


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































IBM INTERNATIONAL BUSINESS MACHINES CORPORATION ?o,m Xgl<33$|-l 0
’ REPORT PROGRAM GENERATOR  CALCULATION SPECIFICATIONS e i .54
IBM System/360
Date
Program Punchin ] Graphic ! J I 12 75 76 77 78 79 80
eon [ ] ] e [ ] anion
L Indicators Resulting
g % . Indicators
i 8= | Zero
‘ : é ) ; 3 Plus (Minus| Bleu,nk
une |8 2 Factor 1 Operation Factor 2 Result Field | oo |otel ™ e Comments
H § And  And enath 1E1S
Bl S &1 2| igh | 1ow [Equat
) ; ¥ z‘° : ; 1> 201 < 2|1 =79
3 4 5/6)17 8]9 10 10]121314]1516:17]18 19 20 21 22 23 24 25 26 27(28 29 30 31 32{33 34 35 34 37 38 39 40 41 42043 44 435 46 47 48|49 50 5)]52]52]54 55]56 57|58 59|60 61 62 63 64 05 66 67 68 69 70 71 72 73 74,
o1 |c FIELDA MULT FIELDB _|nowork]| 15/ |
02 |c ) : MOVE AOWORK PRODCT 12
03 ¢ AOWORK SUB_ PRODCT _IAOWORK 1H1
o4 |c PRODUCT ADD _|ADDEND AOWORK ‘
o5 [ MOVE IAOWORK . - [FINAL | 12
o6 ol INHL AOWORK SUB  FINAL AOWORK| HiH1
07 Jc ) s S L :
Figure E9. Testing for Arithmetic Overflow

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

_______ : A work field (AOWORK = arith-
metic overflcw work field) is set up, long
enough to accommodate the largest result
that could cccur in any arithmetic opera-
tion that is to bte checked for overflow and
larger than the fields ultimately destined
to receive the results of the pertinent
operations. The same work field can ke
used each time, rrovided the number of
decimal places required is unifcrm. Twc
cperations employing the same work field
are shown in Figure E9. (NH1 is a condi-
tioning indicator in the second example;
otherwise, a correct seccnd result wculd
turn off H1 even if the first result
cverflowed.)

~ The result of the arithmetic operation
is mcved, right-aligned, tc the ultimate
Result Field (PRODCT or FINAL), and then
subtracted tack into the wcrk field. If
the result of this operaticn is not zero,
overflow has occurred.

The wcrk field must be large encugh to
contain a significant digit in the overflow
portion (the excess length, to the left,
teyond the ultimate result fields), even
when part of the overflow pcrticn could
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contain zero--for example: initial result
of operatiocn = 10045678. If the ultimate
result field contains (say) six positions,
overflow will not ke detected unless the
work field (containing the initial result)
allows for at least eight pcsitions--
because the result happrens to be 0 in the N
seventh position. y
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 arqument.

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

Solution:

Note: If the functions are numeric, all
subfunctions for one function field should
have the same sign--which should only be
punched in the table-input cards in the
low-crder pcsition cf the rightmost
subfield.
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Figure E10.

Figure E10--Part I illustrates the
specifications to handle three functicns
for cne argument, and Part II graphically
rortrays the Move creraticns.

Assumpticns: 15-pcsition functicn field,
defined arpropriately (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 rositicns).

’

Multiple Functions frcm a Single LOKUP Operation

Converting Units to Dozenmns
Problem: TInput guantities are expressed in
units; but output is to be expressed in
dozens, and units less than a dozen.

Fiqure E11 shows two simple conversion
routines.

A§§gg£§;9g§% UNITS field has been defined
elsewhere, as numeric with O Decimal
Positions.

Figure E11. Ccnverting Units to Dczens
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Figure E12. Sguare Root

Explanation--Option I:; As long as 12 can
ke suttracted frcm UNITS without the ccn-
tents 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 specificaticns line pro-
vides fcr restcring the UNITS value to what
it was before subtracticn cf 12 caused it
to turn negative.

Note: 1Indicator 92 (seccnd and fourth
lines) may te removed: this saves scme
-core-storaqge space, but causes the progqram
to execute one extra circuit thrcugh the
loop whenever UNITS hafppens to be an
integral multiple of 12.

Explanation--Option II: Tte numter cf
units is divided by 12 and the result is
stored in a new field named LOZENS. Since
there are no decimal pcsiticns in dividend,
divisor, cr gqguotient, the remainder also is
an integer. The remainder is moved to
UNITS by the MVR orperaticn, which first
sets UNITS tc zero; thus, excess pcsiticns
teyond the two-digit size cf the remainder
are zero, and no lcnger ccntain the crigin-
al UNITS value. (Alternatively, a new
field can be assigned for the units less
than a dozen, if it is desired to preserve
the original total units.)
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Square Root

Figure El12 presents one of several simple
RPG routines for calculating a square root.
The Newton-Raphson successive-approximation
formula is applied:

VS = .5(%l

Ri = successive approximations of square
root, and

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

Riy= + RQ, where

Assumptions: Radicand (SQUARE) < 14 posi-
tions, with 0 decimal places. As the
example is designed, a 7-position square
root is calculated; 8 positions are allowed
for intermediate values (field SQROOT), but
the high-order position will always ke zero
in the final result.

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

Explanation of Fiqure E12: Relating the
calculation specifications to the formula
should clarify the operation, with these
additicnal comments--
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An extra position (decimal rlace) is
assigned to the quotient (fourth line--
WRKFID) for greater accuracy; it is
then half-adjusted and dropred after
the last calculation in the loop (the
sixth line).

The routine is repeated until twc suc-
cessive half-adjusted results are
identical (see seventh and eigth lines,
and indicator 90). Tc permit the com-
Farison of succesive results, the cld
result is stored at CLLCECO (see third
line).

An arbitrary initial value (3000000--
first line) has been used for the first
apprcximation. Optimally, to minimize
the number iterations, the initial
value shculd be of the same crder cf
magnitude as the ultimate square rcot.
If the magnitude of the radicandes is
fairly hcmcgeneous, the user should
substitute another, mcre agpropriate,
first-approximation value.

If square roots are to te extracted
for valugs in a 'substantial number of
cards, the fcllowing is a good techni-
que for minimizing the number of itera-
tions, if cther astects of the jeot do
not preclude it:

Cn a sorter, sort the data-card
deck into sequence cn the radicand
field--at least cn the first few
high-order positicns. Initialize
SQROCT with an arbitrary value (see
first line) only fecr the first
card; for subsequent cards, always
enter the routine at SQRRTN. This
uses the sguare roct from the fre-
ceding card as tte first approxima-
tion. Since the radicand values
are in sequence, the previcus
square root will ke relatively
close to the one fcr thte new radi-
cand value, and convergence will be
rapid.

Qutput-Oriented Pointers

Repetitive Output

Problem: it is sometimes desired to repeat
the same output (forms printing or card
punching) a fixed or variable number of
times. One common application is the

printing »f shipping labels.

Figure E13 presents a methcd for print-
ing the same name and address a number of
times from a single input card.

Assuppticns:

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
times must be allowed for, simply
increase the size of the fields NUMBER
and CONTRL.)

3. Input ccnsists cf a single file com-
pcsed solely of Name-and-Address cards.

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

Note: If the user's application does not
conform to the restrictions in items 3 and
4, above, he must make suitable modifica-
tions in the assignment and use of indica-
tors. Caution will be required: the user
must bear in mind that (1) in this example,
the last output per input card occurs after
the next card has keen read, and the new
card-type Resulting Indicator is om and (2)
whenever (in each loop) the program
advances from total-time output to detail-
time calculations, it also passes through
overflow output time--thus, if other opera-
tions in the job utilize the OF indicator,
they will occur in each pass through the
loop.
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Figure E13. Repetitive Outrut
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Explanations_for Figure E1: (Figure 6, RPG
Program_Ycgic 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 nct be
conditioned by an indicator, because (1) it
is at total time (T in ccl. 15); there-
fore, no spurjous output cccurs at detail
time befcre the first card has Lkeen read
(1P time), and (2) the data is tc ke
rrinted every program cycle, except at the
teginning tefore data frcm the first card
read is available for output--and, at that
time (the first cycle), total time is
typassed bty the fprogranm.

The first line c¢f 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 prcgram rasses through detail-time cal-
culations on each card (when indicator 90
is off). It is necessary lecause, each
time befcre detail calculations are
repeated for the same card, the precgranm
again transfers the input data tc the fpro-
cess area: thus, the same data frcm ccl.

1 is repeatedly rlaced into the locaticn
for the field NUMBER. Tc ccntrol the num-
ber cf iterations, a separate field is
therefore needed.

In each pass through detail calcula-
tions, 1 is subtracted (second line) frcm
the contrclling number. As long as the
result is greater 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 zerc, the program follcws its normal
sequence: detail time is followed by the
reading of a new card, which is in turn
followed by total-time calculation and
output.

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

Note: During program generation, a cau-
tionary message--"GCTO and TAG are not in
the same calculaticn time'"--will be
printed. Since the branching from detail
time to total time is intentional, the mes-
sage should be ignored.
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Figure E14. Page Totals

Page Totals

Problem: Sometimes it is desired to list
values and--vwhen the forms-overflow point
(channel 12) is reached--to print a total
of the listed values at the rottcm of the
rage befcre forms advance to the next rage,
although a contrcl break may not have
cccurred.

Figure E14 presents twc solutions:
the calculation specificaticns differ
between the two. Option I cumulates the
individual values directly intc the three

only

total fields (page total, ccntrcl group
total, and final toctal), whereas Option II
enploys total transfer from one total to
the next higher. Option II uses more
instructions and core-storage space, but
minimizes the amcunt of calculation time.

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- Li:)

tom of each page, at the end of each
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Ccntrol-level-1 grour, and at the end

cf the report.

3. Carriage tape channel 4 serves for the
rage-total lccation.

4, When there is a control break, a page
total is to ke forced, fcllowed Ly the
Ceontrcl-Tevel total.

Fxplanations for Fiqure F14--calculaticn

specifications: Ogpticn I shows straight-
forward addition of the individual values
to the three tctals; Opticn II acccmplishes
the same by total transfer to progressively
higher-level totals. Noteworthy in Cption

1. The second line provides for
transfer--at total time--of the rage
total (PGETOT) to the Ccntrol-lLevel
total (CTRGRP), fprovided the overflow
roint had been reached (OF on) during
the preceding detail-time printing.

2. The third line accomplishes the same as
the second whenever a ccntrcl kreak
cccurs at a point on the page cther
than the overflow point. This is
necessary so that the ccntrcl-grcur
total includes the values frcm a page
that is cnly partially filled (OF not
cn) when a ccntrcl break occurs.

Output-fcrmat specificaticns: The first
two lines specify printing at detail time
for each card, except that cutput is sup-

pressed (N1P) before the first card has
been read.

The third, fourth, and fifth lines rro-
vide for the printing cf 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 performed at total-output time--not
at overflow-output time; otherwise, the
page total would be printed under the
contrcl-group total (see next two specifi-
caticns lines), and not at all if LR is
on--because overflow-time occprs later than
total-cutput time. NLY is specified with
OF in Qutput Indicators so that the output
does not occur at overflow time, but at
total-output time (L' in CR line). Also,
if a ccntrcl break has occurred, the fcrm
should not be advanced to a new page until
the contrcl-group total has also teen
printed cn the old page: therefore, the
different forms-control specifications in
the main and OR lines.

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

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

Delayed Focrms Overflow

Problem: Forms overflow ncrmally cccurs
after tctal-output time in the same prcgranm
cycle in which the overflow point was
reached. However, with small ccntrcl
grougs, it may be desired always tc ccm-
Flete the listing of cards of one grcug on
the same fage.

Figure E15 presents twc techniques for
delaying forms overflow until.a ccntrol
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break has cccurred at or beyond a carriage-
tape channel-12 punch. Option I is based
on a single channel-12 punch. Option II is
based on succesive punches in channel 12
from the 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.

nerator
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1. One cr more fields are listed at detail
time.

2. A grcup total is to ke printed at total
time at the end cf each contrcl grcup--
Control TLevel L1 has lteen assigned to
some centrol field in the input
specifications.

3. Forms overflcw is desired only after a
ccntrcl-group total (i.e., a groufp is
not tc be split tetween two pages)--
and cnly provided a punch in channel 12
has teen sensed.

4. The (first) channel-12 punch is high
enough to allow space cn the same rage
for printing the largest possible con-
trecl group (+ 4 lines, because of the
specific Spaces/Before and Spaces/After
instructions in this exanmple).

5. For Cption II, channel 12 is punched
for every line frcm the first cverflow
line (as explained in 4, above) through
the last possible print line on the
Fage.

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

Explanaticns for Orticn _I: The first line
in the calculaticn specifitations presents
the normal manner of summing an amount
field f9r contrcl-grcup tctal; in addition,
an indicator (90) is turned on whenever the
total field (SUMANY) is zero (90 is used in
the cutput specificaticns). The seccnd
line causes an indicator (99) to ke set on
at detail-calculaticn time, if the coverflow
indicator turned cn after the preceding
detail-time or total-time output--99 serves
to "remember" that the overflow point has
teen passed. The third line causes 99 to
ke turned cff during detail-time calcula-
tions for the first card cf a contrcl group
tecause, if the cverflow point had been
reached tefore or during the preceding
total-output time, the fcrm was advanced to
a new page (see ocutput).

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

1. TLine 03 causes rrinting at tctal time
if ctannel 12 had not been passed dur-
ing detail-time cutput--in the same
{indicatcr OF) cor a previous (indicator
99) rrcgram cycle. The form is
advanced 3 sraces--but not tc a new
rage-—after the total is printed.

2. Line 04 causes printing at total time--
follcwed by forms advance to the next
page--if the overflow point had been
passed during.a previous program cycle
(indicator 99).

3. ILine 05 provides for printing at
overflow-output time--followed by forms
advance to the next page (forms control
frcm the previous specifications line
aprlies)--if the overflow point was
passed during detail-time or total-time
output of the same prcgram cycle (indi-
cator OF).

This takes care of the situaticn
where OF turned on after listing of the
last card of the group.

It is also rossible that OF turned
on cnly as a result of printing the
group total on the basis of the speci-
ficaticns in line 03--the output is
then performed twice: first at total-
output time (per line 03), and again at
cverflcw-cutput time (per line 05). 1In
such case, the second output to the
file must be performed, in order to get

he forms advance to channel 1. How-
ever, as the field SUMANY is trans-
ferred to the output-storage area, it
is reset tc zercs (B in col. 39):
this turns on indicator 90 (see first
line of calculation specifications),
and output from the field is suppressed
(NSO) . (Note that this method assumes
that the L1-level data total cannot be
zero. If Zero Suprress, 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
nothing would then be printed when the
field ccntents are zero--see Option
IT.)

Explanations for Option II: The calcula-

tion specifications consist only of the
normal entries for summing an amount field.
The first two lines (lines 08 and 09) of
the output-format specifications take care
of normal detail printing. Lines 10 and 11
control the output of the L1 group total
(preceded by an extra space), and forms
overflcw, as follows:

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

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

Ncte that-—-if the first channel-12
runch is sensed at the line on which
the T1 NOF tctal (spec. line 10) is
rrinted at total-output time--the cut-
rut will be rereated at cverflcw-cutput
time, because OF is then on for the
first time. The outpat to the file
must te performed in such case in crder
to get forms advance tc the next page.
The field SUMANY is reset to zero after
the first output (B in col. 39); noth-
ing will be printed the second time,
tecause Zero Suppress (Z in ccl. 38)
eliminates the entire field contents
(zercs) .

Overflow Forms Advance Before Totals

Problem:
the same page as the last detail data,
if the overflow point (channel-12 punch)
was passed during detail-time output of
that rrogram cycle. This is so because

overflow time,
to channel 1,

output.

occurs after total-time

Figure E16 shows how to advance the form

to the next page befcre the printing of

totals, if the overflow point was passed
during detail-time output in the same pro-

gram cycle.

Figure E16.
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or automatic forms advance

O



Explanations: Output specifications in
lines 01-03 are normal for detail printing
when there is only one card type.

If overflow was signalled at detail-
cutput time, indicatcr 95 is SETON at
total-calculation time--fprcvided there is
also an 11 contrcl break. (95 is SETOF
each detail-calculation time sc as nct to
affect output in subsequent cycles.)

Output-specifications line 08 provides
for total-time output when there is a con-
trol break (L1 on), tut the cverflcw pcint
had not teen passed during detail-time out-
rut (95 is off). The fcrm is advanced 3
spaces after the total is printed.

Line Cf£ provides for tctal-time outrut
when tottk a ccntrcl treak and an overflcw
signal have cccurred-—the cnly ccnditicn
under which indicator 95 is cn. This cut-
rut is preceded by fcrms skirping (01 in
cols. 16-20): thus, a total that was pre-
ceded bty an overflow signal at detail-
cutput time is printed on the next page.

Line 06 provides for output--preceded by
forms skirping tc the next page, but
without any forms movement after output--to
cover these situations:

1. Cverflow is signalled at detail-cutput
time, kut no ccntrcl break fcllowg; or

2. Cverflow is signalled as the L1 tctal
is printed at tctal-cutput time on the
cld rage (see line 04).

Srecifying forms skipping at cverflcw-
output time under these two conditions is
necessary tecause automatic overflcw fcrms
skipring--which takes place when OF dces
not appear in any file-identificaticn
line --must be prevented. OCtherwise-—after
the output specified by line 05 has taken
rlace cn a new page (see Skip/Before in
line 05) —--the form is again autcmatically
skipped at overflow time, tecause the cver-
flow indicator is then still on.

When cutput is rperformed at overflow
time as a result of the execution of the
specificaticns in line 06, cutput frcm the
data fields must be suppressed--kecause
either (1) nc ccntrol break has cccurred,
or (2) the total was already printed (ty
specs. in line 04 or C5). To acccmplish
this, output frcm the field(s) is ccndi-
tioned by NOF (see line 07). During each
total-time calculaticn, OF is SETOF (see
third calc. spec. 1line). 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. However,
output frcm the field is always suppressed
when the specifications 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 CF, OV, under Indicators, in the
chapter Programming For EKEG--General
Information.)

EAEP S IAI LA

Single-Card Total Elimination

______ It is often desired not to print
‘the lcwest—level total when it would be
identical with the gquantity or amount
listed immediately atove it, because the
contrcl grcup 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 dces nct gc through
the total-print operation at all for a
single-card group. While not shown, the
techniques can also ke 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 group, the asterisk
is to be printed next to the listed
value.

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

General explanation: The earliest point at
which it is known whether a group consists
of only a single card is at total time fol-
lowing the last card's detail time. The
calculation and output specifications are
based on this fact.

Explanaticn--Option I: Ncrmal listing at
detail time. Space/Before must be used
because, when the group consists of a
single card, the total identifying
asterisk--printed at total time--must be
printed next to the listed item: +there-
fore, there must be no fcrms mcvement until
total-time output or the next detail time.
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If there is a control break (IY 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 grcup
consisted of mcre than one card (N82)--
ctherwise, the cutput frcm FLDB and SUMB
would be identical.

If the grcup consists cf more than cne
card (N82)--i.e., SUMB wil be printed--the
form is spaced before the total is printed
(otherwise, SUMB data overprints FLDE
data), and after; for a single-card grcup
(82 on), it is advanced only after print-
ing, so that the asterisk fcr total identi-
ficaticn arpears next to tte FLDB data.

The calculaticn specifications are rou-
tine, except

1. Indicator 82 is turned cn at total time
(line 09) when there is a contrcl kreak
(L1 in ccls. 7-8)—-fpr¢vided there was
also a. contrcl break c¢n the previous
card (81 on). (LY on at detail time
turns on 81--line 02.)

Indicators 81 and 82 are set cff
(l1ine 01) before these criteria are
tested.

2. Because SUMB is not printed for single-
card groups (see N82 in line 06, out-
rut) , Blank—After cannct be used in the
output specificaticns to clear the
field. Therefore, it is cleared tc
zero in the calculaticns specifications
(line 03) at the beginning of each con-
trcl group, before the FLDB data from
the first card of the grour is added
in.

Explanation--Option II: Because it is
known by total time whether the last card
represented a single-card grcup, it is pos-
sitle to avoid the output cperation for the
total sur altogether for single-card groups
if the listed output frcm 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).

Fcr multiple-card groups (N82), FLDB is
printed (line 12) from each card, and SUMB
is printed (see lines 15 and 16) beneath
the last FLDB value. For single-card

groups, FLDBR is suprressed (N82, line 12),
and SUMB (82, line 13) is substituted at
the same point in the cycle; the second
output (lines 15-17) is nct performed.

FLTB 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 rrinted--
either via line 13 or line 16.

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

The spacing instructicns in the OR line
(line 10) and in the second output file-
identification line (line 15) provide for a
unifcrm extra space Lbefore 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-
ing 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 Ccntrel)

Problem: If a deck of cards consists of
detail cards with two control fields
(assigned level L1 and L2)--but each L2~
level group is preceded by a single card of
ancther tyre (say, to print a heading)
which contains only the 1.2 control field--
then a spurious I.1 control 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 output specifications for L1 total in
Figqure E18).
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Figure E18.

Figure E18 shows how to eliminate the
false control treak.

Assumpticns:

1. Master cards are assigned card-type
Resulting Indicator O0t; details, indi-
cator 02.

2. 112 ccntrcl is assigned tc koth card

types; L1 only to details.
Explanaticn: The output-fcrmat specifica-
T e T~ N .

tions are normal cnes for the situaticn
descrited.
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Eliminating Excess Contrcl Breaks

The seccnd calculation specification
sets cn an indicator (50) at total time if
an L2 kreak has cccurred--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 L1 control
break, L1 is turned off. 50 is also turned
off, so that subsequent minor control
breaks remain valid . Since L1 has been
turned off before total-time output, the L1
cutput (GRPTOT) is not performped following
a master header card.

Generator
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Figure E19. Preventing %12-Overpunch

Preventing 12-Overpunch
Problem: 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 prevent
this. (See Zone Elimination, under Rules
for Forming Edit Words, for a full list of
situations that cause a field to become
zoned) .

Zero Suppress (Z in col. 38) of the
output-format specifications eliminates the
12-overpunch; but it also eliminates any
11-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 11-punch for a minus
sign.

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

ing a possible t1-overpunch or any leading
Zeros.

Explanpation: 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 assigning 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 EZ0. Editing Pointers

Editing Fointers

Problem 1: An edit word is to be assigned
for printcut , (1) to prevent zcning of the
low-crder positicn, and/or (2) to insert
characters (symbcls) Letween digits, c¢r to
rrecede the amount with fixed ¢ symbol--hut
all leading zeros, and constants among
‘them, are to be rrinted.
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luti Increase the size of the field
by one position.- Place a zero in the
extreme left positicn of the edit-word body
so that, when the mininmum of one leading
zero is suppressed, a field of the correct
size--retaining 'all leading zeros for the
original field size--is printed.

nerator
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0f course, the size of the field in the
cutput-stcrage area is then cne fpositicn
larger than the original field wculd have
teen, even though the high-order position
is always klank. Care must be taken,
therefore, tc allow for the greater length
in End Pcsition in Output Record, so as not
to overlay two fields. BAlternatively, if
the extra (blank) positien cannot ke srared
in the cutput record: Srecify cutput for
the artificially enlarged field ahead of
specifications for the field that is tc
aprear tc its immediate left in the cutput
record; the rightmost positiocn of the
later-specified output field is then ocver-
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 cutput specificaticns cccur
(except for punch data always being trans-
ferred ahead of card-print data for the
same card).

ution Split the field by MOVE and
MOVEL cperations, then treat it as several:
fields. Do not use an edit word. Treat
symbcls as ccnstants.

Figure E20--Methods A and B--illustrates
the twc arproaches.

Assuppticns:

1. Field SCCSEC defined in infut specifi-
caticns as nine digits long--ccntents
are 095140036.

2. TField AMCUNT defined in infput specifi-
caticns as six digits long, including
two decimal fplaces—--ccntents are
€000CO0.

Problem Z: Printing a twc-digit field
(say, ccnsisting of cents cnly) so that it
is preceded by a decimal roint when there
are significant digits in the field, but
eliminating the rrintcut altogether when
the field contains only zeros. E.g.: If
field contents are 05--print .05; if field
contents are 00--leave output area blank.

luti An edit wcrd cannct te used,
tecavse a character (symltol) preceding the
first digit is never printed (except focr a
fixed $ sign), and because a leading zero
would te replaced by blank. Therefore:

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

2. Specify a period (.) as a constant for
the preceding print pcsitiong

3. Suppress output of the field and the
ccnstant when the field contents are
Zero.

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

________ The two-digit field CENTS was
defined in the input specifications, or
elsewhere in the calculation specifica-
tions, as a numeric field.

Comments on Part C: The first calculation
specifications line (Z-ADD, to test for
zero is unnecessary if an indicator can be
assigned to Zerc ( or to Plus and Minus) in
Field Indicators, or in any other arithmet-
ic operation using 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
(MLLZ0) is necessary because result fields
of arithmetic operations (or, alternative-
1y, 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 specifications. (If a minus
or CR symbol is to be printed for a nega-
tive amount, it can be assigned as a con-
stant in the output specifications, and its
output ccntrolled by an indicator assianed
to Minus in the calculaticn
specifications.)

Date ¢on Same Print line as Constant Heading
Data

Problem: The date--read from a lead card--
is to ke printed on the same line as the
report heading, which is specified as a
constant. The date cannot ke printed dur-
ing the first detail-output time (1P time)
--when constant repcrt headings are usual-
ly printed--because the Date lead card has
not yet been read at that time.
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Figure E21 presents two of several
available soluticns.

Explanation of Option I: If the heading is
to be printed after each ccntrcl break
(say, Control TLevel 11) and at the top of
each overflow page, rerort heading and date
are simply specified as the first printed
output at detail-output time for the first
card of each contrcl group and at overflow-
output time. This takes care, tco, cf
heading the first page (ctherwise dcne at
1P time), because Caontrol-level indicators
are also on at detail time of the very
first card for which Contrcl Levels are
designated (see main text for special
situaticn when ccntrol fields are zerc or
blank in first card).

Explanation of Option II: This methcd is
independent of Ccntrol Levels--we have
assumed that the form is nct skipped to a
fresh page after each contrcl treak {(or
that there are no Control lLevels assigned).

The report heading and date for the
first pacge are printed as the cnly cutput
at detail time during prccessing of the
Date lead card; they are repeated at the
top cf each coverflow page.

Selecting the last Card of Each Control
Groug

The PIACE specificaticn card in the PCU
Collate Frogram cffers the simplest method
cf selecting the last card of each ccntrol
group, using the IBM 2560 MFCM attached to
the Model 20; an IBM collatcr prcvides a
simple method of acccmplishing the same,
cffline, withont tying up the Model 2C
System.

If it is desired to select the last card
of each contrcl group as an incidental to
the RPG processing of a ccmplete 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.

program is

1. The file must ke in the MFCHM.

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 groug 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 tc 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 cf the groug.
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Figure E22B. Selecting Last Card of Each Control Group--Part II
Comments_on Fiqure E22: In the calculation Blank—After cannot ke used, because

specifications, only line 04 is directly
germane to the stacker—-selection technique.
However, to relate the example to a
realistic problem, we have assumed that a
detail field (FLDB) is to be summed (line
03), and the sum (SUMFLD) is to ke punched.

It is not possitle to recognize the last
card of a contrcl group in time to control
panching into it cnly; therefore, SUMFID is
ranched into each card of the pertinent
type. The total punched is thus a cunula-
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.

punching from SUMFLD occurs each detail
time--not only at the end of a group. Line
05 of the calculation specifications pro-
vides for resetting SUMFLD at the end of
each group.

Note: The same principle may be applied to
determine stacker selection for a card
based on the type of card that follows it.

Exit to the subroutine is then condi-
tioned by the card-type Resulting Indicator
for the new (following) card and that of
the preceding card. The preceding card's
type is "remembered" by setting an indica-
tor (SETON) during its processing cycle.
(remember to SETQF that indicator again at
an_aprropriate point).
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Primary File

Secondary File

Card Type 01 | ((Card Type 02 | ("Card Type 02 | | (Card Type 03 ( Cord Type 03 | ((Card Type 04 | {(Card Type 04 | {Card T
[ MR or KIMR [MR (NMR MR | MR NMR N10 | | NMR 10 M. YPe 04
—

o/

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

_____ 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 te defined as
(a) combined file(s) and the pertinent File
Identification specifications, including
Stacker Select, must be entered.

Figure E23 presents a method, invclving
BAL subrcutines, that acccmplishes the
desired stacker selection while maximizing
throughput.

Assumpticn: The BAL rcoutines are assembled
separately before gemeration of the RPG
object progran.

O

. The relevant file(s) must be in the
MFCH.

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

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

Note: 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 cf Input-File Cards Based on File-Matching and/or Calcu-
lation Results--File Description and Input Specificationms

Comments_on_Figure E23: Figure E23A shows summary Punching Matching-Group Totals into
the stackers to which the different cards Primary Trailer Cards

are directed by the specifications in

Figure E23C; any other arrangement is

equally feasible if apprcrriate gggglgg: Usually, summary punching of
nodifications are made in the ‘ totals for qroups of matched primary and
calculaticn-specificaticns entries. Tc secondary (and, perhaps, also tertiary)
pinimize the number of BAL subroutines, no cards is accomplished by first merging a
stacker-select instructicns are given for blank card behind each secondary (or ter-—
cards that are tc enter the normal stackers tiary) group. (The application example
(card tyre 01; card tyves 04, MR; and 04, Pre-Billing with Inventory Control, Figures
NMR, 10); it is urnecessary (thcugh 63 to 69, utilizes this standard approach.)

permissikle) to specify the normal
stackers.
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Occasionally, it may be necessary to
design a job so that the klank card--into
which data is to be punched at the end of
each complete grour--is merged behind the
last card cf each primary group. However—-
as explained in the earlier section Match-

ing ¢cf Files--tlank cards are always Frc-

cessed immediately after the previous card
in the same file. It is, therefore, not
possitle to delay the processing of (i.e.,
punching into) a blank card in the primary
file until secondary- (or tertiary-) file
cards of the matching group have been
processed.

O

Fiqure EZ3C. Stacker Selection cf Input-File

laticn Results+~-Calculation and
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Solution: As a tlank card is merged behind
each rprirary group, in preraraticn fer the
job, it is runched with the same Matching
Fields data contained in tte primary group.
In additicn, a ccnstant (say, 1) is punched
into all tlank cards, in any cclumn that
will nct ke needed. The extra cclumn is
then used as the lcwest (M?) matching
field. The "tlank" card tten is always
higher in sequence than the grcup to which
it belongs, but lower than the next grcup,
and is thus processed after the last card
of the matching group.

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

1. There 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. "Lower"
refers to the applicalkle collating
sequence: EBCDIC or user-altered
ccllating 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 Mt is available to
control the movement of the '"bklank™
cards.

Note: TIf 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 cther cards.

Fiqure E24 illustrates the problen.
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Figure EZU4A.

Comments_on_Figure E24:
caticns re-emphasize (1)

The input specifi-
that the Matching

Fields need not ke in the same cclump in

different card types and

(2)

that stacker

selection--even to the normal stacker—-
shculd preferably be given in the ingut
specifications for ccmbined-file card types
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for which no output operation is required.
(The input-cnly file of transaction cards
is directed to the normal stacker for the
secondary hcpper without the need for a
stacker-select specification.)
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Figure E24B. Summary Punching Matching-Group Totals into Primary Trailer Cards--Part II

Calculation specifications have been field was so designed); but, at total
onitted because they are not affected by time,the MR indicator is still on if the
the particular Matching-Fields approach preceding primary-file card matched the
under discussion. secondaries (which were then processed

ahead of the "blank" trailer card). On the

Output to the trailer card must be at other hand, at total time, the indicator
total time (T in col. 15): the trailer for the new card is already on, so that
cards are always unmatched (because the M1 punching into the trailer card can also be

0 conditioned by its indicator (02).
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Trailer cards of matched groups are code), it is important to know, for

directed to stacker 2; of unmatched groups, programming of the subroutine, what

to stacker 3. function each of the eight general
registers performs-- (1) so that the

General contents of certain registers can be

preserved before other data is placed in
those registers during the subroutine, and
Object Program Register Usage (2) to make use of the data in the
registers for the subroutine.
In some applications in wlich the
programmer specifies branching from RPG to Fiqgure E25 itemizes the functions of the
a B.A.L. subroutine (by the EXIT operation general registers.

) T L] T T 1
| Register | Output 1 Calculation { Input Record | Input Data |
| | Routines | Routines i Routines | Routines |
F t + + t - 4
| 08 | Base Register | | Input Control| Base Register |
| { for Sterling | | | for Sterling |
| { Subroutines i | | Subroutines {
L. 1 1 ] i |
¥ T 3 L 1 T L}
| 09 | Link Register | | Input Control|] Link Register |
| | ‘ | | | for Sterling |
] | | | | Subroutines |
F + } } + 1
{ 10 | Working | Address of Table | Data | Working i
| { Register | LOKUP Argument | Address | Register |
N i 4. [ 4 . |
] 1 ] 1 1 1
| 1 | Working | Address of Table | | Working |
{ | Register | LOKUP Function | | Register |
— } } { + 1
i 12 | | | | Base Register |
i | | { | for Sign-Test |
| | | | | Subroutine |
F } + 4 { 1 @l;b
| 13 { | | File | |
{ | | | Control | I
— { } . + + |
| 14 | Link Register | Link Register | Input | |
| { for Output | | Parameter | |
| | Fields, Sterling | | and Linkage | ]
{ | Edit, Space/Skip | | for Match- | |
| { Routines | | ing Fields | |
| | 1 | Sequence | |
1 | | | Control } |
- + } } { i
| 15 | Link Register | Link Register | Link | Link Register i
| | for Output | for Sign and | Register | for Sign-Test |
| | Record Routine | Test Zone | for Input | Subroutine i
| | | Subroutines | Records { ]
L 1 1 A L J

Figure E25. Object Program Register Usage
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APPENDIX F.

SUMMARY OF INDICATORS -

SEE_ALSO FIGURE 6 (RPG PRCGRAM ICGIC) FOR RELATION

TO_PCINTS IN PROGRAM CYCIF

Indicators

Where Located

Where Normally
Used as
Conditioning Indicators

Normally Turned On

Normally Turned Off

By When

By

When

Card-Type
Resulting Indicator

Input Specs. -
Cols, 19-20

I Input: Field-Record

Relation (cols, 63-64)
Cale: Indicators
(cols. 9-17)
Output: Output

{ Indicators (cols,
23-31)

Before total~
time cales,

Record Identification

Different new record.
(Only one such
indicator on at one
time)

Before total-time
cales.

Specifications-Forms Locations

Field Indicators:
* Plus/Minus

Zero/Blank

Input Specs. =

Sy st sy IR

Cols. 69-70

" Cale: Indicators
(cols. 9-17)

Output: Output
Indicators (cols.
23-31)

Plus/Minus (but not £0),
respectively, in field,

Before detail-
time calcs.

Non=Plus / Minus data

Initially; upon
Blank-After; &
before detail
cales. when

field 0/b

0/ (hum., incl. £0); or
b (alph.) in field.

Non-0/b data read
in from field

Before detail-
time cales,

Control Level
(L1-L9)

Input Specs
Cols, 59-60

Calc: Control Level
(cols, 7-8)

Coalc: Indicators

‘(cols. 9-17)

Output: Output
hndioators (cols. 23=31)

Before total-
time cales,

Control break of that
or higher level

Program itself

After detail~
time output

Matching Records

Input Specs, = cols,

Cale: Indicators

Matching of primary Before detaif-

Non-match between

Before detail-

Resulting Indicators

" Columns 54-59

(cols. 9-17)
l Output: Output

Indicators (cols.

and TESTZ ops. are on initially and
following Blank~After

assigned condition
when the specifications
in the line are executed

(MR) == based on 61-62: M1, 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 Cale, Specs.= Calc: Indicators *Note: Zero-or-Blank indicators for arith, | Failure to satisfy the Immediately

Turned On or Off

* 2 | Plus » Plus resulit Immediately,
f-: & | Minus 5-31) Minus result when the
< Zero Field contents zero* specified
. % High Factor 1 > Factor 2 ;“::d‘;;f: '

O | Low Factor 1 < Factor 2 execution of
_ O lEqual | | Factor 1 ZFactor 2 | e operation.
N [ Plus 12 = hex. 50 or Cx
& { Minus 11 = hex, 60 or Dx
= | Blank {ofher: hex #50, 60,
e Cx, Dx™
% [ High Factor 1 < Factor 2
X { Low Factor 1 > Factor 2
S Equal Factor 1 = Factor
Indicators Where Normally Specified to be Turned On by Program ltself Turned Off by Program Itself

Name/Number

L1-L9 (Control Level)

Control Level: Cols. 59-60 - lnput Specs.

Before total time upon control break

After each detail output time

halts system thereafter

LO (Universal Total) Nowhere Initially & after each detail-output time Never

LR (Last Record Total) Nowhere Before total time following last data card After detail output time (unless LR
(before/*) terminated job)

1P (First Page) Nowhere At beginning of program execution After each detail-time output

OF/QV (Overflow) Nowhere After outputs following printing at/past After next detail-time output
channel 12 (but not 1)

H1/H2 (Halt) Field and Resulting Indicators Never « but, if on at detail-output time, When system is restarted after halt

01-99 (General)

Field and Resulting Indicators

Never

Never

NOTE: 1 Any indicator may be turned on by a SETON specification, or turned off by a SETOF specification,
2 Any indicator except LO may be assigned as Field or Resulting Indicator —but, for unconventional assignments, Indicator

Hierarchy and RPG Program Logic should be consulted, (Indicator LO can only be assigned in calculation Resulting Indicators,)

3 An indicator of one name or number is the same indicator no matter where or how often assigned.
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APPENDIX G. _SUMMARY OF RPC_SPECIFICATIONS

This brief column-by-column description of
each of the five RPG specificaticns fcrms
is intended to prcvide a ccncise reference
guide for the normal, commcn entries.
Abbreviated rhraseclogy is emplcyed (symbol
% = rlank). Fcr details, and less ccnven-
tional srecifications, the body of the
manual should be consulted.

Figures 6 (RPG Program lLogic) and 3€
(Fields Fertinent to Each Cperation Code)
are repeated at the end of this chapter,
for the user's convenience. A new chart
(Figure G1: Calculation Creraticns Sum-
mary) is alsc aprended.

Note: The numbers that follow the
underscored item name refpresent the
specifications-card column for the item.
The (R) cr (0) after the card-column
pumbers indicate that an entry is required
or optional respectively.

ALY SPECIFICATICN FORMS

Pag

B Ay

1-2 (0)
Iipne 3-5

(0)

Any EBCDIC characters (see Arpendix D) may
te entered, and any positicn may ke left
blank. Reccmmended: Ascending numeric
sequence, to number cards in the order in
which thtey are tc be entered into the sys-
tem. The specifications types must be in

the follcwing order for prcgram generation:

File Descripticn Specifications (code F
in col. 6)
File Extension Specificaticns (ccde E

in ccl. 6) )

Input Specifications (code I in ccl. 6)

Output-Format Specifications (ccde 0 in
ccl. 6)

Calculation Specificaticns (code C in
ccl. 6)

The specifications tyrpes are summarized
here, however, in the same sequence in
which they appear in the body of this manu-
al, which was thought to be the most likely
order of writing an RPG prcgram.

The first two line-numter digits are
creprinted fcr ccnvenience, cn the first 15
lines of each page; the third is available
to identify additional lines to ke
inserted.

Form_Type 6 (R)

O

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

Comments_Card 7 (0)

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

Program Tdentificaticn 75-80 (0)

Any informaticn desired to identify the
specifications card.

FILE DESCRIPTION SPECIFICATIONS (REQUIRED)
File Name 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 cr emtedded blanks.

File Type 15 (R) (()
I = Input: File name appears in input—--but -
nct output-—-specifications.

0 = Qutput: 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 ke read, and cards to bte stacker-
selected on any basis besides card
type, must be defined C.)

File Designation 16
RPGs)

(C--this RPG; R--other

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

S = Second or third (secondary/tertiary)
input or combined file
Note: Enter P ahead cf S, and
secondary ahead of tertiary.

b = Cutput file

End _of File 17 (0O)

E = LR turns on when last data card of all
input or combined files for which E is
specified has been processed.
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b = Turning on of LR determined by E
entered for cther files; or, if b for
all input and combined files,

/

= E entry for all input and combined
files.

= LR turns cn when last data card of all
input or combined files has been
rrocessed.

\

leave blank for output files.

Sequence 18 (R:

multiple input or
ccmbined files)
(O: single input or combined

file)
b = Output file; or
b = Single input or combined file which is

not to be sequence-checked by
Matching-fields entry.

all multiple

A = Ascending sequence of single or of
input and ccmbined files.

D = Descending

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

Columns 19-39 1Leave blank.

Device U40-46 (R)

Code--left-justified--of 1,0 device to be
associated with file name. Do not assign
same device to more than one file, or vice
versa.

CRP20 = IBM 2520 Card Read-Punch
MFCM 1 = IBM 2560 MFCM, Hcpper 1
MFCM2 = IBM 2560 MFCM, Hopper 2
PRINTER = IBM 1403 Printer, or

IBM 2203 Printer——

Standard or Lower Feed
PRINTLF = PRINTER (see immediately above)
PRINTUF¥ = IBM 2203 Printer--Upper TFeed

(Dual-Feed Carriage

special feature)

PUNCH20 = IBM 2520 Card Punch
PUNCHU42 = IBM 1442 Card Funch
READOT = IBM 2501 Card Reader

Columns_AU47-65 Leave blank.

Comments 66-74 (0)

Any information that is to be printed next
to the srecificaticns at olkject-progranm
generation time without affecting the
program.

INPUT SPECIFICATIONS (REQUIRED)

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

File and Card-Type Identification 7-42 (R)

File Name 7-14 (R)

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

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

AND Relationship 14-16 (0)

AND = Record Identification Codes (col.
21-41) in this line must be
considered with those from the
preceding line tc establish
identification of the card type.

OR Relationship 14-15 (0Q)

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

Sequence 15-16 (R)

To check relative sequence of card types
within a file:

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

Assign 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 ke 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 alphaketic characters.

When both card types with numeric and
alphatetic Sequence codes exist within a

Appendix 6. Summary of RPG Specifications 315



file, thcse with alphabetic codes must
appear first.

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

Number 17 (R: ccls, 15-16 numeric)
tb: cols. 15-16 alphabetic)
® = Sequence code is alphatketic
1 = One such card per grcup Sequence
N = One or more such cards per code is
groug numeric
Opticn 18(0: «ccls. 15-16 numeric)

(B: cols. 15-1€ alrhabetic)

® = Sequence code is alphatetic;
or

t = Card type ﬁust ke represented

in 'each group Seguence
code is
O = Card type need nct be repre- \numeric

sented in each group

Resulting Indicator 19-20 (0)

01-99, H1, H2 = Indicator number to repre-
sent the card tyrpe defined
by the Record Identifica-
tion Codes (cols. 21-41).
(Do not drop a leading
Zero.)

HY, H2 cause halt after
next card is read.

¥ = No indicator to be assigned to this
card type; or
= CR line to which same indicator is to
apply as in the preceding line with
indicator; or
= AND 1line

Indicator turns on, and previous card-
type Resulting Indicator turns off, before
total time fcllowing reading of card.
(Other indicators--besides 01-99, H1, H2--
are also permitted, but require ‘detailed
understanding of time relaticnships and
indicator hierarchy.)

Record Tdentification Codes z1-41 (0)

Three identical subfields: ccls.
21-27, 28-34, 35-41. Sukfields are in AND
relationship; additonal AND subfields, and
OR relationships, availalkle through AND and
OR lines (see cols. 14-16). Only the
first sukfield is descrited here. If
entire area (cols. 21-41) blank, all cards
tested against this line are identified as
this card type. (See Nature of the Card-
Type_ Sequence_ Check for crder in which
identificaticn lines are tested.)

Position (cols. _21-24). Number of card
column containing an identifying code.
Right-justify; leading zeros unnecessary.

Not (col. 25).

N = The ccde (col. 27)

must be absent to satisfy criteria

b = The code (col. 27)
must be present

for this card type

Cs/z2/D_(col. _286).

C = Match entire character in data-card
column against entire code in specifi-
caticn 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
cf ccde in specification col. 27.

Character (col. 27). Identifying code
(any EBCDIC) for which to test. If D or 2
in col. 26--with other than A-Z, 12, 11,
0-9, +0, -0, or b--see C/Z/D in body of
manual.

Stacker_Select 42 (C)

Numter of stacker tc which card type is
to be directed (subject to stackers avail-
able in particular I/0 unit).

b = Input-file card type to normal or
cnly stacker of I/0 device; or
= Combined-file card type requiring
cutput operation; or
= AND line

1-5 = Input-File card type to specific
stacker of I/0 device; or
= Combined-file card type requiring no
output stacker selection, card punch-
ing, or card document—printing.

Field Descriptions 43-74 (0)

Field-description lines for a card type
{or group of OR-relation card types)--one
line per input field used 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 descripticn must
not te in the same line.

Note: R means that the entry is required
when there is a Field-Descripticn 1line.

Packed 43 (0)

b = Input data in standard (non-tracked)
format; cr

= Input data nct defined as numeric.

P = Input data, frcm field defined as
numeric (0-9 in col. £2), already in
packed format--limitaticns:

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

Note: 1In sulbsequent operaticns, a packed
input field must be considered of length L
= 2n-1, where n = number of colunmns.

Field Location 44-51 (R)

From (col§. 4u-47). card colunn of
First (leftmost) input field--
To_(cols. _48-51). range: 1-80

Last (rightmost)
Right-justify; leading zercs unnecessary.
Max. permissible field sizes where less
than’ 80: VNumeric field--15 digit pcsi-
ticns (rlus sign) ; Alrhameric field used
in CCMP oreraticns—-40 fpositicns.

Decimal Positions £2 (0)

b o} Alphameric field; or
Numeric field that need not re defined

as nuperic (see immediately fkelcw).

0~9 = Numter of decimal rlaces in field
herety defined as numeric. Field nust
Ee defined as numeric if:

a. Used in arithmetic calculaticns; or

t. To be used in numeric (as con-
trasted with logical) COMP orera-
ticn; or

c. Tc be formatted for cutput bty edit
wcrd Oor zero SUPEress; Cr

d. To act as search argument (LCKUP
cperation) fcr an argument takle
defined as numeric; or

e. F (packed) is specified in col.

Definition as numeric:

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

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

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

Field Name 53-58 (R)
Left-justify. One tc six characters (fourr
character limit if used with RLABL op.
code) :
first alphabetic, remainder alphabetic
or numeric.
No special characters or embedded
blanks.
ALTSEQ, CONTD(X), TAB(X) (X) (x), and
PAGEx (x) prohibited--see body of
manual for use of PAGEDD.

Control Level 59-60 (0)

L9-1.9 = Control-level indicator(s) for that
and lower levels turn on when field
contents in successive cards differ
(LY is lowest level, L9 highest.)

Multiple Control lLevels for one card
type must ke specified in ascending
sequence--lovest 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 ke assigned to
some card types and not others.

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

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

Packed input fields cannot have Control
Level assigned.

Matching Fields 61-62 (0O)

A primary file can be matched to a
secondary file, or to a secondary and a
tertiary file; and files can ke sequence
checked.
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M1-M3 Successive cards of single or mul-

tiple input and ccrkined files are

sequence-checked cn the field(s) ;

also

= Multiple input or combined files
are matched on tte field(s)-=-this
determines status of MR indicator,
and sequence in which cards frcm
the several files are prccessed,
within the priorities (primary,
secondary, tertiary) established by
the file order in the input
specificaticns.

M1 must be assigned tc lowest-level or
only Matching Field, M2 to next higher, M3
tc highest.

A Matching-Fields level cannot ke split
tetween several fields in cne card tyge.

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

a. At least ane card type in each of
rultiple input or ccmbined files
must have Matching Fields assigned;
and

t. The same numter of Matching-Fields
levels must te specified for all
aprlicable card types, and the
length of a Matching Field of cne
.level must 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 stripred).

Packed input fields cannot have Matching
Fields assigned.

‘Matching Fields have nc inherent rela-
tionship to Control Tevels, nor need Con-
trol Levels te specified sclely tecause
Matching Fields are specified.

Field-Record Relation 63-64 (0)

To. relate a field descripticn to a particu-
lar cne of several card tyres in an OR
relationship, 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, reqgardless of whether they
also appear with indicatcr--excerpt for
Control-Yevel and Matching-Fields
operations:

If the same Contrcl Ievel or Matching-

Fields level arpears bcth with and
withcut an indicator in Field-Reccrd
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Relation, the indicator-conditioned

entry takes precedence when the per-

tinent indicator is on. 0
Any Control-Level or Matching-Fields

entry without indicator must precede any

entry with indicator for the same level.

Do not condition portions of one split Con=-

trol lLevel differently. Do not vary the

number of Matching Fields levels applicable

to different OR card types beyond the

choice of whether or not Matching Fields

apply.
It is advantageous to group field-

description lines by indicator, preceded by
those without indicator.

Field Indicators 65-70 (C)

Enter any indicator code (normally: 01-99,
H1, H2) to cause that indicator to turmn 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 turmns on if one
of these is satisfied.

If H? or H2 is turned on, system halts
after next card is read. @l;b
Plus (cols. _65-66). Tests for value in
numeric field greater than zero (low-order

position 12- or no overpunch--but excluding
all-zero value signed plus).

Minus (cols. 67-68). Tests for value in
numeric field less than zerc (low-order
position 11-overpunch--but excluding all-
zero value signed minus).

Zero or Blank_ (cols. 69-70). Alphameric
field: tests for blank. Numeric field:
tests for absence of significant digits
(1-9); i.e., turns cn if blank, zero, 0,
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.

Sterling_Sign_ Position 71-74 (0)

Ieave blank unless processing Sterling-
currency amcunts. {Refer to SRL publica-
tion IBM System/36C Model 20, Sterling Cur-
rency Processing Routines, Form C26-3605.)
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CATICULATICN SPECIFICATIONS (CPTICNAL)

See Figures G1 and G2 at end of chapter for

surplementary details.

Note: Orerations cccur in the order speci-
fied, within grcuring cf detail time or
total time (see ccls. 7-8).

+

Contrcl Ievel 7-8 (0)

% = Detail-time cperation

I1-19, LE, ILC = Total-time operaticn, and
rerfcrmed cnly if the spe-
cified indicator is then
cn. LO ncrmally always on
(exceptions: see text).
L1-19 cn wten ccntrcl treak
of that cr higher 1level.
LR on after processing last
input card (alsc turns cn
L1-19) .

Note: A1l detail-time calculaticn specifi-
cations nust precede those fcr tctal time.

Indicators 9-17  (0)

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

Entire field blank

Execute oreraticn each
program cycle

Pxx (xx = any

indicatcr) = Execute operation only
if that indicatoer is
cn.

Nxx = Execute operaticn only
if that indicatcr is
off.

Note: An indicator in ccls. 7-8 is in AND

relationshir tc indicators in cols. 9-17.

Facter 1 18-27

Factcr 2 33-42

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

Field Name

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

Appendix G.

ten characters.
(0-9)

Numeric. Maximum length:
May ccnsist only of digits
and--cptionally;
Cne decimal point (or comma, if Euro-
pean notation specified in RPG Control
Card--Card H, ccl. 21), and/or one
leading sign (+ or -).

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

Note: + is punch combination 12-6-8
Maximum lenght : eight EBCDIC

plus enclosing apostrophes.

Alphameric.
characters,

SUB, MULT, DIV, COMP, TAG, LOKUP.

MVR, 'TESTZ, SETON, SETOF, TAG, RLABL.
(Field name limited to four characters if
used with EXIT operaticn.) Also see
Figures G1 and G2 at end of this chapter.

Operation 28-32 (R)

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

Decimal alignment automatic in arithmet-
ic operations and numeric COMP. Sign con-
trol automatic in arithmetic operations.
Results of arithmetic cperations always
signed; zerc result always +0. See Figures
G1 and G2 at end of chapter for operations
summary.

Operations with Reduced Field-Size Limits

COMP (alphameric): 40 positions

LCKUP (alphameric): 80 positions
Arithmetic c¢ps. require numeric fields;
TESTZ requires alphameric field.

Result Field U43-48

Name (left-justified) representing loca-
tion where result of operation is to be
stored. One to six characters (four-
character limit if used with RLABI op.
code) ; first alphabetic, remainder alpha-
betic or numeric. ©No special characters or
embedded blanks. PAGE has special use;
INxx restricted in RLABL lines;
TAB (%) (x) (x) confined to function table.

See Figures G1 and G2 at end of chapter

for operaticns requiring Result-Field
entry.
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Defining Result Field 43-48, 49-51, 52

Every Result Field must te defined cace,
either in a calculaticn specificaticn cr—-
if it is an input or table field--ih the
input or file extension specifications,
respectively. If defined mrore thanm cnce
(unnecessary), all definitions (length,
decimals) must be uniform.

A field is defined by assigning field
name (cols. 43-48), field length (ccls.
49-51), and--if numeric--decimal fpositions
(col. 52Z). Result Field is used with
arithmetic, move, TESTZ, and RTAEL
operations (i.e., all excert CCME, SETCN,
SETOF, GCTC, TAG, EXIT); used with LGKUP
only if function table.

Field Length 49-51 (0)
t = Nc Result Field with this orperation

(cols. 43-48 blank); or Result
Field not defined here.

1-15 = Numeric field (if tco short fcr
result, high-order digits lost).

1-40 = Alphameric field used in COMP or.

1-80 = Alphameric field used in taktle LOXUP

OoF.

1-25%6= Alphameric field, nct used in CCHMP
or LOKUP op.

lLeading zeros unnecessary.

Decimal Pcsiticns 52 (0)

t = Alrhameric field (cr numeric field

that need not te defined as such); or

No Result Field with this operation

(ccls. 43-51 blank); cr

Result Field not defined here.

Number of decimal rlaces in field

(hereby) defined as numeric (total

field length in cols. 49-51).

Field must te 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 Ly
edit word or zerc surpress; cr

(d) To act as search argument (LCKUP
op.) for argument table defined
as numeric; or

(e) Output to be in packed format.

0-9

Half Adjust 53 (0)
H = Half-adjust result of arithmetic orera-

tion before dropping excess decimal
Fosition (s).

Resulting Indicators 54-59
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Any indicators may te specified--
normally: 01-99, H1, H2(if HY 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 operatiomns
that permit any Resulting Indicators
(except LOKUP). The same indicator can be
specified in several lines.

O

Arithmetic Cperations (O)

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; any indi-
cators assigned to the other two conditions
turn off. The same indicator assigned to
more than one condition turns on if one of
these is satisfied.

Plus (cols. _54-55). Result greater than

zero (excludes+0).
Minus (ccls.56-57). Result less than zero.
Zero (ccls. 58-59). Result zero (always

+0). Also on initially, and following
Blank-After (outrut specs.)

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

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

High (cols. 54-55). Factor 1 > Factor 2

Low_ (cols. 56-57). Factor 1 < Factor 2

Equal (cols. 58-59). TFactor 1 = Factor 2

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

Test Zone (TESTZ) (R--at least one)
Alphameric field cnly. High-order posi-
tion cf field is tested. An indicator
whose assignment 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.

High (cols. 54-55). 12-zcne (hex.50 or
Cx)

Low_(cols. 5€6-57). t1-zone (hex.60 or Ix)

Blank (cols. 58-59). ©No zone (not hex.

50, 60, Cx, Dx). Also on initially, and
following Blank-After (Output specs.).

Generator



Set Indicators (SETON, SETCF)
one)

(R-—at least

The indicators specified are turned on
or off, respectively.

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

One indicator may be assigned to one of
the three conditions; or cne indicatcr, or
two different indicators, may ke assigned
to Equal and High, or to Egqual and Lcw.
This causes search of the argument table
(Factor z) for an entry that bears the
designated relationship to the search arqu-
ment (Factor 1).

If indicators are assigned to two ccndi-
ticns, an Equal match takes rrecedence. If
a tatle entry meets a specified condition,
the corresponding indicatcr turns cn; a
different indicator assigned tc another
condition, turns off--if it is the sanme
indicator, it will be cn. If the
condition(s) cannot be satisfied, the
indicator(s) will te off.

Argument Search
Table Argument
High (cols. 54-55). Factor 2 > Factor 1
Low_ (ccls. 56-57) . Factor 2 < Factor 1
Equal (ccls. 58-59). Factor 2 = Factor 1

Note that High and Lcw significance is the
reverse c¢f ferm-cclumn heading.
Other Operaticn Ccdes
No Resulting Indicators permitted.
Comments 60-74  (0)

Permits any ccmments tc ke printed at
generaticn time next to specificaticns in

the same line, without affecting program
generaticn.

FILE EXTENSION SPECIFICATICNS (CPTICNAT)

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

First or oOnly Taltle in a Table-Input Deck
2745 (R) '

Table Name 27-32 (R)

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

first three TAB, remainder alphaketic or

numeric.

Appendix G.

No special characters or embedded
blanks.

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

Number of Table Entries per Record 33-35(R)

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

Number of Table Entries per Table 36-39(R)

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

Length of Table Entry H40-42 (R)

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

Alphameric--80 colunmnns
Numeric--15 columns

Maxima:

Packed 43

Leave blank:
not permitted

Packed-data table input

Decimal Positions 44 (C)

b = Alphameric
0-9 = Number of decimal places in numeric-

table field.

N 0

Seguence U5 (0)

b = Table search only for Equal match
A = Table values in

ascending segquence High or Low search
D = Takle values in specified

descending sequence

Second Takle, Alternating-Table Formats
46-57 (0)

Table Name 46-51 (R)

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

Length cf Table Entry 52-54 (R)

Equivalent to cols. but for

second table.

40-42,
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Packed 5%

Leave tklank.

Decimal Pcsitions 56 (0)

Egquivalent to ccl. 44

Sequence 57 (0)

Equivalent to ccl. 45

Comments 58-74  (0)

Permits any ccmments toc be printed at
generaticn time next to specifications in
the same line, without afifecting program
generaticn.

OUTPUT~FCRMAT SPECIFICATICNS (CPTICNAL)

Output specifications contain entries cnly
for output and ccmbined files. All detail-
(or heading-) time output specified ahead
of total-time output. Output (within
grouping of detail amnd tctal time) cccurs
in the order specified--except (1) separate
overflow-output time and (2) card-print
transfer tc output-storage area after card-
runch transfer fcr same File-Identification
groug.

(Freferably, alternate punching and

forms-printing when mcre than cne of either
during same cycle segment.)

File Tdentificaticn and Ccntrol 7-31 (R)

File Name 7-14 (R)

Enter cnce for each output cperaticn to
the file (kut card punching and card-
printing to the same card specified under a
single file-identification entry).

Exception: When cutput tc same file
specified rereatedly, file name need nct be
repeated if no other file name intervenes.

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

Type 15 (B)

L (or H)
T

= Detail-time output
= Tctal-time outrput.

During overflow output, T output precedes
D.

O

Stacker. Select 16 (O)

b = Normal stacker; or
= Single-stacker device; or
= Card type (combined file) stacker-
selected in input specifications
1-5 = Qutput—- or comtined-file card to spe-

cific stacker of I/C device (combined
file not stacker-selected in input
specifications).

AND Relaticnship 14-16 (O)

AND = Cutput Indicators (cols. 23-31) in
this line must be considered with
those from the preceding line to
estatlish the conditicns under which
the cutput is performed.

OR_Relationship- 14-15 (0)

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

Forms control frcm the preceding line is
applied unless cols. 17-22 contain an

entry. (0 is considered an entry.)

Space (BeforesAfter) 17-18 (0)

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

0 (see excepticn for CR lines, akove)

I

b

Skip (Befores/After) 19-20, 21-22 (O)

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

00=bb = No skip (see exception for OR

lines, above)

NOTES on_Forms Control

1. Leave tlank in AND line

2. Srpaces/After or Skip/After has through-
put advantage over Space/Before or
Skip/Before.

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

For compatibility with other RPGs:

entry in cols. 17-22 required.

6. Printing at or below channel 12, but
above next channel 1, turns on OF indi-
cator at end of cyle segment (detail or
total output respectively)--or OV indi-
cator if upper feed of Dual-Feed Car-
riage. Advance to channel 1 automatic
if OF (or 0OV) not specified in any
file-identification Output Indicators.

One

Output Indicators 23-31 (0)

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

Entire field blank Execute operation each

program cycle.

Hxx (xx = any

indicator) = Perform this output
only if that indicator
is on.

Nxx = Perform this output
only if that indicator
is off.

HOF (or HOV) = 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 that are off indtially, or bxx
for indicators that are on initially (Zero-
or-Blank), the output is performed before
the first card has been read. )

Field Description and Control 23-47 (0)

One line describes one output field
within the file-identification group
--separate line required for card punching
and card document-printing.
Field-description lines follow immediately
beneath the pertinent file identification--
field description must not be on same line
as file identification.
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Qutput Indicators 23-3%1 (0)

As described under Output Indicators,
above (File Ydentification), 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 0OV) does not tramnsfer
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.

Field Name 32-37 (0)
Any field name defined in Input, File-
Extension, or Calculation Specificatiomns.
Field name PAGE for automatic consecutive
numbering, TLeft-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 constant specified (cols. 45-70).
Either field name or constant required.

Zero_Suppress 38 (0)

4% = Alphameric field; or
= Constant specified (cols. 32-37
blank); or
= Edit word specified (cols. 45-70); or
= Packed Field (P in col. 44); or
= Qutput to include any leading zeros and
low—-order-position zone.
Z = Any zone or leading zeros removed from

output.
Permissible only for numeric fields.

Blank After 39 (0)

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

B = Field (or constant) cleared as data
moved to output-storage area. (Numeric
field: O0; alphameric: %P.) Field or
Resulting Indicator assigned to Zero-
or-Blanks turns on.
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End_Position in Output Record 40-43 (R)

Enter number of rightmost positidén in
output file (forms print position, card
column, or card-interpret position).
Right-justify entry; leading zeros unneces-
sary (col. 40 always b or 0).

CAUTION:
edit word.

Allow for expansion of field by
output to card file. Col. 41 establishes
whether pupching or interpreting:

b = 0 = Punching

1-6

Print head to be used for
interpreting.

Packed 4t (0)

b = Data to be output in standard
packed) format; or

= Field not defined as numeric; or

= Constant

(non-

o
]

output of data, from field defined as
numeric, to be in packed format. The
output data is then of length
L. = (n+1+E) /2, where
n = digit capacity of field; and
E 0, if n is odd, and
1, if n is even

Teft-justify. Any EBCDIC characters
that are to appear in thte output record are
specified here, enclosed in apostrophes.
(Two successive apostrophes within 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.tl) must be blank.

Edit Word 45-70 (0)

Left-justify. Any EBCDIC characters,
enclosed in apostrophes.: Scme of the
characters appear as such in the output
record; others serve special functions.
Distinguished from constant by presence of
field name (cols. 32-37). The field named
in the line must be 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) nust
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.

0 = Yeading 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 0's and
constant characters (exc. $) sup-
pressed if field all-zero and no 0
or % in edit-word 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
(0O~entry) point.

* = Asterisk protection = x 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 the 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.

b or &€ = d in output record
CR or - = CR or -, respectively, in
output record when data
negative
= b in output record, when data
not negative.

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.

Sterling Sign Position 71-74 (0)

Teave blank unless processing Sterling-
currency amounts, (Refer to SRL publica-
tion IBM System/360 Model 20, Sterling Cur-

rency Processing Routines, Form C26~3605.)
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both fields must be alike

CCIJP. Nature of Operation Foctor 1 Opce;:ﬁon Factor 2 RFe's ull; Comments
ass € ‘e Possibilities Presented Algebraically
Add Factor 2 to Factor 1 a (N) ADD b (N) ¢ (N) atb=c/a+a=20/btb=2b/atc=c"/
c+b=c' fete=2¢
‘Set Result Field to zero; then add Factor 2 Z-ADD b (N) c (N) O+b=c' /Otc=c Factor 2 may be ¢
o
% | Subtract Factor 2 from Factor 1 a (N) SUB b (N) c (N) a-b=c/a-a=0/b-b=0/a~c=c'/ c-c=0 is the most
S cab=c' /c-c=0 efficient method to
g3 set a field to zero
8@
55 Set Result Field to zero; then subtract Z-SUB b (N) c (N) 0-b=c' /0-c=-¢ 0-c=-c: best method
g E Factor 2 to reverse sign
5
25 Multiply Factor 1 by Factor 2 a (N) MULT b (N) c (N) axb=c/uxa=02[bxb=b2/axc=c'/
EE cxb=c l/t::«:.=<:2
£
E(E Divide Factor 1 by Factor 2 a(N) |DIv b (N) c (N) a+b=c/a+a=1/b+b=1/a+c=c'/ b#0
_ ! = No Half-Adjust if
c+b=c fcac=1 MVR follows
Move Remainder of preceding DIV to a MVR c (N) Must follow immediately after DIV without Half-Adjust
Result Field and 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 nositions of
a longer Factor 2: Not moved.
- .
$ | Move Factor 2 into Result Field - MOVEL | b (A/N) c (A/N) No decimal alignment performed. If Factor 2 shorter: Right
2 left=justified positions of result field unchanged. If Factor 2 longer:
[ Excess right positions not moved, except for the sign if the
‘g result field is numeric,
o E from low-order position of Factor 2 MLLZO | b (A/N) ¢ (A/N)
68 to low-order Result position
%3 2| from hfgh-order position of Factor 2 MHHZO (b (A) c (A)
6— > 191 to high-order Result position -
- [
§'§ 3| from low-order position of Factor 2
b =& | 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
i 8 Compare Factor 1 to Factor 2 a (A-N) | COMP b (A-N) Numeric fields decimal ~aligned; missing positions treated as
= 8 zeros. Alphameric fields left-aligned; missing positions
e treated as blank. Numeric compare is algebraic; alphameric
o3 O Tg is logical EBCDIC.
°§’ 8 :; Identify zone in high-order position of TESTZ c (Aj A Resulting Indicator assigned to Blank is on at start & follow-
O . 8! alpha, Result Field ing Blank-After
O< ez
e Turn on one, two, or three specific SETON
22 indicators
£ ?_; Specify one, two, or three Resulting Indicators
&G | Tumn off one, two,or three specific SETOF
- indicators
-§‘ Branch to another RPG calculation GOTO name One to six characters
©| specifications line First character alphabetic;
.. 25| Identify line as destination point of GOTO | name TAG One to six characters remainder alphabetic or numeric.
=t instruction(s) RLABL may also be
= § +| Branch to an external B.A.L. routine EXIT name One to four characters TABx or INxx.
g g Identify RPG field for use in external RLABL nome
2 98| routine One to four characters
o | Search argument table for value that bears | argument| LOKUP argum't tabld function table | No decimal alignment performed. At least one Resulting
? | to search argument the relationship speci- a (A-N) TABx(x)(x) (optional) * Indicator needed. Do not assign Resulting Indicator to
%’-§ fied by Resulting Indicator(s). If a function (A-N) TABx(x) (x) both High and Low. Table should be in sequence if
O 8 | table is specified,corresponding function is (A/N) Indicator in High or Low.
located.
LEGEND: (A) = Alphameric (A/N) = Alphameric or Numeric aorb = Field or literal
(N) = Numeric (A-N) = Alphameric or Numeric, but ¢ = Field

0 Figure G1. Calculation Cperations Summary
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IBM INTERNATIONAL BUSINESS MACHINES CORPORATION form 24311
S REPORT PROGRAM GENERATOR CALCULATION SPECIFICATIONS e
IBM System/360
Date
Program Punching Graphic ) 12 7576 77 78 79 80
N ) Inatruction | punch Poge \dammmiomion
N Resulting
%= Indicators . I Indicators
= § =1 ptus [Minwe] 50>
i3 } e |2 % Blank
tine |r § Factor 1 Operation Factor 2 Result Field | o 3|3 compore Comments
S And  And * b i o 1w [E
3 bl pA<ap=a
3 4 s5]e]7 8 ,'ﬂﬂlllalll!|6|71lI’”’]Z??”‘!’“Z?’l ”nﬂ323334!5“37“"40‘]‘2‘3“‘5“‘74_"495@5'”5%%“375'5’”6I‘3““““”“”707‘72’73’7‘
opy e : ; AlDID 1
o] |e IREREAR -AID[D] AN
ofs| e SiUIB: -da
ole! lc Z\- 3 )
ols| |c (N MULIT
ofe| fe N DIV
ol e MViR - =
ofs] |c 1 Molvie Al/IN). Al/IN]
olr| Jc IMolvEL A/ /N
ol L1 1 Ltz Al AL
W fe HIHZ
UHEG L1 LIz Al/N] A
1] Je Ll MH L [Zlo A/N
4] Je A~ OM| P Al=IN] pooionn
vs| Jeb. TIEISTiZ
c ] S|EITION] oo
. E[TIOF lodof - 4
o %o o] (NAME "
cl i E) | TIAIG
it EX|IIT .
c - LiABIL] | | AM
< A= ILlo[K[uPIT [alB{AL= ARBZN_ T Todolobolosol -
Resulting Indicators not reloted to column
headings; ot Leost one required : »oe
(G = Atphameric Zer .
. (N) = Numeric Plos Minvs Bl-nt;k/ ::”‘J N:_‘::"' BEh::ld
Legend: —————Entry chukld]qu. Length | (AN)= AorN Rc.w!tinq} At least one rtqulnd—ono.,a o-00 nq-o-o
——————— Entry Optional Jof Entey (A-N)= Either, but both same | Indicators| —-- === -—-<Optional

% NOTE: The entries designated as required in Field Length and Decimal Posilions are necesscry only if the
associated Result Field is not defined elsewhere.

Figure G2. Fields Pertinent tc Each Operation Code
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APPENDIX H--RPG PROGRAM IISTING

During generation of an object rrogranm,
RPG prints a listing that ccntains:

. The complete image of every specifica-
ticn card in the RPG scurce-program
deck, cne card tc a line.

] A consecutive number, as counted by RPG
during reading of the source deck--
Frinted to the immediate left cf each
scurce-card image.

. A signal--the letter "S"--to the left
cf the ccocnsecutive numter, whenever the
contents of columns 1-5 (page and line
sequence numker) of a specificaticn
card represent a repetiticn cr ster-
down in FBCDIC sequence frcm the pre-
ceding card. This does not interfere
with continuation c¢f program genera-
ticn. ("S" is.nct printed the first
calculation specificaticns line.)

. Messages that reflect the status of
cbject-program generaticn, signal all
kinds c¢f errors, and dccument ccre-
storage assignments.

A specimen of an EKPG rrcgram listing is
included in the SRL publication IBM_System/
360 Model 20, Rerort Program Generator for
Punch-Card Equipment, Operating Procedures,
Form C26-3800.

MESSAGES CURING RPG GENERATION OF OBJECT
PROGRAM

Message Identification

Each message is preceded by a unigue
Message-Identificaticn Ccde. Frcm left to
right, the ccde rerresents:

Program Identification = RG

Messace Serial Number--three digits

Significance Code--one letter

Type cf specification card to which the
message primarily aprlies--one letter
(not pertinent to all messages).

Fignre B1 portrays the message-
identificaticn fcrmat, and lists the
related ccdes with their meanings.

Card Numkter

The words CARD NUMBER are printed at the
end cf mcst messages, followed ty the con-
secutive number (s) of the specificaticn

328 System/360 Model 20 CPS Report Prcgram
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card(s) to which the message refers. (A
consecutive card number is assigned by RPG
to each source card. 1In the program list-
ing, it precedes the card sequence number
assigned c¢n the programmer's specification
form.)

RF} 120 E C
v

Program Identification: ||
|

|

|

|

|

|

|

Message
RG (for RPG)

Serial Number:

unigue number for

each message

*Significance Code

**Type of Specification _ _ __ __ _ __ _ _ |
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.
E = ERROR

Correction in source program required.
I = 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

| = Input

O = Output-Format
C = Calculation

Format of Message-
Identification Code

Figure H1.

Messages

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.

RGOO01 I 360,20 RPG LISTING.
RPG prints this heading if
the RPG scurce deck starts
with the RPG Control Card. /(:E
Generator



O

RG002

RG00 3

RGOO U

RGOOS5

RG0O6

———— v

RGO012

RGO13

RGO14

RGO15

RG0O16

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

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

NO CCNTROL 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 fcllows the
image of the RPG source
card to which it refers.

FROGRAM TOC RIG.
This messace is associated
with halt D13

THE FILE NAME IS NOT
REFERENCED.

FILE DESCRIPTICN SPECIFICA-
TIONS ARE MISSING.
File descripticn cards nust
precede all other specifi-
caticn cards in the RPG
source deck.

THE FILE NAME IS INCORRECTLY
SPECIFIED OR IS MISSING.

FILE TYPE ENTRY (COL. 15) IS
Nor 1, ¢, OR ¢, OR IS MISSING.

FILE TYPE (COL. 15) AND
DEVICE (COLS. 40-4€) ARE
INCCMPATIEBLE.

SEQUENCE (COL. 18) DOES NOT
CCNTAIN A, T, CR ELANK.

SEQUENCE (CCL. 18) IS NCT THE
SAME FOR ALI INPUT FILES.
When there are multigle
input or ccmbined files,
all must have the sanme
sequence specified.

RG017

RG018

E

F

F

F

COLUMNS 40-46 CONTAIN AN
INVALITC DEVICE.

FILE NAME OR DEVICE IS

MULTIPLY DEFINED.
The same file name (cols.
7-14) is assigned to more
than one device code (cols.
40-46), or the same device
code is associated with
more than cne file name.

RG032

RG033

RGO34

THE TABLE NAME IS INCORRECTLY
SPECIFIED OR IS MISSING.
The table name in columns
27-32 and/or columns 46-51
a) is missing, or
b) includes special charac-
ters or emtedded blanks,
or
c) does not begin with TAB

THE TABLE NAME HAS NOT BEEN
REFERENCETL.
The table name defined in
the file extension specifi-
cations is not referenced
in the calculation
specificaticns.

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

THE SAME TABLE IS DEFINED IN
FILE EXTENSICN AND CALCULATION
SPECIFICATIONS WITH DIFFERENT
FIELD LENGTHS AND/CR DECIMAL
POSITICHNS

RGOU42

RGO4L3

RGOULY

RGOUS

INPUT SPECIFICATIONS ARE
MISSING.
Infut specification cards
must precede output speci-
fication cards.

MATCHING FIELD SPECIFIED, BUT
NO SEQUENCE IN FILE
DESCRIPTION.

THE FILE NAME IS MISSING, NOT
CEFINELC, CR NCT
LEFT-JUSTIFIED.

THE FILE NAME DOES NOT REFER
TC AN INPUT CR CCMBINED FILE.

CARD-TYPE SEQUENCE (COLS.
15-16) BLANK CR INVALID.
Under cne common file name,
a-card type with numeric
sequence specification is
followed ty a card type °
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RGOUE

RGOU7T

RGOUS8

RGO4S

RG051

RG052

RGO053

RGOS54

RGO55

RGO56

RGO57

330
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with alphaktetic sequence
cspecificaticn, or the
numeric sequence specifica-
tion for card types is not
in ascending order, or the
field is tlank.

ENTRTIES IN NUMBER AND/CR

OPTICN (COLS. 17-18) 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 alrhabetic, rut
cols. 17-18 are not blank.

ERROR IN RECORD IDENTIFICATION
CODES (COIS. 21-26, 28-33,
35-40).

RECORD IDENTIFICATICN AND

FIELD DESCRIPTICN APPEAR 1IN

THE SAME SPECIFICATICN CARD.
An input specification card
ccntains entries in columns
7-42 and cclumns 43-70.

A RECORD IDENTIFICATICN SHOULD
PRECEDE THIS SPECIFICATICN.

FIELD LOCATICN ENTRIES (CCLS.
44-51) ARE INVALID, OR THE
LENGTH OF A NUMERIC FIELD
EXCEEDS %5 EFOSITICHNS.

THE FIELD WAS PREVICUSLY
DEFINED WITH DIFFERENT LENGTH
OR DECIMAL ECSITICNS.

THE FIELD NAME IS MISSING, NOT
LEFT-JUSTIFIEL, BEGINS WITH
TAB OR CCNTL, CONSISTS CF ALT-
SEQ, CR CONSISTS OF PAGE FOL-
LOWED BY CNE CR TWO
CHARACTERS.

PLUS OR MINUS INDICATORS ARE
SPECIFIED FCR ALPHAMERIC
FIELD.

THE MATCHING FIELD SPECIFICA-
TICN (COLS. 61-62) IS
INVALID.

INDICATOR SPECIFIED IN FIELD-
RECCRD RELATICN (COLS. 63-64)
IS NOT A RESULTING INDICATOR
OF AN ASSOCIATED CARD TYPE.

STERLING FIELL SPECIFICATION
IS INCORRECT.
The entries are invalid; or
the Sterling field (ccls.
71-74) ccntains specifica-
tions, but the RPG Ccntrol

RGO58

RGO059

RG060

-Card is tlank in cols. 17
and 18.

STERL.ING FIELD IS SPECIFIED

WITH INCORRECT DECIMAL LENGTH.
Either the field is defined
as alphameric, or Decimal
Positions is greater than
u.

STERLING FIELD IS SPECIFIED TO
BE IN PACKED FORMAT.

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

AN ALPHAMERIC FIELD IS SPECI-
FIED TC BE IN PACKED FORMAT.

e e e i e o e e

RG072

RGO73

RGO74

RGO75

RGO76

RGO77

RGO078

RG08 1

RG082

System/360 Model 20 CPS Report Program Generator
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E.

0

0

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

NOT

THE FILE NAME DOES NOT REFER
TO AN CUTPUT OR COMBINED FILE.

FILE IDENTIFICATION AND FIELD
DESCRIPTICN APPEAR IN THE SAME
SPECIFICATION CARD.

TYPE
OR T.

(coL. 15) Is NOT H, D,

FILE IDENTIFICATION AND FIELD
DESCRIEFTICN SPECIFICATIONS AREL
NOT IN CORRECT SEQUENCE RELA-
TIONSHIP, OR ALL DETAIL OUTPUT
DOES NOT PRECEDE ALL TOTAL.

INCORRECT INDICATORS.

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

MULTIPLE FILE-IDENTIFICATION

LINES FOR ONE OUTPUT DO NOT

HAVE INDICATORS SPECIFIED.

CHECK THIS AND PRECEDING CARD.
There are AND and/or OR
lines for the output, but
not all the File-
Identification Specifica-
tions lines include Output
Indicators.

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

‘THE FIELD IS UNDEFINED.

O
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RG083

RG 084

RG085

RG086

RG087

RG 088

RG089

RGO090

INCORRECT APOSTROPHES IN CON-
STANT OF EDIT WCREL.

END POSITICN (CCLS. 40-43) IS
MISSING OR INVALID, IS SMALLER
THAN THE SIZE OF THE FIELD,
CCNSTANT, OR EDIT WCRD, OFK IS
INCCMPATIBLE WITH THEE OUTEUT
FILE OR DEVICE.

BOTH ZERO SUPEFRESS ANL A CON-
STANT CR EDIT WCRD ARE
SPECIFIED.

ZERO SUPPRESS OR AN EDIT WORD
SPECIFIED FCR ALPHAMERIC
FIELD.

STERLING FIELL IS INCCRRECTLY

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

STERLING FIELT IS SPECIFIED

WITH INCORRECT DECIMAL LENGTH.
Either the field is defined
as alphameric, or Decimal
Positicns is greater than
4.

STERLING FIELL IS SPECIFIED TO
BE IN PACKEL FORMAT.

EDIT WORD HAS INCCRRECT LENGTH
OR WAS PREVIOUSLY USED WITH A
FIELD CF DIFFERENT LENGTH.

RG102

RG103

E

¥

C

C

THIS FIELD IS UNDEFINED CE
INCCRRECTLY SPECIFIED.
This message is followed by
the headings
FACT. 1 FACT. 2 RESULT F.
and the ccnsecutive number
cf the affected card is
printed kelow the aprrcpri-
ate heading.

THE FOLLOWING FIELDS SHCULD BE
BLANK FOR THE OPERATICN.
This message is followed by
the headings
FACT. 1 FACT., 2 RESULIT F.
and the ccnsecutive number
of the affected card is
printed below the apprcpri-
ate heading.

THE FOLLOWING ENTRIES ARE
REQUIREL, BUT MISSING CEK NOT
LEFT-JUSTIFIED.

RG104

RG105

RG106

RG107

RG108

RG109

RG110

RG111

RG112

RG113

RG114

RG115

This message is followed by
the headings

FACT.1 FACT.2 RESULT F.
and the consecutive number
of the affected card is
printed below the appropri-
ate heading.

DETAIL CALCULATION IS ENCOUN-
TERED AFTER TOTAL CALCULATION.

OPERATION CODE INVALID.

RESULTING INDICATOR IS
REQUIRED, BUT NOT SPECIFIED.
A COMP, LOXUP, TESTZ, SETON
or SETCF operation has been
specified, but a resulting
indicator has not been spe-
cified in columns 54-59,

RESULTING INDICATORS ARE SPE-
CIFIED, BUT NOT PERMITTED.
A Move, Move Zone, EXIT,
RLABL, GOTO, or TAG opera-
tion has been specified
with resulting indicators.

RESULT FIELD CONTAINS A
LITERAL.
The specification in
columns 43-48 is incorrect.

AN IMPERMISSIBLE OPERATION IS
SPECIFIED BETWEEN ALPHAMERIC
AND NUMERIC FIELDS.

FIELID LENGTH OF FACTOR 1 AND
FACTOR 2 DIFFERS IN A LOKUP
OPERATION.

A LCKXUF OFERATION IS SPECIFIED
AND THE NAME IN FACTOR 2 OR
RESULT FIELD DOES NOT BEGIN
WITH TAB.

GOTO AND TAG ARE NOT IN THE
SAME CALCULATION TIME.
GOTC is specified for
detail time and TAG is spec-
ified for total time, or
vice versa.
This is only a warning
message.

A TAG IS SPECIFIED WITH INDI-
CATORS OR RESULTING
INDICATORS.

THE SAME LABEL APPEARS IN MORE
THAN ONE TAG STATEMENT.

THE RESULT FIEID WAS PREVIOUS~
LY DEFINED WITH DIFFERENT
LENGTH OR DECIMAL POSITICNS.
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RG116

RG Y117

RG118

RG119

RG 120

RG121

RG122

RG123

RG133

RG134

332

SPECIFIED LENGTH OF ALPHAMERIC
RESULT FIELD EXCEEDS 25€ ECSI-
TIONS, OR NUMERIC RESULT FIELD
EXCEEDS 15 POSITICNS, OR NUM-
BER OF DECIMAL POSITICNS SPEC-
IFIED EXCEELS FIELD LENGTH.

RESULT FIELL MAY NCT BE LARGE
ENOUGH.
The nature of the operation
can produce a result larger
than size of result field.
This is cnly a warning
message.

THE FIELDS IN THESE OPERATIONS
DO NOT OBEY SIZE RESTRICTIONS.

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

THE DIVIDE OPERATION IS SEECI-
FIED WITH HALF ADJUST ANLD FOL-
LOWED BY A MOVE REMAINDER, OR
THE MOVE REMAINDER IS NCT PRE-
CEDED BY A DIVIDE WITH THEFE
SAME INDICATCES.

RESULT FIELD NiME BEGINS WITH
TAB, BUT THE CPERATICN IS NOT
LOKUP OR RLAEI.

HIGH/LOW INLCICATOER FOR LOKUP
BUT NO TABLE SEQUENCE
SPECIFIED.
This is cnly a warning
message.

FUNCTION TAELF SHCRTEER THAN
ARGUMENT TAERLE.
This is cnly a warning
message

E MULTI-FILE ERKCGEAM, BUT XNC
MATCHING FIELLS SPECIFIED.

THE OVERALL LENGTH CF CCNTIROL
OR MATCHING FIFLDS IS LARGER
THAN 144,

THE OVERALL LENGTH CF MATCHING
FIELDS AND/CR CCNTRCL FIEIDS
FOR CNE LEVEL IS NOT CCNSTANT
FOR ALL PERTINENT CARD TYFPES.

A MATCHING FIELD IS MULTIEFLY
DEFINED WITHIN A RECORD-TYPE
GROUP, BUT THE ENTRIES IN
FIELD-RECORD RELATICN ARE THE
SAME.

System/360 Model 20 CES Report Ercgranm

RG135

RG136

RG137

RG138

RG141

RG142

RG U3

RG144

E

E

C

C

CONTROL AND/OR MATCHING FIELDS
INCORRECTLY SPECIFIED

O

THE FOLTOWING NAMES ARE USED
AS FIELL NAMES AND IN TAG OR
GOTO STATEMENTS.
This message is followed by
the nanme(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.

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

INCORRECTLY DEFINED INDICATOR
LABELS.
INxx in RTIARBRL does not
identify a valid indicator.
This message is followed by
a list of all incorrectly
specified indicator latels.

UNREFERENCED INDICATORS.
The message is followed by
a list of all indicators
that are defined but nct
referenced.
This is only a warning
message.

Generator

END OF DIAGNCSTICS
NO ERRORS



C

RG151

RG 151

D

W

END OF DIAGNOSTICS

REVIEW CAUTIONS
This message is associated
with halt DO1. 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 méessage is associated
with halt pl4. It indi-
cates that known errors, as
defined by Error messages
(Significance Code E),
exist in the source deck.

RG162

RG163

RG164

I

I

I

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

DATA FIELDS

ADDRESS| NAME]LENGTH IN BYTES|

DEC. POS.|TYPE
This message is followed by
a list of all defined
fields in the following

order:
Alphameric fields, Numeric
fields, Tables. 1In 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

ADDRESS| CONTROL

LENGTH IN BYTES
This messag€ is followed by
a list of all assigned con-
trol levels and matching
fields. The column ADDRESS
contains the addresses of
the control fields in hexa-
decimal notation.

LEVEL]

LITERALS AND CONSTANTS

ADDRESS|LENGTH IN BYTES]

DEC. POS. |TYPE| ACTUAL
This message is followed by
a list of all constants and
literals defined in the

RG165 I

ADDR

<5}
n

XXXX

RG166 I

RG167 I

Appendix H--RPG Program Listing
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program. Their core
storage addresses are
listed in the colunmn
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 CF RPG
ROUTINES

NAME

INPUT RECORLS
INPUT FIELDS
DETAIL CALCULATIONS
TOTAL CALCULATIONS
HEADING AND DETAIL LINES
TOTAL LINES
OVERFLOW LINES
OUTPUT FIELDS
USER'S SUBROUTINES
TRANSLATE SUBROUTINE
TRANSLATE TABLE
STERLING SUBROUTINES
INEUT AREA FOR IBM 2560 HOPPER
1 OR IBM 2520
INPUT AREA FOR IBM 2560 HOPPER
2
PUNCH
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 BOUTINE
LAST STORAGE POSITION USED
(EXCLUDING I,/0 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.

ARER FOR IBE 2560 OR IBM

GENERATION COMPLETED.
This message is associated
with halt DFF.

TABLES.

Contents of table cards
exactly as loaded.

333



APPENDIX I: FORMAT OF THE CPS RPG CONTROL CARD

THE CPS RPG CONTROL CARD

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

Column Entries

1-5 Unused by the RPG program. RPG
ignores entries in these colunmns.
However, any entries will be
printed in the program listing
together with the image of the CTL
card. The programmer may there- 12-14
fore use these columns for addi-
tional identification.
Any valid EBCDIC characters
(including blanks) may be used.

6 RPG_control card identification
H = mandatory entry.

7-9 Core storage_capacity of the sys-
tem used to generate the object
program.
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 (16,384 bytes of
core storage)

10 Controls object program_punching.

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 15
Read-Punch or a 2520 Card
Punch. 16
M = the object program is to

be punched by a 2560 MFCH.
(Blank cards must be in
hopper 2).

P = the object program is to
be punched by a 1442 Card
Punch Model 5.

11 - Controls halts and printing of the
program_1listing during generation
of object progranms.

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

334 System/360 Model 20 CPS Report Program Generator

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

Core storage_capacity of the sys-
tem used to execute the generated
object progran.

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

oou = 4K (4,096 bytes of core
storage)

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

012 = 12K (12,288 Lbytes 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.

Affects stacking seguence of pro-

cessed cards during object program
execution of the following prere-
quisites are met:

1) A 2560 MFCM is attached to the
system.

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

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

e an output file.



17-20

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

I = The input cards read are
stacked just ahead of
their associated output
cards.

0 = 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 reguired by the programnmer.

Define format of the Sterling
fields used in Sterling currency
routines.

Columns 17-20: Dblank = format not

specified. The program contains
no Sterling currency routines.

Column 17:

1 = The input-shillings field is
in the IBM format.

2 = The input-shillings field is
in the BSI format.
Column 18:

1 = The input-pence field is in
the IBM format.

2 = The input-pence field is in
the BSI format.
Column 19:

0 = The output-shillings field is
to be printed only.

1 = 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.)

0 = The output-pence field is to
be printed only.

1 = 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

23-25

26-74

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

Specifies use of the decimal point

or the decimal comma in numeric
literals.

(A 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 storage area as an

extra input buffer if a 2501 Card

Reader is attached to the systenm.

This generally increases the speed

of execution, especially if a 25901

Card Reader Model A2 is attached.

If no 2501 Card Reader 1is

attached, RPG ignores entries in

this colunmn.

B = An extra input buffer for
the 2501 Card Reader is
established.

blank = No extra input buffer for

the 2501 Card Reader is
established. (May be used
to reduce core storage
requirements.)

Specify the number of print posi-
tions used during object program
execution.

This number must not exceed the
nunber of available print
positions on the attached printer,
but it may be smaller. Note that
additioanl print positions,
vhether 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: print positions are
used during object program
execution.

100 = Number of print

120 = positions per line

132 = used during object

144 = program execution

Must be_left blank.

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



75-78 The_contents _of these columns
appear_as_program identification
in columns 73-76 of each punched,
object program card. Any valid
EBCDIC character may be used.

If these columns are left Lklank,

RPGO will be punched into columns

73-76 of each object program card. 0
{Columns 77-80 of the object pro-

gram cards are used for consecu-

tive numbering.)

334.2 sSystem/360 Model 20 CPS Report Program Generator



E--Ampersand in edit WOTrdS cesesecsssseess209
$--D011ar SigN ceeeccccnceccvsosacscncasas’08
/% CATA sevcescsoesensscsnnsossnssnsenscoss3d
0——-distinction from letter O tieeeseccsesealb
01-99 indicatOrS seeescccessenssncnssssnsel?
12-overpunch

Arithmetic operations secesecesccsscesl2?

Edit WOLd eeecsececosnscancassasansnas20l

PAGE NUDDEring seeceseosesosnsccscsoceneld3

Preventing 12-0OVerpPuUncCh ssecevecevecsss’299

Sign Tremoval seecssccccscacnsancasl37,283

TESTZ (TesSt ZONE) eeeescescccesssncans 139

ZEILC SUFPIESS senvsesasecsncsrsncanssss 13U

ZONES esesesvsrsssansesacsssocssssaccnaseall
1P indicator

DESCIiPtiON ceseeecssseescconescaasaneeld

Point tC NOLE wiseesnvesccnccnsasesaasllb
Absolute addition or subtraction:

Fiqure 68, Part 111,

lineS 02 and 03 .0'...'..l‘.‘...‘...'.232
Absolute DUMEriC CCMPATE sessacenssseesald3
ADD {@dd) ceeccecssecocensnsscasnanesascasl2?
Address cards with variable-length

fields and varialkle number of

lines—-prcgraBming tiP eeeecessssccaesl?’
Alphatetic characters—--definition .eeee.e25
Alphameric and numeric--same field

defined twice

Input specificatioOnNsS seceseassssa83,80-82
Alphameric characters

Data format .seeeeescacecascesosaccsenes2b9

Definition seesescesssesascscsssansaanas?d
Alphameric fields

Clearing--progranming tip eessseeessaes2?9

Data format seceescosecsesccsnsansnsnnsealb?

Definition seeeeescecocesoesosoacnssnnselD
Alphameric literals

Calculation specificatiCns seeeeseceeaa108

Definition seceervencssocascassnseacncanld

Output-format specifications .....198,204
Altered collating SE€QUENCE sseeseccsssaslb?
Alternating-tables format .eceeeeeoe161,162
Ampersand (&) in edit WOLdS eseaceeesoceasea2209
AND lines in calculation

specifications-—-programming tip ......281
AND relationship

Between indicators, general ceesecescees32

Calculaticn conditioning

IndicatorsS seceesaseccacsscacessncseasllB

Calculation conditioning

indicators—-programming tiP eececesceesea8?

File identification 1ines seeesseceees183

Output indicators (field

description) eecesescsacsssescassonsess190

Output indicators (file

identification) .ceeccecceccsceasnassseal?d

Record identification ccdes

(input) cececereeccscscencacccnnanncansaall

Space/Skip entries {OoUtPUt) ceeecesasal72

Stacker select entries eceecscscccssessslB
Argqument tablles

File extension specifications .ce.cee..160

LOKUP OPeration eeoeesesscssssscscascscas 150
Points to note for LOKXUP
OpPeTatiONS seeeescescocssrsassansasnnas 1D’
Program €XaMPle ececececosscesssnosssacas 3
Table look-up operations, general
P 5]
Use Of tableS cteeevecssnsosescssscnsssae 155
Arithmetic operations
ADD cieeeerosesoocncessonsnsnnosnssseans 127
Calculation Specifications entry
(CO1S.U3-U48) teenscensenenssssanssassaslll
Coding eXampPle ececsveseccecessnncnsecse 129
DIV ceevecenssasacsenssssasassassnsnacs 128
General ruleS eceesscecsssnsesssssccncell
MULT ceveeceoscovnensensansssasscancnssncs 128
MVR evecssconassonsanssacsssnasscsacacncse 128

SUB ceuevecncsssosnsvsosscnsvansancassans 127

Z=BADD ccveerscoscnsscsssssaccssascscnsoccald?

Z=SUB sseeesssncnnassassssacsacsscnsesl2?
Arithmetic overflow

Detecting--programming tiP ceeseceesese283

General description ceecesescecsevense 123
Assigned standard grarhiCS ceecescceceses’266
Asterisk pProtection ceeescessscessacceses0?

P SYMPOLl ecevnvseccessssecssesssnnsnnaeseelbd
Basic Assembler language {BAL)
Branching to an external
SUDLOULINEG stesesescssescacansasenalll, b
Functions of general registers sese...312
General reference ..cessccecscencccacana 7
Programming tipPS «cececsseseecssess303,306
Basic character UNit sceecevsescscscesseaeldbh
Bit (bimnary digit)
Bit structure of hexadecimal codes .....266
Blank--symbol fOI ccceevceccancsascanansneald
Blank-after
Qutput-Format Specifications
entry {(col.39)
Relation to constants seesecsecsscasess 198
Relation to field indicators ......99,101
Relation to resulting indicators .115,139
Significance in RPG 109iC teesevaasesea 30
Blank indicator
Field indicatorS cecseosssoesscosasessseedB
Points tO NOtE cecevesessosssascnsenesl’lb
Relationship to Blank After e..eeee...195
Resulting indicator .eeeceeseseesas115-117
-Test zone OperationNsS .eeseesesssseacase 139
Blank specifications cards esceeesessecesss0
Blank specifications 1inesS esecesesecessesdl
Blank trailer card in primary file .....30C7
Blanking alphameric f£fieldS e.csescasease279
Body of edit word seeeecececcesscceeesas205
Branching .
Between detail-time and
total-time calculations .eeeeeeees 181,143
EXIT operation CoOd€e caeeeeeececcsscaas 146
GOTO operation COAde ecveecssncencsanesas 142
Progqramming tip (Repetitive
OULPUL) weescecsossscsnsasseacscsnsnncssceB7
RLABL operation Ccode .ceseesvncesceses 147

esseccsssescnaansesess2bb

s etecsscressenassescaes 194

Index 335
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Significance in RPG 10GiC eesssscscessa3l
TAG operation COd€ seeecsssccacensaneslli2
To an external subroutine .e.ese...141,186
Within RPG ceeesecesascresnnnscenns 181,142
EYte cvieececevennccescsssecsssssosncsonns2b5

Calculation conditioning indicator .104-106
Calculation fields entries, examfple

T R 1
Calculation operations

Arithmetic OpPerationNsS seseessesseasseesl2?

BranChing eeeeeccssescssasncsossscsnseslll

Compare and zone-testing

OperationsS seeeessesessccacscsscsnssacsl3?

MovVe CLeratiOnNsS ceeessccscessncassecssasl3l

Setting indicatoOrS seececesssesscesass U0

SUMMALY coeececssncsssosccnsesnsssssssssell2d

Table lock-up OperatioOns seeceseeesecess 149
Calculation specifications

Fields pertinent to operation

COJES evessccnsessssssscsscncsnasaseseldlb

Operations SUMBATY seencesessssssnsaes3D

Specifications fOrM .teceescccaccsasaesl03

Specifications SUMMACLY eeceeescccseasess3l?

Summary of funCtioNS eeeesessesacessssall
Card document printing

At total time seveceveesonsossnccsensseal8

Output-Format Specificaticn

(COLSel81-U3) cuevencesassssccscsnnoecncnssld6

Program €XampleS .ceecevececensassns 2,253

RPG fUNCtiON sieseescvcsesscnscscassnses 8

Sample entriesS seececssssccsssscosssnesl20
Card-image format sseeccecesecsccsssonseaddl
Card printing--see Card document

printing
Card selection--see Stacker

selection
Card-type definitioN seeesesescoccscaceaab?
Card-type identificatiocn

EXAMPleS ceccesevssosascsssoncnnssansesnslll

Input specifications entries .seeeeeceeeeb7

Record identification codeS eecesseaseeasb69

Resulting indicator cesecvesccsacsscessbl
‘Card-type resulting indicator «.eceeesseab9
Card-type resulting indicatcr dur-

ing total-time calculatiOnNsS eeeececeecss280
Card-type sequence check

EXQMELlEe ceecsesocsvecscsssssccsnsnsassnabd

Input specifications entry

(CC1lSe15-16) ceeecsoccscessssnsccccncnsdl

Nature of the cheCk iteeeeveccccncaceenabl
Carriage overflow

Dual feed ececeececcccncesscsccsesnss 188,189

Overflcw, general ceveceeseccacncesnceslb

Overflcw, cutput specifications ..180,183

Significance in RPG lOQiC eceeesccssccnsel?d

SKIP cacesccssscncsesnccosencnsnsns 73,174
Character

Basic unit in System/360 Model 20.....265

DefinitionN ceveccscecvscssescensonseceeld

Entry in Input Specification cececesece.?70
Checking that output card-fields

are blank before output ceeeccecccceaee’3
Clearing alphameric fieldS (cececescssee279
Code StrUCtUre .eeeseecesnsssecssansesesalbh
Col. (abbreviation) seecesectecsccscscsscsaslb
Collating segquences

Altered .l'lo'....'.'.‘..0‘..0.......‘267

Standard cecesecssescsessssessssssncses2bb
Column-binary format .cecesseecesscsacscecseB80
Combined files

Definition Of terM eseeecescescccenasenseld

File description specifications eeses..52

Input specificatioNs seeseeceesesaasdb6,77

Output—-format specifications .....168,171
Comments

Calculation specifications eoisesesssa 118

File description specifications .......54

File extension specifications ...ce...162
Comments CArdS seesssvecscscssscsncsonsesdl
Common fi€ldS eesesecssceseonssasessceansadl
COMP [CONFATE) cecescsscaccscsnnsssassss 137
Compare absolute (NUMEriC) .eesescocaeses283
Compare and zone-testing operations

COMP cececssesscosccassonenssnsssnnsses 137

TESTZ s eesesecsnsscesacsacescnnsnsssess 139

ComPatibility eeeececesceensesccssannssasll

Concurrent processing operations .....10,11
Conditioning indicators
BranChing ceseecessvessecscesnccssascens 142
Calculation specifications
ENtrieS eceveescoscescsccssnasnnasss 104,105
Dual-feed CArriage eesecesecssscscecee 187
Indicators, geNeral .scceessecesssocesssl
Output indicators (Field
DEeSCLiptiOn) ceeveeesccssessssacsvcasnses 189
Output indicators {File
Jdentification) seesesssccassecseaneses 174
Overflow indicatoOrsS ceeecsesssesass 180,182
PAGE Field-Description 1ine eeseesoees193
Table look-up operations ..eseeease 149,150
With CCMP operations seecsccscescscsss 137
With MVR oOperationsS scsvececccocancesses 129

For specific indicators see under
Indicatcrs

Consecutive numbering
Input specificationNs cceevececsonessss 8l
Output-format specificationNs ..eeseses 192
Constant data
Input data, desSCriPtiOn eesceeesescaacsa83
Input data, €XampPle eeceescscsssesqsa85,86
On same print line as input-card
data--programming tipP eseeccccecesseees301
Output data, description .ceceeeassseee 198
Output data, €XampleS ceeseovessss 199-203
Within the body of an edit word ..<...208
Control break
Defintion cceceeeccctencansssccnnsannealb
Eliminating false control breaks—--
progranmming tip ceeecccacecsccncocess297
Control card
DEeSCLipPtiON ecceesvecscscsessscncsncscnceesll
Pormat 0.0..'I'.....0'.0.....0.....'0.33“
Identification cecececcascecnccscenees 33l
Control fields
Calculation specifications entry .....104
Definition eteeceevrccesevencscscscssncecs b
Field-record relatioN .cseeecescsesscsead]l
General rules fOr ceeceesescercsscensess88
Input specifications entry eceesesececes87
Split control fieldS ceeececcasncasnccas88
Control level
Calculaticn specifications entry .....104
Conditioning branching ceeesescescscscs 142
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Conditioning output .ceceecceccaceccecass176
Definition eceseeecesveenssoscsscsaseenaalb
Field-record relatiol seecececesssenssdl, 92
Initiation by card tyPEe cecsesscosvsse’?3
Input specifications entry .ceeeeecessssea87
Input specifications, example ......93,94
L0 indicatoOr ceeeesscossceccsccscncnsceal8
L1-1.9 indicatOrS eseeesecccscccsasssasnslb
LR indicatOr ecieesceseccccssssasseseasal8
Numeric fieldS eccececescscosnesssocsasssall
Control levels on "run-in"
Programming tipP eeeecesceccsscsscascansll2
Special considerationNsS esececcecceseases3’
Control on a signed field: no
break between unsigned and plus-
signed cards--programming tif eeeeees+275
Converting units tc dOZENS .sevesoncesana285
Core-storage requirements
Control card entry ececeseescecncsecenees3I3b
Processing of ObJjeCt—pProgram .seceeesees255
Prcgram generation seesseccssccnescasea5D
Tips for pinimizing e.eeccescscocecsas2??
Creating table-input cardsS seveecesecseseld?
CR symbol in edit WwOrdsS .eeeesscosnseess205
Crossfooting {Figure 38) .eeeeseesesl2%,232
C/Z/D entry (input specificaticns) .seee.71

Data formats

Alphameric fieldS eeevececesnssonsssea’b?

Numeric fields ccecvsnscenccacssseasnseaadbl

Packed-deCimal eceeseescsscsccscscscnensl0
Date on same print line as constant

heading data--programming tip eeeceeeee301
Decimal alignment }

Arithmetic OP€erations seeescscesonsesasel2l

Control-level oOperations ceeeesecssesss88

LOKUP OperatiON seesesscasscscassnssass 150

Matching-fields operations «cc.seecsecsses90

Move OFeratioOnNsS cieescscscecssasseassessl3l

Numeric ccmpare operation ...ceecseaeses138
Decimal point

Constant within edit WOTd eececeoseses208

Control card entry ecacessecsssasaes33U.1

Edit WOTA ceeeevaceasesssovasasssnnssall3

Z€r0 SUFLLESSIiON tavecccsnoscscnssosss0’
Decimal rositions

Calculation specifications ceeececesss.111

File extension specificaticns sceeees.161

Input specificationNS .seeeseescresasesea8O
Defining same field as both alrha-

meriC and NUMEeTiC esceesesseseneesB3,80-82
Définiticn Of termsS eeeescencsccccsccasnsll
Delayed forms overflow--programming

tiP teceeavesessesnassscssssasoccnaceseld2
Detail printing

EXAMPle eeeescessscscancasnsesasssacess 90

PoOints t0O NOtE wecesceccevscnscsscnceansll
Detail time

Calculation operations eceeccecsesesss103

Output operations te.eceeecceccocsssccesl67

Output "Type" specificaticd ecescessess170

Progral 1C0giC CYCle sececccsncsascssceslbd
Device specification seeeecsecceccsasceaeaasd3
DiagnostiC MESSAGES ceeecsecsccnassccneasi28
Digit

Inversion of zome and digit ..ccaceeees’9

Of record identificaticn code .seevveees?l
Distinguishing zone punches in

input fields--proqramming tipP eeeeeese282
DIV (divide) secesceccscscssecsssnsasesae 128
Document printing

At total tiMe seceescesccsnssassncesseesl8

Output-format specification eceeeceeceeces196

Program eXampPleS .e.eeeccscsccecess 20,253

RPG fUNCLiON seeesvocscscsecnssovanesss 8

Sample ENtriesS acesescesssssccesensacss0
DO1laAr SiON csvesnsscesccevssscsanasnsees20B
Double punching: checking that

cutput card-fields are klank

before output-—-programming tip eceeseee273
Dual definition of input fields ......81,83
Dual-feed CArriage seesesccscsscsescessess 187
Dual feed carriage output, examples

ctecrecesenassesseccsscasanssasesssssns 188

EBCDIC
Code StruUCtUre eceoescsrscoasossscnsssansaslb5
Code talle cececescsscssscassnsncnsocsaslbb
General information .seeececescesacceasesdld
EBCDIC table (Fiqure DT1) cceescecesceses 266
Edit word :
Asterisk protection cseececcsccscssces207
BOAY eeesvasacssstsaansssssssansasenass 205
End position of output record ........195
EXQMPleS seesesccccscnnoscsccnssacnsnccslll
EXPANS1iO0N eeeeecensccsncassassaenses206,209
Output-format specificationl eesveeses.203
Programming tiP eeecesssscsescessacssss 300
PUTFOSE seesssccossssessasenssssasnsss 203
Rules for fOrming .eeecescecsesassassss206
Segments Of edit WCId eeesveesocseneseas 205
519N TEMOVALl cevecnsvscsasevseccsnsesnns 205
StatusS POFLtiON ececsveesoascsssssssre205,209
Zone €limination sceecessescccsascseasea06
Editing pointers
Printing two-digit field preceded
by decimal POINt ceeesvassascsnssneeses300
Retaining leading zeros and con-
stants, yet remMOViINg ZONES ceenesvasesa300
Eliminating excess control breaks ......297
End-of-file specification .ceeesecasaseassb3
End position in ocutput record sieesseses 195
Error check list
Calculaticn specifications ceeeseeecesb62
File description specifications ......261
File extension specifications (eees.e.262
Input specCcificatioOnNsS cesecseesoosceaesalbl
Output-format specifications ...eeeeee262
Equal indicator
Compare OPEratiONS eceveccscnssasassass 137
LOKUP OperationNsS eeecesceccsesesccssessldl
EXIT {(branch to external BAL
TOULINE) cevcesccssssscsssessosnansessss tlb
EXIT operation, restricticCnsS cesocescsssss 1847
Expansion of edit WOrd .cecesencesss.s206,209
Extended binary-coded-decimal
interchange code
Code StTUCLULE ceeassonncssscnasacsssssb5
Code table sieseenscnsassscncosonscaneslbf
General information ecesesesscaseassssssald
External subroutines
Coding sSkeletOnNS secesseescessasccesses 149
Requirements and restrictions ........47
Use Of TegiStersS .eeesececsssnscsensss U7
Use Of indicatorS secescscscccescnasse 17

Index 337



Extra input buffer
Storage reservation esecescscssceses33U,

Factor 1 and FAcCtOr 2 seecesessasseacssss 108
Factcr size and results, relation-
ship between
Addition and subtraction .seecesseceess123
DiViSIiCD eeceeseseasssscscassasesssansl25
Multiplication ceececcesscesscsccnsass 12l
Size Of quOtient t.cieeevsvsccsassesnssllb
Size of remainder .sacecseacssesesss127,129
Field description
Input specificaticns Category seeesesesd’?
Infut specifications entries .eeeecsess78
Cutput specifications cateqory «......167
Cutput specificaticns entries ¢.ece...189
Field indicators
EXAGMPlEe seasossesscscnssnssscscccsaans 00
GENETAl sesesesrocvnsnssessnssssssssassall
Input specifications entry ceeeesecsecssel’
Field length
Additicn and subtracticn seeeceesessas 123
Arithmetic OperatioOnsS ecsesesesscesoaseel23
Calculation specifications entry .....110
Card-dccument print field ..oeeseceecess196
ContrCl fi€ldS secsssosvssescsccasnsassel8
DiViSiCN cesacesescsscceassscasasnsass 26
Factors and result fields .seeessesssas11l
In COMP OperatiOnNsS cieesessssscncesneasl38
In LOKUP OperatiCnsS seeseesesevsasscses 157
In MOVE OPeratioONsS ceeeseceosennneeeesl32
Input fi€ldS ceessacssccssessonsarsesnesdl
Matching fieldS evesescascsnesssesaseassdl
"MultiplicatiOn cessescecscsssscnnscase 2l
Remainder (division) eeecsescecsnseessl29
Field location entIV cecececcsconenssasnes8l
Field nanme
Factors 1 and 2 (calculaticns) ecees...108
Input specifications entry cseececeseesa82
Output—-format specifications
ENEtLY eveesssesnsscossncsasnsceccsenenesld2
Result field (calculaticns) e.eeeceess.110
Field-Record Relatiol seeeevescssscccnessdl
Field selection (OUtpUt) seseescsscseeeasl130
Fields matching
Dual definition of £i€lds eessssea..81,83
Entries in input specifications ....%3,94
GENETA]l ecucssocsscsssennescssscsssssansansl2
Input specifications €ntry ceeseeeesassa89
MR indicateCr cveecsesrssocsncensancaseeas35
Points tO NOtE eeeeecssssesescsccscnssssIl
Processing S€QUERCE ceseevsoscsncnsnnesi3
Fields used in BAL subroutines :sseeeeses187
File description specificationNsS ceeeseeaedl
EXAMEPlES seeascenssnconsassesessssansoesdld
Specifications SUMMALY seesececcssncse3ll
summary of funcCtionS .eeececcesccencessl?
File designation s.ececececeocececssvenseesd?
File extension specificatiOBNS eeseseesss 160
Specifications SUMMALY ecoesevsocsenceea32]
Summary Of FUNCtiONS cceecescscsccnsessll
File identification :
Input specificatioOnNsS .ccseesssccessseseadl
Cutput-format specificaticns .....167,170
File identification and contrel
Example ..'Ctl.."OQ.'Q...)....Q..177-180
File matching
Entries in input specifications ....93,94

EXQMPle seseeasecenssssascsasascassesidd, Ub

GENETAl seecescessssssossnsesscsssannenasal2

Matching £1€1dS ceessescesesasacsesssss89

MR indicCatOr eeeassesssvssvscsssscsssssall

Processing SE@QUENCE ssesevscassosssnsssd3
File name

File descripticn specificationNs ..es...52

Input specificationNs .eceeecscsasssosncsas?

Output-format specifications .ceeeecee.170
File priority

Card-type SEQUENCE «eesssssessacosccscnsd/

Matching Of fileS eeesevecsseracsesssesl?

Processing SE@QUENCE seesossocsssssoessoll
File type

DEfinitiONS ceesesscsaccacssscannscsescnnslh

File Description Specifications

ENELY eesosceccccassosscosscssnnnssssssnsd?
Files—-definition Of .ceeseeccconssscnnsoeelli
First-page indicator

DESCLiPtiON cesesesenrssassesssoscscsnesneeld

POint tC NOLE seeveesncsscssssnsecasasseallb
Fixed dollar Sigh secvesesssncsesssesasa208
Floating do0llar SiON csesescessscecsense208
Form type specification ceeesceasececaeas50
Format of data

AlphamericC fieldS seeeecsessasrsencsses’b9

Numeric fieldS s eecsecssccvesccsnssssealb?

Packed-decimal cecesvecsesesccssseseesllO
Format of RPG contrcl card eseeessseecees33b
Format of Sterling fields

Control card entry eceeesesscsssoscea33lb,
Format of table name in RLABL line .....161
FOrMS AdVANCE cosessssssossssessasansssesl8Y
Forms overflow

Before totals--programming tip .eee...294

Branching from detail to total

time calculatiOnsS ecesecescaseensnesess 144

Delayed to end of control group eeese.292

OF/CV indicators, general .ccessoeesess3b

OF/CV indicators, output

SpecificCationsS ecessscecesssessssses 180-189

Program logic, overflow output ...e.e.+29

Skipping, points to note ..cese...173,174
FOrmS SKipPPiNg eeeccecesscsscsssnensas 172,173
From entry {input specifications) e.¢.....80
Functicn tatle

Calculation specifications entry .....150

GENETA]l sessscsscsscsscssssssssssncsssss 149

USE cesensnonscecsenssscsoscsssasnsssss 155
Function table containing several

functions per field

EXQDPle ceeceocsncssassscsssssessoances 165

Points to note for LCKUP

OPEratiCNS cecesescssscscacesscnncssese 157

Programming tiP eescescccscscsacsnacsass 28l

General indicatorS .svseccevsecnssncsscncenld2
General informatiocn on programming

With RPG seevssssesccscsssescsssenscessslll
General 10Qic flOW ceeecececaccocsnsoasnnesndlb
General registersS seeccessceseccssssceces3l2
Generating the object program cceeesscesss 9
GOTO {branch to—--within RPG)

Branching between detail-time and

total-time calculationsS .eeeeseese 141,143

Branching within RPG cesecevcseese 147,142

Operation COAE cteescsscsnsecsassnsacas 142

Significance in RPG 10GiC seeeceeecenases3l
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Group—indication
EXAMPlES eescoescooseccesassss 184,190,221
L1-L9 indicatoOIS eavececcscsassceacennaeslb
Programming Method eceeececccssacassnssallb
Programifing tipP eeececcsecsscsesenceseall?
Special considerations cn
"TUN=-1iN" ceeeecoccacnsascssnsassnsansasl/
Group-printing
EXAMFlES teveecnsssceascnsesens 177,200,221
Programming method s.veeeccsscsessceaal?b

H1/H2 indicators
EXAMPlEe seceeccacncsosscssesoccccnncsssaall0
GENETAl eesesccecsosccncecnsasnssscssasesll
POintS tc note .oooo-n-ooooconcootouon-gs
Half-adjust
Calculation specifications entry .....111
EXAMPleS wseeseccsesssocsscsnsssssecsssll3
In Move OFeratioNS ec.seeescsscsssnceesl32
IR MVR OperatioONsS ccesceccessssssansesl2?
Half-bDYyt€ ceeeesncecccsessoscnscssccssccsesalb5
{see also Figure D1, FECDIC
takle)
Halt control
Control card entry eceeeecenscssasesssalill
Halt indicators
EXAMPle ceeececsnssscnsesassascssasssaslill
GENEeral eceeessccascsccacsssossncsscssocessil
POintsS tC NOte seeecessscscacansssaecsesdB
H/D/T €NtV ceeeonessasasoscsansesssnsaelll
Heading CardS eecessccsscssccsesssasssseesdlh
Heading lines
Input data, descriptiol ceeeeesssecessa83
Input data, €XampPle seceesennsncsasasl5, 86
Output data, descriptich .eeesceeassos198
Output data, €XaMPle .cceevacecsccnsseael99
Heading time
Progral 10gicC CYCle eecsecencsccaansanslb
TYPE CCA€ ceeencococsscscscnsosaccscnsalll
Hexadecimal notation eceeesccsecesessacesel2b5
{see also Fiqure D1, EBCDIC
tabkle)
Hierarchy of indicators .eeeeescessaees3F U0
High indicator
Calculation resulting indicator ..115-117
Field indicator (PlUS) eeesesescoccccessd?
In Compare OpPerations ceceeecscececcess137
In TOKUP OFerationNS ceesceccessessescsasl5l
In Test Zcne OFE€ratiCnE ceeeseecesesss 139

Jdentification of programs

Object rrogram CardsS seeeceesssecseses3d3b.2

User's identification secececrscsceceessd0
Indexing: analyzing and forming

fields position-by~-position seeeevesea277
Indicator hierarChy ececeececsccescenesasealid, il
Indicator settings—--program logic

flOW ceevesecoscssccccconnssnsccsanscnsesseld
Indicator SUMMATY cecececcesccocosncscseslll
Indicators

01-99. ceeevccccesscncsosssascsosasssocnsi2

1P (desSCTiftioN) eceececcsncsscesccscseas3’d

1P {points tO NOt€) cevsecsccesvscccaallb

GENETAl cevecssscncsccscccncsccsancncascell

H1/H2 (description)

H1/H2 (€XaMPle) eevecsevcsnsccssnsescesl00

H1/H2 {(points to Note) ececeeecscncecceeesdB

L0 (control-level indicCatCr) eesesesass 108

P 2.

L0 (descriptiON) eeescseccscecsssenseeal3B
LO (points to note) seeecnsscsccseaneesl?b
L1-19 {considerations on

"FUN—IiN™) ceeevesessconnscsnsecnnnses3’, 272
L1-19 (control-level indicator,

CAlCS) eesevsoesescccssoncsnscsncsessas 10U
L1-19 {(control-level indicators,

input) -onoo-nc-oocnoo..oo..n.-o.o-.-..87
L1-L9 (descriptioON) eescecsssesscsssseslb
L1-19 (relationship with

matching-field indicators) eseeecesecoces bl
LR (control-level indicator,

CAlCS) eessscsssccscssanssssansesnsoces 10U
LR (contrcl-level indicator,

input) essecevsaseesssassesscncessncasal’
LR (description)
MR {CODNMON ELTOL) ceeesvsesescssssesans2b3
MR (conditioning indicator,

CAlCS) esceesceavsscenessonsesscssscsnsss 105
MR (controlling stacker

S€1eCtiON) essewcccesssscccssssnssensas 172
MR (deSCTiptioN) sescvecesvssescecsnseseal’
MR {indicator hierarchy)
MR (matching fields) .eseccernccscccessasB9
MR (matching of files) .cceeceeccacssasli3
MR {output indicator) secetecescess 175,176
MR (relationship with control-

field indicCaAtoOrS ) ececescsscccasensacsslill
OF/0V (branching within RPG) .....143,144
OF/0V (desSCriptiOn) esceseescossasssasaselb
CF/0V {dual-feed carriage) .eseesecesas 187
OF/0V (forms-movement control) ...173,174
OF/CV (ocutput indicators,

€XAMPlES) seesscsanscscncscscccesss 184,188
OF/CV (cutput indicators, field
deSCriptiON) eecececscssccnssssassssss 189
CF/CV (output indicators, file

eetsscsscossssssacsssses3B

006000000000.039

identification) ecceeescevsscssscss 180-183
OF/0V (program logic, overflow
OULPUL) coveacsacscsssconcoscnsssssanss?29

Use of, in external subroutines ......147

Zero-or-Blank/Equal {Compare

OpPerationsS) seeccecsccesccacsancsassesas 137

Zero-or-Blank/Equal (Field

indicator) ecessescesasccscssasescaccnssad8

Zero-or-Blank/Equal (LOKUP

OPeratiONS) scesscessssscsnoasessssssnsss 15

Zero—-or—-Blank/Equal (Point to

NOtE) eeessecsecsccsssncssssssascsncssallb

Zero-or-Blank/Fqual (relationship

to Elank After) .ececscescscescscassss 195

Zero-or-Blank/Equal {resulting

indiCatOr) cessssssscssssesssssseel115-117

Zero-or-Blank/Equal (Test-Zone

OpPEerations) eeeessecsecescsscccnssscnsl39
Indicators, as affected by Blank-

after

Field indicCatorS eceescesccsesassseaad9, 101

GeNeral ccecesescesacvesssescsncssasnssse 195

Program 10giC flOW cececccscccsccccsceall

Regulting indicators eceesececesaes 115,139
Input-card data

On same line as constant data eesee...301
Input files

Definition Of term ececeeecccsccccacacsslll

File type (File Description

Specifications) ceecesescscccsccosscsceed2

Input specifications {general) ..eseee.56
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I/0 QEVICES ssessancsencensssscsccosassesll

stacker Selection o-.---ooo.oo'oovo..oo77
Input specificatioOnNsS ceieececsssesssnsencasdbd

Specifications SUMMATLY eeecoessccesssel3l’

Summary of functionNs seseecscscecsccessl
Input units, SpeCifying ceescecsssecenssa’3
INteger ciscecesscscsscsnsccnscanssnsadl, 111
Interpreting

At total time '000.00'.¢.oo0.s'-.cooo.oo28

Cutput-Format Specification

(COLS.l841-U3) cuvevvnssasnnsencssnvasnsaeldb

Program €XampPleS eceeeeccessvosasses2ld0,253

RPG function ..ecsseccevencscsnsscccnses B

Sample €NtrieS tecevesssvscancssssseccsell
Introducticn cseececansvsnvccscsvscnsannse 7
Introductory program €XamEle seseessseeasall
Inversion of zone and digit cececescevesea8l
Invoicing, Program €XamPle ceeceeecscsseal3
I/0 device assignment s.cecececcsccsscnceadl
I0CS (Input/Output Contrcl System) eeeeas 7
L0 indicator

Control level indicator,

CalculationsS teeeencsscsevacssessscess Ol

DeSCLiPtiOn seeecececesccesscsncsoanssel8

POints t0O NOte esessccccnsncssnssccncallb
11-L9 indicators

Considerations on "run-in" ..ce.e.237,272

Control level imdicatcrs,

CalculationsS ceesecescsoncsccsnsnceeeslOll

Ccntrol level indicators, input e.ee...87

DeSCTiftiON .ceevencesvcssscsscassesosnsel3b

Relaticnship with matching-fields

IindicCaAtOrS eeenssccossecnssscnccsscnsnes i
Last-card indicator--see LR

Indicator
last-record indicator--see LR

Indicator
Leading zeros in specificaticns

£ieldS eevecncesscoscascssscncenccssecsedl
tength of table entry s..cececececcceceses161

Second {alternating) table ceeeevecessl162
Line NUBLEr ceceesvcocsnsrccnccansnssnnssedl
Listing

Example '.'..Qi‘0..'...’.C.l.....-....190

Pcints tC Note ceevvceccnccavnncnenseslll

Program listinq ssecssccscssscenssseessl2B
Listing ccntrol

Control card entry ceeeecececsccccesssesldll
Literals

Calculation specifications .ceececessas108

Definition .ceieeececrcccccecccsscsnneness25
Loadinq of tables 0.000..0.-..0..0‘015(:'160
10gic £1loWChArt ceeesccscovscccecsenrese’’eg327
Logic flow, desSCriptiOnN ecesecscsescesesslb
Lookup-up operations {table

look-up)

General introduction cececeessssescees 189

LOKUP operation COA€ sccceovsnacscseasal50

Performance and results esseesesess 154-157

Points t0 NOtEe eseecescsscnssnccescasnseld?

Use of resulting indicators eeeceseceess116
fow indicator

Calculation resulting indicator ..115-117

Field indicator {Minus) cceccecscceccnesas9’?

In Comfpare OPErations escececceecsesess137

In LOKUP Operations ccececcssscssesacel5l

In Test Zone operations c.:cesescseseces139

LR indicator
Control level indicator,
calculationS ceececsssccccsascessvcnssss 10U
Control level indicator, input ........87
DeSCription ececeecoecoscsascsnssssnsess38

M1, M2, M3 coceversasssssnscsnencssscsesald9d
Machine requirementsS .sesessecccasessasces 9
Machine units and features

suprorted )

Processing of object program «.eeese...260

Program generation eeecsssesssccsceaes260
Machine units required

Processing of object ProOgram seeeesesa260

Program generaticn ceessscscecesceness 260
Majore-minor control--proqramming

tiP sevcececascsscssssssnccscssrsonneneell?
Matching fields

pual definition of fields tececeee..81,83

GENEral cececssesnssscsssnsasossosssnnali2

Input specifications entry seecesecesse89

MR indicator cseeecscssscsscsnsssncseeal3d

Points tO NOtE veessasccssccasesnsansaesdl
Matching @f card files

EXAQMPle covevscssescoanssssesnsnssesesidS,Ub

GENEral ceceeomssssssscnsssnsassensssseasl?

Matching £ieldS eeccececscsnsnsccocensel?

ProcessSing SEqUENCE ecesescceseoccoensnssld3
Matching-Record indicator~-see

MR Indicator
Matching records

Processing segquence, description ......43

Processing sequence, flowchart ......43.1
Maximum length of

Card-document print field .ceececesseece 196

ConstantsS cecevesovenseccccsccsnesanses 198

FAit WOLA ecseeceosnsarennconssnaes20l,206

Factors and result fieldsS ceeecessesss 11l

Fields in Compare operationsS .ceesec..138

Fields in LOKUP OperatiOnNsS seesscessasal57?

Fields in Move oOperations eeeeeseseses 132

Fields used in addition and

SUbtraction eccesecesesvecsncsnssccnssel23

Fields used in division .secesecescssesl2b

Fields used in multiplication «s.seee..128

Input £ieldS ceeaesssscsscsscsennssasse 80

Result field seeecssccsceacscsnsscncnssl23

Table name in RLABL 1in€ ecvecececcseses 161
Messages (diagnostiC) eceeescescecsecsssses328
MHHZC (Move High-order zone to

High-order ZOne position) ecesssseesss 136
MHLZC (Move High-order zone to Low-

order 2Cne posSitiON) .ceesececsscssssses 136
Minimizing core-storage

requirements ceceeccsscscsssscsonsasensell?
Minus/Iow indicator

Calculation resulting indicator ..115-117

Field indicator (MinusS) seececeecssscessd7

In Compare OperationNs eseceessesssessess 137

In LOKUP OperationNs sceecceesssssssssealb?

In Test 2one operations eecececsccssces 139
Minus zero

Result after Move operation «......131,136
HLHZC (Move Low-order zone to High-

order ZOne position) sceecsessecveccess 136
MLLZO {Move Low-order zone to Low-

order 2ZCne position) .eeccsccencecanss 136
Move operations
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EXAMPleS cieveoscesssancscnssensss 133137

GeNEral cteeeesscsesccscnssasncsssssaseelldl

MHHZC ceevvcsnsescsscscssssscscncssasssssl3b

MHLZO ceesesassccscosencssnssscsnssnes 136

HLHZO I...'.‘.....'..."."......’..‘.136

KLIZO cevesosonccosscssnsnosnasnsnassasll3b

MOVE (Move right-aligned) eecesceceses 132

MOVEL (Move left-aligned) eeeceeessess133

Move remainder sececessssesccseacenseansellB

MOve zcne OPeraticns ceeescecssecsesessl3b

MVR !..Q....llb.l..‘..-.00'000.‘......128
MR indicator

COMMCN €ITOL svoesovossccccsncocscnssseeclb3

Conditicning indicator,

CalculatiCOnS .seeeescssccccsssssansaseall>

Controlling stacker selectiol .ieeeess172

DESCTiPtiON cveevacsascesnansscssesnsasel3d

Indicator hierarchy eceeecoseccasecsaeses39

Matching fieldS eeeecocssscassccsasesesd?d

Matching Of £il1€S eeeevonccncsensenseanslld

Output indicCAtor eeccecssscncecessal17s,176

Relaticnship with control field

IindiCAtOrS eeeecesacscscanssocssnssnsoeeldl
MULT (MULItirly) eoeeeescsesnsasccnseaceesl2B
Multiple-Card Layout fOID seeeeescecessel63
Multiple functions in cne functicn

£table ceceveccvrsaanasonsscnsecsscnssesib5

Programming tiP sseescosscnsoscssensss28l
Multiple output frcm single SOULCE .e...287
Multiple-time output to cards dur-

ing Oone pProgram CYClE€ esesecovaceseeal28,169
MVR {Move RemAainder) eevseescsoevssssoessss128
Nature of the card-type sequence

ChECK seeevovcsnssasassssnncosscsnnssnsebd3
Non-significant ZeroS easescsssscssancessdl
Not (N) specification

Calculation sessescesssscscencrsascsssasel05

INPUL eeeesescccncssneascsnsocnssnseseaslO

Output—format c.ececececccccccessccncseall5
Number of print positions

Control card specification ..eeeeses334.1
Number of tatle entries per record .....161
Number of table entries per table ......161
Number {N) specificatioOl .eccecesvecrsceneasdB
Numeric and alphameric--same field

defined twice:

Input specificatiOnNsS seescesssesa83,80-82
Numeric characters

Data fOIMAt eeeeerosocosscnssssecnsesslb9

Definition‘..O.l.'.....‘.‘.......‘.'00625
Numeric fields

Data fOImMat eceecceossccscssasecnssneeeB9

DefinitiCn eaececcessscsscsnnceccccneneldS
Numeric literals

Calculaticn specifications ceeeeseecese108

Definition ceeecveccescesscnnsossacnsnaeld

Object PrOGTram ecseceecessoccsccscsccnsssnss I
Object program identificaticn ..eeees.334.2
Dbject program punching

Control card eNtrY ceceeccesassaacssess33lU
Object program register usage ceeesceees312
OF--see Cverflow indicators ’
Cperating procedures--see tte

publication IBM System/360 Model

20, Card Programming Sufpport,

Report Program_Generator, Operat-

ing Procedures (Form C26-3800)
Operaticn codes
ADD ceeccscscccncscssscccsansssnsnnansss 127

COMP tececeecsscncscccsssncsnensncascsas 137

DIv ...'..."Q".O.......‘.....‘..l‘..128

EXIT eeeveescasccscssonsssssnasassanascs 1146
GOTO ceovecessncncsnnonsssscsnsacnsancse 142
LOKUP 0OO..QQO..‘.0.00lQ....'.C!..'l‘C150
MHHZO eeeeccsasscscssassonscassassnsansos 136
MHLZO ceeesscceenssossscsscsnssnsessnscae 136
MLHZO .Q‘...Q...l..l.....ll.l'.".’...136
MLLZO ceesvesceascssssssscssssscsesncasnass l3b
MOVE tvcecesvensncsassosasansvasonseass 132
MOVEL voecocoonsossnossnnscosnssssssssae 133
MULT eeecccesnoossssnscossssasasssenee 128
MVR cecceenvocsscsesnssscnnscsosocsnsnsnessss 128
RLABL i cevesocescsesnccccccnasassensssas 7
SETCF s eesesveascoosssssassassasscacnanas 140
SETCN .'I.O...O..QQOQOOD..l......."‘.1u0
SUB tessensvaseesssssassacssssosvsnssas 27
SUMMALY eecesocssccssssssescssnsses 119,325
TAG sseescvssosesassessasoonsoancsseanses U2
TESTZ csccosseoccsssorecsssscssssoscnsssss 139
Z=ADD ceceecscscscccassccocssosaccsacae 27
Z=SUB secscssssassscscnssssssssssnsnses 127
Operation field eRtri€sS seseecevraseseaees 118
Operation specifications
Arithmetic operations .eeseceeseassess 121
BranChing evevecesssessccccosscscssasnse 141
Calculaticn specificaticns entry se...110
Compare and Zone-Testing
OpPEraticCNS csesscsesssoencscsescsncsnns 137
Move OpPeratioNsS eeessesssssccsscnsasnsl3
Setting indicatoOrsS cececsssasssaescess U0
SUMMALY eeesosvesessssesssnssenssasne 119,325
Table Took—up Operations sesseceasssces 149
Option (0) specification ceseceesssscecees59
OR lines in calculation
specifications--programming tip ees...281
OR relaticnship
Between indicators, general seseessaces3?
Calculaticn conditioning
indicatorS seeeecssscavsssanscssscsessas 105
Calculation conditioning indica-
tors, programming tiP eeesescsssescess28?
File identificaticn 1inesS ceevececsses 183
Output indicators (field
description) ceessesesscsasssasccssses 190
Cutput indicators {(file
identification) seeecevoccscssscanseesl?5
Record identification codes
(INPUL) seeseonseveassncsacscsscssoscnsesssll
Space/Skip entries (Output) ceeacecesss 172
Stacker select entries ..ueecesesecccesa’8B
Types of CR relationship (input) .ees..76
Organization of this publication .eeseeec1l
Ooutput before first card is read
EXAMPle ecseesccconcsenssssssssscssses 01
Points tO NOte seeeseosssnsscanssancesllb
Program 10giC flOW ceeseesessasesasesees3l
Output card-fields: checking for
blank before outpuUt.cccececcccenacsesel?3
Cutput files
Definiticn Of te@rM teeveescosccnsnessasslld
File description specifications eeeeee.52
Input specifications .seecesccccconscssl?
I/0 JdEeViCeS stseesnssesssancsessssssesssl0
Output-format specifications .....167,171
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Output-format specifications eeececscecsecs167
Specifications SUMMATY eseeceeseccosecsese322
Summary Of functionS eceeecesecssccsccecesll3

Output indicators
Conditions fOr DFC seeseccscsncsnscesns 187
Contrclling PAGE field sewssseacsseessal193
Field description specification ......189
File identification specification
l.'..l.I'...O0....0'.‘...O.l."‘...’.'17u
MR .ooo.cc..o|-on'..¢-....oo'o¢-‘-175’176
Overflow indicators (file ident.)
'l..0..."‘.....ll.‘..."""..‘.l.l..182
Overflow indicators (general) ..e.s.e...180

Output specificatioOnsS siececsscecescases167

Output units, specifying eeceeceeesssa53,169

OV-~see Overflow indicators

Overflow o
Arithmetic OVELflOW cecoccacvscsoseeassl23
Branching from detail-time tc
total-time calculations eeescecsesscssslll
Delayed to end of control groUP eees..292
Detecting arithmetic overflow «..sse...283
Dual-feed CArria@g€ cececescccssccscess 187
Forms advance tefore totals ceececessa29l
OF/0V indicators, general sceececscsnsess3b
OF/0V indicators, output specs ...18(-189
Program logic, overflow output ..cesee.29
Sequence of cutput specifications
Sectssssssesesessssrsecsssasscssecccnsss 168
Skipping, points to note e.ceeses.173,174

Ooverflow imdicators (OF/CV)

Branching within RPG eeeecccccsess 143,744
DESCLIiPtiON seeeecscanscsancrcsssscssncas3b
Forms-movement coOntrol eescsecesss 173,174
Output indicators, examplesS e«ee...184-188
Cutput indicators, field

description cesesesscvessssencsssoccee 189
Output indicators, file

identification c..eceemscccoscesecas18C-183
Program logic, overflow output .eceees.29

Overfiow-output time
Forms movement n-.-noo-o-00:0.--.0173-.17“
GeNETAl ececevscsecssccscsssocnssnsnnsnsslb
Indicators OF/0V ccecsavsccsccccssoncasib
Overflow signal and new heading
card €oinCide seevecscccccsscassscsensl?
Program logic aspect .ceeesceccerccccseald
Sequence Of OUtPUt SPECS cececccoseseasa 168
Significance of overflow
indicators .o..ooo..o-o.ooo.--0010180-183

Overflow printing
Dual-feed CArriage ceeecvsceccosescsnses 187
FOIMS MOVEMENt cceeccccecsccscncsnesl173,178
Overflow indicators sceseeccecseccss 180-183

Overflow time--see overflow-cutput
time

Overpunches
Arithmetic operations .cccececcecccessl121
Check for unwanted punches ceeececeees2273
PAGE nuUBbEring .cececeocsvcscensesaceasld3
Preventing 12-overpunch sccsvocsssseeea299
Sign repoval Q.QO'.'..QOQ'C"ID'.'137,283
TESTZ (Test zone) .l.‘....'...'..l..'.139
Zone elimination ceeevcescssscccassesa06

Packed data
Arithmetic-operation data eceeeeeccecessl22
Data-format: packed decimal ceeecsess270

File extension specifications

ENETY cocesscccccsssssossvsnssoces 61,162

Input field restrictions .eceeeeessa89,90

Input specifications entry «cesscee.79,80

Input specifications, €XampPle ceceessess86

Note (field length) ceeeevscsvossences 132

Cutput-format specifications

ENEIY eseesessncsccsncnsscssscscasscecsse 197

Output-format specifications,

©XAMPle ecsessccscscssecscssasnssacacsasll2

Table-input data .ceeaecedceencecananas159
Packed-decimal fOImat eeeeecccccassencees2?0
PAGE

Example (iNPUL) eceveescsccassssssnseaeeldb

Example (output) csscecscscsncncceccss 199

Field-name restriction {input) ..csee..82

Page numkering (input) ..ececccceosscseo8l

Page numbering {output) .eceeseseas?192,193
Page number (of specifications

FOLMS) evecvveossscncssssncsnnssanasanseedl
Page numbering

Input specificationsS ceeecsecscocccess B8l

Output—-format specifications ..eeesess192
Page overflow

Branching from detail to total-

time calculationsS cececescecssnccessas 144

OF/0V indicators, general .seeecececcscess3b

OF/0V indicators, output specs ...180-189

Program logic, overflow output .eceseese29

Skipping, points tc note ieceecses173,174
Page totals—--programming tiP ceeseeeecess290
PCU

General information eeesesesccescsoccece 7

Selecting last card of a control

GTCUP essvscoossscsnsscsccassscesnnses 28,172
Plus/High indicator

Calculation resulting indicator ..115-117

Field indicator {PluS) eeeeeescancsesssd?

In Compare Ooperations .cesecsescescesss 137

In TOKUP operations ceesecesssacscccsees 151

In Test-Zone oOperationNsS scceesesececesss 139
Plus zero

Algebraic COMPAriSON eeceescceaccescssaal38

Field indicators {input)
Pointers

Calculation oriented .ceceesecccceanesa?9

Input oriented cecesccececsscsccscenssll2

Output oriented c.cececscccecscccnssessealB7

e L

Position entry ({(input

specificationsS) eceeecccccccsccccsnccees’0
Prebilling with inventory control,

Program €XamPle ceececsessessasscsscnneell?
Preventing 12-overpunch

Programling tip cessescccsscsccsnscccess9d9

Sign removal ceseecevoncessscsnsss 137,283
Primary file

File designation eceececeasccsescescsaceed

Matching Of fileS seeeesccsscsesosaali2, il

Matching fieldS eeesssesaccscsccscacsss B89

Processing pPriority ecccescecccccsccascsed?
Primary trailer cards--programming

tip '.'....‘.......'-..00009.600000000.307
Printer spacing chart .ecceeecsccccccncnces 9
Printing of constants, eXample .eceesse. 18Y
Printing of listing

Control card eNtrY ececececssssccccsssss3dlld
Print positions

Control card specification escecess.338.1
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Processing sequence of multiple

files .

DesCription .C......‘.........O‘.......a3

Flowchart cececesecesccccssncsonocccsessaldlel
Program compatibility ceececeeseccasensessl3
Program examples

Introductory program €XamFle sececesess 1l

INVOIiCINGg eeeencoccnnacscsosssssnacnossll3

Prebilling, with inventory

CONETOl ceeececcssancocncscccscsnsnsossell?2

Sales comPiSSiON ILEPOTLt ceeeccencsceseallb
Program identification

Object program CardsS ececeeseccesessse3If,2

User's identification sieeescsosscesecea50
Program 1isting eceeesscesessseccscesseas328
Program 10GiC flOW cesecccessoansacealb6,327
Programming tiPS eececessscesccescsssccseslll

Calculaticn-oriented ceececececessesenss2?9

Input-criented cieecccacesccsccsasassesl?2

Minimizing core-storage

requirementsS cveeesecccsccssssccsssnsnslll

Qutput-oriente€d (seccececccvsnaaccccssea87
Protection against undefined card

tyPe, €XAMPle .sececscsscencssscccccansslb
Punched-Card Utility Programs

General informaticCnh eceseesscceccccesaae 7

Selecting last card of a ccntrcl

JLOUP sescessvnceasesvencanvssnscssassl28,172
Punching only last card cf ccntrel

GECUFL eecevsetocsnssonsenscsccsssscsssnssssesldl

Quotient
Decimal FlacCeS seesessossssccessnnsassl25
SiZe Of teceeencsencsaccsasescncesscsasl2b

Record-type definitionl eeeecesnssssscanansb?
Record-type identificaticn
Identificatich CCAES teveevecsneseessnabd
Input specifications €ntriesS .sveseceassabd?
Resulting indicator eseeececcscenssnvesesbd
Record-type resulting indicator
Assignment in input STECS seeecssnssass b9
During total-time calculationsS .......280
Record-type seguence check
Input-specifications entry
{COLlSe 15-=16) ceoeecsncscnsscansssnssead?
EXAMPle tceecesecscescessosnansasnsenssceebdd
Nature of the cheCk sesseeerssceacosncenab3
Records in anm AND relaticnship--sece
AND relationship
Records in an OR relationship--see
OR relaticnship
Registers
Functicns of general reqgisters esesesse312
Use in external sSubroutines .eeeeessessall’
Relationship between size of fac-
tors and results (calculaticng)
Additicn and subtraction eeceeeecesnsceasesi23
DiviSiON seessccscsesessssascncescssnsel2b
Multiplication sesesevccesscssccnnsseasllll
Size Oof quotient csicecessevescnncsaseal2b
Size Of remainder c.cecsscsescecess 127,129
Relationship of total time tc card
MOVEMENt cececesscassccssssccscnnsnsensll
Remainder
SigR Of tecessesesassescssncsssennessnatl9
S5iZ€ Of teeeccocccnnsnnssscensssenaans 127,129
Value Cf ieaveesscasconcsnssosssannsssl2?

Repetitive output
Branching betvween dtail-time and
total-time calculationsS ceescescsonses 144
Programming tiP eeeccccccvscesccascsee’87
Result field contents, €Xample eceeeensss 112
Result field specificationNsS eeeeccecenseas110
Resulting indicators
Calculation specifications entry .....115
conditioning calculations scececesecsces 108
During total-time calculations ..ece...280
GEeNEral eseeceecsccasansscsccnsscsconscecsi?
In arithmetic operations .ecvescecesses 123
In Ccmpare OperationS cececcecscsccaeses 137
In LORUP operationNsS seeececcecceccessnaeel5?
In Move OperationNsS .eecessesscsccsasss 132
Input specifications eRtry ececseccesccass69
In Test-Zone Operations ...eccecececceces 139
SUNMATY sesccoscocsvocosssnscssancoscce 118
WAINiNg ceeeeseesscncscscscssssscsonsa 105
RLABYI (reference label)
Operaticon COde eeescsvesocecscasccness 17
Programming tiP eesescccsccnsnscsoccsases’9
Table names in RIABL 1inesS ceescesaces 161
RPGsss.——1if not listed: see spe-
cific subject, omitting the pre-
fix "RPG"
RPG operations—--schematicC ceseecccnsnseasll
RPG Program 1lO0GiC eceeseccvesacencseselby327
Rules for....—-—see relevant subject
Run-in
Branching between detail-time and
toal-time calculationNS ceeesescsosnasss 143
Indicators L1-19 .cececcovssnsnnsesald?, 272
Output before first card is read ......30
POIntsS tO NOtE ceseenssccsssconssecnsse 176
Total-time output seeeececesesncacasens30
Total-time ProCcessSing ssececcscscsaacess30

Sales commission report, progranm
€XAMPle .cececvsocccncsssccsvscssnssonsesllb
Secondary file
File designatiol eeeeecssescssssascscesrsd?
Matching fieldS cesveeseacsssssecsnsnes89
Matching ¢©f FfileS seevseecnceooesesasli2-Hi
Processing priority sececeecscescsacnsesas5?
Selecting input-file cards based on
matching of files and/or calcula-
tion results—-programming tip ceeeee..306
Selecting last card of each control
JTOUD secevesoscscsssnsssscsessssssnnenssl8
ProgramPing tiP ececececcescoscsssasseas303
Sequence
Card-type sequence check ccecececvnesesd?
Checking data fieldS eeeecccecscssanses sl
Checking single fileS ceeeccecccsnacecaasl8
Check seguence sStep-dOWN seeeesesesesel33
Collating segquence ({altered) esesssesssb?
Collating sequence {standard) +.ees.002686
COMPALiSON scesnceccsscssscccccscancaas 138
File description specifications
ENETY eeesecessosssscesessssnsessscssaseassdl
File extension specifications
ENELY cecescovsocsosososncassosnocnsscns 162
Input specifications entry ..cesee-+.57,58
Nature of the card-type sequence
CheCK eeeeensssoscesansssscsessssasssaseb3
Processing of multiple fileS +scseeeesssl3
Table data eeceesccsccescocssscsssnnnses 162
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Sequence of entries
Calculaticn specificationNsS cecevssceesal03
File description specifications eeceees52
File extension specifications eecesea.160
For punching and interpreting e¢eecsec...196
Input fieldS seeesscescssoscsscescscnsns S
Input fileS ceeesccvcecscesosssonsnenssd]l
Output £ieldS escseececcsesesssscnnessssl92
Output-format specificaticCns seeseesss168
Types Cf output record c.escecsccsasesl70
Sequence of output specificaticns ......168
Sequence Of tableS seeevscsnccscnvenssnsslb2
Sequence specifications
File desCriptiOn .ccescesevoscssccsasessdl
File eXtensSion ceceveccsccanssasasennalb2
INPUL ecoececcoocessescssscrnsenencnsvsescl,58
SETOF (set indicators Off) ecececevseseesss U0
SETON (set indicators CN) cesescccsscesa 10
Setting indicators (by calculation
specification)
Sign removal
By €dit WOId .eceeecnsccnncsaseens205,206
By Move-ZcCne OPErator cecececesececsessesl137
By zero-suppress specification .e......194
EXAQMPle cococccascsosnsosesnsscsnsessesslB3
Preventing 12-0VerpuncCh .eeecesccessaa99
Sign reversal--programming tipP eeeeees«.283
Signed f£fi€ldS cesseeresccesssssnnnscsnses20b
Single-card total elimination .ceecssees295
SKiD seeccsscssnscscsssccnssscsssncesssasl?2
SKIiP AFLEL sevecsoccacscocesnncceasanassel?3
SKkip BefCre ssicescsonsnssssscssncconnsassasl?3
Slash—asterisk Card scecececscssscsascnssss3d
Source decCKk ..veesecscccncessvnsssvccsnass 9
SOUrCe PrOCQraM eesessossssscsssonscssense J
SPACE ceossvcssnsassosssssnssnsscasscnnnns /2
Space After ceiececacsssccsscasscnscenesll2
Space BefOre ceeecsesscanscsnscscscssnnnsl?2
SPACEe SUPPTESS ecenssvsosovevcnsvenscsnssell3
Special characters-—-definition ceeeseecees25
Specificaticn cards ceecescsccesscsnscncnss 9
Specifications common to all fOrmsS ......50
Specifications SUMMALY eesssesceccsceses3ll
Calculaticn ceescccceenssocsssesscesessallf
File desSCriptiON eeeessccecscesscsccvesldll
File ©eXtensSioON ceeecsscscesncosssscssa3l
INPUL cvececoconsssossssescssnsocsssnsell>
Output-format cececesscccvssncsssacsea322
Specifications types——-SUNBACLY eeccecsonocsse12
Split control fieldS eececssccsssccsnscess88
Square roct——-programming tip eeessecececes.286
Stacker selectica
AND and OR 1INES ceceesscsossncccsanscsaslB
Based on status of MR indicator .......43
- Input specifications entry «eecees..77,78
Output-format specificaticas
ENETY ceccecccscconsansnsssscnecsss 170-172
Selecting input~file cards based
on Matching of files and/or cal-
culation TresUltS .ceesssesconsssenss306,307
Selecting last card of control
group ............-...............303—305
ReStIiction cceececescnscscsnssccssannseal8
Stacking sequence cf processed
cards
Control card entry eceecscececssccccaesa3d3dlf
Standard collating SEQUENCE eaeecssccsse2b6
Standard grapPhicCS ceeessncccscsencscscaslbb

CI......I....O‘...'..I.1uo

Status portion of e€dit word ........205,209
Sterling-fields format
Control card €Ntry eescesscescssscesa338.1
Sterling sign position
Input specificatioBsS ccioescevecscssaneed?
OQutput specificationsS esssevesssccccsselb’
Storage requirements
BasSiC roOUtineS ceeessccsenesscscessnsss2d5
Control card entry cesceccecencsecesae 33l
Fields, literals, and indicators e.....256
Input/output routines sieececcnseessass 256
Processing of object pProgram eeesees.s255
Processing routines .eeescescecssessee’256
Program generation cececessccccssasass255
Tips for minimizing isevecesccncsenesel?
Storage reservation
Extra input buffer ccceeeceosvecssees338.1
SUB (subtract)
Subroutines
Branching to external subroutines
R A PR LYY
EXIT operation Code cseeesecscocecsseas 146
RLABL operation €0de .eceecsscsassascesll?
summary Of indicators sececsscsssssseesea3l3
Summary of RPG specifications--see
Specifications summary
SummMary PUNChiNg cececesesvscseseess201,253
Summary punching matching-group
totals into primary trailer
cards—-programming tipP ceecesessesesss307
Symbols used in this manual cceececessecsalb

ceecesessecscscesaacsense 127

Table-input cards

FOTMAL ecevosescosscsssessassesssssassss 157

Rules for creatiofN seeeesccscenccessses 158
Table look-up

Alternating-table specifications .161,162

Application eXampPle .ceeececesccscsessl3

Conditioning indicatorsS ceecescesecses 150

Creating table-input Ccards seecsceesess 158

Decimal alignment eceeecevesscssecncsss 150

EXAQBPle teesececsesvscsccnsencsnane 162166

Field lenqth evecessseassesnesssssssns 157

File extension specifications ..ceee..160

Format of table input ceeececeencsscsaseal157

Function table ceecesascscsossccsecsass 149

Loading tables cseeevesessesnensaeal50,160

LOKUP operation COA€ seeesecncncsceses 150

L.ook-up operations, general cceceecesee 149

Packed dat@ ececeessssenscssecncccscenass 159

Performance and resultsS cceeecccacecess 154

PoOipnts tO NOtE cevecsncssossssnascnnee 157

Resulting indicatorS seeesescsescssesesl5l

Seguence of table data cecsccsccecseas 162

Single table specificationNs eceiecesees 16l

Steps to implement 100Kk-UD cecsvescsase 150

Table-input CArdsS cceseccccesccesssesss 157

Table names ....'.IQDDOIQOQ'IQ.'..161'162

Use of single table teeeccsnccccsnssae 15l

Use 0f tWo tablesS ceeeevscsncssconcnes 155
Table name

Use in external subroutine ceesececee.161
TAG {(destination of a branch,

“ithin EPG) 'l...t.......0.0‘.l......‘1u2
Terminology used in this manual c.ecesess2l
Terms“definition Of ........-...........2“
Tertiary file

File designation eceecceccsssscsseessed2,53
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Matching £ieldS seceeccssceccssnsseseansesB9

Matching Of fil€S ceevevocencocsasnssli2=Ul

Processing pPriority eceececeeseccsccsccsad?
Testing calculation results .ceeescseesss 104
TESTZ (test zone)
Time requir€mentsS cecescscecsccsnssscsaceeald9
Timing for the EPG Program ecesceseseess259
To entry (input specifications) «.sccc...80
Total-level indicators

L0 indicator eceeescesevscscoscssasansssns3B

L1-L9 indicatorS cccceesnscscsescsccsceelb

IR indicator ceceseesacccocscocansesasssel8
Total-printing

EXABElESE sceeevescccnscccceceaes 77,200,221

Programming method ceecececccccsscececsallb
Total tinme

output "Tyfre" specificatich sceeecacses170

Points t0O NOte ceevscecccnccancsasessesllb

Program logic CYCle ciceecacscscacncseslb

Sequence of calculation

OperatiCnsS cseecececccccseccsansscocsasssll3

Sequence of cutput operaticns ..ec.e...168
Total-time calculations

Based cn type of last preceding

cescscsessassecscsnsess 139

CATQ ceesecsoccccsssosssssanansosocnsses2B0 .

Conditioning of calculaticns ecececesss104
Oon "run-in" (program logic)
Prcqgrabl 10gicC CYCle cccvecccscsssnneaseealbd
Total-time output
On "run-in" (program lcgic)
Output "Type" specificaticCh ceeeseeesa170
Points t0 NOtE seveecorcecsscnasnsenscasllb
Program logicC CYCle ccevevenccasasosaealb
Sequence Of operations .cececceacssseeseesl178
Total-time processing c¢n "run-in"
Branching tetween detail-time and
total-time calculaticChsE ceeveecancasas 13
Points to Note .ceeceeccccsscscssvenssasllb
Program 10qiC flOW eceeeseccccsssccsssces3l
Prograrming tiP ceeceeccccassccscsaceesad0
Trailer cards in primary file ccescecees307
Translaticn table {altered collat-
ing SeqUeNnCEe) eeveecssccevcsccosscnsealb?
Turning indicators on or off .eceececcecees1l0
Twelve overpunch
Arithmetic operations cececececsccssssl21
Edit WOrd ceececcccscscesscscancasasesl0ll
PACGE numbering .eceeececsenceccoaacsesscel193
Preventing 12-overpunch .ccccececeossee99
Sign removal cecececceccccsccccees137,283
TESTZ (Test ZON€) 'rececscccsccsosnssosse 139
2€Tr0 SUPPLESS eevscsccscsccsvsnseccces 194
zone ......C.Q.,..'....Q..Ql.....OQ.'..‘71
Type (H/D/T), output specificatioms

o..noo-o.oo..o-oo.o.ooo.oooooo.-oo.o.o17°

0000-000-0030

"0.‘..‘.‘.30

Units to dozens: cCoONVersiol ..eeeeceesse285
Universal-total indicator (LO) ..ccveeceao38
Updating tablesS ceescccccccccssaonnsnsael50
Use of tables, example csccecscccsee 162166

User-specified collating sSequence ......266
USinq RPG ® 5 0 0 5 08 0 08 PO O OO S PO SO S S SO e B ON 8

Variatle-length fields in one card

type -ooo--.o-ooooooooooooo-o.‘.o.o.¢‘277
Whole NUMEEr ceeeevescsccencsscscsases8l, 111

Z-ADD (zero and add) sescseccscscccesves 127
Z-SUB (zero and subtract) .ecccececesesces127
Zero--distinction from letter O ceceaceee26
zero
Conversion {Field indicators) eecececeeeeS?
MiDUS ZErO ceceveoncnsrssscncssceceal3lyg136
PlUS ZEIC seecescocsncscsossanncacccacaes 138
Zero elimination
By edit WOTd ecesececcscescsonscscnnsss0b
Zero suppress entry (output) ecceceeess 193
Zero-or-Blank/Equal indicators
Compare operations cecececescccceoscsee 137
Field indicatoOrS ceeecccssosccecscccncssdB
Indicatcrs, general ..ceececsccecccsasel2
LOKUP OpPerations .cecesssscscssscecscesl5
Points tO NOte ceeeccecccscncsenscsnasnsllb
Relationship to Blank After ceeceeeees 195
Resulting indicatoOrsS ceecseescesessll15-117
TesSt-zOne Operations eccseesceseensves 139
Zero suppression
Affecting decimal FOINt ceaeeeveccaees207
By €dit WOrd sececccssccesosssescccese’06
Outrut specifications entry eceeeeecess.193
BeStricCtion ecesccesccccscccsccscansnans207
Zone elimination
By €dit WOLd cececccsccscsccsscssasces0b
By Move-Zcne operationNsS .ecceeseccceeee 137
By zero-suppress specification .......194
EXAMPle ceceessacsccosccscsscsscsnsnnse’83
Stripping Of ZONES sesecececccanssccssel9
Zone, of record identification code
I A
Zone punches in input fields: how
to distinguish--programming tip .ee...282
Zone-testing OFeratioNsS .eccessccecceneass 139
Zoned--vhen are fields zoned ..eeecesess2206
Zoned and unzoned positive field:
control without control break .c.cceee.275
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views, favorable or unfavorable, in order to aid us in improving this publication. This form
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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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As a classroom text
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Your comments* and suggestions:
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Organization of the text Cross-references Tables Examples Printing Binding




GC26-3600-7

YOUR COMMENTS, PLEASE . ..

This manual is part of a library that serves as a reference source for systems analysts,
programmers and operators of IBM systems. Your answers to the questions on the back of this
form, 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.

escecscse 0000 0000000000000 000000000000000nR0000000000000000 00080000 racestostsessstocsostoreossssossssvosssscnscaes vesescvssse

Fold

FIRST CLASS
PERMIT NO. 1359

WHITE PLAINS, N. Y.

BUSINESS REPLY MAIL

NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

POSTAGE WILL BE PAID BY .. ..

{BM Corporation
112 East Post Road
White Plains, N.Y. 10601

Attention: Department 813 U

0600056000000 00000000000000080000u?000000 010000000000 0000000000800008000000sVOGOILIOIIDIOIOLIOIELEL 4P+ esssscrrr s sttt tes e

Fold

B

International Business Machines Corporation
Data Processing Division

112 East Post Road, White Plains, N.Y. 10601
(USA Only)

IBM World Trade Corporation
821 United Nations Plaza, New York, New York 10017
(Intarnational)

# st e acsacenndsatans e eUe 00N ee 00000000 s0ee 0000000000000 000e00N00000000 RPN et EtItIsU0000000000000000000IeRcERIRPIICEIVYOIPIOITTOIEOLIOETLTY

Fold

cssense

3NIT SIHL ONOIVY LND »reesar:

.e

£-009€-920D 'V'S'N Ul Paiulid  (8Z-(0Z'POIN)0IES) J0lelauat) weshald 110d3Y SdO 0T 19POIN 09E/WaISAS



