


































































































































































































































































































































































































































































































































































































































IB"': INTERNATIONAL BUSINESS MACHINES CORPORATION Form XU-3351-1 
Print.d in U. S. A. 

REPORT PROGRAM GENERATOR CALCULA TION SPECIFICATIONS 

Program ___________ _ 

P,ogramm.r __________ _ 

~~ Indicators 

1 -, .1 Lin. t 
Factor 1 ~ 

J E 
of 

And 

l 1;' 1; 
Z Z 

l • 5 6 78 9 10 II 12131-4 15 16 17 18 1920 2122 232425 26 '17 

01 C I~IELOA 
o 2 C 

o 3 C AO'llORK 
o 4 C P~ODUCT 
o 5 C 

o 6 C NHl AOWORK 
o 7 C 

n • ~ 

IBM System/360 

Punching 
Instruction 

-''---' 

Operation Factor 2 

28 }930 31 32 33 34 35 3637 3839404' 42 

MULT FIELDB 
MOVE. ~OWORK 
sue PRODCT 
APD A[)OENtl 
MOVE ~OWORK 
SUB FINAL 

Figure E9. Testing for Arithmetic Overflow 

Figure E9 illustrates a method for 
recognizing such cases, ~h€n the 
Result-Field length is less than 15 
positions. 

]Xfl~natJ~n~ A work field (AOWOBK = arith­
metic oVErflow work field) is set up, long 
enough to accommodate the largEst result 
that CQuld cccur in any arithmetic opera­
tion that is to ce checked for overflow and 
larger than the fields ultimately destined 
to rEceive the results of the pertinent 
operations. The same work field can te 
u~ed each time, provided the number of 
decimal plaCES required is unifcrm. Two 
operations employing the same work field 
are shown in Figure E9. (NH 1 is a condi­
tioning indicator in the second example; 
otherwiSE, a correct sEccnd result wculd 
turn off H1 even if the first result 
cverflowed .) 

The result of the arithmetic operation 
is moved, right-alignEd, tc the ultiITIate 
Resul t Field (PROnCT or FINAL), and then 
subtracted back into the wcrk field. If 
the result of this operation is not zero, 
overflow has occorred. 

The work field must be large enough to 
contain a significant digit in the overflow 
portion (the excess length, to the left, 
teyond the ultimate resul t field s), eVEn 
~hen part of the overflow pcrticn could 

Page OJ 7576 77 7879 80 

Id:;~i::~on I I I I I I I 
Resulting 

g ~ 
Indicators 

Zero 

:1 Plus Minus or 

Field 
Blank 

Result Field 

l~ 
Compare Comments 

Length 

High Low Equol 
1>2 1<2 1=2 

43 .U 45 464748 4950 51 5253 5,,55 5657 58 59 6061 62 636 .. 6566 67 68697071 72 73 74 

AOWORK lsld 
PRO,OCT 12~ 

-.- .......... _-----.. _-_.-_.-

AOWORI< H1 H1 
AOWORl< -'-- -- ... -----_._--
FINAL 12 rJ,._ 

Wi' - .. 
P.OWORK ItU f--_. 

, 

contain zero--for example: initial result 
of operation = '0045678. If the ultimate 
result field contains (say) six positions, 
overflow will not te detected unless the 
work field (containing the initial result) 
allows for at least eight pcsitions-­
because the result happens to be 0 in the 
seventh position. 

Function Table Containing Several Functions 
per Field 

Problem: In a table look-up operation, it 
Is-sometimes desired to lccate more than 
one functicn per argument. 

Solution: Place the several functions for 
one-arqument next to each other so as to 
form cne continuous field. In the file 
extension specifications and the LCRUP 
operation, treat the multiple function 
fields as a single field of a size that 
exactly accommodates the several functions. 
After the ICKUP operation, separate the 
individual functions by MOVE and MOVEL 
operations. 

Note: If the functions are numeric, all 
subfunctions for one function field should 
have the same siqn--which should only be 
punched in the table-input cards in the 
low-crder position cf the rightmost 
subfield. 
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INTERNATIONAL BUSINESS MACHINES CORPORATION 

REPORT PROGRAM GENERATOR CALCULATION SPECIFICATIONS 
IBM System/360 

Resulting 

i i 
Indicators 

Zera 
Plul Minus or 

TABFUN: 1 x x x x! x x x x x x 1 x x x x x I 

MOVEL ---I FUNC , 11 

MOVE ~ 1 FUN!WRK 

MOVEL---"'~-I FUNC '2 

i~ Blank MOVE -----------<--~I FUNC '3 
Fi.ld Factor 1 Operation Factor 2 Result Field 
lenglh 11 Compare 

~i HI,h Low Equal 
1>2 1<2 1=2 

71819202122232 .. 252627 2829303132 3334 35 3637 38394041 .2 43 ·'"'''5"47''' 4950 51 5253 5455 5657 58 596 

ARGUMT. LOKUP T~BARG TA8FUN 4~ 
MOVEL TABFUN FUNC'II=J 4-
MOVE TAB FUN FUNWRK 1.1 
M'OVEL fUNWRI< FUNC#2 6 

, MOVE FUNWRK I=UNCI3 OS 
, . 

Figure E10. Multiple Functions frcm a Single LOKUP Operation 

Figure E'O--Part I illustrates the 
specifications to handle three functicns 
for cne argument, and part II graphically 
portrays the Move cperaticns. 

l~§~~~!is~§l 15-pcsition functicn field, 
defined appropriately (and, in this 
example, as alphameric) in the file­
extensicn specifications. It consists of 
three functions--from left to right: 
FUNC#1 (4 positions), FUNC#2 (6 positicns), 
and FUNC# 3 (5 posi ti ens) • 

converting units to Dozens 

problem: Input quantities are expressed in 
units;-but output is to be expressed in 
dozens, and units less than a dozen. 

Figure E11 shows two simple conversion 
routines. 

!§§~i!ignE+ UNITS field has been defined 
elsewhere, as numeric with. 0 Decimal 
Posi tions. 

IB": INTONATIONAL IUSINESS MACHINES COI1PORATION fcwm X2.·33"·1 
Printed in O. S.A. 

REPORT PROGRAM GENERATOR CALCULA liON SPECIFICATIONS 
IBM System/360 

0010 ___ _ 

Program ___________ _ 

'rogrammer 

~. Indicators 
~~ 

1 1 l ] Uno Factor 1 Operation Factor 2 
~ 1 
.! u 

~ ~ ~ 
3' 5 6 7 • 9 10 1112 13,.1 5 16 17 II 19 20 21 22 23 2' 25 26 27 2; 29 30 31 32 33 ". 35 36 37 38 39 40., ., 

o 1 C DZ NR TN TAG 
o 2 C UN ITS. SUS 12 
o 3 C c: N91 010 ZE NS ADD 1 . 
01" C -.. N9 111 92 60 TO DZ NR TN 
o 5 CO 91 UN ITS, A'DD 12 

o 7 Cit: UN ITS DIV !2. 
o • C ~ MVR 
o , c t 
1 II r\J I , 

Figure E". Ccnverting Units to Dczens 

Result field 

43 •• ., "'7 .. 

UN IT 5! 
DO zE!NS 

UN ITS 

DO ZE N5 
UN IfS 

Resulting 
Indicators 

ii Z.ro 
PlUI Mlnu. or 

Flold 
Ilgnk 

length 11 Compare 

~i Hlv1! Low Equal 
1>21<21=2 

.. , 50 51 5253 54" 56 57 51 59 

91 ~2 
.30 

.3iA 

PrograM 
Id ff' I' en I leG Ion 

Comments 

60 61 62 63 .. 65 66 67 61 69 70 71 72 73 7' 

I ! I I ! 
! I ! ! I 

i I i L 
i ill 

I I I II 
I ' I 

I II i 

I I I 

I Ll 
I I I I. 
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REPORT PROGRAM GENERATOR CALCULATION SPECIFICATIONS 
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Oo.e ___ _ 

Progrom ___________ _ 1 , 

Page rn 757677787980 

Id::~ri::7;on I I I I I I I Programmer __________ _ 

~--~~~--------~------------r_'---- r-·------~--~------r---~,--Re-su~It~ln-g~----~-------------. 
0: Indicators 
~ S' 1---.--,---; g % Indicator: ... - I I E - Plul Minul or 

l j Fi.ld &._0 J. Blank 
Line ~ ] Factor 1 Operation Factor 2 Result Field Length ~ ~ Compare Comments 

.! 5 I-=--i-=-And ~And ~ ~ High Low Equal 

£ ~' £ 1>21<21=2 

o 1 

o 2 

o 3 

1-0_4----1H----I_-+_-+-c--J=S~1 Q~IU:..:.A..:.:R=E"-i-_-FP:...!I~V_=___FS=--,~QIR:;::'O=--O=,',.!.T.:...· ~[-f!W"..:IR:..:::.;..;:K:.:..,F...::L..::..C=i_--.::9"...,1+_+-t_-- --__ -.-~--_'"_-____ -I 
WRI(FLtl ADD SQROOT' ~KFLC o 5 

o • ~OTO ~QRRTN 
o 9 

Fig-ure E12. Square Root 

Ex~1~n~11Qn-=Q21iQn_li As long as 12 can 
te suttract~d frcm UNITS without the ccn­
tent~ of the field UNITS turning negative, 
1 is added tc DOZENS. The rcutine is 
repeated as long as the ccntents of UNITS 
is greater than zero after 12 has been sub­
tracted. The last sFecificaticns line pro­
vides fcr restcring the UNITS value to what 
it was before subtracticn cf 12 caused it 
to turn negative. 

Note: Indicator 92 (seccnd and fourth 
lines) may te removed~ this saves scme 

-core-storage space, but causes the pIoqram 
to execute one extra circuit thrcugh the 
loop when~ver UNITS ha~pens to be an 
integral multiple of '2. 

lll1l!l!21iol!=.::.Q21io1Lll: 'Ire numter cf 
units is divided by 12 and the result is 
stored in a new field named rOZENS. Since 
there arE no decimal Fcsiticns in dividend, 
divisor, cr quotient, the remainder also is 
an integer. The remainder is moved to 
UNITS by the MVR oFeraticn, which first 
sets UNITS tc zero; thus, excess ~csiticns 
teyond the t~o-digit size cf the remainder 
are zero, and no lcn,qer ccntain the crigin­
al UNITS value. (Alternatively, a ne~ 
field can be assignEd for tlle units less 
than a dozen, if it is desired to preserve 
the oriqinal total units.) 

Square Root 

Figure El2 presents one of several simple 
RPG routines for calculating a square root. 
The Newton-Raphson ~uccessive-approximation 
fODmula is applied: 

Ri = successive approximations of square 
root, and 

S = the square (radicand) of which the 
square root is to be extracted. 

~§§um~1iQnE~ Radicand (SQUARE) ~ 14 posi­
tions, with 0 decimal places. As the 
example is designed, a 7-position square 
root is calculated; 8 positions are al~owed 
for intermediate values (field SQROOT), but 
the high-order position will always be zero 
in the final result. 

The user may change the sizes of the 
SQUARE and SQROOT fields, and may introduce 
decimal ~laces into the radicand--provided 
he maintains the proper mathematical and 
RPG relaticnshiFs fcr sizes and decimal 
places in all the pertinent fields. 

ExplaB~1i~~Q!~li~~§_112: Relating the 
calc~lation specifications to the formula 
should clarify the operation, with these 
additicnal ccmments--
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1. An extra position (decimal place) is 
assiqned to the guotient (fourth line-­
YlRKFID) for greater accuracy; it is 
then half-adjusted and dropped after 
the last calculation in the loop (the 
sixth line). 

2. The routine is repeated until two suc­
cessive half-adjusted results' are 
identical (see seventh and eigth lines, 
and indicator 90). To permit the com­
parison of succesive results, the old 
result is stored at CLtBOO (see third 
line). 

3. An arbitrary initial value (3000000-­
first line) has been used for the first 
approximation. Optimally, to minimize 
the number iterations, the initial 
value should be of the same order of 
magnitude as the ultimate sguare reot. 
If the magnitude of the radicands is 
fairly hcmegeneous, the user should 
substitute anoth~r, mere appropriate, 
first-approximation value. 

If sguare roots are to be extracted 
for values in a substantial number of 
cards, the fellowing is a good techni­
gue for minimizing the number of itera­
tions, if ether aspects of the job do 
not preclude it: 

Cn a sorter, sort the data-card 
deck int~ seguence on the radicand 
field--at least en the first few 
hiqh-order positions. Initialize 
SQROCT with an arbitrary value (see 
first line) only fcr the first 
card; for subseguent cards, always 
enter the routine at SQRRTN. This 
uses the sguare root from the pre­
ceding card as tre first approxima­
tion. Since the radicand values 
are in seguence, the previous 
sguare root will be relatively 
close to the one for tre new radi­
cand value, and convergence will be 
rapid. 

Repetitive Output 

R~Q~l~~~ it is sometimes desired to repeat 
the same output (forms printinq or card 
punchinq) a fixed or variable number of 
times. One common application is the 
printing 0f shippingl~bels. 

Fiqure E13 presents a method for print­
inq the same name and address a number of 
times from a single input card. 

1. The Name-and-Address cards include a 
field (NUMBER) which contains the num­
ber of times the data is to be printed. 

2. The data from each card is to be 
printed at least once, and not more 
than nine times •• (If more than nine 
ti~es must be allowed for, simply 
increase the size of the fields NUMBER 
and CO NTRL.) 

3. Input censists of a single file com­
posed solely of Name-and-Address cards. 

4. No calculation specifications are 
required, except those that control the 
output iterations. 

No!~: If the user's application does not 
conform to the restrictions in items 3,and 
4, above, he must make suitable modifica­
tions in the assignment and use of indica­
tors. Caution will be reguired: the user 
must bear in mind that (1) in this example, 
the last output per input card occurs after 
the next card has been read, and the new 
card-type Resulting Indicator is on and (2) 
whenever (in each loop) the proqram 
advances from total-time output to detail­
time calculations, it also passes throuqh 
overflow output time--thus, if other opera­
tions in the job utilize the OF indicator, 
they will occur in each pass throuqh the 
loop. 
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Dato ____ _ 

~!nl t--;~::-t-~ I +-+1 1--+-1 +-+1 1-+---11 I 
Program _____________ _ 

Programme, ____________ _ 

Record Identification Codes Field 

1 2 3 Location 

j f Field Name Un. Filename 

t III POlltion J POlltlon POlitlon j J. From To 
~ f !:~ i~J ~o Ii 1 ! IS IS 

~ • I =- II 1 1 ] if I 

Field 

..... X24-3UO·1 
" ....... In U.s.A. 

Indicators 

St.rllng 
Zero Sign , .... Mlnu. or POlltlon 

110 .... 

3 • 5 67. 9 1011 1213 .. 1516 17 1. 1920 2122 232. 25 26 272' ,. 30 31 3233 3' 35 36 37 3. 3940 ..., 43 .. 45 .. ., •• '9 50 5 15253545556575. 5960 .. 62 6366 .566 67 61 6' 70 71 72 73 ,. 

o • 'N ~M EA Dip RAA 
o 2 I 1 11_ If) ., ER 
o 3 I 11 3 'A AlE 
o 4 I 31 .5 AD DR 3J 
o 5 I 61 7 ~T ~J 1A 
o 6 I 

n 7 I 

INTEINATIONAL IUSINESS MACHINES COilrolATlON IBM REPORT PROGRAM GENERATOR CALCULATION SPECIFICATIONS 

Dato ____ _ 

,' ... '" ------_._------
~ .. om~' _____________ __ 

~Ji' Indlcatorl 
.~~ 

1 1 1 
LIM j 1 Factor 1 

I I I 
3 '·5 6 7 • 9 10 11 12 131. 15 16 17 18 19 20 21 22 23 U 25 2. 27 

o • C "9_ 
o 2 C 1 CO, rRL 
o 3 C 9Wt1 
o 4 , cL¢ rr,O TO &.1 
o 5 I C 

... 1 ~ 
, 

IBM System/360 

Punching 
'n,truction 

Graphic 

Punch I I I I I I I I 
:1 § 

,leW 11; 
Operation Factor 2 ••• ult FI.ld ....... It 

jl 
2. ,. 30 31 32 3334 353637 3.3'40 ... 2 43 ..... , 46.7 ... 495051 5253 

7- AlD D. IJ~ " E ((, OION 111ft L 1~ 
SIJ 81 1 C!O,H TIRL. 
Glo 17io tTo .70 UT I 
TA 61 I I 

I ! 
, I I I I I I i 

INTEINATIONAL IUSINESS MACHINES COilrolATlON 

R •• ultlng 
IndlcalOrl 

Z.fO 
PIu. Mlftu. or 

Blank 

Compare 

1~''<2~~ 
5455 5657 5. Sf 

914 

IBM 
REPORT PROGRAM GENERATOR OUTPUT·FORMAT SPECIFICATIONS 

IBM System/360 
Dat. ____ _ 

" ....... ---------------
".,rammer _______ ~-----

Spaa Alp 
Output 

Indlcotor. 

"' .... i •• 
I".trvc,ion 

Field 

o, ..... ~ 

"' .... 

S 

I I I I I 1 I I 
inti 

"""""' g 

'or", X24·33S 1-' 
'rinted in U. S. A. 

Comments 

60 61 62 63 66 65 66 67 61 .. 70 71 72 73 ,. 

I 
I ! 

I 
I 
I 
I I 

....... 
1 •• lIificatioft 

..... 1124-3351.1 _ ....... u.s.A. 

75 76 77 7' 7, 10 

1111111 

Sterllne 
Uno ! Filename ~J 1 1 Name }! ... Output ~ Constant or Edit Word Sign 

jl j~ j 
...... 

1 1'001tlon 

! ~ I I I J 1 1 
3 • 5 6 7 8 , 1011 121314 1516 17 " " 20 2122 23 2. 25 262728 "30 31 3233" 35 36 37 38 3' 40 ... 243 .. 45 .. .,d~50~n53545556vH960~~~"65M67" .. ~ 71 72 73 7. 

o 1 Op RI INT T lil i 1 J 
o 2 0 : NA ~E ·2!!5 
o ~ 0 r 11 I 

o 4 0 : i lAC lOR ss 2!S 
o 5 0 T 161 i I j ! I I 

o 6 0 , ! I !ciT YS 
rr_ ze 

o 7 0 I I I I ... ... I I. I i I I 

Figure E13. Repetitive OutFut 
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]~21~n~1~£n§_!gf-Xigg~~_]j1 (Figure 6( RPQ 
Prggf~~_l£~i£ will be a helpful reference): 
No card-type Resulting Indicator is needed 
in the input specificaticns, because there 
is only one card type. Output need net be 
conditioned by an indicator, because (1) it 
is at total time (T in ccl. '5); there­
fore, no spurious output eccurs at detail 
time befcre the first card has teen read 
(1P time), and (2) the data is to be 
printed every program cycle, except at the 
beginninq before data frcm the first card 
read is available for output--and, at that 
time (the first cycle), total time is 
bypassed by the proqram. 

The first line of the calculaticn speci­
fications provides for a new field (CCNTRL) 
to which the contents of NUMBER are trans­
ferred. This is done only the first time 
the program passes through detail-time cal­
culations on each card (when indicator 90 
is off). It is necessary tecause, each 
time befcre detail calculations are 
repeated for the same card, the program 
again transfers the input data tc the pro­
cess area: thus, the same data frcm cel. 
1 is repeatedly placed into the location 
for the field NUMBER. Tc ccntrol the num­
ber of iterations, a separate field is 
therefore needed. 

In each pass through detail calcula­
tions, 1 is subtracted (second line) frcm 
the contrclling number. As long as the 
result is qreater than zerc (indicator 90 

on) the program branches (from the third 
line) to total-time calculation. When the 
contents of CONTRL are no longer greater 
than zere, the program follews its normal 
seguence: detail time is followed by the 
reading of a new card, which is in turn 
followed by total-time calculation and 
output. 

It will be noted that indicator 90 turns 
off when the data has been printed once 
less than desired. However, after detail 
time has been completed, and the next card 
read, total-time calculations and output 
follow. The total-time output at that time 
is based on the data from the previous 
card, because the new input data is not 
transferred to tbe process area until just 
prior to detail time: thus, this output 
cycle supplies the data for the last time 
for each card. No spurious output is 
created after the first card has been 
read --whose data is not yet available at 
the first tetal-time output of that program 
cycle--because total time is bypassed at 
the beginning of proqram execution; how­
ever, when branching from detail time to 
total time, total-time operations are 
executed. 

]21~: During program generation, a cau­
tionary message-- II GCTO and TAG are not in 
the same calculation time"--will be 
printed. Since the branching from detail 
time to total time is intentional, the mes­
sage should be ignored. 
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;)' 2 ! C I i ::H~ ~!TIRpiAIPi i I ~iDIDi VA l./ui£ I: CiT1~GIR:P I 16~ i / 
I j j I I I ! Ij I : 
I _1 'I ,J 
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I I 

I I ! ! ! I : I 
I 
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IBM INTERNATIONAL IUSINESS MACHINES COIIPORA TION form X24-3352·1 
p,inlocl In U. S. A. 

REPORT PROGRAM GENERATOR OUTPUT-FORMAT SPECIFICATIONS 
IBM System/360 

Dal. ___ _ 

Program ___________ _ 

Programmer __________ _ 

Spa .. SkIp 
Output 

Indicator. 

uno! Filename ~ j ,I ,I 
j !i!!! !~ A~ A~ 

Pogo m 
Field 
Name Constant or Edit Word 

7576 77 7879 80 

Id::.:i~~~on I I I I I I I 

Sterling 
Sign 

Position 

3 .. .5 6 7 8 9 10 11 12 13 '4 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40"1 42 43 .... 45 .t6 47 48 "9 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 

0: l' 0 R;E'PfJ RiT: i D '1! :N1.P /, ' . : \ .! ; Iii I I I, ", 

o 2 0.. V'ALV;£ Z .1!~ I .' 1 i!! i 
o . 3 0 , ; • I 1 1411 OJ Ilf l1 ' : , ,1 ! ! ~ 

:PG ET10T Z,B 
o 6, 0 T 1:1 £1 . ' 

CTRGRP ~B 
o i.l, 0 : 'L'J,r 

i ~~rN7'(}T 
I !, : 1 I 

o i' 0 I 

1 ~ 0: 0 ! i 
,i,: ,.. I . I , I ; • 

Figure E'4. Page Totals 

Page Totals 

Problem: Sometimes it is desired to list 
values-and--when the forms-overflow point 
(channel 12) is reached--to print a total 
of the listed values at the cottcm of the 
fage befere forms advance to the next page, 
although a control break may not have 
eccurred. 

Figure E14 presents twe solutions: only 
the calculation Epecificatic~s differ 
between the two. option I cumulates the 
individual values directly inte the three 

J I 11 J 

ll¢ I ,! .;, , , , 

I i i 
i . I , ' , , : , . 

'11<' I ; I 
i 
! 

-' , , I i 
! 

, : 
i . ; 

, ; I 

total fields (p~ge total, centrol group 
total, and final total), whereas Option II 
employs total transfer from one total to 
the next higher. option II uses more 
instructions and core-storage space, but 
minimizes the amount of calculation time. 

!§~Q~El~£n~ for this example: 

1. The contents of an input field named 
VALUE are to be listed at detail time. 

2. Totals of VALUE are desired at the bot­
tom of each page, at the end of each 
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Control-Ievel-' grouF, and at the end 
ef the report. 

3. Carriage tape channel 4 serves for the 
Fage-total location. 

4. When there is a control break, a page 
total is to te forced, followed ty the 
Contrel-level total. 

.!1£..2!~.!!~li.2B.§_i.2!:_1iE~.£~j.!!--calculatien 
specifications: OFtion I shows straight­
forward addition of the individual values 
to the t~ree totals; optien II accemFlishes 
the same by total transfer to progressively 
higher-level totals. Noteworthy in Cption 

1. The second line provides for 
transfer--at total time--of the Fage 
total (PGETOT) to t~e Control-Level 
total (CTRGRP), FrovidEd the overflow 
Foint had been reached (OF on) during 
the Freceding detail-time printing. 

2. The third line accomplishes the same as 
the second whenever a centrol creak 
eccurs at a point on the page ether 
than the overflow Foint. This is 
necessary so that the centrel-greup 
total includes the values frem a fage 
that is enly partially filled (OF not 
en) when a centrel break occurs. 

output-fermat specificatiens: The first 
two lines specify printing at detail time 
for each card, except that output is sup-

pressed eN ~P) before the first card has 
been read. 

The third, fourth, and fifth lines pro­
vide for the printing of page totals, 
clearing the page total (B in col. 39) 
each time in anticipation of accumulation 
for the next page. When the overflow point 
coincides with· a control break, the output 
must te perfdrmed at total-output time--not 
at overflow-output time; otherwise, the 
page total would be printed under the 
contre~-group total (see next two specifi­
cations lines), and not at all if LR is 
on--because overflow-time occprs later than 
total-eutput time. NL' is specified with 
Of in Output Indicators so that the output 
does not occur at overflow time, but at 
total-output time (I' in CR line). Also, 
if a ceritrel break has occurred, the ferm 
should not be advanced to a new page until 
the control-group total has also been 
printed en the old Fage: therefore, the 
different forms-control specifications in 
the main and OR lines. 

The sixth and sevent~ lines provide for 
the centrcl-group total beneath the page 
total, and for clearing of the control­
group field so that the next group's total 
can be accumulated. The form is advanced 
to the top ofa new page after printing of 
a group total. 

The last two lines contain normal speci­
fications for printing the grand total. 
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Figure E15. Delayed Forms Cverflow 

Delayed Forms Overflow 

Pr£~l~~: Forms overflow ncrmally cccurs 
after total-output time in the same prcgram 
cycle in which the overflow point was 
reached. Eowever, with small contrel 
groups, it may be desired always te cem­
plete the listing of cards of one greup on 
the same page. 

Figure E15 presents two techniques for 
delayinq forms overflow until a control 

, J i Ti 
201 '! lb. ,-

; . 
: 

: 
. I I 

24 1; 6. , 

; 

ZtJ 
, 

, 

2.4 1 
. 

i I , 

break has occurred at or beyond a carriaqe­
tape channel-'2 punch. Option I is based 
on a single channel-12 punch. Option II is 
based on succesive punches in channel 12 
from the earliest desired overflow point 
through the last possible point--assuming 
that a group total might have been printed 
three lines above the first channel-12 
punch. 
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1. One cr more fields are listed at detail 
time. 

2. A grcup total is to be printed at total 
time at the end of each control grcup-­
Control Level L1 has been assigned to 
some control field in the infut 
specifications. 

3. Forms overflow is desired only after a 
contrcl-group total (i.e., a group is 
not to be split between two pages)-­
and cnly provided a funch in channel 12 
has been sensed. 

4. The ( fir s t ) chan n e 1- 1 2 pun chi s hi q h 
enough to allow space cn the same page 
for frinting the largest possible con­
trol group (+ 4 lines, because of the 
specific Space/Before and Space/After 
instructions in this example). 

5. For cpt ion II, channel 12 is punched 
for every line from the first cverflow 
line (as explained in 4, above) through 
the last possible print line on the 
page. 

6. Channel-1 punch represents the top of a 
page. 

Exp1E~E1i£~E~fo~~~£!iS~_1: The first line 
in the calculaticn specifications presents 
the normal manner of summing an amount 
field f9r control-qroup total; in addition, 
an indicator (90)' is turned on whenever the 
total fi eld (SUMANY) is zero (90 is used in 
the output specificaticns). The second 
line causes an indicator (99) to be set on 
at detail-calculation time, if the overflow 
indicator turned on after the precedinq 
detail-time or total-time output--99 serves 
to "remember" that the overflow point has 
teen passed. The third line causes 99 to 
be turned off during detail-time calcula­
tions for the first card cf a contrcl qroup 
because, if the overflow point had been 
reached before or during the preceding 
total-outfut time, the form was advanced to 
a new page (see output). 

The first two lines of the cutput-format 
specifications take care of normal detail 
printing; lines 03-05 contrcl the output of 
the L1 group total (preceded by an extra 
space), and forms overflow, as follows: 

1. Line 03 causes printing at total time 
if channel 12 had not been passed dur­
ing detail-time output--in the same 
(indicatcr OF) or a previous (indicator 
99) program cycle. 'The form is 
advanced 3 spaces--but not to a new 
paqe--after the total is printed. 

2. Line 04 causes printing at total time-­
followed by forms advance to the next 
page--if the overflow point had been 
passed during.a E~~lig~§ proqram cycle 
(indicator 99). 

3. Line 05 provides for printinq at 
overflo,w-o ut pu t time-- followed by forms 
advance to the next paqe (forms control 
frcm the previous specifications line 
applies)--if the o~erflow point was 
passed during detail-time or total-time 
output of the §Erne proqram cycle (indi­
cator OF) • 

This takes care of the situation 
where OF turned on after listinq of the 
last card of the group. 

It is also possible that OF turned 
on cnly as a result of printinq the 
group total on the basis of the speci­
fications in line 03--the output is 
then performed twice: first at total­
output time (per line 03), and aqain at 
overflcw-cutput time (per line 05). In 
such case, the second output to the 
file must be performed, in order to qet 
the~forms advance to channel 1. How­
ever, as the field SUMANY is trans­
ferred to the output-storaqe area, it 
is reset te zeres (B in col. 39): 
this turns on indicatpr 90 (see first 
line of calculation specifications), 
and output from the field is suppressed 
(N90). (Note that this method assumes 
that the L1-level data total cannot be 
zero. If Zero Suppress, or an edit 
word that does not preserve .00 for an 
all-zero field, were used,. output for 
the field need not be suppressed since 
nothinq would then be printed when the 
field centents are zero--see Option 
II. ) 

]XE~~£~ig~§_fO~_QE1iQ~_II~ The calcula­
tion specifications consist only of the 
normal entries for summinq an amount field. 
The first two lines (lines 08 and 09) of 
the output-format specifications take care 
of normal detail printinq. Lines 10 ~nd 11 
control the output of the L1 qroup total 
(preceded ~y an extra space), and forms 
overflew, as follows: 

1. Line 10 causes printinq at total time 
if a channel-12 punch has not been pLe­
viously sensed. The form is advanced 3 
spaces--but not to a new page--after 
the total is printed. 

2. Line 11 provides fcr printinq at over­
flow output time--followed by forms 
advance to the next page--if a channel-
12 punch was passed durinq output in 
the same program cycle. Sincechannel 
12 is repeatedly punched, the initial 
overflow point could have been passed 
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in a prior cycle when there was no con­
trcl l:reak. 

Ncte that--if the first channel-12 
Funch is sensed at the line on which 
the I.1 NOF tctal (spec. line 10) is 
printed at total-output time--the cut­
Fut will be repeated at cverflew-cutput 
time, because OF is then on for the 
first time. The outrJt to the tJl§ 
must be performed in such case in crder 
to gEt forms advance tc the next page. 
~he field SUMANY is reset to zero after 
the first output (B in col. 39); noth­
ing will be Frinted the second time, 
because Zero SUPFress (Z in cel. 38) 
eliminates the entire field contents 
(zercs) • 

Overflow Forms Advance Before Totals 

Probl~~: Normally, totals are printed on 
the same page as the last detail data, even 
if the overflow point (channel- 12 punch) 
was passed during detail-time output of 
that Frogram cycle. This is so because 
overflow time, or automatic forms advance 
to channel 1, occurs after total-time 
output. 

Figure E16 shows bow to advance the form 
to the next page befere the printinq of 
totals, if the overflow point was passed 
during detail-time output in the same pro­
qram cycle. 
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~~El~n~!jQn§l output specifications in 
lines 01-03 are normal for detail Frinting 
when there is only one card type. 

If overflow was signalled at detail­
output time, indicator 95 is SETON at 
total-calculation time--Frcvided there is 
also an r1 contrel break. (95 is SETOF 
each detail-calculation time se as net to 
affect output in subseguent cycles.) 

output-specifications line 04 provides 
for total-time output when there is a con­
trol break (L1 on), but the overflew p~Int 
had not been passed during detail-time out­
Fut (95 is off). The form is advanced 3 
spaces after the total is printed. 

Line C5 provides for total-time outFut 
when both a centrel break and an overflow 
signal have cccurred--the cnly ccnditicn 
under which indicator 95 is en. This eut­
Fut is J2rEceded by ferms skipping (01 in 
cols. ,g=2oT:~ thus, a total that was pre­
ceded by an overflow signal at detail-
cut put time is printed on the next ~agE. 

Line 06 provides for output--precedEd by 
forms skipping to the next Fage, but 
without any forms movement after output--to 
cover these situations: 

1. Cverflow is signalled at detail-eutput 
time, but no centrol break follo~~; or 

2. Cverflow is signalled as the L1 total 
is printed at total-output time on the 
old page (see line 04) . 

SFecifying forms skipping at everflcw­
output time under these two conditions is 
necessary because automatic overflew ferms 
skipping--which takes place when OF dees 
not appear in any file-identification 
line --must be prevented. Otherwise--after 
the output sFecified by line 05 has taken 
place on a new page (see skip/Before in 
line 05) --the form is again autematically 
skipped at overflow time, because the ever­
flow indicator is then still on. 

When output is performed at overflow 
time as a result of the execution of the 
specificatiens in line 06, output frem the 
data fields must be suppressed--because 
either (1) no control break has oceurred, 
or (2) thE total was already printed (by 
s p e c s • in 1 in e 0 4 0 r C 5). '10 a c com pI ish 
this, output frem the field(s) is condi­
tioned by NOF (see line 07). During each 
total-time calculatien, OF is SETOF (see 
third calc. spec. line). This permits 
the cutput from the field to take place at 

total-output time (when OF is always off 
because it was set off), if the output con­
ditions in line 04 or 05 are met. Fowever, 
output from the field is always suppressed 
when the specific~tions in line 06 are 
executed: the overflow indicator is always 
turned on by the program itself before 
overflow-output time, if overflow was sig­
nalled during the preceding detail- or 
total-time output--and this supersedes any 
setting by a prior calculation instruction. 
(See ~E~_Q1L under lnQic~i2~§, in the 
chapter Frog£E~~ing_FO~]l~~=~~~er21 
IniQ~~S!!:i2l!..!..) 

Single-card Total E~imination 

Problem: It is often desired not to print 
the-"fcwest-Ievel total when it would be 
identical with the quantity or amount 
listed immediately above it, oecause the 
contrcl'group consisted of a single card. 

Figure E17 presents two methods for 
accomplishing this. Option I does not, 
however, save the actual total-print opera­
tion; whereas Option II does net go through 
the total-print operation at all for a 
single-card group. While not shown, the 
techniques can also be adapted to elimina­
tion of higher-level (say, L2) totals that 
consist of a single lower-level (say, L1) 
group. 

1. An asterisk is to be printed next to 
the total; when the total is suppressed 
for a single-card qroup, the asterisk 
is to be printed next to the listed 
value. 

2. When the total is eliminated, the same 
extra spaces as after a total should 
appear after the single item line. 

§~n~£El~~~ElanS!ii2nl The earliest point at 
which it is known whether a qroup consists 
of only a'single card is at total time 101= 
lo~ing the last card's detail time. The 
calculation a~d output specifications are 
based on this fact. 

Ex~lE~Ati~~~=QEiion_I: Normal listinq at 
detail time. Space/Before must be used 
because, when the group consists of a 
single card, the total identifyinq 
asterisk--rrinted at total time--must be 
printed next to the listed item: there­
fore, there must be no ferms movement until 
total-time output or the next detail time. 
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If there is a control break (I' on), 
output is also performed at total time. 
The total-identifying asterisk is then 
printed; but the contents of the total 
field (SUME) are printed cnly if the greup 
consisted of more than one card (N82)-­
otherwise, the outFut frcm FLDB and SUMB 
would be identical. 

If the group consists of more than ene 
card (N82) --i.e., SUMB wil be Frinted--the 
form is spaced before the total is printed 
(otherwise, SUMB data overFrints FLDE 
data), and after; for a single-card grcup 
(82 on), it is advanced only after print­
ing, so that the aster~sk fcr total identi­
ficaticn a~~ears next to t~e FLDB data. 

The calculation specifications are rou­
ti ne, ex cept 

1. Indicator 82 is turned on at total time 
(line 09) when there is a contrel treak 
(L1 in cels. 7-8)--~r~vidEd there was 
also a. contrcl break en the previous 
card (81 on). (L' on at detail time 
turns on 81--line 02.) 

Indicators 81 and 82 are set cff 
(line 01) before these criteria are 
tested. 

2. Because SUMB is not ~rinted for single­
card groups (see N82 in line 06, out­
Fut), Blank~After cannet be used in the 
output sFecifications to clear the 
field. Therefore, it is cleared to 
zero in the calculaticns s~ecifications 
(line 03) at the beginning of each con-
trel group, before the FLDB data from 
the first card of the grouF is added 
in. 

~~El~n~!lQn==2E11Qn_ll~ Because it is 
known by totaL time whether the last card 
reFresented a single-card greuF, it is pos­
sitle to avoid the outFut eperation fer the 
total SUffi altogether for single-card groups 
if the listed output fram card fields is 
also performed at total time (the data from 
the last card is then still available). 
The seccnd output (line 15) is not per­
formed at all unless the group ccntained 
more than cne card (N82). 

Fer multi~le-card groups (N82), FLDB is 
printed (line 12) from each card, and SUMB 
is printed (see lines 15 and 16) beneath 
the last FIDE value. For single-card 

groups, FLDE is sUPFressed (N82, line 12), 
and SUMB (82, line '3) is substituted at 
the same point in the cycle; the second 
output (lines 15-17) is not performed. 

FLrB and SUMB contain the same value for 
single-card groups; but this approach per­
mits use of Blank-After (B in col. 39) to 
reset SUMB , since SUMB is always Frinted-­
either via line 13 or line 16. 

The asterisk is printed next to SUME for 
either multiple- or single-card groups 
(line 14 or 17). 

The spacing instructions in the OR line 
(line 10) and in the second output file­
identification line (line 15) provide for a 
uniferm extra space before the first card 
of a new group, regardless of whether it 
follows a multiple- or single-card group. 

Because Blank-After can be used in 
Option II, line 03 in the calculation 
specifications is not needed. 

Note: At total time, the card type Result­
inq-Indicator for the new card is already 
on. Thus, if the operation in Option II 
differs for various card types--and the 
user therefore assigns card-type indicators 
in Output Indicators and in calculation 
Indicators--he must be careful to preserve 
appropriate card identification (by setting 
indicators at detail time in the calcula­
tion specifications to reflect the per­
tinent card type at total time). 

Eliminating Excess Control Breaks (Major­
Minor Ccntrol) 

Problem: If a deck of cards consists of 
de1a1~cards with two control fields 
(assigned level 11 and L2)--but each L2-
level group is preceded by a single card of 
another tYFe (say, to print a heading) 
which contains only the L2 control field-­
then a spurious T,1 con trol break may occur 
between the L2-level heading card and the 
first detail card that follcws. This 
wastes printer time, causes spacing as spe­
cified for L1 output and--if all leading 
zeros are not suppressed--causes printing 
of some zeros and (possibly) symbols 
(depending on the edit word--see edit word 
in outFut specifications for L1 total in 
Figure E18). 
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Figure E18. Eliminating Excess Contrel Breaks 

Figure E18 shows how to eliminate the 
false control brEak. 

,. Master cards are assignEd card-tYPE 
Resulting Indicator 01; details, indi­
cator 02. 

2. 12 centrel is assiqned te toth card 
types; L1 only to details. 

EXE1~~at~s~: The output-format specifica­
tions arE normal cnes for the situaticn 
described. 

The sec end calculation specification 
sets en an indicator (50) at total time if 
an L2 break has eccurred--but only provided 
the new card is a heading master (to quard 
against a missing master and cards out of 
order). Next program cycle (at total 
time), when the first detail card following 
the master may have caused an Ll control 
break, Ll is turned off. 50 is also turned 
off, so that subsequent minor control 
breaks remain valid. Since Ll has been 
turned off before total-time output, the L1 
output (GRPTOT) is not· perfor~ed following 
a master header card. 
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Figure E19. preventing 12-0verpunch 

Preventing 12-0verpunch 

Pr2~lem: When punching into a card from a 
non-negative numeric field that was read in 
with a 12-overpunch in the low-order posi­
tion, or to which Field Indicators were 

. assigned in the Input Specifications, or 
which served as Result Field in an arith­
metic operation, a 12-punch will be punched 
over the digit in the low-order position if 
no specifications are provided to preven~ 
this. (See Zone Elimination, under Rules 
fOLIQrmi.lliL~di1_!iorS!.§, for a full l"Istof 
situations that cause a field to become 
zoned) • 

Zero Suppress (Z in col. 38) of the 
output-format specifications eliminates the 
12-overpunch; but it also eliminates any 
"-overpunch (minus) and leading zeros, 
which is usually not acceptable in a card. 
An edit word, too, removes the 12-
overpunch; but it also eliminates at least 
one leading zero, and requires an addition­
al card column for the '1-punch for a minus 
sign. 

Figure E19 presents a technique for 
removing the 12-overpunch without eliminat-

I 

I 

R.lultlng 
Indicators 

j~ Z.ro 
PlUI Minus or 

II alank 

Relult fl.ld 'loki Comments 
lontIth 1~ Compare 

!I H .... low ~ 1>2 1<2 

43"""" .. ., 50 51 5253 '4 S5 36 57 51 59 60 61 62 63 64 os .. 67 .. 69 70 7' 72 73 74 

I I I I 1 ! ! i I ! I I I i 

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

AiAl (JiVINiT I 2.S I I i I I ii, 
A!Aj (JIViNiT 1 I i i : i I i • I I 

1 11 I ! J I I I I Iii 
! I ! i I I I I I I I I I i I I I· i I 

ing a possible 11-overpunch or any leading 
zeros. 

~~£l£nation~ The sign of the pertinent 
field (AMOUNT) is ascertained; if it is not 
negative, an F-zone (tantamount to a "no­
zone") is moved to its low'-order position 
(instead of an 8, any other character in 
EBCDIC column F could also be used). This 
removes the 12-zone placed there by the 
program if the result was positive or zero. 
The example shows use of the cheapest 
operation (Z-ADD)--in terms of core usage-­
to test the sign (of course, this extra 
operation can be obviated by assigninq an 
indicator to Minus, or to Plus and Zero, 
the last time the field serves as Result 
Field in an arithmetic operation that is 
required anyway as part of the 
application) • 

Punch output is assumed to be without 
Zero Suppress or edit word. 

Note: Figures 43 and E8 illustrate removal 
of 12- or 11-overpunch. 
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Figure E20. Editing Pointers 

Editing Fointers 

Pr.2~l~~_j: An edit word is to be assigned 
for Frintout, (1) to prevent zoning of the 
low-order positicn, and/or (2) to insert 
characters (symbcls) retween digits, CI to 
Frecede the amount with fixed $ symbol--~]:.!: 
all leading zeros, and constants among 

'them, are to be Frinted. 

i 

i 

26 II _:11 
3~ , I ' ! I "itJ3'6: i I : : ; iii 

i I I , I I I. i I :; I! I ; I! 'J i 
.... , I .1 1 i I : ! 

~:.i! 1[11 I 

II iJ I I : i I I[ i I I I I Ii' 
I • I I I 

SolJ!,!:.!.2.!L!: Increase the size of the field 
by one positiono Place a zero 1n the 
extreme left position of the edit-word body 
so that, when the minimum of one leading 
zero is suppressed, a field of the correct 
size--retaining 'all leading zeros for the 
original field size--is printed. 

300 System/360 Model 20 CPS Report Program Generator 

o 

~.D 



o 

o 

Of course, the size of the field in the 
cutput-storage area is then one ~osition 
larger than the original field would have 
teen, even though the high-order position 
is always tlank. Care must be taken, 
therefore, to allow for the greater length 
in End position in Out~ut Reoord, so as not 
to overlay two fields. Alternatively, if 
the extra (blank) positicn oannot te s~ared 
in the out~ut record: S~ecify output for 
the artificially enlarged field ahead of 
specifications for the field that is tc 
ap~ear tc its immediate left in the output 
record; the rightmost Fosition of the 
later-specified output field is then over­
laid over the excess blank leftmost posi­
tion of the enlarged field--data is trans­
ferred to the output area in tte sequence 
in which out rut specifications occur 
(except for punch data always being trans-
ferred ahead of card-print data for the 
same card). 

Sol~!ion_]: Split the field by MOVE and 
MOVEL operations, then treat it as several 
fields. Do not use an edit word. Treat 
symbols as constants. 

Figure E20--Methods A and B--illustrates 
the two approaches. 

1. Field SCCSEC defined in input specifi­
cations as nine digits long--contents 
are 095140036. 

2. Field AMCUNT defined in inFut specifi­
cations as six digits long, including 
two deoimal ~laces--ccntents are 
000000. 

lf2Rl~2_1: Printinq a two-digit field 
(say, consisting of cents cnly) so that it 
is preceded by a decimal ~oint when there 
are significant digits in the field, but 
eliminating the ~rintout altogether when 
the field contains only zeros. E.g.: If 
field contents are 05--print .05; if field 
contents are OO--leave output area blank. 

Sol~!iQD: An edit word cannct te used, 
tecause a character (symtol) preceding the 
first digit is never printed (except for a 
fixed $ siqn) , and because a leading zero 
would te re~laced by blank. Therefore: 

1. Specify the field for output without an 
edit word; 

2. speci.fy a period (.) as a constant for 
the preceding print position; 

3. Suppress output of the field and the 
ccnstant wheri the field contents are 
zero. 

Figure E20--Part C--illustrates this 
approach. 

!2§~~ti~n: The two-digit field CENTS was 
defined in the input specifications, or 
elsewhere in the calculation specifica­
tions, as a numeric field. 

Comments on Part C: The first calculation 
speCifIcations-line (Z-ADD, to test for 
zero is unnecessary if an indicator can be 
assigned to Zero ( or to Plus and Minus) in 
Field Indicators, or in any other arithmet­
ic operation using CENTS as Result Field 
which may te required for the application 
(if the contents of CENTS are not changed 
thereafter, before output). 

The .second calculation specification 
~LLZO) is necessary because result fields 
of arithmetic operations (or, alternative­
ly, fields used with Field Indicators in 
input specifications) are signed (hexade­
cimal C or D). The output is not to be 
edited; therefore, the equivalent of the 
12-punch or 11-punch zone must be removed 
by calculation speclfications. (If a minus 
or CR symbol is to be printed for a neqa­
tive amount, it can be assigned as a con­
stant in the output specifications, and its 
output controlled by an indicator assiqned 
to Minus in the calculaticn 
specifications. ) 

Date on Same Print Line as Constant Headinq 
Data· 

PrQR1~~: The date--read from a lead card-­
is to be printed on the same line as the 
report heading, which is specified as a 
constant. The date cannot be printed dur­
ing the first detail-output time (lP time) 
--when constant report headings are usual­

ly printed--because the Date lead card has 
not yet been read at that time. 

Appendix E. Proqramming Tips 301 



IBM 

Do.e ___ _ 

INTERNATIONAL IUSINESS MACHINES CORPORATION 

REPORT PROGRAM GENERATOR INPUT SPECIFICATIONS 
IBM System/360 

form X24·~·1 
',Inted In U. S. A. 

Program ___________ _ 

Programmer __________ :--

Punching 
In,truction 'a .. OJ Progralll 

Identification 

7576 77 7' 79 80 

II III II 
Record Identification Codes Field, 

1 2 3 Location 

j .j Field Name Un. FilenGime 
! 

l § Position Position Position From To l 
• J t: 8 co .! 1 

! } ~ J ~ I § ~~ L= 
~ i~ .; ! & vQ Zv 

3 < 5 6 7 • 9 10 l' 12 1314 15 16 '8 1920 21222324 2627 28 2930 31 33 35363738 39 <0 4142 ". 4' ~"7 4 •• 9 50 51 .5253 ". 55 56 57 5' 

o 1 I :IlN PViT ~A " 181' c I I 2 I I I I I 
o 2 I i 1 I i J I 11$ ;pjAIT,E 
o 3 I I ~B ~t 181_ C~ ! I j I I 1 I 
o 4 I 1 i I I I ! I 1 1 I I, _,.iCICIN 71_ 
o 5 I i I 1 1 I I I 1 7 I 1.112 2 AiMig!V1NiT 
o 6 I i ! I 

I, i I I 
1 I I i II: I!I i 1 

o 7 I I I ! i i 1 I i I i 
! i I Ijle~d. 1 

o I, I i 1 I I i i i Ii I ! I / I i I I J !~ I; i i 
o , I 1 ! ! I 

I I ! : I I.i I I I ! i I i i 
1 0 I I I I i i I II i I i : I I i i i ! ! I 

1 1 I 11 1 I I ! i I I Ii : I Ii! I 1 
IJ I 

t ? 1 ~ I I I 1 I I' i ! I I I I I I 1 ! I Ii 

INTERNATIONAL aUSINESS MACHINES CORPORATION IBM 
REPORT PROGRAM 'GENERATOR OUTPUT·FORMAT SPECIFICATIONS 

IBM System/360 
Dal. ____ _ 

'~~m-----------------____ __ 
', .. ,om", ________________ _ 

a. Output 
Indicators 

Punching 
In"AletIOft 

Field 

~ • :i 
1 l 
.3 r "I 1 ~ 

5960" 

L1. 

i 
I 

I 
'I 

i I 
1 I 

i 
A 

! 
;! 

636. 

Field 
Indicators 

,lUI Minus 

6566 67 68 

! 

1 
! 

I i 
! I 

I 
I I 

Sterling 
Z.ro Sign 
or Posllion 

Blank 

6970 17273 7. 

i 
I 
! 

I 
j 

I 
I, : 

I Iii 
I II! 
\ ; I 

fo,m X24-3352·' 
'rinted In U. S. A. 

7516 n 7119 80 

Id:'::i:~on I I I I I \ I 

uno! Filename ~ j .I ,I Name Constant or Edit Word 
Sterling 

Sign 
Position 

J iii! j ! ~ ""; Ani 
3 .. .5 it 7 • 9 to 11 12 13 I .. 15 16 17 18 19 20 21 22 23 2. 25 26 27 28 29 30 31 32 33 U 35 36 37 38 39 40 41 .2 43 '" 45 46 47 4' 4' $0 51 52 53 5" 55 56 57 58 59 60 61 62 63 6" 65 66 67 68 69 70 71 72 73 ,. .. 

0,'1 oDiSIR!EpjoIR,TD 13'11 :l~l i !: I. I ; I ' · : I I, i ! : i i : : :! ;! 

0)2: 0 : I I I lOt( IO'F,HIL:t :: ":' , i, \ '. l ! i 

0161 0 J I ' i 'Lil. '~ACC;NT'fAZ 6 i , i i 

0 1.: 0 Ii! : Ii: ' : 
0': 0 

01 0 DiS It f PO R T 11 3'1 I 
1 11 0 I OR 
I 2 0 \ I 

i 
. I 
I , 

II~ 

I; 
i i j-

i! i 
I 

i 1 

16S 

! ; 

I I 0 i~ , 175 I' ! ~ ! V J ! 

I .. 0 11 1 1O, : i! ! 

1 • 0 ! I 6 
1~i 0 

0 I ! ! I: I i I I 

0 I i I : i: ! 
i ft ! I I I 1 

Figure E21. Date en Same Print Line as constant Heading Data 

302 system/360 Model 20 CPS Report Prcgram Generator 

, : , ' 

Ii 
I 

I I 

I I 

I : 

iii! Ii iiI I I I 

I j L! J iii 

1 ! i 

1 ; I 

1 : 
1 • 

i! 

I 

: I 
: I 

I l'l 
! : 

i i 
i! 
I I 
11 
i I 

o 

() 

~D 



o 

o 

o 

Figure E21 presents two of several 
available solutiens. 

EXxl~~~!lg~gf_QxtioE_l: If the heading is 
to be printed after each centrel break 
(say, Control Level I') and at the top of 
each overflow page, re~ort heading and date 
are simply specified as the first printed 
output at detail-output time for the first 
card of each contrel group and at overflow­
output time. This takes care, teo, ef 
heading the first page (otherwise dcne at 
1P time), tecause Control-Level indicators 
are also on at detail time of the very 
first card for which Contrel Levels are 
designated (see main text for special 
situaticn when centrol fields are zere or 
blank in first card) • 

EX.21~~~!lg.!LOf .Qll.!:iolL.ll:, This methed is 
independent of Centrol Levels--we have 
assumed that the form is net skipped to a 
fresh page after each contrel treak (or 
that there are no Control Levels assigned) . 

The report heading and date for the 
first page are printed as the enly outIut 
at detail time during processing of the 
Date lead card; they are repeated at the 
top ef each overflow page. 

Selecting the last Card of Each Control 
Group 

The PLACE specificatien card in the PCU 
Collate Frogram effers the simFl€st method 
of selecting the last card of each centrol 
group, using the IBM 2560 MFCM attached to 
the Model 20; an IBM collater provides a 
simple method of acccmplishing the samE, 
cffline, without tying up the Model 2C 
5y stern. 

If it is desired to select the last card 
of each control group as an incidental to 
the RPG processing of a complete applica­
tion with the Model 20, this can be 
achieved by branching to a Basic Assembler 
Language sUbroutine. 

Figure E22 illustrates the necessary 
program instructions. 

!E§~~11ion: The B.A.L. program is 
assembled separately. 

Restrictions: 
---------~-~ 

1. The file must te in the MFCM. 

2. The file must be defined as a combined 
file. 

3. Nc stacker selection--not even to the 
normal stacker--may be designated in 
the input or output specifications for 
the relevant card type. 

4. The last card of each qroup must be 
directed to a non-normal stacker, with 
the others allowed to enter the normal 
stacker for the hopper involved. 

5. An output operation (punching and/or 
interpreting) must be performed for the 
card that is to be selected. (This 
could be merely the "punching" of a 
blank constant in col. 1.) 

6. Output (punching) must be at detail 
time. 

7. The pertinent field (s) must be punched 
into all cards of that type; i.e., it 
is not possible to punch only the last 
card ef the group. 
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Figure EL2Ao selecting last Card of Each Control Group--Part I 
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Figure E22B. selecting Last Card of Each Control Group--Part II 

fomm§nts_Qll-K!gY~§~l2: In the calculation 
specifications, only line 04 is directly 
germane to the stacker-selection technique. 
However, to relate the exam~le to a 
realistic problem, we have assumed that a 
detail field (FLDB) is to be summed (line 
03), and the sum (SUMFLD) is to be punched. 

It is not possible to recognize the last 
card of a contrcl group in time to control 
punching into it only; therefore, SUMFID is 
punched into each card of the pertinent 
type. The total punched is thus a cumula­
tive one: in the first card of the group 
it equals FLDB; in the last card, it repre­
sents the group total. By stacker­
selecting the last card of each control 
group, a card deck is formed in the select 
stacker (say, stacker 2) with each card 
containing the total of one control group. 

Blank-After cannot be used, because 
punching from SUMFLD occurs each detail 
time--not only at the end of a group. Line 
05 of the calculation specifications pro­
vides for resettinq SUMFLD at the end of 
each group. 

NO!~: The same principle may be applied to 
determine stacker selection for a card 
based on the type of card that follows it. 

Ex~t to the subroutine is then condi­
tioned by the card-type Resulting Indicator 
for the new (following) card and that of 
the preceding card. The preceding card's 
type is "remembe,red" by setting an indica­
tor (SETON) during its processing cycle. 
~member to SETOF that indicator again at 
an_~E~£QEri~1~_E9in!1~ 
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Primary File Secondary File 

Slackers 

Figure E23A. Stacker Selection of Input-File Cards Based on File-Matching and/or Calcu­
lation Results--Schematic of Card-Type Input Hoppers and Destination 
Stackers 

Stacker Selection of Input-File Cards Eased 
on Matching of Files and/or Calculaticn 
Results 

pr£Qlg~: In some applications, it is 
necessary to direct input cards to 
different stackers based cn their matching 
status (MR on or not on) in a file-matching 
operation and/or based on the results cf 
calculations--yet no output operation 
(punching or card document-printing) is 
required for the job. To accomplish this 
with RPG, the file (s) must 1:e defined as 
(a) combined file (s) and the pertinent File 
Identification specifications, including 
Stacker Select, must be entered. 

Figure E23 presents a method, invclving 
EAL subrcutines, tha t acccm);lishes the 
desired stacker selection while maximizing 
throughput. 

!§§~~!icn: The BAL routines are assembled 
separately before ~eneration of the RPG 
object program. 

1. The relevant file(~ must be in the 
MFCM. 

2. The relevant file or files must be 
defined as input files, and no punchinq 
can be performed in cards of such 
file (s) • 

3. No document-printing is to be performed 
on cards in any file--nct even in a 
different file from the one involved in 
the EAt stacker-selection subroutines. 

]Qte: It is permissible to designate 
stackers for some card types in a file in 
the input specifications and for other 
types by BAL subroutine. 
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Figure E23B. stacker Selection of Input-File Cards Based on File-Matching and/or Calcu­
lation Results--File Description and Input Specifications 

£Q1!!1!!§.!!1'§_.Q.!Llig.!!f§J.f.d: Figure E23A shows 
the stackErs to which thE different cards 
are directed by the spEcifications in 
1igure E23C; any other arrangement is 
Equally feasible if appropriatE 
modifications are made in the 
calculation-specifications entriES. To 
minimize the number of BAr' subroutines, no 
stacker-select instructions arE given for 
cards that are to enter the normal stackers 
(card tYPE 0'; card ty~es 04, MR; and 04, 
NMR, 10); it is urneces.sary (though 
permissitle) to specify thE normal 
stackers. 

Summary Punching Matching-Group Totals into 
Primary Trailer Cards 

Problem: Usually, summary punching of 
totals-for groups of matched primary and 
secondary (and, perhaps, also tertiary) 
cards is accomplished by first merging a 
blank card behind each secondary (or ter­
tiary) group. (The application example 
pr§=Billi.!!Q-Eith_l.!!~~ntor~_£onirol, Figures 
63 to 69, utilizes this standard approach.) 
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Occasionally, it may be necessary to 
design a job so that the tlank card~-into 
which data is to be ~unched at the end of 
each ~om~lete grou~--is merged behind the 
last card cf each primary group. However-­
as explainEd in the earlier section ]E1£n= 
in9_.2L.f'.iles--tlank cards are al~ays prc-

cessed immediately after the previous card 
in the same file. It is, therefore, not 
possitle to delay the processing of (i.e., 
punching into) a blank card in the primary 
file until secondary- (or tertiary-) file 
cards of the matching group have been 
processed. 
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Figure E23C. Stacker SelEction cf Input-File Cards Based on File-Matchinq and/or Calcu­
laticn Results~-Calculation and BAt Specifications 
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solution: As a clank caLd is merqed behind 
each-prirrary qroup, in preFaraticn fer the 
job, it is punched with the same Matching 
Fields data contained in tre primaLY group. 
In additien, a ccnstant (say, 1) is punched 
into all clank cards, in any cclumn that 
will net be needed. The e~tra celumn is 
then used as the lcwest (M') matching 
field. The "clank" card tren is always 
higher in sequence than the greup to which 
it belonqs, but lower than the next grcup, 
and is thus processed after the last card 
of the matching group. 

Summary-punching into the "blank" card 
is at total time when--although the 
"blanks" are unmatched (en M1)--the MR 
indicator is still on frcm the last card of 
a matched group, but the new card-type 
indicator is already on. 

~. !here must be a column in all cards 
(othEr than the "blank" card) that is 
always blank. 

(Alternatively, it may, instead of 
being blank, contain the same entry in 
all such cards if the value of that 
entry is lower--if ascending sequence 
applies--than the value of the constant 
punched into the blank cards. IlLower" 
refers to the applicacle collating 
sequence: EBCDIC or user-altered 
cellatinq sequence; if numeric is spe­
cified for the field, only hexadecimal 
column F applies.) 

2. Not more than two Matching-Fields 
levels (M2 and M3) can be needed for 
the job, so that M1 is available to 
centrol the movement of the "blank" 
cards. 

]gte: If descending sequence applies, a 
blank column serves as M1 in the "blank" 
cards, and a uniform value higher than 
blank must be punched (or must already 
exist) in all ether cards. 

Fiqure E2~ illustrates the problem. 
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Sequence Type of File.. Symbolic Z' Nome of Extent Exit No. of 
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Filename line 
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HIF'C!M f 
"It- 1M., 

o 3 

Figure E24A. Summary Punching Matchinq-Group Totals into primary Trailer Cards--Part I 

£.Q.!!!.!!!§11!'§_.Q.!LKJ:g~!:g~2~: 'The input specifi­
caticns re-emphasize (') that the Matching 
Fields need not te in the same cclumn in 
different card types and (2) that stacker 
selection--even to the normal stacker-­
shculd preferably be given in the inFut 
specifications for ccmbined-file card types 

for which no output operation is required. 
(The input-only file of transaction cards 
is directed to the normal stacker for the 
secondary hCPFer without the need for a 
stacker-select specification.) 
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Figure E24B. Summary Punching Matchinq-Group Totals into Primary Trailer Cards--Part II 

Calculation specifications have been 
omitted because they are not affected by 
the particular Matching-Fields approach 
under discussion. 

Output to the trailer card must be at 
total time (T in col. 15): the trailer 
cards are always unmatched (because the M1 

field was so designed}; but, at total 
time,the MR indicator is still on if the 
preceding primary-file card matched the 
secondaries (which were then processed 
ahead of the "blank" trailer card). On the 
other hand, at total time, the indicator 
for the new card is already on, so that 
punching into the trailer card can also be 
conditioned by its indicator (02). 
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Trailer cards of matched groups are 
directed to stacker 2; of unmatched groups, 
to stacker 3. 

Object Program Register Usage 

In some applications in w1,ich the 
programmer specifies branching from RPG to 
a B.A.L. subroutine (by the EXIT operation 

code), it is important to know, for 
programming of the subroutine, what 
function each of the eight general 
registers performs--(~) so that the 
contents of certain registers can be 
preserved before other data is placed in 
those registers during the subroutine, and 
(2) to make use of the data in the 
registers for the subroutine. 

Figure E25 itemizes the functions of the 
general registers. 

r----------T------------------~----------------_r--------------~ , 
J Register I Output I Calculation I Input Record I Input Data I 
1 I Routines I Routines I Routines I Routines I 
1-------+--------------+------------+---------+ ~ 
I 08 I Base Register I I Input Control I Base Register I 

I I for Sterling I I I for Sterling I 

I I Subroutines I I I Subroutines , 
1----------+------.------+------------1----------+- ~ 
I 09 I Link Register I I Input Control I Link Register I 
I I I I I for Sterling I 
I I I I I Subroutines I 
.--------+-----------------+-------------+-----------+------------------~ 
I '0 I Working I Address of Table I Data I Working I 
I I Register I LOKUP Argument I Address I Register I 
I---------+--------------+------------+----------+__ .:t 
I 11 I Working I Address of Table I I Working I 
I I Register I LOKUP Function I I Register I 
I-- I I +---------+----------------f 
I 12 I I I I Base Register I 
I I I I I for Sign-Test I 
I I I I I Subroutine I 
1-----+__ I -1--------+ .. 
I 13 I I I File I I 
I I I I Control I I' 
1-------+-----------+----------+--------+ of 
I '4 I Link Register I Link Register I Input I I 
I t for Output I I Parameter I I 
I I Fields, Sterling I I and Linkage I I 
I I Edit, Space/Skip I I for Match- I I 
I I Routines I I ing Fields I I 
I I i I Sequence I I 
I I I I Control I I 
1-------+__--------+---------+ I --t 
I 15 I Link Register I Link Register I Link I Link Register I 
I I for Output I for Sign and I Register I for Sign-Test I 
I I Record Routine I Test Zone I for Input I Subroutine I 
I I I Subroutines I Records I I 
L I ~ .L I ---' 

Figure E25. Object Program Register Usage 
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Where Normally Normally Turned On Normally Turned Off 
Used as 

Indicators Where Located Conditioning Indicators By When By When 

Card-Type Input Specs.- I Input: Field-Record Record Identification Before total- Different new record. Before total-time 
Resulting Indicator Cols. 19-20 Relation (cols. 63-64) time calcs. (Only one such coles. 

I Calc: Indicators indicator on at one 
(cols. 9-17) time) 

{ Output: Output 
Indicators (cob. 
23-31) 

Field Indicators: _!..ne..u.!.~~~::: ____ 1 Calc, 'od;rolo<, (cols. 9-17) Plus/Minus (but not ±O), Before detoil- Non-Plus / Minus data . Plus/Minus { Cols. 65-68: respectively, in field. time calcs. _!'..~~.!.n.!!'o~.ii!~ ____ ------------ Num. only 1--------------- ---------
Output: Output Initially; upon Before detail-

Indicators (cols. O,/t) (num., incl. ±O); or 
Blank-After; & Non-O/il data read time calcs. 

Zero/Blank Cols.69-70 before deta i I 23-31) il (alph.) in field. calcs. when in from field 

field O!h 

ICalc: Control Level 
(cols. 7-8) 

Control Level Input Specs ICalc: Indicators Control break of that Before total- Program i tse I f After detail-
(Ll-L9) Cols.59-60 (cols. 9-17) or higher level time calcs. time output 

10utput: Output 
Indicators (cols. 23-31) 

Matching Records Input Specs • .;. cols. I Calc: Indicatc;>rs Matching of primary Before detail- Non-match between Before detail-
(MR) -- based on 61-62: Ml, M2, (cols. 9-17) with secondary &/or time calcs. primary and other time calcs. 
Matching Fields M3 Control MR { Output: Output tertiary record records 

Indicators (cols. 
23-31) 

Calculation . Calc. Specs.- I Calc: Indicators *Note: Zero-or-Blank indicators for arith. Fa iI ure to sat i sfy the Immediately 
Resulting Indicators Columns 54-59 (cols. 9-17) and TESTZ ops. are on initially and assigned condition 

{ Output: Output following Blank-After when the specifications ---------- Indicators (cols. --------- - -r- - - - ---- in the I ine are executed 
..i .; {PiUS 23-31) Plus result Immediately, 
''E 8" Minus Minus result when the 
« Zero Field contents zero* specified ---------- ------------ condition is 
. ~ {High Factor 1 > Factor 2 met upon o Low Factor 1 < Factor 2 execution of 
-~-~~~---- Factor 1 = Factor 2 the operation. ----------- -

N {PIUS 12 = hex. 50 or Cx 
t;; Minus 11 = hex. 60 or Dx 
~ Blank {other: hex *50, 60, 

Cx, Dx* ----------- ------------
~ {High Factor 1 < Factor 2 
~ Low Factor 1 > Factor 2 
9 Equal Factor 1 = Factor 

Indicators Where Normally Specified to be Turned On by Program Itself Turned Off by Program Itself Turned On or Off 

L l-L9 (Control Level) Control Level: Cols. 59-60 - Input Specs. Before total time upon control break After each detail output time 

LO (Universal Total) Nowhere Initially & after each detai~utput time Never 

LR (Last Record Total) Nowhere Before total time following last data card 
(before/*) 

After detail output time (unless LR 
term ina ted job) 

1 P (First Page) Nowhere At beginning of program execution After each detail-time output 
OF/OV (Overflow) Nowhere After outputs following printing at/past After next detoil-time output 

channel 12 (but not 1) 

Hl/H2 (Halt) Field and Resulting Indicators Never - but, if on at detai~utput time, When system is restarted after halt 
halts system thereafter 

01-99 (General) Field and Resulting Indicators Never Never 

NOTE: 1 Any indicator may be turned Qn by a SETON specification, or turned Qff by a SET OF specification. 
2 Any indicator except LO may be assigned as Field or Resulting Indicator -but, for unconventional assignments, Indicator 

Hierarchy and RPG Program Logic should be consulted. (Indicator LO can only be assigned in calculation Resulting Indicators.) 
An indicator of one name or number is the same indicator no matter where or how often assigned. 
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This brief column-by-column description of 
each of the five RPG specificatiens ferms 
is intended to provide a cencise reference 
guide for the normal, commen entries. 
Abbreviated phraseelogy is empleyed (symbol 
~ = tlank). For details, and less ccnven­
tional specifications, the body of the 
manual should be consulted. 

Figures 6 (RPG Program Logic) and 36 
(Fields Pertinent to Each Cperation Code) 
are repeated at the end of this chapter, 
for the user's convenience. A new chart 
(Figure Gl: Calculation CFerations Sum­
mary) is als 0 a p pend ed. 

Note: The numbers that follow the 
underscored item name represen t the. 
specifications-card column for the item~ 
'Ihe (R) er (0) after the card-column 
numbers indicate that an entry is required 
or optional respectively. 

ALI SPECIFICATICN FORMS 

Pa.ge 1-2 (0) rine 3-5 (0) 

Any EBCDIC characters (see Appendix D) may 
be entered, and any positicn may be left 
blank. ]~~gmm~nQ~Q: Ascending numeric 
sequence, to number cards in the order in 
which t~ey are to be entered into the sys­
tem. The specifications types must be in 
the follewing order for pregram generation: 

File Description Specifications (code F 
in col. 6) 

File Extension Specifications (cede E 
in cel. 6) 

Input Specifications (code I in col. 6) 
output-Format Specifications (cede 0 in 

c el. 6) 
Calculation Specifications (code C in 

col. 6) 

The specifications types are summarized 
here, however, in the same seguence 1n 
which they appear in the body of this manu­
al, which was thought to be the most likely 
order of writing an RPG pregram. 

The first two line-number digits are 
preprinted for ccnvenience, en the first 15 
lines of each page; the third is available 
to identify additional lines to te 
inserted. 

The code appropriate te each specifications 
type is preprinted on the form, and must be 
punched. (The pertinent codes are shown 
above. ) 

An asterisk (*) identifies a comments line 
for which no generation takes place. 

Any information desired to identify the 
specifications card. 

FILE DESCRIPTION SPECIFICATIONS (REQUIRED) 

E11~]~~§ 7-14 (R) 

Enter a name once for each file used in the 
program. Left-justify. One to eight 
characters: first alphabetic, remainder 
alphabetic or numeric; no special charac­
ters or emtedded blanks. 

I = Input: File name appears in input--but 
net output--specifications. 

o output: File name appears in output-­
but not input--specifications. 

C Combined: File name appears in input 
and output specs.--file contains cards 
to be read, and cards to be punched 
and/or interpreted. (A file with cards 
to be read, and cards to be stacker­
selected on any basis besides card 
type, must be defined C.) 

Fil~~~~g~A!1~Q 16 (C--this RPG; R--other 
RPGs) 

P = First (primary) or sole input or 
ccmbined file 

S Second or third (secondary/tertiary) 
input or combined file 
Note~ Enter P ahead of S, and 

secondary ahead of tertiary. 

1) = cut put file 

E = LR turns on when last data card of all 
input or combined files for which E is 
specified has been processed. 

314 System/360 Model 20 CPS Report Program Generator 

o 

() 



o 

o 

o 

'Iurning on of LR determined by E 
entered for other fileE; or, if ~ for 
all input and combined files, 

E entry for all input and combined 
fileE. 

= LR turns on vhen last data card of all 
input or combined files has been 
processed. 

Leave blank for output files. 

Seg~§n~ 18 (R: multiple input or 
combined files) 

(0: single input or combined 
file) 

t output file; or 

Single input or combined file which is 
not to be sequence-checked by 
Matching-fields entry. 

A 

D 

Ascending }EeqUence of single or of 
all multiple 

Descending input and combined files. 

Multiple input and ccmbined- files must 
all have same Eequence. 

Devi.£§ 40-46 (R) 

Code--left-justified--of I/O device to be 
associated with file name. Do not assign 
same device to more than one file, or vice 
versa. 

CRP20 
MFCM 1 
MFCM2 
PRINTER 

PRINTLF 
PRINTUF 

PUNCH20 
PUNCH42 
READO~ 

IBM 2520 Card Read-Punch 
IBM 2560 MFCM, Hepper 1 
IBM 2560 MFCM, Eepper 2 
IBM 1403 Printer, or 
IBM 2203 Printer-­
Standard or Lower Feed 
PRINTER (see immediately above) 
IBM 2203 Printer--Upper Feed 
(Dual-Feed Carriage 

special feature) 
IBM 2520 Card punch 

= IBM 1442 Card Punch 
IBM 2501 Card Reader 

Columns 47-65 Leave blank. 
-------T"-~ 

Any information that is to be printed next 
to the specificaticns at object-program 
generation time without affecting the 
program. 

INPUT SPECIFICATIONS (REQUIRED) 

Input Specifications contain entries only 
for input and combined files. At least one 
input er combined file is required. For 
multiple input or combined files, record 
files in order of priority: Primary, 
Secondary, Tertiary (if applicable). 

Enter name once per 
file--Ieft-justified. One to eight 
characters: first alphabetic, remainder 
alphabetic or numeric, no special 
characters or embedded blanks. 

Same name must appear as input or 
combined file in file-description 
specifications. 

AND Relationship 14-'6 (0) 

AND Record Identification Codes (col. 
2'-41) in this line must be 
considered with those from the 
preceding line tc establish 
identification of the card type. 

OR_BelationshiE 14-15 (0) 

OR = The card type defined in this line is 
to be in an OR relationship to that 
defined in the preceding line. It may 
or may not be assigned a separate 
Res ul ting Indicator (cols. 19- 20) • 

Sequence 1 5~ 1 6 (R) 

To check relative sequence of card types 
within a file: 

Record such card types in the order in 
which they should appear in the 
file; 

Assign 01 to the first such card type 
within a file; 

Assign any two-digit numbers (higher 
than 01) to succeeding card types, 
in ascending sequence. (Leading 
zeros must be recorded.) 

Note: Sequence does not recognize Control­
Level breaks. 

For card types that may appear in any 
relative position or sequence in the file: 

Record any two alphabetic characters. 

When both card types with numeric and 
alphabetic Sequence codes exist within a 
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file, those with alphabetic codes must 
appear first. 

Do not enter a Sequence code in AND or 
OR lines. 

Number 17 (R: ccls. 
tf>: cols. 

~ 5- ~ 6 nu meric) 
15-16 alphabetic} 

sequence code is alpbatetic 
One such card per grcup } 
One or more such cards per 
group 

Sequence 
code is 
numeric 

Opticn , 8 (0: 
(f: 

cols. 
cols. 

15-16 numeric} 
15-16 alphabetic} 

~ Sequence code is alpbabetic; 
or 

o 

Card type must 
in each group 

Card type need 
sented in each 

be re presen ted~ 
Seguence 
code is 

not be repre- numeric 
group , 

01-99, H~, H2 = Indicator number to repre~ 
sent tbe card tYFe defined 
by the Record Identifica­
tion Codes (cols. 21- 41) • 
(Do not drop a leading 
zero. ) 
H1, H2 cause halt after 
next card is read. 

No indicator to be assigned to this 
card type; or 
OR line to which same indicator is to 
apply as in the preceding line with 
indicator; or 
AND line 

Indicator turns on, and previous card­
type Resulting Indicator turns off, before 
total time following reading of card. 
(other indicators--besides 01-99, H1, H2-­
are also permitted, but require 'detailed 
understanding of time relationships and 
indicator hi~rarchy.) 

Three identical subfields: ccls. 
21-27, 28-34, 35-41. Sue fields are in AND 
relationship; additonal AND subfields, and 
OR relationships, available through AND and 
OR lines (see cols. 14- 16). Only the 
first sutfield is descrited here. If 
entire area (cols. 21-41) blank, all cards 
tested against this line are identified as 
this card type. (See !~!~±~_Q1-!he ~~rd= 
~~~g~~~_fn~£k for order in which 
identification lines are tested.) 

Po.§it.iQ.!LJf.2!.§~_£1=241. Number of card 
column containing an identifying code. 
Right-justify; leading zeros unnecessary. 

N = The cede (col. 
must be absent 

~ The code (col. 
must be present 

27)lto satisfy criteria 

27) ~ for this card type 

C = Match entire character in data-card 
column against entire code in specifi­
cation col. 27. 

D Match digit portion of character in 
data-card column against digit portion 
of code in specification col. 27. 

Z Match zone portion of character in 
data-card column against zone portion 
of code in specification col. 27. 

fhE£~~!er_J~01~ __ 111. Identifying code 
(any EBCDIC) for which to test. If D or Z 
in col. 26--with other than A-Z, 12, 11, 
0-9, +0, -0, or ~--see C/Z/D in body of 
manual. 

Number of stacker to which card type is 
to be directed (subject to stackers avail­
able in particular I/O unit). 

Input-file card type to normal or 
only stacker of I/O device; or 
Combined~file card type requiring 
output operation; or 
AND :}.ine 

1-5 Input-File card type to specific 
stacker of I/O device; or 
Combined-file card type requiring no 
output stacker selection, card punch­
ing, or card document~printing. 

Field-description lines for a card type 
(or group of OR-relation card types)--one 
line per input field use~ in the program-­
follow immediately beneath the File and 
Card-Type Identification line(s) for the 
card type(s). The entries for card-type 
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identification and field description must 
not te in the same line. 

Note: R means that the entry is required 
WhEn there is a Field-DescriFticn line. 

Pa£~..§.9. 43 (0) 

~ Input data in standard (non-Facked) 
format; or 

= Input data not defined as numeric. 

P Input data, from field defined as 
numeric (0-9 in col. :2), already in 
packed format--limitations: 

Maximum length of field = 8 cclumns 
( = 15 digit Fositicns, plus sign); 
No Control Level (cols. 59-60) or 
Matching Fields (cols. 61-62) entry 
permitted. 

Note: In subseguent oFeraticns, a packed 
input field must be considered of length L 
= 2n-1, where n = number of columns. 

FrQ!!_J£Ql~..!-~E=~11· 1 
First (leftmost) 

To Jfgl§~ __ ~~-511. 
Last (rightmost) 

card column of 
inpu t field-­
range: '-80 

Right-justify; leading zercs unnecessary. 
Max. permissible field sizes where less 

than" 80: Numeric field--15 digit pcsi­
tions (Flus sign); Alphameric field used 
in CCMP operaticns--40 Fositicns. 

~ Alphameric field; or 
Numeric field that need not te defined 
as numeric (see immediately l:elcw). 

0-9 = Number of decimal ~laces in field 
herety defined as numeric. Field must 
be defined as numeric if: 

a. Used in arithmetic calculaticns; or 

b. To be used in numeric (as con­
traste~ with logical) COMP oFera­
ticn; or 

c. To be formatted for output by edit 
wcrd or zero sUPFress; cr 

d. To act as search argument (ICKUP 
cperation) for an argument ta1:1e 
defined as numeric; or 

e. F (packed) is specified in col. 
43. 

Definition as numeric: 

a. strips all zones--except in the 
low-order position--for general use 
of the field (i.e., the program 
packs the field); and 

b. Strips Ell zones for use of the 
field in Control-Level or Matching­
Fields operations. 

c. Limits the field size to 15 digits 
(plus sign). 

Left-justify. One to six characters (four~ 
character limit if used with RLABL OPe 

code) : 
first alphabetic, remainder alphabetic 

or numeric. 
No special characters or embedded 

blanks. 
A ITS E Q , CON T D ( x), TAB ~x) (~) (x), and 

PAGEx (x) prohibi ted--see body of 
manual for use of PAGEtt. 

£2n!~gl-1~~el 59-60 (0) 

L~-L9 = Control-Level indicator(s) for that 
and lower levels turn on when field 
contents in successive cards differ 
(L1 is lowest level, L9 highest.) 

Multiple Control levels for one card 
type must be specified in ascending 
seguence--lowest level used appears in 
uppermost line for which a control Level is 
designated. The lowest level assigned need 
not be L1, and there may be gaps in levels 
used. A Ccntrol Level may be assigned to 
some card types and not others. 

Same Control level may be split among 
several fields, but no other Ccntrol Level 
may intervene between the portions. The 
sum of the number columns for all portions 
of a stlit Ccntrol Level, and for unsplit 
control fields, must be uniform for all 
card types where that level is specified. 

If any field to which a Control Level is 
assigned is defined as numeric, all control 
of that level is numeric (all zones 
stripped) • 

Packed input fields cannot have Control 
Level assigned. 

A primary file can be matched to a 
secondary file, or to a secondary and a 
tertiary file; and files can be sequence 
checked. 
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M1-M3 Successive cards of single or mul­
tiple input and cc~bined files are 
~eguence-checked en the field (s) ; 
also 
~ultiple input or combined files 
are matched on tte field(s)-~this 
aetermines status of MR indicator, 
and sequence in which cards frcm 
the several files are precessed, 
within the pr~~rities (primary, 
secondary, tertiary) established by 
the file order in the input 
~pecifications. 

M1 mu~t be assigned tc 10we~t-level or 
only Matching Field, M2 to next higher, ~3 
te highe~t. 

A Matching-Fields level cannot be split 
between several fields in one card type. 

Matching Fields may be assigned to some 
card types and not others; tut 

a. At least one cara type in each of 
multiple input or ccmbined files 
must have t1atching F·ields assigned; 
and 

t. The same num1::er of Match ing-F ield s 
levels must 1::e specified for all 
applicable card types, ana the 
length of a Matching Field of cne 
level mnst be unifcrm. 

If any field to which a Matching-Fields 
level is assigned is defined as numeric, 
all matching and/or sequence-checking for 
that level is numeric (all zcnes strip fed) • 

Packea input fields cannot have Matching 
Fields a~~igned. 

Matching Fields have ne inherent rela­
tionshipto control Levels, nor need Con­
trol Levels be specified sclely because 
Matching Fields are specified. 

To relate a field de~cripticn to a particu­
lar cne of several card types in an OR 
relation~hip, enter here the card-type 
Resulting Indicator assigned tc the per­
tinent card type. Fields without indicator 
are associated with all card types in the 
OR relaticnship, regardle~~ of whether they 
also appear with indicator--except for 
Control-level and Matching-Fields 
operation~: 

If the same Control level or Matching­
Field~ level appears beth with ana 
without an indicator in Field-Record 

Relation, the indicator-conditioned 
entry takes precedence when the per­
tinent indicator is on. 

Any Control-Level or ~atching-Fields 
entry without ~ndicator must precede any 
entry with indicator for the same level. 
Do not condition portions of one split Con­
trol Level differently. Do not vary the 
nU.!!l..Qer of Matching Fields levels applicable 
to different OR card types beyond the 
choice of whether or not Matching Fields 
apply. 

It is advantageous to group field­
description lines by indicator, preceded by 
those without indicator. 

Ei§lsLl n di.£~.1.Q!:'§ 6 5 - 70 ( C) 

Enter any indicator code (normally: 01-99, 
H1, H2) to cause that indicator to turn on 
if the field contents conform to the 
assignment of the indicator; any indicators 
assigned to the other two conditions turn 
off--the settings occur before 
detail-calculation time. (Do not drop a 
leading zero.) The same indicator assigned 
to more than one condition turns on if one 
of these is satisfied. 

If H1 or H2 is turned on, system halts 
after next card is read. 

R1~§_J.£.Ql~ __ &~=&&l. Tests for value in 
nU.!!l.eri£ field greater than zero (low-order 
position '2- or no overpunch--but exeluding 
all-zero value signed plus). 

~nus_J~ls. 67-681. Tests for value in 
n~.!!l.§!:i.£ field less than zero (low-order 
position 11-overpunch--but excluding all­
zero value signed minus). 

Zero .Q!_Blank.~ols. 69-7Ql. Alphameric 
field: tests for blank. Numeric field: 
tests for absence of sianificant digits 
(1-9) ; i.e., turns en if blank, zero, ±O, 
or zones alone. Indicator also turned on 
at beginning of program execution and fol­
lowing each Blank-After output 
specificaticn--until changed by data read 
from card of pertinent type. 

leave blank unless processing Sterling­
currency amcunts. (Refer to SRL publica­
tion IB~Systg.!!l.L36~_]odel 20, Sterling Cur­
ren£~_g£2.£~ssing_~o~!i~~.§, Form C26-3605.) 
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CAICULATICN SPECIFICATIONS (CP'IICNAI) 

SEe Figures G1 and G2 at end of chapter for 
sUFplementary details. 

Note: Operations cccur in the order speci­
fied, ~ithin grcuping of detail time or 
total time (see cols. 7-8). 

~ = Detail-time cperation 
I1-L9, LE, to = 'Iotal-time operaticn, and 

perfcrmed cnly if the £pe­
cified indicator is then 
on. La normally al~~ys on 
(exceptions: see text). 
I1-L9 en ~ten ccntrcl treak 
of that or higher level. 
LR on after processing last 
input card (alsc turns on 
L1-L9). 

]2~~: All detail-time calculatien specifi­
cations rrust precede those fer tctal time. 

lB~i~Eto~~ 9-17 (0) 

Three identical subfields in AND rela­
tionship: ccls. 9-11, 12-14, 15-17. One 
to three indicators may te entered to con­
dition performance of the operation. Sta­
tus cf tte indicatcrs not affected ty 
specification here. 

Entire field blank = Execute operation each 
program cycle 

txx (xx = any 
indicatcr) 

Nxx 

Execute 
if that 
en. 

Execute 
if that 
off. 

operation only 
indicator is 

operation only 
indicator is 

Note: An indicator in cels. 7-8 is in AND 
relationshiF te indicators in cols. 9-'7. 

18-27 
33-42 

Field names or literals used in calcula­
ticn Enter left-justified. 

Must te defined as Result Field in cal­
culaticn specificaticns cr--if it is an 
input field--in input specifications. 

Numer ic. Maximum length: ten characters. 
May-ccnsist only of digits (0-9) 
and--optionally; 

Cne decimal point (or comma, if Euro­
pean notation specified in RPG Control 
Card--Card H, cel. 21), and/or one 
leading sign (+ or -). 

Number assumed positive if no sign, and 
integer if no decimal point. 

]21~: + is punch combination 12-6-8 

!lEha~~ri~. Maximum lenght: eight EBCDIC 
characters, plus enclosing apostrophes. 

Fa~12~_j used with operation codes ADD, 
SUB, MULT, DIV, COMP, TAG, LOKUP. 

Fa~12£_2 used with all operations except 
MV R, 'TESTZ, SETO N, SETOF, TAG, RLABL. 
(Field name limited to four characters if 
used with EXIT operatien.) Also see 
Figures G1 an~ G2 at end of this chapter. 

Entry of an RPG operation code, left­
justified, reguired (except in a Comments 
line--asterisk in col. 7). 

Decimal alignment automatic in arithmet­
ic operations and numeric COMPo Sign con­
trol automatic in arithmetic operations. 
Results of arithmetic cperations always 
signed; zero result al~ays +0. See Figures 
Gl and G2 at end of chapter for operations 
summary. 

Operations ~ith Reduced Field-Size Limits 

COMP (al ph amer ic) : 40 posi ti ons 
IOKUP (alphameric): 8 0 positions 
Arithmetic ops. reguire numeric fields; 
TESTZ reguires alphameric field. 

Name (left-justified) representing loca­
tion where resuft of operation is to be 
stored. One to six characters (four­
character limit if used with RLABI OPe 

code); first alphabetic, remainder alpha­
betic or numeric. No special characters or 
embedded blanks. PAGE has special use; 
IN xx restricted in RIABL lines; 
TAB (x) (x) (x) confined to function table. 

See Figures G1 and G2 at end of chapter 
for operations reguirinq Result-Field 
entry. 
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Every Result Field must te defined once, 
either in a calculation spEcification or-­
if it is an input or table field--in the 
input or file extension specifications, 
respectively. If defined ffiore than ence 
(unneces sary), all d ef ini tions (length, 
decimals) must be uniform. . 

A field is defined by assigning field 
name (cols. 43-48), fielCl length (cels. 
49-S1), and--if numeric--d€cimal fositions 
(cel. S2.). Result Field is used with 
arithmetic, move, TESTZ, and RIAEL 
operations (i.e., all exce..E.1 CCMF, SETCN, 
SETOF, GC'rG, TAG, EX IT); u sed wi th LCK UP 
only if function table. 

t 

1-40 
1-80 

No Result Field with this oferation 
(cols. 43-48 blan~); or Result 
Field net defined here. 
Numeric field (if tco short for 
result, high-order digits lest). 
Alphameric field used in COMP Of. 
Alphameric field used in table lOKUP 
of· 

1-2S~= Alphameric field, nct used in CCMP 
or LOKUP Ope 

Leading zeros unnecessary. 

t Alfhameric field (cr numeric field 
that need not te defined as such); or 
No Result Field with this operation 
(cels. 43-S1 blank); er 
Result Field not defined here. 

0-9 Number of decimal flaces in field 
(hereby) defined as numeric (total 
field length in cels. 49-51). 
Field must be defined as numeric if 
(a) Used in arithmetic ops.; or 
(b) Used in numeric (as contrasted 

with logical) CCMP op.; or 
(c) To be formatted for output by 

edit word or zerc sUffress; or 
(d) To act as search argument (ICKUP 

ep.) for argument table defined 
as numeric; or 

(e) output to be in facked format. 

H = Half-adjust result of arithmetic opera­
tion before dropping excess decimal 
position(s} • 

Any indicators may te specified-­
normally~ 01-99, H1, £2(if Hl or H2 is on 
at end of detail-calculation time, system 
halts after next card is read). Changes in 
indicator status are effective as soon as 
operation has been performed. Up to three 
indicators may be assigned in operations 
that permit any Resulting Indicators 
(except LORUP). The same indicator can be 
specified in several lines. 

All fields must be numeric. Enter indi­
cator code (if desired) to cause that indi­
cator to turn on if the result conforms to 
the assignment of the indicator; ~ny indi­
cators assigned to the other two conditions 
turn off. The same indicator assiqned to 
more than one condition turns on if one of 
these is satisfied. 

Plj!~J£01s.!._54=.2n. Result greater than 
zero (excludes+O). 

~inus-l£cl.§.!.56-S1l.. Result less than zero. 
Eer2-J£Ql§.!. __ 2§=2~1. Result zero (always 

+O). Also on initially, and following 
Blank-After (outfut specs.) 

Compare (COMP) Operation (R--at least one) 

An indicator whose assignment reflects 
the operation result turns on; others turn 
off. One indicator assigned to more than 
one condition tUrns on if any of these is 
satisfied. 

> Factor 2 
< Factor 2 

Factor 2 

Comparison algebraic fcr numeric fields, 
logical (EBCDIC seguence) for alphameric 
fields. 

Test Zone ('IESTZ) (R--at least one) 

Alphameric field only. High-order posi­
tion of field is tested. An indicator 
whose assiqnment reflects the operation 
result tUrns cn; others turn off. One 
indicator assigned to more than one condi­
tion turns on if any of these is satisfied. 

Hig.h_J£..Q1§..!. __ 2~=2.a. 12-zene (hex.SO or 
Cx) 

Lo~-l£..Ql.§..!. __ 56=211. ll-zone (hex.60 or Dx) 
]1~n~_J£..Q1E..!. __ .28-S91. No zone (not hex. 

50, 60, Cx, Dx). Also on initially, and 
following Blank-After (Output specs.) • 
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Set Indicators (SETON, SETCF) (R--at least 
one) 

The indicators specified are turned on 
or off, respectively. 

Table Lock-Up (LOKUP) (R--ene or two) 

One indicator may be assigned to one of 
the three conditions; or ene indicater, or 
two different indicators, may be assigned 
to Equal and High, or to Egual and Lew. 
This causes search of the argument table 
(Factor 2) for an entry that bears the 
designated relationship to the search arqu­
ment (Factor 1). 

If indicators are assigned to two cendi­
tiens, an Equal match takes precedence. If 
a table entry meets a specified condition, 
the corresFonding indicater turns en; a 
different indicator assigned to another 
condition, turns off--if it is the same 
indicator, it will be cn. If the 
condition(s) cannot be satisfied, the 
indicator (s) will be off. 

!.f..9]1!!~! 
Table 

]lsh_J~glE~ __ 54~221. Factor 2 
Lo~_J~~lE~ __ 56=21l. Factor 2 
~~~1_J~sl§~ __ 2~=22l. Factor 2 

Search 
!.f.g~ien .t 

> Factor 1 
< Factor 1 

Factor 1 

Note that High and Low significance is the 
reverse ef ferm-celumn heading. 

Other Operatien Cedes 

No Resulting Indicators permitted. 

Permits any ccmments te be printed at 
generaticn time next to specifications in 
the same line, without affecting program 
gene ra ti·cn. . 

FILE EXTENSION SPECIFICATICNS (OPTICNAI) 

Required if table lock-up (LOKUP) used in 
Calculation Specifications. 

~1~~l!§ 7-26 

Leave blank. 

Left-justify. Four to six characters 
(four-character limit if USEd with RIAEL 
Ope code): 

first three TAB, remainder alphabetic or 
numeric. 

No special characters or embedded 
blanks. 

If alternating-table input, this is name 
of table to which first entry in each card 
belongs. 

Number of entries in one card of this 
table. Right-justify; leading zeros 
unnecessary. 

Exact total number of entries in this 
table. Right-justify; leading zeros 
unnecessary. 

Number of columns per entry for this 
table (named in cols. 27-32). Right­
justify; leading zeros unnecessary. 

Maxima: Alphameric--80 columns 
Numeric--15 columns 

Leave blank: Packed-data table input 
not permitted 

1) 

0-9 

N 

D 

Alphameric 
Number of decimal places in numeric­
table field. 
o 

Table search only for Equal match 
Table values in ~ 
ascending sequence High or Low search 
Tatle values in specified 
descending sequence 

.T~12le_ll2:me 46- 5 ~ (R) 

Name of tabie to which second entry in 
each card belongs. Entries equivalent to 
those described under col. 27-32. 

Equivalent to cels. 40-42, but for 
second table. 
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Leave blank. 

]g£i~~l_Rg~iiign~ 56 (0) 

Eguivalent to col. 44 

Equivalent to col. 45 

fomN~niE 58-74 (0) 

Permits any ccmments to be printed at 
generaticn time next to specifications in 
ihe same line, w~thout af1ecting program 
generaticn. 

OUTPUT-FeRMAT SPECIFICATICNS (CPTICNAL) 

Output specifications contain entries enly 
for output and combined files. All detail­
(or heading-) time output specified ahead 
of total-time output. output (within 
grouping of detail and tctal time) occurs 
in the order specified--except (1) separate 
overflow-output time and (2) card-print 
transfer to output-storage area after card­
punch trarisfer for same File-Identification 
group. 

(Freferably, alternate punching and 
forms-printing when more than one of either 
during same cycle segment.) 

Enter ence for each output operation to 
the file (but card punching and card­
printing to the same card specified under a 
single file-identification entry). 

Exception: When output to same file 
specified repeatedly, file name need not be 
repeated if no other file name intervenes. 

Left-justify. Cne to eight characters: 
first alphabetic, remainder alphabetic or 
numeric; no special character or embedded 
blanks. Same name must appear as output or 
combined file in file-description 
specifications. 

.1Y~ 15 (R) 

t (or H) Detail-time output 
T Total-time output. 

During overflow output, T output precedes 
D. 

1-5 

Normal stacker; or 
Single-stacker device; or 
Card type (combined file) stacker­
selected in input specifications 

Output- or combined-file card to spe­
cific stacker of I/C device (combined 
file not stacker-selected in input 
specifications) • 

A!]-B~l~ii£]~hi~ 14-16 (0) 

AND = output Indicators (cols. 23-31) in 
this line must be considered with 
those from the preceding line to 
establish the conditions under which 
the output is performed. 

OR = The output conditions defined in this 
line are in an OR relationship to 
those defined in the preceding line. 
If either set of conditions (Output 
Indicators, cols. 23-31) is satis­
fied, the output is performed at the 
appropriate time. 

Forms control from the preceding line is 
applied unless cols. 17-22 contain an 
entry. (0 is considered an entry.), 

0-3 = Advance form the specified number of 
spaces before and/or after printing, 
respectively. 

~ 0 (see exception for CR lines, above) 

01-12 = Advance the form to the next 
carriage-control-tape punch in the 
specified channel before and/or 
after printing, respectively. 

OO=~t No skip (see exception for OR 
lines, above) 

NOTES on Forms Contr~l 
-----------~-----~-~ 

1. Leave blank in AND line 
2. Space/After or Skip/After has through­

put advantage ove~ Space/Before or 
Skip/Before • 

3. If Space/Before and Skip/Before both 
specified: Skip is executed, followed 
by Space. 
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4. If Space/After and Skip/After both spe­
cified: Only the Space/After operation 
is executed. 

5. For compatibility with other RPGs: One 
entry in cols. 17-22 required. 

6. Printing at or below channel 12, but 
above next channel 1, turns on OF indi­
cator at end of cyle segment (detail or 
total output respect~vely)--or OV indi­
cator if upper feed of Dual-Feed Car­
riage. Advance to channel 1 automatic 
if OF (or OV) not specified in any 
file-identification output Indicators. 

Three identical sub fields in AND rela­
tionship: cols. 23-25, 26-28, 29-31. 
Only the first subfield is described here. 
One to three indicators may be entered to 
condition performance of the output opera­
tion; additbnal AND sUbfields, and OR rela­
tionships, available through AND and OR 
lines (see cols. 14-16). Status of the 
indicators not affected by specification 
here. 

Entire field blank 

f)xx (xx = any 
indicator) 

Nxx 

flOF (or 1)OV) 

Execute operation each 
program cycle. 

Perform this output 
only if that indicator 
is on. 
Perform this output 
only if that indicator 
is off. 
Perform this output 
only at overflow time; 
and provided the OF 
(or OV) indicator is 
then on, as well as 
any other Output Indi­
cators specified for 
this (or an AND) line. 

CAUTION: If no conditioning indicator is 
specified, or only 1P, or only Nxx for 
indicators tbat are off initially, or txx 
for indicators that are on initially (Zero­
or-Blank), the output is performed before 
the first card has been read. 

One line describes one output field 
within the file-identification group 
--separate line required for card punchinq 
and card document-printing. 
Fi eld- descri ption line s follow immed ia tely 
bEO'Dea th the pertinent file identification-­
field description must not be on same line 
as file identification. 

As described under output Indicators, 
above (File Identification), with these 
differences: 

1. No AND lines 

2. No OR lines 

3. Entries condition only output of the 
field or constant described in that 
line, and the output is also subject to 
Output Indicators in the file 
identification. 

4. Entry of OF (or OV) does not transfer 
the output to overflow time-~merely 
makes it subject to the status of the 
overflow indicator at output time. 

5. Used with field PAGE, do not condition 
its output, but cause initialization to 
1 before output. 

Fi.§l.9.-..li.§:.ill.§ 32-37 (0) 

Any field name defined in Input, File­
Extension, or Calculation Specifications. 
Field name PAGE for aut6matic consecutive 
numbering. Left-justify. Fields need not 
be listed in the order in which they are to 
appear in the output file. Prohibited 
names: ALTSEQ, CONTD(x), PAGEx(x). Leave 
blank if const~nt specified (cols. 45-70). 
Either fiel~ name or constant required. 

~ Alphameric field; or 
Constant specified (cols. 32-37 
blank); or 
Edit word specified (cols. 45-70); or 
Packed Field (P in col. 44); or 
output to include any leading zeros and 
low-order-position zone. 

Z Any zone or leading zeros removed from 
output. 
Permissible only for numeric fields. 

~ Field contents (or constant--cols. 
45-70) undisturbed after output 

B Field (or constant) cleared as data 
moved to output-storage area. (Numeric 
field: 0; alphameric: 15.) Field or 
Resulting Indicator assigned to Zero­
or-Blanks turns on. 
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Enter number of rightmost position in 
output file (forms print position, card 
column, or card-interpret position). 
Right-justify entry; leading zeros unneces­
sa r y ( col. 40 a 1 way s 1] 0 r 0). 

CAUTION: Allow for expansion of field by 
edit word. 

output to card file. Col. 41 establishes 
whether pupching or interpreting: 

~ 0 = Punching 

1-6 Print head to be used for 
interpreting. 

t Data to be otitput in standard (non­
packed) format; or 

P 

Field not defined as numeric; or 
Constant 

output of data, from field defined as 
numeric, to be in packed format. The 
output data is then of length 
L = (n+1+E)j2, where 

n digit capacity of field; and 
E 0, if n is odd, and 

1, if n is even 

Co!!.§.l£!!.i 45-70 (0) 

Ieft- justi fy. Any EBCDIC characters 
that are to appear in the output record are 
specified here, enclosed in apostrophes. 
(Two successive apostrophes wi thin the con­
stant appear as one apostrophe in the out­
put.) Distinguished from edit word by 
absence of field name (i. e., cols. 32-37 
are blank). Zero Suppress (col. 38) and 
Packed Field (col.44) must be blank. 

Left-justify. Any EBCDIC characters, 
enclosed in apostrophes. Seme of the 
characters appear as such in the output 
record; others serve special functions. 
Distinguished from constant by presence of 
field na me (cols. 32- 37). Th e field named 
in the line must be defined as numeric, and 
must contain valid digits (no hex. A-F, 
except in sign position). Zero Suppress 
(col._ 38) and Packed Field (col. 44) must 
be blank. 

Abbreviated rules for edit words. 

1. Body of edit word = Exact number of 
positions allowed for data digits, 

spaces, and any constant data desired 
among--but not following--them, plus 1 
if $ symbol. Blank is replaced by 
digit--with possible exception of lead­
ing O--from corresponding field 
position. 
o = Leading zeros, and any constant 

edit~word characters preceding 
first significant digit, suppressed 
through this point. At least one 
leading zero is suppressed if an 
edit word is specified, all O's and 
constant characters (exc. $) sup­
pressed if field all-zero and no 0 
or * in edit-wore body. 

& Space in output record 
$ at extreme left = $ in that output 

record position, regardless of 
handling of leading zeros. 

$0 Floating $ symbol $ replaces 
rightmost leading 0 through this 
(O-entry) point. 

* Asterisk protection = * replaces 
leading zeros through this point, 
and any constant edit-word charac­
ters to the first significant 
digit. Precludes $. 

Any EBCDIC character (except ~ or &) in 
the edit-word body--including comma and 
decimal point--to right of first signi­
ficant digit or end of zero suppres­
sion, appears identically in the corre­
sponding location of ~he output record; 
to the left of that/point, it is 
suppressed. 

Presence of edit word removes low­
order-position zone from output. 

2. status portion of edit word = positions 
to right of body through CR or - sym­
bol, used to identify negative values. 
If no CR or - to right of body, there 
is no status portion. 
~ or & = ~ in output record 
CR or - = CR or -, respectively, in 

output record when data 
negative 
~ in output record, when data 
not nega ti ve. 

3. Expansion of edit word = positions (if 
any) to right of status portion; if no 
status portion, then to right of body. 
Any EBCDIC character (incl~ & and 
space) appears identically in output 
record. 

leave blank unless processing Sterling­
currency amounts. (Refer to SRt publica­
tion IBft_2Y~1~lliL1QQ_Model_~QL~terling_~~£= 
KgnQY_RKQ£g§~i~RQ~line§.~ Form C26-3605=) 
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Op. Nature of Operation Factor 1 Operation Factor 2 Result Comments 

Class Code Field Possibilitif(ls Presented Algebraically 

Add Factor 2 to Factor 1 a (N) ADD b (N) c (N) a+b=c/a+a=2a/b+b=2b/ a+c=c 1/ 
c+b=c I / c+c=2c 

'Set Result Field to zero; then odd Factor 2 Z-ADD b (N) c (N) O+b=c I /O+c=c Factor 2 may be c 
u 

'';: 
Subtract Factor 2 from Factor 1 a (N) SUB b (N) c (N) a-b=c/a-o=O/b-b=O/a-c=c

l
/ c-c=O is the most 0 

.. ~ c-b=c 1/ c-c=O efficient method to 

~5 set a field to zero 

~·i Set Result Field to zero; then subtract Z-SUB b (N) c (N) O-b=c I/O-C=-c O-c=-c: best method 
G/ E Factor 2 to reverse sign 

8".§> 
axb=c/axa=a 

2 
/bxb=b

2
/ axc=c I / .!:!"O Multiply Factor 1 by Factor 2 a (N) MULT b (N) c (N) 

Qj-
cxb=c I / cxc~ 2 E ~ ..c._ 

."!: u 
Divide Factor 1 by Factor 2 a (N) b (N) c (N) a +b=c/ a+a=l/b+b=1/ a +c=c 1/ bFO .. cu DIV <to 

c+b=c' /c+c=l No Half-Adjust if 
MVR follows 

Move Remainder of preceding DIV to a MVR c (N) Must follow immediately after DIV without Half-Adjust 
Result Field a'!CI with same Indicators. . 

Move Factor 2 into Result Field - MOVE b (A/N) c (A/N) No decimal alignment performed. If Factor 2 shorter: Left 
right-justified positions of result field unchanged. Excess left ~ositions of 

a longer Factor 2: Not moved. 
"0 cu Move Factor 2 into Result Field - MOVEL b (A/N) c (A/N) No decimal alignment performed. If Factor 2 sharter: Right j left-justified positions of result field unchanged. If Factor 2 longer: 
"0 Excess .right positions not moved, except for the sign if tloe 
'0 result field is numeric, e 

o 
:,;~ from low-order position of Factor 2 MLLZO b (A/N) c (A/N) 
c 0 to low-order Result position .,g .!:! 
~~ cu from high-order position of Factor 2 MHHZO b (A) c (A) cu- e 
0..01 0 to high-order Result position· O.!: N 
cu.!: cu 
~ iii ~ from low-order position of Factor 2 
~~ ~ to high-order Result position MLHZO b (A/N) c (A) 

from high-order position of Factor 2 MHLZO b (A) c (A/N) 
to low-order Result position 

N 2 Compare Factor 1 to Factor 2 a (A-N) COMP b (A-N) Numeric fields decimal-aligned; missing positions treated as 0 
~ u zeros. Alphameric fields left-oligned; missing positions CI'l .-
wcu~ treated as blank. Numeric compare is algebraic; alphameric .... c_ 

is logical EBCDIC. 0(\001 ... e 

~2:£ Identify zone in high-order position of TESTZ c (A) A Resulting Indicator assigned to Blank is on at start & follow-0- ;:) alpha. Result Field ing Blank-After U~! 
I'! Turn on one, two, or three specific SETON 

01,2 indicators 
:E 8 Specify one, two, or three Resulting Indicators 
11:0 Turn off one, two,or three specific SETOF VI': indicators 

""2, 
Branch to another RPG calculation GOTO name One to six characters 

~ specifications line First character alphabetic; 
01= 

••• ~ 0 Identify line as destination point of GOTO name TAG 000 to ,;x ,ham,"" ) remainder alphabetic or numeric. 
01'" .,. instruction(s) RLABL may also be c- .. 

.:c;t.2 Branch to an external B.A.Lo' routine EXIT name One to four characters TABx or INxx. 
u ~ 8 Identify. RPG field for use in external RLABL name c ._ 
I!0~ routine One to four characters coZ_ 

0-
Search argument table for value that bears argument LOKUP argum't tablE function table No dec'imal alignment performed~ At least one Resulting 

cu r to search argument the relationship speci- a (A-N) TABx(x)(x) (optional) Indicator needed. Do not assign Resulting Indicator to 
:g-g fied by Resulting Indicator(s). If a function (A-N) TABx(x)(x) both High and Low. Table should be in sequence if 

table is specified,corresponding function is (A/N) Indicator in High or Low. I- ...J 
located. 

LEGEND: (A) = Alphameric (A/N) = Alphameric or Numeric a or b = Field or literal 
(N) = Numeric (A-N) = Alphameric or Numeric, but 'c = Field 

both fields must be alike 

o Figure G 1. Calculation OpErations Summary 

Appendix G. Summary of RPG Specifications 325 



IBJ4 INTONATIONAL IUSINfSS MACHINES COItI'OllATION 

REPORT PROGRAM GENERATOR CALCULATION SPECIFICATIONS 
IBM System/360 

0010 ____ _ 

'_om ____________ ...,-_ 
" .. 'a ... ....,. ____________ _ 

~Q Indicators 
Re.ultlng 

~~ 
i~ 

Indicator. 

1 1 
Z.ro 

I: ] 
Plus Mlnul or 

F...., II Blank 
Uno Factor 1 Operation Factor 2 Result FIeld 

~ 1 IMItth 1: Compore 

! u * Al Hit'! Low e.....,. 
I I ! * 

1>21<21=2 

3 • S 6 7 , 9 10 11 12 13 I. 15 16 17 It "20 21 22 232.25 2627 2' 29 30 31 32 33 3. 35 36 37 31 39 .0.1 '2 d ... 5 ... 7 .. Of 50 51 5253 5<55 56 57 5859 

01 
C __ -- _. - - -- --. - IN~ IAinn N IN - -- --t-

o 2 
C __ 

f-- '"- -- -- roo ~- ADD N N - .- ... ~-
o , C ---. - --f- IN~ SUB .N - -- -
o 4 

C __ -- -- -- -- -- .- l- SUB N -'- - -,--
o 5 C _. -- - --r-- - INI) IMU LT N - -- -
o , C __ -_. -- - --r--' - (N) DIV N - --r-
07 C _ -- ... -- -- -- t-- - MVA N - - - --1'-

o • C t-- _ -- - --f- - - MO v£ A IN, AI/N 
o , C _ 

~- - -+-,... -- I-. - MO vO A .IN JAIN 
I 0 C -- -- -- - ML Ll~ A. IN [At/N .-
I I C -_. -- --r- -r' - MH H~n lA-
I 2 C _. _ 

~- -- -- r'-- ML H l~ A N A 
I a C __ -- -- -- -- MH L Z!I1 A AI/N -
I 4 Ct-- -_. r--· --- - A~ N~ OMP lA -N 
1 , C - -'--I-, TE STZ [A 

C .. _~_ --, .. -.- -I- '"- Sf TO" 
CI-· - --f-- - f-- I- -- Sif TOF 
C'_ -- -- I-- -- -- l:i,O TO l"'JI ME 

C ..... _ [t~A INE TAG 
clo- -- - -- f--- -" .. - eX IT ~~ ~~ 
C ~L AIL ~~ ~,g .--1---
C 1-' ~- - -- I-' --

A- INI) ~IC UP TA 8~ ;:~ Tlf'lo B~ .Lr'L - -

Fotm X2.·3351·1 
Printed in U, S. A. 

7$ 76 77 7'" 80 

Id~:~o.1111111 

Comments 

60 61 62 63 .. 65 66 67 6t 69 70 71 72 73 '7. 

I I 

I Resultmg IlIdic.otor. IIOt ,eloted to column 
beoclills'; o~ teOl~ one ,.,uired: ..-

I 
(AI • Atphco",.ric. I zerol 
(N) • NUM.ric. PIli, MillIS 810nk :~~ ~:::' ~~:a'Y 

Lesencl: . E.ntry RC'lulrecllNiolC. Length WNl- Aor N Re.ul.in.} A~ leas~ one r.ctuired-~ DOO o-o-a 
------ -E..tty Optlo ... 1 o~ Entr, <A-N)- EI'hcr,but bOth .aro. Indlc.ators --- --- ----O'\:lonal 

• NOTE: The entries designa.ted Q.5 required in. Field length. ct.nd. DecimCLI Positions a.re neces9ct.r~ onl!;l if the 
Q.ssocio.ted. Result Field. is not defined. elsewhere. 

Figure G 2. Fields Pertinent tc Each OFeration Code 
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During generation of an object program, 
BPG prints a listing that ccntains: 

• The complete image of every specifica­
tion card in the BPG scurce-program 
deck, cne card to a line. 

• A consecutive number, as counted by BPG 
during reading of the source deck-­
printed to the immediate left cf each 
source-card image. 

• A siqnal--the letter "S"_-to the left 
cf the consecutive numler, whenever the 
contents of columns 1-5 (page and line 
sequence numter) of a specificaticn 
card represent a repetition cr step­
down in EBCDIC sequence frcm the pre­
ceding card. This does not interfere 
with continuation cf program genera­
ticn. ("S" is. not printed the first 
calculation specificaticns line.) 

• Messages that ~eflect the status o~ 
cbject-program generation, signal all 
kinds of errors, and dccument core­
storage assignments. 

A specimen of an EPG prcgram listing is 
included in the SBt publication 1~]_~~E1~~L 
]&Q_~g~1_20~_]g£g~!_R~Qg~~ID-Q§A~±E!g~_iQ± 
pun~h=-E±~_~gQi~~~n!~_Q~±E1ing_f±Q~~~~±~§, 
Form C26-..j800. 

MESSAGES rUBING RPG GENERATION OF OBJECT 
PROGRAM 

Each message is prEceded by a unigue 
Message-Identificaticn Ccde. From left to 
right, the ccde represents: 

Program Identification = RG 
Messaqe Serial Number--three digits 
Significance Code--one letter -
Type cf specification card to which the 

message primarily applies--one letter 
(not pertinent to all messages) 

Figure R' portrays the message­
identificaticn format, and lists the 
related codes with their meanings. 

The words CARD NUMBER arE printed at tne 
end cf mcst messages, followed by the con­
secutive number(s) of the specificaticn 

card(s) to which the message refers. (A 
consecutive card number is assigned by RPG 
to each source card. In the program list­
ing, it precedes the card sequence number 
assigned cn the programmer's specification 
form. ) 

RG 120 E C X ----t .. ~ 
Program Identification: 'I 

RG (for RPG) I T JjY ~m~ 
Serial Number: I 
unique number for I 
each message I 

I 
*Significance Code I 

**Type af Specification ________ J 
Card to which Principally 
Applicable 

*Significance Code 

A = ACTION 
Operator action is required before system is restarted. 

C = CAUTION 
An abnormal - though possibly deliberate - condition exists. 
Corrective action is required only if the condition is unintentional. 

D = DECISION 
The user must decide on one of several ways to continue processing. 

ERROR 
Correction in source program required. 

INFORMATION 
Informatory message only. Operator action usually not required. 

W = WAITING 
System can proceed no further until errors have been corrected. 

**Type of Specifications to which Principally Applicable 

F = File Description 
E = File Extension 
I = Input 
o = Output-Format 
C = Calculation 

Figure H1. Format of Message­
Identification Code 

The informational and diagnostic messages 
are listed below, in message-serial-number 
order. Each message is preceded by its 
Identification code. 

The phrases shown in upper-case 
characters represent the actual RPG 
message. 
Sentences in lower-case letters give 
supplementary information that is not 
printed in the program listing. 

RG001 I 360/20 RPG LISTING. 
RPG prints this heading if 
the RPG source deck starts 
with the RPG Control Card. 
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RG002 

o 

RG003 

RG004 

RG005 

o RG006 

RG010 

RGO 11 

RGO ~ 2 

RG013 

RG014 

RG015 

RG016 

I 

A 

11 

c 

STORAGE POSITICNS. 
This message is fell owed by 
the core storage capacity 
specified in the RPG Con­
trol Card (Card H) for the 
systems used to generate or 
execute the program. If 
different capacities are 
specified, the smaller is 
used. 

ERROR IN STORAGE MAGNITUDE. 
This ~essage is associated 
with halt D12. It indi­
cates invalid entries in 
cols. 7-9 or 12-14 of the 
RPG Ccntrol Card (Card H). 

NO CONTROL CARD. 
This message is associated 
with halt D11. It indi­
cates that the source deck 
is not preceded by an RPG 
Ccntrol Card (Card H.) 

COL. 6 INCORRECT, CARD IS 
BYPASSED. 
This message fellows the 
image of the RPG source 
card to which it refers. 

PROGRAM TOO EIG. 
This message is associated 
with halt D13 

C F THE FILE NAME IS NOT 
REFERENCED. 

E F FILE DESCRIPTICN SPECIFICA-
TIONS ARE MISSING. 

File descripticn cards must 
precede all other specifi­
cation cards in the RPG 
source dec k. 

E F THE FILE NAME IS INCORRECTLY 
SPECIFIED OR IS MISSING. 

E F FILE TYPE ENTRY (COL. 15) IS 
NOT I, 0, OR C( OR IS MISSING. 

E F FILE TYPE (COL. ~5) AND 
DEVICE (COLS. 40-4E) ARE 
INCCMP1ITIELE. 

E F SEQUENCE (COL. 18) DOES NOT 
CCNTAIN A, D, OR ELANK. 

E F SEQUENCE (CCI. 18) IS NOT THE 
SAME FOR ALL INPUT FILES. 

When there are multiFle 
input or ccmcined files, 
all must have the same 
sequence specified. 

RGO'7 

RG018 

RG031 

RG032 

RG033 

RG034 

RG041 

RG042 

RG043 

RG044 

RG045 

E F COLUMNS 40-46 CONTAIN AN 
INVALID DEVICE. 

E F FILE"NAME OR DEVICE IS 
MULTIPLY DEFINED. 

The same file name (cols. 
7-14) is assigned to more 
thqn one device code (cols. 
40- 4 6), or th e same device 
code is associated with 
more than one file name. 

E E THE TABLE NAME IS INCORRECTLY 
SPECIFIED OR IS MISSING. 

The table name in columns 
27-32 and/or columns 46-51 
a) is missinq, or 
b) includes special charac­

ters or embedded blanks, 
or 

c) does not beqin with TAB 

E E THE TABLE NAME HAS NOT BEEN 
REFERENCED. 

The table name defined in 
the file extension specifi­
cations is not Leferenced 
in the calculation 
specifications. 

E E INCORRECT SPECIFICATION OF 
NUMBER OR LENGTH OF TABLE 
ENTRIES, OR THE PRODUCT OF 
BOTH IS LARGER THAN 80. 

E E THE SAME TABLE IS DEFINED IN 
FILE EXTENSICN AND CALCULATION 
SPECIFICATIONS WITH DIFFERENT 
FIELD LENGTHS AND/OR DECIMAL 
POSITIONS 

E I INPUT SPECIFICATIONS ARE 
MISSING. 

InFut specification cards 
must precede output speci­
fication cards. 

E I MATCHING FIELD SPECIFIED, BUT 
NO SEQUENCE IN .FILE 
DESCRIPTION. 

E I THE FILE NAME IS MISSING, NOT 
DEFINED, CR NOT 
LEFT-JUSTIFIED. 

E I THE FILE NAME DOES NOT REFER 
TO AN INPUT OR COMBINED FILE. 

E I CARD-TYPE SEQUENCE (COLS. 
15- 16) ELANK OR INVALID. 

Under cne common file name, 
a card type with numeric 
seguence specification is 
followed by a card type 

Appendix H--RPG Program Listinq 329 



RG046 

RG047 

RG048 

RG049 

RG051 

RG052 

RG053 

RG054 

RG055 

RG056 

RG057 

with alphatetic sequence 
specificaticn, or the 
numeric sequence specifica­
tion for card types is not 
in ascending order, or the 
field is tlank. 

E I ENTRIES IN NUMBER AND/OR 
o PT ION ( COL S • 17 - 1 8) ARE 
INCORRECT. 

Card-type sequence checking 
is specified in columns 
15-16, but cclumns 17-18 
contain an incorrect entry; 
or, the entries in cols. 
15-16 are alphabetic, tut 
cols. '7-'8 are not blank. 

E I ERROR IN RECORD IDENTIFICATION 
CODES (COlS~ 21-26, 28-33, 
35- 40) • 

E I RECORD IDENTIFICATICN AND 
FIELD DESCRIPTION APPEAR IN 
THE SAME SPECIFICATION CARD. 

An input specification card 
ccntains entries in columns 
7-42 and columns 43-70. 

E I A RECORD IDENTIFICATICN SHOULD 
PRECEDE THIS SPECIFICATION. 

E I FIELD LOCATICN ENTRIES (CCLS. 
44-5" ARE INVALID, OR THE 
LENGTH OF A NUMERIC FIELD 
EXCEEDS 15 FOSITICNS. 

E I THE FIELD WAS PREVIOUSLY 
DEFINED WITH DIFFERENT lENGTH 
OR DECIMAL FOSITICNS. 

E I THE FIELD NAME IS MISSING, NOT 
LEFT-JUSTIFIEr, BEGINS WITH 
TAB OR CONTt, CONSISTS OF ALT­
SEQ, OR CONSISTS OF PAGE FOL­
LOWED BY CNE CR TWO 
CHARACTERS. 

E I PLUS OR MINOS INDICATORS ARE 
SP_CIFIED FCR ALPHAMERIC 
FIELD. 

E I THE MATCHING ElELD SPECIFICA­
TICN (COLS. 61-62) IS 
INVALID. 

E I INDICATOR SPECIFIED IN FIElD­
RECCRD RElATICN (COLS. 63-64) 
IS NOT A RESUlTING INDICATOR 
OF AN ASSOCIATED CARD TYPE. 

E I STERLING FIELt SPECIFICATION 
IS INCOBRECT. 

The entries are invalid; or 
the Sterling field (cels. 
7~-74) ccntains specifica­
tions, but the RPG Centrol 

RG058 

RG059 

RG060 

RG061 

RG071 

RG072 

RG073 

RG074 

RG075 

RG076 

RG077 

RG078 

RG081 

RG082 
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Card is blank in cols. 17 
and 18. 

E I STERr.I N G FIELD IS SPECIFIED 
WITH INCORRECT DECIMAL LENGTH. 

Either the field is defined 
as alphameric, or Decimal 
positions is greater than 
4. 

E I STERLING FIELD IS SPECIFIED TO 
BE IN PACKED FORMAT. 

E I INCORRECT INDICATORS. 
Resulting and/or Field 
Indicators are invalid. 

E I AN ALPHAMERIC FIELD IS SPECI­
FIED TO BE IN PACKED FORMAT. 

E 0 THE FILE NAME IS MISSING, NOT 
DEFINED, OR NOT 
LEFT-JUSTIFIED. 

E 0 THE FILE NAME DOES NOT REFER 
TO AN OUTPUT OR COMBINED FILE. 

E 0 FILE IDENTIFICATION AND FIELD 
DESCRIPTION APPEAR IN THE SAME 
SPECIFICATION CARD. 

E 0 TYPE (COL. 15) IS NOT H, D, 
OR T. 

E 0 FILE IDENTIFICATION AND FIELD 
DESCRIFTION SPECIFICATIONS ARt 
NOT IN CORRECT SEQUENCE RELA­
TIONSHIP, OR ALL DETAIL OUTPUT 
DOES NOT PRECEDE ALL TOTAL. 

E 0 INCORRECT INDICATORS. 

E 0 INVALID FORMS CONTROL SPECIFI­
CATIONS (COLS. 17-22). 

E 0 MULTIPLE FILE-IDENTIFICATION 
LINES FOR ONE OUTPUT DO NOT 
HAVE INDICATORS SPECIFIED. 
CHECK THIS AND PRECEDING CARD. 

There are AND and/or OR 
lines for the output, but 
not all the File­
Identification Specifica­
tions lines include Output 
Indica tors. 

E 0 THE FIELD NAME IS MISSING, IS 
NOT LEFT-JUSTIFIED, BEGINS 
WITH CONTD, CONSISTS OF ALT­
SEQ, OR CONSISTS OF PAGE FOL­
LOWED BY ONi OR TWO 
CHARACTERS. 

E·O THE FIELD IS UNDEFINED. 

o 

() 

o 



RG083 

o RG084 

RG085 

RG086 

RG087 

RG088 

o RG089 

RG090 

RG'O' 

RG 10 2 

RG103 

o 

E 0 INCORRECT APOSTROPHES IN CON­
STANT OR EDIT WCRt. 

E 0 END POSITION (CCLS. 40-43) IS 
MISSING OR INVALID, IS SMALLER 
THAN THE SIZE OF THE FIELD, 
CONSTANT, OR EDIT weRD, OR IS 
INCOMPATIBLE WI~H ~HE OUTPUT 
FILE OR DEVICE. 

E 0 BOTH ZERO SUPPRESS ANt A CON­
STANT OR EDI~ weRD ARE 
SPECIFIED. 

E 0 ZERO SUPPRESS OR AN EDIT WORD 
SPECIFIED FCR ALPHAMERIC 
FIELD. 

E 0 STERLING FIELt IS INCCRBECTLY 
SPECIFIED. 

The entries are invalid; or 
the Sterling field (cols. 
71-74) contains specifica­
ticns, but the RPG Centrol 
Card is 1::lank in cols. 19 
and 20. 

E 0 STERLING FIELt IS SPECIFIED 
WITH INCORREC~ DECIMAL LENGTH. 

Either the field is defined 
as alphameric, or Decimal 
positicns is greater than 
4. 

E 0 STERLING FIELt IS SPECIFIED TO 
BE IN PAC~Et FORMAT. 

E 0 EDIT WORD HAS INCORRECT LENGTH 
OR WAS PREVIOUSLY USED WITH A 
FIELD OF D~FFERENT LENGTH. 

E C THIS FIELD IS UNDEFINED OR 
INCORRECTLY SPECIFIED. 

This message is followed by 
the headings 
FACT.' FACT.2 RESULT F. 
and the ecnsEcutive number 
ef the affected card is 
printed below the apprepri­
ate heading. 

E C THE FOLLOWING FIELDS SHCULD BE 
BLANK FOR THE OPERATICN. 

This message is followed by 
the headings 
FACT.1 FACT.2 RESUlT F. 
and the ccnsEcutive number 
of the affEcted card is 
printed below the apprcpri­
ate heading. 

E C THE FOLLOWING ENTRIES ARE 
REQUIREt, BU~ MISSING OR NOT 
LEFT-JUSTIF'IED. 

RG104 

RG105 

RG106 

RGt07 

RG109 

RG 11 0 

RG 111 

RG,12 

RG 113 

RGH4 

RG 115 

This message is followed by 
the headinqs 
FACT.1 FACT.2 RESULT F. 
and the consecutive number 
of the affected card is 
printed below the appropri­
ate heading. 

E C DETAIL CALCULATION IS ENCOU~­
TERED AFTER ~O~AL CALCULATION. 

E C OPERATION CODE INVALID. 

E C RESULTING INDICATOR IS 
REQUIRED, BUT NOT SPECIFIED. 

A COMP, LOrUp, TESTZ, SETON 
or SETOF operation has been 
specified, but a resultinq 
indicator has not been spe­
cified in columns 54-59. 

E C RESULTING INDICATORS ARE SPE-
CIFIED, BUT NOT PERMITTED. 

A Move, Move Zone, EXIT, 
RLABL, GOTO, or TAG opera­
tion has been specified 
with resultinq indicators. 

E C RESULT FIELD CONTAINS A 
LITERAl. 

The specification in 
columns 43-48 is incorrect. 

E C AN IMPERMISSIBLE OPERATION IS 
SPECIFIED BETWEEN ALPHAMERIC 
AND NUMERIC FIELDS. 

E C FIELD LENGTH OF FACTOR 1 AND 
FACTOR 2 DIFFERS IN A LOKUP 
OPERATION. 

E C A LCKUP OPERATION IS SPECIFIED 
AND THE NAME IN FACTOR 2 OR 
RESULT FIELD DOES NOT BEGIN 
WITH TAB. 

C C GOTO AND TAG ARE NOT IN THE 
SAME CALCULATION TIME. 

GOTe is specified for 
detail time and TAG is spec­
ified for total time, or 
vice versa. 

This is only a warninq 
message. 

E C A TAG IS SPECIFIED WITH INDI­
CATORS OR RESpLTING 
INDICATORS. 

E C THE SAME LABEL APPEARS IN MORE 
THAN ONE ~AG STA~EMENT. 

E C THE RESULT FIElD WAS PREVIOUS­
LY DEFINED WITH DIFFERENT 
LiNGTH OR DECIMAL POSITIONS. 
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RG 1 16 

RG' ~ 7 

RG'18 

RG 119 

RG120 

RG 121 

RG122 

RG '23 

RG131 

RG 132 

RG 133 

RG134 

E C SPECIFIED LENGTH OF ALPHA~ERIC 

RESULT FIELD EXCEEDS 25E FOSI­
TIONS, OR NUMERIC RESULT FIELD 
EXCEEDS 15 POSITICNS, OR NU~­
BER OF DECI~AL POSITIONS SPEC­
IFIED EXCEEtS 1IELD LENGTH. 

C C RESULT FIELt MAY NCT EE LARGE 
ENOQGH. 

~he nature of the operation 
can produce a result larger 
than size of result fiEld. 

This is cnly a warning 
message. 

C C THE FIELDS IN THESE OPERATIONS 
DO NOT OBEY SIZE RESTRICTIONS. 

E C INCORRECT INDICATORS. 
Indicators and/or Resulting 
Indicators are invalid. 

E C THE DIVIDE OPERATION IS SFECI­
FlED WITH HALF ADJUST AND FOL­
LOWED BY A MOVE REMAINDER, OR 
THE MOVE REMAINDER IS NeT PRE­
CEDED BY A DIVIDE WITH THE 
SAME INDICATO~S. 

E C RESULT FIELD N~ME BEGINS WITH 
TAB, BUT THE CPERATION IS NOT 
LOKUP OR ELAEr. 

C C HIGH/LOW INDICATOR FOR LORUP 
BUT NO TABLE SEQUENCE 
SPECIFIED. 

This is cnly a warning 
message. 

C C FUNCTION TAELE SHORTER THAN 
ARGUMENT TAELE. 

This is only a warning 
message 

E ~ULTI-FILE FRCGBAM, EUT NC 
MATCHING FIELDS SPECIFIED. 

E I THE OVERALL LENGTH OF CCNTROL 
OR MATCHING FIELDS IS LARGER 
THAN 144. 

E I THE OVERALL LENGTH OF MATCHING 
FIELDS AND/OR CCNTRCL FIELDS 
FOR ONE LEVEL IS NOT CCNSTANT 
FOR ALL PERTINENT CARD TYPES. 

E I A MATCHING FIELD IS MULTIFLY 
DEFINED WITHIN A RECORD-TYPE 
GROUP, BUT THE ENTRIES IN 
FIELD-RECORD RELA1ICN ARE THE 
SAME. 

RG135 

RG136 

RG137 

RG138 

RG141 

RG142 

RG143 

RG144 

RG150 
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E I CONTROL AND/OR MATCHING FIELDS 
INCORRECTLY SPECIFIED 

E C THE FOLLOWING NAMES ARE USED 
AS FIELD NAMES AND IN TAG OR 
GO TO STATEMENTS. 

C 

This message is followed by 
the name (s) • 

UNREFERENCED FIELD NAMES. 
The message is followed by 
the names of all fields 
that are defined but not 
referenced. 

This is only a warning 
message. 

C I THE CONTROL FIELDS OF ONE 
LEVEL ARE SPECIFIED BOTH AS 
NUMERIC AND ALPHAMERIC. 

C 

E 

This is only a warning 
message. 

SAME FIELD WITH DIFFERENT 
BLANK/ZERO INDICATORS, AND 
BLANK-AFTER IS SPECIFIED. 

This message is followed by 
the field name together 
with the blank/zero indica­
tor that is turned on by 
Blank-After. 

This in only a warning 
message. 

UNDEFINED INDICATORS. 
Indicators are used as con­
ditioning indicators but 
are nowhere assigned as 
Resulting or Field Indica­
tors. This message is fol~ 
lowed by a list of all 
undefined indicators. 

E C INCORRECTLY DEFINED INDICATOR 

C 

I 

LABEL S. 
INxx in RLAEL does not 
identify a valid indicator. 
This message is followed by 
a list of all incorrectly 
specified indicator labels. 

UNREFERENCED INDICATORS. 
The message is followed by 
a list of all indicators 
that are defined but net 
referenced. 

This is only a warning 
message. 

END OF DIAGNOSTICS 
NO ERRORS 

o 

o 



RG 151 D 

o 

RG 151 W 

RG161 I 

RG162 I 

o 

RG163 I 

RG164 I 

END OF DIAGNO~TICS 
REVIEW CAUTIONS 

This message is associated 
with halt D01. It indi­
cates that--while there 
were no known errors in the 
source deck--abnormal con­
ditions, as defined by Cau­
tion messages (Significance 
Code C), exist. 

END OF DIAGNOSTICS 
ERRORS IN SOURCE DECK 

This message is associated 
with halt D14. It indi­
cates that known errors, as 
defined by Error messages 
(Significance Code E) , 
exist in the source deck. 

INDICATORS. 
This message is followed by 
a list of all indicators in 
which each indicator is 
preceded by its core 
storage address in hexade­
cimal notation. 

DATA FIELDS 
ADDRESSINAMEILENGTH IN BYTES I 
DEC. POS.ITYPE 

This message is followed by 
a list of all defined 
fields in the following 
order: 

Alphameric fields, Numeric 
fields, Tables. In the 
column ADDRESS, the core 
storage addresses of the 
data fields are listed in 
hexadecimal notation. The 
column TYPE indicates 
whether the field is alpha­
meric or numeric. 

CONTROL FIELDS 
ADDRESSICONTROL LEVELl 
LENGTH IN BYTES 

This message is followed by 
a list of all assigned con­
trol levels dnd matching 
fields. The column ADDRESS 
contains the addresses of 
the control fields in hexa­
decimal notation. 

LITERALS AND CONSTANTS 
ADDRESSILENGTH IN BYTESI 
DEC. POS.ITYPEIACTUAL 

This message is followed by 
a list of all constants and 
literals defined in the 

RG165 I 

ADDRESS 

x.xxx 

xxxx 

RG166 I 

RG167 I 

program. Their core 
storage addresses are 
listed in the column 
ADDRESS in hexadecimal 
notation. The remark 
NUMERIC, ALPHAMERIC, or 
EDIT WORD appearing in the 
column TYPE signifies the 
type of the constant or 
literal. The column ACTUAL 
contains the image of the 
constant or literal as 
defined in the specifica­
tion forms. (Numeric 
literals are represented in 
hexadecimal notation.) 

STARTING ADDRESSES OF RPG 
ROUTINES 

NAME 

INPUT RECOR:CS 
INPUT FIELDS 
DETAIL CALCULATIONS 
TOTAL CALCULATIONS 
HEADING AND :CETAIL LINES 
TOTAL LINES 
OVERFLOW LINES 
OUTPUT FIELD S 
USER'S SUBROUTINES 
TRANSLATE SUBROUTINE 
TRANSLATE TABLE 
STERLING SUBROUTINES 
INPUT AREA FOR IBM 2560 HOPPER 

1 OR IBM 2520 
INPUT AREA FOR IBM 2560 HOPPER 

2 
PUNCH AREA FOR IBM 2560 OR IBM 

2520 
CARD PRINT AREA FOR IBM 2560 
FIRST INPUT AREA FOR IBM 2501 
SECOND INPUT AREA FOR IBM 2501 
PUNCH AREA FOR IBM 1442 
1442 PUNCH ROUTINE 
PRINT ROUTINE 
2560/2520 ROUTINES 
2501 INPUT ROUTINE 

LAST STORAGE POSITION USED 
(EXCLUDING I/O AREAS) 

Only those routines and/or 
data fields appear in the 
program listing that have a 
core storage address 
assigned by RPG. The 
addresses are represented 
in hexadecimal notation. 

GENERATION COMPLETED. 
This message is associated 
with halt DFF. 

TABLES. 
Contents of table cards 
exactly as loaded. 
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THE CPS RPG CONTROL CARD 

The format of the CPS RPG control card is 
as follows: 

1-5 

6 

7-9 

10 

11 

Un~2~d by-th~~£Qg~~~. RPG 
ignores entries in these columns. 
However, any entries will be 
printed in the program listing 
together with the image of the CTL 
card. The programmer may there­
fore use these columns for addi­
tional identification. 
Any valid EBCDIC characters 
(including blanks) may be used. 

RP~_con1£ol card idgn!ification 
H = mandatory entry. 

Core_2!Qrage_~~~city of the sys­
tem used to generate the object 
prog ram. 

blank 
or 004 4K (4,096 bytes of core 

storage) 
008 8K (8,192 bytes of core 

storage) 
012 12K (12,288 bytes of 

core storage) 
016 16K ( 1 6 , 384 b yt es of 

core storage) 

blank = the object program is not 
to be punched into cards 
after generation. 

C the object program is to 
be punched by a 2520 Card 
Read-Punch or a 2520 Card 
Punch. 
the object program is to 
be punched by a 2560 MFCM. 
(Blank cards must be in 
hopper 2). 

P the object program is to 
be punched by a 1442 Card 
Punch ModelS. 

Controls halts and printi~f the 
££Qg£am listing during generation 
of object programs. 

blank = RPG halts if it detects 
any type of programming 
errors during generation. 
The program listing is 
prin ted. 

12-14 

15 

16 
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B RPG halts only if it 
detects serious program­
ming errors that do not 
permit continuation of 
object program generation. 
The printing of the pro­
gram listing is completelj 
bjpassed. (This feature 
may be applied to avoid 
using the printer during 
generation of a previously 
tested program). 

~ore s!Qrag~~~B~~ity of the sys­
tem used to execute the generated 
object program. 

blank = the core storage capacity 
of the system used for the 
execution is assumed to be 
e1ual to the capacity of 
the system used during 
generation as defined in 
column 7- 9. 

004 4K (4,096 bytes of core 
storage) 

008 8K (8,192 bytes of core 
storage) 

012 12K (12,288 bytes of core 
storage) 

016 16K (16,384 bytes of core 
storage) 

NOTE: The core storage capacity 
of the executing system may exceed 
the core storage capacity of the 
generating system. In this case 
however, only a part of the 
executing system's core storage 
capacity is used during object 
program execution. 

Must be left blank. 

!ffects §tac~ing sequence of pro­
cessed cards during object program 
execution of the following prere­
quisites are met: 

1) A 2560 ~FCM is attached to the 
system. 

2) The programmer specified in the 
primary and secondary hopper of 
the 2560 MFCM: 

• an input file, or a combined 
file with cards stacker 
selected under input 
specifications, 
and 

• an output file. 

o 

o 



o 

• 

3} The programmer selected cards 
from both files to one common 
stacker. 

I 

o 

The input cards read are 
stacked just ahead of 
their associated output 
cards. 
The output cards processed 
are stacked just ahead of 
their associated input 
card. 

If no 2560 MFCM is attached, RPG 
ignores entries in this column. 
If this column is left blank, RPG 
takes better advantage of the con­
current processing capability of 
the Model 20. Therefore entries 
in this column should appear only 
if re~uired by the programmer. 

17-20 Q~fing_forma1 of the Sterling 
fields used in Sterling currency 
routines. 

Columns 17-20: blank = format not 
specIfied~--The program contains 
no Sterling currency routines. 

The input-shillings field is 
in the IBM format. 

2 The input-shillings field is 
in the BSI format. 

The input-pence field is in 
the IBM format. 

2 The input-pence field is in 
the BSI format. 

o The output-shillings field is 
to be printed only. 
The output-shillings field is 
to be punched in the IBM for­
mat.· (The field may also be 
printed.) 

2 The output-shillings field is 
to be punched in the BSI for­
mat. (The field may also be 
printed. ) 

Colu1!L20.,;. 

o The output-pence field is to 
be printed only. 
The output-pence field is to 
be punched in the IBM format. 
(The field may also be 
printed. ) 

2 The output-pence field is to 

21 

22 

be punched in the BSI format. 
(The field may also be 
printed.) 

Specifi~Y2e of the decimal poin! 
or the decimal comma in numeric 
literals. 
(1 numeric literal is a fixed 
numeric value used in calculation 
specifications by the programmer.) 

blank = The programmer uses the 
decimal point in numeric 
literals (e. g., 183.55). 

I The programmer uses the 
decimal comma in numeric 
literals (e.g., 183,55). 

Reserves a stora~ are~ as an 
extra input buffer if a 2501 Card 
Reader is attached to the system. 
This generally increases the speed 
of execution, especially if a 2501 
Card Reader Model 12 is attached. 
If no 2501 Card Reader is 
attached, RPG ignores entries in 
this column. 

B 

blank 

An extra input buffer for 
the 2501 Card Reader is 
established. 
No extra input buffer for 
the 2501 Card Reader is 
established. (May be used 
to reduce core storage 
requirements. ) 

23-25 Specify the number o~int_£Q§i= 
!ions used during object program 
execution. 

26-74 

This number must not exceed the 
number of available ~rint 
positions on the attached printer, 
but it may be smaller. Note that 
additioanl print positions, 
whether specified here or not, 
require additional printing time. 
To reduce printing time, the 
entered number should therefore 
not exceed the actual requirements 
during object-program execution. 

If not printer is used, the system 
ignores entries in these columns. 

blank = 

100 = 
120 
132 
144 = 

100 print positions are 
used during object program 
execution. 

Number of print 
positions per line 
used during object 
program execution 

Must be left blank • 

Appendix I--Format of the CPS RPG Control Card 334.1 



75-78 1h.§'_£Qntents~Lthese columns 
9J?E§.!!L!!LllQ.Sl ram i d en t if i ca ii 0 n 
in columns 73-76 of each punched, 
object program card. Any valid 
EBCDIC character may be used. 

334.2 System/360 Model 20 CPS Report Program Generator 

If these columns are left blank, 
RPGO will be punched into columns 
73-76 of each object program card. 
(Columns 77-80 of the object pro­
gram cards are used for consecu­
tive numbering.) 

o 

o 

:0 



o 

o 

• 

&--Ampersand in edit words ••••••••••••• 209 
$--Dollar sign ••••••••••••••••••••••••• 208 
1* card ••••••••••••••••••••••••••••••••• 39 
O--distinction from letter 0 •••••••••••• 26 
01-99 indicators •••••••••••••••••••••••• 32 
12-overpunch 

Arithmetic oFerations •••••••••••••••• 121 
Edit word •••••••••••••••••••••••••••• 204 
PAGE numbering ••••••••••••••••••••••• 193 
Preventing 12-overpunch •••••••••••••• 2~9 
Sign removal ••••••••••••••••••••• 137,283 
TE STZ (Test -zone) •••••••••••••••••••• 139 
Zero sUFpress •••••••••••••••••••••••• 194 
Zones ••••••••••••••••••••••••••••••••• 71 

1P indic ator 
DescriFtion ••••••••••••••••••••••••••• 35 
Point tc note •••••••••••••••••••••••• 176 

Absolute addition or subtraction: 
Figure 68, Part III, 
lines 02 and 03 •••••••••••••••••••••• 232 

Absolute numeric ccmpare ••••••••••••••• 283 
AD D (a d d) •••••••••••••••••••••••••••••• 1 27 
Address cards with variable-lenqth 

fields and variarle number of 
lines--prcqramminq tip ••••••••••••••• 277 

Alphabetic characters--definition ••••••• 25 
Alphameric and numeric--same field 

defined twice 
Input specifications •••••••••••• 83,80-82 

Alphameric characters 
Data format •••••••••••••••••••••••••• 269 
Definition •••••••••••••••••••••••••••• 25 

Alphameric fields 
Clearing--programming tip •••••••••••• 279 
Data format •••••••••••••••••••••••••• 269 
Definition •••••••••••••••••••••••••••• 25 

Alphameric literals 
Calculation specifications ••••••••••• 108 
Definition •••••••••••••••••••••••••••• 25 
output-format specifications ••••• 198,204 

Altered collatinq sequence ••••••••••••• 267 
Alternatinq-tables format •••••••••• 161,162 
Ampersand (&) in edit words •••••••••••• 209 
AND lines in calculation 

specifications--proqramming tip •••••• 281 
AND relationship 

Between indicators, qeneral ••••••••••• 32 
Calculaticn conditioninq 
indicators ••••••••••••••••••••••••••• 105 
Calculation conditioning 
indicators--programming tip •••••••••• 281 
File identification lines •••••••••••• 183 
Output indicators (field 
description) ••••••••••••••••••••••••• 190 
Output indicators (file 
identification) •••••••••••••••••••••• 175 
Record identification codes 
(input) ••••••••••••••••••••••••••••••• 70 
Space/Skip entries (output) •••••••••• 172 
Stacker select entries •••••••••••••••• 78 

Ar gument tables 
File extension specifications •••••••• 160 

LOKUP opera tion •••••••••••••••••••••• 150 
Points to note for LOKUP 
operations ••••••••••••••••••••••••••• 157 
Program example •••••••••••••••••••••• 243 
Table look-up operations, qeneral 
•••••••••••••••••••••••••••••••••••••• 149 
Use of tables •••••••••••••••••••••••• 155 

Arithmetic operations 
ADD •••••••••••••••••••••••••••••••••• 127 
Calculation Specifications entry 
(cols.43-48) ••••••••••••••••••••••••• 110 
Codinq example ••••••••••••••••••••••• 129 
DIV •••••••••••••••••••••••••••••••••• 128 
General rules •••••••••••••••••••••••• 121 
MULT ••••••••••••••••••••••••••••••••• 128 
MVR •••••••••••••••••••••••••••••••••• 128 
SUB •••••••••••••••••••••••••••••••••• 127 
Z-ADD •••••••••••••••••••••••••••••••• 127 
Z-SUB •••••••••••••••••••••••••••••••• 127 

Arithmetic overflow 
Detecting--proqramminq tip ••••••••••• 283 
General descri ption •••••••••••••••••• 123 

Assiqned standard qraphics ••••••••••••• 266 
Asterisk protection •••••••••••••••••••• 207 

'f) s y m bo 1 ................................. 26 
Basic Assembler Lanquaqe (BAL) 

Branchinq to an external 
subroutine ••••••••••••••••••••••• 141,146 
Functions of qeneral reqisters ••••••• 312 
General reference ••••••••••••••••••••• 7 
Proqramminq tips ••••••••••••••••• 303,306 

Basic character unit ••••••••••••••••••• 265 
Bit (binary diqit) ••••••••••••••••••••• 265 
Bit structure of hexadecimal codes ••••• 266 
Blank --sym bol for ••••••••••••••••••••••• 26 
Blank-after 
output-For~at Specifications 
entry (col.39) ••••••••••••••••••••••• 194 
Relation to constants •••••••••••••••• 198 
Relation to field indicators •••••• 99,101 
Relation to resultinq indicators .115,139 
Siqnificance in RPG loqic ••••••••••••• 30 

Blank indicator 
Fie ld indica tors $ ••••••••••••••••••••• 98 
Points to note ••••••••••••••••••••••• 176 
Relationship to Blank After •••••••••• 195 
Resulting indicator •••••••••••••• 115-117 
Test zone operations ••••••••••••••••• 139 

Blank specifications cards •••••••••••••• 50 
Blank specifications lines •••••••••••••• 50 
Blank trailer card in primary file ••••• 307 
Blanking alphameric fields ••••••••••••• 279 
Body of edit word •••••••••••••••••••••• 205 
Branchinq 

Between detail-time and 
total-time calculations •••••••••• 141. 143 
EXIT operation code •••••••••••••••••• 146 
GOTO operation code •••••••••••••••••• 142 
Proqramming tip (Repetitive 
output) •••••• ' •••••••••••••••••••••••• 287 
RLABL operation code ••••••••••••••••• 147 
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Siqnificance in RPG loqic ••••••••••••• 31 
TAG operation code ••••••••••••••••••• 142 
To an external subroutine •••••••• 141,146 
Wit h in R P G ••••••••••••••••••••••• 1 4 1 , 1 42 

Eyte ••••••••••••••••• •.••••••••••••• •••• 265 

Calculation conditioninq indicator .104-106 
Calculation fields entries, example 

••••••••••••••••••••••••••••••••••••• • 114 
Calculation operations 

Arithmetic operations •••••••••••••••• 121 
Branchinq •••••••••••••••••••••••••••• 141 
Compare and zone-testinq 
operations ••••••••••••••••••••••••••• 137 
Move operations •••••••••••••••••••••• 131 
settinq indicators ••••••••••••••••••• 140 
Summary •••••••••••••••••••••••••••••• 325 
Table look-up operations ••••••••••••• 149 

Calculation specifications 
Fields pertinent to operation 
codes •••••••••••••••••••••••••••••••• 326 
Operations summary ••••••••••••••••••• 325 
Specifications form •••••••••••••••••• 103 
Specifications summary ••••••••••••••• 319 
Summary of functions •••••••••••••••••• 13 

Card document printinq 
At total time ••••••••••••••••••••••••• 28 
output-Format Specificaticn 
(cols.41-43) ••••••••••••••••••••••••• 196 
Proqram examples ••••••••••••••••• 240,253 
RPG function •••••••••••••••••••••••••• 8 
Sample entries ••••••••••••••••••••••• 201 

Card-imaqe format •••••••• ,. •••••••••••••• 80 
Card printinq--see Card document 

printinq 
Card selection--see StacKer 

selection 
Card-type definition •••••••••••••••••••• 67 
Card-type identification 

Examples •••••••••••••••••••••••••••••• 74 
Input specifications entries •••••••••• 67 
Record identification codes ••••••••••• 69 
Resultinq indicator ••••••••••••••••••• 69 

Card-type resultinq indicator ••••••••••• 69 
Card-type resultinq indicator dur-

inq total-time calculations ••••• ~ •••• 280 
Card-type sequence check 

ExamFle ••••••••••••••••••••••••••••••• 59 
Input specifications entry 
(ccls.15-16) •••••• , ••••••.••••••••••••• 57 
Nature of the check ••••••••••••••••••• 63 

Carriage overflow 
Dual feed •••••••••••••••••••••••• 188,189 
Overflow, general ••••••••••••••••••••• 36 
Overflew. output specifications •• 180,183 
Siqnificance in RPG loqic ••••••••••••• 29 
Skip ••••••••••••••••••••••••••••• 173,174 

Character 
Basic unit in System/360 Model 20 ••••• 265 
Definition •••••••••••••••••••••••••••• 25 
Entry in Input Specification •••••••••• 70 

Checking that output card-fields 
are blank before output •••••••••••••• 273 

Clearinq alphameric fields ••••••••••••• 279 
Code structure ••••••••••••••••••••••••• 265 
Col. (abbreviation) ••••••••••••••••••••• 26 
Collating sequences 

Altered •••••••••••••••••••••••••••••• 267 

Standard ••••••••••••••••••••••••••••• 266 
Column-binary format •••••••••••••••••••• 80 
Combined files 

Definition of term •••••••••••••••••••• 24 
File description specifications ••••••• 52 
Input specifications ••••••••••••••• 56,77 
output-format specifications ••••• 168,171 

Comments 
Calculation specifications ••••••••••• 118 
File description specifications ••••••• 54 
File extension specifications •••••••• 162 

Comments cards •••••••••••••••••••••••••• 50 
Common fields ••••••••••••••••••••••••••• 50 
COMP (compare) ••••••••••••••••••••••••• 137 
Compare absolute (numeric) ••••••••••••• 283 
Compare and zone-testinq operations 

COMP ••••••••••••••••••••••••••••••••• 137 
TESTZ •••••••••••••••••••••••••••••••• 139 

Compatibility ••••••••••••••••••••••••••• 13 
Concurrent processinq operations ••••• 10,11 
Conditioninq indicators 

Branchinq •••••••••••••••••••••••••••• 142 
Calculation specifications 
entries •• ~ ••••••••••••••••••••••• 1C4.105 
Dual-feed carriaqe •••••••••••••• ~ •••• 187 
Indicators, qeneral ••••••••••••••••••• 32 
Output indicators (Field 
Description) ••••••••••••••••••••••••• 189 
Output indicators (File 
Ide n t i fie a;t ion) •••••••••••••••••••••• 17 4 
Overflow indicators •••••••••••••• 180,182 
PAGE Field-Description line •••••••••• 193 
Table look-up operations ••••••••• 149,150 
With CCMP operations ••••••••••••••••• 137 
W it h M V Rope r at ion s •••••••••••••••••• 129 

For specific indicators see under 
Indicators 

Consecutive numberinq 
Input specifications •••••••••••••••••• 84 
output-format specifications ••••••••• 192 

Constant data 
Input data, description ••••••••••••••• 83 
Input data, example •••••••••••••••• 85,86 
On same print line as input-card 
data--proqramming tip •••••••••••••••• 301 
Output data, description ••••••••••••• 198 
Output data, examples •••••••••••• 199-203 
Within the body of an edit word •••••• 208 

Control break 
Defintion ••••••••••••••••••••••••••••• 26 
Eliminating false control breaks-­

proqramminq tip ••••••••••••••••••••• 297 
Control card 

Description ••••••••••••••••••••••••••• 12 
Format ••••••••••••••••••••••••••••••• 334 
Identification ••••••••••••••••••••••• 334 

Control fields 
Calculation specifications entry ••••• 104 
Defini tiOD •••••••••••••••••••••••••••• 26 
Field-record relation ••••••••••••••••• 91 
General rules for ••••••••••••••••••••• 88 
Input specifications entry •••••••••••• 87 
Split control fields •••••••••••••••••• 88 

Control level 
Calculation specifications entry ••••• 104 
Conditioning branching ••••••••••••••• 142 
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o 

o 



o 

o 

o 

Conditioninq output •••••••.••••••••••• 176 
Definition ••...•.•••..••.••.••.•..•••. 26 
Field-record relatio~ •••••••••••••• 91,92 
Initiation by card type •••••••••••••• 273 
Input specifications entry •••••••••••• 87 
Input specifications, example •••••• 93,94 
LO indicator •••••••••••••••••••••••••• 38 
L 1-L9 indicators •••••••••••••••••••••• 36 
LR indicator •••••••••••••••••••••••••• 38 
Numeric fields •••••••••••••••••••••••• 81 

Control levels on "run-in" 
Proqramminq tip •••••••••••••••••••••• 272 
Special considerations •••••••••••••••• 37 

Control on a siqned field: no 
break between unsiqned and plus-
siqned cards--proqramminq tiF •••••••• 275 

Convertinq units tc do&ens ••••••••••••• 285 
Core-storaqe requirements 

control card entry ••••••••••••••••••• 334 
Processinq of objEct-proqram ••••••••• 255 
Proqram qeneration ••••••••••••••••••• 255 
Tips for minimizinq •••••••••••••••••• 271 

Creatinq table-input cards ••••••••••••• 157 
CR symbol in edit words •••••••••••••••• 205 
Crossfootinq {Fiqure 38) ••••••••••• 125,232 
C/Z/D entry (input specificaticns) •••••• 71 

Da ta formats 
Alphameric fields •••••••••••••••••••• 269 
Numeric fields ••••••• w ••••••••••••••• 269 
Packed-decimal ••••••••••••••••••••••• 270 

Date on same print line as constant 
headinq data--proqramminq tip •••••••• 301 

Decimal aliqnment 
Arithmetic operations •••••••••••••••• 121 
Control-level operations •••••••••••••• 88 
LOKUP operation •••••••••••••••••••••• 150 
Matchinq-fields operations •••••••••••• 90 
Move operations •••••••••••••••••••••• 131 
Numeric compare operation •••••••••••• 138 

Decimal point 
constant within edit word •••••••••••• 208 
Control card entry ••••••••••••••••• 334.1 
Edit word •••••••••••••••••••••••••••• 203 
Zero sUFpression ••••••••••••••••••••• 207 

Decimal ~ositions 
Calculation specifications ••••••••••• 111 
File extension specificaticns •••••••• 161 
In pu t specific ations •••••••••••••••••• 80 

Defininq same field as both alpha-
meric and numeric ••••••••••••••• 83,80-82 

De fin i tic n 0 f t e r m s ••••••••••••••••••••• 2 4 
Delayed forms overflow--proqramminq 

tip .................................. 292 
Detail printinq 

Example •••••••••••••••••••••••••••••• 190 
Points to note ••••••••••••••••••••••• 174 

Detail time 
Calculation operations ••••••••••••••• 103 
output operations •••••••••••••••••••• 167 
Output "Type" specification •••••••••• 170 
Proqram loqic cycle ••••••••••••••••••• 26 

Device specification •••••••••••••••••••• 53 
Diaqnostic messaqes •••••••••••••••••••• 328 
Diqit 

Inversion of zone and diqit ••••••••••• 79 
Of record identification code ••••••••• 71 

Distinquishinq zone punches in 

input fields--proqramminq tip •••••••• 282 
DIV (divide) ••••••••••••••••••••••••••• 128 
Document printinq 

At total time ••••••••••••••••••••••••• 28 
output-format specification •••••••••• 196 
Proqram examples ••••••••••••••••• 240,253 
RPG function •••••••••••••••••••••••••• 8 
Sample entries ••••••••••••••••••••••• 201 

Dollar siqn •••••••••••••••••••••••••••• 208 
Double punchinq: checkinq that 

output card-fields are tlank 
before output--proqramminq tip ••••••• 273 

Dual definition of input fields •••••• 81,83 
Dual-feed carriaqe ••••••••••••••••••••• 187 
Dual feed carriaqe output, examples 

•••••••••••••••••••••••••••••••••••••• 188 

EBCDIC 
Code struct ure ••••••••••••••••••••••• 265 
Code tatle ••••••••••••••••••••••••••• 266 
General information ••••••••••••••••••• 25 

EBCDIC table (Fiqure D1) ••••••••••••••• 266 
Edit word 

Asterisk protection •••••••••••••••••• 207 
Body ••••••••••••••••••••••••••••••••• 205 
End position of output record •••••••• 195 
Examples ••••••••••••••••••••••••••••• 211 
Ex pansion •••••••••••••••••••••••• 206, 209 
Output-format specification •••••••••• 203 
Proqramminq tip •••••••••••••••••••••• 300 
Purpose •••••••••••••••••••••••••••••• 203 
Rules for forminq •••••••••••••••••••• 206 
Seqments of edit wcrd •••••••••••••••• 205 
Siqn removal ••••••••••••••••••••••••• 205 
Status portion ••••••••••••••••••• 205,209 
Zone elimination ••••••••••••••••••••• 206 

Editinq pointers 
Printinq two-diqit field preceded 
by decimal point ••••••••••••••••••••• 300 
Retaininq leadinq zeros and con-
stants, yet removinq zones ••••••••••• 300 

Eliminatinq excess control breaks •••••• 297 
End-of-file specification ••••••••••••••• 53 
End position in output record •••••••••• 195 
Error check list 

Calculaticn specifications ••••••••••• 262 
File description specifications •••••• 261 
File extension specifications •••••••• 262 
Input specifications ••••••••••••••••• 261 
output-format specifications ••••••••• 262 

Equal indicator 
Compare operations ••••••••••••••••••• 137 
LOKUP operations ••••••••••••••••••••• 151 

EXIT {branch to external BAt 
routine) ••••••••••••••••••••••••••••• 146 

EXIT operation~ restrictions ••••••••••• 147 
Expansion of edit word ••••••••••••• 206,209 
Extended binary-coded-decimal 

interchanqe code 
Code structure ••••••••••••••••••••••• 265 
Code table .•••.•.•.••...•.••••.•••••. 266 
General information ••••••••••••••••••• 25 

External subroutines 
Coding skeletons ••••••••••••••••••••• 149 
Requirements and restrictions •••••••• 147 
Use of reqisters ••••••••••••••••••••• 147 
Us e 0 fin d i c at or s •••••••••.••••••••••• 147 

Index 337 



Extra input tuffer 
Storaqe reservation •••••••••••••••• 334.1 

Factor 1 and Factor 2 •••••••••••••••••• 108 
Factor size and results, relation-
ship between 

Addition and suttraction ••••••••••••• 123 
Division ••••••••••••••••••••••••••••• 125 
Multiplication ••••••••••••••••••••••• 124 
Size of quotient ••••••••••••••••••••• 126 
Size of remainder •••••••••••••••• 127,129 

Field description 
In~ut specifications cateqory ••••••••• 57 
Inrut specifications entries •••••••••• 78 
Output specifications category ••••••• 167 
Output specifications entries •••••••• 189 

Field indicators 
Example •••••••••••••••••••••••••••••• 100 
General ••••••••••••••••••••••••••••••• 31 
Input specifications entry •••••••••••• 97 

Field lenqth 
Addition and subtracticn ••••••••••••• 123 
Arithmetic operations •••••••••••••••• 123 
Calculation specifications entry ••••• 110 
Card-dccument pcint field •••••••••••• 196 
Control fields .......................... 88 
Division ••••••••••••••••••••••••••••• 126 
Factors and result fields •••••••••••• 111 
In COMP operations ••••••••••••••••••• 138 
In LOKUP operations ................... 157 
In MOVE operations ••••••••••••••••••• 132 
In pu t fields •••••••••••••••••••••••••• 80 
Matchinq fields ••••••••••••••••••••••• 90 
Multiplication ••••••••••••••••••••••• 124 
Remainder (division) ••••••••••••••••• 129 

Field location entry ..................... 80 
Field name 

Factors 1 and 2 (calcu lat ions) ••••••• 108 
Input specifications entry •••••••••••• 82 
output-format specifications 
entry ................................. 192 
Result field (calculaticns) •••••••••• 110 

Field-Record Relation ••••••••••••••••••• 91 
Field selection (output) ••••••••••••••• 190 
Fields matchinq 

Dual definition of fields •••••••••• 81,83 
Entries in input specifications •••• 93,94 
General •••••••••••••••••..••.••••••••. 42 
Input specifications entry •••••••••••• 89 
MR indicatcr •••••••••••••••••••••••••• 35 
Points to note •••••••••••••••••••••••• 91 
Processinq sequence ••••••••••••••••••• 43 

Fields used in BAL subroutines ••••••••• 147 
File description specifications ••••••••• 51 

Examples •••••••••••••••••••••••••••••• 54 
Specifications summary ••••••••••••••• 314 
Summary of functions •••••••••••••••••• 12 

File desiqnation •••••••••••••••••••••••• 52 
File extension specifications •••••••••• 160 

specifications summary ••••••••••••••• 321 
Summary of functions •••••••••••••••••• 13 

File identification 
Input specifications •••••••••••••••••• 57 
output-format speCifications ••••• 167,170 

File identification and control 
Example •••••••••••••••••••••••••• 177-180 

File matchinq 
Entries in input specifications •••• 93,94 

Example •••••••••••••••••••••••••••• 45,46 
General ••••••••••••••••••••••••••••••• 42 
Matchinq fields ••••••••••••••••••••••• 89 
MR indicator •••••••••••••••••••••••••• 43 
Processinq sequence ••••••••••••••••••• 43 

File name 
File description specifications ••••••• 52 
Input specifications •••••••••••••••••• 57 
output-format specifications ••••••••• 170 

File priority 
C ar d - t Y pes e que n c e •••••••••••••••••••• 5 7 
Matchinq of files ••••••••••••••••••••• 42 
Processinq sequence ••••••••••••••••••• 43 

File type 
Definitions ••••••••••••••••••••••••••• 24 
File Description Specifications 
entry ••....•.•••..•....•...•.......... 52 

Files--definition of •••••••••••••••••••• 24 
First-paqe indicator 

Descr i ption ...•......•........••...... 35 
Point to note •••••••••••••••••••••••• 176 

Fixed dollar siqn •••••••••••••••••••••• 208 
Floatinq dollar siqn ••••••••••••••••••• 208 
Form type specification ••••••••••••••••• 50 
Format of data 

Alphameric fields •••••••••••••••••••• 269 
Numeric fields ••••••••••••••••••••••• 269 
Packed-decimal ••••••••••••••••••••••• 270 

Format of RPG control card ••••••••••••• 334 
Format of Sterlinq fields 

Control card entry •••••••••••••• , •• 334. 1 
Format of table name in RLAEL line ••••• 161 
Forms advance •••••••••••••••••••••••••• 184 
Forms overflow 

Before totals--proqramminq tip ••••••• 294 
Branchinq from detail to total 
time calculations •••••••••••••••••••• 144 
Delayed to end of control qroup •••••• 292 
OF/OV indicators, qeneral ••••••••••••• 36 
OF/OV indicators, output 
specifications ••••••••••••••••••• 180-189 
Proqram loqic, overflow output •••••••• 29 
Skippinq, points to note ••••••••• 173,174 

Forms skippinq ••••••••••••••••••••• 172, 173 
Fro~ entry (input specifications) ••••••• 80 
Function table 

Calculation specifications entry ••••• 150 
General •••••••••••••••••••••••••••••• 149 
UsE •••••••••••••••••••••••••••••••••• 155 

Function table containinq several 
functions per field 
Example •••••••••••••••••••••••••••••• 165 
Points to note for LCKUP 
operations ••••• ,. ••• ,. ••••••••••••••••• 157 
Proqramminq tip •••••••••••••••••••••• 284 

General indicators •••••••••••••••••••••• 32 
General information on proqramminq 

with RPG •••••••••••••••••••••••••••••• 24 
General loqic flow •••••••••••••••••••••• 26 
General reqisters •••••••••••••••••••••• 312 
Generatinq the object proqram ••••••••••• 9 
GO TO (branch to--within RPG) 

Branchinq between detail-time and 
total-time calculations •••••••••• 141,143 
Branchinq within RPG ••••••••• ~ ••• 141.142 
Operation code ••••••••••••••••••••••• 142 
Siqnificance in RPG loqic ••••••••••••• 31 
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Group-indication 
Examples ••••••••••••••••••••• 184,190,221 
L1-L9 indicators •••••••••••••••••••••• 36 
Proqramminq method ••••••••••••••••••• 176 
Programming tip •••••••••••••••••••••• 272 
Special considerations cn 
.1 run - in" . . . . . • • . . . . . . . . . . • . . . ..••. 3 7 

Group-printing 
Examples •••••••••••••••• ..177,20C,221 
Proqramminq method •••••••••••• ~ •••••• 176 

H1jH2 indicators 
Example ••.•••••••••••.••••.•••••••••• '00 
General •.•••..•.••••.•••••..•••.•.•••• 34 
Points to note •••••••••••••••••••••••• 98 

Half-adjust 
Calculation specifications entry ••••• 111 
Examples ••••••••••••••••••••••••••••• 113 
In Move operations ••••••••••••••••••• 132 
In MVR operations •••••••••••••••••••• 129 

Half-byte •••••••••••••••••••••••••••••• 265 
(see also Fiqure D1, EECDIC 
table) 

Ha It con trol 
Control card entry ••••••••••••••••••• 334 

Halt indicators 
Example •••••••••••••••••••••••••••••• 100 
General ••••••.••••.••••••••••...•••.•• 34 
Points to note •••••••••••••••••••••••• 98 

HjD/T entry •••••••••••••••••••••••••••• 170 
Headinq cards ••••••••••••• • •••••••••• 84 
Heading lines 

Input data, description ••••••••••••••• 83 
Input data, example •••••••••••••••• e5,86 
Output data, descriptien ••••••••••••• 198 
Output data, example ••••••••••••• 1~9 

Headinq time 
Program logic cycle ••••••••••••••••••• 26 
Type cede •••••••••••••••••••••••••••• 170 

Hexadecimal notation ••••••••••••••••••• 265 
(see also Piqure D1, EECDIC 
table) 

Hierarchy of indicators •••••••••••••• 39,40 
High indicator 

Calculation resultinq indicator •• 115-117 
Field indica tor (pI us) •••••••••••••• 97 
In Compare operations •••••••••• 137 
In lOKUP operations •••••••••••••••••• 151 
In Test Zene operaticns •••••••••••••• 139 

Identification of proqrams 
Object program cards ••••••••••• 334.2 
User's identification ••••••••••••••••• 50 

Indexinq: analyzinq and forminq 
fields position-by-position •••••••••• 277 

Indicator hie~archy •••••••••••••••••• 39,40 
Indicator settings--proqram loqic 

flow •••••••••••••••••••••••••••••••••• 26 
Indicator summary •••••••••••••••••••••• 313 
Indicators 

01-99, ••••••••••••••••••••••••••••••••• 32 
1P (description) •••••••••••••••••••••• 35 
1P (points to note) •••••••••••••••••• 176 
General ••••••••••••••••••••••••••••••• 31 
H1/H2 (description) ••••••••••••••••••• 34 
H1/H2 (example) •••••••••••••••••••••• 100 
H1jH2 (points to note) •••••••••••••••• 98 
LO (control-level indicatcr) ••••••••• 104 

LO (description) •••••••••••••••••••••• 38 
LO (points to note) ••••••••••••• 176 
L1-L9 (considerations on 
"run-in") ••••••••••••••••••••••••• 37,272 
L1-L9 (control-level indicator, 
calcs) ••••••••••••••••••••••••••••••• 104 
L1-19 (control-level indicators, 
input) •••••••••••••••••• 
L1-L9 (description) 
L1-L9 (relationship with 
matchinq-field indicators) 
LR (control-level indicator, 

• •••••••••• 87 
.36 

.44 

cales) ••••••••••••••••••••••••••••••• 104 
tR (contrel-Ievel indicator, 
input) •••••••••••••••••.••••••.••••••• 87 
LR (description) •••••••••••••••••••••• 38 
MR (com mon error) ••• • • • • • • • • •••••• 263 
MR (conditioninq indicator, 
cales) •••...••••.•.•••.•.•.......•.•• 105 
ME (controllina stacker 
selection) ••••••••••••••••••••••••••• 172 
MR (descri ption) •••••••••••••••••••••• 35 
MR (indicator hierarchy) •••••••••••••• 39 
MR (matchinq fields) •••••••••••••••••• 89 
MR (matchinq of files) •••••••••••••••• 43 
ME (output indicator) •••••••••••• 175, 176 
MR (relationship with control-
field indicators ) •••••••••••••••••••• 44 
OFjOV (branching within RPG) ••••• 143,144 
OF/OV {description} ••••••••••••••••••• 36 
CF/OV (dual-feed carriaqe) ••••••••••• 187 
OF/OV (f~rms-movement control) 173,174 
OFjCV (output indicators, 
examples) •••••••••••••••••• 184,188 
OFjCV (cutput indicators, field 
description) ••••••••••••••••••••••••• 189 
CFjCV (output indicators, file 
identification) •••••••••••••••••• 180-183 
OFjOV (program loqic, overflow 
output) ••••••••••••••••••••••••••••••• 29 
Use of, in external subroutines •••••• 147 
Zero-or-Blank/Egual (Compare 
operations) •••••••••••••••••••••••••• 137 
Zero-or-BlankjEgual (Field 
indicator) •••••••••••••••••••••••••••• 98 
Zero-or-BlankjEqual (LOKUP 
operations) •••••••••••••••••••••••••• 151 
Zero-or-BlankjEqual (Point to 
note) •••••••••••••••••••••••••••••••• 176 
Zero-or-BlankjFgual (relationship 
to Elank After) •••••••••••••••••••••• 195 
Zero-or-BlankjEgual (resultinq 
indicator) ••••••••••••••••••••••• 115-117 
Zero-or-BlankjEqual (Test-Zone 
operations) •••••••••••••••••••••••••• 139 

Indicators, as affected by Blank­
after 
Field indicators •••••••••••••••••• 99,101 
General •••••••••••••••••••••••••••••• 195 
Program loqic flow •••••••••••••••••••• 30 
Re~ultinq indicators ••••••••••••• 115,139 

In pu t-card data 
On same line as constant data •••••••• 301 

Input files 
Definition of term •••••••••••••••••••• 24 
File type (File Description 
specifications) ••••••••••••••••••••••• 52 
Input specifications (qeneral) •••••••• 56 

Index 339 



I/O devices ••••••••••••••••••••••••••• 10 
Stacker selection ••••••••••••••••••••• 77 

Input specifications •••••••••••••••••••• 56 
Specifications summary ••••••••••••••• 315 
Summary of functions •••••••••••••••••• 12 

Input units, specifying ••••••••••••••••• 53 
Integer ••••••••••••••••••••••••••••• 81,111 
Interpre'ting 

At total time ••••••••••••••• ~ ••••••••• 28 
output-Format Specification 
(cols.41-43) ••••••••••••••••••••• 196 
Program examples ••••••••••••••••• 240,253 
RPG function •••••••••••••••••••••••••• 8 
Sample entries ••••••••••••••••••••••• 201 

In trod ucticn •••••••••••••••••••••••••••• 7 
Introductory program example •••••••••••• 14 
Inversion of zone and digit ••••••••••••• 81 
Invoicing, program example ••••••••••••• 243 
I/O device assignment ••••••••••••••••••• 53 
IOCS (Input/Output Control System) •••••• 7 

LO indicator 
Control level indicator, 
calculations ••••••••••••••••••••••••• 104 
Description ••••••••••••••••••••••••••• 38 
Po in ts to note ••••••••••••••••••••••• 176 

11-L9 indicators 
Considerations on IIrun-in n •••••••• 37~272 
Control level indicatcrs, 
calculations ••••••••••••••••••••••••• 104 
Centrol level indicators, input ••••••• 87 
Description ••••••••••••••••••••••••••• 36 
Relationship with matching-fields 
indicators •••••••••••••••••••••••••••• 44 

Last-card indicator--see LR 
Indicator 

last-record indicator--see lB 
Indicator 

Leading zeros in specificaticns 
fields •••••••••••••••••••••••••••••••• 50 

Length of table entry •••••••••••••••••• 161 
Second (alternating) table ••••••••••• 162 

Line numter ••••••••••••••••••••••••••••• 50 
Listing 

Example •••••••••••••••••••••••••••••• 190 
Points tc note ••••••••••••••••••••••• 174 
Program listing •••••••••••••••••••••• 328 

Listing centrol 
Control card entry ••••••••••••••••••• 314 

Literals 
Calculation specifications ••••••••••• 108 
Definition •••••••••••••••••••••••••••• 25 

Loading of tables •••••••••••••••••• 1:C~160 
Logic flowchart ••••••••••••••••••••• 27.327 
Logic flow, description ••••••••••••••••• 26 
Lookup-up operations (table 

look-u p) 
General introduction ••••••••••••••••• 149 
LORUP operation code ••••••••••••••••• 150 
Performance and results •••••••••• 154-157 
Points to note •••••••••• ~ •••••••••••• 157 
Use of resulting indicators •••••••••• 116 

tow indicator 
Calculation resulting indicator •• 115-117 
Field indicator (Minus) ••••••••••••••• 97 
In Com Fare operations •••••••••••••••• 137 
In LOKUP operations •••••••••••••••••• 151 
In Test Zone operations •••••••••••••• 139 

LR indicator 
Control level indicator, 
calculations ••••••••••••••••••••••••• 104 
Control level indicator, input •••••••• 87 
Description ••••••••••••••••••• • •••• 38 

M1. M2, M3 •••••••••••••••••••••••••••••• 89 
Machine requirements •••••••••••••••••••• 9 
Machine units and features 

sUPForted 
Processinq of object program ••••••••• 260 
Program generation ••••••••••••••••••• 260 

Machine units required 
Processing of object program ••••••••• 260 
Proqram generation ••••••••••••••••••• 260 

Majore-minor control--proqramminq 
tip ..•..•...................•........ 297 

Matching fields 
Dual definition of fields ••••• 81,83 
General ••••••••••••••••••••••••••••••• 42 
Input specifications entry •••••••••••• 89 
MR indica tor •••••••••••••••••••••••••• 35 
Points to note •••••••••••••••••••••••• 91 

Matching Qf card files 
Example •••••••••••••••••••••••••••• 45~46 
General ••••••••••••••••••••••••••••••• 42 
Matchinq fields ••••••••••••••••••••••• 89 
processinq sequence ••••••••••••••••••• 43 

Matching-Fecordindicator--see 
MR Indicator 

Matching records 
Processing seguence~ description •••••• 43 
processing sequence, flowchart •••••• 43.1 

Maximum lenqth of 
card-document print field •••••••••••• 196 
Constants •••••••••••••• ~ ••••••••••••• 198 
Edit word •••••••••••••••••••••••• 204,206 
Factors and result fields •••••••••••• 111 
Fields in Compare operations ••••••••• 138 
Fields in LOKUP operations ••••••••••• 157 
Fields in Move operations •••••••••••• 132 
Fields used in addition and 
subtraction •••••••••••••••••••••••••• 123 
Fields used in division •••••••••••••• 126 
Fields used in multiplication •••••••• 124 
Input fields •••••••••••••••••••••••••• 80 
Result field ••••••••••••••••••••••••• 123 
Table name in RLAB[ line ••••••••••••• 161 

Messages (diagnostic) •••••••••••••••••• 328 
MHHZO (Move High-order zone to 

High-order ZOne position) •••••••••••• 136 
MHLZC (Move High-order zone to Low-

order Zene position) ••••••••••••••••• 136 
Minimizing core-storage 

requirements ••••••••••••••••••••••••• 271 
Minus/Low indicator 

Calculation resultinq indicator •• 115-117 
Field indicator (Minus) ••••••••••••••• 97 
In Compare operations •••••••••••••••• 137 
In LOKUP operations •••••••••••••••••• 151 
In 'lest Zone operations •••••••••••••• 139 

Minus zero 
Result after Move operation •••••• 131,136 

~LHZO (Move Low-order zone to Hiqh-
order Zane position) ••••••••••••••••• 136 

MLLZO (Move Low-order zone to Low-
order ZOne position) ••••••••••••••••• 136 

Move operations 
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E x amp 1 e s ••••••••••••••••••••••••• 1 3 3- 1 37 
General................. • ••••••••• 131 
MHHZO ••••••••••••••••••• • ••••••••• 136 
MHLZO ........................................... '36 
ML HZ C ............................................................ 136 
MLIZC ..................................... .. ................. 136 
MOVE (Move right-aliqned) •••••••••• 132 
MOVEL (Move left-aligned) •••••••••• 133 
Move remainder ••••••••••••••••• ,. ••••• 128 
Move zcn~ operaticns ••••••••••••••••• 136 
MVR ............................................................. 128 

MR indic a tor 
Commen error ••••••••••••••••••••••••• 263 
Conditioninq indicator, 
calculations ••••••••••••••••••••••••• 105 
Controllinq stacker selection .~ •••••• 172 
Description ••••••••••••••••••••••••••• 35 
Indicator hierarchy ••••••••••••••••••• 39 
Matching fields •••••••• ,. •••••••••••••• 89 
Matching of files ••••••••••••••••••••• 43 
Output indicator ••••••••••••••••• 175,176 
Relationship ~ith control field 
indicators •••••••••••••••••••••••••••• 44 

MU LT ( m u 1 tip 1 y) •••••••••••••••••••••••• 128 
Multiple-card Layout form •••••••••••••• 163 
Multiple functions in one functien 

table .............................................................. 165 
Programming tip ••• ,. •••••• ,.,. •••••••••• 284 

Multiple output frcm sinqle source ••••• 287 
Multiple-time output to cards dur-

inq one proqram cycle ••••••••••••• 28,169 
MVR {Move Remainder} ••••••••••••••••••• 128 

Nature of the card-type sequence 
check .............................................................. 63 

• •• 50 Non-siqnificant ~eros ••••• 
Not eN) specific ation 
Calculation ............................ 105 

Input ••••••••••••••••••••••••••••••••• 70 
output-format •••••••••••••••••••••••• 175 

Number of print positions 
Control card specification ••••••••• 334.1 

Number of tatle entries per record ••••• 161 
Number of table entries per table •••••• 161 
Number {N) specification •••••••••••••••• 58 
Numeric and alphameric--same field 

defined t-wice: 
Input specifications •••••••••••• 83,80-82 

Numeric characters 
Data format •••••••••••••••••••••••••• 269 
Definition •••••••••••••••••••••••••••• 25 

Nu mer ic fields 
Data format •••••••••••••••••••••••••• 269 
Definitien •••••••••••••••••••••••••••• 25 

Numeric literals 
Calculation specifications ••••••••••• 108 
Definition •••••••••••••••••••••••••••• 25 

Object proqram •••••••••••••••••••••••••• 9 
Object proqram identification •••••••• 334.2 
Object proqram punchinq 

Control card entry ••••••••••••••••••• 334 
Object proqram reqister usaqe •••••••••• 312 
OF--see Cverflow indicators 
Operating procedures--see tbe 

publication IBM ~§tem/36~odel 
lQL Card Programming SUFPort~ 
Report ,Rrogram Generator,~at-

inq_grocggures (Form C26-3800) 
Operation codes 

ADD •••••••••••••••••••••••••••••••••• 127 
COMP ••••••••••••••••••••••••••••••••• 137 
D.IV •••••••••••••••••••••••••••••••••• 128 
EXI!' ••••••••••••••••••••••••••••••••• 146 
GOTO ••••••••••••••••••••••••••••••••• 142 
L·OKUP •••••••••••••••••••••••••••••••• 150 
MHHZO •••••••••••••••••••••••••••••••• 136 
M HL 'ZO •••••••••••••••••••••••••••••••• 13 6 
MLHZO •••••••••••••••••••••••••••••••• 136 
ML L ZO •••••••••••••••••••••••••••••••• 136 
MOVE ••••••••••••••••••••••••••••••••• '32 
MOVEL •••••••••••••••••••••••••••••••• 133 
MULT ••••••••••••••••• • •••••••••••• 128 
MVR •••••••••••••••••••••••••••••••••• 128 
RL A BL •••••••••••••••••••••••••••••••• '47 
SETOF •••••••••••••••••••••••••••••••• 140 
SET eN •••••••••••••••••••••••••••••••• 140 
SUB •••••••••••••••••••••••••••••••••• 127 
Summary •••••••••••••••••••••••••• 119,325 
TAG •••••••••••••••••••••••••••••••••• 142 
TESTZ •••••••••••••••••••••••••••••••• 139 
Z-ADD •••••••••••••••••••••••••••••••• 127 
Z-SUB •••••••••••••••••••••••••••••••• 127 

Operation field entries 
Operation specifications 

118 

Arithmetic operations •••••••••••••••• 121 
Bra~chinq •••••••••••••••••••••••••••• 141 
CalCUlation specificaticns entry ••••• 110 
Compare and Zone-Testinq 
operaticns ••••••••••••••••••••••••••• 137 
Move operations •••••••••••••••••••••• 131 
Settinq indicators ••••••••••••••••••• 140 
Sum mar y •••••••••••••••••••••••••• 119, 325 
Table took-up operations ••••••••••••• 149 

option (O) specification •••••••••••••••• 59 
OR lines in calculation 

specifications--proqramminq tip •••••• 281 
OR relationship 

Between indicators, qeneral ••••••••••• 32 
Calculation conditioninq 
indicators ••••••••••••••••••••••••••• 105 
Calculation conditioninq indica-
tors, proqramminq tip •••••••••••••••• 281 
File identification lines •••••••••••• 183 
OutpQt indicators (field 
description) ••••••••••••••••••••••••• 190 
Output indicators (file 
identification) •••••••••••••••••••••• 175 
Record identification codes 
(input) ••••••••••••••••••••••••••••••• 70 
Space/Skip entries (output) •••••••••• 172 
Stacker select entries •••••••••••••••• 78 
Types of CR relationship (input) •••••• 76 

Orqanization of this publication •••••••• 11 
Output before first card is read 

Example •••••••••••••••••••••••••••••• 101 
Points to note ••••••••••••••••••••••• 176 
Proqram logic flow •••••••••••••••••••• 30 

Output card-fields: checkinq for 
blank before ontput ••••••••••••••••••• 273 

Output files 
Definiticn of term •••••••••••••••••••• 24 
File description specifications ••••••• 52 
Input specifications •••••••••••••••••• 77 
IIO devices ••••••••••••••••••••••••••• 10 
output-format specifications ••••• 167,171 

Index 341 



Output-format specifications ••••••••••• 167 
Specifications summary ••••••••••••••• 322 
Summary of functions •••••••••••••••••• 13 

Output indicators 
Conditions for DFC ••••••••••••••••••• 187 
Controlling PAGE field ••••••••••••••• 193 
Field description specification •••••• 189 
File identification specification 
• ..................................... • 174 
MR ••••••••••••••••••••••••••••••• 175,176 
Overflow indicators (file ident.) 
• ••••••••••••••••••••••••••••••••••••• '82 
Overflow indicators (general) •••••••• 180 

Output specifications •••••••••••••••••• 167 
Output units, specifying •••••••••••• 53#169 
OV--see Overflow indicators 
Overflow 

Arithmetic overflow •••••••••••••••••• 123 
Branching from detail-time to 
total-time calculations •••••••••••••• 144 
Delayed to end of control group •••••• 292 
Detecting arithmetic overflow •••••••• 283 
Dual-feed carriage ••••••••••••••••••• 187 
Forms advance tefore totals •••••••••• 294 
OF/OV indicators, general ••••••••••••• 36 
OF/OV indicators, output specs ••• 18C-189 
Program logic, overflow output •••••••• 29 
Seguence of output specifications 
• •••••••••••••••••••••••••••••••••••• • 168 
Skipping, points to note ••••••••• 173,174 

Overflow indicators (OF/OV) 
Branching within RPG ••••••••••••• 141,144 
Description ••••••••••••••••••••••••••• 36 
Forms-movement control ••••••••••• 113,174 
Output indicators, examples •••••• 184-188 
Output indicators, field 
description •••••••••••••••••••••••••• 189 
Output indicators, file 
identification ••••••••••••••••••• 18C-183 
Program logic, overflow output •••••••• 29 

Overflow-output time 
Forms move.ent ••••••••••••••••••• 173-j74 
General ••••••••••••••••••••••••••••••• 26 
Indicators OF/OV •••••••••••••••••••••• 36 
Overflow signal and new heading 
card coincide •••••••••••••••••••••••• 191 
Program logic aspect •••••••••••••••••• 29 
Sequence of output specs ••••••••••••• 168 
Significance of overflow 
indicators ••••••••••••••••••••••• 180-183 

Overflow printing 
Dual-feed carriage ••••••••••••••••••• 187 
Forms movement ••••••••••••••••••• 113,174 
Overflow indicators •••••••••••••• 180-183 

Overflow time--see overflo~-output 
time 

Overpunches 
Arithmetic operations •••••••••••••••• 121 
Check for unwanted punches ••••••••••• 273 
PAGE numbering ••••••••••••••••••••••• 193 
preventing 12-overpunch •••••••••••••• 299 
Sign removal ••••••••••••••••••••• 137,283 
TESTZ (Test Zone) •••••••••••••••••••• 139 
Zone elimination ••••••••••••••••••••• 206 

Packed data 
Arithmetic-operation data •••••••••••• 122 
Data-format: packed decimal ••••••••• 270 

File extension specifications 
entry •••••••••••••••••••••••••••• 161,162 
Input field restrictions ••••••••••• 89,90 
Input specifications entry ••••••••• 79,80 
Input specifications, example ••••••••• 86 
Note (field length) •••••••••••••••••• 132 
output-format specifications 
entry •••••••••••••••••••••••••••••••• 191 
output-format specifications, 
example •••••••••••••••••••••••••••••• 202 
Table-input data ••••••••••••••••••••• 159 

Packed-decimal format •••••••••••••••••• 270 
PAGE 

Example (input) ••••••••••••••••••••••• 86 
Example (output) ••••••••••••••••••••• 199 
Field-name restriction {inpu~ •••••••• 82 
Page numt€ring (infut) •••••••••••••••• 84 
Page numbering (output) •••••••••• 192,193 

Page numb€r (of specifications 
for ms) •••••••••••••••••••••••••••••••• 50 

Page numbering 
Input specifications •••••••••••••••••• 84 
Output-format specifications ••••••••• 192 

Page overflow 
Branching from detail to total-
time calculations •••••••••••••••••••• 144 
OF/OV indicators, general ••••••••••••• 36 
OF/OV indicators, output specs ••• 180-189 
Program logic, overflow output •••••••• 29 
Skipping, points tc note ••••••••• 173,114 

Page totals--programming tip ••••••••••• 290 
PCU 

General information ••••••••••••••••••• 7 
Selecting last card of a control 
group ••••••••••••••••••••••••••••• 28,172 

Plus/High indicator 
Calculation resulting indicator •• 115-117 
Field indica~or (Plus) •••••••••••••••• 97 
In Compare operations •••••••••••••••• 137 
In r.OKUP operations •••••••••••••••••• 151 
In Test-Zone operations •••••••••••••• 139 

Plus zero 
Algebraic comparison ••••••••••••••••• 138 
Field indicators (input) •••••••••••••• 97 

Pointers 
Calculation oriented ••••••••••••••••• 279 
Input oriented ••••••••••••••••••••••• 272 
Output oriented •••••••••••••••••••••• 287 

Position entry (input 
specifications) ••••••••••••••••••••••• 70 

Prebilling with inventory control, 
program example •••••••••••••••••••••• 222 

Preventing 12-overpunch 
Programming tip •••••••••••••••••••••• 299 
Sign removal ••••••••••••••••••••• 131,283 

Primary file 
File designation •••••••••••••••••••••• 52 
Katching of files •••••••••••••••••• 42,44 
Katching fields ••••••••••••••••••••••• 89 
Processing priority ••••••••••••••••••• 57 

Primacy trailer cards--programming 
tip •••••••••••••••••••••••••••••••••• 307 

Printer spacing chart ••••••••••••••••••• 9 
Printing of constants, example ••••••••• 18. 
Printing of listing 

Control card entry ••••••••••••••••••• 334 
Print positions 

Control card specification ••••••••• 334.1 
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processing sequence of multiple 
files 
Description ••••••••••••••••••••••••••• 43 
Flowchart ••••••••••••••••••••••••••• 43.1 

Program compatibility ••••••••••••••••••• 13 
E'rogram examples 

Introductory program exam~le •••••••••• 14 
Invoicinq •••••••••••••••••••••••••••• 243 
Prebilling, with inventory 
control •••••••••••••••••••••••••••••• 222 
Sales commission report •••••••••••••• 216 

Program identification 
Object program cards ••••••••••••••• 334.2 
User's identification ••••••••••••••••• 50 

Program listing •••••••••••••••••••••••• 328 
Program logic flow •••••••••••••••••• 26,327 
Programming tips ••••••••••••••••••••••• 271 

Calculaticn-oriented ••••••••••••••••• 279 
Input-oriented ••••••••••••••••••••••• 272 
Minimizing core-storage 
requirements ••••••••••••••••••••••••• 271 
Output-oriented •••••••••••••••••••••• 287 

Protection aqainst undefined card 
type, example ••••••••••••••••••••••••• 75 

Punched-Card utility Programs 
General informaticn ••••••••••••••••••• 7 
Selecting last card of a ccntrol 
group ••••••••••••••••••••••••••••• 28,172 

Punchinq only last card cf centrol 
grcu~ ••••••••••••••••••• ~ ••••••••••••• 28 

Quotient 
Decimal places ••••••••••••••••••••••• 125 
Size of •••••••••••••••••••••••••••••• 126 

Record-type definition •••• • •••••••••• 67 
Record-type identificaticn 

Identificatien cedes •••••••••••••••••• 69 
In~ut specifications entries •••••••••• 67 
Resultinq indicator ••••••••••••••••••• 69 

Record-type resulting indicator 
Assignment in input sFecs ••••••••••••• 69 
During total-time calculations ••••••• 280 

Record-type sequence check 
Input-specifications entry 
(cols. 15-16) ••••••••••••••••••••••••• 57 
Example ••••••••••••••••••••••••••••••• 59 
Nature of the check ••••••••••••••••••• 63 

Records in an AND relaticnship--see 
AND relationship 

Records in an OR relationship--see 
OR relationship 

Registers 
Functions of general registers ••••••• 312 
Use in external subroutines •••••••••• 147 

Relationship between size of fac­
tors and results (calculations) 
Additien and subtraction ••••••••••••• 123 
Division ••••••••••••••••••••••••••••• 125 
Multiplication ........................ 124 
Size of quotient ••••••••••••••••••••• 126 
Size of remainder •••••••••••••••• 127.129 

Relationship of total time tc card 
movement •••••••••••••••••••••••••••••• 28 

Remainder 
Sign of •••••••••••••••••••••••••••••• 129 
Size of •••••••••••••••••••••••••• 127,129 
Value ef ••••••••••••••••••••••••••••• 129 

Repetitive output 
Branching betveen dtail-time and 
total-time calculations •••••••••••••• 144 
Programming tip •••••••••••••••••••••• 287 

Result field contents, example ••••••••• 112 
Result field specifications •••••••••••• 110 
Resulting indicators 

Calculation specifications entry ••••• 115 
Conditioning calculations •••••••••••• 104 
During total-time calculations ••••••• 280 
General ••••••••••••••••••••••••••••••• 31 
Tn arithmetic operations ••••••••••••• 123 
In Compare operations •••••••••••••••• 137 
In LOKUP operations •••••••••••••••••• 151 
In Move operations ••.••••••••••••••••• 132 
Input specifications entry •••••••••••• 69 
In Test-Zone operations •••••••••••••• 139 
Summary •••••••••••••••••••••••••••••• 118 
Warning •••••••••••••••••••••••••••••• 105 

RLABI (reference label) 
Operation code ••••••••••••••••••••••• 147 
Programming tip •••••••••••••••••••••• 279 
Table names in RLAEL lines ••••••••••• 161 

RPG •••• --if not listed: see spe­
cific subject, omitting the pre­
fix "RPG" 

RPG operations--schematic ••••••••••••••• 10 
RPG program loqic ••••••••••••••••••• 26,327 
Rules for •••• --see relevant subject 
Run-in 

Branching between detail-time and 
toal-time calculations ••••••••••••••• 143 
Indicators L1-L9 •••••••••••••••••• 37,272 
Output before first card is read •••••• 30 
Points to note ••••••••••••••••••••••• 176 
Total-time output ••••••••••••••••••••• 30 
Total-time processinq ••••••••••••••••• 30 

Sales commission report, program 
example ••••••••••••••• ..... ••••••••••••• 216 

Secondary file 
File designation •••••••••••••••••••••• 52 
Matching fields ••••••••••••••••••••••• 89 
Matching of files •••••••••••••••••• 42-44 
Processing priority ••••••••••••••••••• 57 

Selecting input-file cards based on 
matching of files and/or calcula-
tion results--proqramming tip •••••••• 306 

Selecting last card of each control 
qroup ••••••••••••••••••••••••••••••••• 28 
Proqramming tip •••••••••••••••••••••• 303 

Seguence 
Card-type sequence check •••••••••••••• 57 
Checkinq data fields •••••••••••••••••• 42 
Checking single files ••••••••••••••••• 48 
Check sequence step-down ••••••••••••• 233 
Colla tin 9 se'q nence (altered) ••••••• 267 
Colla tinq segnence{stand ard) •••••••• 266 
Comparison ••••••••••••••••••••••••••• 138 
File description specifications 
entry ••••••••••••••••••••••••••••••••• 53 
File extension specifications 
entry •••••••••••••••••••••••••••••••• 162 
Input specifications entry ••••••••• 57,58 
Nature of the card-type sequence 
check •••••••••••••••••••••••.•••••••••• 63 
Processinq of multiple files •••••••••• 43 
Table data ••••••••••••••••••••••••••• 162 

Index 343 



Sequence of entries 
Calculaticn specifications ••••••••••• 103 
File description specifications ••••••• 52 
File extension specifications •••••••• 160 
For punching and interpreting •••••••• 196 
Input fields •••••••••••••••••••••••••• 79 
Input files ••••••••••••••••••••••••••• 57 
Output fields •••••••••••••••••••••••• 192 
output-format specificaiicns ••••••••• 168 
Types of output record ••••••••••••••• 170 

Sequence of output specificaticns •••••• 168 
Sequence of tables ••••••••••••••••••••• 162 
Sequence specifications 

File description •••••••••••••••••••••• 53 
File extension ••••••••••••••••••••••• 162 
Input ••••••••••••••••••.••••••••••• 57,5e 

SETOF (set indicators off) ••••••••••••• 140 
SETON (set indicators on) •••••••••••••• 140 
Setting indicators (by calculation 

specification) ••••••••••••••••••••••• 140 
Sign removal 

By edit word ••••••••••••••••••••• 205,206 
By MOVE-Zone operator •••••••••••••••• 137 
By zero-suppress specification ••••••• 194 
Example •••••••••••••••••••••••••••••• 283 
Preventing 12-overpunch •••••••••••••• 299 

Sign reversal--programming tip ••••••••• 283 
Signed fields •••••••••••••••••••••••••• 206 
Single-card total elimination •••••••••• 295 
Skip ••••••••••••••••••••••••••••••••••• 172 
Skip After •• ~ •••••••••••••••••••••••••• 173 
Skip Befcre •••••••••••••••••••••••••••• 173 
Slash-asterisk card ••••••••••••••••••••• 39 
Source deck ••••••••••••••.•••••••••••••• 9 
Source proqram •••••••••••••••••••••••••• 9 
Space •••••••••••••••••••••••••••••••••• 172 
Space After •••••••••••••••••••••••••••• 172 
Space Before ••••••••••••••••••••••••••• 172 
Space suppress ••••••••••••••••••••••••• 173 
Special characters--definition •••••••••• 25 
Specification cards ••••••••••••••••••••• 9 
Specifications common to all forms •••••• 50 
Specifications summary ••••••••••••••••• 314 

Calculation •••••••••••••••••••••••••• 319 
File description ••••••••••••••••••••• 314 
File extension ••••••••••••••••••••••• 321 
Input •••••••••••••••••••••••••••••••• 315 
output-format •••••••••••••••••••••••• 322 

Specifications types--summary ••••••••••• 12 
Split control fields •••••••••••••••••••• 88 
Square root--programming tip ••••••••••• 286 
Stacker selection 

AND and OR lines •••••••••••••••••••••• 78 
Based on status of MR indicator ••••••• 43 
Input specifications entry ••••••••• 77,78 
output-format specifications 
entry •••••••••••••••••••••••••••• 170-172 
Selecting input-file cards based 
on~atchinq of files and/or cal-
culation results ••••••••••••••••• 306,307 
Selectinq last card of control 
group •••••••••••••••••••••••••••• 303-305 
Restriction ••••••••••••••••••••••••••• 28 

Stacking sequence of processed 
cards 
Control card entry ••••••••••••••••••• 334 

Standard collating seguence •••••••••••• 266 
Standard graphics •••••••••••••••••••••• 266 

status portion of edit word •••••••• 205,209 
Sterlinq-fields format 

Control card entry ••••••••••••••••• 334.1 
Sterlinq siqn position 

Input specifications •••••••••••••••••• 57 
Output specifications •••••••••••••••• 167 

storaqe requirements 
Basic routines ••••••••••••••••••••••• 255 
Control card entry ••••••••••••••••••• 334 
Fields, literals, and indicators ••••• 256 
Input/output routines •••••••••••••••• 256 
Processinq of object program ••••••••• 255 
Processing routines •••••••••••••••••• 256 
Proqram qeneration ••••••••••••••••••• 255 
Tips for minimizing •••••••••••••••••• 271 

Storaqe reservation 
Extra input buffer ••••••••••••••••• 334.1 

SUB (subtract) ••••••••••••••••••••••••• 127 
Subroutines 

Branching to external subroutines 
••••••••.••••••••••••••••••••••••• 141,146 
EXIT operation code •••••••••••••••••• 146 
RLABL operation code ••••••••••••••••• 147 

Summary of indicators •••••••••••••••••• 313 
Summary of RPG specifications--see 

Specifications summary 
Summary punching ••••••••••••••••••• 201.253 
Summary punchinq matching-group 

totals into primary ~railer 
cards--programminq tip ••••••••••••••• 307 

Symbols used in this manual ••••••••••••• 26 

Table-input cards 
Format ••••••••••••••••••••••••••••••• 157 
Rules for creation ••••••••••••••••••• 158 

Table look-up 
Alternating-table specifications .161,162 
Application example •••••••••••••••••• 243 
Conditioning indicators •••••••••••••• 150 
Creatinq table-input cards ••••••••••• 158 
Decimal alignment •••••••••••••••••••• 150 
Example •••••••••••••••••••••••••• 162-166 
Fie 1 d len qt h ••••••••••••••••••••••••• 1 57 
File extension specifications •••• A ••• 160 
Format of table input •••••••••••••••• 157 
Function table ••••••••••••••••••••••• 149 
Loading tables ••••••••••••••••••• 150,160 
LOKUP operation code ••••••••••••••••• 150 
Look-up operations, general •••••••••• 149 
Packed data •••••••••••••••••••••••••• 159 
Performance and results •••••••••••••• 154 
Points to note ••••••••••••••••••••••• 157 
Resulting indicators ••••••••••••••••• 151 
Se~uence of table data ••••••••••••••• 162 
Single table specifications •••••••••• 161 
steps to implement look-up ••••••••••• 150 
Table-input cards •••••••••••••••••••• 157 
Table names •••••••••••••••••••••• 161.162 
Use of single table •••••••••••••••••• 154 
Use of two tables •••••••••••••••••••• 155 

Table name 
Use in external subroutine ••••••••••• 161 

TAG (destination of a branch, 
within BPG) •••••••••••••••••••••••••• 142 

Terminology used in this manual ••••••••• 24 
Terms--definition of •••••••••••••••••••• 24 
Tertiary file 

File designation ••••••••••••••••••• 52,53 
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Matchinq fields ••••••••••••••••••••••• 89 
fila tchinq of files •••••••••••••••••• 42-44 
Processinq priority ••••••••••••••••••• 57 

!estinq ca~culation results •••••••••••• 104 
TEST2 (test zone) •••••••••••••••••••••• 139 
Time requirements •••••••••••••••••••••• 259 
!iminq for the BPG proqram ••••••••••••• 259 
To entry (input specifications) ••••••••• 80 
!otal-Ievel indicators 

LO indicator •••••••••••••••••••••••••• 38 
L 1-L9 indicators •••••••••••••••••••••• 36 
LR indicator •••••••••••••••••••••••••• 38 

Total-printinq 
Examples ••••••••••••••••••••• 177,200,221 
Proqramminq method ••••••••••••••••••• 176 

'Iotal time 
Output "TYFe" specificaticn •••••••••• 170 
Points to note ••••••••••••••••••••••• 176 
Proqram loqic cycle ••••••••••••••••••• 26 
Sequence of calculation 
ope rat ion s ••••••••••••••••••••••••••• 103 
Sequence of cutput operaticns •••••••• 168 

Total-time calculations 
Based en type of last precedinq 
card ••••••••••••••••••••••••••••••••• 280 
Conditioninq of calculaticns ••••••••• 104 
On "run-in" CFroqram loqic) ••••••••••• 30 
Prcqram logic cycle ••••••••••••••••••• 26 

~otal-time output 
On "run-in" (proqram loqic) ••••••••••• 30 
Output "Type" specification •••••••••• 170 
Points to note ••••••••••••••••••••••• 176 
Proqram loqic cycle ••••••••••••••••••• 26 
Sequence of operations ••••••••••••••• 178 

~otal-time processinq cn "run-in" 
Branchinq tetween detail-time and 
total-time calculaticns •••••••••••••• 143 
Points to note ••••••••••••••••••••••• 176 
Proqram loqic flow •••••••••••••••••••• 30 
Progra~minq tip •••••••••••••••••••••• 290 

~railer cards in primary file •••••••••• 307 
Translaticn tahle (altered collat-

inq sequence) •••••••••••••••••••••••• 267 
Turninq indicators on or off ••••••••••• 140 
~velve overpunch 

Arithmetic operations •••••••••••••••• 121 
Edit word •••••••••••••••••••••••••••• 204 
PAG! nomberinq ••••••••••••••••••••••• 193 
preventinq 12-overpuDch •••••••••••••• 299 
Siqn removal ••••••••••••••••••••• 137,283 
TESTZ (Test 2one) .•••••••••••••••••••• 139 
Zero suppress •••••••••••••••••••••••• 194 
Zone ••••••••• _,_ •••••••••••• ............ 71 

~ype (H/D/T), output specifications 
•••••••••••••••••••••••••••••••••••••• 110 

Unit~ to dozens: conversion ••••••••••• 285 
Uni.ersal-total indicator (LO) •••••••••• 38 
Updatinq tables •••••••••••••••••••••••• 150 
Use of tables, example ••••••••••••• 16~-166 

User-specified collatinq sequence •••••• 266 
Usinq RPG ••••••••••••••••••••••••••••••• 8 

Variatle-lenqth fields in one card 
type ••••••••••••••••••••••••••••••••• 217 

Whole number •••••••••••••••••••••••• 81,111 

Z-ADD (zero and add) .................... 127 
Z-SUB (zero and subtract) •••••••••••••• 127 
Zero--distinction from letter 0 ••••••••• 26 
Zero 

Conversion (Field indicators) ••••••••• 97 
Minus zero ••••••••••••••••••••••• 131.136 
Plus ze~c •••••••••••••••••••••••••••• 138 

Zero elimination 
By edit word ••••••••• • •••••••••••• 206 
Zero sUFpress entry (output) ••••••••• 193 

Zero-or-Blank/Equal indicators 
Compare operations ••••••••••••••••••• 137 
Field indicators •••••••••••••••••••••• 98 
Indicatcrs, qeneral ••••••••••••••••••• 32 
LOKUP operations ••••••••••••••••••••• 151 
Points to note ••••••••••••••••••••••• 176 
Relationship to Blank After •••••••••• 195 
Resultinq indicators ••••••••• 115-117 
Test-zone operations ••••••••••••••••• 139 

Zero suppression 
Affectinq decimal Faint •••••••••••••• 201 
By edit word ••••••••••••••••••••••••• 206 
output specifications entry •••••••••• 193 
Restriction •••••••••••••••••••••••••• 207 

Zone elimination 
By edit word ••••••••••••••••••••••••• 206 
By Move-Zcne operations •••••••••••••• 131 
By zero-suppress specification ••••••• 194 
Example •••••••••••••••••••••• ~ ••••••• 283 
Strippinq of zones •••••••••••••••••••• 19 

Zone, of record identification code 
••••••••••••••••••••••••••••••••••••••• 71 

Zone punches in input fields: how 
to distinquish--proqramminq tip •••••• 282 

Zone-testinq operations •••••••••••••••• 139 
Zoned--vhen are fields zoned ••••••••••• 206 
Zoned and unzoned positive field: 

control without control break •••••••• 275 
Zones 

Arithmetic operations •••••••••••••••• 121 
Data formats ••••••••••••••••••••••••• 269 
Edit vord •••••••••••••••••••••••• 203,204 
Inversicn of zone and diqit ••••••••••• 79 
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This sheet is for comments and suggestions about this manual. We would appreciate your 
views, favorable or unfavorable, in order to aid us in improving this publication. This fonn 
will be sent directly to the author's department. Please include your name and address if 
you wish a reply. Contact your IBM branch office for answers to technical questions about 
the system or when requesting additional publications. Thank you. 
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Your comments· and suggestions: 

* We would especially appreciate your comments on any of the following topics: 

Clarity of the text 
Organization of the text 

Accuracy 
Cross-references 

Index 
Tables 

Illustrations 
Examples 

How did you use this manual? 

As a reference source 

As a classroom text 

As a self-study text 

Appearance 
Printing 

Paper 
Binding 
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programmers and operators of IBM systems. Your answers to the questions on the back of this 
fonn, together with your comments, will help us produce better publications for your use. Each 
reply will be carefully reviewed by the persons responsible for writing and publishing this 
material. All comments and suggestions become the property of IBM. 

Please note: Requests for copies of publications and for assistance in utilizing your IBM sys­
tem should be directed to your"IBM representative or to the IBM sales office serving your 
locality. 
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