













































































































































































































































































































































































































































































































































































































































































































































































































































































































































































s} Turning on of LR determined by E
entered for cther files; or, if % for
all input and combined files,

s

= F entry for all input and combined
files.

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

\

Leave blank for output files.

Sequence 18 (R: multiple input cr
ccmbined files)

single input or combined
file)

(0:

Cutput file; or

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

sequence of single or of
all multiple

Ascending
input and ccmbined files.

Descending

Multirle input and ccmlined- files must
all have same sequence.

Columns 18-39 TLeave blank.

Device 40-46 (R)

Code~--left-justified--of I/0 device to be
associated with file name. Do not assign

same device to more than one file, or vice
versa.
CRP20 = IBM 2520 Card Read-Punch
MFCHM1 = IBM 2560 MFCH, Hcpper 1
MFCM2 = IBM 2560 MFCM, Hcprer 2
PRINTER = IBM 1403 Printer, or
IBM 2203 Printer——
Standard or Lower Feed
PRINTLF = PRINTER (see immediately above)
PRINTUF = IBM 2203 Printer—--Upper Feed
(Dual-Feed Carriage
special feature)
PUNCE20 = IBM 2520 Card Punch
PUNCH42 = IBM 1442 Card Eunch
READO1 = IBM 2501 Card Reader
Columns 47-65 Leave blank.

Comments 66-74 (0)

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

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

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

File Name 7-14 (R)

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

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

AND_Relationship 14-16 (0)

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

AND =

OR_Relationship 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:
Level

Sequence does not recognize Control-
breaks.

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

Record any two alphatketic characters.
When both card types with numeric and

alphatetic Sequence codes exist within a
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file, thcse with alphabetic codes must
aprear first.

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

Number 17 (R: ccls. 15-16 numeric)
tb: cols. 15-16 alphatetic)
t = Sequence code is alphatetic
1 = One such card rper grcugp Sequence
N = One cr more such cards per code is
groug numeric
Opticn 18(0: ccls. 15-16 numeric)

(t: cols. 15-1€ alghabetic)
* = Sequence code is alphatetic;
or
t = Card type must te rerresented
in ‘'each group (Sequence
>code is
C = Card type need nct be repre- ‘numeric

csented in each group

Resulting Indicator 19-20 (0Q)

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

Ht, H2 cause halt after
next card is read.

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

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

Record Identification Codes z1-41 (0)

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

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

Not (col. 25).

N = The ccde (col. 27)

must be absent to satisfy criteria

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

for this card type

C/Z/D (col. _286) .

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

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

7Z = Match zone portion of character in
data-card column against zone portiomn
cf ccde in specification col. 27.

Character (col.
(any EBCDIC)

27) .
for which to test.

Identifying code
If D or Z

in col. 26-—with other than A-%Z, 12, 1%,
0-9, +0, -0, or b—-see C/Z/D in body of
manual.

Stacker_ Select 42 (C)

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

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

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

Field Descriptions 43-74 (0)

Field-description lines for a card type
(or group of OR-relatiocn card types)--one
line: per input field used in the program--
follow immediately teneath the File and
Card-Type Identification line(s) for the
card type(s). The entries for card-type
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jdentification and fielid descripticn must
not ke in the same line.

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

Packed 43 (0)

b = Input data in standard (non-fpacked)
format; cr
= Inpot data nct defined as numeric.

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

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

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

Field Location 4u-51 (R)

From (cols. _44-47). card column of
First (leftmost) input field--

To_ (cols. 48-51). range: 1-80
Last (rightmost) )

Right-justify; leading zercs unnecessary.

Max. permissible field sizes where less
than® 80: Numeric field--15 digit fpcsi-
ticns (rlus sign) ; Alrhameric field used
in CCKP orperaticns--40 fpositicns.

Decimal Fositions 52 (0)

b Alphameric field; or
Numeric field that need not ke defined

as numeric (see immediately telcw).

0~-9 = Numker of decimal rlaces in field
herety defined as numeric. Field must
te defined as numeric if:

a. Used in arithmetic calculaticns; or

t. To be used in numeric (as con-
trasted with logical) COMP otrera-
ticnjy or

c. Tc be formatted for output ky edit
wcrd Oor zero SUPFress; cr

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

e. F (packed) is specified in col.

Definition as numeric:

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

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

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

Field Name 53-58 (R)

Left-justify. One tc six characters (four-
character limit if used with RLABL op.
code) :
first alphabetic, remainder alphabetic
or numeric.
No special characters or embedded
blanks.
ATTSEQ, CONTD(x), TAB(x) (X) (x), and
PAGEx (Xx) prohibited--see body of
manual for use of FAGEbLD.

Control Tevel 59-60 (0)

L1-1.9 = Control-level indicator(s) for that
and lower levels turn on when field
contents in successive cards differ
(Lt is lowest level, L9 highest.)

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

Same Control Level may be split among
several fields, but no other Ccntrol Level
may intervene between the portions. The
sum of the number columns for all portionmns
of a split Ccntrol Level, and for unsplit
contrcl 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
strirred).

Packed input fields cannot have Control
Level assigned.

Matching Fields 61-62 (C)

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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Mi-M3 Successive cards of single or mul-

tiple input and ccrktined files are

sequence-checked cn the field(s);

also

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

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

A Matching-Fields level cannot be split
tetween several fields in cne card tyre.

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

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

t. The same numkter of Matching-Fields
levels must te specified for all
applicable card types, and the
length of a Matching Field of cne
level must be unifcrm.

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

... Packed input fi
Fields assigned.

1ds cannot have Matching

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

Field-Record Relation 63-64 (Q)

To relate a field descrirpticn to a particu-
lar cne of several card tyres in an OR
relationship, enter here the card-type
Resulting Indicator assigned tc the per-
tinent card type. Fields without indicator
are associated with all card types in the
OR relaticnship, reqgardless of whether they
also appear with indicatcr--except for
Control-Tevel and Matching-Fields
operations:

1f the same Contrcl Tevel or Matching-

Fields level aprears tcth with and
withcut an indicator in Field-Record
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Relation, the indicator-conditioned
entry takes precedence when the per-
tinent indicator is on.

Any Contrcl-Level or Matching-Fields
entry without indicator must precede any
entry with indicator for the same level.

Do not condition portioans 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.

Field Indicators 65-70 (C)

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

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

Plus (cols. 65-66). Tests for value in

numeric field greater than zero (low-order
position 12- or no overpunch--but excluding
all-zero value signed plus).

Minus (cols. 67-68). Tests for value in

numeric field less than zerc (low-order

position 11-overpunch--but excluding all-
zero value signed minus).

Zero_or Blank. (cols. 69-70). Alphameric

field: tests for blank. Numeric field:
tests for absence of sianificant digits
(1-9); i.e., turmns cn if blank, zero, 10,
or zones alone. Indicator also turned on
at beginning of program execution and fol-
lowing each Blank-After output
specificaticn--until changed by data read
from card of pertinent type.

Sterling Sign Position 71-74 (0)

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

See Figures G1 and G2 at end of chapter for
surrlementary details.

Note: Oreraticns cccur in the crder sgeci-
fied, within grcuping cf detail time or
total time (see ccls. 7-8).

Contrcl Ievel 7-8 (0)

% = Detail-time cperation

I1-1.9, LE, IC = Total-time operaticn, and
rerfcrmed cnly if the sge-
cified indicatoer is then
cn., LO ncrmally always on
(exceptions: see text).
L1-LS cn wten ccntrcl treak
of that cr higher level.
LR on after processing last
input carxd (alsc turns cn
.1-19) .

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

Indicators 9-17 (0)

Three identical subfields in ANL rela-
tionship: <ccls. 9-11, 12-14, 15-17. One
to three indicators may e entered to con-
dition performance of the cperation. Sta-
tug c¢f tte indicatcrs not affected Ly
specification here.

Entire field blank Execute operaticn each

program cycle

txx (xx = any

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

Nxx = Execute operaticn only
if that indicatcr is
off.

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

relationshir tc indicators in ccls. 9-17.

Facter 1 18-27

Factcr 2 33-42

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

Field Nampe
Must te defined as Result Field in cal-

culaticn specificaticns cr--if it is an
input field--in inrut specifications.

Appendix G.

ten characters.
(0-9)

_____ Maximum length:
May ccnsist only of digits
and--optionally;:

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

Number assumed positive if no sign, and

integer if no decimal roint.

Note: + is punch combination 12-6-8

Maximum lenght : eight EBCDIC
plus enclosing apostrophes.

characters,

suB, MULT, DIV, COMP, TAG, LOKUP.

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

Cperation 28-32 ()
Entry of an RPG operation code, left-

justified, required (except in a Ccmments

line--asterisk in ccl. 7).

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

Operations with Reduced Field-Size ILimits

COMP (alphameric): 40 positions

ICKUP (alphameric): 80 positions
Arithmetic cps. require pumeric fields;
TESTZ requires alphameric field.

Result Field 43-48

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

TAB (x) (x) (x) confined to function table.

See Fiqures G1 and G2 at end of chapter

for operaticns requiring Result-Field
entry.
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Defining Result Field 43-48, 49-%51, &2

Every Result Field must te defined cnce,
either in a calculaticn specificaticn cr--
if it is an input or table field--inh the
input or file extension specifications,
respectively. If defined more than cnce
{(annecessary), all definitions (length,
decimals) must be uniform.

A field is defined by assigning field
name (cols. U43-u48), field length (ccls.
49-51), and--if numeric--decimal fpositions
fccl. 5z). Result Field is used with
arithmetic, move, TESTZ, and RUAEL
operations (i.e., all excert CCME, SETCN,
SETOF, GCTC, TAG, EXIT); used with LCKUP
only if function table.

Field Length 49-51 (0)

* = Nc Result Field with this oferation
(cols. U43-48 blank); or Result
Field not defined here.

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

1-40 = Alphameric field used in COMP of.

1-80 = Alrhameric field used in talkle LOXUP

OF.

{-256= Alphameric field, nct used in CCMP
or LOKUP op.

Leading zeros unnecessary.

Decimal Pcsiticns 2 (0)

* = Alrhameric field (cr numeric field

that need not te defined as such); or

No Result Field with this operation

(ccls. "U3-517 Blank): ¢r =~ 7

Result Field not defined here.

Number of decimal rlaces in field

(hereby) defined as numeric (total

field length in cols. U49-%51).

Field must ke defined as numeric if

(a) Used in arithmetic ops.; or

(b) Used in numeric (as contrasted
with logical) CCMP op.; or

{c) To be formatted for output ty
edit word or zerc sufppress; cr

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

(e) Output to be in packed format.

0-¢

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

tion before dropring excess decimal
position (s) .

Resulting Indicators S4-£59
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Any indicators may ke srecified--
normally: 01-99, HY, H2(if HY or H2 is on
at end of detail-calculation time, systenm
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 LOKUP). The same indicator can be
specified in several lines.

Arithmetic Cperations (0)

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

Plus (cols. _54-55).
zero (excludes+0).

Minus (ccls.56-57). Result less than zero.

Zero_(ccls. 58-59). Result zero (always
+0). Also on initially, and following
Blank-After (output specs.)

Result greater than

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

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

satisfied.

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

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

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

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

Test Zone (TESTZ) (R--at least one)
Alphameric field only. High-order posi-
tion cf field is tested. An indicator
whose assignment reflects the operation
result turns cn; others turn off. One
indicator assigned to more than one condi-
tion turns on if any of these is satisfied.

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

Low_(cols. 56-57). 11-zone (hex.60 or Ix)

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

50, 60, Cx, Dx). Also on initially, and
following Blank—After (Cutput specs.).
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The indicators srecified are turned on
or off, respectively.

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

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

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

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

Note that High and Lcw significance is the
reverse cf fcrm-cclumn heading.
Other COperaticn Ccdes
No Resulting Indicators permitted.
Comments 60-74  (0)

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

the same 1ine( without affecting program
generaticn.

FILE EXTENSION SPECIFICATICNS (OPTICNAT)

Reguired if table lock-up (LOKUP)
Calculaticn Specifications.

used in

Columns 7-26
-— v

Teave tklank.

First_or Only Tatle in a Table-Input Deck
27-4E (R)

Takle Name 27-32 (R)
Left-justify. Four to six characters
(four-character limit if used with RTIAEL
op. codej:
first three TAB, remainder alphaketic or
numeric.

Appendix G.

Car .

No special characters or emktedded
blanks.

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

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

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

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

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

Length of Table Entry 40-42 (R)

Numker cf columns per entry for this
table (named in cols. 27-32). Right-~-
justify; leading zeros unnecessarye.
Maxima: Alphameric--80 columns
Numeric-—-15 colunns

Packed 43

Leave blank:
not permitted

Packed-data table input

Decimal Positions 44 (C)
b = Alphameric
0-9 = Number of decimal places in numeric-

table field.
0

N

Sequence 45 (O)

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

ascending sequence High or Low search
D = Taltle values in srecified

descending sequence

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

Table Name 46-51 (R)
Name of table to which seccnd entry in

each card belongs. Fntries eguivalent to
those described under col. 27-32.

Length of Table Entry 52-54 (R)

Equivalent to ccls. 40-42, but for

second table.
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Packed 5¢

Leave tlank.

Decimal Pcsitions 56  (0)

Equivalent to ccl. 44

Sequence 57  (0)

Equivalent to ccl. 45

Comments 58-74 (0)

Permits any ccmments tc be rrinted at
generaticn time next to specifications in
the same line, without affecting progranm
generaticn.

OUTPUT-FCRMAT SPECIFICATICNS (CPTICNAL)

output specifications contain entries cnly
for output and ccmbined files. A1l detail-
(or heading-) time output specified ahead
of total-time output. Output (within
grouping of detail and tctal time) cccurs
in the order specified--except (1) separate
overflow-output time and (2) card-print
transfer tc output-storage area after card-
runch transfer fcr same File-Identification
qroutg.

(Ereferably, alternate runching and

forms-printing when mcre thamn cne cf either
during same cycle segment.)

File Tdentificaticn and Ccntrol 7-31 (R)

File Name 7-14 (R)

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

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

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

Type 15 (R)

L (or H)
T

Detail-time outrput
Tctal-time outrut.
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During overflow output, T output precedes
D.

Stacker Select 16 (0)

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

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

AND Relaticnship 14-16 (0)

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

OR Relationship  14-15 (0)

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

Forms control frcm the preceding line is
applied unless cols. 17-22 contain an
entry. (0 is considered an entry.y

Space (Before/After) 17-18 (¢6)

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

kol 0 (see excepticn for CR lines, atove)

Skip (Before/After) 19-20, 21-22 (0)

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

No skip (see exception for OR
lines, above)

00=dd

NOTES on_Forms Control

1. YLeave tklank in AND line

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

3. 1If Space/Befcore and Skip/Before both
specified: Skir is executed, followed
ky Srace.

Generator



4, TIf Space/After and Skip/After both spe-
cified: Only the Space/After operation
is executed.

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

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

One

Output Indicators 23-31 (0)

Three identical subfields in AND rela-
tionship: «cols. 23-25, 26-28, 29-31.
Only the first subfield is described tere.
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). tatus of the
indicators not affected by specification
here.

i}

Entire field blank Execute operation each
proaram cycle.
bxx (xx = any

indicator)

It

Perform this output
only if that indicator
is on.

Nxx = 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.

HOF (or HOV)

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

]
Field Description_and Control 23-u47 (0)

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

Acvpendix G.

Output Indicators 23-31 (0)

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

1. No AND lines

2. No OR lines

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

4. Entry of OF (or 0OV) does not transfer
the output to overflow time--merely
makes it subject to the status of the
overflow indicator at output time.

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

Field Name 32-37 (0)

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

Zero_Suppress 38 (0)

b Alphameric field; or
Constant specified (cols.
blank); or
Edit word specified (cols. 45-70); or
Packed Field (P in col. 4u4); 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.

32-37

Blank After 39 (0)

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

B = Field (or constant) cleared as data
moved to output-storaqge area. (Numeric
field: 0; alphameric: <*.) Field or
Resulting Indicator assigned to Zero-
or-Blanks turns on.
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Fnd Position in Output Record 40-43 (R)

Fnter number of rightmost position in
output file (forms print positiorn, card
column, or card-interpret position).
Rioht-justify entry; leading zeros unneces-
sary (col. 40 always % or 0).

CAUTTON:
edit word.

Allow for expansion of field by

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

b = 0 = Punching

1-6 Print tead to be used for

interpreting.

Packed 44 (0)

P = Data to be output in standard (non-
packed) format; or
= Field not defined as numeric; or
= Constant
P = Output of data, from field defined as

numeric, to be in packed format. The
output data is then of length
T = (nt1+E) /2, vwhere
n digit capacity of field; and
E 0, if n is odd, and
1, if n is even

Constant 45-70 (0)

Teft-justify. Any EBCDIC characters
that are to appear in tte output record are

specified here, enclosed in apostrophes. ... ..

(Two successive apostrophes within the con-
stant appear as one apostrophe in the out-
put.) Distinguished from edit word by
absence of field name (i.e., cols. 32-37
are blank). Zero Suppress (col. 38) and
Packed Field (col.f4) must be blank.

Edit_Word 45-70 (0)
Left-justify. Any EBCDIC characters,
enclosed in apostrophes. Scme of the
characters appear as such in the output
record; others serve special functions.
Listinguished from constant by presence of
field name (cols. 32-37). The field named
in the line must be defined as numeric, and

must contain valid digits (no hex. A-F,
except in sign position). Zero Suppress
(col. 38) and Packed Field (col. #4) must
be blank.

Abbreviated rules for edit words.

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

324 System/360 Model 20 CPS Report Progran

spaces, and any constant data desired

among--but not following--them, plus 1

if $ symbol. Blank is replaced by

digit--with possible exception of lead-
ing O--from corresponding field
position.

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

& = Space in output record

$ at extreme left = $ in thrat output
record position, regardless of
handling of leading zeros.

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

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

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

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

2. Status portion of edit word = Positions
to right of body through CR or - sym-
bol, used to identify necative values.
If no CR or - to right of body, there
is no status portion.

b or § = b in output record
CR or - = CR or -, respectively, in
output record when data
negative
= b in output record, when data
not negative.

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

Sterling Sign Position 71-74 (0)

Teave blank unless processing Sterling-
currency amounts. (Refer to SRI. publica-
tion IBM_System/360 Model 20, Sterling Cur-

rency Processinag Routines, Form C26-3605.)
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COIP‘ Nature of Operation Factor 1 O;éa;:ﬁon Factor 2 R:Is“IIJ Comments
ass ~ode € Possibilities Presented Algebraicalty
Add Factor 2 to Factor 1 a (N) ADD b (N) c (N} atb=c/ata=2a/b+b=2b/a+c=c"'/
ctb=c'/cte=2c
“Set Result Field to zero; then add Factor 2 Z-ADD | b(N) c (N) Otb=c' /0+c=c Facfor 2 may be ¢
Q
% | Subtract Factor 2 from Factor 1 a (N) SUB b (N) c (N) a-b=c/a-a=0/b-b=0/a~c='/ c=c=0 is the most
5 cb=c' /c~c=0 efficient method to
8 3 set a field to zero
§bd
5 | SetResult Field to zero; then subtract Z-5UB | b(N) c(N) 0-b=c' /0~c=-c 0-c=-c: best method
é_ £ Factor 2 to reverse sign
2 - ~
LT Multiply Factor 1 by Factor 2 a(N) MULT b (N) c (N) oxb=c/uxo=al[bxb=b‘/axc=c'/
g TE, exb=c'/ cxc?c2
=% T
:— 3 Divide Factor 1 by Factor 2 a (N} DIV b (N) c (N) a+b=c/a+a=1/beb=1/csc= / b#0
crb=c' /e ac=l No Half-Adjust if
MWR follows
Move Remainder of preceding DIV to a MVR c(N) Must follow immediately after DIV without Half-Adjust
Result Field and with same Indicators,
Move Factor 2 into Result Field - MOVE b (A/N) c (A/N) No decimal alignment performed. If Factor 2 shorter: Left
right -justified positions of result field unchanged. Excess left nositions of
a longer Factor 2: Not moved.
- "
2 | Move Factor 2 into Result Field - MOVEL b (A/N) c (A/N) No decimal alignment performed. If Factor 2 shorter: Right
2 | left=justified positions of result field unchanged. If Factor 2 longer:
4 Excess right positions not moved, except for the sign if the
‘é result field is numeric,
48 from low—order position of Factor 2 MLLZO [ b (A/N) < (A/N)
&8 to low-order Result position
22 | 2| from high-order position of Factor 2 MHHZO | b (A) ¢ (A)
8- 2| a1 to high-order Result position -
= [
g 2 | 8| from low-order position of Factor 2
=2 12| 1o high-order Result position MLHZO | b (A/N) c (A)
from high-order position of Factor 2 MHLZO | b (A) c (A/N)
to low-order Result position
N ] Compare Factor l‘ to Factor 2 a (A-N) | COMP b (A-N) Numeric fields decimal -aligned; missing positions treated as
I § zeros., Alphameric fields left-aligned; missing positions
oo treated as blank. Numeric compare is algebraic; alphameric
% S o is logical EBCDIC.
® £ - -
% 85| Identify zone in high-order position of TESTZ c {A) A Resuiting indicator assigned to Biank is on at start & foilow-
O ~ 8| alpha. Result Field ing Blank-After
U<
v | Tum on one, two, or three specific SETON
22 indicators
£ 8 Specify one, two, or three Resulting Indicators
&2 | Tum off one, two,or three specific SETOF
= indicators
E Branch to another RPG calculation GOTO name One fo six characters
o2 specifications line First character alphabetic;
.. £ B[ Identify line as destination point of GOTO | name TAG One to six characters remainder alphabetic or numeric,
L instruction(s) RLABL may also be
£ 2 g| Branch fo an external B.A.L. routine EXIT name One to four characters TABx or INxx.
g« Ol |dentify RPG field for use in external RLABL name
2 2 routine One to four characters
o | Search argument table for value that bears | argument| LOKUP argum't table  function table | No decimal alignment performed. At least one Resulting
T | ftosearch argument the relationship speci- | a (A-N) TABx(x)(x) (optional) Indicator needed, Do not assign Resulting indicator fo
%.§ fied by Resulting Indicator(s). If a function (A-N) TABx(x)(x) both High and Low. Table should be in sequence if
28 | table is specified, corresponding function is (A/N) Indicator in High or Low.
located.
LEGEND:  (A) = Alphameric (A/N) = Alphameric or Numeric aorb = Field or literal
(N) = Numeric (A-N) = Alphomeric or Numeric, but ¢ = Field
both fields must be alike
Figure G1i. Calculation Cperations Summary
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* NOTE:The entries designated as required in Field Length

associated Result Field is not defined elsewhere.

Figure G2. Fields Pertinent tc Each Cperation Code

326

System/360 Model 20 CPS Report Prcgram Generator

m“ INTERNATIONAL BUSINESS MACHINES CORPORATION :un‘.:zugs;.:
; REPORT PROGRAM .GENERATOR  CALCULATION SPECIFICATIONS e
IBM System/360
Date
Progrom Pondhi Graphic 12 75 76 77 78 79 80
|..umn'=- Punch Poge I:D M:'ﬂ.';»n
o Resulting
_9.5 Indicators . Indi
2 HE Zero
} i; MM“Z'M
e |E Factor 1 Operation Factor 2 Result Fiold | ke, ii Compare Comments
I * 13T T
; ; ; * 1 >21 <21 =12
:‘sorlvwug{g:ulsunnnnnnnuunnuzno:lsznuuuvurwnunuuuaa»u 55]56 57|58 59|60 6] 62 63 44 65 48 67 60 4% 70 71 72 73 T4
7SN NSESRA SN RARE  INNSN/Y;/|§RNRE Y ESRNEE T HEAS, A=s EERRERAERARES
Y2 N N S SRR A RREERN SOy S Y i % INRNEENERNRE
e 5B : AR R
T (Z-SuBl ; ENEEDENREES
b e MULT e et L L Ll
LI L[N DIV : — 1? = ‘HH "! Lty
07 e VIR RIREEREE b T TP
i WolV[E | | --IaZNT [T/ N RN EEARERRARENEN
ojr| [c L 11 d] MolviE L A/N) | T [\ i T BEE
el LT MLtz AN L AN 1 RS
OCI Huz : , L Lol
12| e LIH|ZIO Al/ ; L Il RN
JONENEN NS MH[Lzi0 Al VA ! IR
el e Lt A= oM p =N oo Ll
e e ] TlEsTZ , I
< . S ETON ’ ’r
c SIE[TIOF os | e
o GloTo] (NAME { L]
el E TiAl] | | | ; i
il L EX[IiT - || i [ 1]
T AOCOEEN JAME] TEEERNE
< AN OIK(U[PIT ABAL= [TARAL | logolotaion | \ .
_ N S S ——————— R
heodings; et Leest one raquired: eoe
(A) = Alphameri
N = P M Bk Plu/  Min  Blanky
Legend: ———Entry Required |Max. Length [ (AN} = Aer N Ruulting} At Least one uquind-u.:;eo D-;:! c:g.g
------- Eatry Optional Jof Entey (A-N) = Either,bet both same | Indicators ] —-- =-- -~--Optional

and Decimal Positions are necessary only if the




Reloted Type of
Specificotion

File on
Deseripti
ot
Input

Calculation

Hhe
_;:-pm _<

Input

Colculation

Figure G:.

GOT0

CARD RPG OBJECT PROGRAM - GENERAL FLOW

Indicators (Normal Use)

Fiald Indicotors
Calc. Resulving
...
I, H2

1P

Cand Resulting Ind.

Clear Cord-Type
Resulting Indicotors
ond IP, HI, K2, |
LI49, IR,

{Turm on L3, if OFY)

3

g
g

Each File
ik -File Job)

g

—————

If Channel 12

| during Detoil Lines
Turn on OF/QV -
Otherwise Cleor

-'— OF, OV

On At Baginning

IMawDoluﬁvll

Input Area to
Input Work Area

Determine and
Store New

Process Next

Contents’

of Matching
Fields

1 Fie

tching
Fields Contents

Multi-File
Progrom

Type Resiting  [oees
Ind;

Perform Total-Time
Calcuiations. Tun
Cole, Resulting

Indicators On/OF

Bypassed 1st Cord.

i If Control Fields) on |
t , bypassed

| e o

thru
| with Conteo! Fietdly. |
|, Jd

?O
If Chonnel 12

during Ouiput >

Lines, Tum
on OF/OV

H
I

L e e e — — — —Perform Detait-Time)
Caleulotions, Tun

Cale. Resulting
Indicators On/Off

RPG Prcgram Togic

Appendix G. Summary of RPG Specifications

327



APPENDIX H--RPC PRCGRAM IISTING

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

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

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

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

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

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

MESSAGES TCURING RPG GENERATION OF OBJECT
PROGRAM

Message Identification

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

Program Identification = RG

Messace Serial Number--three digits

Significance Code--one letter

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

Figure Ht portrays the messaqge-
identificaticn fcrmat, and lists the
related ccdes with their meanings.

The words CARD NUMBER
end cf mcst messages,
secutive number (s) of

are printed at thte
followed by the con-
the specificaticn

328 Systems/360 Model 20 CES Report Prcgram

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

RG 120 E $ X —————
Message
Program ldentification: I [ 9
RG (for RPG) :
Serial Number: |
unique number for |
each message |
|
*Significance Code ]
**Type of Specification ___ __ __ _ _ _ _ _}
Card to which Principally
Applicable
*Significance Code T
A = ACTION
Operator action is required before system is restarted.
C = CAUTION
An abnormal - though possibly deliberate - condition exists,
Corrective action is required only if the condition is unintentional.
D = DECISION
The user must decide on one of several ways o continue processing,
E = ERROR
Correction in source program required.
I = INFORMATION
Informatory message only. Operator action usually not required.
W = WAITING

System can proceed no further until errors have been corrected.

**Type of Specifications to which Principally Applicable

File Description
File Extension
Input
Ovtput-Format

Calculation

Wnun

n'o—m-n

H

Format of Message-
Identification Code

Figure H1.

Messages

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

in upper-case
the actual RPG

The phrases shown
characters represent
messaqge.

Sentences in lower-case letters give
supplementary information that is not
printed in the program listing.

RGOO1 I 360,20 RPG LISTING.
RPG prints this heading if
the RPG scurce deck starts
wvith the RPG Control Card.
Generator



RGO 2 I STORAGE POSIT NS.
This mes e is fcllowed by
the core stcrage capacity
specified in the RPG Ccn-
trcl Card (Card H) for the
systems used to generate or
execute the program. If
different capacities are
specified, the smaller is
used.

+a O

TI
sa
s

RG0O03 A ERROR IN STORAGE MAGNITUDE.
This message is associated
with halt r©12. It indi-
cates invalid entries in
cols. 7-9 or 12-14 of the
RPG Ccntrol Card (Card H).

RGOO Y A NO CCNTROL CART.
This message is associated
with halt Tt11. It indi-
cates that the source deck
is not preceded by an RPG
Ccntrol Card (Card H.)

RGOOS5 C COL. 6 INCORRECT, CARD IS
BYPASSED.
This message fcllows the
image of the RPG source
card to which it refers.

RGOO6 W EROGRAM TOC EIC.
This messace is associated
with halt D13

RGO10 C F THE FILE NAME IS NOT
REFERENCED.

RGO11 F F FILE DESCRIPTICN SPECIFICA-
TIONS ARE MISSING.
File descripticn cards must
precede all other specifi-
cation cards in the RPG
source deck.

RGO12 E F THE FILE NAME IS INCORRECTLY
SPECIF¥TED OR IS MISSING.

RGO013 F F FILE TYPE ENTRY (COL. 15) IS
NOT I, C, OR C, OR IS MISSING.

RGO14 F F FILE TYPE (COL. 15) AND
DEVICE (COLS. 40-4€) ARE
INCCMPATIBLE.

RGO15 E F SFQUENCF (COL. 18) DOES NOT
CCNTAIN A, D, OR ELANK.

RGO16 E F SEQUENCE (CCIL. 18) IS NCT THE
SAME FOR ALI INPUT FILES.
When there are multifple
input cr ccmbined files,
all must have the same
sequence srecified.

~)

t
[}
(e}
——h

RGO18

=t

E

oy

F

Parat Ik

COLUNMNS 40-46 CONTAIN AN
INVALIL DEVICE.

FILE NAME OR LEVICE IS

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

RG032

RG033

RGO3U

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

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

INCORRECT SPECIFICATION OF
NUMBER CR LENGTH OF TABLE
ENTRIES, CR THE PRODUGCT OF

-BOTH IS LARGER THAN 80.

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

RGO4L2

RGO43

RGOLY

RGO4S

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

MATCHING FIELD SPECIFIED, BUT
NO SECUENCE IN FILE
DESCRIPTION.

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

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

CARD-TYPE SEQUENCE (COLS.
15-16) BLANK CR INVATID.
Under cne common file name,
a card type with numeric
sequence specification is
followed ky a card type
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RGOU6

RGOU47

RGOU8

RGO4S

RG051

RG052

RGO54

RGO55

RGO5€

RG057

330
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1

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

ENTRIES IN NUMBER AND/OR

OPTICN (COLS. 17-18) ARE

INCORRECT.
Card-type sequence checking
is specified in cclumns
15-16, but cclumns 17-18
contain an inccrrect entry;
or, the entries in cols.
15-16 are alrhabetic, tut
cols. 1Y7-18 are not blank.

ERROR IN RECORD IDENTIFICATION
CODES (CCLS. 2z1-26, 28-33,
35-40).

RECORT IDENTIFICATICN ANC

FIELD DESCRIPTICN APPEAR IN

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

A RECORD IDENTIFICATICN SHOULD
PRECEDE THIS SPECIFICATICN.

FIELD LOCATICN ENTRIES (CCLS.
44-51) ARE INVALIL, OR THE
LENGTH OF A NUMERIC FIELD
EXCEEDS 15 EOSITICNS.

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

LEFT-JUSTIFIEL, BEGINS WITH
TAB OR CCNTL, CONSISTS CF ALT-
SEQ, CR CONSISTS OF PAGE FOL-
LOWED BY CNE CR TWO
CHARACTERS.

PLUS OR MINGS INDICATORS ARE
SPECIFIED FCR ALPHAMERIC
FIELD.

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

INDICATOR SPECIFIED IN FIELD-
RFCCRL RETLATICN (COLS. 63-64)
IS NOT A RESUILTING INDICATOR
OF AN ASSOCIATED CARD TYPE.

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

RGO58

RG059

RG0O60

Card is blank in cols. 17
and 18.

STERTL.ING FIELD IS SPECIFIED

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

STERLING FIELD IS SPECIFIED TO
BE IN PACKED FORMAT.

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

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

RG072

RGO073

RGO74

RGO75

RGO76

RGO77

RG0O78

RG081

RG082
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PHE-PIEED NANE-IS-MISSING; NOP - ~—

o

0

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

NOT

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

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

TYPE (COL. 15)
OR T.

IS NOT H, D,

FILE IDENTIFICATION AND FIELD
DESCRIETICN SPECIFICATIONS ARE
NOT IN CORRECT SEQUENCE RELA-
TIONSHIP, OR ALL DETAIL OUTPUT

—~DOBRS—NOIPRECEPEAEE—TOTAL:

INCORRECT INDICATORS.

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

MULTIPLE FILE-IDENTIFICATION

LINES FOR ONE OUTPUT DO NOT

HAVE INDICATORS SPECIFIED.

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

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

E O THE FIELD IS UNDEFINED.



RG083

RG 0814

RG 085

RG(C86

RGO87

RG088

RGG8 9

RG0S0

INCCRRECT APOSTROPHES IN CCN-
STANT CE EDIT WCRE.

END PCSITICN (CCLS. 40-4Z) IS
MISSING OR INVAILIL, IS SMAITER
THAN THE SIZE OF THE FIELD,
CCNSTANT, OR EDIT WCERD, OF IS
INCCMPATIBLE WITH TEE OUTEUT
FILE OR DEVICE.

BOTH ZERO SUPERESS ANLC A CON-
STANT CR EDIT WCRL ARE
SPECIFIED.

ZERO SUPPRESS OR
AT

DLTCATETTETY D
S:EV.LFJ.LU Iuwvn

FIELD.

STERLING FIELL IS INCCRRECTLY

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

STERLING FIELL IS SPECIFIED

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

STERLING FIELLC IS SEFECIFIED TGO
BE IN PACKEL FCEMAT.

EDIT WORD HAS INCCRRECT LENGTH
OR WAS PREVICUSLY USED WITH A
FIELD CF TIFEERENT ILENGTH.

RG102

RG102

E

F

C

C

THIS FIELD IS UNDEFINED CEK
INCCRRECTLY SPECIFIED.
This message is followed by
the headings
FACT. 1 FACT.?2 RESULIT F.
and the ccnsecutive nunmber
cf the.affected card is
printed telow the aprrcpri-
ate heading.

THE FOLIOWING FIELDS SHCULD BE
BLANK FOR THE OQPERATICN.
This message is followed by
the headings
FACT.1 FACT. 2 RESUL
and the ccnsecutive nunm
of the affected card is
printed telow the apprcpri-
ate beading.

T F.
ber

THE FOLLCWING ENTRIES ARE
REQUIKEL, BUT MISSING CE KCT
LEFT-JUSTIFIEL.

RG105

RG106

RG107

RG108

RG109

RG110

RG111

RG112

RG113

RG114

RG11E

This message is followed by
the headings

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

DETAIL CALCULATICN IS ENCCOUN-
TERED AFTER TOTAL CALCUTLATION.

OPERATION CODE INVALID.

ULTING INDICATOR IS

TOAITTREND BRI WMAT CDRCTETED
LYULREiUy DUL NUL SfOCil 10U

A CCHMP, LOKUP, TESTZ, SETON
or SETCF operation has been
specified, but a resulting
indicator has not been spe-
cified in columns 54-59.

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

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

AN IMEFERMISSIELE OPERATICN IS
SPECIFIED BETWEEN ALPHAMERIC
AND NUMERIC FIELDS.

FIELID LENGTH OF FACTOR 1 AND
FACTOR 2 DIFFERS IN A TOKUP
OPERATICN.

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

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

A TAG IS SPECIFIED WITH INDI-
CATORS CR RESULTING

INDICATORS.

THE SAME TABEL APPEARS IN MORE
THAN ONE TAG STATEMENT.

THE RESULT FIELD WAS PREVIOUS-—
LY DEFINED WITH DIFFERENT
LENGTH OR DECTMAT POSITICNS.
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RG116

RG117

RG118

RG119

RG120

RG121

RG122

RG133

RG134

332

SPECIFIED LENGTH CF ALPHAMERIC RG135 E
RESULT FIELD EXCEEDS 25€ ECSI-

TIONS, OR NUMERIC RESULT FIELD

EXCEEDS 15 POSITICNS, OR NUM-

BER OF DECIMAL POSITICNS SPEC- RG136 E
IFIED FXCEECS FIEID LENGTH.

RESULT FIELLC MAY NCT BE LARGE
ENOUGH.
The nature of the operation RG137 C
can produce a result larger
than size of result field.
This is cnly a warning
messaqge.

THE FIELDS IN THESE OPERATIONS
DC NOT OBEY SIZE RESTRICTIONS.
RG138 C
INCORRECT INDICATCRS.
Indicators and/or Resulting
- Indicators are invalid.

THE DIVIDE OPERATION IS SEECI-

FIED WITH HALF ADJUST AND FOL- RG14Y C
LOWED BY A MOVE REMAINDER, OR

THE MOVE REMAINDER IS NCT PRE-

CEDED BY A DIVIDE WITH THE

SAME INDICATCRS.

RESULT FIELD NAME BEGINS WITH
TAB, BUT THE CPERATICN IS NOT
LOKUP OR RLAET.

HIGH/LOW INLCICATOERK FOR LOKUP
BUT NO TABLE SEQUENCE RG142 E
SPECIFIED.

This is cnly a warning

message.

FUNCTION TAELE SHCRTEE THAN

. kRG_HHf*T“TABEE.. S PO

This is cnly a warning
message
RG143 E

MULTI-FILE FRCGRAM, BUT NC
MATCHING FIELLS SPECIFIED.

THE OVERALL YT ENGTH CF CCNTIRCL
OR MATCHING FIFIDS IS T ARGER
THAN 144, RG144 C

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

A MATCHING FIELD IS MULTIELY
DEFINED WITHIN A RECORD-TYPE
GROUP, BUT THE ENTRIES 1IN
FIELD-RECORD REIATICN ARE THE RG150 I
SAME.

System/360 Model 20 CES Repcrt Prcgram Generator

CONTROL AND/OR MATCHING FIELDS
INCORRECTLY SPECIFIED

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

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

THE CONTROL FIELDS OF ONE
LEVEL ARE SPECIFIED BOTH AS
NUMERIC AND ALPHAMERIC.
This is only a warning
message.

SAME FIELD WITH DIFFERENT
BLANK/ZERO INDICATORS, AND
BLANK-AFTER IS SPECIFIED.
This message is followed by
the field name together
with the blank/zero indica-
tor that is turned on by
Blank-After.
This in only a warning
message.

UNDEFINED INCICATORS.
Indicators are used as con-
ditioning indicators but
are novhere assigned as
Resulting or Field Indica-
tors. This message is fol-

~lowed-by--a- list-eof-ailt- -
undefined indicators.

INCORRECTLY DEFINED INDICATOR
LABFLS.
INxx in RIABL does not
identify a valid indicator.
This message is followed by
a list of all incorrectly
specified indicator latkels.

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

END OF DIAGNCSTICS
NO ERRORS



ool

[

RG151

o

END OF DTAGNOSTICS

REVIEW CAUTICNS
This messace is asscciated
with halt DO1. It indi-
cates that--while there
were no kncwn errors in the
source deck--abnormal con-
diticns, as defined ty Cau-
tiocn messages (Significance
Code C), exist.

END OF DIAGNOSTICS

ERKORS IN SCURCE DECK
This message is associated
with halt Ci4. It indi-

~o Ao LrnAwrn Aarr
Cates RICWN €IrCreg, as

defined ky Error messages
(Significance Code E),
exist in the source deck.

+ T oA
Lllat

RG161

RG162

RG163

RG164

INDICATCRS.
This message is followed by
a list of all indicators in
which each indicator is
rreceded Lty its core
storage address in hexade-
cimal notation.

DATA TFIELDS
ADDRESS|NAME|TENGTH IN BYTES|
DEC. POS.|TYEE
This message is followed by
a list of all defined
fields in the follcwing

order:
Alphameric fields, Numeric
fields, Talkles. 1In the

cclumn ADDEESS, the core
stcrage addresses of the
data fields are listed in
hexadecimal notaticn. The
column TYPE indicates
whether the field is alpha-
meric or numeric.

CCNTEOT. FIELDS

ADCRESS|CCNTRCL LEVEL|

LENGTH IN BYTES
This messace is fcllowed by
a list of all assigned con-
trcl levels and matching
fields. The cclumn ALDRESS
contains the addresses of
the ccntrol fields in hexa-
decimal notation.

LITERALS ANT CCHNSTANTS

ADDRESS|LENGTE IN BYTES|

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

RG165

ADDRESS

RG1€6

RG167

T

XXXX

I

I

program. Their core
storage addresses are
listed in the column
ATLCRESS in hexadecimal
notaticn. The remark
NUMERIC, ALPHAMERIC, or
FDIT WCRD appearing in the
column TYPE signifies the
type of the comnstant or
literal. The cclumn ACTUAL
contains the image of the
constant or literal as
defined in the specifica-
tion forms. (Numeric
literals are represented in
hexadecimal notation.)
STARTING ADLCRESSES OF RPG
RQUTINES

NAME

INPUT RECORDS
INPUT FIELDS
DETAIL CAILCUTATIONS
TOTAL CALCULATICHKS
HEADINGC AND DETAIL LINES
TOTAL LINES
OVERFLCW TINES
OUTPUT FIELDS
USER 'S SUBROUTINES
TRANSLATE SUBROUTINE
TRANSLATE TAELE
STERLING SUBROUTINES
INPUT AREA FCR 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 ARFA FOR IBM 2501%
SECOND INPUT AREA FOR IBM 2501
PUNCH AREA FCR IBM 1442
1442 PUNCH RCUTINE
PRINT ROUTINE
2560,/2520 ROUTINES
2501 INPUT RCUTINE
LAST STORAGE POSITION USED
(EXCLUDING I/O AREAS)
Only those routines and/or
data fields appear in the
program listing that have a
core storage address
assigned 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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NOTE:

§--see Ampersand
$--see Dcllar sign
/% Caldeeeeoveccaossancecnsasasasacesaesnss 39
(see also Indicators, LR)
0-~sece Zero, distinction frcm letter O
01-99 indicators--see Indicators,
01-99
12-overpunch--see
Fdit word;
Preventing 12-overpunch;
Sign removal;
ZeILO SULpress;
Zoned; and
Zones
1P indicator--see Indicators, 1P

Absolute addition or subtraction:

Fiqgure 68, Part ITIT,

lines 02 and 03cceicecocasaceacesasea 232
Absolute numeric ccmpare-—

Programnming tiPeececeeccecoccsecssessss 283
ADD (3Gd) teevrannonnccnccannennncennans 127
Address cards with variable-length

fields and variable number of

lines-~see Indexing
Alphatetic characters--definition....... 25
Alrhameric--see

Alphameric fields

Alphameric litera

Code structure;

Control level;

Data fcrmats;

Decimal positions;

Fdit word;

Matching fields;

Packed; and

Zero suppress
Alphameric and numeric--same field

defined twice: see Defining same

field as Dboth alphameric and

numeric
Alphameric characters

Data fOrMateeeeeessesooenssscacceaneass 269

DefinitiChececeroacacaans csececcsssaas 25
Alphameric fields

Clearing--programming tipPesscscesacses 279

Data format...... cesscssaceccensaases 269

DefinitiChecececeacssececacnaanncsasasns 25

(see also Decimal rositions)

Alphameric literals

Calculation specifications...ecee.... 108

DefinitioONeceececscersnacacosasascnsaseas 25

Qutput-format specifications..... 198,204

References for each subject are listed
important than others are underscored.

in page-number sequence. Those deemed more

Altered collating SE€QUENCE.esiessesecees 267
Alternating-tables format--see

File extension specifications;
AanA Mahla TAaAlr_13rn AnArA + a2 An o
aiiu lTapvaic LUuun uy thC.LGI.LJ.Vlla

Ampersand (&) in edit word......... 209,210

AND lines in calculation
specifications--programming tipee.... 281

AND relaticnship.eeecerceacesa ceeesesceass 32
Calculation specifications....... 105,281
Input specifications............ 58,70,78
Output-format specifications

172,175,183,190

Arqument tables.. 149,155,157
(see also File extension specifi-
cations; LOKUP; and Table look-up
operations)

Arithmetic operations......
(see also ADD, DIV,
SUB, Z-ADD, Z-SUB)

Arithmetic overfloW.eciceasceoeacnasoas 123
Detecting~-programming tipececececeecs. 283

Asterisk proteCtiON..cieeccccacncsacanns . 207

ceeseasassas 121
MULT, MVR,

D SYDDOLleeeeeeeneeeaceneasnnasnacccanses 26
BAL--see Basic Assemltler Language

Basic Assembler Language (BAL)
7,28,77,147,172,303,312
(see also Branching to an
external routine; and EXIT and
RT.ARL)
Bits (binary digitS) cecececceccceceess . 265

(see also Fiqure D1, EBCDIC table)
Blank-~symbol fOTuieeicecsvccecrancsscsscas 26
Blank-after......... e cececcnens eesess 30,31

Calculaticn specifications... 115,116, 139

Input specifications........ec.0.. 99,101

Output-format specifications..... 194,198
Blank specifications CardS.:sececececeees .. 50
Blank specifications lineéS.eeeeescecssaas 50
Blank trailer card in primary file-

~ProgrammMing tiPeceeccesecccascacacaas 307
Blanking alphameric field--

programming tipPeeecececsecncaasocana e 279
Body of edit word--see Edit word
BranChingeseeeceeeces cvesassescense ceseens 141

(see also Branching within RPG;

and Branching to an external

routine)

Branching between detail-time and
total-time calculations, within

RPGevtasenceccanenans cecesesceannsnnns 143

Programming tipPe.cececeecececscacaoasess 287
{see alsc GQTO)
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Branching to an external routine....... 146
(see also Basic Assemtler Lan-
guage; and RPG operation codes
EXIT and RLABL)

Branching to output--see Repetitive
output; and Branching letween
detail-time and total-time
calculations

Branching within RPG..ivinceeecncacaaaas 142
(see also GOTO and TAG)

BYt€eeieenneennesoeecaasasncsasessseses 265

Calculation operations—--see Figures
35, 36, 61 and G2; Operaticn
specifications; and each specific
operation code
Calculation specifications......eceee.. 103
Specifications summary... 119,319,325,326
summary of functionS..c.eecececcceancesce 13
Card dccument printing 8,28,196,201,240,253
Card-image format..cceeececoaccasscacseass 80

Card printing--see Card document
printing

Card-type definition....... ceseecnes cees 67

Card-type identification (Input
specificationsS)ececececceccseesas 57,67,69

Card-type resulting indicator--see
Resulting indicators, Input
specifications

Card-type resulting indicator dur-

~ ing total-time calculations--
prograrming tip...... cesenescsnae cee. 280

Card-type sequence check--see
Nature of the card-type sequence

check; and Sequence checking
(card type)

Carriage overflow--see Forms
overflow

Character
Basic unit in System/360 Model 20.... 265
Definition. .. . eeeee ronn cesecvnansanas 25

Entry in Input Specification.......... 70
Checking that output card-fields
are blank before output--
Programming tipPeceecececcsscencscccacee 273
Clearing algrhameric field--
pregramming tipe..icececececcescansones 279
Code StrUCtUIC.ic.cececescssensnsscssenss 265
(see also Figure D1, EBCLCIC taltle)
Col. (aktbreviation) ceeeeececsvsecssaasas 26
Collating SEQUENCEeS..sececcsscacsccaaes 266
Altered.ececcececesstescscenaaccnsnansea 267
Standardecececececncecans cessssccssas 266
Column—-binary format...ccveeceescsceaaas 80
Combined files
Definition of terMecececcecercccancaos 24
File description specificaticns....... 52
Input specificationSeceeececceseses 56,77
Output-format specifications..... 168,171
Comments
Calculaticn specificationSeceveecesess 118
File description specificaticnS.e...... 54
File extension specificationS........ 162
(see also Comments cards)
Comments CardS.eccccececassssnsecsasasseans 50

COMP (COMPALE) cveevosccaacsssassscssans 137
(see also Collating sequences)
Compare absolute (numeric)--
Programming tipPeeceeeecseacsasccecnaess 283
Compare and zone-testing operations.... 137
(see also COMP and TESTZ)
Compatibility.eeeeeeeeeeennosoannsanaaaas 13
Conditioning indicaters...... eeseecas eess 32
Calculation specifications
(see alsoc Output indicators in
output-format specifications; and
the specific indicators)
Conditioning performance of

calculations--see Conditioning
indicators
Consecutive numbering...... ereescess 84,192

Constant and dinput-card data con
same print line--programming tip..... 301
Constant data
Input specifications....cceeecececacss 83
Output-format specifications..... 198,208
Contrcl treak--definition...eceesencccea . 26
(see also Control level)
Control breaks: eliminating extra
ones (ra jor-minor control)--
programming tip..ceeseceoceconacaanaas 297
Control carduisceceeessesccnseccncccncasnes 12
Control fields—-definiticn...ceccseaacae. 26
(see also Control level)
Contrcl fieldS.e.eeeeaeeesceaocnasnsaess 88
(see also Control 1levels; and
Indicators, L1-19)

Control fields, split--see Split
control fields
Control group--see Control break;

and Control level
Control level
CalculationNeeeeeec.nn. cececesessaes 104,142
DefinitioNeceeeeececencesassaccoasness 26
TNPUteeeeeeeeceaanaseananaas 81,83,87,91,92
" Output-format. ... .. i i eeiiaenees 175,176
(see also Indicators, ©L1-L9, LR,
L0)
Control-level indicators-- see
Indicators, LY-L9, LR, LO
Contrcl-levels initiated by card
type--programming tipecececececeaceeas 273
Control levels on "run-in"...... 37,176,272
Control on a signed field: no
break between unsigned and plus-
signed cards-—-programming tiPescesecee 275
Converting units to dozens--
Programming tipeececeecescesccoscaasaas 285
Core-storage requirements--see
Storage requirements
Crossfooting (Figure 38) ceeeveaese. 129,232
C/Z/D entry (input specifications)...... 71

Data fOrmatSececcecocssnscscsccsasansse 269
Alphameric fieldS.ceeeececaccesceaaees 269
Numeric fieldS.ceeescascescsanccsonnas 269
Packed-decimaleceeessecssccanssaceases 270

Date on same print line as constant
heading data--programming tipPeceoceecas 301

336 System/360 Model 20 CES Report Frogram Generator



Decimal alignment 88,90,121,131,138,15C,161
i (see alsc Decimal rositicns)
Decimal pcint--see Decimal aiign-

ment; Decimal positions; and Edit

word
Decimal pcsitions

Calculation specificationSeeicecese.s 111

File extension specifications.... 161,162

Input specificationS....eveeeeccea. 79,80

(see also Decimal aligmment; and

Edit word)
Defining same field as bcth alpha-

meric and numeric......... 79,82,83,89,90
Definiticn Of tEIMSeecececoscccsascncase 24
Delayed forms overflow--prcgramming

tiPeecceacccacasacaoncsccanansssnnnsaa 292
Detail printing...cicececeecacaaass 174,190
Detail tim€eveeecneeeeenceoenses 26,103,167
Detail-time calculationNS..sececesecss. 26,104
‘Detail-time outputececiceceeecs.. 26,167,170
Tevice specificatiChecececeececacncneaenas 53
Diagnostic messages--see Messages
Digit, cf record identification

COQCuenenccannsnnssasnsancscnscnoansoas 71
Distinguishing zone punches in

input fields--programming tip.ecscs... 282
DIV (divide) ceeceseocnceoncnensosass 112,128
Document fprinting--see Card docu-

ment printing
D0llar SigNececececscsosccscossccsssosass 208
Touble rfunching: checking that

output card-fields are blank

before output --programming tipee.... 273

Dual-feed carriage...escesececea... 172,187
EBCDIC e ececesacenacnasassnasscanses 25,265

EBCDIC table (Figure D1) vececececeees 266
Edit WOrd.eeeveeeeoenceecnceaeeseee 195,203
BOQYecaeeeeeeasacncensacnaacenass 205,206
EXPanSiONececssacesssccancenseases 206,209
Rules fcr forminge.veeececececsceeasses 206
Status portioN.eececceceec.s.. 205,20€¢,209
(see also Decimal positions;
Packed; and Zero suppress)
Editing pPOinterSe.ececececcsasccssesessses 300
Printing two-digit field preceded
by decimal pointecececceccececceanas. 300
Retaining 1leading zercs and con-
stants, yet removing ZONE€S.:e.aeesss.. 300
Eliminating excess contrcl breaks
(najor-minor ccntrcl)--
Programming tipececececececascacceaas 297
End-of-file specificatioONesececcesecenaees 53
End position in cutput reccrd.e....e.... 195
Error check list,ievececeneseccenancnee 261
Calculation specificationSeecceceecaees 262
JFile description specifications...... 261
File extensicn specificaticns.seeecee.. 262
Input specificationS..c.ceeecceoeea.. 261
Output-format specificationS.c....... 262
Fqual indicator--see Zero-cr-Blank/
Equal indicators
EXIT (branch to external BAL
routine) eeeeeeevecesse 77,146,172,303,312
EXIT operaticn, restricticnSe...ceceeo... 147

Expansion of edit word--see Edit
word
Extended binary-coded-decimal

interchange code--see EBCDIC

Factor 1 and Factor 2¢.cccecessceasnosss 108
(see also EXIT; and LOKUP)

Factor size and results,
relationship
(calculations)--see Relationship
between size of factors and

results (calculations).
Field descripticn .
Input specificationSececeecescscesass 57,78
Output-format specifications..... 167,189
Field indicatorSececcscseccsscsassanaas 31,97
Field length.seececssecacssccscscsascsnse 110
(see also TField location (input
specifications); and Maximum
length of fields)
Field location €RtIYescececcscaescssssases 80
Field name
Calculation specifications....... 108,110
Input specificationsS...ccecescccocssase 82
Output-format specificationS.svscesse. 192
Field-Record RelatiONe.ceeccecnccaaseoss 91
(see also OR relationshirp)
Field selection (output) ..ccscecececceces. 190
Fields wused in EAL sulroutines,
defining--see RLABL
File description specificationS...eeseee. 51
Specifications SUNMATYseeeecascceseesas 314
Summary of functionNS...ceccccececececaes 12
File designatioONececsecescscasssscnsesass D2
File extension specificationSeesceeces. 160
Specifications sumMATY.eceeeceoseceesa 321
summrary of functionS.,cccecececceceacss 13

(see also LOKUP; Table-input
cards; and Table look-up
operations)

File identification
Input specificationNS.ieecccceccscsessaas 57
Output-format specifications. 167,168,170
File name
File description specificationS....... 52
Input specificationS.eecesosaescacsases 57
Output-format specifications..... 169,170
File priority--see
Matching of card files; and
Sequence of entries, input
specifications
File tyPCecescccscaacasacsapscnnscasscase 52
(see also Comktined files--
definition of; Input files—-
definitien of; and Output files--
definition of)
Files--definition Of.ceececcccccscccnsas 2U
First-page indicator--see Indica-
tors, 1P
Fixed do0llar Sigh..ccesacsccaccscsansas 208
Floating dcllar SighDeccececscscecanceess 208
Form Type specificatioN.cecscessacccecss S0
Format of data--see Data formats
Forms overflow 29,36,173,174,180, 181
182,183, 187
(see also Indicators, OF/0V;
Overflow-output time)
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Forms overflow before totals--
programming tipececeecesessccaceecnsss 294
Forms overflow delayed to end of
ccntrcl grcup--programming tipe...... 292
Forms SkippinQ.ec.cceesescecsenaceas 172,173
(see alsc Forms overflcw; Indica-
tors, CF/CV; and Overflow-output
time)
From entry (input specifications)....... 80
Function table containing several
functions per field...eeecvevese. 157,165
Programming tiPeeecesececcsscceassssees 284
Function tableS..ieeeveececeaaneas 149,155,157
(see also File extensicn specifi-
cations; LORKUP; and Takle lock-up
operaticns)

General indicators--see Indicators,
01-99
General information on programming
With BPG.ssceeencanncrcsnnasccnosnanses 2U
General regicsterSeeececcesssescaccceasas 312
Generating the object program.e..ceeeaceees 9
GOTO (branch to--within RPG)..... 30,321,142
(see also Branching fetween
detail-time and total-time calcu-
lations, within EPG)
Group-indicatioNeseseeceans
(see also Group-indication on
"run-in"; indicators, L1-1.9; and
Output indicators)
Group-indication on "run-in"........ 37,176
Prcgranmning tipPeeeceeecccacsescsanaseans 272
Group-printinge.ee.ee.. 176,177,200,221,253

176,185,190, 221

(see also Indicators, I1-L9; and
Output indicators)

H1,/H2 indicators--see 1Indicators,
B1/H2

Kalf-adjustisvirvvoroaicorrvase 429,132
HAlf=DYt€eueeruoeonesenoonasnssasanoene 265

(see also Figure D1, EBCDIC
tatle)
Halt indicators--see 1Indicatcrs,

H1/H2
A/D/T ENtLYeceeeeecenvascsenscsossesnsaanas 170
Heading CardSeesvseccessccscsascenaansees 8U
Heading lines--see Constant
Heading time--see Detail time
Hexadecimal notatioN.seeeeceencaceaese. 265
(see also TFigure D1, EBCDIC
tatle)
Hierarchy of indicators--see Indi-
catcr hierarchy
High indicator--see Plus/High

Indexing: analyzing and forming
fields position-by-position--
FICYIAMMINg tiPeevcecocscscaccscaaccoe 277
Indicator hierarchy.eieeecececeeceesess 39,40

Indicator settings--program 1lcgic
i o veesseess 26
Indicator SUMMATYeeeceesssacna ceseessss 313

IndiCAtOrSessecssaacessasnassassansssesee 31
01-99..... G 17
TPeeeeecoseassscasaanncascsessaa 30,35,176
H1/B2. i ieeeeeeenenceancannsaas 34,98,101
LO0ceancecaneeanncnannnans 38,69,97,104,176
L1-19.eceeeceaeannsenss 36,37,44,47,87,1048
LRevessesnnsnnnans eees... 30,37,38,87,104
MReseeoeessoses 35,39,43,52,78,90,105,171

172,175,176, 263
29,36,144,173,174,180,181
185,187,188, 189
Control level--see Indicators,
L1-19, IR, LO; and Control level
Field--see Field indicatcrs
First page--see Indicators, 1P
General--see Indicators, 01-99
Halt--see Indicators, H1/H2
Indicators (calculation
specifications)~-see Condition-
ing indicators
Last card--see Indicators, IR
Last record--see Indicators, LR
Matching record--see Indicators,
MR
Output—--see Output indicators
Overflow--see Indicators, OF/0V;
Output indicators--0F,0V; and
Cverflow indicatcrs (OF/0V)
Related to program logic floW...ees... 26
SUMMAL Y+ eeeeeevacsacescseassssensoasssass 313
Total--see Indicators, I1-19, LR,
LO
Universal total--see
LO

Indicators, as affected by Blank-
after--see Blank-after

Indicators, conditioning--see Con-
ditioning indicators (calculation
specifications); and Output indi-

OF/OV.eeevunnans

Indicators,

cators {(output-format
specifications)
Indicators - field - - tcalcutation -

specifications).ceeiececssscascccssecss 105

Indicators I1-19 on "run-in"........ 37,272
Indicators, use <c¢f, in external
SUDPTOUtineSiceesarscenscacsncsaess 147,148

(see also RIABI)
Indicators, Zero-cr-Blank--see
Zerc-or-Blank/Equal indicators
Input files—-I/0 deviCeSesieiescccccsssaas 10
Input files
Definition of terMeeeeeceeeeeecnensnas 24
File description specificationS....... 52
Input specifications..ceceevcecasss 56,77
Output-format specificaticns....ce... 171
Input specificationSececeeccececcceseneens 56
Specifications SUNMATY:seessescsseneas 315
Summary of functionNS...eeceeccccccaas. 12
Input units, specifying.....eecev.... 53,57
Integereceeescecsscccsassssscseansecassas 81,111
(see also Decimal positions)
Interpreting--see Card document
printing
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Intr B ]
Introductcry program €XampPleeeceeceeces.. 14
Inversicn cf zcne and digitecscscesceass. 81
Invoicing, program eXalpPle.eeeeeeececesss 243
I/0 device assignmenNt...cceeeeaceceaacseass 53
I0CS (Input/Output Control System).eeceee. 7

L0 indicator--see Indicators, 10
11-1.9 indicators--see Indicatcrs,
I11-L9
L1-T9 cn "run-in"....cc.eeeceee. 37,176,272

Tast-card indicator--see 1Indica-
tors, LR

Last-record indicator--see 1Indica-
tors, IR

Leading zeros in specificaticns

fieldSeeesesncsecccacescacsarcsnscsacssae 50
Iength of table entryeceeecececaccacneas 1014
Second (alternating) takl€eeceeeesses 162
Tine NUMEEeTeeeecessacccsccocsncsanscansces 50
Listing—--see Detail-printing
Literals
Calculation specificationS.ceceecece.. 108
Definition.sceeeeeeeeesncosocenccorases 25
Toading tatles--see Tables, loading
of
LOKUP (takle look-uUp) «ecscscesassas 11€,150
(see also File extensicn specifi-
caticns; Table-input cards; and
Table lcck-up operations)
Tow indicator--see Minus/Icw
LR indicator--see Indicators, LR

M1, M2, M3-—-see Matching Fields;

and Matching of card files
Machine units and features
supported

Processing of object programls:ceecaes.. 260
Prcgral generatiChececessssesesssssas 260
Machine units required
Processing of object prograMecece.... 260
Program generatioN.ceceecesssessnessss 260
Major-minor control--rrcgramming
tiPecereraccccccnracacesccnccnsneneaa 297
Matching Fields..veeeevees.. 42,81,83,89,91
(see also Ccllating sequences;
Indicators, MR; and Matching of
card files)
Matching cf card files...... 42,45,46,57,89
(see also Collating sequences;
and Matching fields)
Matching-Record indicator--see
Indicatcrs, MR; also, Matching
Fields
Maximum length of
Alphameric field...... 78,111,132,138,157
Card-document print-fiela............ 196
ConstanNteececscececacacsansaccascaoassa 198
Edit WeId.eeececoeeeeaseasannssasnss 204,206
Numeric field 79.88,89,90,114%,123
126,132,138,157
Messages (diagnosticC)eeeeeecaccecoccecss 328
MHHZO (move High-order =zone to
High-~order Z0ne posSition)..escesseces. 136
MHIZC (move High-order zcne to Lcw-
crder Z0ne position)..cssescsceccaass 136

Minimizing core-storage
requirements..ceeceecaen. sescasensanaes 271
Minus/Low

Calculation resulting indicators
115,116,137,139, 151
Field indicatorS.cccececcescsscacesaes 97
(see alsc Zones)
Minus zero--see Move orperations
MLHZO (move Low-order zone to High-
order ZOne position)..-.ecocesccnns-2. 13
MLLZO0 (move Low-order zone to Low-
order Z0ne position).cececececscccasa. 136
MOVE (move right-aligned)....ceceeecca. 132
Move oOperationS.ceccescecassccrccssssanas 131

[=2Y

(see also MOVE and MOVEL; MNove-
zone operations; and Figures
39-42)

Move-zone operatioNSececcescascacsasasass 136
{see alsc MNMHHZO, MHLZC, MLHZO,
MLLZ0; and Move operations)
MOVEL (move left-aligned)....ceececeeasa 133
MR indicator--see Indicators, MR;
(see also Matching fields, and
Matching of card files)
MULT (MULEAiPlY) ceecccesavanceccecacanes 128
Multiple functions in one function
tableeeeeescecosccccsscnccsssassss 157,165
Programming tiPeceecssccssocsacscnsass 284
Multiple output from single source-
-see Repetitive output
Multiple-time output tc cards dur-
ing one program CyCle..eceeeecesss 28,169
MVR (Mpve Remainder) ceeeceeeeceeecsse 112,128

Nature of the card-type sequence
CheCKeeeeeeseeensenoonaosconsosaneananes 63

(see also Sequence checking (card
types)) )
Non-significant zeros--see leading

zercs

Not (¥)
CalculatioNiecececeseesaaccascnssaasnas 105
INnpPUteceeencsconcsceacscaccnacanas ceees 10
OUtFUt=fOrMatecececacesososcsascncncaes 175

Number of table entries per record..... 161

Number of table entries per table...... 161

Number (N) specificatioh.ec..cececes.. 57,58

Numeric--see
Code structure;

Control level;
Data formats;
Decimal pcsitions;
BEdit word;
Matching fields;
Numeric fields;
Numeric literals;
Packed; and

Zero suppress

specification

=pecCll

Numeric and alphameric--same field
defined twice: see Defining same
field as both alphameric and
numeric

Numeric characters
Data forMAt.icesesveeceancsesnnasenaee 269

DefiniticnNeioeasnsasnonenassscasscosnnnnanss 25
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Numeric fields
Data fecrmateeeveereescaasaaeccaansnas 269
DefiniticCNeseseasaans cesscssasnnsencaas 25
Numeric literals
Calculaticn specificaticns...ocvaces.. 108
DefinitiCheceeeeseaeseacsancacscannacas 25

ObjeCt pPrOgramM.ceicececacesascacesscaans .. 9
Cbject program register usag€.......... 312
OF--see Indicatcrs, OF/0V

Operating procedures—--see the
putlication IBM_System/3€0 Mcdel
20, _Rerort Program Generator for
Punched-Card Equipment, Cperating
Prccedures (Form C26-380C)

Operaticn codes (calculaticns) eeescee.. 127
(see also Figures 35, 36, G1 and
G2)

Operaticn specifications
(calculations) eaceeacas cencsesemse
(see also Arithmetic cperations;
Branching; Ccmpare and Zone-
Testing operaticns; Move opera-
ticns; Setting Indicatcrs; Takle
look-up operations; and each spe-
cific cperaticn ccde)

Opticn (C) specificatiCNeceescernvesssn

OR lines in calculation
specifications—--prcgramming tipPeee... 281

OR relationshipeeeciceccecescccacccnsncneaas 32
Calculation specificaticns....... 105,281
Input specifications...... .. 58, 70,76,78
output-format specificaticns

172,175,183,190

Organizaticn of this publication........ 10

Output before first card is read 30,101,176

Qutput card-fields: checking for
tlank tefcre output--prcgramming
TiPeeeaereeennarecsnncoaanannas ceeaeas 273

Cutput files

110,119

57,59
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File descripticn specificaticns....... 52
Input specifications....... Y |
Cutput-fcrmat specificaticns..... 167,171
Output files--I/0 deViCeSeeveescoacsassa 10
Output-format specificaticns....cec.... 167
Specificaticons sumMmMACYeeeceeeceeeoses 322
Surmary cf functionS....scececasceceses 13
Output indicators
Field-descripticn linesS.¢.eeeeses 189,193
File-identification lines 174, 180,182,187
Cutput specifications--see Cutput-
format stecificaticns
Output units, specifying.....c.ecae. E£3,169
CV--see TDual-feed <carriace; and
Indicatcrs, OF/0V
Overflow--see Arithmetic cverflow;
Forms overflow; Indicatcrs,
OF/0V; Overflow-output time; Skip
after; and Skip tefore '
Cverflcw forms advance befcre
totals--progranming tipssceececccee.. 294
Cverflow indicators (OF/CV)..ecececeeces.. 180
(see alsc Indicators, CF/0V; and
Cutput-indicators--0F, CV)

Overflow (cf forms) delayed to end
of control group--programming tip.... 292
Overflow-output time.. 26,29,36,168,181,183
(see alsc Forms overflow; Indica-
tors, OF/0V; Output indicators;
and Overflow indicators--CF,0V)
Overflcw printing--see Output indi-
cators, OF/0V; and Overflow
indicators--QF,0V

Overflovw 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--programming tipP.sececesceeaseaecs 273

Packed data
Calculation specifications... 122,132,159
Data format: packed-decimal...ececc.. 270
File extension specifications.... 161,162
Input specifications...... 79,80,86,89,90
Output-format specificatiomns..... 197,202

Packed~decimal data format....ceeceeesre. 270
(see also Packed data)

PAGE
Input specifications....... veee. 82,84,86
Output-format specifications..... 193,199
(see also Consecutive numbering)

Page number (of specifications
fOIMS) eveveevevesnosscccoscnsssccccssaes 50

Page numbering--see Consecutive
numktering

Page coverflow--see Forms overflow

Page totals--programming tiPeescecece.. 290

PCU--see Punched-Ccard Utility
Programs

Plus/High

T Ccarculation resulting indicators

115,116,117,137,139,15%

Field indicatOrS.csecevoesasscvscesseass 97
(see alsc Zones)

Plus zero--see

Arithmetic operations; Field
indicators; Move operations; and
TESTZ

Pointers—-see Programming tips
Positicn entry (input
specificationS)ececeeccccsccacancss eesss 10
Prebilling with inventory control,
program €XamPle .eeseececoscscaceeaeas 222
Preventing f%2-overpunch--
PLCOramming tiPececacesscssceasssaceas 299
(see also Edit word; Sian
removal; Zerc suppress; Zoned;
and Zones)
Primary file.ieeeeceeeneanns ... 42,52,57,89
Primary trailer cards--prcgramming
tiPececcescevscecascsacsnacecosssanas 307
Printer spacing chart....ceceevecessccsss 9
Program ccmpatibility.. veesee 13
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Program e€xamples
Intrecductcry program examplec.ceeeeee.. 14
INVOICINGeeeassancscsossssassasasaanass 243
Prebilling, with inventory control... 222
Sales ccnmrission rerortec.cece.s. eseses 216
(see also Appendix E, Prcgranming
tirs; and illustrative exanmples
thrcughcut text)
Program 1iSting..ceeeeceeeeeccaccaaaaass 328
Prcgram 1cgic flCWeeeeeveeooseses 26,27,327
Programming tipPSecececescecscsccascacass 271
Calculation~oriented pointerseeecees.. 279
Input-criented pointers.....cceeee... 272
Minimizing core-storage requirements... 271
Output-criented FOiNterSiceseccecsecsss 287
Punched-Card Utility Programs .... 7,28,172
Punching c¢nly last card c¢f ccntrcl

Quotient--size Ofcieeeerecacsascscsanases 126

Record identificaticn--see
Card-tyre identification; and
Record identification codes
Record identification ccdeS.e.ccvecececea 69
Record tyre--sece Card tyre
Records in an AND relaticnship--see
AND relaticnship
Records in an OR relaticnship--see
OR relaticnship
RegisSterS.eessccsccccscs cseacaas ceeeees 312
Registers, wuse <c¢f, in external
SULTCUtinEeeeeceeceececaoceacacaansasas 147
(see also EXIT)
Relationship ‘tetween size cf fac-
tors and results (calculationsS)...... 123
Addition and subtractiChecesceecesssss 123
DivViSiONesseecacassccaseasancaasaocnsnse 125
MultiplicatioNeeeeeeceencesccanecaoss 124
Size Of quotient.ceeeecesecansscnnass 126
Size cf remaindereceeeccecacseeaes 127,129
Relaticnship of total time to card
NOVEMENteeseeeoesesonsasacseascnsnaansee 28
Remainder
Sign Of.ceieseencocscscccnnassessnansas 129
Size Ofcieececeecccecncnsenensaes 127,129
Value Cfeveveeceereneecenccacsencanses 129
Repetitive output--programming tip..... 287
(see also Branching tetween
detail-time and total-time calcu-
laticns, within RPG; and GQTO)
Result field specificationS...eeeesess. 110
(see also LOKUP; and RLABL)

Result-testing fields--see Result-
ing indicators, calculaticn
specifications

Resnlting indicator (card tyre)
during total-time calculaticns--

Programmning tifeececececccescsceasascss 280

Resulting indicatOrS..cieeccecceccnaceans 31
Calculaticn specificaticns

104,115,118, 123,132,937,135, 149,151

Infut srecifications (card type).. 69,280

RLABY (reference label)........ 147,161,279

RPG....~-1if not listed: see spe-

cific subject, omitting the pre-

fix "RPG™
RPG operaticns—-schenatiCiceeeececensaas 10
RPG progral 1logiCeeceeeveeoeesees 26,27,327
Rules for....—-—-see relevant sutject
Run-in....see indicators L1-1L9 on

"run-in';

Outrut before first card is read;

and

Total-time processing on "run-in"

Sales commission report, program
EXANMPlEcceeeceecasasssncoscssssccceneaes 216
Second secondary file--see Tertiary
file
Secondary file.seeeeaseaaeseaas 42,52,57,89
(see alsc 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
GJLOUP e eecoccnocsscacssasscsancsnseaee 28,172
Programming tipececeeececseceacneaas eeee 303
Sequence—-see
Collating sequences ({Appendix D);
COMP (ccnpare)

File description specificatiomns
(col.18)

File extension specifications
(cols. 45 and 57)

Input specifications
(ccls. 15-18)

LOKUP (table look-up)
Matching fields;
Matching of 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
fields;

for Ccmparing--see CCMP;
for.tabkle data-—-see LCKUP, and

Sequence of taltles
Sequence checking (card types)....... 57,63
Sequence checking (data fields)42,48,89,233
Sequence of entries
Calculation specifications....ee..... 103
File description specifications...e... 52
File extension specifications........ 160
Input specificationS.c.seecssecesess 57,79
Output-format specifica-
tiONSeeeeerecoccnacccas
Sequence of tableS.c.cececcacaans
Sequence specifications
File descriptiONececececeseecsccssnsses 53

168,17C,192, 196
149,160,162

File exXtenSioONeseececaessceccascaanans 162

INpPUteeeeeaescseacecceansnseaasssnaee 56,58
SETOF (set indicators off)..cecassssse.. 140
SETON (set indicators on)..... creeeacae 140
Setting indicators (by calculaticn

specificaltion) eeeeesssessaassscscsaecs 140
(see also SETON and SETOF)
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Sign IemCValeeeeeeecconscnnnans 137,283,301
(see also EJdit word; Preventing
12-overpunch; and Zero sugrress)

Signs--see Arithmetic operations;

Edit word; Preventing 12-
overpunch;g; Sign remcvalj; Zero
sugpress, Zoned; and Zcnes

Sign reversal--programming tip......... 283

Signed fieldSeseeeacessccccecsaceanseaesas 206

Single-card total elimination—-
Programming tiPesececcssscccessscoenaas 295
SKiPeeeosasaseascnncanns ceeeeens ceeessns 172
Skip After..... ceesecenns ceeseenencncss 173
(see also Fcrmms overflcw; Indi-
cators, OF/CV; and Cverflow-

output time)
Skip BefOIr€eeucevecocsescssacncsasnsanes 173
Slash-asterisk carG.eseeecececacscocecsass 39
source d€ckeveseceannan cesesssmacvassunns 9
SOUTrCEe PrOgra@Mecessesccescssscscasasacccaans 9
SPACE.eesmonscaccssssscsansssceccsasnsss 172
Space Affter.iieeiieennecrnccoccnnsonnass 172
Space BefOI€..ceiieteeencacenecncncccnnss 172
SPACE SUFFIESSesescsossssesassonnssasae 173
Special characters--definition...ceee... 25
Specification CArdS.eccceascecsccseanances 9
Specificaticns ccmmon to all forms.. 50,314
Specifications SUMBATY.eeecencocacesanss 314
CalculationN:eeeeacceaeenasnas 319,325,326
File descriptiChececceesvececonscaeas 314
File extensioNeceeereeececececacaaaas 321
INPUt.ceeeeeereneancacasnancnessasnsses 315
Output-formate.e.eereeeecececrcneccaoes 322
Specifications typesS—=—SUNMAILY.eoceaacsas 12
Split ccntrcl fields..... sesssessessesss 88
Square roct--programming tip.ce.cceeec.. 286
Stacker celeCtiOfN.veeeesncacenaneness 28,43
Input specificationS..cceeeccccccecnsas 717
Cutput-fcrmat specificaticns......... 170
Programming tipSeeeseceeecsseeres 303,306
Standard ccllating SeguUeNCe.e.escanesaes 266

Status ©pcrtion of edit wecrd--csee
Edit wcrd
Sterling sign pPoOSitiON.c.eeeacasass .. 57,167

Storage requirements
Processing of object program......... 255
Basic routines........ ceseaeas eeess 255
Fields, literal, and indicatcrs.... 256
Input/output routiNeS.sceesceecsess 256
Processing routinesS..cceececvecssses 256
Prcgram generaticCh.ecececceacseccesesaes 255
Storage requirements--minimizing....... 271
SUB (SUbtract) eeeeeecceccescsscsvoccsanss 127
Subroutines--see
Basic Assenmbler
and GOTC
Summary of indicatorS..ceseessccecaseas 313
Summary c¢f RPG specifications--see
Specifications summary
Summary Funchinge.eeeeesee
Summary punching matching-group
totals into primary trailer
cards--prograrfing tipPseccececceceaess 307
Symbcls used in this manuale.cecesceceeces 26

Languaqge; EXIT;

178,201,253

Table NAMEC.seesccscensnn

Table-input cards..eeeees. e Y
FOTMAtaecceeeersescsansaecsanansacssanse 157
Rules for creatiONesecececsccsseeasas 158

Table look-up--creating table-input
cards--see Table-input cards

Table look-up operationS..ecceesoceseeesss 149
Application example. tesesseseaa 203
Points to Not€.ivececeeesessnssncsesaa 157
(see also File extensicn specifi-
cations; LORUP; and Table-input
cards)

Table look-up, steps to implement
10CK~UFeenacsscecoaasassascsassassssaas 150
With argqument table only.e...s.... 154,155
With argument and function tables.... 155

148,150,155,161,192

Second (alternating) tablec..eciececeass 162
(see alsc LOKUP; and RLABL)

Tables, lcading of...ciececeanenssns

TAG (destination of a kranch,
Within BPG)cvececcervccecceanraaanaas 142

Terminology used in this manual..... cees 204

Terms——definition Of..cevecceaansreaceeass 24

Tertiary file..soeeeeesseoesss.o 42,53,57,89

Testing results of
calculations--see
Resulting indicators, calculation
specifications

TESTZ (test zZONE) eceeecocesccnscanseeas 139

Time requirements
Processing of object programMecececs.. 259
Praogram generatioN.eiccesecevasseesess 259

Time ShariNgeeeceecesssssesssscsasscaaas 10

Timing for the RPG ErograMe..eecececssss 259

To entry (input specifications)......... 80

Total-level indicators--see Indica-
tors, LO, L1-L9, LR

Total-printing--see group-printing

Total timeeeeeeesceacecenas. 26,103,167,176

Total-time calculaticnS..ceeaeesse.. 26,104

Total-time calculations based _on.
type of last preceding card--
Programming tipececececesseceonsasaecs 280

Total-time calculaticns on "run-in"..... 30

Total-time outputec.eveecescea.. 26,167,170

Total-time output cn "run-in"....... 30,176

Total-time processing on
"run-in". . eeieeeaeeeeee.. 30,143,176,290
(see also GOTO)

Trailer cards in ¢frimary file--
programming tiPescescecesceasssseassses 307

Translation tatle (altered collat-

INg SEQUENCE) cveeecescacacssocnscsasaas 267

Twelve overpunch--see
Edit werd;

Preventing 12-overpunch
Sign removal;
Zero Sufprress;
Zoned; and
Zones
Type (H/D/T), output specifications.... 170

150,160
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Units to dozens: ccnversion—-
rregramming tifececececececeecanaaeas 285

Universal-total indicatcr—--see
Indicators, L0

Updating taktles...... ceeene recesasssesas 150

User-specified ccllating sequenceé...... 266

USINg RPGueesccccacssassacsncsasssnssscsaeca 8

Variable-length fields in cne card

tyre-—see Indexing

2-ADD (zero and add) cceeccecceccscnacse 127
Z-SUB (zerc and subtract) ceececeeececeesss 127
Zero-—-distinction frcm letter Oceee-eses 26
Zero

Minus zero--see Mcve cperations;

and TESTZ

Plus zero—-—-see Arithmetic

tions; Field indicators;

operations; and TESTZ

opera-
Move

Zero elimination--see
Edit word; and
7Zero suppress
Zero-or-Blank/Equal indicatOrSe¢eeeeecese. 32
Calculaticn resulting indicators
135, 116,137, 137,135, 151
Field indicatOrSeececessceccssssasas 98,101
output-format specifications..... 176,195
(see also Zones)
ZE€rO SUPPTESSecesescsccsoscsscscccsssssss 193
(see alsc Constant; Decimal posi-
tions; Edit word; and Packed)
Zone elimination--see Edit word;
Programming tips; Sign removal;
and Zero suppress
Zone, of record identification code..... 71
Zone runches in input fields: how
to distinguish--preogramming tip...... 282
Zone-testing operations—-—see TESTZ
Zoned--when are fields zoned...eeeee... 206
Zoned and unzoned rositive field:
control without control break--
. programming tip....... ceeessessscsceas 275
Zones.... 43,7%,79,€1,88,98,121,133,159,193
194,203,204,206,266
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