preraraticn fer the 
job, it is Funched with the same Matching 
Fields data contained in tre primary group. 
In additicn, a ccnstant (say, 1) is punched 
into all tlank cards, in any cclumn that 
will net te needed. The extra celumn is 
then used as the lcwest (M~) matching 
field. The "tlank" card tren is always 
hiaher in seguence than the grcup to which 
it-belonqs, but lower than the next qrcup, 
and is thus processed after the last card 
of the matching group. 

summary-punching into tbe "blank" card 
is at total time when--although the 
"blanks" are unmatched (en M') --the MR 
indicator is still on frcm the last card of 
a matched group, but the new card-type 
indicator is already on. 

1. 'Ihere must be a column in all cards 
(othEr than the "blank" card) that is 
always blank. 

(Alternatively, ~~ 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. "Lower" 
refers to the applicatle collatinq 
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 ·te needed for 
the job, so that M1 is available to 
centrol the movement of the "tlank" 
cards. 

Note: If descendinq 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. 

Fiaure E24 illustrates the problem. 
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File Designation of Record Adcirno Field No. T rock. for 

End of File Record AdcirHi Type :;; G Cylinder Overflow. 

Sequence Type of File Symbolic 
15 Nome of Extent Exit No. of 

line FiI~me ~ Device i .t:::. Organization Device lobel Exit f.,. DAM Extenh 

! ~ File format 
Overflow Indic:olo< g Tape 
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• Figure E24A. Summary Punching Matchinq-Group Totals into Primary Trailer Cards--Part I 

~2~m~n!§_2n_EigEI~~1~: The input specifi
caticns re-emphasize (1) 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 fer ccmbinEd-file card types 

for which no output operation is required. 
(The input-enly file of transaction cards 
is directed to the normal stacker for the 
secondary hcpper without the need for a 
stacker-select specification.) 
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IHTElNATIONAl IUSiNESS MACHINES COIrc)U!1OH IBM 
REPORT PROGRAM GENERATOR INPUT SPECIFICATIONS 
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REPORT PROGRAM GENERATOR OUTPUT-FORMAT SPECIFICATIONS 

IBM System/360 
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PNto------------

III~ .. I II 
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u. ! Filename 

5j J ! jl j I I 

Output 
IncIJcaIora 

I I 
AMI AMI 

I I 

I ==- ,I := I I I I I I I I 

~ !I ! ....... 
.-- jl laOoolpoot I Constant or Edit Word ..... 

J !J 

Field 

...... ::~335G·1 
- ....... U.S-A. 

Indicators 

..... ~-I 

........ Ia U.s.A. 

~I", 
SIgn 

I'oIIIIon 
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• Figure E24B. Summary Punching Matchinq-Group Totals into Primary Trailer Cdrds--Part IT 

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 totdl 
time,the MR indicator is still on if t~· 
preceding primary-file card matched th~ 
secondaries (which were then processed 
ahead of the "blank" trailer card). 011 It 

other hand, at total time, the iu,licdh,,I1 
for the new card is already on, ::51.1 1 k! + 
punching into the trailer card CdJ1 .ljsv i 

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 which the 
programmer specifies branching from RPG to 
a B.A.L. subroutine (by the EXIT operation 

• i 

I Register I Output Calcula tion 
1 I Routines Routines 
I-- I 
I 08 I Base Register 
I I for Sterling 
I I Subroutines 
l- I 
I 09 I Link Register 
I I 
I I , I 

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. 

I 1 , 
I Input Record I Inpu t Data I 
I Routines I Routines I 
I I , 
I Input Control I Base Register I 
I I for Sterling I 
I I Subroutines I 
I I -:I 
I Input Control I Link Register I 
I I for Sterling I 
I I Subroutines I 
I I ~ 

I '0 I Working Address of Table I Data Working I 
I I Register LOKUP Argument I Address Register I 
I I I I 1 
I 11 I Working I Address of Table I Working I 
I I Register I LOKUP Function I Register I 
I-- I I +-- I 
I 12 I I I Base Register I 
I I I I for Sign-Test I 
I I I I Subroutine I 
I I I I I 1 
I 13 I I I File I I 
I I I I Control I I 
I I I I I --I 
I 14 I Link Register I Link Register I Input I I 
I I for Output I I Parameter I I r---- r FleTas-;---SU~rling --T- J ano"L-riiJCaqe -T- r 
I I Edit, Space/Skip I , for Match- I 
I I Routines I I ing Fields I 
I I i I Sequence I 
I I I I Control I 
l-- I I -+ , 
I 15 I Link Register I Link Register I Link Link Register I 
I I for Output I for Sign and I Register for Sign-Test I 
I I Record Routine I Test Zone I for Input Subroutine 1 
I I I Subroutines I Records I 
L-- I I I 

Figure E25. Object Program Register Usage 
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'0 
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't 
c: 
.2 
'0 
u 

;;: 
'u 
41 
Q. 

V> 

j 
E 
:> 
Z 
"ai-
E a 
Z 
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Where Normally Normally Turned On Normally Turned Off 
Used as 

Indicators Where Located Conditioning Indicotors By I When By When 

Card-Type Input Specs.- /Input: Field-Record Record Identification Before total- Different new record. Before total-time 
Resulting Indicator Cols. 19-20 Relation (cols. 63-64) time cales. (Only one such calcs. 

/ Calc: Indicators indicator on at one 
(cols. 9-17) time) 

r Output: Output 

I I I 
Illndi~ators (cob. 

I I .23-31) 

Field Indicators: _!..."f.U.!.~~=~: ____ 1 Col" '''';~''''' (cols. 9-17) Plus/Minus (but not ±O), Before detail- Non-Plus / Minus data 
. Plus/Minus { Cols. 65-68: respectively, in field. time calcs. _!"I32~ln~!?~.£i.!I~ ____ ------------ Num. only --------------- ---------

Output: Output Initially; upon Before deta i 1-

Indicators (cols. Ojl; (num., incl. ±O); or 
Blank-After; & Non-D(tl data read 

time calcs. 
Zero/Blank Cols.69-70 before detail 23-31) 

'fj (alph.) in field. calcs. when in from field 

field O(tl 

fal~: Con~ol Level 
(cols. 7-8) 

Control Level Input Specs ICalc: Indicators Control break of that Before total- Program itself After detail-
(L 1-L9) Cols.59-60 (cols. 9-17) or higher level time calcs. time output 

/Output: Output 
Indicators (cols. 23-31) 

Matching Records Input Specs • .:.. cols. / Cole: IndicatQrs Matching of primary Before detail- Non-match between Before detail-
(MR) -- based on 61-62: M1, M2, (cols. 9-17) with secondary &/or time cales. primary and other time calcs. 
Matching Fields M3 Control MR { Output: Output tertiary record records 

Indicators (cols. 
23-31) 

Calculation . Cole. Specs.- / Calc: Indicatars *Note: Zero-or-Blank indicators for arith. Failure to satisfy 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. ----------- ------- in the line are executed 
..c .: { Plus 23-31) Plus result Immediately. 
''E 8" Minus Minus result when the 
<t Zero Field contents zero* specified ---------- 1------------ condition is 
~ I High 

Factor 1 > Factor 2 met upon o Low Factor 1 < Factor 2 execution of 
U Equal Factor 1 = Factor 2 the operation. ---------- -----------
N {PIUS 12 = hex. 50 or Cx 
I- . 11 = hex. 60 or Dx V> MinUS 
~ Blank Jother: hex 4=50, 60, 

----------- teXt Dx* 
~-----------

~ {High Factor 1 < Factor 2 
:..: Low Factor 1 > Factar 2 
9 Equal Factor 1 = Factor 

Indicators Where Normally Specified ta be Turned On by Program Itself Turned Off by Program Itself Turned On or Off 

Ll-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 After detail output time (unless LR 
(before/*) term inated job) 

1 P (First Page) Nowhere At beginning of program execution After each detail-time output 

OF/OV (Overflow) Nowhere After outputs forrowing printing at/post 
channel 12 (but not 1) 

After next detail-time output 

Hl/H2 (Halt) Field and Resulting Indicators Never - but, if on at detai~utput time, 
halts system thereafter 

When system is restarted after halt 

01-99 (General) Field ond Resulting Indicators Never Never 

NOTE: 1 Any indicator may be turned Q!:! by a SETON specification, or turned g£f by a SETOF 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 some indicator no matter where or how often assigned. 
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This brief column-by-column description of 
each of the five RPG sfecificatiens fcrms 
is intended to provide a cencise reference 
quide for the normal, commcn entries. 
Abbreviated rhraseclogy is empleYEd (symbol 
~ = tlank). Fer details, and less cenven
tional specifications, the body of the 
manual should be consultEd. 

Figures 6 (RPG Proqram logic) and 3E 
(Fields Fertinent to Each Cperation Code) 
are repeated at the end of this chapter, 
for the user's convenience. A new chart 
(Figure fl: Calculation CpEratiens Surr
mary) is alse appended. 

Note: The numbers that follow the 
underscored item namE rerresent the 
specifications-card column for the item. 
'rhe (R) er (0) after the card-column 
numbers indicate that an entry is required 
or optional respectively. 

ALI SPECIFICATICN FORMS 

.!E£~ 1-2 
line 3-5 

(0) 
(0) 

Any EBCDIC characters (see Arpendix D) may 
~e enterEd, and any positicn may te left 
~~ank. ]~~gmm~~g~g: Ascending numeric 
sequence, to number cards in the order in 
which tFey are to be eriteredTriEofhe sys~ 
tern. The specifications types must be in 
the follewinq order for pregram generation: 

File Descriptien Specifications (code F 
in col. 6) 

File Extension Specificatiens (cede E 
in cel. 6) 

Input Specifications (code I in cel. 6) 
output-Format Specifications (cede a in 

cel. 6) 
Calculation SpEcificatiens (code C in 

col. 6) 

The specifications types are summarized 
here, however, in the same sequence in 
which thEY appear in the body of this rranu
aI, which was thought to be the most likely 
order of writing an RPG pregram. 

The first two linE-numtEr digits arE 
preprinted fer cenvenience, en the first 15 
lines of each page; the third is available 
to identify additional lines to te 
inserted. 

F 0 £.!L.T.1.E§ 6 ( R ) 

The code appropriate tc 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) 

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. 

File 1.Y~ 15 (R) 

I = Input: File name appears in input--but 
not output--specifications. 

a 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 te read, and cards to be stacker
selected on any basis besides card 
type, must be defined C.) 

File DeElg~ation 16 (C--this RPG; R--other 
RPGs) 

P = First (primary) or sole input or 
cembined file 

s Second or third (secondary/tertiary) 
input or combined file 
Note: Enter P ahead of S, and 

secondary ahead of tertiary. 

t> = cut put file 

E = LR turns on when last data card of all 
input or combined files for whic} E is 
specified has teen processed. 
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t Turning on of LR determined by E 
entered for ether fileE; or, if ~ for 
all input and combined files, 

[

- E" entry for all input and combined 
- fileE. 

= tR turns cn when last oata card of all 

l input or combined files has been 
frec esse d. 

leave blank for output files. 

~Qence 18 (R: multiple input er 
combined filesj 

(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 cembined-files must 
all have same Eequence. 

Columns 12=12 Leave blank. 

Device 40-46 (R) 

Code--Ieft-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 
READOq 

IBM 2520 Card Read-Punch 
IBM 2560 MFCM, Hepper 1 
IBM 2560 MFCM, Hepper 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 Funch 
IBM 2501 Card Reader 

Col~n~~-65 Leave blank. 

Comments 66-74 (0) 

Any information t at is to be printed next 
to the SF€cificat cns at object-program 
generation time w thout affecting the 
prog ram. 

INPUT I 'L)~rtn TT"lT:'lT"\\ 
\ 1.\ D \l U .L .[\.c.. lJ J 

Input Specifications contain entries only 
for input and combined files. At least one 
input er combined file is required. For 
multi fIe input or combined files, record 
files in order of priority: Primary, 
Secondary, Tertiary (if applicable). 

File and Card-Type Identification 7-42 (R) 

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 14-16 (0) 

AND Record Identification Codes (col. 
21-41) in this line must be 
considered with those from the 
preceding line to establish 
identification of the card type. 

OR Relationshi:e 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 
Resulting Indicator (cols. 19-20). 

Sequence 15-16 (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 0' to the first such card type 
within a file; 

Assign any two-digit numbers (higher 
than 0;) to succeeding card types, 
in ascending sequence. (Leading 
zeros must te recorded.) 

Note: Sequence does not recognize Control
Level breaks. 

For eard 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, these with alFhabetic codes must 
apFear first. 

Do not enter a Sequence code in AND or 
OR lines. 

Number 17 (R: ccls. 
(fJ: cols. 

15-16 numeric) 
1:-16 alphabetic) 

t 
1 
N 

Sequence code is alphacetic 
One such card Fer grcuF } 
One er more such cards per 
grouF 

Sequence 
code is 
numeric 

Opticn 18 (0: cels. 
(t: cols. 

15-16 numeric) 
15-16 alFhabetic) 

t Sequence code is alphacetic; 
or 

c 

Card type must ce reFresented) 
in each group (sequence 

?code is 
Card type need net be repre- \numeric 
sented in each qrouF 

01-99, H1, H2 = Indicator number to reFre~ 
sent the 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 
GR line to which same indicator is to 
·8;fTp±·y····as·i"fi·-efi.epf-€€€-fr:t.ft<y ·l-~e· w i-t-h- .. 
indicator; or 
AND line 

Indicator turns on, and previous card
type Resultinq Indicator turns off, before 
total tiKe fellowing reading of card. 
(Other indicators--besides 01-99, H1, H2-
are also Fermitted, but require detailed 
understanding of time relationships and 
indicator hierarchy.) 

Three identical subfields: cels. 
21-27, 28-34, 35-41. Sutfields are in AND 
relationship; additcnal AND subfields, and 
OR relationships, availarle through AND and 
OR lines (see cols. 14-16). Only the 
first sutfield is descriced here. If 
entire area (cols. 21-41) blank, all cards 
tested against this line are identified as 
this card type. (See !~!~~~Q1-!he ~Erd= 
~~~g~~ce fn~£~ for erder in which 
identification lines are tested.) 

Po§itiQn_Jfsl§~_lj=l~l. Number of card 
column containing an identifying code. 
Right-justify; leadinq zeros unnecessary. 

N 

C 

D 

The ccde (col. 
must be absent 

'Ihe code (col. 
must be present 

27) , 
tto satisfy criteria 

27)~ for this card type 

Match entire character in data-card 
column against entire code in specifi
catien col. 27. 

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 aqainst zone portion 
of cede in specification col. 27. 

ChE~ES!~Jfol~l. 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/n in body of 
manual. 

Numrer of stacker tc which card type is 
to be directed (subject to stackers avail
able in particular I/O unit). 

Input-file card type to normal or 
enly stacker of I/O device; or 
Combined-file card type requirinq 
cutput operation; or 
AND line 

1-5 Input-File card type to specific 
stacker of I/O device; or 
Combined-file card type requirinq no 
output stacker selection, card punch
ing, or card document-printinq. 

Field-description lines for a card type 
(or group of OR-relation card types)--one 
line per input field used in the proqram-
follow immediately ceneath 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 descriptien must 
not te in the same line. 

Note: R means that the entry is required 
When there is a Field-Descrirtien line. 

Pack.§Q 43 (0) 

Input data in standard (non-racked) 
format; or 
Input data net defined as numeric. 

P Input data, from field defined as 
numeric (0-9 in col. !:2), already in 
packed format--limitatiens: 

Maximum length of field = 8 celumns 
( = , 5 digit rosi ticns, plus sign); 
No Control Level (cels. 59-6 0) or 
Matching Fields (cols. 61-62) entry 
permitted. 

Note: In subsequent operaticns, a packed 
input field must be considered of length L 
= 2n-1, where n = number of columns. 

Fr.Q!LJ£21~.!-~.!!= q 71· ) 
First (leftmost) > 

To_J9.Ql§~ __ ~~-511· \ 
Last (rightmost) } 

card column of 
input field-
range: 1-80 

Right-justify; leading zercs unnecessary. 
Max. permissible field sizes where less 

than- 80: Numeric field--15 digit pesi
tions (plus sign); Alphameric field used 
in CCMP operatiens--40 positicns. 

~ Alphameric field; or 
Numeric field that need not te defined 
as numeric (see immediately telew). 

0-9 = Numter of decimal ~laces in field 
herety defined as numeric. Field must 
be defined as numeric if: 

a. Used in arithmetic calculatiens; or 

t. To be used in numeric (as con
trasted with logical) CaMP opera
tien; or 

c. Tc be formatted for output ty edit 
werd or zero suppress; er 

d. To act as search argument (ICKUP 
operation) for an argument tatle 
defined as numeric; or 

e. F (packed) is specified in col. 
43. 

Definition as numeric: 

a. Strips all zones--except in the 
low-orderposition--for general use 
of the field (i. e., the program 
packs the field); and 

b. Strips all zones for use of the 
field inControl-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. 
AI. T'SEQ, CONTD (x), TAB ~x) (~) (x), and 

PAGEx(x} prohibited--see body of 
manual for use of FAGEt~. 

L1-L9 = Control-LeVel indicator(s} for that 
and lower levels turn on when field 
contents in successive cards differ 
(L' is lowest level, L9 highest.) 

Multiple Control Levels for one card 
type must be specified in ascending 
sequence--Iowest level used appears in 
uppermost line for which a Control Level is 
designated. The lowest level assigned need 
not be Ll, and there may be gaps in levels 
used. A Centrol Level may be assigned to 
some card types and not others. 

Same Control Level may be split among 
several fields, but no other Centrol Level 
may intervene between the portions. The 
sum of the number columns for all portions 
of a split 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 seguence 
checked. 
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M 1-M3 Successive cards of sinqle or mul
tiple input and ccrrbined files are 
~eguence-cl:ecked en the field (~) ; 
also 
Multiple inpul OL combined files 
are matched on tte field(s)--this 
oetermines status of MR indicator, 
and seguence in which cards frem 
the several files are precessed, 
within the prj.orities (primary, 
secondary, tertiary) established by 
the file order in the input 
~pecifications. 

M1 must be assigned tc lowest-level or 
only Matching Field, M2 to next higher, M3 
te highe~t. 

A Matchinq-Fields level cannot be split 
tetween several fields in ene card type. 

Matchinq Fields may be assigned to some 
card types and not other~; tut 

a. At least one card type in each of 
multiple input or ccmbined files 
must have "atching ~ields assigned; 
and 

t. ~hE same numter of Matching-Fields 
levels must be specified for all 
applicable card types, and the 
length of a Matching Field of cne 
level must be uniferm. 

If any field to which a Matching-Fields 
level is assigned is defined as numeric, 
all matching and/or seguence-checking for 
that level is numeric (all zcnes stripped). 

!'3~S: .~g~.~1:!.p_~t._K.i~ ~ q_~ _c a n.!1 0 t h a v e Mat chi n q Fields a~~igned. . .. -- -- .-.- . . .. -.---.--.-. 

Matchinq Fields have DC inherent rela
tionship to Control Levels, nor need Con
trol Levels te specified selely because 
Matching Fields are specified. 

To relate a field de~cripticn to a particu
lar ene of several card types in an OR 
relation~hip, enter here the card-type 
Resulting Indicator assigned te the per
tinent card type. Fields without indicator 
are associated with all card types in the 
OR relatienship, regarales~ of whether they 
also appear with indicater--except for 
Control-level and Matching-Fields 
operations: 

If the same Contrel level or Matching
Field~ level aFpears bcth with and 
without an indicator in Field-Record 

Relation, the indicator-conditioned 
entry takes precedence when the per
tinent indicator is on. 

Any Control-Level or Matching-Fields 
entry without indicator 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 
number 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§1~Indi$2£§ 65-70 (e) 

Enter any indicator code (normally: 0'-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 
detal.l-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. 

~Jcols. ___ 65-§&l. Tests for value in 
numeri£ field greater than zero (low-order 
position '2- or no overpunch--but excluding 
all-zero value signed plus). 

~nus_(cols. 67-681. Tests for value in 
n~~§£i£ field less than zero (low-order 
position 11-overpunch--but excluding all
zero value signed minus). 

Zero or Blank. (cols. 69-7..Ql. Alphameric 
field: tests for blank. Numeric field: 
tests for absence of sianificant digits 
(1-9) ; i.e., turns en if blank, zero, to, 
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 Sterlinq
currency ameunts. (Refer to SRL publica
tion IBM Systg~36C Model 20, Sterling Cur
ren£~_g£2£essing-R2~1i~~§, Form C26-3605.) 

318 Systero/360 ~oael 20 CFS Repcrt Pregram Generator 



CAICULATICN SPECIFICATIONS (CP1ICNA1) 

SEe Figures G1 and G2 at End of chapter for 
sUFFlementary details. 

Note: OFeraticns cccur in the erder sFeci
fied, Vlithin grcuFing cf detail time or 
total time (see cels. 7-8). 

~ = Detail-time cperation 
11-L9, LE, 10 = Total-time operaticn, and 

Ferfcrmed cnly if the Epe
cified indicator is then 
cn. LO ncrmally alVlaYE on 
(exceptions: see text). 
l'-L9 cn Vlten ccntrcl treak 
of that cr higher level. 
LR on after processing last 
input card (alEc turDE cn 
11-19) • 

Note: All detail-time calculaticn specifi
c;:t"ions [ust precede those fcr total time. 

Three identical subfields in ANt rela
tionship: cols. 9-11, 12-14, 15-17. One 
to three indicators may te entered to con
dition performance of thE operation. sta
tus cf tt€ indicatcrs not affectEd ty 
specification here. 

Entire field blank = Execute operatien each 
program cycle 

txx (xx = any 
indicatcr) 

Nxx 

Execute operation only 
if that indicater is 
on. 

Execute operation only 
if that indicater is 
off. 

Note: An indicator in cols. 7-8 is in AND 
relationshiF tc indicators in eels. 9-17. 

18-27 
33-42 

Field namES or literals used in calcula
ticn Enter left-justified. 

Must tE defined as Result Field in cal
culaticn EpEcificaticns cr--if it is an 
inFut field--in inrut Epeeifications. 

Numeric. 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 Foint. 

]~1§: + is punch combination 12-6-8 

Alphameric. Maximum lenght: eight EBCDIC 
ch;:r;:cters, plus enclosin.g apostrophes. 

Fa~1Q~_J used with operation codes ADD, 
SUB, MULT, DIV, CaMP, TAG, LOKUP. 

Fa~1g~-1 used with all operations except 
MVR, 'TESTZ, SETON, SETOF, TAG, RLAEL. 
(Field name limited to four characters if 
used with EXIT operation.) Also see 
Figures G1 and G2 at end of this chapter. 

Entry of an RPG operation code, left
justified, required (except in a Cemments 
line--asterisk in cel. 7). 

Decimal alignment automatic in arithmet
ic operations and numeric COMPo Sign con
trol automatic in arithmetic operations. 
Results of arithmetic operations always 
signed; zere result alVlays +0. See Figures 
Gl and G2 at end of chapter for operations 
summary. 

Operations with Reduced Field-Size limits 

COMP (alphameric): 40 positions 
1CKUP (alphameric): 80 positions 
Arithmetic ops. reguire numeric fields; 
TESTZ reguires alphameric field. 

Name (left-justified) representing loca
tion where resu~t of operation is to be 
stored. One to six characters (four
character limit if uEed with RIAE1 OPe 

code); first alphabetic, remainder alpha
betic or numeric. No special characters or 
embedded blanks. PAGE has special use; 
INxx restricted in RIAEL lines; 
TAB (x) (x) (x) confined to function table. 

See Figures G1 and G2 at end of chapter 
for operations requiring Result-Field 
entry. 
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Every Result Field must te defined ence, 
either in a calculatien sFecificatien er-
if it is an input or table field--in the 
input or file extension specifications, 
respectively. If defined Kore than ence 
(unnecessary), all defini tions (length, 
decimals) must be uniform. 

A field is defined by assigning field 
name (cols. 43-48), field length (cels. 
49-51), and--i f numeric--decimal Fosi tions 
(col. 52). Resul t Field is used wi th 
arithmetic, move, TESTZ, and RIAEI 
operations (i.e., all exce~1 CCMF, SETCN, 
SETOF, Ge'lC, TAG, EXIT); used with [CKUP 
only if function table. 

1- 1 5 

1-40 
1-80 

Ne Result Field with this operation 
(cols. 43-48 blank); or Result 
Field not defined here. 
Numeric field (if teo short fcr 
result, high-order digits lest). 
Alphameric field used in COMP op. 
Alphameric field used in tacle IO~UP 
op • 

• -25~= Alphameric field, net used in ceMP 
or LOKUP OPe 

Leading zeros unnecessary. 

t AlFhameric field (cr numeric field 
that need not ce defined as such); or 
No Result Field with this operation 
(eels~' --~3 ';;Sf1ilcinkl ;6t-
Result Field not defined here. 

0-9 Number of decimal Flaces in field 
(hereby) defined as numeric (total 
field length in cols. 49-51). 
Field must ce defined as numeLic if 
(a) Used in arithmetic ops.; or 
(b) Used in numeric (as contrasted 

with logical) eeMP op.; or 
(c) To be formatted for output ty 

edit word or zerc sUFFress; er 
(d) To act as search argument (ICKUP 

op.) for argument table defined 
as numeric; or 

(e) output to be in packed format. 

H = Half-adjust result of arithmetic opera
tion before dropping excess decimal 
position (s). 

Any indicators may te specified-
normally: 01-99, H', H2(if H1 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 IORUP). 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. 

Plus J£ols~ __ 54-221. Result greater than 
zero (excllldes+O). 

Minus (cels.56-57). Result less than zero. 
Zer2-1£~1§~ __ 28-2~1. Result zero (always 

+0). Also on initially, and following 
Blank-After (output specs.) 

Compare (CCMP) operation (R--at least one) 

An indicator whose assignment reflects 
the operation result turns en; others turn 
off. One indicator assigned to more than 
one cendition turns on if any of these is 
satisfied. 

> Factor 2 
< Factor 2 

Factor 2 

Comparison algebraic fer numeric fields, 
logical (EBCDIC sequence) for alphameric 
fields. 

Test Zone ('IESTZ) (R--at least one) 

Alphameric field only. High-order posi
tion ef field is tested. An indicator 
whose assiqnment reflects the operation 
result turns en; others turn off. One 
indicator assigned to more than one condi
tion turns on if any of these is satisfied. 

Hign_J£Ql§~ __ 2~=221. 12-zone (hex.50 or 
ex) 

Lo~-1£olE~ __ 2£=57l. 11-zone (hex.60 or ex) 
Bl~n~_Jcols~_~~=211. No zone (not hex. 

50, 60, ex, Dx). Also on initially, and 
following Blank-After (Cutput specs.). 
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Set Indicators 
one) 

I C'"C\ 'TIf'\ 1.1 
\...JJ,;J.LV J.l I 

, ___ .L 

J..ta;::,I.. 

The indicators specified are turned on 
or off, respectively. 

Tarle Lock-Up (LOKUP) (R--cne or two) 

One indicator may be assigned to one of 
the three conditions; or cne indicatcr, 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 t~o ccndi
ticns, an Equal match takes precedence. If 
a table entry meets a specified condition, 
the corrEsFonding indicator turns en; a 
different indicator assigned tc another 
condition, turns off--if it is the same 
indicator, it will bE en. If the 
condition(s) cannot be satisfied, the 
indicator(s) will be off. 

Search 
!£g~:m-en! 

2 > Factor 1 
2 < Factor 1 
2 Factor 1 

Note that High and Lcw significance is the 
reverse cf fcrm-cclumn heading. 

other Operaticn Ccdes 

No Resulting Indicators permitted. 

co~~§n1~ 60-74 (0) 

Permits any ccmments to re printed at 
generaticn time next to specificaticns in 
the same line, without affecting program 
generati·cn. . 

FILE EXTENSION SPECIFICA~ICNS (OPTICNAL) 

Required if table lock-up (LOKUP) used in 
Calculaticn Specifications. 

Leave clank. 

Left-justify. Four to six characters 
(four-character limit if used with RLAEL 
op. 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 Table Entries ~r Record 33-35(R) 

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 unnecessarYe 

Maxima: Alphameric--80 columns 
Numeric--15 columns 

Leave blank: Packed-data table input 
not permitted 

Decimal Positions 44 (0) 

1) 

0-9 

N 

1> 
A 

D 

Alphameric 
Number of decimal places in numeric
table field. 
o 

~able search only for Equal match 
Table values in 1 
ascending sequence High or Low search 
Table values in specified 
descending sequence 

Se~ond Tabl§L Alternating-Table Formats 
46-57 (0) 

Name of tabie to which seccnd entry in 
each card belongs. Entries eguivalent to 
those described under col. 27-32. 

Equivalent to cols. 40-42, but for 
second table. 
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Leave tlank. 

]~£i~~1_Rf~i!i2n~ 56 (0) 

Eguivalent to col. 44 

Eguivalent to cel. 45 

£om~~n!§ 58-74 (0) 

Permits any ccmments to be ~rinted at 
qeneraticn time next to specifications in 
the same line, w~thout affEcting program 
generaticn. 

OUTPUT-FCRMAT SPECIFICATICNS (CPTICNAL) 

output specifications contain entries cnly 
for output and cembined files. All detail
(or heading-) time output s~ecified ahead 
of total-time output. output (within 
groupinq 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 fer same File-Identification 
qroup. 

(Freferably, alternate funching and 
forms-~rinting when more than ene of either 
durinq same cycle segment.) 

Xil~~~~~ 7-14 (R) 

Enter once for each outfut eperaticn to 
the file (but card punching and card
printing to the same card specified under a 
single file-identification entry). 

Exception: When cutput te same file 
specified refeatedly, file name need net be 
repeated if no other file name intervenes. 

Left-justify. Cne to eight characters: 
first alfhatetic, remainder al~habetic or 
numeric; no special character or embedded 
blanks. Same name must appear as output or 
combined file in file-description 
specifications. 

1Y~ 15 

r (0 r H) 
'I 

(R) 

Detail-time output 
= Tctal-time output. 

Durinq 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) • 

AND = Output Indicators (cols. 23-31) in 
this line must be considered with 
those from the preceding line to 
estatlish the conditicns under which 
the output is ~erformed. 

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 
a~propriate time. 

Forms control frem the precsdinq 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. S~ace/After or Skip/After has throuqh

put advantaqe ove~ Space/Before or 
Skip/Before. 

3. If Space/Before and Skip/Before both 
specified: Skip is executed, followed 
by Srace. 
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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 respectively)--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 iaentical sub fields in AND rela
tionship: cols. 23-25, 26-28, 29-31. 
Only the first subfield is described rere. 
One to three indicators may be entered to 
condition performance of the output opera
tion; additonal 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 

fJxx (xx = any 
indicator) 

Nxx 

1)0~ (or 'bOV) 

Execute operation each 
proaram c yc Ie. 

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 trat are off initially, or txx 
~or indicators that are on initially (Zero
or-Elank), the output is per~ormed before 
t}e first card has been read. 

IFi~1~_De§~riE1ion_an~_~ontrol 23-47 (0) 

One line describes one output field 
within the file-identification group 
--separate line required for card punchinq 
and card document-printing. 
Field-description lines follow immediately 
bpnea t} the pertinent file identification-
~ield 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 wit} field PAGE, do not condition 
its output, but cause initialization to 
1 before output. 

Any field name defined in Input, File
Extension, or Calculation Specifications. 
Field namE PAGE for automatic consecutive 
number ing. 'Left- j usti fy. 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 consta-nt specified (cols. 45-70). 
Either field name or constant required. 

Zero Suppress 38 (0) 

~ Alphameric field; or 
Constant specified (cols. 32-37 
blank); or 
Edit word specified (cols. 45-70); or 
Packed Fie Id (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 riahtmost position in 
output file (forms print position, card 
column, or card-interpret position). 
Riqht-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 wora. 

output to card file. Col. 41 establishes 
whether punching or interpreting: 

~ 0 = Punching 

1-6 Print head to be used for 
interpreting. 

Pa~fed 44 (0) 

~ Data to be output in standard (non
packed) format; or 

P 

Pield 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)/2, where 

n digit capacity of field; and 
E 0, if n is odd, and 

1, if n is even 

COQ~l~nt 45-70 (0) 

left-justify. Any EBCDIC characters 
that are to appear in tre output recora are 
~p.~g.if!.~.gh~K~J: .~.rL~l.Q~~.gt.nC:l..p~$.trQpJ1E;J;:;_~_ ... 
(Two successive apostrophes within the con
stant appear as one apostrophe in the out
put.) Distinquished from edit word by 
absence of field name (i.e., cols. 32-37 
are blank). Zero Suppress (col. 38) and 
Packed Pield (col.44) must be blank. 

Eaii-RQ£Q 45-70 (0) 

left-justify. Any EBCDIC characters, 
enclosed in apostrophes. Some of the 
characters appear as such in the output 
record; others serve special functions. 
Distinguished from constant by presence of 
field name (cols. 32-37). The field named 
in the line must be definea as numeric, and 
must contain valid diqits (no hex. A-P, 
except in sign position). Zero Suppress 
(c 0 1 '. 3 8) and Pac ked Fie 1 d (c 01 • 4 4) m us t 
be blank. 

Abbreviated rules for edit words. 

1. Body of E di t word = Exact number of 
positions allowed for data diqits, 

spaces, and any constant data desired 
among--but not following--them, plus 1 
if $ symbol. Blank is replaced by 
diqit--with possible exception of lead
ing O--from correspondinq field 
position. 
o = reading 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-woro 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-en try) poi nt. 

* Asterisk protection = * replaces 
leaaing zeros through this point, 
and any constant edit-word charac
ters to the first significant 
aiqit. Precludes $. 

Any EBCDIC character (except ~ or &) in 
the eait-word body--including comma and 
decimal point--to right of first signi
ficant diqit or end of zero suppres
sion, appears identically in the corre
sponding location of ~~e output record; 
to the left of that point, it is 
suppressed. 

Presence of eait word removes low
Q!;"Jl~ r- PQ;?i:tigI} .. ~_9.ne. fr.QIlL .QJttQut, .. 

2. Status portion of edit word = Positions 
to right of body throuqh CR or - sym
bol, usea to identify necrative values. 
If no CR or - to riqht of body, there 
is no status portion, 
~ or & = ~ in output record 
CR or - = CR or -, respectively, in 

output record when data 
neqative 
~ in output record, when data 
not neqative. 

3. Expansion of edit word = Positions (if 
any) to riqht of status portion; if no 
status portion, then to riqht of body. 
Any EBCDIC character (incl. & ana 
space) appears identically in output 
record. 

reave blank unless processing Sterlinq
curtency amounts. (Refer to SRI publica
tion IB~_~Y~1emL1QQ_Mode~ZQL~ter!ing_~~~= 
£gn£Y_R£Q£gssina_R2~line§, Form C26-3605.) 
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Op. Nature af Operation Factor 1 Operation 
Factor 2 Result Comments 

Class Code Field 
Possibilities Presented Algebraically 

Add Factor 2 to Factor 1 a (N) ADD b (N) c (N) a+b=c/a+a=2a/b+b=2bl a+c=c I I 
c+b=c I I c+c=2c 

-Set Result Field to zerOi then odd Factor 2 Z-ADD b (N) I 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-a=O/b-b=O/a-c=c I I c-c=O is the most 

~§ c-b=c I/c-c=O efficient method to 
I: j set a field to zero 
o 0 =c Set Result Field to zeroi then subtract I Z-SUB b (N) c (N) O-b=cl/O-c=-c O-c=-c: best method ~ GI I 8- ~ I Factor 2 I to reverse sign 

I 
.!:!"O Multiply Factor 1 by Factor 2 a (N) MULT b (N) c (N) axb=cl axa=a 

2 
/bxb=b 

21 axc=c I I 
'to cxb=c I I cxc::=c 2 
E E 

..r:: .-
-"E ~ Divide Factor 1 by Factor 2 (! (N) DIV b (N) c (N) c+b=c/c+c=l/b+b=1/c+c=c

11 b;'O <0 
c+b=c

1
/c+c=1 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!!d 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 unchonged. Excess left ~ositions of 

a longer Factor 2: Not moved. 
't:l 
GI Move Factor 2 into Result Field - MOVEL b (A/N) c (A/N) No decimal alignment performed. If Factor 2 shorter: Right j left-justified I positions of result field unchonged. If Factor 2 longer: 

"0 Excess.right positions not moved, except for the sign if the 
'0 result field is mmeric. 
I: 

.. 0 from low-order position of Factor 2 MLLZO b (AjN) c (AIN) 
21; to low-order Result position o u 
.~~ 011 from high-order position of Factor 2 MHHZO b (A) c (A) GI- l: 
11.0) 0 to high-order Result position· 0.: N 
OIl':: 011 

> from low-order position of Factor 2 > ;:) 0 0" 
~~ ~ to high-order Result position I MLHZO b (AjN) c (A) 

from high-order position of Factor 2 MHLZO b (A) c (AjN) 
to low-order Result position 

N 2 Compare Factor 1 to Factor 2 a (A-N) COMP b (A-N) Numeric fields decimal-alignedi missing positions treated as 
0 .... u zeros. Alphomeric fields left-aligned; missing positions VI .-

WIJ't:l treated as blank. Numeric compore is algebraic; alphameric 
.... I:..!: 

is logical EBCDIC. ~ 0 0) 
.. I: Q. CIt __ 

a~-; Identify zone in high-oraer posiHon of iESiZ c (A) A Resuiting indicator assigned to Biank is on at start 8. foilow-

u<e! alpho. Result Field ing Blank-After 

:! Tum on one, two, or three specific SETON 
0)£ indicators 

:E 8 Specify one, two, or three Resulting Indicators 

~] Tum off one, two,or three specific SETOF 
indicators 

11, 
Branch to another RPG calculation GOTO name One to six characters ~ 

0 specifications line First character alphabetic; 
0)= 
I: 0 Identify line as destination point of GOTO name TAG One to ,ix ,ham,te" I remainder alphabetic or numeric. 

&~ III instruction(s) RLABL may also be 
~12 Branch to an external B.A.L.· routine EXIT name One to four characters TABx or INxx. g: .~ Identify RPG field for use in external RLABL name 
eo-g routine One to four characters mZ_ 

~ 
Search argument toble for value that bears argument LOKUP 

I T~;;~(~bll 
function table I No decimal alignment performed. At least one Resulting 

011 T to search argument the relationship speci- I a (A-N) (oplional) II""kO'" neoded. Do 001 ogign R.wlling I""i~ ... to 

I 
Jig fied by Resulting Indicator(s). If a function (A-N) TABx(x)(x) both High and Low. Table should be in sequence if 
~...J table is specified,corresponding function is (A/N) Indicator in High or low. 

located. i 

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 

Figure 81. Calculation Cperations Summary 
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IB~ INTBHATIONAL IUSINESS MACHINES COII'OIATION 

REPORT PROGRAM ..GENERATOR CALCULATION SPECIFICATIONS 
IBM System/360 -----

p~-----------------

"- -----------------

i! IncIlcators 
Resulting 
Indicators 

1 1 
i i z .... 

I 1 II ..... - .. 
floW 

Iionk 
line 

~ ] 
Factor 1 Operation Factor 2 R .. ult FIeld 

~ 1~ Compare 

* 11 ~ low ~ l l l * 
1>2 1<2 

) • S 6 7 • • 10 It 12 '3 , .. '51617 II I. 20 21 22 23 24 25 26 27 21 29 30 " 32 :13 :w 35 ,. 37 31 3t 40 41 42 43 .. ., ... 47 .. 4f:J051 5253 54" 5657 "" 
, 1 i C[J -1" --f'-~.t~~ I eN\) i i IA'oIDI I I IN I ! IN -~- r~- -~-
'/2 : cIT - ... ---~ - -'.+- ! I i / i I I ! ~!-!A!DID ; I N • ~ I -1-1-- I-~ 
" ! cI-I_ -~ - 1--.- ~" : SUr81 : it-. .)1.1 _'-1 _ _ L 
oj. I -~- I I i I Z:- ,5U!~ .... i N -1-- i 

cl-.... -- 1--.- - 1-- -.jo-

,_ 12'·3351.1 
Printed in U. S. A. 

Comments 

60 " 62 63 .. 65 66 67 " " 70 71 n 73 74 

I i , I ! I If:l, 

! ' I ! I : I ' .' I 

I : 

I ! r i ! : I 

,t. , , (Nil ~:U LT tIo N -'-- -.;.- i : I I • , i I 
CI-. __ -- f-+-- -

~T. I C - ... - -- (!N:) DIV .... 1'1 -14- -l- ' I I i i ! I , , i 

,T'I q-. - .... -- -1-- - .... - - i VA I , 
i ~ - -1-+- -+-- i i i i : , 

i i 
I 

I:' ! C -I-. ..... - 1--.- - - I ~ Vf Ai/IN I AlIii' , ! : I I ; ! i : : I : ; ! I 
, ,I c_ I I OV ~L AIIN . I , '(~!/I" I : I ! I I , 

! i I , 
... -- I- -- I-- ! ; 

1 I.! c -- -- !-- ! l!1L L ziti AlliN I (~JI" I 
I i ! : : , --

II C 1--1-. ... - - -1--r- - 1-. - i WI H Hizlt-i fA fA 1 I 1 
I ill i I . I I 

1 2 CI-. ~ L HZ:" All!" IA I i I : I i I I i , 
I 

-I- . ... - -- --
I 'i C -~-' 1--

I HI. Zill fA I AlII'" ! i i Iii I 

I • I C I- -1-- - lA-ND ~MP lA,-N T I I Ii. I 

I • C 
I TE S1Z A I j I i I 

I ! ! - - I 

C - ET ~. I ' ! i I i 
I I 

lET OF TT :1 ! I I 
C -
c_ -- ~- - - -- - i 10 TO IN)! ME I : I i! I I 

I C __ ,..._ ("..., WE [ ,AG ! ; i : T , : 

C 
'-- - '- .... --_. --.- EX IT ~~ tt~ I II ·1 ! I 

i C LA &L ~~ !i~ -,...1-- I I i I i 
A- NI) ~" liP ~A 8~ =~ IT ,'I ~lA 11'1 f-

Ii IT I, C _. 
~- - - ... 1--- - -.. ···--·t.-=~~~~~or!~~:.::~\::OTum; ............. . 

I 
~~ : ::::;:"' I Pt.. ~ .. , ~i ~!us~ ~:,:I ~~.:!r 

Le,."": . E..try R&1.ulted.jNax. Len,th WNl- A ... N Result; ... } At l .. sl .... e r.,\"ir.d_~ D-OO Da-o 

--- - - - -E.atry Optloncal o~ Entr, <A-N)- EIUtcr.boot both 110_ IJldlcators --- --- ----Op~ionDI 

• NOTE: The entries designa.t.ed Q.S required in. Field Length. ctnd. Decima..l Positions a.re neCeS9d.Y~ onl~ if the 
a.ssocia.ted. Result Field. is nat c:l.efined. elsewhere. 

Figure G2. Fields Pertinent tc Each CFeration Code 
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During generation of an object frogram, 
RPG frints a listing that ccntains: 

• The comflete image of every specifica
tion card in the RPG scurce-frogram 
deck, one card te a line. 

• A consecutive number, as counted by RPG 
during reading of the source deck-
frinted to the immediate left ef each 
source-card image. 

• A siqnal--the letter "S"--to the left 
ef the consecutive number, whenever the 
contents of columns ~-5 (page and line 
sequence number) of a specificaticn 
card represent a repetition cr ster
down in EBCDIC sequence frcm the pre
ceding card. This does not interfere 
with continuation ef program genera
tien. ("S" is nct printed the first 
calculation specificaticns line.) 

• Messages that reflect the status o! 
cbject-program generaticn, signal all 
kinds ef errors, and dccument core
storage assiqnments. 

A specimen of an EPG frcgram listinq is 
included in the SRL publication l]]l~~E!~~L 
36Q_~~~1_20L~~£~f!~rogfE~gen~fA!~f_1Qf 
punch=Ca~_~gui~~en!L_Q~f~!ing_pr~~~~f~§, 
Form C26-~800. 

A~S~it~S ru~t~t R~G G~~~Ri~rb.bt OBjECT 
PROGRAM 

Me§§A~lQ~B!ifi~ti~n 

Each message is preceded by a unique 
Message-Identificaticn Ccde. From left to 
right, the ccde represents: 

Program Identification = RG 
Messac,e Serial Number--three digits 
Significance Code--one letter 
Type cf specification card to which the 

message primarily aprlies--one letter 
(not pertinent to all messages) 

Figure B' portrays the messaqe
identificaticn format, and lists the 
related codes with their meanings. 

The words CARD NUMBER are rrinted at t~e 
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 I 2 0 E C X ----t .. ~ 

Program Identification: II 
RG (for RPG) I T TjV ~-

Serial Number: I 
unique number for I 
each message I 

I 
*Significance Code I 

**Type of Specification ________ J 
Card to which Principally 
Applicable 

*Significance Code 

A = ACTION 
Operator action is required before system is restorted. 

C = CAUTION 
An abnormal - though passibly 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 5O~ce program required. 

INFORMATION 
Infonnatory message only. Operator action usually not required. 

W = WAITING 
System can proceed no further until errors have been corrected. 

**Type af Specifications to which Principally Applicable 

F = File Description 
E = File Extension 
I = I~ut 
.0- = Output FOI'lllat 

C = Calculation 

Figure H 1. 

~§sagg~ 

Format of Message
Identification Code 

The informational and diagnostic ~essaqes 
are listed below, in messaqe-serial-number 
order. Each message is preceded by its 
Identification code. 

The phrases s~own in upper-case 
characters represent the actual RPG 
messaQe. 
Sentences in lower-case letters qive 
supplementary information that is not 
printed in the program listinq. 

RG001 I 360/20 RPG LISTING. 
RPG prints this heading if 
the RPG source deck starts 
with the RPG Control Card. 

328 System/360 Model 20 CPS Report Prcgrarn Generator 



EG002 

RG003 

EGOO 4 

RG005 

RG006 

RGO'O 

RGO 11 

RGO ~ 2 

RG013 

RG014 

RGO~5 

RG016 

I 

A 

A 

C 

STORAGE POSITICNS. 
This message is fellowed by 
the core stcrage capacity 
specified in the RPG Cen
trel 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 message is associated 
with halt t12. It indi
cates invalid entries in 
cols. 7-9 or 12-1q of the 
RPG Centrol Card (Card H). 

NO CCNTROL CARD. 
This message is associated 
with halt t11. It indi
cates that the source deck 
is not preceded by an RPG 
Centrol Card (Card H.) 

COL. 6 INCORRECT, CARD IS 
BYPASSED. 
This message fellows the 
image of the RPG source 
card to which it refers. 

PROGRAM TOe 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 deseriptien cards must 
precede all other specifi
cation cards in the RPG 
source deck. 

E F THE FILE NAME IS INCORRECTLY 
SPECIFIED OR IS MISSING. 

E F FILE ~I'YPE ENTRY (Cot. 15) IS 
NOT I, C, OR C, OR IS MISSING. 

E F FILE TYPE (Cot. 15) AND 
DEVICE (COLS. 40-4E) ARE 
INCCMPATIELE. 

E F SEQUENCE (COL. '8) DOES NOT 
CCNTAIN A, ~, OR ELANK. 

E F SEQUENCE (cct. 18) IS NO'I' THE 
SAME FOR ALL INPUT FILES. 

When there are mUltifle 
input or cemtined files, 
all must have the same 
sequence specified. 

RGOi7 

RG018 

RG03' 

RG032 

RG033 

RG034 

RG041 

RG042 

RG043 

RG044 

RG045 

E F COLUMNS 40-46 CONTAIN AN 
INVALlt DEVICE. 

E F FILE NAME OR DEVICE IS 
MULTIPLY DEFINED. 

The same file name (cols. 
7-14) is assigned to more 
th~n one device code (cols. 
40- 4 6), or the same device 
code is associated with 
more than cne 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 
REFERENCEt. 

The table name defined in 
the file extension specifi
ca tions is not r.eferenced 
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 YIIE 
DESCRIPTION. 

E I THE FILE NAME IS MISSING, NOT 
tEFINEt, CR NOT 
LEFT-JUSTIFIED. 

E I THE FILE NAME DOES NOT REFER 
TO AN INPUT eR CCMBINED FILE. 

E I CARD-TYPE SEQUENCE (COLS. 
15- 16) ELANK CR INVALID. 

Under cne common file name, 
a card type with numeric 
sequence specification is 
followed by a card type 
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RG046 

RG047 

RG048 

RG049 

RG051 

with alphatetic sequence 
specificaticn, or the 
numeric sequence specifica
tion for card types is not 
in ascendinq order, or the 
field is tlank. 

E I ENTRIES IN NUMBER AND/OR 
OPT I C N (C 0 L S • 17 - 1 8) ARE 
INCORRECT. 

Card-type sequence checkinq 
is specified in columns 
15-16, but celumns 17-18 
contain an incorrect entry; 
or, the entries in cols. 
15-16 are alphabetic, tut 
cols. 11-'8 are not blank. 

E I ERROR IN RECORD IDENTIFICATION 
CODES (COIS. ~1-26, 28-33, 
35-40) • 

E I RECORr IDENTIFICATICN AND 
FIELD DESCRIPTICN APPEAR IN 
THE SAME SPECIFICATION CARD. 

An input specification card 
ccntains entries in columns 
7-42 and cclumns 43-10. 

E I A RECORD IDENTIFICATICN SHOULD 
PRECEDE THIS SPECIFICATION. 

E I FIELD LOCATICN ENTRIES (CCLS. 
44-5~) ARE INVAIlr, OR T'HE 
LENGTH OF A NUMERIC FIELD 
EXCEEDS '5 fOSITICNS. 

RG052 E I TFE FIELD WAS PREVICUSLY 
DEFINED WITH DIFFERENT lENGTH 
OR DECIMAL fCSITICNS. 

... -----R6-B-53- . '-E- I . mTHfr---p lEE DNH-r----rs----fH--S-s-I-H-&-,---·~--
LEFT-JOSTIFIEr, BEGINS WITH 

RG054 

RG055 

RG056 

RG057 

TAB OR CCNTt, CONSISTS OF ALT
SEQ, CR CONSISTS OF PAGE FOL
LOWED BY CNE CR TWO 
CHARACTERS. 

E I PLUS OR MINtS INDICATORS ARE 
SP~CIFIED FCR ALPHAMERIC 
FIELD. 

E I THE MATCHING FIELD SPECIFICA
TICN (CCLS. 61-62) IS 
INVALID. 

E I INDICATOR SPECIFIED IN FIEID
RECCRD REIATICN (COIS. 63-64) 
IS NOT A RESULTING INDICATOR 
OF AN ASSOCIATED CARD TYPE. 

E I STERLING FIELI SPECIFICATION 
IS INCORRECT. 

The entries are invalid; or 
the sterling field (cels. 
1~-74) ccntains specifica
tions, but the RPG Central 

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 STERI,ING 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 REPER 
TO AN CUTPUT 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 

E 0 

E 0 

FILE IDENTIFICATION AND FIELD 
DESCRlfTICN SPECIFICATIONS AR! 
NOT IN CORRECT SEQUENCE RELA
TIONSHIP, OR ALL DETAIL OUTPUT 

-·---f1eE-S--N-e-Jf-PRE-€-E-f1£--Hf:;--.lfBIflH.-

INCORRECT INDICATORS. 

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 
Indicators. 

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 ONE OR TWO 
CHARACTERS. 

E 0 THE FIELD IS UNDEFINED. 



'RG083 

EGOS 4 

RG085 

RGOS6 

RG087 

RG088 

RGG89 

RG090 

RG'O' 

RG 102 

RG103 

E C INCORRECT APOSTROPHES IN CON
STANT OR EDIT WCRt. 

E 0 END POSITION (CCL~. 40-1.13) IS 
MISSING OR INVALID, IS SMAtTER 
THAN TEE SIZE OF THE FIELD, 
CONSTANT, OR EDIT WCRD, OE IS 
INCOMPATIBLE WITH TEE OUTFUT 
FILE OR DEVICE. 

E C BOTH ZERO SUFFRESS AND A CON
STANT CR EDIT weRD ARE 
SPECIFIED. 

E 0 ZERO SUPPRESS OR AN EDIT WORD 

FIELD. 

I 0 STERLING FIELI IS INCCRRECTLY 
SPECIFIED. 

The entries are invalid; or 
the Sterling field (cols. 
7'-74) contains specifica
tiens, but the RFG Centrol 
Card is l:lank in cols. 19 
and 20. 

E 0 STERLING FIELt IS SFECIFIED 
WITH INCORRECT DECIMAL LENGTH. 

Either the field is defined 
as alphameric, or Decirral 
Fositiens is greater than 
4. 

E 0 STERLING FIELD IS SFECIFIED TO 
BE IN PAC~ED FORMAT. 

E 0 EDIT WORD HAS INCORRECT LENGTH 
OR WAS PREVIOUSLY USED WITH A 
FIELD OF DlFFERENT LENGTH. 

E C THIS FIELD IS UNDEFINED CE 
INCORRECTLY SPECIFIED. 

This message is followed by 
the headings 
FACT.1 FACT.2 RESULT F. 
and the ccnsEcutivE number 
ef the.affected card is 
print~d l:elow the aFFreFri
ate heading. 

E C THE FOLLOWING FIELDS SHCULD BE 
BLANK FOR THE OPERATICN. 

This message is followed by 
the headings 

RESUlT F. 
and the ccnsEcutive number 
of the affEcted card is 
printed l:elow the apprepri
ate reading. 

E C TPE FOLLOWING ENTRIES ARE 
REQUIREt, BUT MISSING CR NOT 
LFFT-,JUSTTFI:Er:.. 

RG104 

RG105 

RG106 

RG107 

RG109 

RG 110 

RG 111 

RG 112 

RG 113 

RG 114 

RG 115 

This message is followed by 
the headings 
FACT.l FACT.2 RESULT F. 
and the consecutive number 
of the affected card is 
printed below the appropri
ate heading. 

E C DETAIL CALCULATION IS ENCOUN
TERED AFTER TOTAL CALCULATION. 

E C OPERATION CODE INVALID. 

E C RESULTING INDICATOR IS 
REQUIRED, BUT NOT SPECIFIED. 

A CeMP, LOYUP, TESTZ, SETON 
or SETCF operation has been 
SPecified, but a resultinq 
indicator has not been spe
cified in columns 54-59. 

E C RESUI,TING INDICATORS ARE SPE-
CIFIED, BUT NOT PERMITTED. 

A Move, Move Zone, EXIT, 
RLABt, GOTO, or TAG opera
tion has l:een SPecified 
with resulting indicators. 

E C RESULT FIELD CONTAINS A 
LITERAL. 

The specification in 
columns 43-48 is incorrect. 

F 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 LCYUF OFERATION 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. 

GOTC is specified for 
detail time and TAG is spec
ified for total time, or 
vice versa. 

This is only a warning 
message. 

E C A TAG IS SPECIFIED WITH INDI-
CATORS OR RESULTING 
INDICATORS. 

E C THE SAME LABEL APPEARS IN MORE 
THAN ONE ~AG STATEMEN~. 

E C THE RESULT FIELD WAS PREVIOUS
LY DEFINED WITH DIFFERENT 
LENGTH OR DECIMAL POSITICNS. 
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RG116 

RG 1 ~ 7 

RG 1.8 

RG 119 

RG120 

RG 121 

RG122 

RG 123 

RG131 

RG 132 

RG 133 

RG134 

E C SPECIFIED LENGTH OF ALPHAMERIC 
RESULT FIELD EXCEEDS 25E FOSI
TIONS, OR NUMERIC RESULT FIELD 
EXCEEDS 15 POSliICNS, OR NUM
BER OF DECI~Al FOSITICNS SPEC
IFIED EXCEEtS FIELD LENGiH. 

C C RESULT FIELt MAY NCT EE LARGE 
ENOQGH. 

~he nature of the operation 
can Froduce a result larger 
than size of result field. 

This is cnly a warning 
message. 

C C THE FIELDS IN THESE OPERAiIONS 
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 NCT PRE
CEDED BY A DIVIDE WITH iHE 
SAME INDICAiC~S. 

E C RESULT FIELD NAME BEGINS WITH 
TAB, BUT THE OPERATION IS NOT 
LOKUP OR RLAEl. 

C C HIGH/LOW INtICATOE FOR lOKUP 

RG135 

RG136 

RG137 

RG138 

RG'41 

BUT NO TABLE SEQUENCE RG142 
SPECIFIED. 

This is cnly a warning 
message. 

C C FUNCTION TAElE SHCEiEB THAN 
- --ARG-B-ME-NT---TA-EE-E--.---------------------- -- - -- ------

This is only a warning 
message 

E MULTI-FILE FECGBAM, EUT NC 
MATCHING FIEltS SPECIFIED. 

E I THE OVERALL LENGTH CF CCNiROL 
OR MAiCHING JIElDS IS lARGER 
THAN 144. 

E I THE OVERALL LENGTH CF MAiCHING 
FIELDS AND/CR CCNTRCL FIELDS 
FOR ONE LEVEL IS NOT CCNSiANT 
FOR ALL PERiINENT CARD TYFES. 

E I A MATCHING FIELD IS MULTIFLY 
DEFINED WITHIN A RECORD-TYFE 
GROUP, BUT THE ENTRIES IN 
FIELD-RECORD REIATICN ARE THE 
SAME. 

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 
GOTO STATEMENTS. 

This message is followed by 
the name (s) • 

C 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~ 

-le-w-ed--by----a---3:ist--o-f-a-l-l------- -
undefined indicators. 

E C INCORRECTLY DEFINED INDICATOR 
LABELS. 

INxx in RIAEL does not 
identify a valid indicator. 
This message is followed by 
a list of all incorrectly 
specified indicator labels. 

C UNREFERENCED INDICATORS. 

I 

The message is followed by 
a list of all indicators 
that are defined but not 
referenced. 

ihis is only a warning 
message. 

END OF DIAGNCST!CS 
NO ERRORS 



RG 15 1 I 

RG151 

RG 161 I 

RG162 I 

RG 16 3 I 

RG164 I 

END OP DTAGN05~ICS 
REVIEW CAUTICNS 

This mes~a~e i~ asseciated 
with halt DO 1. It indi
cates that--\oIhile therE 
\oIere no kncwn errors in the 
source deck--abnormal con
ditions, a~ defined ty Cau
tion mes~ages (Significance 
Code C), exist. 

END OF DIAGNOSTICS 
EREORS IN SOURCE DECK 

This message is associated 
with halt r:~4. It indi-
catEs that known errcrE, as 
defined cy 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 
frEcedEd cy its core 
storage address in hexade
cimal notation. 

DATA FIELDS 
ADDRESSINAMEllENGTH IN EYTESI 
DEC. POS.I'IYFE 

This message is folloWEd by 
a list of all defined 
fields in the following 
order: 

Alphameric fields, Numeric 
fields, Tatles. In thE 
column ADDBESS, the core 
storage addIesses of the 
data fields are listed in 
hexadeci~al notaticn. The 
column TYPE indicates 
whether the field is alpha
meric or numeric. 

CCNTBOl FIELDS 
ADtRESSICCNTECL LEVELl 
LENGTH IN BYTES 

This messa~e is fellowEd by 
a list of all assigned con
trel levels and matching 
fields. The celumn AtDRESS 
contains the addresses of 
the centrol fields in hexa-
decimal notation. 

LITERALS ANt CCNSTANTS 
ADDRESSILENGTE IN BYTESI 
DEC. POS.ITYPEIACTUAl 

This message is folloWEd by 
a list of all constant~ and 
literals defined in the 

RG 16 5 I 

ADDRESS 

xxxx 

xxxx 

RG 16 6 I 

RG167 I 

program. Their core 
storage addresses are 
listed in the column 
ArtEESS in hexadecimal 
notatien. The remark 
NUMERIC, ALPHAMERIC, or 
EDIT WCRD 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 RECORDS 
INPUT FIELDS 
DETAIL CALCULATIONS 
TOTAL CALCULATIONS 
HEADING AND DETAIL LINES 
TOTAL LINES 
OVERFICW LINES 
OUTPUT FIELDS 
USER'S SUBROUTINES 
TRANSLATE SUBROUTINE 
TRANSLATE TAELE 
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 RCUTINE 
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 
assiqned ty RPG. The 
addresses are represented 
in hexadecimal notation. 

GENERATION CCMPLETED. 
This message is associated 
with halt DFF. 

TABLES. 
contents of table cards 
exactly as loaded. 
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N01~: References for each subject are listed in paqe-number sequence. Those deemed more 
important than others are underscored. 

&--see Ampersand 
$--see Dcllar sign 
1* card •••.•••••••••••.••••••••••••••••• 39 

_~ __ T_~~ __ ~ ___ T~\ 

\~ee d~~U ~llu~~aLuL~, LU} 

O--see Zero, distinction frcm letter 0 
01-99 indicators-~see Indicators, 

01-99 
12-overpunch--see 

Edit word; 
Preventing 12-overpunch; 
Sign removal; 
Zero sUFpress; 
Zoned; and 
Zones 

1P indicator--see Indicators, iP 

Absolute addition or subtraction: 
Figure 68, Part III, 
lines 02 and 03 •••.•••••••••••••••••• 232 

Absolute numeric ccmpare--
programming tip •••••••••••.•••••••••• 283 

AD D (a d d) • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• 1 27 
Address cards with variable-length 

fields and variable number of 
lines--see Indexinq 

Alphabetic characters--definition •••.•.• 25 
Alphameric--see 

Alphameric fields; 
Alphameric literals; 
Code structure; 
Control level; 
Data fcrmats; 
Decimal positions; 
Edit word; 
Matching fields; 
Packed; and 
Zero suppress 

Alphameric and numeric--same field 
defined twice: see Defining same 
field as both alphameric and 
numeric 

Alphameric characters 
Data format ••••••.••••••••••••••••••• 269 
Definition .•.•.•••.••••••••.•••••••••• 25 

Alphameric fields 
Clearing--programming tip ••••••••.••• 279 
Data format •••••••••.•••••••••.•••••• 269 
Definiticn .•.•••••••••••••.••••.••.••• 25 
(see also Decimal positions) 

Alphameric literals 
Calculation specifications •••••••.••• 108 
Definition •••••••••••••••••••••••••••• 25 
Output-format spEcifications •.••• 198,204 

Al tered collating sequence............. 267 
Alternating-tables format--see 

File extension specifications; __ ~ m_~'~ , __ ~_~~ _~ ___ ~~ __ ~ 
auu Lau~c ~VVA-U~ V~CLa~~vu~ 

Ampersand (&) in edit word......... 20.2.,210 
AND lines in calculation 

specifications--programminq tip ••.••• 281 
AND relationship ••.•••.•••..•••••••.••.. 32 

Calculation specifications .•••••• 105,281 
Input specifications •.•.•••••••• 58,1Q~8 
output-format specifications 

172, 175,183,190 
Argument tables •.•••••.••..•.•. 149,155,157 

(see also File extension specifi
cations; LOKUP; and Table look-up 
operations) 

Arithmetic operations •.•..•.••••.•••••• 121 
(see also ADD, DIV, MULT, MV R, 
SUB, Z-ADD, Z-SUB) 

Ari thmetic overflow.................... 123 
Detecting--programminq tip ••••••.•••• 283 

Asterisk protection •••.••.•.•••.••••••• 207 

b symbol ••.•••••.••••••••••..•.••..••.•. 26 
BAL--see Basic Assembler Language 
Basic Assembler Language (BAL) 

1, 2 8, 77, 1 4 7 , 17 2, 3 0 3, 3 1 2 
(see also Branching to an 
external routine; and EXIT and 
RLAEL) 

Bits (binary digits) •••••..•••••••••••• 265 
(see also Fiqure D 1, EBCDIC table) 

Blank--symbol for....................... 26 
Blank-after ••••••.••••.••.••.•.•.••.• 30,31 

Calculation specifications ..• 115,116, 139 
Input specifications ••..•..••..••• 22,101 
output-format specifications ••..• 12.!!.,198 

Blank spec~fications cards ••.•.•..•••••• 50 
Blank specifications lines ••.•••.•.••.•• 50 
Blank trailer card in primary file-

-programming tip •.•...•.•••••.•.••••• 307 
Blanking alphameric field--

proqramming tip ••....•.•...••.••.•••• 279 
Body of edit word--see Edit word 
Branching. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 14' 

(see also Branching within RPG; 
and Branching to an external 
routine) 

Branching between detail-time and 
total-time calculations, within 
RPG •.••••.••.•••••.•••••••..•.••.•... 143 
Proqramming tip •.••••••••••••••••.•.• 287 
(see also GOTO) 
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BranchinQ to an external routine ••••••• 146 
(see also Basic Assembler Lan-
guage; and RPG operation codes 
EXIT and RLABL) 

Branching to output--see Repetitive 
output; and Branching between 
detail-time and total-time 
calculations 

Branchinq within RPG ••.•.•.•••••••••••• 142 
(see also GOTO and TAG) 

Byte •••••••••••. ' ••.••••••••••••• '.' ••••• 265 

Calculation operations--see Figures 
35, 36, G1 and G2; operation 
specifications; and each specific 
operation code 

Calculation specifications ••.•••••••••• 103 
S~ecifications summary ••• 119,319,325,326 
Summar y of functions.................. 13 

Card document printinq 8,28,196,201,240,253 
Card-image format •••• ~ •••••• -:--:--:- ••••••••• 80 
Card printing--see Card document 

printing 
Card-type definition •.•••••••••••••••••• 67 
Card-type identification (Input 

specifications) ••••••••••••••••• 57,67,69 
Card-type resultinq indicator--see 

Resulting indicators, Input 
specifications 

Card-type resultinq indicator dur
ing total-time calculations--
prograrr.ming tip •••••••••••••••.•••••• 280 

Card-type sequence check--see 
Nature of the card-type sequence 
check; and Sequence checking 
(card type) 

Carriaqe overflow--see Forms 
overflow 

Character 
Basic unit in System/360 Model 20 •••• 265 

-"--l)errni"{ron'-~"--::-:--:-:-:-:-:--::-::--:::-::-~--:-:--:-~"~ .~"~.~" . :'-2'5 
Entry in Input Specification •.•••••••. 70 

Checking that output card-fields 
are blank before output--
programming tip •••••••••••••••••••••• - 273 

Clearinq alphameric field--
proqramminq tip •..•••••••••••••••.••• 279 

Code structure ••••••••••••••••••••••••• 265 
(see also Figure D1, EBCDIC table) 

Col. (abbreviation) •••••••••••••••••••• 26 
Collatinq sequences ••••••••••.••••••••• 266 

Al tered ••••••••••••.••••••••••••••••• 267 
Standa rd. • • • • • • • • • • • • • • • • • • • • • • • • • • •• 266 

Column-binary format •••••••••••••••••••• 80 
Combined files 

Definition of term •••••••••••••••••••• 24 
File description specificaticns ••••••• 52 
Input specifications ••••••••••••••• 56,77 
output-format specifications ••••• 168,171 

Comments 
Calculation specifications ••••••••••• 118 
File description specificaticns ••••••• 54 
File extension specifications •••••••• 162 
(see also comments cards) 

Comments ~ards ••.••••••••••.•••••••••••• 50 

CaMP (compare) •.•••••.••.•.••••••..•••• 137 
(see also Collating sequences) 

Compare absolute (numeric)--
proqramming tip ••.•........•.•••..•.• 283 

Compare and zone-testing operations ..•• 137 
(see also COMP and TESTZ) 

Compatibility .•••.••••.••••.••....•.••.• 13 
Conditioning indicators ••.•.•••.•••.•••• 32 

Calculation specifications 
104,105,129,131,137,139,142,149,150 

(see a~so -output indicators in 
output-format specifications; and 
the specific indicators) 

Conditioning performance of 
calculations--see Conditioninq 
indicators 

Consecutive numbering •••.•.•.••.•••• 84,192 
Constant and input-card data on 

same print line--programming tip •.••• 301 
Constant data 

Input specifications ••.••.•••••••..••• 83 
Output-format specifications •••.• 11],208 

Contrcl break--definition ••••.•...•••••• 26 
(see also Control level) 

Control breaks: eliminatinq extra 
ones (major-minor control)--
proqramming tip .••••••••••.•••.••.••• 297 

Con trol card............................ 12 
Control fields--defini tion .•.•••.••••••. 26 

(see also Control level) 
Control fields ••.••••.•••••••••••••••••• 88 

(see also Control levels; and 
Indicators, L1-L9) 

Control fields, split--see Split 
control fields 

Control group--see Control break; 
and Control level 

Control level 
Calculation ••••••.••••.•••••••••• '04,142 
Definition •.•••••..••••••••.•••••• :-:--:-. 26 
Input ••••••••••••••••••.•• 81,83,87,..2.J,92 
"outp-uf=-for-iiiat:~-:-. -. =-~·~-:--~-:·~:-·~"~~·::-·:-:-:--1-;r5~T7·.§. 
(see also Indicators, [1-L9, LR, 

LO) 
Control-level indicators-- see 

Indicators, L'-L9, LR, LO 
Contrcl-levels initiated by card 

type--proqramming tip •••.••••••••.•.• 273 
Control levl=ls on "run-in" •••••• l],176,272 
Control on a siqned field: no 

break between unsiqned and plus-
signed cards--programminq tip •••••••• 275 

convertinq units to dozens--
proqramming tip ••••.••••••••••••••••• 285 

Core-storaqe requirements--see 
Storage requirements 

Crossfootinq (Fiqure 38) ••••••••••• ~29,232 
C/Z/D ~ntry (input specifications) •••••• 71 

Data formats ••••••••••..••••••••••••••• 269 
Alphameric fields •••••••••••••••••••• 269 
Numeric fields •••••••••••• ~ ••••••.••• 269 
Packed-decimal •••••....•••••••.•••.•• 270 

Date on same print line as constant 
headinq data--proqramminq tip •••••••• 301 
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Decimal alignment 88,90,1~1,131,'38,15C,16' 
(see alsc Decimal Fositicns) 

Decimal fcint--see Decimal align-
ment; Decimal Fositions; and Edit 
word 

Decimal Fcsitions 
Calculation specifications ••••••••••• 1" 
File extension specifications.... 161,' 62 
InFut specifications •••••••••••.•.• 79,.§.Q 
(see also Decimal alignment; and 
Edit word) . 

Defining same field as bcth alpha-
meric and numeric ••••••••• 79,82,83,89,90 

Definiticn of terms ••••••••••••••••••••• 24 
Delayed forms Qverflow--prcgramming 

tip •••••••••••••••••••••••••••••••••• 292 
Detail printing •••••••••••••••••••• Q74,190 
De ta i 1 tim e. • • .. • . .. • • • • • • • • • • • • •• l.§, 103 , 1 67 
Detail-time calculations •••••••••••• 26,104 
Detail-time output •••••••••••••. 26,'67,Jl~ 
tevice speci ficatien. • • • • • • • • • • • • • • • • • •• 53 
Diagnostic messages--see Messages 
Digit, cf record identification 

code ••••••••••••••••••••••••••••• /I •••• 71 
Distinquishing zone punches in 

input fields--programming tip •••••••• 282 
DIV (divide) .•••.•.•.••.••••••••••• 112,ll~ 
Document Frinting--see Card docu-

ment printing 
Dollar sign •••••••••.•••••••••••••••••• 208 
Double Funching: checking that 

output card-fields are blank 
before output --programming tip •••••• 273 

Du aI-fee d carriage................. ~ 72, j87 

EBCDIC ••••••.••••••••••••••••••••••• 25,265 
EBCDIC table (Figure D 1) ••••••••••••• 266 

Edit word •••••••••••••••••••••••••• '95,203 
Body ••••••••••••••••••••••••••••• 205,206 
Expansion •••••••••••••••••••••••• 206,lQ2 
Rules fer forminq~.~ ••••••••••••••••• 206 
S tat u s po r t ion. • • • • • . • • • • • • •• 2 a 5 , 2 a E ,lQ2 
(see also Decimal positions; 
Packed; and Zero suppress) 

Editing pointers ••••••••••••••••••••••• 300 
Printing two-digit field Freceded 
by decimal point ••••••••••••••••••••• 300 
Retaining leadinq zercs and con-
stants, yet removing zones ••.•••••..• 300 

Eliminating excess contrcl breaks 
(major-minor ccntrcl)--
programming tip ••••••••••••••.••••••• 297 

End-of-file specification ••••••••••••••• 53 
End position in cutput reccrd •••••••••• 195 
Error chec~ list. ~ ••••••••••••••••••••• 26 ~ 

Calculation specifications ••.•••••••• 262 
7ile description specifications •••••• 261 
File extension specificaticns •••••••• 262 
In FU t specif ica tions. . • • • • • • • • • • •• • •• 261 
Output-format specifications ••••••••• 262 

Equal indicator--see Zero-cr-Blankj 
Equal indicators 

EXIT (branch to external BAL 
r 0 uti n e) • • • • • • • • • • • • •• 7 7 , l!!.§, 1 7 2 , J 03 , 3 1 2 

EXIT operaticn, restricticns ••••••••••• 147 

Expansion of edit word--see Edit 
word 

Extended binary-cod ed-decimal 
interchange code--see EBCDIC 

Factor 1 and Factor 2 ................. 0 •• 108 
(see also EXIT; and LOKUP) 

Factor size and results, 
relationship 
(calculations)--see Relationship 
between size of factors and 
results (calculations)" 

Field description 
Input specifications ••••••••••••••• 57,78 
out put-f ormat specifications...... 167, 189 

Field indicators ...................... 31,97 
Field length ••••••••••••••••••••••••••• 110 

{see also Field lpcation (input 
specifications); and Maximum 
length of fields) 

Field location entry.................... 80 
Field name 

Calculation specifications ••••••• 108,1.0 
Input specifications.,. .. o ••• eo e ...... e •• 82 
output-format specifications •••••••••• 92 

Field-Record Relation ••••••••••••••••••• 91 
(see also OR relationshiF) 

Fie 1 d se 1 e c t ion (0 u t put) ••• • • • • • • • • • • •• , 9 0 
Fields used in EAL sutroutines, 

defining--see RLABL 
File description specifications ••••••••• 5' 

Specifications summa~y ••••••••••••••• 314 
Summary of functions.................. '2 

File designation........................ 52 
File extension specifications •••••••••• 160 

Specifications summary ••••••••••••••• 32~ 
summary of functions •••••••••••••••••• 13 
(see al$o LOKUP; Table-input 
cards; and Table look-up 
operations) 

File identification 
Input specifications •••••••••••••••••• 57 
output-format specifications. 167,168, 170 

File name 
File description specifications ••••••• 52 
I n put s pecifica tions. • • • • • • • • • • • • • • • •• 57 
output-format specifications ••••• • 69,l1Q 

File priority--see 
Matching of card files; 
Sequence of entries, 
specifications 

and 
input 

File type •••••••••••••••••• p •••••••••••• 52 
(see also comtined files-
definition of; Input files-
definition of; and Output files-
definition of) 

Files--defini tion of.................... 24 
First-page indicator--see Indica-

tors, 1 P 
Fixed dollar siqn •••••••••••••••••••••• 208 
Floating dcllar sign •••••••.••••••••••• 208 
For m 'Iy pe specif ication. • • • • • • • • • • • • • • •• 50 
Format of data--see Data formats 

Forms overflow 29,36,173,174,180,181 
-- ~ 182,183,187 

(see also Indicators, OFjOV; 
Overflow-output time) 
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Forms overflow before totals-
proqramming tip ..•••.•••••.•.•••••... 294 

Forms overflow delayed to end of 
centrel greup--programming tip ••••••• 292 

Forms skippinq ••.•••••..••••••••••• 172,173 
(see also Forms overflo~; Indica-
tors, CF/CV; and Overflow-output 
time) 

Fro.!!! entry (input specifications) ••••••• 80 
Function table containing several 

functions per fiEld •••••••••••••• 157,'65 
Pro g ram min g tip...................... 284 

Function tables •••••.•••••••••• 149,155,157 
(see also File extensien specifi
cations; 10RUP; and Tarle look-up 
operations) 

General indicators--see Indicators, 
01-99 

General information on programming 
with BPG •••••••••••••••••••••••••••••• 24 

General registers •••••••••••••.••••••••• 312 
Generating the ObjE-ct program ••.•••.••••• 9 
GOTO (branch to--within BPG) ••••. 30,31,142 

(see also Branching tet~een -- ---
detail-time and total-time calcu
lations, within RPG) 

GrouF-indication ••••••••••• 176,185,190,221 
(see also Group-indication on 
"run-in"; indicators, 11-L9; and 
Output indicators) 

Group-indication on "run-in" ......... 11,176 
Programm;ing tip •••••••••••••••••.•••• 272 

Group-printing ••••.••.• 176,177,200,221,253 
(see also Indicators, 11-L9; and 
Output indicators) 

H1/H2 indicators--see Indicators, 
H1/H2 

H-aif-adjnst;;.·-. _ .'~"'. ';"~ ~ ..; ..; . ~."'." •• · .• ..!-t-t-,·.:!¥2,·t·:3z· 
Half-bytE ••••••••••••••••••••.••••••••• 265 

(see also Figure D1, EBCDIC 
tatle) 

Halt indicators--see Indicaters, 
H1/H2 

FI/D/T en try. • • • • • • . • • • . • • • • • • • • • • • • • • •• '70 
Headinq cards ••..••••.•••••••••••••••••• 84 
Heading lines--see Constant 
Heading time--see Detail time 
Hexadecimal notation •••..•••••••••••••• 265 

(see also Fiqure D1, EBCDIC 
tatle) 

Hierarchy of indieators--see Indi
cator biErarchy 

Hiqh indicator--see Plus/High 

Indexing: analyzing and forming 
fields position-by-position--
Fregramming tip ••••••••••••••.••••.•• 277 

Indicator bierarchy •••••••••••••••••• 39,40 
Indicator settings--program legic 

flow ................................... 26 
Indicator summary •••..•••....•••••••••• 3'3 

Indicators ••••••.•••••••.••••••.••••• ~ •. 31 
01-99 .•••••.••••••.•.•••••.••.•.•••••. 32 
1P ••••••••••••••••••••••••••••• 30,35,176 
ij 1 / H 2. • • • • • • • • • • • • • • • • • • • • • • • •• ].!!:, 98, 1 0 1 
LO ••••••.•..•.•.••..••.. 38,69,.97,104,176 
L 1-L9 .••••••••••.••••• ].§-;37, 44,4 i;S7 ,J.Q'!!: 
LB .•••••.•••••••••••••••• 30,37,38,87,104 
MB ••••••••••••• 35,39,43,52,78,90,105,171 

-- -- 172,175, 176,263 
OF/OV .••••••••. 29,1.§,'44,Jl],174,J]~,J]' 

185,187, '88, ~89 
Control level--see Indicators, 
L1-19, LB, LO; and Control level 
Field--see Field indicators 
First page--see Indicators, 1P 
General--see Indicators, 01-99 
Halt--see Indicators, H'/H~ 
Indicators (calculation 

specifications)--see Condition
ing indicators 

Last card--see Indicators, LR 
Last record--see Indicators, LR 
Matching record--see Indicators, 
MR 
output--see Output indicators 
Overflow--see Indicators, OF/OV; 

output indicators--OF,OV; and 
Cverflow indicators (OF/OV) 

Related to program logic flow •••••••.• 26 
Summary ••••.•••..••••.•••••••••••••••• 313 
Total--see Indicators, 11-L9, LB, 
LO 
Universal total--see Indicators, 
LO 

Indicators, as affected by Blank
after--see Blank-after 

Indicators, conditioning--see Con
ditioning indicators (calculation 
specifications); and Output indi
cators (output-format 
specifications) 

.. Ing-icaturs'''' ... ti ei d' ··tc-a lcut-at±o n 
specifications) •••.•••••••••••••••••• 105 

Indicators L1-L9 on "run-in" •••••••• 37,272 
Indicators, use of, in external 

subroutines •••••••••••••••••••••• 147,'48 
(see also BLAB L) 

Indicators, Zero-or-Blank--see 
Zero-or-Blank/Egual indicators 

Input files--I/O devices ••.•••••••..•••• 10 
Input files 

Definition of term •••••••••••••••••••• 24 
File description specifications ••••••• 52 
Input specifications ••••••••••••••• 56,77 
output-format specifications ••••••••• 171 

Input specifications •••••••••••••••••••• 56 
Specifications summary ••••••••••••••• 315 
Summary of functions.................. q 2 

Input units, specifyinq •••••••••••.•• 53,57 
Integer ••••••••••••••••••..••••••••• 81,111 

(see also Decimal positions) 
Interpreting--see Card document 

printing 
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Introduction ••••••••••.••••••••••••.••••• 7 
Introductery program example •••••••••••• 14 
Inversien ef zene and digit ••.•••••••••• 81 
Invoicinq, proqram example ••••••••••••• 243 
I/O d'evice assignment ••••••••••••••••••• 53 
laCS (Input/Output Control System) ••••••• 7 

LO indicator--sEe Indicators, lO 
l1-L9 indicators--see Indicators, 

I1-L9 
L1-I:9 en "run-in" •.••••.•••••••• 37,176,272 
last-card indicator--see Indica= 

tors, IR 
last-record indicator--see Indica

tors, IE 
Leading zeros in specificatiens 

fields. • • . • • • . • • • • • • • • • • • . • • • • • • • • • • •.• 50 
length of table entry •••••••.•••••••••• '61 

Second (alternating) tal::le ••••••••••• 162 
Line numl::er ••••••••••••••••••••••••••••• 50 
Listing--see Detail-printing 
Literals 

Calculation specifications ••••••••••• 108 
Definition •••••.•••••••••••••••••••••• 25 

loading tal::les--see Tables, loading 
of 

1 a ¥ U P (t a b 1 e 1 00 k - up) • • • • • • • • • • • • •• 1 1 E ,1.2.Q 
(see also File extension specifi
cations; Table-input cards; and 
Table leok-up operations) 

Low indicator--see Minus/lew 
LR indicator--see Indicators, IR 

M1, M2, M3--see Matching Fields; 
and Matchinq of card files 

Machine units and features 
supported 

Processing of object program ••••••••• 260 
Pregram generatien ••••••••••••••••••• 260 

Machine units required 
Processing of object program •.••••••• 260 
Program gener-ation •••••••••••••••.••• 260 

Major-minor control--Frcgramming 
tip •••••••••••••••••••••••••••••••••• 297 

Matching Fields •.••••••••••• 42,8',83,89,91 
(see also Ccllating sequences; 
Indicators, MR; and Matching of 
card files) 

Matching of card files •••••• 42,45,46,57,89 
(see also Collating sequences; 
and Matching fields) 

Matching-Becord indicator--see 
Indicaters, MR; also, Matching 
Fields 

Maximum length of 
Alphameric field •••••• 79,111,'32,'38,157 
Card-document print-field.7~~ ••••• ::: ~96 
Constant ••••••••••••••••••••••••••••• 198 
Edit word •••.•••.•••••••••••••••• 204,206 
Numeric field 79,88,89,90,11~/'23 

~- ~26,'32,138,'57 
Messages (diagnostic) ••••••• ::-7 •••••••• 328 
MHHZO (move High-order zone to 

High-order ZOne position) III a _ ••••••• *. 136 
MHTZC (move High-order zene to Lew-

crder ZOne position)................. 136 

Minimizing core-storage 
requirements .•••••••••••••••••••••••• 271 

Minus/Low 
Calculation resulting indicators 

115,116,1,37,139,151 
Field indicators...................... 97 
(see also Zones) 

Minus zero--see Move operations 
MLHZO (move Low-order zone to Hiqh-

order Zane position) ••...••..•..••••• 136 
MLLza (move Low-order zone to Low-

order Zane position).................. 136 
MOVE (move right-aligned) ••.••••••••••• 132 
Move operations •••••••••••...••..•••••. 131 

(see also MOVE and MOVEl; Move
zone operations; and Figures 
39-42) 

Move-zone operations .................... 136 
(see also MRRZO, MHLze, MLHza, 
MLLZO; and Move operations) 

MOVEL (move left-aligned) •.••.••••..••• 133 
MR indicator--see Indicators, MR; 

(see also Matching fields, and 
Matching of card files) 

MULT (multiply) ••••••••.••..•••.•••..•. 128 
Multiple functions in one function 

tab 1 e • • • • • • • • • • • • • • • • • • • • • • • • • • •• , 5 7 , ~2 
Programming tip •••••••.•••..••••••••• 284 

Multiple output from sinqle source-
-see Repetitive output 

Multiple-time output te cards d~r-
ing one proqram cycle •.•••••.••••• 28,169 

MVR (Move Remainder) ................ 1'2,1l.§. 

Nature of the card-type sequence 
check •••••••••••••••••••••••••••••••.. 63 
(see also Sequence checkinq (card 
types) ) 

Non-significant zeros--see leading 
zercs 

Not(N) specification 
Calculation ••••••••••.••••.••••••••.• 105 
Input •••.••••••••••••••••..••.•••••.•• 70 
output-format •••••••..••••••••••••••• 175 

Number of table entries per record •••.• 161 
Number of table entries per table .•••.. 161 
Number (N) specification' .•.••••••.•.• 57 ,.2~ 
Numeric--see 

Code structure; 
Control level; 
Data formats; 
Decimal Fositions; 
Edit word; 
Matching fields; 
Numeric fields; 
Numeric literals; 
Packed; and 
Zero suppress 

Numeric and alphameric--same field 
defined twice: see Defining same 
field as both alphameric and 
numeric 

Numeric characters 
Data format ••••••••••••••••••••.•..•• 269 
Definiticn. IS •• III ••••••••••••• II •• " ill ...... 25 
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Numeric fields 
Data fermat ••••..••.••••.•.••.•••.••• 269 
Definitien .••..•......•.......•••••••• 25 

Numeric literals 
CalclJlaticn spEcificaticns ........... 108 
Defini tien ••.•.•.•••.•••••••••••..•.•. 25 

Object proqram •.•.•••••••••.•••..•••••.•• 9 
Object program register usage •••••••••• 3'2 
OF--see Indicators, OF/OV 
Operatinq procedures--see the 

putlication l]]~yst~1&_O __ ]odel 
lQL_-R§~~rt~~~g~~_Q~~§£ato~Q~ 
RQnch~d-Ca~~]B~iB~~n1L~pera1ing 
R~~£edur~ (Form C26-380Ci 

Operatien codes (calculations) ••••••••• 127 
(see also Figures 35, 36, G' and 
G2) 

Operation specifications 
(calcu lations) •• . . • • •• • • • • • • • • • •• 110,112 
(see also Arithmetic eperations; 
Branchinq; Ccmpare and Zone-
Testinq operations; Move opera-
tions; setting Indicators; Tatle 
look-up operations; and each spe-
cific cperaticn code) 

Optien (O) specification •••••.••••••• 57,59 
OR lines in calculation 

spEcifications--pregrammin~ tip ••.••• 281 
OR relationship •••.••••••••••••••••••••• 32 

Calculation specificatiens ••••••. 105,281 
Input specifications •••.•••• 58, 1~,76,78 
output-format specificaticns 

172,17=,183,190 
Organizatien of this publication::: ••.•• 10 
Output before first card is read lQ,JQj,176 
Output card-fields: checking for 

tlank tefore output--prcgramming 
tip •••••.••.••.••••••.••••••••••••••• 273 

Cutput files 
De"firr:t-ticfi"-or"te-riir •••••• ~ • ~'~'~'~"~ ••• ~ •• ~. -"21+' 
File descriptien specificaticns ••••.•• 52 
In pu t specifications •••••••••••••••••• 77 
output-fermat specificatiens ••••• 167,171 

Output files--I/O devices ••••••••••••••• 10 
output-format specificaticns •.••••••••• 167 

Specificatiqns summary ••••••••••••••• 322 
SU[(1mary of functions •••••••••••••••••• '3 

Output indicators 
Field~description lines .••••••••• J~2,193 
File-identification lines 174,180,182,187 

Cutput specifications--see cutput- --
format specificaticns 

Output units, specifying ..•••••••••• ~],'69 
CV--see Dual-feed carria~e; and 

Indicaters, OF/OV 
Overflow--see Arithmetic overflow; 

Forms overflo~; Indicaters, 
OF/OV; Overflow-output time; Skip 
after; and Skip tefore ' 

Cverflew forms advanCE befere 
totals--programming tip ••••••••.••••• 294 

Overflow indicators (OF/CV) •••••••••••• H30 
(see also Indicators, CF/OV; and 
output-indicatoTs--OF,CV) 

Overflow (of forms) delayed to end 
of control group--proqramming tip •••• 292 

Overflow-output time .. lE,12,36,168,J]j,~J 
(see also Forms overflow; Indica-
tors, OF/OV; Output indicators; 
and Overflow indicators--OF,OV) 

Overflew printing--see Output indi
cators, OF/OV; and Overflow 
indicators--OF,OV 

Overflow time--see overflow-output 
time 

Overpunches--see Edit word; Pre
venting 12-overpunch; Sign 
removal; Zero suppress; Zoned; 
and Zones 

Overpunching: checking that output 
card-fields are blank before 
output~-proqramming tip .••••••••.•••• 273 

Packed data 
Calculation specifications ••• 122,132, '59 
Data format: packed~decimal ••••••••• 270 
File extension specifications .••. 16',162 
Input specifications •••••• 1~,80,86,89,2~ 
output-format specifications •.••• 197,202 

Packed-decimal data ~ormat •..•.••.••••• 270 
(see also Packed data) 

PAGE 
Input specifications .•••...••••. 82,84,86 
output-format specifications ••••• 193,199 
(see also Consecutive numbering) 

Page number (of specifications 
forms) •••.•.••••.••••.••.••••••••.•••• 50 

Page numbering--see Consecutive 
numtering 

Page overflow--see Forms overflow 
Page totals--programminq tip ••.••.•••.• 290 
PCU--see Punched-Card Utility 

Proqrams 
Plus/Hiqh 

Ca:"lctrla't"ioh "re-sult""lfi q-i fi aiea-tors 
115,116,117,137,139,15' 

Field indica tors •••••••••• -::--:- • • • • • • • •• 97 
(see alse Zones) 

Plus zero--see 
Arithmetic 
indicators; 
TES'IZ 

operations; Field 
Move operations; and 

Pointers--see Proqramming tips 
po§itien entry (input 

specifications) •••.••••••.•••••.••••.• 70 
Prebilling with inventory control, 

proqram example ••••.•••.•••••••..••. 222 
preventing 12-overpunch--

programming tip .••••••••••••••••••••. 299 
(see also Edi t word; Siqn 
removal; Zerc suppress; Zoned; 
and Zones) 

P rim a r y f i 1 e • • • • • • • • • . • . • • • . • •• 4 2 , 5 2 , 5 7 ,.§~ 
Primary trailer cards--preqramming 

ti p •••••••••• ;, • • • • • • • • • • • • • • • • • • • • • •• 307 
Printer spacing chart ••••.•••••••••.••.•• 9 
Program ccmpatibility •.•••..•.•••.•.•••• 13 
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Program examples 
Introductory program example •••••••••• 14 
Invoicing ••••••••••••••.••••••••••••• 243 
Prebilling, with inventory control ••• 222 
Sales commission reFort ••.•.••.•••..• 2'6 
~ee also AppendixE, Prcgramming 
tips; and illustrative examples 
throughout text) 

Pr 0 g ram lis tin g. . • • • • . • . . • . . • • • • • • . • • •• 32 8 
Frcgram lcgic flow ••••••••••••••• 26,27,327 
programming tips •.••••••••.••••••••.••• 271 

Calculation-oriented pointers •••••••• 279 
.I~p~t~oriented pointers ••• ~ ••••.••••• 272 

MlnlIDlzlng core-storage requlrements ••• 271 
output-criented ~ointers ••••••••••••• 287 

Punched-Card Utility Programs •••• 1,28,172 
Punching cnly last card cf ccntrcl 

group ••••••••••••••••••••.•••••••••••• 28 

Quotient--size of ....................... 126 

Record identificaticn--see 
Card-type identification; and 
Record identification codes 

Record identification codes ••.•.•.•••••• 69 
Record type--see Card type 
Records in an AND relaticnship--see 

AND relationship 
Records in an OR relaticnship--see 

OR relaticnship 
Registers •••••••••••••••••••••••••••••• 3~2 
Registers, use of, in ExtErnal 

subrcu tine. • • . • • . • • . • • • . • • • • • • • • • • • •• 147 
(see also EXIT) 

Relationship tetween size of fac-
tors and resul ts (calc ulations) • •• • •• 123 
Addition and subtracticn ••• ~ ••••••••• 123 
Division ••••••••••••.•••••.•••••••••• 125 
Multiplication ••••••••••••••••••••••• 124 
Size of quoti'ent ...................... 126 
Size of remainder •••••••••••••••• 127,129 

Relaticnship of total time to card 
movement ••••••••••.•.••••••••••••••••• 28 

Remainder 
Sign 0 f • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• 129 
Size of •••••••••••••.•••••••••.•• 127,129 
Value cf ••.•••••••••••••••••••••••••• 129 

Repetitive output--programming tip ••••. 287 
(see also Branching retween 
detail-time and total-time calcu
laticns, within RPG; and GOTO) 

Result field specifications ••••••• ~ •••. 1~0 
(see also LOKUP; and RLABL) 

Result-testing fields--see Result-
ing indicators~ calculaticn 
specifications 

Resnlting indicator (card type) 
during total-time calculaticns-
programming tip ••••••••.••••••••••••• 280 

Resulting indicators •....••••••.••••.••. 31 
Calculation specificaticns 

104,"5,118, 123, 1~2,U7,139, '49,151 
Input specifIcations (card type) •• §2,280 

R LAB I ( ref ere nee I abe I) • . • • • • •. 1 4 7 , 1 6 1 , £12 

RPG ••.• --if not listed: see spe-
cific subject, omitting the pre
fix "BPG" 

RPG operations--schematic ..•••.••••••••• 10 
RPG program logic ••••••••.•.••• ~. l§.., 27,327 
Rules for •••• --see relevant sutject 
Run-in~ •.• see indicators L1-L9 on 

"run-in" ; 
Output before first card is read; 
and 
Total-time processing on "run-in" 

Sales commission report, program 
example. • • • • • • • • • • • • • • • • • • • • • • • . • . • •• 216 

Second secondary file--~ee Tertiary 
file 

Secondary file ••••••••.•••••.•• 42,52,57 ~B2 
(see al~c Tertiary file) 

Selecting input-file cards based on 
matching of files and/or calcula-
tion results--programming tip •••••••• 306 

Selecting last card of each control 
qrou·p ••••••••••.•••••••• _ ••.••••••• 28,172 
Programming tip...................... 303 

Seguence--see 
Coll~ting sequences (Appendix D); 
COMP (ccmpare) 
File description specifications 
(co1.18) 
File extension specifications 
(cols. 45 and 57) 
Input specifications 
(cols. 15-18) 
LOKUP (table look-up) 
Matching fields; 
Matching 6f card files; 
Nature of the card-type sequence 
check; 
Sequence checking (card types) 
and 
Sequence checking (data fields) 

Sequence 
for Matching of files--see Match
ing of card files, and Matching 
field p ; 
for Ccmparing--see CCMP; 
for. table data--see LCKUP, and 
Sequence of tables 

Sequence checking (card types) ••.•••• 57,63 
Sequence checking (data fields)42,48,89,233 
Sequence of entries 

Calculation specifications •••••••••.• 103 
File description specifications .•••••• 52 
File extension specifications •••••••• 160 
Input specifications ••••••••••••••. 57,79 
output-format specifica-

tions ••••. , •••••••••••. 168,17C,192,196 
Sequence of tables ••••••••••••• '49,160,162 
Sequence specifications 

File description •••••••••..••••.•••••• 53 
File extension ••••.•.••.•.••••••••••• 162 
Input .••••••••.•••••••••••••••••••• 56,212 

SETOF (set indicators off) ••••••••••••• 140 
SETON (set indicators on) ••••.••••••••• 140 
Setting indicators (by calculaticn 

specification) •••••.•.••.•••••.••••.• 140 
(see also SETON and SETOF) 
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Sign remcval .•.••••••.•.• ~ ••••. 137,283,301 
(see alEo Edit word; Preventing 
12-overpunch; and Zero Euppress) 

Signs--see Arithmetic operations; 
Edit word; Preventing 12-
overpunch; Sign removal; Zero 
sUFpreEE, Zoned; and Zones 

Sign reversal--programming tip ••.•••••• 283 
Signed fields ••.•••.•••.••••••••••••••• 206 
Single-card total elimination-~ 

programming tip •.••••••••.••••••••••• 295 
Skip .••••••••.••••••••••••••••••••••••• 172 
Skip After •.•••..••••••.••••••••••••••• 173 

(see also FormmE overflow; Indi
cators, OF/OV; and Cverflow
output time) 

Skip Before .•••••••••.•••.••••••• ~ ••••• 173 
SlaEh-asterisk card..................... 39 
Source deck ••• ~ •••••.••••••••••.••••.•••• 9 
Source proqram •••••••..•••••••••••••••••• 9 
Space ••.••••••..••••••.•••••.•••••••••• 172 
:::pace After ..•..........••••.•.•••••••• 172 
Space Before ••••.••••••.•••••.••••••••• 172 
Space suFFress ••••..•.••••••••••••••••• 173 
Special characters--definition •••••••••• 25 
Specification cards .•.••••••••••.•••••••• 9 
Specifications cemmon to all forms •• '50,314 
Specifications summary ••••••••••••••• :: 314 
Calculation~ •..•••••••••••.•• 319,325,326 
File deEcripticn •.•••••..•••••••••••• 3~4 
File extension •••••..••••••••••••.••• 321 
Input .•••.•••••••..••.••••• ,. ••••••••• 315 
ou tput-format ••••••.•••••••••.•••••••. 322 

Specifications types--summary .••••.••••• 12 
Split contrel fields •••••••••••.•••••••• 88 
Square roct--proqramming tip ••••••••••• 286 
Stacker Eelection ..•••..••••••••••••• 28,43 

Input specifications •.•.•••••••••••••• 77 
output-format Epecifications ••••••••• 170 
Programming tips •••••••••••••• ~ •• 303,306 

Sta..n.d-aJ;.d.ccl-Iati n..g.._se.guenc e. • • • • ........ .... 26.6. 
Status pertion of edit werd--see 

Edit word 
Sterling sign position ••.••••••.•••• 57,167 
Storage reguirements 

Processing of object program .•••••••• 255 
Basic routines •••.••••••••.••••••.•• 255 
Fields, literal, and indicators ••.• 256 
Input/output routines •••••••••••••• 256 
FrocesEing routines •••••••••••••••• 256 

Program generation .•••••••••••••••••• 255 
Storage requirements--minimizing ••••••. 271 
SUB (subtract) •••..•••••••••••••••••.•• 127 
Subroutines--see 

Basic Assembler Language; EXIT; 
and GOTC 

Summary of indicators •••••.•••••••••••• 313 
Summary ef RPG Epecifications--see 

Specifications summary 
Summary punching ••••••••••.•••• '78,201,253 
Summary punching matching-group 

totals into primary trailer 
cards--prograrrming tip ••••••••••••••• 307 

Symbcls used in this manual ••••••••.•••• 26 

Table-input cards •....•...••.••.•••.•.. 157 
Format •.•.•••.•.•••..••....•.••....•. 157 
Rules for creation •••••.•••••.••••••• 158 

Table look-up--creating table-input 
cards--see Table-input cards 

Table look-up operations ••••••••••••.•. 149 
Application example •.•••.•.••••••••.• 243 
Points to note ••••••.•••••••.•••••••• 157 
(see also File extensien specifi
cations; LOKUP; and Table-input 
cards) 

Table look-up, steps to implement 
10 c k- up. • • • . • • • • • • • • • • • • • • • • • • • • • • • •• '50 
With argument table only ••••••••• 154,155 
With argument and function tables •••• 155 

Table name ••••••.•••••. 1ll8, 150,155,161,192 
Second (alternatinq) table •.•••• :::.~: '62 

(see also LOKUP; and RLABL) 
Tables, loading of ••.•.•••..•••••.. '50,~..Q 
TAG (destination of a tranch, 

within RPG) ••••••••••••••.••••.•••••• 142 
Terminology used in this manual ••.•.•••• 24 
Terms--definition of ••••••••.••••••••••. 24 
Tertiary file •••••••••••••••..• 42,53'21,'§~ 
Testing results of 

calculations--see 
Resultinq indicators, calculation 
specifications 

TESTZ (test zone) •••••••••••••••••••••• 139 
Time requirements 

Processing of object program ••••••••• 259 
Program generation •..••..•••••••••••• 259 

Timesharing ••••••••••••.••••••••••.•••. 10 
Timinq for the RPG program •..••••••••.• 259 
To entry (input specifications) ••••••••• 80 
Total-level indicators--see Indica-

tors, LO, L1-L9, LR 
Total-printing--see group-printing 
Total time ••••••••••.••••••• 26,103,167,176 
Total-time calculatiens •••••• ~ •.••• 26,104 
Total.~ti.m.e calc_ulat.i.Qus .b..a.s_E.d .Qn --

type of last precedinq card--
programming tip •••••••••••••••.•••..• 280 

Total-time calculaticns on "run-in" •..•. 30 
Total-time output ••.••••••.••••• 1.§,167,1]] 
Total-time output on "run-in" .•••••• l.Q,176 
Total-time processing on 

"run-in" •••••••••.•.••••.. 30,'43,176,290 
(see also GOTO)' -- --~ 

Trailer cards in primary file--
programming tip •••.•••••.••••••••.•.. 307 

Translation table (altered collat-
ing sequence) ••••.••••••••••••••.•••• 267 

Twelve overpunch--see 
Edit werd; 
Preventing 12-overpunch 
Sign removal; 
Zero suppress; 
Zoned; and 
Zones 

Type (H/D/T), output specifications.... '70 
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unl~s to dozens: ccnversion--
frcgramming tip •••••••••••••••••••••• 285 

Universal-total indicator--see 
Indicators, LO 

Updating tables •••••••••••••••••••••••• 150 
User-spEcifiEd ccllating seguencEooo.o5 266 
Using RPG •••••••••••••••••••••••••••••••• 8 

Variable-length fields in one card 
tYFe--see Indexing 

Whole numter--see Integer 

Z-ADD (zero and add) ••••••••.••••••.••• 127 
Z-SUE (zEro and subtract) •••••••••••••• 127 
Zero--distincticn frcm lEtter 0 ••••.•••• 26 
Zero 

Minus zero--see Mcve CfErations; 
and TES'TZ 
Plus zero--see Arithmetic opera
tions; Field indicators; Move 
operations; and TESTZ 

Zero elimination--see 
Edit word; and 
Zero suppress 

Zero-or-Blank/Egual indicators •••••••••• 32 
Calculaticn resulting indicators 

JJ2, , 1 6 , JJ.l, 1 37, ; 3 9, 1 5 1 
Fie I din d i cat 0 r s. • • • • • • • • • • • • • • • •• 2~,' 0 , 
output-format specifications ••••• 176,195 
(see also Zones) 

Zero suppress ••••••••••••••.••••••••••• 193 
(see alsc Constant; Decimal posi
tions; Edit word; and Packed) 

Zone elimination--see Edit word; 
Programming tips; Sign removal; 
and Zero snppress 

Zone, of record identification code ••••• 7' 
Zone funches in input fields: how 

to distinqnish--prcqramming tip •••••• 282 
Zone-testing operations--see TESTZ 
Zoned--when are fields zoned ••••••••••• 206 
Zoned and unzoned fositive field: 

control without control break-
programming tip •••••••••••••••••••••• 275 

Zones •••• 43,1J,79,~1,88,98,111,J]J,'59,'93 
~.!!, 20J,Z~!±, 20.§, 26.§. 
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