






















































































































































































































































































































































































































































































































































6 

7-70 

Card_i~eniifi£ation 
S = mandatory entry 
Translation table 
see-explanation below. 
Unused 
May-be used for any desired iden­
tification. RPG ignores entries 
in these columns. 

Translation Table 

The collating sequence is punched into a 
set of four cards. If any deviation from 
the standard collating sequence is desired, 
all four cards must be prepared, even 
though tpe change might be confined to only 
one quadrant of the EBCDIC table • 

Each of the four cards provides for 
assigning positions in the collating 
sequence to the 64 punch combinations in 
one of the four quadrants (blocks of 64 
punch combinations) in the EBCDIC table 
(Figure D 1) • 

The first card assiqns sequence posi­
tions to the punch combinations in the 
first quadrant--table columns labeled with 
hexadecimal cod es 0, " 2, 3. For example: 

Table Column 0, Row 0 corresponds to 
card column 7. 

Table Column 0, Row corresponds to 
card column 8. 

Table Column 1, Row 0 corresponds to 
card column 23. 

Table Column 3, Row F corresponds to 
card column 70. 

The second card assigns sequence posi­
tions to the punch combinations in the 
s€-e-eftaq-\:la{}-£frnt---t:a-hle- -eolum-ns labeled- 4, 
5, 6, 7. 

The third card for the third quadrant-­
table columns labeled 8, 9, A, B. 

The fourth card for the fourth 
quadrant --table columns labeled C, D, E, 
F. 

For characters that are to retain their 
standard position in the collatinq 
sequence, punch the character as it appears 
in the EBCDIC table, into the card and 
column that corresponds to that position in 
the table. 

The procedure for assigning a particular 
character (say, alpha) to a non-standard 
position in the sequence is: 

•• Determine the card and column occupied 
by that character (alpha) in the stan­
dard collating sequence. 

2. Determine t he character (say, beta) 
that occupies the position in the stan-

dard sequence to which character alpha 
is to be transposed. 

3. Punch character beta into the standard 
column for character alpha. 

It is permissible to assign a character 
to a new position in the collating 
sequence, and also retain the character 
normally in that position in its standard 
position in the sequence, by also punching 
it in its standard column. The two charac­
ters are then treated as equal in Matching 
Fields and alphameric COMP operations. 

Representative examples are presented 
further below. 

The following rules apply to the assiqn­
ment of a non-standard collating sequence: 

1. All four cards must be used. 

2. Only those of the columns 7-70 in each 
card need be punched whose correspond­
inq punch combinations in the standard 
collatinq seguence--as shown in the 
EBCDIC table--occur in the input data. 

3. If a character-column is left blank, 
but the punch combination correspondinq 
to that column in the standard collat­
ing sequence does occur in the input 
data, that punch combination is con­
verted to the sequence position of 
"blank" (hexadecimal 40). 

Examples of Translation 

1. A character is to retain its standard 
collatinq-sequence position. 

To retain E83 ($) in its standard 
collating sequence position: 

Punch 11-8-3 ($) into column 34 of 
the second card--the column that corre­
sponds to the standard-sequence posi­
tion of the $ symbol. 

(Note that translation cards are 
required at all only if there is any 
deviation from the standard collating 
sequence somewhere in the EBCDIC 
character set.) 

2. A character is to be transferred to a 
non-standard collatinq-sequence 
position. 

To transfer E83 ($) to the sequence 
position immediately after diqit 9: 

Punch '2-1'-0-9-8-2--the stan­
dard punch combination followinq 
digit 9--into colUmn 34 of the 
second card--the column that corre­
sponds to the standard-sequence 
position of the $ symbol. 
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If nothing is punched in column 
E5 of the fourth card--the standard 
pcsition for 12-11-0-9-8-2--the 
punch ccmbination 12-11-0-9-8-2, if 
it occurs, is converted to the 
sequence position cf "tlank". 

3. Several characters are to te trans­
ferred tc the same nen-standard 
collatinq-seguence pcsition~ 

Te transfer E82 (!) and E84 (*) to 
the sequence pesition immediately pre­
ceding the alphabet, and thus cause 
toth to be treated as egual in 
seguence: 

Punch 12-0--tre standard punch 
combination preceding the letter 
A--into columns 33 and 35 of the 
secend card--the columns that ccrre­
spcnd to the standard-seguence posi­
tions of the (!) and (*) symbols r 
respectively. If ncthing is punched 
in column 7 of the fourth card--the 
standard-sequence Fesiticn cf 12-0-­
tre punch cembinatien 12-0, if it 
occurs, is converted to the sequence 
pesition of "blank". 

4. The seguence pcsitions of two charac­
ters are to te interchanged. 

To interchange the relative sequence 
Fositions of the letter B and the digit 
2: 
a. funch 2--tre character fcr the 

sequence positicn to be assumed by 
letter B--into celQmn 9 of the 
feurth card--the celumn that ccrre­
sponds to the standard-sequence 
position of the letter B. 

1:. runch E==-the character for the 
sequence pcsiticn to be assumed by 
the digit 2--intc celumn 57 cf the 
fourth card--the cclumn that cerre­
sFonds to the standard-seguence 
pcsition of the digit 2. 

5. A character in its standard posi ticn is 
to be combined with anether character. 
The example chosen will illustrate how 
signed positive values (12-overpunehed) 
can te combined ~ith uLsigned Fcsitive 
values, without sacrificing the identi­
ty of negative values (11-overpunched). 
(The example assum~s that the field is 
defined as alphameric, and therefore 
not used in arithmetic or edit 
cper ations.) 

Te combine the letter A (12-1 with 
the digit " in the positicn occupied 
by the digit 1 in the standard ccllat­
ing sequence: 
a. funch 1--the character fcr the 

sequence position to be assumed by 

the letter A--into column 8 of the 
fourth card--the column that corre­
sponds to the standard-sequence 
position 6f the letter A. 

b. Also punch 1 into column 56 of the 
fourth card--its standard-sequence 
position. 

DATA FORMATS 

Data for fields defined as alphameric is 
stored in the IBM 2020 central processinq 
unit with one character per byte (see Code 
st~uc!ure, above). 
The byte bas the bit structure shown in the 
EBCDIC table (Figure D1). For example: 

1. The letter A occupies one byte composed 
of the bits 1100 0001--equivalent to 
hexadecimal code C1 and card punch~ 
ccmbination 12-1. 

The C may be considered the zone 
porticn of the character. 

2. The asterisk (*) occupies one byte com­
pcsed of the bits 0101 '100--eguivalent 
to hexadecimal code 5C and card punch­
combination 11-4-8. 

3. The numeral 4 occupies one byte com­
pcsed of the bits 1111 0100--equivalent 
to hexadecimal code F4 and card punch 
code 4. 

The F can be considered the zone 
portion of the character. An F zone is 
tantamcunt to no zcne for a diqit (0-9) 
in an alphameric field--the absence of 
a zone punch over a diqit at input 
causes an F zone tc be assigned; at 
output, an F dces not cause a zone to 
be punched over a digit (0-9). 

Because four bits are adeguate to represent 
any decimal digit (0-9), cnly a half-byte 
is needed in storage for each position of a 
field defined as numeric, except: 
(a) A half-byte is reserved for the siqn-­

all numeric fields are signed, althouqh 
the siqn may be hexadecimal F (tanta­
mount to no sign); and 

(b) Each field must consist cf full bytes-­
a half-byte must, therefore, be wasted 
in fields with an even number of diqit 
positicns. 

The method of storinq two digits in one 
byte is termed packed-decimal format, and 
is illustrated below~ 
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Packed-Decimal Format 

All fields definEd as numEric arE sterEd by 
RPG in packed-decimal format. Normally, 
the convErsien te packEd format is per­
formEd by EPG after the data has been read 
in; but, if "Packed" is ~pEeifiEd in the 
input specifications for t~E field, the 
racking reutine is bypassEd, the data then 
teing assumed already to be in packed for­
mat. Core storage in packed format can be 
portrayed as follows~ 

If the number of digit positions in the field is odd --

" bits " bits " bits 4 bits 4 bits 4 bits 
~~r-A--v-~~~=y--"-"" 
I digit I digit I digit Idi9itI digit I sign I 
"'---y---" ... ''- .. ' 

byte byte byte 

If the number of digit positions in the field is even --

4 bits 4 bits " bits 4 bits 4 bits " bits 
----..~~~r_'__.r-"---. 

I 0000 I digit I digit I digit I digit I sign) 
"'---y---" ,~ 

byte b;e byte 

NUMBER STORED IN CORE AS 
(Expressed in Hexadecimal Notation) 

.. .!. .!. .. ..:. . ~.- .L ~ .. -- . .!. -_ . ..J.. .. 
:2 ] :2 :2 :2 :2 :2 J 

Max. = 15 digits 
!~ 11 11 11 11 l1 Ij II 41 

~j g..,g 

Byte Byte Byte Byte Byte Byte Byte Byte 

1234 01 23 o4F 

+1234 01 23 4C 

-1234 01 23 40 

97531 97 53 1F 

+97531 97 53 1C 

-97531 97 53 10 

29486670 02 94 86 67 OF 

+29486670 02 94 86 67 OC 

57276891150.01329 57 27 68 91 15 04 32 9F 12/11/9/7 

-572768911504329 57 27 68" 91 15 04 32 9D 12/11/9/7 

+57276891150432 05 72 76 89 11 SO 43 2C 12/9/5 

-57276891150432 05 72 76 89 11 SO <43 2D 12/9/5 

The maximum size for a numeric field is 
8 bytes (i.e., 15 digits and sign). 

Diqit rositions (Le., all but the low­
order half-byte) must not centain bits 1010 
throuqh 1'1' (i.e., hexadecimal A-F) if the 
field is to be used in arithmetic, ceMP 
(compare), er ed it (including Zero­
suppress) operations. These operations are 
based on decimal arithmetic; therefore, the 
digit values must lie within the decimal 
range (O-9). 

Data Input and/or Cutput in Packed Format 

Reasons and the preFer specifications for 
reading numeric data into or out of the 
System in packed form were given under 
In~E!_~~§~ili~ationE (Packed--col. 43) and 
under ~utBut-Format Specifications (Packed 
Field--col. 44), together with formulas for 
equating field lengths in packed and 
unpacked formats. 

Figure D2 gives seme examples of num­
bers, the format in which they are stored 
in thE processor, and the correspondinq 
card punch-combinations if packed format is 
specified for input from or output to 
card s. Reference te F iqure D 1 (EBCDIC 
table) will clarify the examples. 

CORRESPONDING PUNCHES IN CARD COLUMNS IF 
PACKED FORMAT IS SPECIFIED 

1Z/9/1 0/9/3 

1Z/9/1 0/9/3 

1Z/9/1 0/9/3 

1Z/11/7 12/11/9/3 

1Z/11/7 12/11/9/3 

1Z/11/7 12/11/9/3 

12/9/2 12/11/4 12/0/6 11/0/9/7 

12/9/2 12/11/4 12/Q/6 11/0/9/7 

0/9/7 11/0/9/8 12/11/1 11/9/5 1Z/9/4 9/2 

0/9/7 11/0/9/8 12/11/1 11/9/5 12/9/4 9/2 

12/11/0/9/2 12/11/0/9/6 1Z/0/9 11/9/1 12 12/0/9/3 

12/11/0/9/2 12/11/0/9/6 12/0/9 11/9/1 12 12/0/9/3 

12/8/7 

1Z/8/4 

1Z/8/5 

11/9/8/7 

11/9/8/4 

11/9/8/5 

12/9/8/7 

12/9/8/4 

12/11/8/7 

12/11/8/5 

0/9/8/4 

0/9/8/5 

Fiaure D2.Examrles of PackEd-Decimal Data in Core and Cards 
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TIPS FCR ~INIMIZING CORE-STCRAGE 
REQUIREMENTS 

Ttese are generalized suggestions: not 
everyonE necessarily holds true undEr all 
ccmbinaticns of conditions, nor are thEY 
always practicable bEcause cf cther factors 
involved. (Refer also tc ~to~~g~ Reg~ire= 
men1E, AFrendix A.) 

1. (a) If all pertinent input fields in 
several card tYPES are in the same 
columns, and the format (e. g." 
alprameric, or numEric and numter 
cf decimal rlaces) ccrresFcnds 
tetween the types, define all such 
cards as one type. 

(1:) If the majority cf the input fields 
are identical, use OR lines and 
Field-Record Relation entries rath­
er than ccmrletely separate file 
identificaticns. 

2. (a) Use the same field name for dif­
ferent input fields in different 
card types when field size and for­
mat (alrhameric, cr numeric and 
number of decimal Flaces) are 
identical, if the data need not be 
Freserved frcm one card tyre tc the 
cther. 

(b) Use the same field name repeatEdly 
in calculaticns as result field for 
various different items whenever 
the result need nc lcnger 1:e 
rEtainEd; i.E., EffiFlcy cne wcrk 
field in several calculaticns. 
(See CSTEXT in Fiqure 68--Parts II 
and III.) 

3. (a) Use the minimum n~mber cf Record­
Identificaticn Ccdes to identify a 
card type. 

(b) UseC for record-identification 
ccde in preferencE tc D cr Z. 

4. When there are several card types Fer 
inrut (or combined) file,. twc cont:r:ol 
levels (say, L1 and I2) usually take 
less core than one sFlit level. 

5. EmFlcying Matching-Fields specifica­
tions sclely for purFcses of seguence­
checking a sinqle file cn cne or two 
fields requires more core than seguence 
checkinq by ccmr:aring (CeMF) in the 
calculation specificaticns. For alfha­
meric fields, this is still true for 
threE fields. (Fiqure 68--Part I illu­
strates CaMP fcr sEguETICE-CDecking. 
Note that the compare data from one 
card is savEd for the next card.) 

Sequence-checking by caMP operation 
also permits detection of duplicates 
(shown in Figure 68--Part I), which is 
not part of the Matching-Fields 
seguence-check function. 

N0i~: sequence-checking a single file by 
ceMP operation, rather than by Matchinq­
Fields entries, also tends to improve 
throughput: a Matching-Fields specifica­
tion delays the reading of the next card. 

6. Try to keep the source columns for each 
Ccntrcl-Level or Matching-Fields input 
field uniform in all card types. 

7. Use Field Indicators in input specifi­
cations in preference to CaMP operation 
in calculations. 

8. (a) Where feasitle, group together cal­
CUlation sr:ecifications conditioned 
by the same indicators (cols. 
7-17). (In this context, "same" 
also implies identical status cri­
terion for an indicator: either Q~ 
or ]ot_2~ in all lines.) 

and 
(t) When successive specifications 

lines are conditioned by the same 
indicators, specify the indicators 
in the same order (cols. 9-11, 
12- 14, 15- 17) • 

When the same indicator is assiqned as 
Resulting Indicator (cols. 54-59) in a 
specifications line, and as condition­
ing indicator (cols. 7-17) in that and 
the next line, there is no core savinq 
if the two lines contain identical con­
ditioning indicators. 

9. (al Try to define the number of decimal 
places to be unifcrm for all 
numeric fields or literals used in 
one arithmetic or compare 
operation. 

(b) For ADD/SUB operations,. also try to 
have fields cr literals of ~gual 
length. 

(C) For comparing (CCMF) alphameric 
fields, try to have fields or 
literals of equal length. 

10. When a number of fields are to be 
edited for out rut, define as many of 
them as possible with the same lenqth, 
and edit them uniformly. This reguires 
storage cf only a sinqle edit word. 

11. (a) In ADD and SUB operations, siqnifi­
cant core sr:ace is saved when the 
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Result Field and Factor 1 and/or 
Facter 2 are the same, ~rovided the 
ether Factor is of egual or £hcrter 
length and all three have the £ame 
number of decimal Flaces. 

(b) In Z-ADD and Z-SUB, significant 
cere s~ace is £aved if the twc 
fields have the £ame numrer cf 
decillal places. 

(c) In P1UtT, DIV, and MVR, core sFace 
i£ saved if no decimal alignment is 
reguired. 

12. To clear a numeric field te zere, Dse 
SUB, with field name in Factor 1 = Fac­
tor ~ = Result Field. 

13. 10 turn indicators on or off (as 
Resulting Indicators) in calculatien 
specifications, rased en whether 
numeric-field contents are plus, minus, 
or zero, add a literal zerc rather than 
comparing with a zero. 

Fer the core savinqs to be realized: 
(a) 'Ihe Res-ul t Field must be the same 

as one of the tw~ Factors; and 
(b) 1he literal zere must be specified 

~ith the same number of decimal 
Flaces as in the ether Factor 
(e.g., 0.00 or .00). 

14. Specify one SETON (or SETOF) with two 
cr three indicatcrs in preference to 
separate SETON (or SE10F) for each 
indicator. 

15. Use GOTO to: 
(a) Ey pass a grcup ef inap F 1 icab Ie cal­

culaticn specificatiens--rather 
t-lt-a.n.-coM·i-t·ivn-ift-g--·-~h· --l;-y--i-n-d-iea­
tors, particularly when several 
conditioning indicators would be 
Ieguired therefor. (See illustra­
tion in Figure 68--Parts I, II, and 
III. ) 

(b) Utilize the same £eries ef calcula­
tion instructicn£, applicable under 
different circumstances at dif­
ferent poi~ts in tte calculaticn 
£pecifications,--rather than 
Iepeatinq identical, or near­
identical, specifications. (See 
Square Root illu£traticn below-­
Fiqure E'2.) 

16. Punch constant data (such as date, for 
exam~le) into the input card in edited 
format--rather than using an edit word 
in output specificatiens. 

17. When te5ting for specific numeric codes 
in a field, define the field a£ alFha­
meric and ce.pare (CCMP) to alphameric 
literal!S. 

TIPS CN SPECIAL PRCGRAMMING REQUIREMENTS 

This section consists of £uggestions for 
satisfying some common, yet non-routine, 
proqramminq requirements. Most of the 
hints are presented in the form of illus­
trative RPG specification£, each preceded 
by a statement of the problem and followed 
by a rrief explanation; but some hints lend 
themselves best to narrative format. (Two 
examples are included that involve branch­
ing to B.A.I. subroutines.) 1hose tips 
already included in illustrations in the 
body of the manual are not repeated here. 

An attempt has been made to qroup the 
pointers by the type of specifications with 
which the problem i£ most closely 
associated. 

Group Indication on "Run-In" 

Problem: At the beginning of the deck, a 
Control-Level L-indicator does not turn on 
until detail-calculation time for the first 
card of a type for which Control Level is 
specified ~nd whjch_j§ no1_~er9 (if alpha­
meric field), or not blank or zero (if 
numeric field) in~h~con!±9~fielQ. 

Fiqure E1 illustrates a method for 
assuring group indication at the beginning 
of each group, even when the control field 
in the first such card is blank or zero. 

As§~ptien: Contrel Level 1 was assiqned 
in the input £pecifications (cols. 59-60) 
to the pertinent card type and field. 

~~E1~B~ii2n: The L1 indicator is turned 
on, by a SETON operaticn, in the detail­
time calculations during the first program 
cycle. This assures that rl is on for 
group indication during detail-time output 
for the first card. The proqram itself 
turns off Ll after each detail-time output. 
Thereafter, normal Control Level operation 
turns on Ll at the end of each control 
group. 

The SETCN instruction also turns on 
another indicater (say, 90). By condition­
ing execution of the SETON specification by 
N90 (cols. 9-11), L 1 is never again turned 
on by the SETON instructicn--only at the 
beginning cf program execution, when indi­
cator 90 is off. 

If desired, additional I-indicators 
(say, L2) could al£o be SETON for the first 
card. Remember, however, that SETON of t2 
does not automatically set on L1--both must 
then be specified. 
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Checking That Output-Card Fields are Blank 
Before OutFut 

tern will halt when the card has been 
precessed; punching can be suppressed 
by output Indicator NH 1 (or NH2) . 

Pr.2.!21~.!!!: The user sometimes desires 
assurance that the card fields into which 
output will be punched are blank; i.e .• 
were not inadvertently Funched in a Frior 
eperation. 

].2i§.: 
1. The approach assumes a read-punch I/O 

device. 

1. Define the file as a ccmtined file. 

2. If the area is troken into several 
fields, do not assign the same indica­
tor to more than one field--otherwise 
it can be turned on again by a later­
sFecified field even if turned off by 
an earlier one. 2. Define the file in the input as well 

the eutFut specificatiens. 
as 

3. 

4. 

refine the area to be cutput-Funehed as 
a single centinue~s alFhameric inFut 
field (if practical--etherwise, as sev­
eral fields). 

3. Punching is assumed to be at detail 
time, because Field Indicator status is 
not available until detail time. 

Control Levels Initiated by Card Type 

Assign an indicator (01-99) to Field 
Indicators, Blank (eels. 69-70). In 
the detail-calculaticn sFecificaticns, 
SETCN H1 or R2 if the indicator 
assianed to Blank is net on. The sys-

Probl~~: A Control Level (say, L1) is 
specified in the norrral manner in the input 
specifications. In addition, a higher 
level (say L2) is to be initiated precedinE 
the processing of a card of a cer~ain type. 
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Figure E1. Group-Indicatien, Even When Centrol Field is Zero in First Card of Deck 
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Figure E2. Control levels Initiated ty Card Type--Regular Control Level Also Specified 

As§~~!icn: A separate card-type Resultinq 
Indicat~H (say, 80) has teen assiqned to 
the card type which is tc initiate the 
higher-level ccntrcl treak. 

Fiqure E2 (Parts I and II) shows twe of 
several ~ossible proaramrrirg methcds. Part 
I assumes that the 11 centrel field also 
exists in the special L2-level card. Part 
II assumes that the special L2-level card 
contains no ether centrol field, and it is 
necessary to prevent the occurrence cf a 
spurious 11 break after it--when the L1 
field ef the next regular card is cCITFared 
with that in the last precedinq regular 
card. 

EXE1EBation==£E£!_1: The first total-time 
instruction turns en L2. L1 must also be 
SETON, because lewer levels do not automat­
ically turn on when a hiqher one is turned 
on by SETCN. All L-indicators are turned 
off by the proqram itself after tDe next 
card has been read, and before its control 
fields are compared. 

The specifications must be at total time 
(La in cels. 7-8, because another L­
indicator is not necessarily en), and must 
be the first ones at that time so that 
others are properly conditioned by the sta­
tu~ of L1 and L2. 
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Note! Unless there s a special reason for 
wishing tc utilize L , tbe same results can 
be accomrlished ty s mply ccnditioning the 
operations concerned by indicator 80 
itself--remember that totals, toc, can be 
conditioned by any indicatcr, and are not 
dependent on a Ccntrol-level indicater. 

Ex~1~B2ij9n-=gE£t II: As Part I; but, in 
addition, indicator 8~ is turned on when­
ever L2 is turned on. 81 is used tc turn 
eff L1 next cycle, when it may have been 
spuriously turned en by the regular next 
card fcllewing the special card; at the 
same time 8' is turned off, so that 11 
turned cn by subsequent (legitimate) ccn­
trel breaks is not artificially turned off. 

Problem E: A Contrel Level (say, L1) is to 
be-initiated i2110wjng the processing ef a 
card of a Farticular type (say, identified 
by c ard-tYFe Resulting Indicator 8 C) • 

Figure E2--Part ~II she~s one ef several 
soluticns. 

]~1~B~ii2Q==g~£i_lIl: turing detail-time 
processing of a card of the relevant type 
(indicater 80), anether indicatcr (say, 90) 
is SETON (see SEcond line). Indicator 90 
is then on at the beginning of processing 
ef the next card (total time) and until 
SETOF at detail time of the next cycle (see 
first specifications line). As the first 
total-time calculation specificatien (see 
third line), L1 is SETCN if 90 is en--thus: 
11 is turned on at the beginning of Frcces­
sina fer the card fellowing a tYre-80 card; 
it remains on until turned off by the rro­
gram itself after the card has been ccm­
pletely rrecessed. 

Note: If the purpose is merely to 
calCulate or output totals fellowing a card 
of a particular type--not tc utilize data 
frem, or punch inte, the next card in some 
selective manner--none of the sFecial 
calculation specifications shown in Part 
III are necessary. 

The indicator (80) of the card that is 
to be followed by the special creratie['s is 
en throuqhout its Frocessing. Tctals can 
be calculated or output at detail time as 

well as at total time. The simplest 
solution then is to specify all such 
calculations and/or output as the lE§i 
detail-time calculations and output, 
respectively--conditioned by indicator 80. 
Detail-time operations on the data in the 
type-80 card have then been completed 
before the operations that are to follow a 
card-type 80. (SEe also Fiqure E5 for 
another approach.) 

Problem C: No Centrol Level is specified 
in-cols~ 59-60 of the input 
specifications; but Control Level 11 is to 
turn en 2£§ceQinE the rrecessing of a card 
at a certain type. 

Sol~iien (cne ef several): Assign 
Resulting Indicator L 1 in cols. 19-20 in 
the card-type identification specifications 
for the pertinent card type. 

Control On A Signed Field--No Break Between 
Unsigned and PIUS-Signed Cards 

Problem: Cccasionally, a Control Level 
must-be assigned to a numeric field that 
contains positive and neqative values. If 
the sign is to be ignored, no problem 
exists: defininq the field as numeric 
strips the zones from control. If the siqn 
must be considered, and positive fields are 
never or always signed (12-overpunch), no 
problem exists either: defining the field 
as alphameric retains all zones for 
contrel. (It is assumed that neqative 
values contain an 11-over~unch in the 
low-order position.) 

It is, hcwever, possible that positive 
values in some cards are siqned 
(12-overpunch), and ethers are not. This 
situation may arise, for instance, if some 
cards were created as unedited output in a 
previous Medel 20 operation, while others 
were keyrunched. 

Figure E3 shows how it is possible to 
control on such a field, distinguishinq 
between Fositive and neqative values--yet 
not breaking control between identical 
Fositive values, some of which are 
12-overpunched in the sign Fosition while 
others are not. 
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Figure E3. Control on a Signed Field, No-Zone and 12-Zone Combined 

EXEl~!!~iiQ!!: Cards with a negative value 
in the field n 1-punch in col. 10) are 
assigned a different card-type Resulting 
Indica tor n 1) from those that are not 
negative (no 11- punch in col. 10 
--indicator 12). No distinction is made 
between the non-neqative cards with and 
without a 12-overpunch in the low-order 
position: thus, indicator '2 represents 
all positive-value cards. 

The field (cols. 5-10) is defined as 
numeric, and a Control-Level indicator (L1) 
is assigned in the normal manner (cols. 
59-60 of the input specifications). This 
provides normal control on the absolute 
numeric value in the field, ignoring sign: 
if the absolute value differs in two 
successive cards, L1 turns on before 
total-calculation time. 

The calculation specifications shown are 
irrelevant when L1 has already been turned 
on by a change in absolute value; but they 
do not interfere, because they do not cause 
L. to turn off. However, if L. is not 
on--i.e., the absolute value did not change 
from the previous card--they cause L. to 
turn on if the sign of the value changed: 

The last line causes indicator 2~ to 
turn on if the value is negative. On 
the next program cycle, L' is turned on 
if either (1) the value is negative 
(indicator 11) and that in the previous 
card was not (21 not on)--see the first 
line--or (2) the value is not negative 
(indicator 12) but that in the previous 
card was negative (21 on)--see the 
second line. The third line merely 
turns off indicator 21 so that it does 
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not remain On following a card with a 
f:o::::itive value. 

In order to condition ether total-time 
operations properly cased en the statu:::: of 
Ii, these specifications must be the first 
enes at tctal time. Since, ty definition 
of the problem, these specifications are 
significant only w}en L1 i:::: not already on, 
La is required in cols. 7-8 to define them 
as pertaining to total time. 

Nete that Field Indicatcrs or Ccmrare on 
the field contents--instead ef OR line:::: and 
card-type Resulting Indicators--could not 
be used, because that inferm~tien from the 
new card is not available at total time 
(see Figure 6, RPG Program Logic). 

Note: See a Iso .hl!~!:~U.Q_J:.1E.!:in..9-2.§..9s!'§11~'§, 
Appendix D, for combining (-zone and F-zone 
characters for Matching Fields ereratiens 
en alrhameric field. 

Indexing--Analyzing and Forming Fields 
Position-by-Positien 

Ero~l~~: A card type contains a variatle 
number of fields of variable length, ard 
these fields are to be printed separately. 

A common application invclves 
name-and-address cards ~n which the ~ser 
has not assigned a field ef fixed length to 
each portien (name, street address, 
city-state), and the number of fields (data 
print lines) is allowed te vary (usually 
frem t~e tc four). 

Figure E4 (Part I) shews RPG calculation 
specificatiens that cffer cne solution (in 
conjunction with appropriate input and 
eutput srecifications). Fart II of Figure 
E4 suogests a methcd of eliminating 
unnecessary rrint cycles when the card 
contains less than four fields. 

,. Each name-and-address card centains one 
to fcur name-and-address fields. 

2. Each field allows for 1-18 pesitiens of 
data. 

3. The last data character in each 
utilized field is follewed by a special 
symbc1 ($ was arbitrarily chosen). 

4. The last field used is fcllowed by two 
$ symtcls. 

5. The greup of fields is defined in the 
input ::::pecifications a:::: a ::::ingle 
77-pesition alphameric field, named 

rrT1TIr"T."1 III 'U" 1Q 
.:J"UJ:\\ ... L , ... A IV 72 +5 possible $ 
symbols = 77). 

Soluticn: Figure E4--Part I--should be 
studied-line by line, and the operation 
simulated on a piece of paper. Basically, 
a source field is shifted left one position 
at a time, repeatedly (lines 18 and 05), 
until it is exhausted (indicator 80 on). 
Each time, the leftmcst pcsition is 
examined to see whether the $ symbol, 
terminating a field, has been reached (line 
09). A test is also made for two $ symbols 
in succession, signalling the end of data 
(lines 06, 07, 09, and ~O). T\1.e characters 
(line 08) up to a dellar symbol are 
assembled, one at·a time, in the field 
RESULT (lines 13, 15, and 16). 

The shiftinq is accomplished by moving 
between a work field (WORK1) and the SOURCE 
field (lines 11 and 12), and between WORK2 
and RE SUIT (lines 15 and 16). The work 
fields differ in length by one position 
from the cerrespcnding SOURCE and RESULT 
fields which, in conjunction with 
appropriate use of MOVE and MOVEL 
operations, accomplishes the desired end. 

Stepping the data tc the left in the 
RESUIT field is continued even when the 
data field ~ontained l~ss than 18 
positions, so that the output will be 
left-aligned (lines 17-19, and 14). For 
this reason, a counter (CHRCTR = character 
counter) is initialized at 18 for each 
field, and decremented for each shift 
(lines 03, 04, 17, and 30). If the data is 
to be right-justified in the output field, 
the specifications lines preceded with 
asterisks should be omitted. 

Four output fields (PRINT1, 2, 3, and 
4--see lines 21, 23, 25, and 27) are set up 
to receive the data which has been 
assembled in the field named RESULT from 
the respective portions of the consolidated 
input field (SOURCE). A counter (FLDCTR = 
field counter) keeps track ef which data 
field in the consolidated field SOURCE is 
being processed; it is reset to zero at the 
beginning ef the entire o~eration, so that 
it is always cleared when processinq of the 
next name-ano-address card starts. (See 
line 29, and lines 01 and 02--we have 
assumed that the user specified GOTO START 
at the appropriate ~oint in the calculation 
specificaticns for a name-and-address card, 
and branches around this section on other 
~ard types.) The COMP operations in lines 
20, 22, 24, and 26 determine, based on the 
contents of FLDCTR, to which of the four 
output fields the data in the field RESULT 
belongs. 
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Figure E4 (Part I of II). Indexing: Analyzinq and Forming Fields pcsition by Position, 
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Figure E4 (Part II of II). Indexing: Analyzing and Forming Fields Position by Position, 
output-Format Specifications 

Because no more than four fields are 
permitted, H1 (line 26) is turned on (to 
halt the system), if the field-counter 
value exceeds 3. (3--not 4--is the 
criterion, because we start with 0, and do 
not increment until the first field has 
been processed--see line 29.) When the two 
successive $ symbols are encountered at the 
end of an earlier field (i.e., less than 
four fields appear in the card), the entry 
in line 10 prevents further processing. 

The field RESULT must be blanked (line 
28) after the processing of each field of a 
card: because only eight blanks can be 
moved as a literal, an 18-position blank 
alphameric field (BLNK) is set up for the 
purpose (line 32). (See explanation below: 
Cleaf.i1!.9:_an Alpham.eric Field.) 

Unnecessary print cycles can be 
prevented, as shown in Part II, when there 
are less than four fields, because the 
indicator-setting operations in lines 20, 
22, 24, and 26 were so designed that the 
indicator (85, 86, 87, or 88) on at output 
time represents the number of fields in the 
card, the other three indicators being off. 
Forms advance after the last 
name-and-address line should then be 
specified as Skip/Before in the first 
output line that follows, because of 
variable execution of preceding lines. p.l. 

unnecessary print cycles are suppressed, as 
shown in Part II, Blank-After need not be 

specified and the conditioning indicators 
in cols .. 10-11 of lines 21, 23, 25, and 27 
are not required.) 

No1~: The technique can also be adapted to 
translating certain characters in a field 
to others. 

Calculations-Oriented POlnters 

Clearing an Alphameric Field 

Problem: It may be necessary to cltar 
(i.e., blank) an alphameric field by a 
method other than a Blank-After in£truction 
in the output specifications. 

SolutionJ--field no larger than ei(Jilt 
positions: Specify an alphameric literal 
of "blank" in Factor 2, and MOVE this 
literal to the pertinent field (specified 
as Result Field). 

Sol~tion~ll~-field larger than eight 
positions~ With the RLABL 
pseudo-operation, d€fine a new alphameric 
field of the desired length; the field will 
be blank. MOVE this field to the relevaut 
field to be blanked (specified as Result 
Field in the MOVE operation). 

Figure E4--Part I illustrates the 
method--see lines 32 and 28. (Note that 
RLABL field names must not exceed four 
char acters.) 
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Figure E5. Total-Time Calculaticns Eased on Type of Last Preceding Card 

Card-TYPE Resulting Indicator During 
Total-Time Calculaticns 

Durinq detail-time calculaticns, the status 
of card-type Resultinq Indicatcrs reflEcts 
the card type being prOCEssEd. Durinq 
total timE, the indicator for the next 
card--whcSE data is not yet available to 
RPG--is cn, and that reprEsEnting thE just 
{:recessed card is off (unless both cards 
are of tre same type); thus, total-time 
calculations can very easily be based en 
the type of card that follows (to can re 

.. -sfTeei-€i€c in-·--€·e-ls.- --7--9-'-if-- iTEfi€·-c-f---·i:h·e-­
indicators L1-I9 are desired as a 
condition) • 

Problem: Calculaticns at total time are to 
te-ccnditicned by the tYFe of the last 
precedinq card. 

Fiqure E5 shows a simple solution. We 
have assumed that the criterion card type 
was assigned indicatcr 10 in the input 
specifications. 

Ex£lan£li2n~ An indicator (say, 20) is 
SETCN at any point durinq detail-time 
calculations, when the particular card type 
(indicator 10) is being processed. That 
indicator is then used at total time in 
conjunction with any t-indicator (tx = 
LO-t9, as desired). It must be SETOF 
aqain, either by the end ~f total time, or 
dtl-f·i-~---a·e--t-ai1----t-iHl€··· i3efer-e--i-i:--··3:-s--5HGN--e-n·· 
the basis of indicator 10--otherwise it 
would remain on even whefi card type 10 did 
not precede total time. If SETOF during 
total time, 10 must be in cols. 7-8, 
because other L indicators may not be on 
for every program cycle. 
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Figure EE. AND and CR lines in Calculation Specifications 

AND and CR Lines in Calculation 
Specific ations 

Figure E6--Part I presents a technigue for 
conditioning a calculaticn by mote than 
three indicators in an ANt relatienship. 
Part II of Figure E6 shows three 
alternatives fer establishing CR 
relationships. 

ExN2.!!21i.21!.§.l The 'ill ustr ations are 
largely self-explanatory. It is impertant 
to rememter that (with certain excepticns, 
like L-indicators) indicatcrs that are 
SETON remain on unless turnEd off by SETOF 
or as Resulting or Field Indicatcr. 

Part I: When three indicator conditicns 
are satisfied, a fourth is SETCN. This is 
then used in ccnjuncticn with further 
indicators to conQition eXEcuticn of ether 

specifications. Each additional "AND" 
line, using this approach, permits addinq 
two more indicators to the AND 
relationship_ 

Part II (a): The same spcifications arE 
executed whEn the indicater conditions in 
either line are satisfied. 

Part II (b): The same indicator (90) is 
SETCN when the indicator conditions in 
either line are satisfied. Execution of 
the calculation operations is then based on 
the status of that indicator (90). 

Part II (c): The program branches to the 
same routine when the indicator conditions 
in either line are satisfied. 
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Fi~ure E7. Distinquishing 12-, '1-, 0-, No-Zone, and ~ in Input Fields 

Distinguishing Zone Punches in Input Fields 

gro~l§m: Alphabetic codes are sometimes 
structured se that the so-called 
unit-reccrd zone punches (12 = A-I, 11 = 
J-R, a = S-Z) refresent grcups. TES'IZ 
rrovides for convenient determination of 
12- and 11-punches in the high-order or 
sale position ef alphameric fields; tut it 
does not distinguish between a and the 
remaining (nct 12- or 11-) zcne Funches 
(i.e., it lumps all hexadecimal codes cther 
than 50, C, 60, er D as "nc zone"). 

Figure E7 shows hew to test a 
single-rcsition alphameric input field 
{nallled-€€DEr .. for +2-zo1te-,--- -ll-zene, -,0-- zene, 
no zene Iunch (digits 0-9), or clank. We 

have made the assumption that the code 
consists only of A-Z, 0-9, and blank. The 
COMP-operation technique can, of course, be 
applied to identifyinq characters within 
any EECDIC range (fer example, all of 
hexadecimal zone E). 

EXEla~atioB: Indicator 12 will be on for 
A-I (or any character with hexadecimal 50 
or zone C) ; indica tor l' is on for J-R (or 
any character with hexadecimal 60 or zone 
D); indicator 10 is on for letters S-Z; and 
indicator 99 is on when the column is 
blank. No zone (i.e., diqits 0-9) is 
represented by 90 N10 N99. 
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Figure E 8. Abselute Cemrare, Sign Reversal, and Siqn Removal 

Absolute Numeric Cempare--Including 
Illustratien of Sign Reversal and Sign 
Removal 

Prcblem: A Compare (COME) operation fcr 
numeric-fields is always algebraic; i.e., 
the siqn in the low-order fositicn of the 
field is taken into consideration. For 
example: -8 is smaller tran (+) 1. 

Figure E8--Part I presents a methcd for 
comparinq the abselute value (iqnoring the 
sign) in a field to a constant, without 
changing the sign in the original field 
itself. ~wo of several alternate 
techniquEs are shown in Parts II and 
III--this time en the assumpticn that the 
siqn in the field need net te rreservEd. 

~~~~~~ti~~~~ FIELD1, FIElt2, and FIElt3 
rerresent nUITeric data fields; CCMFLD is a 
new field created so as not to disturt the 
sign in a data field. 

!~EIEQEiigQ~~ Part I: As the data field 
(FIELD1) is transferrEd to a werk field 
(CCMFLD;, it is tested fcr sign. II 

negative, the sign is reversed, so that 
comparison is always with a positive value. 

The sEccnd line, incidentally, 
illustrates the simplest method for 
reversing the siqn in a field. 

Part II~ The zone ef the digit 5 
(hexadecimal zane F--see EECDIC 
tatle)--eguivalent tc line !:ign"--reflaces 

any other zone in the low-order position of 
FIELD3. Any cther character in the 
EBCDIC-table column labelled F would do as 
well as a 5. 

This illustrates a simple technique for 
removing a sign. (See also Fiqure E19 for 
removal of enly a plus siqn.) 

Part III: The first line is assumed to 
represent any normal arithmetic operation. 
Advantage is taken cf an operation that has 
to be performed anyway to ascertain the 
siqn in the pertinent field. If negative, 
the siqn is reversed by the Z-SUB 
operation. 

The examples in Parts II and III sacrifice 
the original sign in the field. 

In all three examples, the literal could 
have teen specified simply as 1250 instead 
of a '250.00. However, the format employed 
minimizes the core requirements for the 
operation ty obviating decimal aliqnment 
(see Storag~B~~i~§~~ts, Appendix A and 
Ti~~~Q~~i~iE~f2~e-~1Q~~g§ 
B~g~i~~ment§, in this appendix). 

Arithmetic Cverflow 

Problem: During object-program execution, 
no-Indication is given when an arithmetic 
result exceeds the capacity of the Result 
Field: the excess high-order rositions are 
lost. 
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Figure Ego Testing for Arithmetic Overflow 

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

EXF1~natic~ A work field (AOWORK = arith­
metic overflow work fielo) is set up, long 
enough to accommodate the I~Igest result 
that coulo eccur in any arithmetic opera­
tion that is to ce checked for overflow and 
larqer than the fields ultimately destined 
to receive the results of the pertinent 
operations. The same work field can te 
useo each time, pIovided the number of 
dect'ma-1Flaces'regu-i-red' i s-tlnife-:r-m.T-'Wc ..... 
operations employing the same wOIk field 
are shown in Figure E9. (NH1 is a condi­
tioning indicator in the second example; 
otherwise, a correct seccnd result wculd 
turn off H1 even if the fiIst result 
ever flowed. ) 

The result of the arithmetic operation 
is moved, right-aligned, te the ultiffiate 
Result Field (PRODCT or FINAL), ano then 
subtracted back into the werk field. If 
the result of this operation is not zero, 
overflow has occurred. 

The work field must be large enough to 
contain a significant digit in the oveIflow 
portion (the excess lenqtb, to the left, 
teyond t~e ultimate result fields), even 
when part of the overflo" pcrtion could 

Pago OJ 7.57677787980 

P'09,am I I I I I I I Identification 

Resulting 
Indicators 

g i Zpro 
"';:: - Plul Minus or 

f.!d :1 Blank 

Result Field 1~ Compare Comments 
Length 

~~ H;gh Law Equal 
1>2 1<2 1=2 
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AOWORK 15~ 
iPRODCT 12~ 

-- - .. ----------

lAoWORK H1 Hl 
~OWORK -- ... _- ----
FINAL 12~ '-- -' 
~OWORI( Hi ~ --I--. 

contain zero--for example: initial result 
of operaticn = 10045678. If the ultimate 
result field contains (say) six positions, 
overflow will not te detected unless the 
work field (containinq the initial result) 
allows for at least eight pesitions-­
because the result happens to be a in the 
seventh position. 

Function Table containing Several Functions 
per Field 

Problem: In a table look-up operation, it 
is sometimes desired to lecate more than 
Ofte-· ··f.·lHI-G-ti·GIl per aEq ument.-... 

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

Note: If the functions are numeric, all 
subfunctions for one function field should 
have the same siqn--which s~ould only be 
punched in the table-input cards in the 
low-erder position cf the Iightmost 
subfield. 
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MOVEL~IFUNC' 1/ 
1 2 

p- IT] MOVE ...... 1 __ -'-_F_U_N-I:_W_R_K __ --..J 

MOVEL----II ... _/ FUNC '2 

MOVE --------........ -1 FUNC '3 

ARGUMT LOKUP TABARG rrABFUN 4f) 

MOVE L TABFUN FUNC#=J 4-
MOVE TABFUN FUNWR K J i 
MOVEL 'F'UNWRK FUNC#2 6 
MOVE FUNWRK IFUNC#3 5 

Figure E'O. Multiple Functions frcm a Single LOKUP Operation 

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

~~~Q~EtiS~El ~5-pcsition functicn field, 
defined afpropriat€ly (and, in this 
example, as alphameric) in the file­
extensicn specifications. It consists of 
three functions--from left to right: 
FUNC#1 (4 positions), FUNC#2 (6 positicns), 
ana FUNC#3 (5 rositicns) . 

. Convertir,g Units to Dozens 

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

Figure E11 shows two simple conversion 
routines. 

!~~um~1ions: UNITS field has been defined 
elsewhere, ~s numeric with 0 Decimal 
Posi tions. 
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Figure E". Ccnverting Units to Dozens 
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o • c !i9t1 GOTO 5QRRTN 
o , C 

1 ft r 

Fi~ure E12. Sguare Root 

EX~1~B~!~2n--02!i2B_li As long as 12 can 
te suttract~d frcm UNI1S without the ccn­
tent~ of the field UNI1S turning negative, 
1 is addEd tc DOZENS. The rcutine i~ 
reFeated as long as the ccntents of UNITS 
is greater than zero after 12 has been sub­
tractea. The last sFecificaticn~ line pro­
viae~ fcr re~tcring the UNI1S value to what 
it was beforE subtracticn cf 12 causEd it 

·to---turn -ne-qat'ive-. 

Note: Inaicator 92 (seccno and fourth 
lines) may te removed,: thi~ saves ~cmE 

,core-storage space, but caUSES the Froqram 
to execute one extra circuit thrcugh the 
loop when~ver UNITS haFpens to be an 
integral multiple of 12. 

!_!_E1EllE!ioB.=-02!io!L.II: TI-e numter cf 
unit~ is aividea by 12 and the result is 
storea in a new fiela named IOZENS. Since 
therE arE no decirr,al Fcsitiens in aividend, 
divi~or, cr guotient, the remainder also is 
an integer. The remainder is moved to 
UNITS by the MVR oFeraticn, which first 
sets UNITS tc zero; thus, Exce~~ Fc~iticn~ 
teyona the t~o-digit size cf the remainder 
are zero, ano no lenger centain the crigin­
al UNITS value. (Alternatively, a nE~ 
field can be assigneo for the unit~ le~s 
than a dozen, if it is de~ired to FresErve 
the oriqinal total units.) 

12 75 76777&7980 
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OL.DROO ad 
WRKF"LC 91 ---- -----
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Square Root 

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

Ri = successive approximations of square 
root, and 

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

!~~umB!ionE~ Raaicand (SQUARE) ~ 14 posi­
tions, with 0 decimal places. As the 
example is aesigned, a 7-position square 
root is calculated; 8 positions are al~owed 
for intermediate values (field SQROOT), but 
the high-order position will alway~ be zero 
in the final result. 

The user may change the sizes of the 
SQUARE ana SQROOT fielas, ana may introduce 
decimal Flaces into the raoicand--provided 
he maintains the proper mathematical and 
RPG relaticnshiFs fcr ~izes ana decimal 
place~ in all the pertinent fields. 

EXElaB~!i2B_2i~Fi~L§_112: Relating the 
calculation specifications to the formula 
should clarify the operation, with these 
aoditicnal ccmment~--
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1. An extra position (dEcimal flacej is 
assigned to the quotient (fourth line-­
WRKFID) for greater accuracy; it is 
then half-adjusted and droFped after 
the last calculation in the loop (the 
sixth line). 

2. 'The routine is repea te Cl un til twc suc­
cessive half-adjusted results' are 
identical (see seventh and eigth lines, 
and indicator 90). Te permit the com­
Farison of succesive results, the eld 
result is stored at CLEBCO [see third 
line) • 

3. An arbitrary initial value (3000000-­
first line) has been used for the first 
apprcximation. optimally, to minimize 
the number iterations, the initial 
value sheulCl be of the same erder ef 
magnitude as the ultimate square reot. 
If the magnitude of the radicands is 
fairly hcmegeneous, the user should 
SUbstitute anoth~r, mere appropriate, 
first-approximation value. 

If square roots are to be extracted 
for valuqs in a substantial number of 
cards, the fellowing is a good techni­
que for minimizing the number of itera­
tions, if ether aspects of the job do 
not Freclude it: 

Cn a sorter, sort the data-card 
Cleck int~ sequence cn the radicand 
field--at least en the first few 
high-order positicns. Initialize 
SQROCT with an arbitrary value (see 
first line) only fcr the first 
card; for subsequent cards, always 
enter the routine at SQRRTN. ~his 
uses the sguare roet from the pre­
ceding card as tre first aFproxima­
tion. Since the radicand values 
are in sequence, the previous 
square root will be relatively 
close to the one fer tre new radi­
cand value, and cenvergence will be 
rapid. 

Repetitive Output 

~~Qbl§~~ it is sometimes desired to repeat 
the same output (forms printing or card 
punching) a fixed or variable number of 
times. One common application is the 
printing 0f shipping l~bels. 

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

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

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

3. Input censists ef a single file com­
pesed solely of Name-and-Aodress cards. 

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

Nol~: If the user's application does not 
conform to the restrictions in items 3 and 
4, above, he must make suitable modifica­
tions in the assignment and use of indica­
tors. Caution will be required: the user 
must bear in mind that (1) in this example, 
the last output per input card occurs after 
the next card has been read, and the new 
card-type Resulting Indicator is on and (2) 
whenever (in each loop) the program 
advances from total-time output to detail­
time calculations, it also Fasses throuqh 
overflow output time--thus, if other opera­
tions in the job utilize the OF indicator, 
they will occur in each pass through the 
loop. 
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REPORT PROGRAM GeNERATOR INPUT SPECIFICATIONS 
IBM System/360 

-----

~I=~IIIIIIII " ...... ------------
', .. rca",mer __________ _ 

Record Identification Codes Field 
1 2 3 Location 

I j Field Name 
~ . 

IlM Filename i_ 

ih 
~ i· 

1 

iii 
Position Position Position From To 

Iii 
t: I !:~J !:~ J !:~ I 1 j 15u i~u IS 

3' 5 6 7 • 9 10 11 12 13 ,. 1.51. 171 • •• 20 2. 22 23" 25 26 7721293031 3233 ,. 35 36 37 31 39.00 1'2 ~ 44.,,,,, .. ., 50 5' 525354 55 56 57 51 5960 .. " 
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0 1 2; 1 , I ; ! i i I II I ! 1 1; ~fJ au EA 
01 31 1 I 1 II ;11 ~- '04 .,E 
0: .. : I I ' 1 I I ' I! i 131 j~ AD D~ ~J 
o! ,I I i I i· I.f 151 7, ~T YJ ITA 
01 'I I I i I ! II i 
n' 71 1 , , , I I I I I I 

INTEINATIOMAL IUSlNfSS MACHINES COII'OIATION IBM REPORT PROGRAM GENERATOR CALCULATION SPECIFICAnONS 
IBM System/360 

-----
...... ------------

• Ind\clCllOn .. wiling 

_ Y I I _, ~ __ _.... F_"':::;' 
1 1 - ..... - a::. ~ I Compa:'* 
~! AMI AMI illllt'! ........ 

I 
I 

" .. 

Field 

... XU3UI·1 
_ ....... U.LA. 

Indicators 

"'" -. 

.., .. .... 

Sterling 
z.n, SIgn 
or Position -

6970 I 72 73 7 • 

... 12,"3351.1 _ ...... U.s. ... 

7S767771791O 

~1I11111 

Comments 

II I II I II I ~>'I<J 1"-' 
3 '"5 , 7 I .JIOj,. l:till.! .. ,il.'.!." '1 "20 2' n 23 2' IS 26 27 21 39 30 31 32 33 ,. 35 36 37 31 39 .00 •• '2., .. ., .. ., .... 50 5' 525354 55 56 57 51 59'" .. " " .. .., .... II 69 711 7. 72 n u 

'il i C ! "19l1li J ' I! 2'-iA!DiD.III\MI;£i~'! [ i C'ON:;:R;L :1a : i I I ' I 
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"I. I I 1 1 I 1 [i' I I I I I 1 I I I I " 'I I 1 I 

INTElN ... TIONAL IUSINfSS MACHINES COII'OIA TlON IBM 
REPORT PROGRAM GENERATOR OUTPUT..fORMAT SPECIFICATIONS 

IBM System/360 

-----

I~I=IIIIIII ~-----------------------

"- -------------.,-------
Output I 

Space alp 
I 

Ind\clClton e r!!.i£ ~j 1 1 
Field !! .. Oootput ~ IlM ! Filename Name Con.tant or Edit Word 

'" I j~ j ~J J !l ~ I I I 11 

... XJ4.aD •• 

..-.. .. u.a.A. 

SIerIlng 
SIgn 

PoeItIon 

3. 5 6 7 • , 1011 1213 u 15 •• 171, 1920 1122 212.25 2' 27 21 29 30 3. 32333" 3536:17 3139 4Q.142.f3 .. ., ......... 50 51 52 53 54 55 56 57 51 59 ... " 62 " .. .., .. " II 69 711 71nn u 

o 1 O~'I NT 11 T 11 I I I i i I I I 1 I 1 III 
01 2 0 I i! I i NAM E! I· 125 I I ! I 
o I ~ 0 I J 11 i : 

. ! ! '! 
o • 0 i : \ i ADD RSS i l2i5 I 

, 

o , 0 I T ~:1 I i 1 I 
I 
I 

o , 0 I 
! i I I CTiY !SrrA i 12~ I i 

o 7 0 i 1 I J 1 1 i I I I 
A • .... I I I I. I ! I I I I I 

• Figure E13. Repetitive CutFut 
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1":'\_ .. _, ..... _ ......... ..: ___ .t= __ T:'I": _ ... __ '1":'·1""':: J'l.I": _ .... __ C T"'IT""o" 

~±E!!E~~!!~_.:!:o~±-.f.'±;:!~'=_£:-1-== \1'.L ':J U L t U t .££~ 

Pr~.9..f'£lL rcEls: will be a helF ful reference): 
No card-type Resulting Indicator is needed 
in the inFut specificaticns, because there 
is only one card type. Output need not be 
conditioned by an indicator, because (1) it 
is at total time (T in ccl. '5); there­
fore, no sFurious output cccurs at detail 
time befcre the first card has been read 
(1P time), and (2) the data is tc be 
Frinted every program cycle, except at the 
beqinninq before data frcm the first card 
read is available for output--and, at that 
time (th e first cycle) ~ total time is 
bypassed by the Froqram. 

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

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

__ \ ....L.1... ............. ______ 1...._ .... ___ 1... __ l.c_ ...... _ ...I...L-. ..1...1-.":_..::J. 
VB] Lll\::: t'!"vy!"QIll JJ!..QHl....ll\:::;::' \L!..VlLl L.ll\::: LIl.L!..U 

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

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

No!~: During program generation, a cau­
tionary message--IIGCTO and TAG are not in 
the same calculation time"--will be 
printed. Since the branching from detail 
time to total time is intentional, the mes­
sage should be ignored. 
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~m------------------------ • 2 757677781980 
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~. Indlcaton 

Resulting 
o~ 'Indicator. 

1 1 
~ i Zl!'ro 

] 
;- PIu. Minus or 

I: F;'ld : ; Blank ..... 
0 Factor 1 Operotion Factor 2 Result Field 

Length l~ Compare Comments 
E :: 

: ~ 
'u ~ 
& :! If .... Low Equal 

i! i £1 ! i: .i, 1>2 1<2 1=2 
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o 1 C , c PG [TOT ADD VA LUf PG fTOT 6~ 
;1,2 I C :;;:~ CTRG RP ADD VA LU f' fCTRG RP ~~ 
0,3 

: 
C 0 f I NTOT ADD VA L U£' FINTOT IJ~ 

o ~5 C I PG fToT ADD, VA LV E P6 fTOT ,~ , 

--
0

" 
cL~ 10/ .2M. ",TR:GRP A D,D , PG fTOT ",TRGR,P ,~ 

0'7 I C Lj No,F : '0."" ~ TRG," P ADD PGfT.O,T CTR,G'R P I 

o • , cLl I I 
v 

! , FI NToT : ' 

A'DD C.TRGR,P rl Nr'07 8~ 
OJ' ! c I I i I '1 I 

I 
: ! I 

I 

•• I , I I i I I I : I 
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Output 

Indicators B I !nil I!-
..... I: Filename ~ I 1 1 :!a-:e i ~ :::. i Constant or Edit Word St;~~g 

.. e =.. .1.1 oil" -.. 11 Position 
E, '1' a, a, And And e of ," :1 I~ "'11 t 1 t ii! ~ ;I 1. I 

;) .. 5 6 7 I 9 10 11 12 13 '" IS 16 " II 19 20 21 22 23 24 2~ 26 27 2. 29 30 31 3233 34 :15 l6 37 31 39 40 .U 4243 44 45 .. 47 "" 49 50 51 5'2 53 S4 55 56 57 sa 59 60 61 62 63 64 6566 67 68 69 70 71 72 73 74 

o I oRE{lORT D 1 Nl J ' i 
o 2 0 

1 y~ LV,E Z 
! 

o 4 0 DIR 21;4 L 1 ; , I 
o s 0 IPIG E ':0 T ZiB 
O' 0 T ;1 L1 ! I I 
o 7 0 CiT R S,RP1-S 
0,' 0 IT L~ ; 1 ! 
0' 0 F!lNT:(J7 
1 0 0 i i i 

I 

Page 'Totals 

Page Totals 

Problem: Sometimes it is desired to list 
valu€s-and--when the forms-overflow point 
(channel '2) is reached--to print a total 
of the listed values at the tottem of the 
~age befere forms advance to the next page, 
although a contrel break may not have 
occurred. 

Figure E14 presents twe solutions: only 
the calculation fpecificatie~s differ 
between the two. Option I cumulates the 
individual values directly into the three 

! I 

... '" 

i ,1 ' 
! i 1 

: i 
i! ! 
! i I 
: ! I 

! ! . 

total fields (page total, centrel group 
total, and final tctal), whereas option II 
employs total transfer from one total to 
the next higher. Option II uses more 
instructions and core-storaqe space, but 
minimizes the ameunt of calculation time. 

!~EumE!iQnE for this example: 

1. 

2. 

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

Totals of VALUE are desired at the bot­
tom of each paqe, at tre end of each 
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Conlr:ol-Ievel-i 
ef the report. 

...L 1 __ 

LIt I:: 
__ .:I 

tllU 

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

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

EXE1~Bati~ns~2~_Fig~~~1E--calculaticn 
specifications: Ortion I shows straight­
forward addition of the individual values 
to the t}ree totals; OrticD II acccmFlishes 
the same by total transfer to progressively 
higher-level totals. Noteworthy in Cption 

1. The second line provides for 
transfer--at total time--of the rage 
total (PGETOT) to the Control-Level 
total (CTRGRP), rrovidEd the overflow 
roint had been reached (OF on) during 
the rreceding detail-time printing. 

2. The third line accomplishes the same as 
the second whenever a centrol break 
cccurs at a roint on the page ether 
than the overflow roint. This is 
necessary so that the ccntrol-grour 
total includes the values frcm a Fage 
that is cnly partially filled (OF" not 
en) when a ccntrel break occurs. 

Output-fermat specifications: The first 
two lines sFecify rrinting at detail time 
for each card, except that output is sup-

pressed \l~ It'} 

been read. 

1..._.J:. __ _ 
1JI::LULt 

.J:..! __ .L ___ ..:J '---
LJ..L~L l..,aLU lla~ 

The third, fourth, and fifth lines pro­
vide for the printing of page totals, 
clearing the page total (B in col. 39) 
each time in anticiration of accumulation 
for the next page. When the overflow point 
coincides with a control break, the output 
must te performed at total-output time--not 
at overflow-output time; otherwise, the 
page total would be printed under the 
contre~-group total (see next two specifi­
cations lines)~ and not at all if LR is 
on--because overflow-time occurs later than 
total-eutput time. NL1 is sp~cified with 
Of in Output Indicators so that the output 
does not occur at overflow time, but at 
total-output time (Ll in CR line). Also, 
if a contrel break has occurred, the form 
should not be advanced to a new page until 
the control-group total has also been 
printed en the old rage: therefore, the 
different forms-control specifications in 
the main and OR lines. 

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

The last two lines contain normal speci­
fications for printing the grand total. 
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Identification 
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1 

form X24-3352.1 
Printed in U.s.A. 

7576777.79110 

1111111 

_.. ,~ "old I~,'..:;:,. j. ...., ... 
uno! Filename .il !I. 1.1 Name 11 j -..= II; Constant or Edit Word p~~:n 

E o~ a ~ And And o1! .. 

.! ll~ 1 ~"O I~"O .= ;I 11 
J .. .5 '6" a , 10 1,12131.15.16 17118!'9 20.21 2'21~ 24 2.5126 27 28 ~30 31,323334353637,3839,40 4' ''243,44''!Ii 4647'" 49 5O.51.5253!1i. ,.5 56 57508.5960 61 62' 636465 66 67686970717'2 7J 71-

o 1 0 REPORT l b 11 I I I I ! 
o 2 0 1 IANYT-HG I 2.41 11<t. I 

o 3 0 ~ I IT 113 LINOFN99 I 
-0..-4- __ Q. __ _ 

o 5 o U- . bFil L1 OF 
o 6 0 SUMANY II 

o • O~EPORT It:l 1 
o , 0 ~1_ ~NYTH£iZ 
1 0 0 ~9 IT 13 L1 NOF 
1 1 0 -q I kJ~ 1 kb1 Ll OF 
1 2 0 5,UMANY 2~ 
1 3 0 

I • 0 

Figu re E 15. Delayed Forms Cverflo~ 

Delayed Fcrms Overflow 

Probl.§1!!: Forms overflow ncrmally cccurs 
after tctal-output time in the same ~rcgram 
cycle in which the overflow ~oint was 
reached. However, with small ccntrel 
groufs, it may te desired always te cem­
~lete the listing of cards of one qreuf on 
the same fage. 

Fiqure E15 presents twe techniques for 
delayina forms overflow until a centrol 

I 

2.4 

24 

break has cccurred at or teyond a carriaqe­
tape channel-12 punch. Option I is based 
on a single channel-12 punch. Option II is 
based on succesive punches in channel 12 
from the e~rliest desired overflow point 
through the last possible point--assuming 
that a grou~ total might have been printeo 
three lines above the first channel-12 
punch. 
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1. One cr more fields are listed at detail 
time. 

2. A grcup total is to ee printed at total 
time at the end cf each control grcup-­
Contrel Level L' has eeen assigned to 
some control field in the inrut 
specifications. 

3. Form~ overflcw is de~ired only after a 
contrcl-group total (i.e., a group is 
not tc be split tetween two pages)-­
and cnly provided a runch in channel 12 
has eeen sen~ed. 

4. The (first) channel-'2 punch is hiqh 
enough to allow space cn the same rage 
for rrinting the largest possible con­
trol group (+ 4 lines, because of the 
specific Space/Before and Space/After 
instructions in this example). 

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

6. Channel-' punch rerresents the tcp of a 
page. 

ExplE~ati£~E-I2~-Q~!1$~1: The first line 
in the calculaticn specifications presents 
the normal manner of summing an amount 
field f9r contrcl-qrcup total; in addition, 
an indicator (90) is turned on whenever the 
total fi eld (SUMANY) is zero (90 is used in 
the cutput specificaticn~). The seccnd 
line causes an indicator (99) to ee set on 
at detail-calculation time, if the overflow 
indicator turned on after the preceding 
detail-time or total-time output--99 serves 
to "remember" that the overflow point has 
eeen passed. The third line causes 99 to 
be turned off during detail-time calcula­
tions for the first card cf a contrcl group 
eecause, if the overflow point had been 
reached eefore or during the preceding 
total-outrut time, the fcrm was advanced to 
a new page (see output). 

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

1. Line 03 causes printinq at total time 
if crannel 12 had not been passed dur­
ing detail-time output--in the same 
(ind icater OF) er a previous (indica tor 
99) program cycle. The form is 
advanced 3 sraces--but not tc a new 
raqe--after the total is printed. 

2. Line 04 causes printinq at total time-­
followed by forms advance to the next 
page--if the overflow point had been 
passed durinq a E£~~i2~E proqram cycle 
(indicator 99) • 

3. Line 05 provides for printing at 
overflo~-output time--followed by forms 
advance to the next paqe (forms centrol 
frcm the previous specifications line 
applies)--if the o.erflow point was 
passed during detail-time or total-time 
output of the §~me proqram cycle (indi­
cator OF). 

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

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

EXElaB~1iQ~E_fO£_QE1iQB-II~ The calcula­
tion specifications consist only of the 
normal entries for summinq an amount field. 
The first two lines (lines 08 and 09) of 
the output-format specifications take care 
of normal detail printinq. Lines 10 ~nd 11 
control the output of the L1 qroup total 
(preceded by an extra space), and forms 
overflew, as follows: 

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

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

Nete that--if the first channel-12 
Funch is sensed at thE line en which 
the 11 NOF tetal (SpEC. line 10) is 
frinted at total-output time--thE eut­
rut will be refeated at everflew-ettput 
time, because OF is thEn on for the 
first time. The output to the i~l§ 
must be performed in such case in crder 
to get forms advance te the next page. 
~he field SUMANY is reset to zero after 
the first output (E in col. 39); noth­
ing will be rrinted the second timE, 
because Zero Suprress (Z in eel. 38) 
eliminates the entire field contents 
(zeres) • 

Overflow Forms Advance Eefore Totals 

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

Figure E16 shows how to advance the form 
to the next page befere the printing of 
totals, if the overflow point was passed 
during detail-time output in the same pro­
gram cycle. 
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lines 01-03 are normal for detail printing 
when there is only one card type. 

If overflow was signallEd at detail­
output time, indicator 95 is SETON at 
total-calculation time--prcvidEd there is 
also an r 1 ccntrcl break. (95 is SETOE 
each detail-calculation time se as net to 
affect cutput in subsequent cycles.) 

output-specifications line 04 provides 
for total-time output when there is a con­
trol break (L1 on): tut the everflew Fcint 
had not been passed during detail-time out­
Fut {95 is off}. The ferm is advanced 3 
spaces after the total is printed. 

Line C5 provides for total-time outFut 
when bott a centrcl break and an overflow 
signal have eccurred--the cnly cenditien 
under which indicator 95 is en. This eut­
Fut is ~~~c€ded by fcrms skiFping {01 in 
cols. 19-20}: thus, a total that was pre­
ceded by an overflow siqnal at detail­
cutput time is Frinted on the next page. 

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

1. Cverflow is siqnalled at detail-eutput 
time, but no control break fellOijp; or 

2. Cverflow is signalled as tbe L 1 total 
is printed at tetal-eutput time on the 
eld Faqe (see line 04). 

SFecifying forms skiPFing at everflcw­
output time under these two conditions is 
necessary tecause automatic overflew fcrms 
skiPFing--which takes place when OF dees 
not appear in any file-identificaticn 
line --must be prevented. Ctherwise--after 
the output sFecified by line 05 has taken 
Flace cn a new page (see Skip/Before in 
line 05) --the form is again autematically 
skipped at overflow time, because the cver­
flow indicator is then still on. 

When eutput is Ferformed at overflow 
time as a result of the execution of the 
specificatiens in line 06, eutFut frcm the 
data fields must be suppressed--tecause 
either (1) no centrol break has eceurred, 
or (2) the total was already printed (by 
specs. in line 04 or C5). 'Io accomplish 
this, outFut frcm the field(s) is ccndi­
tioned by NOF (see line 07). During each 
total-time calculaticn, OF is SE'IOF (see 
third calc. spec. line). This permits 
the cutput from the field to take Flace at 

.+-_+. ..... 1 __ .......... n+. +.':",_ "11\"'_"1""\ 1""\1:1 ~ ....... ~'"tl'~"u""'" ,,+=-/= 
l-UL.-Q..L-UU tJu ..... L...Lll1't '"ll~~J V.1." ..L.":> U...L.nu..l.::J U..l......L.. 

because t was set off), if the output con­
ditions n line 04 or 05 are met. Fowever. 
output from the field is always suppressed 
when the specific~tions in line 06 are 
executed: the overflow indicator is always 
turned on by the program itself before 
overflow-output time, if overflow was sig­
nalled during the preceding detail- or 
total-time output--and this supersedes any 
setting by a prior calculation instruction. 
(See ~EL_glL under lndicatQ~~, in the 
chapter lrogr2mming_Fo~]l~=-G~ner21 
In iQ.I1!!.9:ti2.n..!.) 

Single-Card Total Elimination 

Problem: It is often desired not to print 
the~cwest-Ievel total when it would be 
identical with the quantity or amount 
listed immediately above it, because the 
contrel greup consisted of a single card. 

Fiqure E17 presents two methods for 
accomplishing this. Option I does not, 
howevet, save the actual total-print opera­
tion; whereas option II dees net gc through 
the total-print operation at all for a 
single-card group. While not shown, the 
techniques can also be adapted to elimina­
tion of higher-level (say, I2) totals that 
consist of a single lower-level (say, L1) 
group. 

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

'':_.L.-..:J 
~.J..;:'Ltu 

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

Gen§.I.9:1~~~Elan.9:1i2nl The earliest point at 
which it is known whether a group consists 
of only a single card is at total time 101= 
lo..!!i.n.9 the last card's detail time. The 
calculation and outrut specifications are 
based on this fact. 

EXBlan21i~n==Option_I: Nermal listing at 
detail time. Space/Before must be used 
because, when the group consists of a 
sinqle card, the total identifyinq 
asterisk--vrinted at total time--must be 
printed next to the listed item: there­
fore, there must be no ferms movement until 
total-time output or the next detail time. 
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.iI -enere is a control break (11 onj, 
output i£ also performed at total time. 
The total-identifying asteri£k is then 
printed; but the content£ of the total 
fiel d (S U ME) are printed e t ly if the greup 
consisted of mere than one card (N82)-­
etherwise, the eutput frem FIDB and SU~B 

would be identical. 

If thE grcup consists ef more than ene 
card (N82) --i.e., SUMB wil be printed--the 
form is spaced before the total is printed 
(otherwi£e, SUMB data overprints FIDE 
data), and after; fer a single-card qreup 
(82 on), it is advancEd only after print­
ina, so that the asterisk fer total identi­
ficatien appears next to t~e FLDB data. 

The calculatien specifications are rou­
tine, except 

1. Indicator 82 is turnEd en at total time 
(line 09) when there is a contrel treak 
(Ll in cels. 7-8)--prcvidEd there was 
also a. centrel break en the previous 
card (81 on). (L 1 on at detail time 
turns on 81--line 02.) 

Indicators 81 and 82 are set eff 
(line 01) before the£e criteria are 
tested. 

2. Because SUMB is not printed for single­
card groups (see N82 in line 06, out­
put), Blank-After cannet be used in the 
output specificatien£ to clear the 
field. Therefore, it is clearEd tc 
zero in the calculaticns specifications 
(linE 03) at the beginning of each con-
trel group, before the FIDB data from 
the first card of the group is addEd 
in. 

~~Bl~n~liQn==g]liQn_ll~ Because it is 
kncwn by total. time whet}-1Er the la£t card 
represented a single-card greup, it is pos­
sible to avoid the output eperation for the 
total SUffi altogether for single-card groups 
if the listed output from card fields is 
also performed at total time (the data from 
the last card is then still available). 
!he secend output (line 15) is net per­
formed at all unless the group ccntained 
more than cne card (N82). 

Fer multiple-card groups (N82), FLDB is 
printed (line 12) from each card, and SUMB 
is printed (see lines 15 and 16) beneath 
the la£t FLDE valUe. For single-card 

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

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

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

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

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

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

Eliminatinq Excess Control Breaks (Major­
Minor Ccntrclj 

Problem: If a deck of cards consists of 
detail cards with two control fields 
(assigned level I1 and L2)--but each L2-
level group is preceded by a sinqle card of 
another type (say, to print a heading) 
which contains only the L2 control field-­
then a £purious r.' cen trol break may occur 
between the L2-level headinq card and the 
first detail card that follcws. This 
wastes printer time, causes spacing as spe­
cified for Ll output and--if all leadinq 
zeros are not suppressed--causes printing 
of some zeros and (possibly) symbols 
(depending on the edit word--see edit word 
in output'specifications for L1 total in 
Figure E18). 
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Figu re E 18. Eliminating Excess Contrel Breaks 

Figure E18 shows how to eliminate the 
falSE control treak. 

,. Master cards are assigned card-type 
Resulting Indicator 01; details, indi­
cator 02. 

2. 12 ccntrel is assiqned te toth card 
types; L' only to details. 

Ex~1~~atj~~: The output-fermat specifica­
tions are normal enes for the situatien 
descril::ed. 

The sec end calculation specification 
sets en an indicator (50) at total time if 
an L2 treak has eccurred--but only provided 
the new card is a heading master (to quard 
against a missing master and cards out of 
order). Next proqram cycle (at total 
time), when the first detail eard followinq 
the master may have caused an L1 control 
break, L 1 is turned off. 50 is also turned 
off, so that subsequent minor control 
breaks remain valid. Since L1 has been 
turned off l::efore total-time output, the L1 
output (GRPTCT) is not· performed followinq 
a master header card. 
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Figure E~9. preventing ~2-0verpunch 

Preventing 12-0verpunch 

Pr2~lem: When punching into a card from a 
non-negative numeric field that was read in 
with a 12-overpunch in the low-order posi­
tion, or to which Field Indicators were 
assignEd in the Input Specifications, or 
which served as Result Field in an arith­
metic operation, a ~2-punch will be punched 
over the digit in the low-order position if 
no specifications are provided to preven~ 
this. (See Zone Elimination, under ].!!le~ 
for Forming Edit Words, for a full list of 
situations that cause a field to become 
zoned) • 

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

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

ing a possible 11-overpunch or any leading 
zeros. 

K~£lanatioR: The sign of the pertinent 
field (AMOUNT) is ascertained; if it is not 
negative, an F-zone (tantamount to a "no­
zone ll

) is moved to its low--order position 
(instead of an 8, any other character in 

EBCDIC column F could also be used) e This 
removes the 12-zone placed there by the 
program if the result was positive or zero. 
The example shows use of the cheapest 
operation (Z-ADD)--in terms of core usage-­
to test the sign (of course, this extra 
operation can be obviated by assigninq an 
indicator to Minus, or to Plus and Zero, 
the last time the field serves as Result 
Field in an arithmetic operation that is 
required anyway as part of the 
application) • 

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

Not~: Figures 43 and E8 illustrate removal 
of 12- or 11-overpunch. 

Appendix E. programming Tips 299 



IBM INTERNATIONAL IUSINESS MACHINES COIIPORATION 

REPORT PROGRAM GENERATOR CALCULATION SPECIFICATIONS 
IBM System/360 

Dal. ___ _ 

P'oerom ------------

Progromm ... 

Resulting 

~~ Indkaton Indlcaton 

ii Ze-ro 

1 1 PIu, Minus or ... 
FIehI 

Blank 

! j 
Factor 1 Operation Factor 2 Re.ult Field 1~ Compare Un. 

1 length 
E 

~I IIItI! Low Equal .! 
1>2 1<2 1=2 

l, : l' '0 ~ 
Z 

43 .... , '" 47 .. ., 50 .51 5253 5455 5657 585960 3 4 5 6 7. 9 10 111 12'13
1
", 1.5"6;17 1. 1920 21 22 23242, 2627 2.29303132 33343536373139..0 .. 142 

o 1 . C I l ~ : 1:/\ i I Z-ADD AIAO.UNiT' I ' i A'iiT ! :7 I~ I 

o 2 ' 
; 

i ~'I-~~"'~'" I Z-'A pip SO;CiSEC ! I 5S'. 11i' - I i I C 

! I T I ~OVE;L S.O·CS'EC SS.! 311 , 0.3 C 
, 

~} ~OVE SIOC'S!£.,Ci . I I I SiS,W'ORK ! 16' ! i I o 4 C 
" ' ... , I 

0" C ~ 
,,,,.~,,. 

I~ I ~ OV.E~L SiSIW,OIR'1C1 il S'S,Z 
I '2111 i ! ! 

I I ~OYEI SiS!~ORI(I I I s si I '41~ 
I 

0
" 

: 
; 

I C 

I I .... ~ '~i_ I 1Z!-iA'pip C1EIMT'S, I I I clETN,i1si I I i 2i' 0 '7 I C i I 
. I ! 

I I . I ,-","" I I I IMLL~~D 1, I 
I I iii I C:EINTSI I ! i 

! 1 o • : C I ' i 

OJ' C 
I 

I 1 I i ! Ii; 1 1 I I I i I I I I 
: , ! 

. ! 
I I I 

I 
i 
i 

Form' X24-3351.1 
'''il''l'itd 'I'" V. S ... 

(:omments 

62 63 ... 65 66 67 61 69 70 71 72 13 7. 

I I ! I : I I I ; ! 

i I : i I : I I : I 
I 

, 
I I 

I I I I I 
i I I 1 

' I I I , I I Iii! 
i i I :1 I 1 • ! ! 

i I I i i : ! I 
i i i 

I I ! I I : I I 
I 

i I : '1 i I 1 I ! 

I I. I I I I • ! i I I I i I , I I I i I i I I 1 •. ,,! r I I i I I I I I 

IBM 
Date ___ _ 

INTEINATlONAL IUSlNES5 MACHINES COitPOltATION 

REPORT PROGRAM GENERATOR OUTPUT-FORMAT SPECIFlCAnONS 
IBM System/360 

,~------------------------ I~ I::~IIIIIIII ''''- ._-- -----

I et-.. I~.I I _ ~IL~ .. i:1 
Uno I ~ Filename ~ l I I -' I Name JI! In.::' ! ... I Constant or Edit Word 

Ii I j I j !I j I ~! ~ ~ II 11 
3 .. 5 6 7 • 9 10 11 12 13 1. 15 16 17 II 1920 21 22 23 2. 25 26 27 21 29 30 31 12 33 3-4 15 l6 37 31 39 «) 41 .. 243 ..... 5 ... 47 ... .., 50 51 52 53 M " 56 " 51 

_ XZ4-3352-1 

""""" In U.s.A. 

v---r'-:O .. - . . .... - "- "-"'- ... _. ..-.... Eltillilpter-.d-~· _ . ...".. 

o 2 o 
o ~ 0 

040 S5l 22 ~95 
0 5 0 

0 , 0 Mat odE 552 
0 7 0 

0 • 0 SS3 
0 , 0 

I: 0 0 N2t1l 00 ~ 

11 I 0 ! N2. lor ..... , 
b&NTS 

1 i 21 0 , i i i 
I I - I 

Figure E20. Editinq Pointers 

Editing Fointers 

Pr.QB1~~_J: An edit word is to be assigned 
for Frintcut, (1) to prevent zcning of the 
low-crder positicn, and/or (2) to insert 
characters (symtcls) tetween digits, cr to 
precede the amount with fixed $ symbol--Eut 
all leadinq zeros, and constants among 
them, arE to be Frinted. 

2.3 il - I 

26 . 1"-
26 1'_' 3. 
~GI 

T -r . 
&..2 

I 
, 
I 

i I 

SolJl!!.Q1,L!: Increase the size of the field 
by one position. Place a zero In the 
extreme left positicn of the edit-word body 
so that, when the minimum of one leading 
zero is suppressed, a field of the correct 
size--retaininq 'all leading zeros for the 
oriqinal field size--is printed. 
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of course, the size OI ~ne field in ~ne 
cutput-stcrage area is then cne Fositicn 
larqer than the original field wculd have 
teen, even though the high-order position 
is always tlank. Care must be taken, 
therefore, tc allow for the greater length 
in End pcsition in OutFut Record, so as not 
to overlay two fields. Alternatively, if 
the extra (blank) Fositicn cannot te sFared 
in the cutFut record: SFecify cutput for 
the artificially enlarged field ahead of 
specifications for the field that is tc 
aPFear tc its immediate left in the output 
record; the rightmost Fositien of the 
later-specified output field is then over­
laid over the excess blank leftmost Fosi­
tion of the enlarged field--data is trans­
ferred to the output area in tte sequence 
in which cutFut specificaticns occur 
(except for punch data always being trans­
ferred ahead of card-print data for the 
same card) • 

Solu1ion~: Split the field by MOVE and 
MOVEL cperations, then treat it as several 
fields. Do not use an edit word. Treat 
symbcls as constants. 

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

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

2. Field AMCUNT defined in inFut specifi­
caticns as six digits long, including 
two decimal Flaces--ccntents are 
COOOCO. 

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

solution: An edit wcrd cannct te used, 
tecaus~a character (symtol) preceding the 
first digit is never printed (except fer a 
fixed $ siqn), and because a leading zero 
would te reFlaced by blank. Therefore: 

I""I ___ ~ ~ ..... ...L.1.._ 
;:)tJ\:OI.;.J.L'j LUt 

edit wcrd; 

~..: _,.::1 
L.J.t.J.U 

-C __ _ .... ~T"'t. .. "1 ... 

LUl.. UUL.tJUL. without an 

2. SFecify a period (.) as a constant for 
the preceding Frint Fcsition; 

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

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

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

Comments on Part C: The first calculation 
specifications-line (Z-ADD, to test for 
zero is unnecessary if an indicator can be 
assigned to Zerc ( or to Plus and Minus) in 
Field Indicators, or in any other arithmet­
ic operation using CEN1S as Result Field 
which may te required for the application 
(if the contents of CENTS are not c~nnged 
thereafter, before output). 

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

Date on Same Print line as Constant Headinq 
Data 

PrQ~l~~: 1he date--read from a lead card-­
is to te printed on the same line as the 
report heading, which is specified as a 
constant. The date cannot te printed dUr­
ing the first detail-output time (1P time) 
--when constant report hEadinqs are usual­

ly printed--because the Date lead card has 
not yet been read at that time. 
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Figure E21. Date en Same print line as Constant Heading Data 
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Figure E21 presents two of several 
available solutiens. 

Ex~1~~~!i9TI-of_Q~tioB_l: If the heading is 
te be printed after each centrel break 
(say, Centrol level 11) and at the top of 
each overflow page, refort heading and date 
are simply specified as the first printed 
output at detail-output time for the first 
card of each contrel group and at overflow­
output time. This takes care, teo, ef 
heading the first page (etherwise dene at 
;p time), because Control=Ievel indicators 
are also on at detail time of the very 
first card for which Contrel Levels are 
designated (see main text for special 
situatien when centrol fields are zere or 
blank in first card) • 

Ex£1~~ati9TI-of g~!ioB-l1:- This methed is 
independent of Centrol Levels--we have 
assumed that the form is net skipped te a 
fresh page after each contrel break (or 
that there are no Control Levels assigned) • 

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

Selecting the last Card of Each Control 
Grouf 

The PLACE specificatien card in the PCU 
Collate Program effers the simflest method 
of selecting the last card of each centrol 
group, using the IBM 2560 MFCM attached to 
the Model 20; an IEM collater provides a 
simple method of acccmplishing the same, 
effline, ~ithout tying up the Model 2C 
~ystem • 

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

Figure E22 illustrates the necessary 
program instructions. 

A§§~~~1ion: The B.A.L. program is 
assembled separately. 

Restrictions: 
=-==~-~-~T--::-

1. The file must be in the MFCM. 

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

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

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

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

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

7. The pertinent field (s) must be punched 
into all cards of that type; i.e., it 
is not possible to punch only the last 
card ef the greup. 
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• Figure E22A. Selectinq [ast Card cf Each Control Group--Part I 
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Figure E22B. Selecting last Card of Each Control Group--Part II 

Comments_g~Kigg~§~~2: In the calculation 
specifications, only line 04 is directly 
germane to the stacker-selection technique. 
However, to relate the exam~le to a 
realistic problem, we have assumed that a 
detail field (FLDB) is to be summed (line 
03), and the sum (SUMFLD) is to be punched. 

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

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

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

Exit to the subroutine is then condi­
tioned by the card-type Resulting Indicator 
for the new (following; card and that of 
the preceding card. The preceding card's 
type is "remembered" by setting an indica­
tor (SETON) during its processing cycle. 
(remember to SETOF that indicator again at 
an_~E~~~~ri~!~_~~in!l~ 
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Primary Fi Ie Secondary File 

Stackers 

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

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

PrgEl~~: In some applications, it is 
necessary to direct input cards to 
different stackers based en their matching 
status (MR on or not on) in a file-matching 
operation and/or based on the results cf 
calculations--yet no output operation 
(punching or card document-printing) is 

--- -.. -------re-gurr-e-rr-ror-the----job;---· -"To --accuorp±±sh --this 
with BPG, the file (s) must te defined as 
Ca) combined file (s) and the pertinent File 
Identification specifications, including 
Stacker Select, must be entered. 

Figure E23 presents a method, invclving 
EAL subrcutines, that acccm~lishes the 
desired stacker selection while maximizing 
throughput. 

Assumpticn: The BAL routines are assembled 
separately before generation of the RPG 
object program. 

,. The relevant filets) must be in the 
MFCM. 

2. The relevant file or files must be 
defined as input files, and no punchinq 

--can-----b-e--perfornre-d---in --car-d-s---o-r---s u-ch----·· --. -. 
file (s) • 

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

Note: It is permissible to desiqnate 
stackers for some card types in a file in 
the input specifications and for other 
types by BAt subroutine. 
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• Figure E23B. stacker Selection cf Input-File Cards Based on File-Matching and/or Calcu­
lation Results--File Description and Input Specifications 

C 0 .!!!.!!!§l!.:t~L.21Llig'!;!f:.§L.].fl : Fig u r e E 2 3 Ash 0 w s 
the stackers to which the different cards 
are directed by the specifications in 
Figure E23C; any other arrangement is 
equally feasible if aPfrcfriat€ 
modifications are made in the 
calculaticn-specifications entries. To 
minimize the number of BAr" subroutines, no 
stacker-select instructicns are given for 
cards that are tc enter the normal stackers 
(card tYF€ O~; card types 04, MR; and 04, 
N M R , , 0); it is un n e c e s.s a r :y ( tho u g n 
FermisEitle) to :::pecify the normal 
stackers. 

Summary punching Matching-Group Totals into 
Primary Trailer Cards 

Problem: Usually, summary punching of 
totalS-for groups of matched primary and 
secondary (and, perhaps, also tertiary) 
cards is accomplished by first merging a 
blank card behind each secondary (or ter­
tiary) group. (The application example 
Pre-Billing with Inl§ntor~_fontrol, Figures 
63 to 69, utilizes this standard approach.) 
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Occasionally, it may te necessary to 
design a job so that the tlank card--into 
which data is to be ~unchEd at the end of 
each complete group--is merged behind the 
last card cf each primary group. However-­
as explainEd in the earlier section ~atch­
inq_.Qf F'iles--tlank cards are alliays-Frc=-

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

IB~ INlElNATIONAl IUSINfSS MACHINES COIII'ORATION Form XH·]]51.1 
Printed in U. S. A 

REPORT PROGRAM GENERATOR CALCULATION SPECIFICATIONS 
IBM System/360 

----'---
......... ------------- 12 7S 76 7'1 78 79 ec 

"-------------
,.,..[1] ,d~;:7;o.1111111 

~Ii Indlcaton Resulting 

t- i i 
Indicators 

1 1 
Z.ro 

1 '" - Pius Minu. or 

LIM ~ Factor 1 FioIcI i; Blank 

) 
Operation Factor 2 Result Field 1:t Compare Comments 

1 
~ 

'w ~ 
&:! HIth Low Equal 

I I I' 1>2 1<2 1=2 

J • 5 • 7 • t 10 " 1213 u 15 Ii 17 \I It 20 21 22 22 2. 2S H 27 21 29 30 31 32 33 ~ J5 36 37 31 3t .'1 '2 .3 ... , .. ., .. 
'950 " '253 5055 "57 ,. 59 60 61 62 63 60 65 .. 67 .. 69 70 71 72 n ,. 

o 1 C ~ FLDA SUB ~LD8 FL.OC '3 f) I' 01 C ~2 MR EXIT SS2 
.a C 

_2 
NMR E.XIT SS3 

• • C 113 MR E.XIT 55.3 .'. C 113 NMR E.XIT 554 

• • C " ... NWR N14 EXIT SS4 

• 7 
C 

I i 

• • C : · . ,. 

IBJt1 IBM Sywt.m/360 Buie "-mble. Short Codinll Form 

·1··'" ... ... ....... .'-' ...... . ........... _ .. --~----- . -_.,._- -..... ,.-. ~--.----.- " ... --.. '.-" .. ---- I ";tifieo'I;;;':" "' . J 25 
...... 

JO J2 
o,-.;~ 

36 
'JjOpc<oM ., >0 55 

C . 
"" 13 

Soqoonc. 
65 71 

~S2 START It/J 
i USING 1:._ 

CIO 2 .. X '22 1 

BCR 1 S. lit. 
END SS2 

~S3 START iGS 
USING * .. -cIO 3.X '22' 
BCR 1 S .. 11 .. 
END 553 

s~~ START ~ 
: I L USING * 41 

. i CJO ..... X '22 1 
I 

BCR IS .. 1 ... 
END SS .... 

I 

• Fiqure E23C. stacker Selection cf Input-File Cards Based on File-~atchinq and/or Calcu­
laticn Results~-Calculation and BAt Specifications 
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Solution: As a tlank card is merged behind 
each-"{:rirrary qroup, in preraraticn fer the 
job, it is Funched with the same Matching 
Fields data contained in tre primary group. 
In additicn, a ccnstant (say, 1) is punched 
into all tlank cards, in any cclumn that 
will net te needed. The extra celumn is 
then used as the lcwest (M~) matching 
field. The "tlank" card tren is always 
hiaher in seguence than the grcup to which 
it-belonqs, but lower than the next qrcup, 
and is thus processed after the last card 
of the matching group. 

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

1. 'Ihere must be a column in all cards 
(othEr than the "blank" card) that is 
always blank. 

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

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

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

Fiaure E24 illustrates the problem. 
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• Figure E24A. Summary Punching Matchinq-Group Totals into Primary Trailer Cards--Part I 

~2~m~n!§_2n_EigEI~~1~: The input specifi­
caticns re-emphasize (1) that the Matching 
Fields need not te in the same cclumn in 
different card types and (2) that stacker 
selection--even to the normal stacker-­
shculd preferably be given in the infut 
specifications fer ccmbinEd-file card types 

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

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

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

field was so designed); but, at totdl 
time,the MR indicator is still on if t~· 
preceding primary-file card matched th~ 
secondaries (which were then processed 
ahead of the "blank" trailer card). 011 It 

other hand, at total time, the iu,licdh,,I1 
for the new card is already on, ::51.1 1 k! + 
punching into the trailer card CdJ1 .ljsv i 

conditioned by its indicator (02). 
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Trailer cards of matched groups are 
directed to stacker 2; of unmatched groups, 
to stacker 3. 

Object Program Register Usage 

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

• i 

I Register I Output Calcula tion 
1 I Routines Routines 
I-- I 
I 08 I Base Register 
I I for Sterling 
I I Subroutines 
l- I 
I 09 I Link Register 
I I 
I I , I 

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

Figure E25 itemizes the functions of the 
general registers. 

I 1 , 
I Input Record I Inpu t Data I 
I Routines I Routines I 
I I , 
I Input Control I Base Register I 
I I for Sterling I 
I I Subroutines I 
I I -:I 
I Input Control I Link Register I 
I I for Sterling I 
I I Subroutines I 
I I ~ 

I '0 I Working Address of Table I Data Working I 
I I Register LOKUP Argument I Address Register I 
I I I I 1 
I 11 I Working I Address of Table I Working I 
I I Register I LOKUP Function I Register I 
I-- I I +-- I 
I 12 I I I Base Register I 
I I I I for Sign-Test I 
I I I I Subroutine I 
I I I I I 1 
I 13 I I I File I I 
I I I I Control I I 
I I I I I --I 
I 14 I Link Register I Link Register I Input I I 
I I for Output I I Parameter I I r---- r FleTas-;---SU~rling --T- J ano"L-riiJCaqe -T- r 
I I Edit, Space/Skip I , for Match- I 
I I Routines I I ing Fields I 
I I i I Sequence I 
I I I I Control I 
l-- I I -+ , 
I 15 I Link Register I Link Register I Link Link Register I 
I I for Output I for Sign and I Register for Sign-Test I 
I I Record Routine I Test Zone I for Input Subroutine 1 
I I I Subroutines I Records I 
L-- I I I 

Figure E25. Object Program Register Usage 
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c: 
.2 
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;;: 
'u 
41 
Q. 
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j 
E 
:> 
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"ai-
E a 
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Where Normally Normally Turned On Normally Turned Off 
Used as 

Indicators Where Located Conditioning Indicotors By I When By When 

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

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

r Output: Output 

I I I 
Illndi~ators (cob. 

I I .23-31) 

Field Indicators: _!..."f.U.!.~~=~: ____ 1 Col" '''';~''''' (cols. 9-17) Plus/Minus (but not ±O), Before detail- Non-Plus / Minus data 
. Plus/Minus { Cols. 65-68: respectively, in field. time calcs. _!"I32~ln~!?~.£i.!I~ ____ ------------ Num. only --------------- ---------

Output: Output Initially; upon Before deta i 1-

Indicators (cols. Ojl; (num., incl. ±O); or 
Blank-After; & Non-D(tl data read 

time calcs. 
Zero/Blank Cols.69-70 before detail 23-31) 

'fj (alph.) in field. calcs. when in from field 

field O(tl 

fal~: Con~ol Level 
(cols. 7-8) 

Control Level Input Specs ICalc: Indicators Control break of that Before total- Program itself After detail-
(L 1-L9) Cols.59-60 (cols. 9-17) or higher level time calcs. time output 

/Output: Output 
Indicators (cols. 23-31) 

Matching Records Input Specs • .:.. cols. / Cole: IndicatQrs Matching of primary Before detail- Non-match between Before detail-
(MR) -- based on 61-62: M1, M2, (cols. 9-17) with secondary &/or time cales. primary and other time calcs. 
Matching Fields M3 Control MR { Output: Output tertiary record records 

Indicators (cols. 
23-31) 

Calculation . Cole. Specs.- / Calc: Indicatars *Note: Zero-or-Blank indicators for arith. Failure to satisfy the Immediately 
Resulting Indicators Columns 54-59 (cols. 9-17) and TESTZ ops. are on initially and assigned condition 

{ Output: Output following Blank-After when the specifications 
---------- Indicators (cols. ----------- ------- in the line are executed 
..c .: { Plus 23-31) Plus result Immediately. 
''E 8" Minus Minus result when the 
<t Zero Field contents zero* specified ---------- 1------------ condition is 
~ I High 

Factor 1 > Factor 2 met upon o Low Factor 1 < Factor 2 execution of 
U Equal Factor 1 = Factor 2 the operation. ---------- -----------
N {PIUS 12 = hex. 50 or Cx 
I- . 11 = hex. 60 or Dx V> MinUS 
~ Blank Jother: hex 4=50, 60, 

----------- teXt Dx* 
~-----------

~ {High Factor 1 < Factor 2 
:..: Low Factor 1 > Factar 2 
9 Equal Factor 1 = Factor 

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

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

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

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

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

OF/OV (Overflow) Nowhere After outputs forrowing printing at/post 
channel 12 (but not 1) 

After next detail-time output 

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

When system is restarted after halt 

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

NOTE: 1 Any indicator may be turned Q!:! by a SETON specification, or turned g£f by a SETOF specification. 
2 Any indicator except LO may be assigned as Field or Resulting Indicator -but, for unconventional assignments, Indicator 

Hierarchy and RPG Program Logic should be consulted. (Indicator LO can only be assigned in calculation Resulting Indicators.) 
An indicator of one name or number is the some indicator no matter where or how often assigned. 
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This brief column-by-column description of 
each of the five RPG sfecificatiens fcrms 
is intended to provide a cencise reference 
quide for the normal, commcn entries. 
Abbreviated rhraseclogy is empleYEd (symbol 
~ = tlank). Fer details, and less cenven­
tional specifications, the body of the 
manual should be consultEd. 

Figures 6 (RPG Proqram logic) and 3E 
(Fields Fertinent to Each Cperation Code) 
are repeated at the end of this chapter, 
for the user's convenience. A new chart 
(Figure fl: Calculation CpEratiens Surr­
mary) is alse appended. 

Note: The numbers that follow the 
underscored item namE rerresent the 
specifications-card column for the item. 
'rhe (R) er (0) after the card-column 
numbers indicate that an entry is required 
or optional respectively. 

ALI SPECIFICATICN FORMS 

.!E£~ 1-2 
line 3-5 

(0) 
(0) 

Any EBCDIC characters (see Arpendix D) may 
~e enterEd, and any positicn may te left 
~~ank. ]~~gmm~~g~g: Ascending numeric 
sequence, to number cards in the order in 
which tFey are to be eriteredTriEofhe sys~ 
tern. The specifications types must be in 
the follewinq order for pregram generation: 

File Descriptien Specifications (code F 
in col. 6) 

File Extension Specificatiens (cede E 
in cel. 6) 

Input Specifications (code I in cel. 6) 
output-Format Specifications (cede a in 

cel. 6) 
Calculation SpEcificatiens (code C in 

col. 6) 

The specifications types are summarized 
here, however, in the same sequence in 
which thEY appear in the body of this rranu­
aI, which was thought to be the most likely 
order of writing an RPG pregram. 

The first two linE-numtEr digits arE 
preprinted fer cenvenience, en the first 15 
lines of each page; the third is available 
to identify additional lines to te 
inserted. 

F 0 £.!L.T.1.E§ 6 ( R ) 

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

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

Any information desired to identify the 
specifications card. 

FILE DESCRIPTION SPECIFICATIONS (REQUIRED) 

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

File 1.Y~ 15 (R) 

I = Input: File name appears in input--but 
not output--specifications. 

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

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

File DeElg~ation 16 (C--this RPG; R--other 
RPGs) 

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

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

secondary ahead of tertiary. 

t> = cut put file 

E = LR turns on when last data card of all 
input or combined files for whic} E is 
specified has teen processed. 
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t Turning on of LR determined by E 
entered for ether fileE; or, if ~ for 
all input and combined files, 

[

- E" entry for all input and combined 
- fileE. 

= tR turns cn when last oata card of all 

l input or combined files has been 
frec esse d. 

leave blank for output files. 

~Qence 18 (R: multiple input er 
combined filesj 

(0: single input or combined 
file) 

t output file; or 

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

A 

D 

Ascending }EeqUence of single or of 
all multiple 

Descending input and combined files. 

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

Columns 12=12 Leave blank. 

Device 40-46 (R) 

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

CRP20 
MFCM 1 
MFCM2 
PRINTER 

PRINTLF 
PRINTUF 

PUNCH20 
PUNCH42 
READOq 

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

special feature) 
IBM 2520 Card Punch 
IBM 1442 Card Funch 
IBM 2501 Card Reader 

Col~n~~-65 Leave blank. 

Comments 66-74 (0) 

Any information t at is to be printed next 
to the SF€cificat cns at object-program 
generation time w thout affecting the 
prog ram. 

INPUT I 'L)~rtn TT"lT:'lT"\\ 
\ 1.\ D \l U .L .[\.c.. lJ J 

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

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

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

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

AND Relationship 14-16 (0) 

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

OR Relationshi:e 14-15 (0) 

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

Sequence 15-16 (R) 

To check relative sequence of card types 
within a file: 

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

Assign 0' to the first such card type 
within a file; 

Assign any two-digit numbers (higher 
than 0;) to succeeding card types, 
in ascending sequence. (Leading 
zeros must te recorded.) 

Note: Sequence does not recognize Control­
Level breaks. 

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

Record any two alphabetic characters. 

When both card types with numeric and 
alphabetic Sequence codes exist within a 
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file, these with alFhabetic codes must 
apFear first. 

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

Number 17 (R: ccls. 
(fJ: cols. 

15-16 numeric) 
1:-16 alphabetic) 

t 
1 
N 

Sequence code is alphacetic 
One such card Fer grcuF } 
One er more such cards per 
grouF 

Sequence 
code is 
numeric 

Opticn 18 (0: cels. 
(t: cols. 

15-16 numeric) 
15-16 alFhabetic) 

t Sequence code is alphacetic; 
or 

c 

Card type must ce reFresented) 
in each group (sequence 

?code is 
Card type need net be repre- \numeric 
sented in each qrouF 

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

No indicator to be assigned to this 
card type; or 
GR line to which same indicator is to 
·8;fTp±·y····as·i"fi·-efi.epf-€€€-fr:t.ft<y ·l-~e· w i-t-h- .. 
indicator; or 
AND line 

Indicator turns on, and previous card­
type Resultinq Indicator turns off, before 
total tiKe fellowing reading of card. 
(Other indicators--besides 01-99, H1, H2-­
are also Fermitted, but require detailed 
understanding of time relationships and 
indicator hierarchy.) 

Three identical subfields: cels. 
21-27, 28-34, 35-41. Sutfields are in AND 
relationship; additcnal AND subfields, and 
OR relationships, availarle through AND and 
OR lines (see cols. 14-16). Only the 
first sutfield is descriced here. If 
entire area (cols. 21-41) blank, all cards 
tested against this line are identified as 
this card type. (See !~!~~~Q1-!he ~Erd= 
~~~g~~ce fn~£~ for erder in which 
identification lines are tested.) 

Po§itiQn_Jfsl§~_lj=l~l. Number of card 
column containing an identifying code. 
Right-justify; leadinq zeros unnecessary. 

N 

C 

D 

The ccde (col. 
must be absent 

'Ihe code (col. 
must be present 

27) , 
tto satisfy criteria 

27)~ for this card type 

Match entire character in data-card 
column against entire code in specifi­
catien col. 27. 

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

Z Match zone portion of character in 
data-card column aqainst zone portion 
of cede in specification col. 27. 

ChE~ES!~Jfol~l. Identifying code 
(any EBCDIC) for which to test. If D or Z 
in col. 26--with other than A-Z, 12, 11, 
0-9, +0, -0, or ~--see c/z/n in body of 
manual. 

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

Input-file card type to normal or 
enly stacker of I/O device; or 
Combined-file card type requirinq 
cutput operation; or 
AND line 

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

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

Note: R means that the entry is required 
When there is a Field-Descrirtien line. 

Pack.§Q 43 (0) 

Input data in standard (non-racked) 
format; or 
Input data net defined as numeric. 

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

Maximum length of field = 8 celumns 
( = , 5 digit rosi ticns, plus sign); 
No Control Level (cels. 59-6 0) or 
Matching Fields (cols. 61-62) entry 
permitted. 

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

Fr.Q!LJ£21~.!-~.!!= q 71· ) 
First (leftmost) > 

To_J9.Ql§~ __ ~~-511· \ 
Last (rightmost) } 

card column of 
input field-­
range: 1-80 

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

than- 80: Numeric field--15 digit pesi­
tions (plus sign); Alphameric field used 
in CCMP operatiens--40 positicns. 

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

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

a. Used in arithmetic calculatiens; or 

t. To be used in numeric (as con­
trasted with logical) CaMP opera­
tien; or 

c. Tc be formatted for output ty edit 
werd or zero suppress; er 

d. To act as search argument (ICKUP 
operation) for an argument tatle 
defined as numeric; or 

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

Definition as numeric: 

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

b. Strips all zones for use of the 
field inControl-Level or Matching­
Fields operations. 

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

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

code) : 
first alphabetic, remainder alphabetic 

or numeric. 
No special characters or embedded 

blanks. 
AI. T'SEQ, CONTD (x), TAB ~x) (~) (x), and 

PAGEx(x} prohibited--see body of 
manual for use of FAGEt~. 

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

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

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

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

Packed input fields cannot have Control 
Level assigned. 

A primary file can be matched to a 
secondary file, or to a secondary and a 
tertiary file; and files can be seguence 
checked. 
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M 1-M3 Successive cards of sinqle or mul­
tiple input and ccrrbined files are 
~eguence-cl:ecked en the field (~) ; 
also 
Multiple inpul OL combined files 
are matched on tte field(s)--this 
oetermines status of MR indicator, 
and seguence in which cards frem 
the several files are precessed, 
within the prj.orities (primary, 
secondary, tertiary) established by 
the file order in the input 
~pecifications. 

M1 must be assigned tc lowest-level or 
only Matching Field, M2 to next higher, M3 
te highe~t. 

A Matchinq-Fields level cannot be split 
tetween several fields in ene card type. 

Matchinq Fields may be assigned to some 
card types and not other~; tut 

a. At least one card type in each of 
multiple input or ccmbined files 
must have "atching ~ields assigned; 
and 

t. ~hE same numter of Matching-Fields 
levels must be specified for all 
applicable card types, and the 
length of a Matching Field of cne 
level must be uniferm. 

If any field to which a Matching-Fields 
level is assigned is defined as numeric, 
all matching and/or seguence-checking for 
that level is numeric (all zcnes stripped). 

!'3~S: .~g~.~1:!.p_~t._K.i~ ~ q_~ _c a n.!1 0 t h a v e Mat chi n q Fields a~~igned. . .. -- -- .-.- . . .. -.---.--.-. 

Matchinq Fields have DC inherent rela­
tionship to Control Levels, nor need Con­
trol Levels te specified selely because 
Matching Fields are specified. 

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

If the same Contrel level or Matching­
Field~ level aFpears bcth with and 
without an indicator in Field-Record 

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

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

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

Ei§1~Indi$2£§ 65-70 (e) 

Enter any indicator code (normally: 0'-99, 
H1, H2) to cause that indicator to turn on 
if the field contents conform to the 
assignment of the indicator; any indicators 
assigned to the other two conditions turn 
off--the settings occur before 
detal.l-calculation time. (DO not drop a 
leading zero.) The same indicator assigned 
to more than one condition turns on if one 
of these is satisfied. 

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

~Jcols. ___ 65-§&l. Tests for value in 
numeri£ field greater than zero (low-order 
position '2- or no overpunch--but excluding 
all-zero value signed plus). 

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

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

leave blank unless processing Sterlinq­
currency ameunts. (Refer to SRL publica­
tion IBM Systg~36C Model 20, Sterling Cur­
ren£~_g£2£essing-R2~1i~~§, Form C26-3605.) 
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CAICULATICN SPECIFICATIONS (CP1ICNA1) 

SEe Figures G1 and G2 at End of chapter for 
sUFFlementary details. 

Note: OFeraticns cccur in the erder sFeci­
fied, Vlithin grcuFing cf detail time or 
total time (see cels. 7-8). 

~ = Detail-time cperation 
11-L9, LE, 10 = Total-time operaticn, and 

Ferfcrmed cnly if the Epe­
cified indicator is then 
cn. LO ncrmally alVlaYE on 
(exceptions: see text). 
l'-L9 cn Vlten ccntrcl treak 
of that cr higher level. 
LR on after processing last 
input card (alEc turDE cn 
11-19) • 

Note: All detail-time calculaticn specifi­
c;:t"ions [ust precede those fcr total time. 

Three identical subfields in ANt rela­
tionship: cols. 9-11, 12-14, 15-17. One 
to three indicators may te entered to con­
dition performance of thE operation. sta­
tus cf tt€ indicatcrs not affectEd ty 
specification here. 

Entire field blank = Execute operatien each 
program cycle 

txx (xx = any 
indicatcr) 

Nxx 

Execute operation only 
if that indicater is 
on. 

Execute operation only 
if that indicater is 
off. 

Note: An indicator in cols. 7-8 is in AND 
relationshiF tc indicators in eels. 9-17. 

18-27 
33-42 

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

Must tE defined as Result Field in cal­
culaticn EpEcificaticns cr--if it is an 
inFut field--in inrut Epeeifications. 

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

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

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

]~1§: + is punch combination 12-6-8 

Alphameric. Maximum lenght: eight EBCDIC 
ch;:r;:cters, plus enclosin.g apostrophes. 

Fa~1Q~_J used with operation codes ADD, 
SUB, MULT, DIV, CaMP, TAG, LOKUP. 

Fa~1g~-1 used with all operations except 
MVR, 'TESTZ, SETON, SETOF, TAG, RLAEL. 
(Field name limited to four characters if 
used with EXIT operation.) Also see 
Figures G1 and G2 at end of this chapter. 

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

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

Operations with Reduced Field-Size limits 

COMP (alphameric): 40 positions 
1CKUP (alphameric): 80 positions 
Arithmetic ops. reguire numeric fields; 
TESTZ reguires alphameric field. 

Name (left-justified) representing loca­
tion where resu~t of operation is to be 
stored. One to six characters (four­
character limit if uEed with RIAE1 OPe 

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

See Figures G1 and G2 at end of chapter 
for operations requiring Result-Field 
entry. 
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Every Result Field must te defined ence, 
either in a calculatien sFecificatien er-­
if it is an input or table field--in the 
input or file extension specifications, 
respectively. If defined Kore than ence 
(unnecessary), all defini tions (length, 
decimals) must be uniform. 

A field is defined by assigning field 
name (cols. 43-48), field length (cels. 
49-51), and--i f numeric--decimal Fosi tions 
(col. 52). Resul t Field is used wi th 
arithmetic, move, TESTZ, and RIAEI 
operations (i.e., all exce~1 CCMF, SETCN, 
SETOF, Ge'lC, TAG, EXIT); used with [CKUP 
only if function table. 

1- 1 5 

1-40 
1-80 

Ne Result Field with this operation 
(cols. 43-48 blank); or Result 
Field not defined here. 
Numeric field (if teo short fcr 
result, high-order digits lest). 
Alphameric field used in COMP op. 
Alphameric field used in tacle IO~UP 
op • 

• -25~= Alphameric field, net used in ceMP 
or LOKUP OPe 

Leading zeros unnecessary. 

t AlFhameric field (cr numeric field 
that need not ce defined as such); or 
No Result Field with this operation 
(eels~' --~3 ';;Sf1ilcinkl ;6t-
Result Field not defined here. 

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

with logical) eeMP op.; or 
(c) To be formatted for output ty 

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

op.) for argument table defined 
as numeric; or 

(e) output to be in packed format. 

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

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

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

Plus J£ols~ __ 54-221. Result greater than 
zero (excllldes+O). 

Minus (cels.56-57). Result less than zero. 
Zer2-1£~1§~ __ 28-2~1. Result zero (always 

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

Compare (CCMP) operation (R--at least one) 

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

> Factor 2 
< Factor 2 

Factor 2 

Comparison algebraic fer numeric fields, 
logical (EBCDIC sequence) for alphameric 
fields. 

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

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

Hign_J£Ql§~ __ 2~=221. 12-zone (hex.50 or 
ex) 

Lo~-1£olE~ __ 2£=57l. 11-zone (hex.60 or ex) 
Bl~n~_Jcols~_~~=211. No zone (not hex. 

50, 60, ex, Dx). Also on initially, and 
following Blank-After (Cutput specs.). 
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Set Indicators 
one) 

I C'"C\ 'TIf'\ 1.1 
\...JJ,;J.LV J.l I 

, ___ .L 

J..ta;::,I.. 

The indicators specified are turned on 
or off, respectively. 

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

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

If indicators are assignEd to t~o ccndi­
ticns, an Equal match takes precedence. If 
a table entry meets a specified condition, 
the corrEsFonding indicator turns en; a 
different indicator assigned tc another 
condition, turns off--if it is the same 
indicator, it will bE en. If the 
condition(s) cannot be satisfied, the 
indicator(s) will be off. 

Search 
!£g~:m-en! 

2 > Factor 1 
2 < Factor 1 
2 Factor 1 

Note that High and Lcw significance is the 
reverse cf fcrm-cclumn heading. 

other Operaticn Ccdes 

No Resulting Indicators permitted. 

co~~§n1~ 60-74 (0) 

Permits any ccmments to re printed at 
generaticn time next to specificaticns in 
the same line, without affecting program 
generati·cn. . 

FILE EXTENSION SPECIFICA~ICNS (OPTICNAL) 

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

Leave clank. 

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

first three TAB, remainder alphabetic or 
numeric. 

'No special characters or embedded 
blanks. 

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

Number of Table Entries ~r Record 33-35(R) 

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

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

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

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

Leave blank: Packed-data table input 
not permitted 

Decimal Positions 44 (0) 

1) 

0-9 

N 

1> 
A 

D 

Alphameric 
Number of decimal places in numeric­
table field. 
o 

~able search only for Equal match 
Table values in 1 
ascending sequence High or Low search 
Table values in specified 
descending sequence 

Se~ond Tabl§L Alternating-Table Formats 
46-57 (0) 

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

Equivalent to cols. 40-42, but for 
second table. 
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Leave tlank. 

]~£i~~1_Rf~i!i2n~ 56 (0) 

Eguivalent to col. 44 

Eguivalent to cel. 45 

£om~~n!§ 58-74 (0) 

Permits any ccmments to be ~rinted at 
qeneraticn time next to specifications in 
the same line, w~thout affEcting program 
generaticn. 

OUTPUT-FCRMAT SPECIFICATICNS (CPTICNAL) 

output specifications contain entries cnly 
for output and cembined files. All detail­
(or heading-) time output s~ecified ahead 
of total-time output. output (within 
groupinq of detail and tctal time) occurs 
in the order specified--except (1) separate 
overflow-output time and (2) card-print 
transfer to output-storage area after card­
punch trarisfer fer same File-Identification 
qroup. 

(Freferably, alternate funching and 
forms-~rinting when more than ene of either 
durinq same cycle segment.) 

Xil~~~~~ 7-14 (R) 

Enter once for each outfut eperaticn to 
the file (but card punching and card­
printing to the same card specified under a 
single file-identification entry). 

Exception: When cutput te same file 
specified refeatedly, file name need net be 
repeated if no other file name intervenes. 

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

1Y~ 15 

r (0 r H) 
'I 

(R) 

Detail-time output 
= Tctal-time output. 

Durinq overflow output, T output precedes 
D. 

1-5 

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

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

AND = Output Indicators (cols. 23-31) in 
this line must be considered with 
those from the preceding line to 
estatlish the conditicns under which 
the output is ~erformed. 

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

Forms control frem the precsdinq line is 
applied unless cols. 17-22 contain an 
entry. (0 is considered an entry.} 

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

~ 0 (see exception for CR lines, above) 

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

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

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

1. Leave blank in AND line 
2. S~ace/After or Skip/After has throuqh­

put advantaqe ove~ Space/Before or 
Skip/Before. 

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

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

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

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

Entire field blank 

fJxx (xx = any 
indicator) 

Nxx 

1)0~ (or 'bOV) 

Execute operation each 
proaram c yc Ie. 

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

CAUTION: If no conditioning indicator is 
specified, or only 1P, or only Nxx for 
indicators trat are off initially, or txx 
~or indicators that are on initially (Zero­
or-Elank), the output is per~ormed before 
t}e first card has been read. 

IFi~1~_De§~riE1ion_an~_~ontrol 23-47 (0) 

One line describes one output field 
within the file-identification group 
--separate line required for card punchinq 
and card document-printing. 
Field-description lines follow immediately 
bpnea t} the pertinent file identification-­
~ield description must not be on same line 
as file identification. 

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

1. No AND lines 

2. No OR lines 

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

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

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

Any field name defined in Input, File­
Extension, or Calculation Specifications. 
Field namE PAGE for automatic consecutive 
number ing. 'Left- j usti fy. Fields need not 
be listed in the order in which they are to 
appear in the output file. Prohibited 
names: ALTSEQ, CONTD(X), PAGEx(x}. Leave 
blank if consta-nt specified (cols. 45-70). 
Either field name or constant required. 

Zero Suppress 38 (0) 

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

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

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

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

CAUTION: Allow for expansion of field by 
edit wora. 

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

~ 0 = Punching 

1-6 Print head to be used for 
interpreting. 

Pa~fed 44 (0) 

~ Data to be output in standard (non­
packed) format; or 

P 

Pield not defined as numeric; or 
Constant 

output of data, from field defined as 
numeric, to be in packed format. The 
output data is then of length 
L = (n+1+E)/2, where 

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

1, if n is even 

COQ~l~nt 45-70 (0) 

left-justify. Any EBCDIC characters 
that are to appear in tre output recora are 
~p.~g.if!.~.gh~K~J: .~.rL~l.Q~~.gt.nC:l..p~$.trQpJ1E;J;:;_~_ ... 
(Two successive apostrophes within the con­
stant appear as one apostrophe in the out­
put.) Distinquished from edit word by 
absence of field name (i.e., cols. 32-37 
are blank). Zero Suppress (col. 38) and 
Packed Pield (col.44) must be blank. 

Eaii-RQ£Q 45-70 (0) 

left-justify. Any EBCDIC characters, 
enclosed in apostrophes. Some of the 
characters appear as such in the output 
record; others serve special functions. 
Distinguished from constant by presence of 
field name (cols. 32-37). The field named 
in the line must be definea as numeric, and 
must contain valid diqits (no hex. A-P, 
except in sign position). Zero Suppress 
(c 0 1 '. 3 8) and Pac ked Fie 1 d (c 01 • 4 4) m us t 
be blank. 

Abbreviated rules for edit words. 

1. Body of E di t word = Exact number of 
positions allowed for data diqits, 

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

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

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

record position, regardless of 
handling of leading zeros. 

$0 Floating $ symbol $ replaces 
rightmost leading 0 through this 
(O-en try) poi nt. 

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

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

Presence of eait word removes low­
Q!;"Jl~ r- PQ;?i:tigI} .. ~_9.ne. fr.QIlL .QJttQut, .. 

2. Status portion of edit word = Positions 
to right of body throuqh CR or - sym­
bol, usea to identify necrative values. 
If no CR or - to riqht of body, there 
is no status portion, 
~ or & = ~ in output record 
CR or - = CR or -, respectively, in 

output record when data 
neqative 
~ in output record, when data 
not neqative. 

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

reave blank unless processing Sterlinq­
curtency amounts. (Refer to SRI publica­
tion IB~_~Y~1emL1QQ_Mode~ZQL~ter!ing_~~~= 
£gn£Y_R£Q£gssina_R2~line§, Form C26-3605.) 
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Op. Nature af Operation Factor 1 Operation 
Factor 2 Result Comments 

Class Code Field 
Possibilities Presented Algebraically 

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

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

~ Subtract Factor 2 from Factor 1 a (N) SUB b (N) c (N) a-b=c/a-a=O/b-b=O/a-c=c I I c-c=O is the most 

~§ c-b=c I/c-c=O efficient method to 
I: j set a field to zero 
o 0 =c Set Result Field to zeroi then subtract I Z-SUB b (N) c (N) O-b=cl/O-c=-c O-c=-c: best method ~ GI I 8- ~ I Factor 2 I to reverse sign 

I 
.!:!"O Multiply Factor 1 by Factor 2 a (N) MULT b (N) c (N) axb=cl axa=a 

2 
/bxb=b 

21 axc=c I I 
'to cxb=c I I cxc::=c 2 
E E 

..r:: .-
-"E ~ Divide Factor 1 by Factor 2 (! (N) DIV b (N) c (N) c+b=c/c+c=l/b+b=1/c+c=c

11 b;'O <0 
c+b=c

1
/c+c=1 No Half-Adjust if 

MVR follows 

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

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

a longer Factor 2: Not moved. 
't:l 
GI Move Factor 2 into Result Field - MOVEL b (A/N) c (A/N) No decimal alignment performed. If Factor 2 shorter: Right j left-justified I positions of result field unchonged. If Factor 2 longer: 

"0 Excess.right positions not moved, except for the sign if the 
'0 result field is mmeric. 
I: 

.. 0 from low-order position of Factor 2 MLLZO b (AjN) c (AIN) 
21; to low-order Result position o u 
.~~ 011 from high-order position of Factor 2 MHHZO b (A) c (A) GI- l: 
11.0) 0 to high-order Result position· 0.: N 
OIl':: 011 

> from low-order position of Factor 2 > ;:) 0 0" 
~~ ~ to high-order Result position I MLHZO b (AjN) c (A) 

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

N 2 Compare Factor 1 to Factor 2 a (A-N) COMP b (A-N) Numeric fields decimal-alignedi missing positions treated as 
0 .... u zeros. Alphomeric fields left-aligned; missing positions VI .-

WIJ't:l treated as blank. Numeric compore is algebraic; alphameric 
.... I:..!: 

is logical EBCDIC. ~ 0 0) 
.. I: Q. CIt __ 

a~-; Identify zone in high-oraer posiHon of iESiZ c (A) A Resuiting indicator assigned to Biank is on at start 8. foilow-

u<e! alpho. Result Field ing Blank-After 

:! Tum on one, two, or three specific SETON 
0)£ indicators 

:E 8 Specify one, two, or three Resulting Indicators 

~] Tum off one, two,or three specific SETOF 
indicators 

11, 
Branch to another RPG calculation GOTO name One to six characters ~ 

0 specifications line First character alphabetic; 
0)= 
I: 0 Identify line as destination point of GOTO name TAG One to ,ix ,ham,te" I remainder alphabetic or numeric. 

&~ III instruction(s) RLABL may also be 
~12 Branch to an external B.A.L.· routine EXIT name One to four characters TABx or INxx. g: .~ Identify RPG field for use in external RLABL name 
eo-g routine One to four characters mZ_ 

~ 
Search argument toble for value that bears argument LOKUP 

I T~;;~(~bll 
function table I No decimal alignment performed. At least one Resulting 

011 T to search argument the relationship speci- I a (A-N) (oplional) II""kO'" neoded. Do 001 ogign R.wlling I""i~ ... to 

I 
Jig fied by Resulting Indicator(s). If a function (A-N) TABx(x)(x) both High and Low. Table should be in sequence if 
~...J table is specified,corresponding function is (A/N) Indicator in High or low. 

located. i 

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

both fields must be alike 

Figure 81. Calculation Cperations Summary 
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IB~ INTBHATIONAL IUSINESS MACHINES COII'OIATION 

REPORT PROGRAM ..GENERATOR CALCULATION SPECIFICATIONS 
IBM System/360 -----

p~-----------------

"- -----------------

i! IncIlcators 
Resulting 
Indicators 

1 1 
i i z .... 

I 1 II ..... - .. 
floW 

Iionk 
line 

~ ] 
Factor 1 Operation Factor 2 R .. ult FIeld 

~ 1~ Compare 

* 11 ~ low ~ l l l * 
1>2 1<2 

) • S 6 7 • • 10 It 12 '3 , .. '51617 II I. 20 21 22 23 24 25 26 27 21 29 30 " 32 :13 :w 35 ,. 37 31 3t 40 41 42 43 .. ., ... 47 .. 4f:J051 5253 54" 5657 "" 
, 1 i C[J -1" --f'-~.t~~ I eN\) i i IA'oIDI I I IN I ! IN -~- r~- -~-
'/2 : cIT - ... ---~ - -'.+- ! I i / i I I ! ~!-!A!DID ; I N • ~ I -1-1-- I-~ 
" ! cI-I_ -~ - 1--.- ~" : SUr81 : it-. .)1.1 _'-1 _ _ L 
oj. I -~- I I i I Z:- ,5U!~ .... i N -1-- i 

cl-.... -- 1--.- - 1-- -.jo-

,_ 12'·3351.1 
Printed in U. S. A. 

Comments 

60 " 62 63 .. 65 66 67 " " 70 71 n 73 74 

I i , I ! I If:l, 

! ' I ! I : I ' .' I 

I : 

I ! r i ! : I 

,t. , , (Nil ~:U LT tIo N -'-- -.;.- i : I I • , i I 
CI-. __ -- f-+-- -

~T. I C - ... - -- (!N:) DIV .... 1'1 -14- -l- ' I I i i ! I , , i 

,T'I q-. - .... -- -1-- - .... - - i VA I , 
i ~ - -1-+- -+-- i i i i : , 

i i 
I 

I:' ! C -I-. ..... - 1--.- - - I ~ Vf Ai/IN I AlIii' , ! : I I ; ! i : : I : ; ! I 
, ,I c_ I I OV ~L AIIN . I , '(~!/I" I : I ! I I , 

! i I , 
... -- I- -- I-- ! ; 

1 I.! c -- -- !-- ! l!1L L ziti AlliN I (~JI" I 
I i ! : : , --

II C 1--1-. ... - - -1--r- - 1-. - i WI H Hizlt-i fA fA 1 I 1 
I ill i I . I I 

1 2 CI-. ~ L HZ:" All!" IA I i I : I i I I i , 
I 

-I- . ... - -- --
I 'i C -~-' 1--

I HI. Zill fA I AlII'" ! i i Iii I 

I • I C I- -1-- - lA-ND ~MP lA,-N T I I Ii. I 

I • C 
I TE S1Z A I j I i I 

I ! ! - - I 

C - ET ~. I ' ! i I i 
I I 

lET OF TT :1 ! I I 
C -
c_ -- ~- - - -- - i 10 TO IN)! ME I : I i! I I 

I C __ ,..._ ("..., WE [ ,AG ! ; i : T , : 

C 
'-- - '- .... --_. --.- EX IT ~~ tt~ I II ·1 ! I 

i C LA &L ~~ !i~ -,...1-- I I i I i 
A- NI) ~" liP ~A 8~ =~ IT ,'I ~lA 11'1 f-

Ii IT I, C _. 
~- - - ... 1--- - -.. ···--·t.-=~~~~~or!~~:.::~\::OTum; ............. . 

I 
~~ : ::::;:"' I Pt.. ~ .. , ~i ~!us~ ~:,:I ~~.:!r 

Le,."": . E..try R&1.ulted.jNax. Len,th WNl- A ... N Result; ... } At l .. sl .... e r.,\"ir.d_~ D-OO Da-o 

--- - - - -E.atry Optloncal o~ Entr, <A-N)- EIUtcr.boot both 110_ IJldlcators --- --- ----Op~ionDI 

• NOTE: The entries designa.t.ed Q.S required in. Field Length. ctnd. Decima..l Positions a.re neCeS9d.Y~ onl~ if the 
a.ssocia.ted. Result Field. is nat c:l.efined. elsewhere. 

Figure G2. Fields Pertinent tc Each CFeration Code 
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During generation of an object frogram, 
RPG frints a listing that ccntains: 

• The comflete image of every specifica­
tion card in the RPG scurce-frogram 
deck, one card te a line. 

• A consecutive number, as counted by RPG 
during reading of the source deck-­
frinted to the immediate left ef each 
source-card image. 

• A siqnal--the letter "S"--to the left 
ef the consecutive number, whenever the 
contents of columns ~-5 (page and line 
sequence number) of a specificaticn 
card represent a repetition cr ster­
down in EBCDIC sequence frcm the pre­
ceding card. This does not interfere 
with continuation ef program genera­
tien. ("S" is nct printed the first 
calculation specificaticns line.) 

• Messages that reflect the status o! 
cbject-program generaticn, signal all 
kinds ef errors, and dccument core­
storage assiqnments. 

A specimen of an EPG frcgram listinq is 
included in the SRL publication l]]l~~E!~~L 
36Q_~~~1_20L~~£~f!~rogfE~gen~fA!~f_1Qf 
punch=Ca~_~gui~~en!L_Q~f~!ing_pr~~~~f~§, 
Form C26-~800. 

A~S~it~S ru~t~t R~G G~~~Ri~rb.bt OBjECT 
PROGRAM 

Me§§A~lQ~B!ifi~ti~n 

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

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

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

Figure B' portrays the messaqe­
identificaticn format, and lists the 
related codes with their meanings. 

The words CARD NUMBER are rrinted at t~e 
end cf mcst messages, followed by the con­
secutive number(s) of the specificaticn 

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

RG I 2 0 E C X ----t .. ~ 

Program Identification: II 
RG (for RPG) I T TjV ~-

Serial Number: I 
unique number for I 
each message I 

I 
*Significance Code I 

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

*Significance Code 

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

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

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

ERROR 
Correction in 5O~ce program required. 

INFORMATION 
Infonnatory message only. Operator action usually not required. 

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

**Type af Specifications to which Principally Applicable 

F = File Description 
E = File Extension 
I = I~ut 
.0- = Output FOI'lllat 

C = Calculation 

Figure H 1. 

~§sagg~ 

Format of Message­
Identification Code 

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

The phrases s~own in upper-case 
characters represent the actual RPG 
messaQe. 
Sentences in lower-case letters qive 
supplementary information that is not 
printed in the program listinq. 

RG001 I 360/20 RPG LISTING. 
RPG prints this heading if 
the RPG source deck starts 
with the RPG Control Card. 
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EG002 

RG003 

EGOO 4 

RG005 

RG006 

RGO'O 

RGO 11 

RGO ~ 2 

RG013 

RG014 

RGO~5 

RG016 

I 

A 

A 

C 

STORAGE POSITICNS. 
This message is fellowed by 
the core stcrage capacity 
specified in the RPG Cen­
trel Card (Card H) for the 
systems used to generate or 
execute the program. If 
different capacities are 
specified, the smaller is 
used. 

ERROR IN STORAGE MAGNITUDE. 
This message is associated 
with halt t12. It indi­
cates invalid entries in 
cols. 7-9 or 12-1q of the 
RPG Centrol Card (Card H). 

NO CCNTROL CARD. 
This message is associated 
with halt t11. It indi­
cates that the source deck 
is not preceded by an RPG 
Centrol Card (Card H.) 

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

PROGRAM TOe EIG. 
This message is associated 
with halt D13 

C F THE FILE NAME IS NOT 
REFERENCED. 

E F FILE DESCRIPTICN SPECIFICA-
TIONS ARE MISSING. 

File deseriptien cards must 
precede all other specifi­
cation cards in the RPG 
source deck. 

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

E F FILE ~I'YPE ENTRY (Cot. 15) IS 
NOT I, C, OR C, OR IS MISSING. 

E F FILE TYPE (Cot. 15) AND 
DEVICE (COLS. 40-4E) ARE 
INCCMPATIELE. 

E F SEQUENCE (COL. '8) DOES NOT 
CCNTAIN A, ~, OR ELANK. 

E F SEQUENCE (cct. 18) IS NO'I' THE 
SAME FOR ALL INPUT FILES. 

When there are mUltifle 
input or cemtined files, 
all must have the same 
sequence specified. 

RGOi7 

RG018 

RG03' 

RG032 

RG033 

RG034 

RG041 

RG042 

RG043 

RG044 

RG045 

E F COLUMNS 40-46 CONTAIN AN 
INVALlt DEVICE. 

E F FILE NAME OR DEVICE IS 
MULTIPLY DEFINED. 

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

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

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

ters or embedded blanks, 
or 

c) does not beqin with TAB 

E E THE TABLE NAME HAS NOT BEEN 
REFERENCEt. 

The table name defined in 
the file extension specifi­
ca tions is not r.eferenced 
in the calculation 
specifications. 

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

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

E I INPUT SPECIFICATIONS ARE 
MISSING. 

Infut specification cards 
must precede output speci­
fication cards. 

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

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

E I THE FILE NAME DOES NOT REFER 
TO AN INPUT eR CCMBINED FILE. 

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

Under cne common file name, 
a card type with numeric 
sequence specification is 
followed by a card type 
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RG046 

RG047 

RG048 

RG049 

RG051 

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

E I ENTRIES IN NUMBER AND/OR 
OPT I C N (C 0 L S • 17 - 1 8) ARE 
INCORRECT. 

Card-type sequence checkinq 
is specified in columns 
15-16, but celumns 17-18 
contain an incorrect entry; 
or, the entries in cols. 
15-16 are alphabetic, tut 
cols. 11-'8 are not blank. 

E I ERROR IN RECORD IDENTIFICATION 
CODES (COIS. ~1-26, 28-33, 
35-40) • 

E I RECORr IDENTIFICATICN AND 
FIELD DESCRIPTICN APPEAR IN 
THE SAME SPECIFICATION CARD. 

An input specification card 
ccntains entries in columns 
7-42 and cclumns 43-10. 

E I A RECORD IDENTIFICATICN SHOULD 
PRECEDE THIS SPECIFICATION. 

E I FIELD LOCATICN ENTRIES (CCLS. 
44-5~) ARE INVAIlr, OR T'HE 
LENGTH OF A NUMERIC FIELD 
EXCEEDS '5 fOSITICNS. 

RG052 E I TFE FIELD WAS PREVICUSLY 
DEFINED WITH DIFFERENT lENGTH 
OR DECIMAL fCSITICNS. 

... -----R6-B-53- . '-E- I . mTHfr---p lEE DNH-r----rs----fH--S-s-I-H-&-,---·~--­
LEFT-JOSTIFIEr, BEGINS WITH 

RG054 

RG055 

RG056 

RG057 

TAB OR CCNTt, CONSISTS OF ALT­
SEQ, CR CONSISTS OF PAGE FOL­
LOWED BY CNE CR TWO 
CHARACTERS. 

E I PLUS OR MINtS INDICATORS ARE 
SP~CIFIED FCR ALPHAMERIC 
FIELD. 

E I THE MATCHING FIELD SPECIFICA­
TICN (CCLS. 61-62) IS 
INVALID. 

E I INDICATOR SPECIFIED IN FIEID­
RECCRD REIATICN (COIS. 63-64) 
IS NOT A RESULTING INDICATOR 
OF AN ASSOCIATED CARD TYPE. 

E I STERLING FIELI SPECIFICATION 
IS INCORRECT. 

The entries are invalid; or 
the sterling field (cels. 
1~-74) ccntains specifica­
tions, but the RPG Central 

RG058 

RG059 

RG060 

RG061 

RG071 

RG072 

RG073 

RG074 

RG075 

RG076 

RG077 

RG078 

RG081 

RG082 
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Card is blank in cols. 17 
and 18. 

E I STERI,ING FIELD IS SPECIFIED 
WITH INCORRECT DECIMAL LENGTH. 

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

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

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

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

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

E 0 THE FILE NAME DOES NOT REPER 
TO AN CUTPUT OR COMBINED FILE. 

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

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

E 0 

E 0 

E 0 

FILE IDENTIFICATION AND FIELD 
DESCRlfTICN SPECIFICATIONS AR! 
NOT IN CORRECT SEQUENCE RELA­
TIONSHIP, OR ALL DETAIL OUTPUT 

-·---f1eE-S--N-e-Jf-PRE-€-E-f1£--Hf:;--.lfBIflH.-

INCORRECT INDICATORS. 

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

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

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

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

E 0 THE FIELD IS UNDEFINED. 



'RG083 

EGOS 4 

RG085 

RGOS6 

RG087 

RG088 

RGG89 

RG090 

RG'O' 

RG 102 

RG103 

E C INCORRECT APOSTROPHES IN CON­
STANT OR EDIT WCRt. 

E 0 END POSITION (CCL~. 40-1.13) IS 
MISSING OR INVALID, IS SMAtTER 
THAN TEE SIZE OF THE FIELD, 
CONSTANT, OR EDIT WCRD, OE IS 
INCOMPATIBLE WITH TEE OUTFUT 
FILE OR DEVICE. 

E C BOTH ZERO SUFFRESS AND A CON­
STANT CR EDIT weRD ARE 
SPECIFIED. 

E 0 ZERO SUPPRESS OR AN EDIT WORD 

FIELD. 

I 0 STERLING FIELI IS INCCRRECTLY 
SPECIFIED. 

The entries are invalid; or 
the Sterling field (cols. 
7'-74) contains specifica­
tiens, but the RFG Centrol 
Card is l:lank in cols. 19 
and 20. 

E 0 STERLING FIELt IS SFECIFIED 
WITH INCORRECT DECIMAL LENGTH. 

Either the field is defined 
as alphameric, or Decirral 
Fositiens is greater than 
4. 

E 0 STERLING FIELD IS SFECIFIED TO 
BE IN PAC~ED FORMAT. 

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

E C THIS FIELD IS UNDEFINED CE 
INCORRECTLY SPECIFIED. 

This message is followed by 
the headings 
FACT.1 FACT.2 RESULT F. 
and the ccnsEcutivE number 
ef the.affected card is 
print~d l:elow the aFFreFri­
ate heading. 

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

This message is followed by 
the headings 

RESUlT F. 
and the ccnsEcutive number 
of the affEcted card is 
printed l:elow the apprepri­
ate reading. 

E C TPE FOLLOWING ENTRIES ARE 
REQUIREt, BUT MISSING CR NOT 
LFFT-,JUSTTFI:Er:.. 

RG104 

RG105 

RG106 

RG107 

RG109 

RG 110 

RG 111 

RG 112 

RG 113 

RG 114 

RG 115 

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

E C DETAIL CALCULATION IS ENCOUN­
TERED AFTER TOTAL CALCULATION. 

E C OPERATION CODE INVALID. 

E C RESULTING INDICATOR IS 
REQUIRED, BUT NOT SPECIFIED. 

A CeMP, LOYUP, TESTZ, SETON 
or SETCF operation has been 
SPecified, but a resultinq 
indicator has not been spe­
cified in columns 54-59. 

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

A Move, Move Zone, EXIT, 
RLABt, GOTO, or TAG opera­
tion has l:een SPecified 
with resulting indicators. 

E C RESULT FIELD CONTAINS A 
LITERAL. 

The specification in 
columns 43-48 is incorrect. 

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

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

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

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

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

This is only a warning 
message. 

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

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

E C THE RESULT FIELD WAS PREVIOUS­
LY DEFINED WITH DIFFERENT 
LENGTH OR DECIMAL POSITICNS. 
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RG116 

RG 1 ~ 7 

RG 1.8 

RG 119 

RG120 

RG 121 

RG122 

RG 123 

RG131 

RG 132 

RG 133 

RG134 

E C SPECIFIED LENGTH OF ALPHAMERIC 
RESULT FIELD EXCEEDS 25E FOSI­
TIONS, OR NUMERIC RESULT FIELD 
EXCEEDS 15 POSliICNS, OR NUM­
BER OF DECI~Al FOSITICNS SPEC­
IFIED EXCEEtS FIELD LENGiH. 

C C RESULT FIELt MAY NCT EE LARGE 
ENOQGH. 

~he nature of the operation 
can Froduce a result larger 
than size of result field. 

This is cnly a warning 
message. 

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

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

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

E C RESULT FIELD NAME BEGINS WITH 
TAB, BUT THE OPERATION IS NOT 
LOKUP OR RLAEl. 

C C HIGH/LOW INtICATOE FOR lOKUP 

RG135 

RG136 

RG137 

RG138 

RG'41 

BUT NO TABLE SEQUENCE RG142 
SPECIFIED. 

This is cnly a warning 
message. 

C C FUNCTION TAElE SHCEiEB THAN 
- --ARG-B-ME-NT---TA-EE-E--.---------------------- -- - -- ------

This is only a warning 
message 

E MULTI-FILE FECGBAM, EUT NC 
MATCHING FIEltS SPECIFIED. 

E I THE OVERALL LENGTH CF CCNiROL 
OR MAiCHING JIElDS IS lARGER 
THAN 144. 

E I THE OVERALL LENGTH CF MAiCHING 
FIELDS AND/CR CCNTRCL FIELDS 
FOR ONE LEVEL IS NOT CCNSiANT 
FOR ALL PERiINENT CARD TYFES. 

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

RG144 

RG150 
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E I CONTROL AND/OR MATCHING FIELDS 
INCORRECTLY SPECIFIED 

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

This message is followed by 
the name (s) • 

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

This is only a warning 
message. 

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

C 

E 

This is only a warning 
message. 

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

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

This in only a warning 
message. 

UNDEFINED INDICATORS. 
Indicators are used as con­
ditioning indicators but 
are nowhere assigned as 
Resulting or Field Indica­
tors. This message is fol~ 

-le-w-ed--by----a---3:ist--o-f-a-l-l------- -
undefined indicators. 

E C INCORRECTLY DEFINED INDICATOR 
LABELS. 

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

C UNREFERENCED INDICATORS. 

I 

The message is followed by 
a list of all indicators 
that are defined but not 
referenced. 

ihis is only a warning 
message. 

END OF DIAGNCST!CS 
NO ERRORS 



RG 15 1 I 

RG151 

RG 161 I 

RG162 I 

RG 16 3 I 

RG164 I 

END OP DTAGN05~ICS 
REVIEW CAUTICNS 

This mes~a~e i~ asseciated 
with halt DO 1. It indi­
cates that--\oIhile therE 
\oIere no kncwn errors in the 
source deck--abnormal con­
ditions, a~ defined ty Cau­
tion mes~ages (Significance 
Code C), exist. 

END OF DIAGNOSTICS 
EREORS IN SOURCE DECK 

This message is associated 
with halt r:~4. It indi-
catEs that known errcrE, as 
defined cy Error messages 
(Significance Code E), 
exist in the source deck. 

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

DATA FIELDS 
ADDRESSINAMEllENGTH IN EYTESI 
DEC. POS.I'IYFE 

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

Alphameric fields, Numeric 
fields, Tatles. In thE 
column ADDBESS, the core 
storage addIesses of the 
data fields are listed in 
hexadeci~al notaticn. The 
column TYPE indicates 
whether the field is alpha­
meric or numeric. 

CCNTBOl FIELDS 
ADtRESSICCNTECL LEVELl 
LENGTH IN BYTES 

This messa~e is fellowEd by 
a list of all assigned con­
trel levels and matching 
fields. The celumn AtDRESS 
contains the addresses of 
the centrol fields in hexa-
decimal notation. 

LITERALS ANt CCNSTANTS 
ADDRESSILENGTE IN BYTESI 
DEC. POS.ITYPEIACTUAl 

This message is folloWEd by 
a list of all constant~ and 
literals defined in the 

RG 16 5 I 

ADDRESS 

xxxx 

xxxx 

RG 16 6 I 

RG167 I 

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

STARTING ADDRESSES OF RPG 
ROUTINES 

NAME 

INPUT RECORDS 
INPUT FIELDS 
DETAIL CALCULATIONS 
TOTAL CALCULATIONS 
HEADING AND DETAIL LINES 
TOTAL LINES 
OVERFICW LINES 
OUTPUT FIELDS 
USER'S SUBROUTINES 
TRANSLATE SUBROUTINE 
TRANSLATE TAELE 
STERLING SUBROUTINES 
INPUT AREA FOR IBM 2560 HOPPER 

1 OR IBM 2520 
INPUT AREA FOR IBM 2560 HOPPER 

2 
PUNCH AREA FOR IBM 2560 OR IBM 

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

LAST STORAGE POSITION USED 
(EXCLUDING I/O AREAS) 

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

GENERATION CCMPLETED. 
This message is associated 
with halt DFF. 

TABLES. 
contents of table cards 
exactly as loaded. 
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N01~: References for each subject are listed in paqe-number sequence. Those deemed more 
important than others are underscored. 

&--see Ampersand 
$--see Dcllar sign 
1* card •••.•••••••••••.••••••••••••••••• 39 

_~ __ T_~~ __ ~ ___ T~\ 

\~ee d~~U ~llu~~aLuL~, LU} 

O--see Zero, distinction frcm letter 0 
01-99 indicators-~see Indicators, 

01-99 
12-overpunch--see 

Edit word; 
Preventing 12-overpunch; 
Sign removal; 
Zero sUFpress; 
Zoned; and 
Zones 

1P indicator--see Indicators, iP 

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

Absolute numeric ccmpare--
programming tip •••••••••••.•••••••••• 283 

AD D (a d d) • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• 1 27 
Address cards with variable-length 

fields and variable number of 
lines--see Indexinq 

Alphabetic characters--definition •••.•.• 25 
Alphameric--see 

Alphameric fields; 
Alphameric literals; 
Code structure; 
Control level; 
Data fcrmats; 
Decimal positions; 
Edit word; 
Matching fields; 
Packed; and 
Zero suppress 

Alphameric and numeric--same field 
defined twice: see Defining same 
field as both alphameric and 
numeric 

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

Alphameric fields 
Clearing--programming tip ••••••••.••• 279 
Data format •••••••••.•••••••••.•••••• 269 
Definiticn .•.•••••••••••••.••••.••.••• 25 
(see also Decimal positions) 

Alphameric literals 
Calculation specifications •••••••.••• 108 
Definition •••••••••••••••••••••••••••• 25 
Output-format spEcifications •.••• 198,204 

Al tered collating sequence............. 267 
Alternating-tables format--see 

File extension specifications; __ ~ m_~'~ , __ ~_~~ _~ ___ ~~ __ ~ 
auu Lau~c ~VVA-U~ V~CLa~~vu~ 

Ampersand (&) in edit word......... 20.2.,210 
AND lines in calculation 

specifications--programminq tip ••.••• 281 
AND relationship ••.•••.•••..•••••••.••.. 32 

Calculation specifications .•••••• 105,281 
Input specifications •.•.•••••••• 58,1Q~8 
output-format specifications 

172, 175,183,190 
Argument tables •.•••••.••..•.•. 149,155,157 

(see also File extension specifi­
cations; LOKUP; and Table look-up 
operations) 

Arithmetic operations •.•..•.••••.•••••• 121 
(see also ADD, DIV, MULT, MV R, 
SUB, Z-ADD, Z-SUB) 

Ari thmetic overflow.................... 123 
Detecting--programminq tip ••••••.•••• 283 

Asterisk protection •••.••.•.•••.••••••• 207 

b symbol ••.•••••.••••••••••..•.••..••.•. 26 
BAL--see Basic Assembler Language 
Basic Assembler Language (BAL) 

1, 2 8, 77, 1 4 7 , 17 2, 3 0 3, 3 1 2 
(see also Branching to an 
external routine; and EXIT and 
RLAEL) 

Bits (binary digits) •••••..•••••••••••• 265 
(see also Fiqure D 1, EBCDIC table) 

Blank--symbol for....................... 26 
Blank-after ••••••.••••.••.••.•.•.••.• 30,31 

Calculation specifications ..• 115,116, 139 
Input specifications ••..•..••..••• 22,101 
output-format specifications ••..• 12.!!.,198 

Blank spec~fications cards ••.•.•..•••••• 50 
Blank specifications lines ••.•••.•.••.•• 50 
Blank trailer card in primary file-

-programming tip •.•...•.•••••.•.••••• 307 
Blanking alphameric field--

proqramming tip ••....•.•...••.••.•••• 279 
Body of edit word--see Edit word 
Branching. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 14' 

(see also Branching within RPG; 
and Branching to an external 
routine) 

Branching between detail-time and 
total-time calculations, within 
RPG •.••••.••.•••••.•••••••..•.••.•... 143 
Proqramming tip •.••••••••••••••••.•.• 287 
(see also GOTO) 
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BranchinQ to an external routine ••••••• 146 
(see also Basic Assembler Lan-
guage; and RPG operation codes 
EXIT and RLABL) 

Branching to output--see Repetitive 
output; and Branching between 
detail-time and total-time 
calculations 

Branchinq within RPG ••.•.•.•••••••••••• 142 
(see also GOTO and TAG) 

Byte •••••••••••. ' ••.••••••••••••• '.' ••••• 265 

Calculation operations--see Figures 
35, 36, G1 and G2; operation 
specifications; and each specific 
operation code 

Calculation specifications ••.•••••••••• 103 
S~ecifications summary ••• 119,319,325,326 
Summar y of functions.................. 13 

Card document printinq 8,28,196,201,240,253 
Card-image format •••• ~ •••••• -:--:--:- ••••••••• 80 
Card printing--see Card document 

printing 
Card-type definition •.•••••••••••••••••• 67 
Card-type identification (Input 

specifications) ••••••••••••••••• 57,67,69 
Card-type resultinq indicator--see 

Resulting indicators, Input 
specifications 

Card-type resultinq indicator dur­
ing total-time calculations--
prograrr.ming tip •••••••••••••••.•••••• 280 

Card-type sequence check--see 
Nature of the card-type sequence 
check; and Sequence checking 
(card type) 

Carriaqe overflow--see Forms 
overflow 

Character 
Basic unit in System/360 Model 20 •••• 265 

-"--l)errni"{ron'-~"--::-:--:-:-:-:-:--::-::--:::-::-~--:-:--:-~"~ .~"~.~" . :'-2'5 
Entry in Input Specification •.•••••••. 70 

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

Clearinq alphameric field--
proqramminq tip •..•••••••••••••••.••• 279 

Code structure ••••••••••••••••••••••••• 265 
(see also Figure D1, EBCDIC table) 

Col. (abbreviation) •••••••••••••••••••• 26 
Collatinq sequences ••••••••••.••••••••• 266 

Al tered ••••••••••••.••••••••••••••••• 267 
Standa rd. • • • • • • • • • • • • • • • • • • • • • • • • • • •• 266 

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

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

Comments 
Calculation specifications ••••••••••• 118 
File description specificaticns ••••••• 54 
File extension specifications •••••••• 162 
(see also comments cards) 

Comments ~ards ••.••••••••••.•••••••••••• 50 

CaMP (compare) •.•••••.••.•.••••••..•••• 137 
(see also Collating sequences) 

Compare absolute (numeric)--
proqramming tip ••.•........•.•••..•.• 283 

Compare and zone-testing operations ..•• 137 
(see also COMP and TESTZ) 

Compatibility .•••.••••.••••.••....•.••.• 13 
Conditioning indicators ••.•.•••.•••.•••• 32 

Calculation specifications 
104,105,129,131,137,139,142,149,150 

(see a~so -output indicators in 
output-format specifications; and 
the specific indicators) 

Conditioning performance of 
calculations--see Conditioninq 
indicators 

Consecutive numbering •••.•.•.••.•••• 84,192 
Constant and input-card data on 

same print line--programming tip •.••• 301 
Constant data 

Input specifications ••.••.•••••••..••• 83 
Output-format specifications •••.• 11],208 

Contrcl break--definition ••••.•...•••••• 26 
(see also Control level) 

Control breaks: eliminatinq extra 
ones (major-minor control)--
proqramming tip .••••••••••.•••.••.••• 297 

Con trol card............................ 12 
Control fields--defini tion .•.•••.••••••. 26 

(see also Control level) 
Control fields ••.••••.•••••••••••••••••• 88 

(see also Control levels; and 
Indicators, L1-L9) 

Control fields, split--see Split 
control fields 

Control group--see Control break; 
and Control level 

Control level 
Calculation ••••••.••••.•••••••••• '04,142 
Definition •.•••••..••••••••.•••••• :-:--:-. 26 
Input ••••••••••••••••••.•• 81,83,87,..2.J,92 
"outp-uf=-for-iiiat:~-:-. -. =-~·~-:--~-:·~:-·~"~~·::-·:-:-:--1-;r5~T7·.§. 
(see also Indicators, [1-L9, LR, 

LO) 
Control-level indicators-- see 

Indicators, L'-L9, LR, LO 
Contrcl-levels initiated by card 

type--proqramming tip •••.••••••••.•.• 273 
Control levl=ls on "run-in" •••••• l],176,272 
Control on a siqned field: no 

break between unsiqned and plus-
signed cards--programminq tip •••••••• 275 

convertinq units to dozens--
proqramming tip ••••.••••••••••••••••• 285 

Core-storaqe requirements--see 
Storage requirements 

Crossfootinq (Fiqure 38) ••••••••••• ~29,232 
C/Z/D ~ntry (input specifications) •••••• 71 

Data formats ••••••••••..••••••••••••••• 269 
Alphameric fields •••••••••••••••••••• 269 
Numeric fields •••••••••••• ~ ••••••.••• 269 
Packed-decimal •••••....•••••••.•••.•• 270 

Date on same print line as constant 
headinq data--proqramminq tip •••••••• 301 
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Decimal alignment 88,90,1~1,131,'38,15C,16' 
(see alsc Decimal Fositicns) 

Decimal fcint--see Decimal align-
ment; Decimal Fositions; and Edit 
word 

Decimal Fcsitions 
Calculation specifications ••••••••••• 1" 
File extension specifications.... 161,' 62 
InFut specifications •••••••••••.•.• 79,.§.Q 
(see also Decimal alignment; and 
Edit word) . 

Defining same field as bcth alpha-
meric and numeric ••••••••• 79,82,83,89,90 

Definiticn of terms ••••••••••••••••••••• 24 
Delayed forms Qverflow--prcgramming 

tip •••••••••••••••••••••••••••••••••• 292 
Detail printing •••••••••••••••••••• Q74,190 
De ta i 1 tim e. • • .. • . .. • • • • • • • • • • • • •• l.§, 103 , 1 67 
Detail-time calculations •••••••••••• 26,104 
Detail-time output •••••••••••••. 26,'67,Jl~ 
tevice speci ficatien. • • • • • • • • • • • • • • • • • •• 53 
Diagnostic messages--see Messages 
Digit, cf record identification 

code ••••••••••••••••••••••••••••• /I •••• 71 
Distinquishing zone punches in 

input fields--programming tip •••••••• 282 
DIV (divide) .•••.•.•.••.••••••••••• 112,ll~ 
Document Frinting--see Card docu-

ment printing 
Dollar sign •••••••••.•••••••••••••••••• 208 
Double Funching: checking that 

output card-fields are blank 
before output --programming tip •••••• 273 

Du aI-fee d carriage................. ~ 72, j87 

EBCDIC ••••••.••••••••••••••••••••••• 25,265 
EBCDIC table (Figure D 1) ••••••••••••• 266 

Edit word •••••••••••••••••••••••••• '95,203 
Body ••••••••••••••••••••••••••••• 205,206 
Expansion •••••••••••••••••••••••• 206,lQ2 
Rules fer forminq~.~ ••••••••••••••••• 206 
S tat u s po r t ion. • • • • • . • • • • • • •• 2 a 5 , 2 a E ,lQ2 
(see also Decimal positions; 
Packed; and Zero suppress) 

Editing pointers ••••••••••••••••••••••• 300 
Printing two-digit field Freceded 
by decimal point ••••••••••••••••••••• 300 
Retaining leadinq zercs and con-
stants, yet removing zones ••.•••••..• 300 

Eliminating excess contrcl breaks 
(major-minor ccntrcl)--
programming tip ••••••••••••••.••••••• 297 

End-of-file specification ••••••••••••••• 53 
End position in cutput reccrd •••••••••• 195 
Error chec~ list. ~ ••••••••••••••••••••• 26 ~ 

Calculation specifications ••.•••••••• 262 
7ile description specifications •••••• 261 
File extension specificaticns •••••••• 262 
In FU t specif ica tions. . • • • • • • • • • • •• • •• 261 
Output-format specifications ••••••••• 262 

Equal indicator--see Zero-cr-Blankj 
Equal indicators 

EXIT (branch to external BAL 
r 0 uti n e) • • • • • • • • • • • • •• 7 7 , l!!.§, 1 7 2 , J 03 , 3 1 2 

EXIT operaticn, restricticns ••••••••••• 147 

Expansion of edit word--see Edit 
word 

Extended binary-cod ed-decimal 
interchange code--see EBCDIC 

Factor 1 and Factor 2 ................. 0 •• 108 
(see also EXIT; and LOKUP) 

Factor size and results, 
relationship 
(calculations)--see Relationship 
between size of factors and 
results (calculations)" 

Field description 
Input specifications ••••••••••••••• 57,78 
out put-f ormat specifications...... 167, 189 

Field indicators ...................... 31,97 
Field length ••••••••••••••••••••••••••• 110 

{see also Field lpcation (input 
specifications); and Maximum 
length of fields) 

Field location entry.................... 80 
Field name 

Calculation specifications ••••••• 108,1.0 
Input specifications.,. .. o ••• eo e ...... e •• 82 
output-format specifications •••••••••• 92 

Field-Record Relation ••••••••••••••••••• 91 
(see also OR relationshiF) 

Fie 1 d se 1 e c t ion (0 u t put) ••• • • • • • • • • • • •• , 9 0 
Fields used in EAL sutroutines, 

defining--see RLABL 
File description specifications ••••••••• 5' 

Specifications summa~y ••••••••••••••• 314 
Summary of functions.................. '2 

File designation........................ 52 
File extension specifications •••••••••• 160 

Specifications summary ••••••••••••••• 32~ 
summary of functions •••••••••••••••••• 13 
(see al$o LOKUP; Table-input 
cards; and Table look-up 
operations) 

File identification 
Input specifications •••••••••••••••••• 57 
output-format specifications. 167,168, 170 

File name 
File description specifications ••••••• 52 
I n put s pecifica tions. • • • • • • • • • • • • • • • •• 57 
output-format specifications ••••• • 69,l1Q 

File priority--see 
Matching of card files; 
Sequence of entries, 
specifications 

and 
input 

File type •••••••••••••••••• p •••••••••••• 52 
(see also comtined files-­
definition of; Input files-­
definition of; and Output files-­
definition of) 

Files--defini tion of.................... 24 
First-page indicator--see Indica-

tors, 1 P 
Fixed dollar siqn •••••••••••••••••••••• 208 
Floating dcllar sign •••••••.••••••••••• 208 
For m 'Iy pe specif ication. • • • • • • • • • • • • • • •• 50 
Format of data--see Data formats 

Forms overflow 29,36,173,174,180,181 
-- ~ 182,183,187 

(see also Indicators, OFjOV; 
Overflow-output time) 
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Forms overflow before totals-­
proqramming tip ..•••.•••••.•.•••••... 294 

Forms overflow delayed to end of 
centrel greup--programming tip ••••••• 292 

Forms skippinq ••.•••••..••••••••••• 172,173 
(see also Forms overflo~; Indica-
tors, CF/CV; and Overflow-output 
time) 

Fro.!!! entry (input specifications) ••••••• 80 
Function table containing several 

functions per fiEld •••••••••••••• 157,'65 
Pro g ram min g tip...................... 284 

Function tables •••••.•••••••••• 149,155,157 
(see also File extensien specifi­
cations; 10RUP; and Tarle look-up 
operations) 

General indicators--see Indicators, 
01-99 

General information on programming 
with BPG •••••••••••••••••••••••••••••• 24 

General registers •••••••••••••.••••••••• 312 
Generating the ObjE-ct program ••.•••.••••• 9 
GOTO (branch to--within BPG) ••••. 30,31,142 

(see also Branching tet~een -- ---
detail-time and total-time calcu­
lations, within RPG) 

GrouF-indication ••••••••••• 176,185,190,221 
(see also Group-indication on 
"run-in"; indicators, 11-L9; and 
Output indicators) 

Group-indication on "run-in" ......... 11,176 
Programm;ing tip •••••••••••••••••.•••• 272 

Group-printing ••••.••.• 176,177,200,221,253 
(see also Indicators, 11-L9; and 
Output indicators) 

H1/H2 indicators--see Indicators, 
H1/H2 

H-aif-adjnst;;.·-. _ .'~"'. ';"~ ~ ..; ..; . ~."'." •• · .• ..!-t-t-,·.:!¥2,·t·:3z· 
Half-bytE ••••••••••••••••••••.••••••••• 265 

(see also Figure D1, EBCDIC 
tatle) 

Halt indicators--see Indicaters, 
H1/H2 

FI/D/T en try. • • • • • • . • • • . • • • • • • • • • • • • • • •• '70 
Headinq cards ••..••••.•••••••••••••••••• 84 
Heading lines--see Constant 
Heading time--see Detail time 
Hexadecimal notation •••..•••••••••••••• 265 

(see also Fiqure D1, EBCDIC 
tatle) 

Hierarchy of indieators--see Indi­
cator biErarchy 

Hiqh indicator--see Plus/High 

Indexing: analyzing and forming 
fields position-by-position--
Fregramming tip ••••••••••••••.••••.•• 277 

Indicator bierarchy •••••••••••••••••• 39,40 
Indicator settings--program legic 

flow ................................... 26 
Indicator summary •••..•••....•••••••••• 3'3 

Indicators ••••••.•••••••.••••••.••••• ~ •. 31 
01-99 .•••••.••••••.•.•••••.••.•.•••••. 32 
1P ••••••••••••••••••••••••••••• 30,35,176 
ij 1 / H 2. • • • • • • • • • • • • • • • • • • • • • • • •• ].!!:, 98, 1 0 1 
LO ••••••.•..•.•.••..••.. 38,69,.97,104,176 
L 1-L9 .••••••••••.••••• ].§-;37, 44,4 i;S7 ,J.Q'!!: 
LB .•••••.•••••••••••••••• 30,37,38,87,104 
MB ••••••••••••• 35,39,43,52,78,90,105,171 

-- -- 172,175, 176,263 
OF/OV .••••••••. 29,1.§,'44,Jl],174,J]~,J]' 

185,187, '88, ~89 
Control level--see Indicators, 
L1-19, LB, LO; and Control level 
Field--see Field indicators 
First page--see Indicators, 1P 
General--see Indicators, 01-99 
Halt--see Indicators, H'/H~ 
Indicators (calculation 

specifications)--see Condition­
ing indicators 

Last card--see Indicators, LR 
Last record--see Indicators, LR 
Matching record--see Indicators, 
MR 
output--see Output indicators 
Overflow--see Indicators, OF/OV; 

output indicators--OF,OV; and 
Cverflow indicators (OF/OV) 

Related to program logic flow •••••••.• 26 
Summary ••••.•••..••••.•••••••••••••••• 313 
Total--see Indicators, 11-L9, LB, 
LO 
Universal total--see Indicators, 
LO 

Indicators, as affected by Blank­
after--see Blank-after 

Indicators, conditioning--see Con­
ditioning indicators (calculation 
specifications); and Output indi­
cators (output-format 
specifications) 

.. Ing-icaturs'''' ... ti ei d' ··tc-a lcut-at±o n 
specifications) •••.•••••••••••••••••• 105 

Indicators L1-L9 on "run-in" •••••••• 37,272 
Indicators, use of, in external 

subroutines •••••••••••••••••••••• 147,'48 
(see also BLAB L) 

Indicators, Zero-or-Blank--see 
Zero-or-Blank/Egual indicators 

Input files--I/O devices ••.•••••••..•••• 10 
Input files 

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

Input specifications •••••••••••••••••••• 56 
Specifications summary ••••••••••••••• 315 
Summary of functions.................. q 2 

Input units, specifyinq •••••••••••.•• 53,57 
Integer ••••••••••••••••••..••••••••• 81,111 

(see also Decimal positions) 
Interpreting--see Card document 

printing 
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Introduction ••••••••••.••••••••••••.••••• 7 
Introductery program example •••••••••••• 14 
Inversien ef zene and digit ••.•••••••••• 81 
Invoicinq, proqram example ••••••••••••• 243 
I/O d'evice assignment ••••••••••••••••••• 53 
laCS (Input/Output Control System) ••••••• 7 

LO indicator--sEe Indicators, lO 
l1-L9 indicators--see Indicators, 

I1-L9 
L1-I:9 en "run-in" •.••••.•••••••• 37,176,272 
last-card indicator--see Indica= 

tors, IR 
last-record indicator--see Indica­

tors, IE 
Leading zeros in specificatiens 

fields. • • . • • • . • • • • • • • • • • • . • • • • • • • • • • •.• 50 
length of table entry •••••••.•••••••••• '61 

Second (alternating) tal::le ••••••••••• 162 
Line numl::er ••••••••••••••••••••••••••••• 50 
Listing--see Detail-printing 
Literals 

Calculation specifications ••••••••••• 108 
Definition •••••.•••••••••••••••••••••• 25 

loading tal::les--see Tables, loading 
of 

1 a ¥ U P (t a b 1 e 1 00 k - up) • • • • • • • • • • • • •• 1 1 E ,1.2.Q 
(see also File extension specifi­
cations; Table-input cards; and 
Table leok-up operations) 

Low indicator--see Minus/lew 
LR indicator--see Indicators, IR 

M1, M2, M3--see Matching Fields; 
and Matchinq of card files 

Machine units and features 
supported 

Processing of object program ••••••••• 260 
Pregram generatien ••••••••••••••••••• 260 

Machine units required 
Processing of object program •.••••••• 260 
Program gener-ation •••••••••••••••.••• 260 

Major-minor control--Frcgramming 
tip •••••••••••••••••••••••••••••••••• 297 

Matching Fields •.••••••••••• 42,8',83,89,91 
(see also Ccllating sequences; 
Indicators, MR; and Matching of 
card files) 

Matching of card files •••••• 42,45,46,57,89 
(see also Collating sequences; 
and Matching fields) 

Matching-Becord indicator--see 
Indicaters, MR; also, Matching 
Fields 

Maximum length of 
Alphameric field •••••• 79,111,'32,'38,157 
Card-document print-field.7~~ ••••• ::: ~96 
Constant ••••••••••••••••••••••••••••• 198 
Edit word •••.•••.•••••••••••••••• 204,206 
Numeric field 79,88,89,90,11~/'23 

~- ~26,'32,138,'57 
Messages (diagnostic) ••••••• ::-7 •••••••• 328 
MHHZO (move High-order zone to 

High-order ZOne position) III a _ ••••••• *. 136 
MHTZC (move High-order zene to Lew-

crder ZOne position)................. 136 

Minimizing core-storage 
requirements .•••••••••••••••••••••••• 271 

Minus/Low 
Calculation resulting indicators 

115,116,1,37,139,151 
Field indicators...................... 97 
(see also Zones) 

Minus zero--see Move operations 
MLHZO (move Low-order zone to Hiqh-

order Zane position) ••...••..•..••••• 136 
MLLza (move Low-order zone to Low-

order Zane position).................. 136 
MOVE (move right-aligned) ••.••••••••••• 132 
Move operations •••••••••••...••..•••••. 131 

(see also MOVE and MOVEl; Move­
zone operations; and Figures 
39-42) 

Move-zone operations .................... 136 
(see also MRRZO, MHLze, MLHza, 
MLLZO; and Move operations) 

MOVEL (move left-aligned) •.••.••••..••• 133 
MR indicator--see Indicators, MR; 

(see also Matching fields, and 
Matching of card files) 

MULT (multiply) ••••••••.••..•••.•••..•. 128 
Multiple functions in one function 

tab 1 e • • • • • • • • • • • • • • • • • • • • • • • • • • •• , 5 7 , ~2 
Programming tip •••••••.•••..••••••••• 284 

Multiple output from sinqle source-
-see Repetitive output 

Multiple-time output te cards d~r-
ing one proqram cycle •.•••••.••••• 28,169 

MVR (Move Remainder) ................ 1'2,1l.§. 

Nature of the card-type sequence 
check •••••••••••••••••••••••••••••••.. 63 
(see also Sequence checkinq (card 
types) ) 

Non-significant zeros--see leading 
zercs 

Not(N) specification 
Calculation ••••••••••.••••.••••••••.• 105 
Input •••.••••••••••••••••..••.•••••.•• 70 
output-format •••••••..••••••••••••••• 175 

Number of table entries per record •••.• 161 
Number of table entries per table .•••.. 161 
Number (N) specification' .•.••••••.•.• 57 ,.2~ 
Numeric--see 

Code structure; 
Control level; 
Data formats; 
Decimal Fositions; 
Edit word; 
Matching fields; 
Numeric fields; 
Numeric literals; 
Packed; and 
Zero suppress 

Numeric and alphameric--same field 
defined twice: see Defining same 
field as both alphameric and 
numeric 

Numeric characters 
Data format ••••••••••••••••••••.•..•• 269 
Definiticn. IS •• III ••••••••••••• II •• " ill ...... 25 
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Numeric fields 
Data fermat ••••..••.••••.•.••.•••.••• 269 
Definitien .••..•......•.......•••••••• 25 

Numeric literals 
CalclJlaticn spEcificaticns ........... 108 
Defini tien ••.•.•.•••.•••••••••••..•.•. 25 

Object proqram •.•.•••••••••.•••..•••••.•• 9 
Object program register usage •••••••••• 3'2 
OF--see Indicators, OF/OV 
Operatinq procedures--see the 

putlication l]]~yst~1&_O __ ]odel 
lQL_-R§~~rt~~~g~~_Q~~§£ato~Q~ 
RQnch~d-Ca~~]B~iB~~n1L~pera1ing 
R~~£edur~ (Form C26-380Ci 

Operatien codes (calculations) ••••••••• 127 
(see also Figures 35, 36, G' and 
G2) 

Operation specifications 
(calcu lations) •• . . • • •• • • • • • • • • • •• 110,112 
(see also Arithmetic eperations; 
Branchinq; Ccmpare and Zone-
Testinq operations; Move opera-
tions; setting Indicators; Tatle 
look-up operations; and each spe-
cific cperaticn code) 

Optien (O) specification •••••.••••••• 57,59 
OR lines in calculation 

spEcifications--pregrammin~ tip ••.••• 281 
OR relationship •••.••••••••••••••••••••• 32 

Calculation specificatiens ••••••. 105,281 
Input specifications •••.•••• 58, 1~,76,78 
output-format specificaticns 

172,17=,183,190 
Organizatien of this publication::: ••.•• 10 
Output before first card is read lQ,JQj,176 
Output card-fields: checking for 

tlank tefore output--prcgramming 
tip •••••.••.••.••••••.••••••••••••••• 273 

Cutput files 
De"firr:t-ticfi"-or"te-riir •••••• ~ • ~'~'~'~"~ ••• ~ •• ~. -"21+' 
File descriptien specificaticns ••••.•• 52 
In pu t specifications •••••••••••••••••• 77 
output-fermat specificatiens ••••• 167,171 

Output files--I/O devices ••••••••••••••• 10 
output-format specificaticns •.••••••••• 167 

Specificatiqns summary ••••••••••••••• 322 
SU[(1mary of functions •••••••••••••••••• '3 

Output indicators 
Field~description lines .••••••••• J~2,193 
File-identification lines 174,180,182,187 

Cutput specifications--see cutput- --­
format specificaticns 

Output units, specifying ..•••••••••• ~],'69 
CV--see Dual-feed carria~e; and 

Indicaters, OF/OV 
Overflow--see Arithmetic overflow; 

Forms overflo~; Indicaters, 
OF/OV; Overflow-output time; Skip 
after; and Skip tefore ' 

Cverflew forms advanCE befere 
totals--programming tip ••••••••.••••• 294 

Overflow indicators (OF/CV) •••••••••••• H30 
(see also Indicators, CF/OV; and 
output-indicatoTs--OF,CV) 

Overflow (of forms) delayed to end 
of control group--proqramming tip •••• 292 

Overflow-output time .. lE,12,36,168,J]j,~J 
(see also Forms overflow; Indica-
tors, OF/OV; Output indicators; 
and Overflow indicators--OF,OV) 

Overflew printing--see Output indi­
cators, OF/OV; and Overflow 
indicators--OF,OV 

Overflow time--see overflow-output 
time 

Overpunches--see Edit word; Pre­
venting 12-overpunch; Sign 
removal; Zero suppress; Zoned; 
and Zones 

Overpunching: checking that output 
card-fields are blank before 
output~-proqramming tip .••••••••.•••• 273 

Packed data 
Calculation specifications ••• 122,132, '59 
Data format: packed~decimal ••••••••• 270 
File extension specifications .••. 16',162 
Input specifications •••••• 1~,80,86,89,2~ 
output-format specifications •.••• 197,202 

Packed-decimal data ~ormat •..•.••.••••• 270 
(see also Packed data) 

PAGE 
Input specifications .•••...••••. 82,84,86 
output-format specifications ••••• 193,199 
(see also Consecutive numbering) 

Page number (of specifications 
forms) •••.•.••••.••••.••.••••••••.•••• 50 

Page numbering--see Consecutive 
numtering 

Page overflow--see Forms overflow 
Page totals--programminq tip ••.••.•••.• 290 
PCU--see Punched-Card Utility 

Proqrams 
Plus/Hiqh 

Ca:"lctrla't"ioh "re-sult""lfi q-i fi aiea-tors 
115,116,117,137,139,15' 

Field indica tors •••••••••• -::--:- • • • • • • • •• 97 
(see alse Zones) 

Plus zero--see 
Arithmetic 
indicators; 
TES'IZ 

operations; Field 
Move operations; and 

Pointers--see Proqramming tips 
po§itien entry (input 

specifications) •••.••••••.•••••.••••.• 70 
Prebilling with inventory control, 

proqram example ••••.•••.•••••••..••. 222 
preventing 12-overpunch--

programming tip .••••••••••••••••••••. 299 
(see also Edi t word; Siqn 
removal; Zerc suppress; Zoned; 
and Zones) 

P rim a r y f i 1 e • • • • • • • • • . • . • • • . • •• 4 2 , 5 2 , 5 7 ,.§~ 
Primary trailer cards--preqramming 

ti p •••••••••• ;, • • • • • • • • • • • • • • • • • • • • • •• 307 
Printer spacing chart ••••.•••••••••.••.•• 9 
Program ccmpatibility •.•••..•.•••.•.•••• 13 

340 System/360 Medel 20 CPS Repcrt Prcgram Generator 



Program examples 
Introductory program example •••••••••• 14 
Invoicing ••••••••••••••.••••••••••••• 243 
Prebilling, with inventory control ••• 222 
Sales commission reFort ••.•.••.•••..• 2'6 
~ee also AppendixE, Prcgramming 
tips; and illustrative examples 
throughout text) 

Pr 0 g ram lis tin g. . • • • • . • . . • . . • • • • • • . • • •• 32 8 
Frcgram lcgic flow ••••••••••••••• 26,27,327 
programming tips •.••••••••.••••••••.••• 271 

Calculation-oriented pointers •••••••• 279 
.I~p~t~oriented pointers ••• ~ ••••.••••• 272 

MlnlIDlzlng core-storage requlrements ••• 271 
output-criented ~ointers ••••••••••••• 287 

Punched-Card Utility Programs •••• 1,28,172 
Punching cnly last card cf ccntrcl 

group ••••••••••••••••••••.•••••••••••• 28 

Quotient--size of ....................... 126 

Record identificaticn--see 
Card-type identification; and 
Record identification codes 

Record identification codes ••.•.•.•••••• 69 
Record type--see Card type 
Records in an AND relaticnship--see 

AND relationship 
Records in an OR relaticnship--see 

OR relaticnship 
Registers •••••••••••••••••••••••••••••• 3~2 
Registers, use of, in ExtErnal 

subrcu tine. • • . • • . • • . • • • . • • • • • • • • • • • •• 147 
(see also EXIT) 

Relationship tetween size of fac-
tors and resul ts (calc ulations) • •• • •• 123 
Addition and subtracticn ••• ~ ••••••••• 123 
Division ••••••••••••.•••••.•••••••••• 125 
Multiplication ••••••••••••••••••••••• 124 
Size of quoti'ent ...................... 126 
Size of remainder •••••••••••••••• 127,129 

Relaticnship of total time to card 
movement ••••••••••.•.••••••••••••••••• 28 

Remainder 
Sign 0 f • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• 129 
Size of •••••••••••••.•••••••••.•• 127,129 
Value cf ••.•••••••••••••••••••••••••• 129 

Repetitive output--programming tip ••••. 287 
(see also Branching retween 
detail-time and total-time calcu­
laticns, within RPG; and GOTO) 

Result field specifications ••••••• ~ •••. 1~0 
(see also LOKUP; and RLABL) 

Result-testing fields--see Result-
ing indicators~ calculaticn 
specifications 

Resnlting indicator (card type) 
during total-time calculaticns-­
programming tip ••••••••.••••••••••••• 280 

Resulting indicators •....••••••.••••.••. 31 
Calculation specificaticns 

104,"5,118, 123, 1~2,U7,139, '49,151 
Input specifIcations (card type) •• §2,280 

R LAB I ( ref ere nee I abe I) • . • • • • •. 1 4 7 , 1 6 1 , £12 

RPG ••.• --if not listed: see spe-
cific subject, omitting the pre­
fix "BPG" 

RPG operations--schematic ..•••.••••••••• 10 
RPG program logic ••••••••.•.••• ~. l§.., 27,327 
Rules for •••• --see relevant sutject 
Run-in~ •.• see indicators L1-L9 on 

"run-in" ; 
Output before first card is read; 
and 
Total-time processing on "run-in" 

Sales commission report, program 
example. • • • • • • • • • • • • • • • • • • • • • • • . • . • •• 216 

Second secondary file--~ee Tertiary 
file 

Secondary file ••••••••.•••••.•• 42,52,57 ~B2 
(see al~c Tertiary file) 

Selecting input-file cards based on 
matching of files and/or calcula-
tion results--programming tip •••••••• 306 

Selecting last card of each control 
qrou·p ••••••••••.•••••••• _ ••.••••••• 28,172 
Programming tip...................... 303 

Seguence--see 
Coll~ting sequences (Appendix D); 
COMP (ccmpare) 
File description specifications 
(co1.18) 
File extension specifications 
(cols. 45 and 57) 
Input specifications 
(cols. 15-18) 
LOKUP (table look-up) 
Matching fields; 
Matching 6f card files; 
Nature of the card-type sequence 
check; 
Sequence checking (card types) 
and 
Sequence checking (data fields) 

Sequence 
for Matching of files--see Match­
ing of card files, and Matching 
field p ; 
for Ccmparing--see CCMP; 
for. table data--see LCKUP, and 
Sequence of tables 

Sequence checking (card types) ••.•••• 57,63 
Sequence checking (data fields)42,48,89,233 
Sequence of entries 

Calculation specifications •••••••••.• 103 
File description specifications .•••••• 52 
File extension specifications •••••••• 160 
Input specifications ••••••••••••••. 57,79 
output-format specifica-

tions ••••. , •••••••••••. 168,17C,192,196 
Sequence of tables ••••••••••••• '49,160,162 
Sequence specifications 

File description •••••••••..••••.•••••• 53 
File extension ••••.•.••.•.••••••••••• 162 
Input .••••••••.•••••••••••••••••••• 56,212 

SETOF (set indicators off) ••••••••••••• 140 
SETON (set indicators on) ••••.••••••••• 140 
Setting indicators (by calculaticn 

specification) •••••.•.••.•••••.••••.• 140 
(see also SETON and SETOF) 

Index 341 



Sign remcval .•.••••••.•.• ~ ••••. 137,283,301 
(see alEo Edit word; Preventing 
12-overpunch; and Zero Euppress) 

Signs--see Arithmetic operations; 
Edit word; Preventing 12-
overpunch; Sign removal; Zero 
sUFpreEE, Zoned; and Zones 

Sign reversal--programming tip ••.•••••• 283 
Signed fields ••.•••.•••.••••••••••••••• 206 
Single-card total elimination-~ 

programming tip •.••••••••.••••••••••• 295 
Skip .••••••••.••••••••••••••••••••••••• 172 
Skip After •.•••..••••••.••••••••••••••• 173 

(see also FormmE overflow; Indi­
cators, OF/OV; and Cverflow­
output time) 

Skip Before .•••••••••.•••.••••••• ~ ••••• 173 
SlaEh-asterisk card..................... 39 
Source deck ••• ~ •••••.••••••••••.••••.•••• 9 
Source proqram •••••••..•••••••••••••••••• 9 
Space ••.••••••..••••••.•••••.•••••••••• 172 
:::pace After ..•..........••••.•.•••••••• 172 
Space Before ••••.••••••.•••••.••••••••• 172 
Space suFFress ••••..•.••••••••••••••••• 173 
Special characters--definition •••••••••• 25 
Specification cards .•.••••••••••.•••••••• 9 
Specifications cemmon to all forms •• '50,314 
Specifications summary ••••••••••••••• :: 314 
Calculation~ •..•••••••••••.•• 319,325,326 
File deEcripticn •.•••••..•••••••••••• 3~4 
File extension •••••..••••••••••••.••• 321 
Input .•••.•••••••..••.••••• ,. ••••••••• 315 
ou tput-format ••••••.•••••••••.•••••••. 322 

Specifications types--summary .••••.••••• 12 
Split contrel fields •••••••••••.•••••••• 88 
Square roct--proqramming tip ••••••••••• 286 
Stacker Eelection ..•••..••••••••••••• 28,43 

Input specifications •.•.•••••••••••••• 77 
output-format Epecifications ••••••••• 170 
Programming tips •••••••••••••• ~ •• 303,306 

Sta..n.d-aJ;.d.ccl-Iati n..g.._se.guenc e. • • • • ........ .... 26.6. 
Status pertion of edit werd--see 

Edit word 
Sterling sign position ••.••••••.•••• 57,167 
Storage reguirements 

Processing of object program .•••••••• 255 
Basic routines •••.••••••••.••••••.•• 255 
Fields, literal, and indicators ••.• 256 
Input/output routines •••••••••••••• 256 
FrocesEing routines •••••••••••••••• 256 

Program generation .•••••••••••••••••• 255 
Storage requirements--minimizing ••••••. 271 
SUB (subtract) •••..•••••••••••••••••.•• 127 
Subroutines--see 

Basic Assembler Language; EXIT; 
and GOTC 

Summary of indicators •••••.•••••••••••• 313 
Summary ef RPG Epecifications--see 

Specifications summary 
Summary punching ••••••••••.•••• '78,201,253 
Summary punching matching-group 

totals into primary trailer 
cards--prograrrming tip ••••••••••••••• 307 

Symbcls used in this manual ••••••••.•••• 26 

Table-input cards •....•...••.••.•••.•.. 157 
Format •.•.•••.•.•••..••....•.••....•. 157 
Rules for creation •••••.•••••.••••••• 158 

Table look-up--creating table-input 
cards--see Table-input cards 

Table look-up operations ••••••••••••.•. 149 
Application example •.•••.•.••••••••.• 243 
Points to note ••••••.•••••••.•••••••• 157 
(see also File extensien specifi­
cations; LOKUP; and Table-input 
cards) 

Table look-up, steps to implement 
10 c k- up. • • • . • • • • • • • • • • • • • • • • • • • • • • • •• '50 
With argument table only ••••••••• 154,155 
With argument and function tables •••• 155 

Table name ••••••.•••••. 1ll8, 150,155,161,192 
Second (alternatinq) table •.•••• :::.~: '62 

(see also LOKUP; and RLABL) 
Tables, loading of ••.•.•••..•••••.. '50,~..Q 
TAG (destination of a tranch, 

within RPG) ••••••••••••••.••••.•••••• 142 
Terminology used in this manual ••.•.•••• 24 
Terms--definition of ••••••••.••••••••••. 24 
Tertiary file •••••••••••••••..• 42,53'21,'§~ 
Testing results of 

calculations--see 
Resultinq indicators, calculation 
specifications 

TESTZ (test zone) •••••••••••••••••••••• 139 
Time requirements 

Processing of object program ••••••••• 259 
Program generation •..••..•••••••••••• 259 

Timesharing ••••••••••••.••••••••••.•••. 10 
Timinq for the RPG program •..••••••••.• 259 
To entry (input specifications) ••••••••• 80 
Total-level indicators--see Indica-

tors, LO, L1-L9, LR 
Total-printing--see group-printing 
Total time ••••••••••.••••••• 26,103,167,176 
Total-time calculatiens •••••• ~ •.••• 26,104 
Total.~ti.m.e calc_ulat.i.Qus .b..a.s_E.d .Qn --

type of last precedinq card--
programming tip •••••••••••••••.•••..• 280 

Total-time calculaticns on "run-in" •..•. 30 
Total-time output ••.••••••.••••• 1.§,167,1]] 
Total-time output on "run-in" .•••••• l.Q,176 
Total-time processing on 

"run-in" •••••••••.•.••••.. 30,'43,176,290 
(see also GOTO)' -- --~ 

Trailer cards in primary file--
programming tip •••.•••••.••••••••.•.. 307 

Translation table (altered collat-
ing sequence) ••••.••••••••••••••.•••• 267 

Twelve overpunch--see 
Edit werd; 
Preventing 12-overpunch 
Sign removal; 
Zero suppress; 
Zoned; and 
Zones 

Type (H/D/T), output specifications.... '70 
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unl~s to dozens: ccnversion--
frcgramming tip •••••••••••••••••••••• 285 

Universal-total indicator--see 
Indicators, LO 

Updating tables •••••••••••••••••••••••• 150 
User-spEcifiEd ccllating seguencEooo.o5 266 
Using RPG •••••••••••••••••••••••••••••••• 8 

Variable-length fields in one card 
tYFe--see Indexing 

Whole numter--see Integer 

Z-ADD (zero and add) ••••••••.••••••.••• 127 
Z-SUE (zEro and subtract) •••••••••••••• 127 
Zero--distincticn frcm lEtter 0 ••••.•••• 26 
Zero 

Minus zero--see Mcve CfErations; 
and TES'TZ 
Plus zero--see Arithmetic opera­
tions; Field indicators; Move 
operations; and TESTZ 

Zero elimination--see 
Edit word; and 
Zero suppress 

Zero-or-Blank/Egual indicators •••••••••• 32 
Calculaticn resulting indicators 

JJ2, , 1 6 , JJ.l, 1 37, ; 3 9, 1 5 1 
Fie I din d i cat 0 r s. • • • • • • • • • • • • • • • •• 2~,' 0 , 
output-format specifications ••••• 176,195 
(see also Zones) 

Zero suppress ••••••••••••••.••••••••••• 193 
(see alsc Constant; Decimal posi­
tions; Edit word; and Packed) 

Zone elimination--see Edit word; 
Programming tips; Sign removal; 
and Zero snppress 

Zone, of record identification code ••••• 7' 
Zone funches in input fields: how 

to distinqnish--prcqramming tip •••••• 282 
Zone-testing operations--see TESTZ 
Zoned--when are fields zoned ••••••••••• 206 
Zoned and unzoned fositive field: 

control without control break-­
programming tip •••••••••••••••••••••• 275 

Zones •••• 43,1J,79,~1,88,98,111,J]J,'59,'93 
~.!!, 20J,Z~!±, 20.§, 26.§. 
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