


































































































































































































































































































































































































9.29 Columns 75=80 (Proaram Identification)

Refer to Chapter 2.
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Figure 9=2. Examples of Output Specifications.
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APPENDIX A, GENERATION AND USE OF RPG I1I

RPG II Gemeration For Cartridge Disks

The collection of files which comprise the Datapoint RPG [l svstem
are distributed on five cassettes, labeled RPG Il CASSETTE A, RPG
IT1 CASSETTE B, RPG I1 CASSETTE C, RPG II1 CASSETTE D, and RPG II
CASSETTE E. The contents of these five cassettes must be
catalogued under DOS usina the RPG Il Generator, which is also on
CASSETTE A. In order for the system qeneration to be successful,
there must be at least 42 free files and 1800 free sectors on the
drive specified for aeneration. The actual number of free files
and sectors can be determined by runnina the FILES oroaram and,
subtracting the total number of files from 256 and the total size
from 96000

Once {t has been determined that there is enouah space for the RPG
I1 system, olace CASSETTE A in the front deck, and type the
command: IN RPGGEN/CMD., This will bring in the RPG II system
aenerator. Now type: RPGGEN, which will cause the aemerator to
start operatina. It will first ask for the drive on which to place
the RPG II svystem, and will only accepot 0, i, 2» or 3 as valid
responses, After a valid drive specification has been entered, the
generator will ask for CASSETTE A. Put this cassette in the front
deck (if it is not there alreadv) and press ENTER. At the
completion of the tape, the generator will ask for CASSETTE B. At
this point, CASSETTE A should be removed from the front deck.,
CASSETTE B inserted in its place, and ENTER oressed aqain., At the
end of this tape, CASSETTE C will be asked for, ana then CASSETTE
D and fimally CASSETTE E. Upon completion of CASSETTE E, the RPG
Il system generation is complete and readv for operation.

Selective Generation

If, as sometimes happens, a sinale RPG II system file qets
destroyed, it can be selectively recovered by one of two
procedures, dependina upon the tvoe of file. RPGGEN has the
facility to bypass a tape §if "x" is keyed in when a cassette is
asked for. This is useful for recoverina one of the librarv files
from CASSETTES A, B or C. An overlay file or the pre=processor
can be recovered by performing:

IN <name> Nxx

APPENDIX A. GENERATION AND USE OF RPG Il A
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where xx is the file number on CASSETTE D or E. _The following
table aives the cassette names and file numbers for sinale file
recovery,

File Cassette Recovery
RPGALIB A RPGGEN
RPGBLIB B RPGGEN
RPGCLIB C RPGGEN
RPG/CMD D #e
RPG/0AB D #3
RPG/0OAD D Ky
RPG/0OAE D #S
RPG/OAG D #6
RPG/0AK D #7
RPG/0AM D #10
RPG/0AZ D #11
RPG/0CA D K12
RPG/0OCG D #13
RPG/0OCK D #14
RPG/OFC D #15
RPG/OFK D #16
RPG/0OGA D #17
RPG/0GB D . #20
RPG/0GD D ot
RPG/0OGF D L ¥
RPG/0OGH D #23
RPG/0OGK D #ed
RPG/0OGM D K25
RPG/0GO D #ao
RPG/OMB D w27
RPG/OMP D 830
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RPG/OPA E #e
RPG/0OPX E k3
RPG/0SA E #4
RPG/0SO E #S
RPG/0UA t #o6
RPG/0OUU E #1
RPG/OWA E #10
RPG/0OWL E #11
RPG/0OWM E K12
RPG/OWS E K13
RPG/0WU E #14d
RPG/OWX E #15
RPG/0Z2Z E 16
RPGPP/CMD E #17
RPGLDR/0OV1 E k20
RPGISA/0V!1 E Bel

RPG II Genmeration fFor Diskette Svstems

Diskette svstems will be distributed on diskettes rather than
cassettes, A diskette user will receive four diskettes labeleg
RPG II DISKETTE i, RPG II DISKETTE 2, RPG II DISKETTE 3, RPG I1I
DISKETTE 4. These diskettes should be placed on drives 0, 1, 2,
respectivelyv,

In addition to the RPG II files, the user will need to build the
following DOS utilities on DISKETTE 4

SORT/CMD and SORT/0V1

INDEX/CMD amd INDEX/OV1

REFORMAT/CMD
All utilities must be the prooer version for DOS.C. RPGPREP/CMD
will be. included on DISKETTE 4.

Use the diskette on drive zero for RPG II source and object
orograms and other user desired utilities (as,EDIT, LIST, etc.).
The RPG II compiler will use the diskette on drive zero for work
files, Note that four drives are reauired for anm RPG Il
compilation on diskette.

Compilina an RPG Il Proaram

An RPG I] source file is compiled by the RPG II compiler by kevina

in a command with the followina format?

RPG srcfil (,objfil) (5 (LICOICFICII(DICS)(X))
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where the file names are in standard D0S format. If no object file
is specified) the file "srcfil/CMD" will be produced, TXT ‘
extension is assumed for the source file, which can be in EDIT or
DATAFORM format, and CMD is the default object file extension, The
ootion characters are used as follows:

List source proaram and storage map

L =

O =~ List generated object code (reaquires L)

F -~ List code under false IF°’s (reaujres L,0)
G = List all obJect bytes v (reaujres L,0)
I = List included library routines (reauires L,0)
D = Displavy oblect code )

S =~ List symbol table (reauires L)

X = [ ist cross references (reauires L)

For normal use of the compiler, the L opotion is all that {s
required, The O and I options will cause listinas of 30 to over
100 pages to be produced, and exist for use by maintemance
personnel.,

After the RPG II compiler has been invoked, jt will ask for s
headina line if the L ootion has been specified. A paace headina
should be keved in, terminated with ENTER. This headina will then
appear on the top line of every paae of the listina., The compiler
will then process the source file, and produce an executable  _
object file, Durina the processina, the topo riaght=hand corner of
the display will contain the messaae "PHASE XX", where XX are two
alphabetic characters, These two characters indicate which
compilation phase is beina executed at any particular time. There
are over 40 separate phases, each corresponding to a particular
portion of the compilation process., The names of the phases and
their functions are more fully described in Appendix C.

Additionallv, there are a number of PAUSE points defimed in the
compiler, These occur before displavina each error note, error
text, IDENT, and object code line. At each of these PAUSE points,
if the DISPLAY kev is demressed, execution will be temporarily
suspended until it is released. If the KEYBOARD key is depressed,
the machine will BEEP and stop execution., This is another facility
for maintenance ~crsomnel, and as such {s not reaujred for normal
compiler overation. The compjler can be restarted from this
suspended condition by oporessing ENTER.

Runnina a Comoiled RPG II Proaram

After compiling the source file, the resultina oblect file is
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executed by merelv callina for it from the command interoreter,

For example suppose the source file TEST/TXT were compiled by the
command?

RPG TEST:L
Then the object file could be executed by the command:
TEST
The oblect file can not accept parameters from the command ]ine’

all necessary interaction with the user is dome under object
program control.

DATE Field

If anvy of the special words: UDATE, UDAY, UMONTH, or UYEAR were
used in the source proagram, the object proaram will ask for the
date, which should be entered as MM/DD/YY. For example, Seot. 5,
1973, is entered as 09/05/73.

External Indicators

If anv of the external indicators, Ul to U8, were used in the
source proqram, the oblect oroaram will ask for their values at
the beainninag of execution, The values must be entered in bimarv,
with a 0 settina the indicator off and a | settinag it on, and in
the followina order:

Ul Ue U3 U4 US ue U7 us
Values for indicators not used are not reauired if there are no
used indicators with a hiagher number. For example, if Ul were the

only external indicator used, a valid response is either:?

0 or 1.

If Ul and U2 were the only external indicators used, the valid
responses are:}

00, 01, 10, or 1.

However., if Ul and U3 were used, and no others, the response must
be of the form:
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Ox0, Oxi, 1x0, or 1xi

where x is any character.

Opening Files

Each file opened by the object proqram causes an _openina message
to be displaved. In the case of assiqnable disk files, a_messaqe
will be displaved, and then the proaram will wait for a fi{le name
to be entered., This name should be in standard DOS format (TXT.
extension is assumed for date files, ISI extension i{s assymed for
indexed files if extension is not aqiven), If a defined disk file
does not exist, an error messaqge will be displayed and the proaram
will then ask for a name as for an assianable file.

Indexina ISAM ({ndexed) Files

Indexed files are created in exactly the same format as anv fixed
format disk file., The data structure is {dentical and_mav be
processed, disreqarding the index, as a simple fixed format file.
To permit processina as an indexed file' the INDEX utility js used
to create a separate index file., The file {s indexed by typinas

INDEX datafile(,indexfile);(E)aaa=bbb

A1l paramaters within the parenthesis are optional, File names are
in standard DOS format., If the indexfile name parameter is
omitted, an index will be created with the name "datafile/ISI",
The "E" parameter indjcates that the index is in EBCDIC collatina
sequence, If the "E" is omitted the index will be created in_ ASCII
sequence, The parameter aaa (1=255) is the position of the first
character in the key and bbb (1=353) is the position of the end of
the kev.

The indexfile name should be referenced in the File Description
Specifications anvy time the file is used as an indexed input,
update or add file in an RPG proaram.

Console Inmput Files
When enterina data from the kevboard as an input file, end b? file
may be entered by depressing the DISPLAY key and the ENTER key

simultaneously. This elimimates the necessity of codina an end of
file character to set the LR indicator for keyboard imout files.,
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APPENDIX B. DETAILED RPG OBJECT FLOW

The flowcharts in this appendix aive the obiect proaram flow.

The numbers beside each box refer to the descriotion which
follows. Initialization is covered in steos | throuah 4; the
processinag cycle, 5 throuah 387 and termination, 39 amg 40,

Initialization

1.

2.

Start: For each external indicator (Ul=UB) used, the proagram
requests the settina from the keyboard,

For each table input file in use, the proaram opens the filte,
and then reads all the tables on that file into memorv.

A1l files used during normal processinag are opened/prepared,
The names of files assianed to the disk may be keyed in. If
the proaram is unable to oven all files, DOS is reloaded,

A1l workina areas are cleared to blank/zero. ‘Indicatbrs are
set to off except |P. Records are reauested for all
input/update files.

Proaram Cvcle

5.

9.

'Cvclei A1l headina and detail records whose output condition

is true are written. The overflow indicator and switch are
turned on if necessarv and overflow outout is performed if
fetched durina detail outpout.

The overflow switch is copied to the overflow indicator (see
also step 35), ‘

Bvypass: If any halt indicator (Hi=H9) is on, a halt code {s

set, and the correspondina indicator is turned off., Control

themn goes to step 18 (Error), If all halt indicators are off
this step is skipped. ‘

A1l record identifyina indicators are turned off, as well as

control level indicators.

1f the last‘fecbrd indicator (LR) is on, a bramch is takem to
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step 30 (Last Cvcle).

Inout: The input steos 10 through 17 are cerformed for all

10.

11,
1e.
13,
14,
15,
16,
17.

18,

19.

20.

inout/ypdate files, The exit to Select is taken only for the

. last file,

If no record reauest is opending for this file, ao to step 10
for the next file or qo to step 21 (Select) if this is the
last input file. Note that on the first cycle, reauests are
pending for all inout files,

Go to step 17 {f this file is at end=of=file.

Read the next record from this file.

Go to steo 18 (Error) if an Imput/Outout error occurred.

Go to step 17 {f file now at end.

Trv to identify the record type and check the type seauence.

Go to step 18 (Error) if type or type seauence error,

Turn off the record request. Control goes to the next inmput
seauence or to step 21 (Select). :

Errort The code for the halt is disolaved and the proaram
reauests whether to bvypass, cancel, or abort.

If the halt is to be bypassed, qo to step 7 (Bypass),

If the halt is to cause cancellation, qo to step 30 (Last
Cvcle). Otherwise abort to DOS.

Select:

2l.

22,

23,

Beg2

Debondino on‘the proaram: one of four select rbytines ig
compiled. The others are subsets of matching with multiple
fnout files.

If all inout files which must be at endmof=file are at their
end, ao to step 30 (Last Cvcle),

If a valid FORCE has been executed, make that file cuércntl‘
regset FORCE{ina,

If the current record of the currently selected file has no
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matching fields qo to step 26,

24, Select the record and file with matchina fie!ds with the
hiahest priority (lowest in seaquence it ascendingl.

25, Request next record and ao to step 18 (Error) if selected
record is not in seauence,

26, Turn on the record identifyina indicator of the selected
record.

27. Test Break:t If the current record contains control fields, a
test for control break occurs. If no control break, ao to
step 33 (Test End).

28, Turn on indicators for all acoropriate control levels., Reset
switch to bvpass totals (takes effect next cvcle).

29, Go to step 33 (Test End) until after the first control break
has been found.

30, Last Cvcle: Turnm on LR indicator and all control leve)
indicators (Li=L9).

31, Perform all total calculations whose enablina conditions are
met. Since I/0 can be performed, set indicators as needed.

32, Perform all enabled total outout, process overflow as in step
5.

33, Test End: Go to step 39 (End=of=Job) 1f LR is on.
34, Go to step 36 if the overflow indicator is off.

35, Turn_off the over?low switch. Perform overflow output only ift
overflow not previously fetched,

36, Turn on the MR indicator if the primary file matches some
secondary file,

37. Move current input record to fields, settina resultina
indicators. Request new read for current file.

38, Perform detail calculations as in step 31. Go to steo 5
{(Cycle). '
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Termination

39, EOJ (Emd=of=Job): Close all files except table outout files.

40, For each table output file, write out all tables andJarEpvs
‘requested for the file, and then close the file., Exit to DOS
after all table output.
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HiLiLiice, wetLladl rrint

Start

1.
Set external indicators.
2.
L oad pre-execution time
tables and arrays.
3.
QOpen all files.
4,
Initialize working araas,
set if on, request records
for all input.
5.
Perform heading, detail and
fatched overflow output. Set
overflow indicator on if over-
flow line was reached.
6.

Set overflow indicator off

if it was on previous cycle.

Bypass

Resat Indicators, Test LR

Halt indicator on?

Set record identifying indicators
off, also 1p, L1-L.9, H1-HS.
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Record Input Sequence

Record Next
requested? input or

15

ldentify record type,
check type sequence.

Turn off record

request.

Next
input oF
salact

B-6 RPG II SYSTEM

18.

Error Routine

Display halt,
request option.




Select-Multiple Files,
Matching

Last
record?

Matching
in record?

24.

Pick highest
priority record.

Turn on record
identifying indicator,

APPENDIX B.

Select-Multiple Files,
No Matching

I ast record?

Valid
force?

Turn on record
identifying indicator.

Test
break
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Select-Singie File,
Matching

SelectSingls Fils,
No'Matching

Last record? Last record?

Turn on racord

Matching ) identifying indicator.
in reco rd? : -

Matching in
sequence?

yes

28.

Turn on record
identifying indicator.

Tast
braak
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Total Processing

QOverflow and Datail Processing,
Termination

27.
Control
break?

28.

Overflow
Set on control

level indicators.

indicator on?

yes
35.
[ Perform ovarflow output. /
>
38.

Set mr on/off.

37. |

Move input to fields,
request read.

'38_.
: ' Parform detail calculations in-
30. . cluding excpt, chain, dsply and
< ] read. Set rasulting indicators.
Seton Lr,L1-LS. Set on overflow, fetch overflow
if required. )
31.
Perform total calculations
including excpt, chain, disply
and read. Set resulting indicators.
Set on overflow, fetch overflow
if required.
32.
Perform total output. Set .
overflow, fetch overflow if .
required. ‘ .39.

Close all files.
40. |

Write pre-execution time
tabl2s and arrays.
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APPENDIX C. REFERENCE TABLES

General Svstem Organization
The first part of the appendix lists the various componenrts of the
RPG Il system and gives a brief description of the function
oerformed bv each phase of the compiler, The two=letter
abbreviations appear durina compilation in the upper riaght=hand
corner of the display,
1. Interface Program = common data and code.
2. Enter Phases = read, list, and compress source,
3. Assian Phases = allocate data storaae.

4. Diaamostic Phases = finish error checkina.

5. Generate Phases = aenerate oblect proaram operations for
inoput, compute, output.

6. Assembly and Library Phases =~ assemble obiect text, include
necessary routines from librarv.
Enter Phase Summary

AA = Initialize system, read control card, list, compress and
diaanose,

AD = Process file-descriotions = compress information, writing

part of card on disk, building file=name table and in=core
compression table with the rest of the information.

AE = Process filewextension specifications = compress and write on
diSko

AF = Process line=counter specifications.

AG = Process inout specifications, generatina record and field
compressions,

AK = Process calculation specifications = read, list, diaanose and
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compress records,

AM = Process outout specifications, generating record and field
compressions,

AZ = Process user library ihclusionp and compile=time tables.
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CA
cB
cc
co
CE
CG

CH

CI

CK

cL

Cv

FC

FG

FK
FL
FM
GA

6B

Assiqn*Phase Summary

Assién\indicator storaqge,

Generate indicator table for *DEBUG® ooerations.
Define and assian control field storage.

Assian file workina areas.

Define and assian match field storaqe.

Scan extension. input and calculation compressions, define
table and field storage, agenerate table storage,

Scan input, calculation and output compressions, move
definitions to compression records.

Generate field storaaqe,

Scan calculation and outout compressions, define literals and
edit masks in core table. :

Move literal definitions into compression records,

Generate literal definitions.

Diagnostic Phase Summary

Diagnose file=descriotions.

Diaanose calculation specifications, check use of table and
arravs in calculations, check arithmetic precision.

Diaanose and preprocess input specifications.
Diagnose and preprocess output specifications.
Diaanose file referencima errorse.

List error notes in order by line number,

to GO = List error texts as needed,
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GX = End error text listing, call phase 2ZZ if fatal error

occurred,

Generation Phase Summary

Input Gemeration Phases?

MB = Generate control field compare.

ME
MG
MK
MP
MQ

Generate control field moves.

Generate match field moves.

Generate input field processors.

Generate {nput, record~tests, and select routines.

Generate input mainiine, end test, and file select seauences.,

Calculation Generation Phases:

PA
P X
PY
PZ

Generate ari:hmetic and character (byte) seauences,
Generate detail calculation mainline.
Generate total! calcutation mainline.

Generate RPG subroutines. Phases PX, PY, and PZ generate
calculation control code and the code for other operators.

OQutput Generation Phases:

SA = Generate output field processors.

SO
SP
SQ
SR

Gemerate 2e2adina/detail output mainline,
Generate total outout mainline.
Generate overflow output Drocessor.

Generate exception output processor.
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uv

Generate put routines,

Fimal Generation

Genmerate file description blocks.

Generate open mainline,

Generate end mainline,

Gemerate assemblvy parameters,

Phases!

Link generated seaments with the fixed library,

Assembly Phases!

w A

WM

WL

U]

W

WX

Lz

Initialize assembly, set
Assembly passes | and 2.
Scan libraryv and fncluce
Sort dictionarvy,
Dictiomary listina.
Cross reference sort and

RPG Close phase,

RPG Precrocessor:

(PP)

= Preprocess ASM text to

APPENDIX C, REFERENCE

ur svymbol table.

referenced seamenmtS.

listina.

object text.
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Standard Tape Label Format

Name
voLl

HDR1
HDR2

EOQF 1
EOFe

nc-b

Des¢ription
Volume Label
Header Label 1
Header Label 2
F%le Mark

Data

File Mark

Trailer Label 1
Trailer Label 2

File Mark
File Mark
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Volume Label Format

Columns

{=d
S5=8(

Format of

Contents

VoLl
Arbitrary

Labeil 1

HDR

EQF

i
Arbitrary
Number
000000
Arbitrary

Format of Label 2

1=3

4

5
6=10
11=15

HDR
EOF

2

F
Number
Number

Description

Label Identifier
Volume Identification

Header Label ldentifier
Trailer Label ldentifier
Label Number :

Data Identification
Block Count (Trajler)
Zero {Header)

Data Identification

Header Lavel laentifier
Trailer Label Jdentifier
Label Number

Fixed Format

Block Length

Record Lenath
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16 2 800 BPI Density

17 0o . No Volume Switch, .
18«34 Arbitrary Job Step ldentification
35«80 Blank
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Format of File Descriotion Blocks
A partial descriotion of the format of a file description block is
aiven svmbolically in this section. For a complete and absolute
listina look at an assembly listina of the second oblect oroaram
seament, All symbols defined below have blank aualification, and
are inout to the pre=processor as “iIXXXXXX’, Symbols beainning
with the letter D’ are bvte displacements relative to the start
of an FDB entry. Svymbols beginning with ‘M° are masks for parts
of a bvyte., For example the displacement of the two=bvte record
length is ‘DRLNFD’, and the mask for the endwof=file flaa is
‘MEOFFD“*,

Name Purpose

DFLGFD Disolacement of the three=byte flaa field.

wwewwef {rgt Flag Bytewesews-
MEOFFD End of file.
MCLSFD File closed.

MPUTFD Output record ready for update or chained outout file.
Outout pendina.

MPBFFD Buffer output pendinag (update files).
MADDFD ADD file.
wemmm=Second Flaa Bytem=weme=
MCHNFD CHAIN file.
MWACFD Outout/Update file,
MRACFD Input/Update file
me~==eThird Flag Byte=wm=wm==
MISAFD Indexed (ISAM) File.
ee==w=Bagic Descriptione===e=
DRLNFD Loaical record length (two=bvtes = MSB,LSB).

DBLFFD Blocking factor (one=byte).
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DFWAFD Address of File (record) Workina Area (twoe=bvtes =
LSB,MSB),., :

DFNMFD Address of internal file name (LSB,MSB)
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Format of Table Descriotion Blocks
The forma; of table description blocks is qiven symbolically in
this section., For an absolute listing look at the assembly
listing for the segment named ‘COMMON TABLE PROCESSOR’. The
conventions are the same as for file description blockse.
Name Purpose

DTHATD Address of table/array storage area (two=bytes =
LLSB,MSB),

DFLDTD Address of current selected entry (LSB,MSB).
DNELTD Number of elements (two=bvytes = MSB,LSB).
DELNTD Lenath of an element (one=byte).
DCENTD Index of current entry (two=bvtes = MSB,LSB),
DCEATD Address of current entry (two-bvtes = LSB,MSB)
. ~ Note: By convention, addresses are stored in the
least=siagnificant, then the most=sianificant bvte order, whereas

two=bvte bimary numbers are stored in the most=sianificant,
least=siagnificant order.

APPENDIX C. REFERENCE TABLES C=11



ASCII to EBCDIC Translation Table

MSH 40
LSH |
0uu | sSP
001 | !
002 | -
003 | #
004 | S
005 | %
006 | &
ooy | °
010 |
oLL | )
012 |
013 | +
vlda |
01y | -
016 | -
oLy |/
EBCDIC to
MSH 40
LSH |
000 | 200
001 | 201
002 | 202
003 | 203
004 | 204
005 | 205
V0b | 206
007 | 207
010 | 210
011 | 211
012 | 212
013 | 213
0l4 | 214
015 | 215
0l | 216
017 | 217

C=12 RPG

60 100 120 140 160 200

WV HAS @« XU dWNRCO
cz=ErrxuHIzommBpCOwyaea

SN XK E<CHONICKY

oSS rHRURDAQHMDODCOD D
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ASCII Translation Table

60 100 120 140

. o -~ s S o o e o
P B B s s o P e B B P e i G Pt e o B S G P o i P e e B P P o S e i P P G s Ot G B

. 220 Sp
221 240 260
222 241 2061
223,242 262
224 30U 320
225 301 321
226 302 322
227 303 323
230 243 263
231 244 264

[\

(9%}
. w 5
—_— e~ 2
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= oQQHOCOUDR O

304
305
306
307
310
311

HZQOMmMEBoCOE M~

312
313
314
315
316
317

353
354
355
356
357
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3712
313
314
3715
3716
377



NOTE: MSHz Most Sianificant Halt
LLSH= Least Sianificant Half

For example: MSH (240) + LSH (013) = 0253

Values between 000 and 037 map into themselves.
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No.

w v

10
11
12
13
14
15

16

17
18

19

W/F

= =

m N =

Card Text
H
H INVALID
H INVALID
H CCle=25
F INVALID
F INVALID
F INVALID
F INVALID
F
F INVALID
F INVALID
F INVALID
F INVALID
F CC29~31
F INVALID
F

CC33=34,
F CC35=~38
F INVALID
F

APPENDIX D, COMPILE TIME MESSAGES

CC7=9 SHOULD BE BLANK,

CORE SIZE, CCic=14,

DEBUG CODE,» C15.

SHOULD BE BLANK.

OR BLANK FILE NAME, CC7=14,

OR BLANK FILE TYPE, Ci5,

OR BLANK FILE DESIGNATION, Cilo6,

PROCESS TO END OF FILE ENTRY, C17.

SEQUENCE ENTRY INVALID, OR SPECIFIED WITH FILE TYPE
NOT PRIMARY OR SECONDARY, C18, B

FORMAT ENTRY, C19.

BLOCK LENGTH, CC20=23,

RECORD LENGTH, CC24=27.,

MOOE OF PROCESSING PROCESSING ENTRY, C28.
SHOULD BE BLANK, .

OVERFLOW ENTRY, CC33~34,

OVERFLOW SPECIFIED WITH DEVICE OTHER THAN PRINTER,

SHOULD BE BLANK.

EXTENSION OR LINE COUNTER ENTRY, C39.

LINE COUNTER SPECIFIED WITH DEVICE OTHER THAN
PRINTER, C39,

APPENDIX D. COMPILE TIME MESSAGES D=1



20
21
22

23
24

25

26
27
28
29
30
31
32
33
34
35

36
37
38
39
40

41

D=2

m m ™M | | |

m m M ™M ™ ™M

INVALID DEVICE CODE, CC40=d6.
CC47=52 SHOULD BE BLANK.

0653-59 SHOULD BE BLANK UNLESS DEVICE SPECIFIED AS

*SPECIAL®.
INVALID “K’ ENTRY, C53.
INVALIO UNLESS SPECIAL DEVICE NAME, CC54=59.

INVALID NAME FOR SPECIAL DEVICE 1/0 ROUTINE,
CC54=59,

CC60=65 SHOULD BE BLANK,

C66 SHOULD BE BLANK,

INVALID ADDITIONS ENTRY, Ceb,

CC67=69 SHOULD BE BLANK,

C70 SHOULD BE BLANK UNLESS TAPE DEVICE.
INVALID REWIND OPTION, C70.

INVALID FILE CONDITION ENTRY, CC71=72,
CC73=74 SHOULD BE BLANK,

CC7=10 SHOULD BE BLANK,

INVALID OR UNRECOGNIZABLE °‘FROM® FILE NAME,
CCli~18.

INVALID OR UNRECOGNIZABLE ’TO; FILE NAME, CC19=26,
CHAINED, INDEXED OQUTPUT FILE C66 MUST BE A,

INVALID TABLE/ARRAY NAME, CC27=32.

INVALID NUMBER OF ENTRIES PER RECORD, CC33=35,
INVALID NUMBER OF ENTRIES FOR TABLE/ARRAY, CC36=39,
INVALID LENGTH QF ENTRY, CC40=42 OR CCS52=54,
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42
43
44
45
46

47

48

49

50
51
52
53
54
55
56
57
58
59
60
61
62
63

64=65

m m m

m

INVALID FORMAT ENTRY, C43 OR C55 = IGNORED.
INVALID DECIMAL POSITIONS ENTRY, C44 OR CS6.
INVALID SEQUENCE ENTRY, C45 OR C57 = IGNORED.
INVALID ALTERNATE TABLE NAME, CC4b=51.
EXECUTION=TIME TABLES NOT ALLOWED.

ALTERNATE TABLE SPECIFICATION NOT ALLOWED WITH
EXECUTION=TIME ARRAYS.

*FROM® FILE MUST BE AN INPUT=TABLE FILE,

TO® FILE MUST BE ORDINARY OUTPUT OR OUTPUT=TABLE
FILE.

FROM’ FILE TOO SHORT FOR TABLE RECORD.
‘TO’ FILE TOO SHORT FOR TABLE RECORD.

MORE THAN 8192 BYTES OF TABLE STORAGE ALLOCATED.
INVALID COLLATE SEQUENCE ENTRY, CC26.
CC27=74 SHOULD BE BLANK,

INVALID OR UNDEFINED FILE NAME, CC7=14,
FILE MUST BE ASSIGNED TO THE PRINTER,

FORM LENGTH, CC15=17, INVALID OR »99,
CC18=19 SHOULD CONTAIN ‘FL’.

OVERFLOW LINE, CC20=22, INVALID OR >99,.
CCe3=24 SHOULD CONTAIN ‘OL’.

CC25=74 SHOULD BE BLANK,

OVERFLOW LINE IS GREATER THAN FORM LENGTH.
MULTIPLE LINE COUNTER SPECIFICATION LINES,
UNASSIGNED.
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66
67
68
69
70
71
72
73

74
75
76
77
78
79
80
81
82
83
84
85
86
87

88

D=4

MIXED RECORD AND FIELD DATA, CC7=42, 43=74,

CC7=14 SHOULD BE BLANK FOR “AND’ AND ‘OR’ CARDS.
FILE NAME, CC7=14, NOT SPECIFIED IN FILES SECTION.
INVALID SEQUENCE ENTRY, CC15=16.

INVALID SEQUENCE ENTRY, C17.

INVALID OPTIONAL SEQUENCE ENTRY, C18,

INVALID RECORD INDENTIFYING INDICA%OR; CC19=20,

INCOMPLETE RECORD INDENTIFYING CODE, CC25~27,
CC32=34, OR CC39=-41,

INVALID POSITION ENTRY, C24, 31 OR 38.
INVALID NOT ENTRY, €25, 32 OR 39.
INVALID €/Z/D ENTRY, C26, 33 OR 40,
STACKER SELECT NOT IMPLEMENTED, C42.
INVALID FORMAT ENTRY, C43,

INVALID FROM LOCATION ENTRY, CCu44=47.
INVALID °TO’ LOCATION ENTRY, CC48=51.
NEGATIVE FIELD LENGTH, CC44=51.
INVALID DECIMAL POSITION ENTRY, €S2.
INVALID FIELD NAME, CCS3=58.

INVALID CONTROL LEVEL ENTRY, CC59«60.

INVALID MATCH FIELD ENTRY, CCe6l=62.

INVALID FIELD RECORD RELATION ENTRY, CCé3=é4.
INVALID FIELD INDICATOR(S), CC65=70,

CC71=74 SHOULD BE BLANK. |
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89
90
91
92
93
94
95
96

97

98
99
100
101

102
103
104
105

106
107
108

109

110

o o

o I o R o B e ]

(g}

UNASSIGNED.

INVALID ENTRY IN CC7=8.

INVALID NOT ENTRY IN CC9, 12, 15,

INVALID INDICATOR IN CC10=-11, CC13=14, OR CClo=18,
INVALID FACTOR 1 ENTRY, CC18=27.

UNRECOGNIZABLE OPERATION, CC28=32,

INVALID FACTOR 2 ENTRY, CC33~-42,

INVALID RESULT FIELD, CC43=48.

HALF=ADJUST ENTRY IN C53 UNRECOGNIZABLE OR NOT
ALLOWED.

INVALID RESULT INDICATOR ENTRY, CCH54=59,
INVALID LENGTH IN CC49=51,
DECIMAL POSITIONS INVALID, C52.

CC49=52 SHOULD BE BLANK IF NO RESULT FIELD IS
SPECIFIED.

INVALID FILE NAME IN CC33~-42.
INVALID LITERAL SPECIFICATION.
INVALID BIT MASK, CC33=42,

CONDITION INDICATORS NOT ALLOWED WITH °TAG”*.
"RLABL?, °*BEGSR’, OR ‘ENDSR’ OPERATIONS,

INVALID KEY LENGTH, CC29=30.
INVALID KEY STARTING POSITION, CC35=38,
ISAM QUTPUT FILE MUST BE "INDEXED" AFTER CREATION,

SEQUENTIAL WITHIN LIMITS VALID ON INDEXED FILES,
ces.,

RECORD AND FIELD DATA IN SAME LINE.
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111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134

D=6

= ¥ ¥ 32 E E M E M ™M

Z = ™M = =EF ™M ™M ™M

=

c o o o ©o O 0o v O o o o o o o o o o o o o o o o©

INVALID OR UNSPECIFIED FILE NAME, CC7=14,
INVALID “AND* OR “OR’ ENTRY, CCl4=16.

CC17=22 SHOULD BE BLANK ON “AND‘ OR °OR‘ LINES.
INVALID LINE TYPE, C15.

INVALID FETCH OVERFLOW ENTRY, Clé.

INVALID °SPACE BEFORE’ ENTRY, C17.

INVALID °SPACE AFTER® ENTRY, C18.

INVALID °SKIP BEFORE’ ENTRY, CC19=20,

INVALID *SKIP AFTER’ ENTRY, CC2i=22.

INVALID ’NOT’ ENTRY, C23, 26, OR 29.

INVALID FIELD CONDITIONING INDICATOR,

INVALID FIELD NAME,

INVALID EDIT CODE, C38,

C38 SHOULD BE BLANK IF NO FIELD NAME SPECIFIED.
INVALID °BLANK AFTER® ENTRY, C39.

INVALID END POSITION ENTRY, CC40=43,

INVALID DATABUS FORMAT ENTRY, C4d.

C44 SHOULD BE BLANK IF NO FIELD NAME SPECIFIED.
LITERAL NOT STARTED WITH A QUOTE, C45.

EMBEDDED SINGLE QUOTE, CC45=70.

REMAINDER OF CC45=70 NOT BLANK AFTER LITERAL.
LITERAL TOO LONG, CC70-80.

INVALID COMBINATIONS OF $ AND * IN CC45-47.
CC4S=47 NOT $, %, OR BLANK.,.
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135
136
137
138
139
140
141
142
143
144
145
146

147
148

149
150
151
152
153

154
155

156

INVALID EDIT WORD.

CC71=74 SHOULD BE BLANK.,

MULTIPLE HEADER CARDS,

INVALID ENTRY, C10.

INVALID ENTRY, C11.

FILE NAME TABLE FULL.

DUPLICATE FILE NAME, CC7-14,

INVALID TYPE FOR GIVEN DEVICE CUDE, C1S.
INVALID DESIGNATION FOR GIVEN DEVICE CODE, Cle.
INVALID FILE FORMAT FOR THIS DEVICE, C19.
BLOCKING FACTOR GREATER THAN 255, CC20=27.
BLOCK LENGTH LESS THAN RECORD LENGTH, CC20=27.

BLOCK LENGTH NOT A MULTIPLE OF RECORD LENGTH,
CC20=27,

BLOCK LENGTH GREATER THAN ALLOWED FOR GIVEN DEVICE,
CC20=23,

BLOCK LENGTH NOT EQUAL TO RECORD LENGTH, CC20=27.
NO FILE DESCRIPTION SPECIFICATIONS.

NO PRIMARY OR SECONDARY FILE SPECIFIED.

SECONDARY FILE PRECEDES PRIMARY FILE.

MULTIPLE PRIMARY FILES. SECONDARY ASSUMED.

AN EXTENSION, C39, MUST Bt SPECIFIED FOR TABLE
FILES.

EXTENSION, C39, INVALID WITH GIVEN DEVICE OR
NON=TABLE FILE.

DEVICE ASSIGNED TO MORE THAN ONE FILE.
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157

158

159
160
161

162

163
164
165
166
167
168
169
170

171
172
173
174
175
176
177

D=8

M M M ™M M m

CONDITION INDICATOR, CC71=72, INVALID FOR TABLE
FILE. :

FILE NAME ASSIGNED BUT NEVER USED IN PROPER
SECTION,

SEQUENc50‘CISI INVALID WITH NO MATCH FIELDS.
SEQUENCE, C18, MUST BE SPECIFIED WITH MATCH FIELDS,

EXTENSION OR LINE COUNTER SPECIFICATION MISSING,
C39.

EXTENSION OR LINE COUNTER SPECIFICATION FOUND FOR
THIS FILE, BUT C39 IS NOT ‘E’ OR “‘L’.

OUTPUT REFERENCE REQUIRED FOR UPDATE FILE.
CC7=52 ON CONTINUATION CARD SHOULD BE BLANK,
CC54=59 ON CONTINUATION CARD NOT EQUAL °"ASCII’,
CC60=74 ON CONTINUATION CARD SHOULD BE BLANK,
TAPE RECORD LENGTH LESS THAN 18,

ADDITIONS INVALID FOR FILE OR DEVICE, Coé.

ALL PRIMARY AND SECONDARY FILES CONDITIONED.

CALCULATION REFERENCE REQUIRED FOR CHAIN OR DEMAND
FILES.

UNASSIGNED,

INVALID ENTRY IN CS53, “A° ASSUMED,

INVALID LABEL EXIT.

C53 SHOULD BE BLANK,

CC60~-65 SHOULD BE BLANK ON ASCII CARD,
UNRECOGNIZABLE DISK CONTINUATION OPTION IN CCS54=59,
UNRECOGNIZABLE ENTRY IN CCo60=65.
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178

179 W
180 W
181 F
182 F
183 F
184 F
185 F
186 F
187 F
188 F
189 F
190 W
191=193
194 F
195 F
196 F
197 F
198 F

UNASSIGNED.,

VARIABLE BLOCKING INVALID FOR THIS FILE TYPE, FIXED
BLOCKING ASSUMED.

CC31=32 SHOULD CONTAIN ‘I * OR "AI’ FOR RANDOM
PROCESSING.,

CC29=32 SHOULD CONTAIN * 31T’ FOR ADDROUT FILES,

ADDROUT FILES MUST BE FIXED=FORMAT., UNBLOCKED FILES
WITH RECORD LENGTH EQUAL TO 3.

THIS FILE MUST BE CONTROLLED BY AN ADDROUT FILE.
ADDROUT FILE MUST CONTROL A PRIMARY/SECONDARY FILE.

CORRESPONDING ADDROUT AND PRIMARY/SECONDARY FILES
MUST HAVE THE SAME EXTERNAL INDICATOR CONDITION.

UNRECOGNIZABLE PRINTER CUNTINUATION,

RECORD ADDRESS TYPE AND FILE ORGANIZATION ENTRIES
ARE INCOMPATABLE, CC31=~32,

UNRECOGNIZABLE RECORD ADDRESS TYPE, CC31.
UNRECOGNIZABLE FILE ORGANIZATION, C32.

CC29=30 SHOULD BE BLANK FOR FILE PROCESSED BY
ADDROUT FILE,

UNASSIGNED

MORE THAN ONE ADDROUT FILE CONTROLS THIS
PRIMARY/SECONDARY FILE.

MORE THAN ONE PRIMARY/SECONDARY FILE IS CONTROLLED
BY THIS ADDROUT FILE.,

FROM’ FILE MUST BE AN ADDROUT FILE.

TO’ FILE MUST BE A RANDOMLY=PROCESSED
PRIMARY/SECONDARY FILE.

TOO MANY TABLES DEFINED.
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199 F E MULTIPLE TABLE DEFINITIONS.

200 F I NO INPUT SPECIFICATION SECTION.

201 F I FIELD PRECEDES FIRST RECORD.

202 F I FILE ASSIGNED IS NOT AN INPUT CR UPDATE FILE.

203 F 1 MORE THAN 256 INPUT RECORD TYPES SPECIFIED.

204 F I INPUT RECORDS MUST BE DESCRIBED IN SAME ORDER AS
FILES.

205 F I CONTROL LEVEL SPECIFICATION INVALID WITH FILE TYPE.

206 F I MATCH FIELD SPECIFICATION INVALID WITH FILE TYPE.

207 F I MORE THAN 255 RECORD ID TESTS FOR THIS RECORD.

208 F I FIRST LINE IS AN “AND’ OR “OR’® LINE.

209 F 1 MULTIPLY DEFINED FIELD.

210 F 1 LENGTH OF CONTROL FIELDS GREATER THAN 255 BYTES.
211 F I LENGTH OF MATCH FIELDS GREATER THAN 255 BYTES.
21e F I MORE THAN 32 "AND® LINES.

213 UNASSIGNED.

214 W I *AND* LINE FOLLOWS LINE WITHOUT RECORD ID CODES.
215 W I NO FIELDS DESCRIBED FOR PREVIOUS RECORD.

216 W I NUMERIC SEQUENCE ENTRIES NOT IN ORDER, OR FIRST
ENTRY NOT EQUAL 01,

217 F 1 £C17=18 SHOULD BE BLANK FOR ALPHABETIC SEQUENCE.
218 W I CC17-20 SHOULD BE BLANK FOR “AND® LINES.
219 W I CC17-18 SHOULD BE BLANK FOR “OR* LINES.

220 F I LENGTH OF NUMERIC FIELD GREATER THAN 15, OR LENGTH
OF ALPHABETIC FIELD GREATER THAN 255,
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221
22z
223
224
225
226
227
228

229

230

231

232

233
234

235

236

237

238

239

DECIMAL POSITION ENTRY INVALID FOR ARRAY,

NUMBER OF DECIMAL PCSITIONS EXCEEDS FIELD LENGTH,
TABLE NAME INVALID FOR A FIELD NAME,

“AND® LINES INVALID WITH LUOK=AHEAD RECORD.
CC17~18, 21=4d42, AND 59=74 INVALID WITH LOOK=AHEAD.
FIELD LOCATION ENTRIES EXCEED RECORD LENGTH.

FIELD NAME IS A RESERVED WORD OTHER THAN “PAGE’.

CONTROL AND MATCH SPECIFICATIONS INVALID FOR
ARRAYS,

LOOK=AHEAD INVALID WITH CHAIN QR DEMAND FILES OR
WITH THIS DEVICE.

NO FIELDS SPECIFIED FUR LOUK=AHEAD RECORD.

ARRAY LENGTH EXCEEDS OR IS NUT A MULTIPLE OF LENGTH
IN EXTENSION SPECIFICATION.,

INCONSISTENT LENGTHS FUR CUNTROL OR MATCHING FIELDS
OF ONE LEVEL.

INVALID SPLIT CONTROL FIELD SPECIFICATION.

CONTROL OR MATCHING FIELDS SPECIFIED AS ALPHA AND
NUMERIC.

ALL VALID MATCH LEVELS WERE NOT REFERENCED IN THE
LAST RECORD GROUP,

CONTROL OR MATCH FIELDS WITHOUT FRR MUST PRECEDE
THOSE WITH FRR,

CONTROL OR MATCH FIELDS WITH FRR MUST BE GROUPED BY
FRR.

FItLD'RECORD,RELATION INDICATOR USED IMPROPERLY
WITH CONTROL OR MATCH FIELDS.

INDICATOR ASSIGNED BUT NOT USED.
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240 F I INDICATOR USED, BUT NOT ASSIGNED.
241 F I FIELD LENGTH NOT MULTIPLE OF TABLE ENTRY LENGTH,

242 F INDEX FIELD NOT NUMERIC OR DECIMAL POSITIONS > 0.,

243 F LITERAL INDEX OUT=OF =BOUNDS.

244=249 UNASSIGNED.

250 F € INVALID FILE FOR FORCE.

251 F € INVALID FILE FOR READ.

252 F  C  INVALID CHAINING FIELD.

253 F c INVALID FILE IN CHAIN.

254 F € DEBUG FILE NOT OUTPUT FILE.

255 W €  DEBUG OPERATIONS IN PROGRAM IGNORED.

256 F €  DEBUG OPTION WITHOUT DEBUG OPERATION,

257 F €  DIFFERENT DEBUG FILES. |

258 F  C  INVALID FILE FOR DSPLY.

259 W C  CALCULATIONS CONSIST ONLY OF SUBROUTINES.

260 F €  SUBROUTINE MUST BEGIN WITH °BEGSR® OPERATION.

261 F  C  TOTAL OR DETAIL RECORD OUT OF SEQUENCE.

262 F  C  ARRAY IMPROPERLY USED IN RESULT FIELD,

263 F  C  FACTOR 1 OR 2 MAY NOT BE AN ARRAY UNLESS RESULT
FIELD IS.

264 F  C  RECORD LENGTH FOR DEBUG FILE IS TOO SMALL.

265 F c FACTOR 1 IN °DEBUG’ SHOULD BE LESS THAN NINE BYTES
LONG. ‘

266 F c SUBROUTINE MUST END WITH ’ENDSR’,
2o’ F c RESULT FIELD MUST BE ALPHANUMERIC.
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268 F C FACTOR 2 MUST BE ALPHANUMERIC.

269 F c FACTORS 1 & 2 MUST HAVE SAME TYPE.

270 F C BIT OPERATIONS TAKE SINGLE-BYTE FIELDS.

271 F C FACTOR 2 IN ‘LOKUP’ MUST BE A TABLE OR ARRAY,

272 F C CORRESPONDING TABLE MAY NOT BE USED WITH ARRAY
LOOK=UP.

273 F C RESULT FIELD IN LOKUP MUST BE A TABLE.

274 F C FACTOR 1 MUST HAVE SAME LENGTH AS FACTOR 2 IN

LUDK-UP .
275 F C ‘BEGSR” IN MIDDLE OF SUBROUTINE.
276 F C ‘RLABL® MUST IMMEDIATELY FOLLOW ‘EXIT’,.

277 F C INVALID LABEL OPERAND.

278 F C “BEGSR’ OR “ENDSR” IN DETAIL OR TOTAL RECORDS,
279 F c FACTOR 1 MUST Bt NUMERIC.

280 F c FACTOR 2 MUST BE NUMERIC.

281 F C RESULT FIELD MUST BE NUMERIC.

282 W C HALF=ADJUST NOT NEEDED, ENTRY ASSUMED BLANK,
283 W C COMPUTED RESULT MAY OVERFLOW RESULT FIELD.

284 F C FACTOR 2 IN “XFOOT® MUST BE AN ARRAY,

285 F c "MVR® MUST FOLLOW °DIV‘.

286 F C HALF=ADJUST ON PREVIOUS DIV’ ILLEGAL WITH ‘MVR*,
287 F c FACTOR 2 NOT A PROCESS WITHIN LIMITS FILE.

288 F C FACTOR 1 IS NOT A VALID KEY.

289=327 UNASSIGNED

328 W 0 DATAPOINT COMPATIBLE FIELD SHOULD BE NUMERIC.
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329
330
331

332
333

334
335
336

337
338
339
340
341
342

343
344

345
346

347

348

349

14

o

o O © © o o

Q

NEITHER FIELD NAME OR LITERAL IS PRESENT.
*AND’ OR ‘OR‘’ LINE NOT PRECEDED BY RECORD LINE.

SPACE AND SKIP INVALID WITH DEVICE OTHER THAN
CONSOLE OR PRINTER.

SKIP ENTRY GREATER THAN FORM LENGTH,.

FETCH OVERFLOW INVALID FOR DEVICE OTHER THAN
PRINTER., .

OVERFLOW INDICATOR INVALID FOR EXCEPTION LINE.
FETCH OVERFLOW INVALID WITH OVERFLOW INDICATORS,

OVERFLOW INDICATOR USED IS NOT ASSIGNED TO THIS
FILE.

1P INDICATOR INVALID ON TOTAL OR EXCEPTION LINES.
FETCH OVERFLOW INVALID WITH 1P INDICATOR.

SPACE BEFORE OF 0 INVALID FOR CONSOLE.

INVALID INDICATORS USED WITH 1P INDICATOR.

END POSITION GREATER THAN RECORD LENGTH.

LENGTH OF ARRAY, ELEMENT, OR FIELD EXCEEDS RECORD
LENGTH,

END POSITION TOO LOW.

ALL INDICATORS MISSING OR NEGATiVE IN PREVIOUS
RECORD,

ALL INDICATORS MISSING ON THIS LINE.
INVALID EDIT WORD SIZE.

EDIT CODE INVALID WITH ALPHA FIELD OR CONSTANTS
OTHER THAN $ OR =,

CONSTANT INVALID WITH EDIT CODES X, Y OR Z.
INVALID FIELD LENGTH FOR Y EDIT CODE.
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350 F 0 DECIMAL POSITIONS INVALID WITH Y EDIT CODE.

351 F 0 INVALID FILE TYPE FOR QUTPUT RECORD,.

352 W 0 BLANK AFTER INVALID WITH RESERVED WURD OTHER THAN
‘PAGE”’,

353 F 0 MORE THAN 32 "AND” OR ‘0OR” LINES.

354 w 0 BLANK AFTER SPECIFIED FOR A CONSTANT,

355 F 0 ARRAY INDEX EXCEEDS NUMBER OF ELEMENTS,

356 W 0 BLANK AFTER INVALID WITH LOOK=AHEAD,

357 W 0 INDICATOR ASSIGNED BUT NEVER USED.

358 F 0 INDICATOR USED BUT NEVER ASSIGNED.

359 F 0 FIELD NAME USED BUT NOT DEFINED.

360 F 0 TABLE OR ARRAY NAME USED AS INDEX,

361 F 0 NUMBER OF DECIMAL POSITIONS EXCEEDS FIELD LENGTH.

362 W 0 LO=L9 IN "OR” RELATIONSHIP WITH LR,

363 F 0 ADDITIONS INVALID WITH “AND* OR ‘OR* LINES.

364 W 0 FOR ADD FILES, EACH RECORD MUST HAVE “ADD” IN

CCle=18,

365 F 0 ADDITIONS INVALID WITH FILES EXCEPT SEQUENTIAL DISK
FILES.

366 F o *T* IN C15, OR E WITH LO=L9 INVALID WITH UPDATE
FILES.

367 F 0 FIELD LINE PRECEEDS FIRST RECORD LINE,

368 UNASSIGNED,

369 F 0 MORE THAN 255 OUTPUT RECORD TYPES SPECIFIED.
370 F 0 NO QUTPUT SPECIFICATION SECTION FOUND.

371 F 0 RECORDS MUST BE IN SAME ORDER AS FILES.
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372
373

374
375
376
377

378=379

380

381
382
383
384

385=399

400
401
402
403
404
405
406
407
408

D=16

F
F

W

F

F
F

He Dy T AND E LINES MUST BE IN ORDER.

FIELD LENGTH DOES NOT CORRESPOND TO NUMBER OF
REPLACEABLE CHARACTERS IN EDIT WORD.

EXCEPT RECORD WITHOUT ‘EXCPT’ OPERATION,

EDIT CODE INCOMPATIBLE WITH OPTIONS USED IN
CC45-47.

NO REPLACEABLE CHARACTERS IN EDIT WORD.
FILE IS NOT A DISK ADD FILE, CCl6=18.
UNASSIGNED.

SEQUENCE NUMBERING ERROR IN SOURCE RECORDS, CCileS,
SEE NOTE BELOW. '

RECORD TYPE OUT OF SEQUENCE IN SOURCE RECORDS, Cé.
INVALID CHARACTERS IN (MAIN) OPERAND NAME,

INVALID CHARACTERS IN INDEX OF OPERAND,

INDEX IS INVALID WITH THIS OPERAND,

UNASSIGNED.

SEQUENCE ERROR IN COMPILE-TIME TABLE OR ARRAY,
NUMERIC FIELD ERROR IN COMPILE=TIME TABLE OR ARRAY,
END OF FILE FOLLOWS *x»xb’ RECORD.,

NO FILE NAME IN LIBRARY INCLUSION RECORD.

USER LIBARY FILE DOES NOT EXIST.

DELIMITER CARD FORMAT ERROR.,

SHORT COMPILE=TIME TABLE OR ARRAY,

TABLE/ARRAY FILLED.

ALTERNATE TABLE BUFFER FULL.
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409
410
411

412

NO ‘**pb” RECORD FOLLOWS LIBRARY INCLUSION RECORD.
NO COMPILE~TIME TABLE/ARRAY FOR DATA,

INVALID LIBRARY FILE NAME.

COMPILE=TIME TABLE/ARRAY DATA RECORD LENGTH > 80.
*x*NUMBER FOR CONVERSION WON®T FIT=This is an
indication

that the RPG Il Compiler has failed. Report oroblem

to Datapoint.

NOTE: A SEQUENCE ERROR WILL UCCUR IF A BLANK RECORD
IS PRESENT IN THE SOURCE CODE.,
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APPENDIX E. OBJECT TIME MESSAGES

During the execution of am RPG II obilect proaram messages .
will be displaved on the screen either to reaquest input from the
user or merely to inform him of certain actions being performed,
In addition, error messacges will be displayed if atnormal
situations are encountered, The followina list of messaqes are
all those which could possibly occur during an RPG Il object
program execution. The list includes an explanation of each
messaqge, the action taken by the object proaram after displaying_
the messaae, and an explanation of the response from the user, {f
necessary. Note that any data tvped in by the user must be
terminated with the ENTER kev.

-a-n---nn-.u---u-—‘p-.—--.w.-..--.-----'--w----.---.....-n-nu
0TMO1: *x+x INVALID INPUT
Explanation? Error messaqe adgisplayed if the data agiven
in response to either the DATE message (0TM23) or
the INDICATOR message (0TM24) is not in the

correct format,.

Program Action: The approoriate reaquest for data is made
aqa“no

User Response! None.

0TMO02: ABSENT RECORD AND NO INDICATOR

Explanations Error message displayed if a record was not
found durinag a CHAIN operation and no imdicator
wes specified in columns 54=55,

Program Action: Display message 0TM10,

User Response: None.
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0TM03:

ASC/BIN ERROR

Explanationt Error message disp]ayed whenever an ASCII

numeric strinag, being converted to an internal
binary number, contains either no digits or more
than 6 digits,

Program Action: Display message OTM10.

User Response} Nonme.,

0TMO04:

ATTEMPT TO READ PAST END OR FROM CLOSED FILE

Explanations Error message displaved {f the READ

operation was attempted on a file which was at
end~of~file or was closed.

Program Action: Display message OTM10.,

User Response? None.

LA L L LR L L 2 AL A XXX EXERLERTE LA LE R XYY L L L LR X L A K XX 0K L L AL 2

0TMO05:

(BAD FILE SPEC)

Explanations Error messaqe displayed {f a specification

of a file during the file opening seauence (s
incorrect.

Program Action: A file name will be asked for again.,

‘User Responser A correct file name should be entered.

E=2
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0TM06: BAD RECORD NUMBER

Explanation? Error message displaved if a disk access is
attempted to a record number less than zero or to
a record number above the currently allocated
space.

Program Action: Display the proaram name of the file and
then message (0TM10Q,

User Response: None.

OTMO7: BAD TABLE OR ARRAY SEQUENCE

Explanation: Error messaqe displayed 1f the sequence of
data being read into a pre=execution time table
or array 1s not as specified on the Extension’
Specs.

Proaram Action: Display messaqe 0TM10,

User Response: None,

OTMO083 BIN/ASC ERROR

Exolanétion: Error message displayed whenever an ASCII
numeric string, destined to receive a converted
binary value, is of zero lenath.

Program Action: Displav message OTM10.

User Response! None.
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0TM09:

Explanation:

Program Action:

User Responset

BIN/DEC ERROR

Error message displayed if the lenath of a

field being used to store an index after an array
LOKUP operation is not lona enough to contain the
result.,

Display message 0TM10,

anen

LA K A L A A A A KR L K A L A2 2 L A 2 R A XX 2 X 2 A XX XXX XXX REXLEZSE L ELE X2 X2 2 L& 0 X XXX 2 X
.

0TM10:

Explanations

Program Action:

User Response!

BYPASS/CANCEL/ABORT

General error message displaved after many
other specific error messages to qive the user
the option as to what action should be taken by
the proaram.

Wait for {mput.

Three different responses are allowed,

Typing a ‘B’ will cause the program to bvpass the
current cvcle and read the next record. Typina a
‘C’ will cancel program execution and close all
the files, Typina an A’ will immediately return
control to the operatina system without closing
any files.,

OTML1:

Explanationt

Program Action?

User Response!

CANCEL/ABORT

Similar to OTM10. Displayed in lieu of it
if the program is in the last cycle,

Wait for inmpute.

Same as for OTMI0 and 0OTMS5S, except the °R’
and B’ responses are not valid,
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0TML2: CANNOT LOAD ISAM OVERLAY

Explanation? Error message displayed if the proaram
tries to load the overlay RPGISA/OV1 to add
records to an indexed file, and is unable to do
S0,

Program Action: Execution is terminated.

User Response: The file RPGISA/UV] should be re=installed
from the RPG Il genmeration tapes and the proqram
‘re=run,

OTM13: CHAINING ERROR

Explanation: Error message displayed if Factor=l used in
a CHAIN operation contains invalid data. See the
CHAINED RECORD PROCESSING table in Chapter 8,

Proaram Action: Display the progam name of the file and
then message QOTM10,

User Response:! None,

OTM14: DATABUS INPUT ERROR

Explanations Error message displaved if the format of a
number being read from an inmput file {s incorrect
(not correct Databus format).

Program Action: Display message OTM10.

User Response:! None,
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0TM1S: DEBUG:

Explanations Message written on an output file whenever
the DEBUG operation is executed,

Program Actiont A series of records are written on the
outout file, according to the format of the DEBUG
operation,

User Response! . None.

(A 2 X 4 X K X 4L X L A A X E A X2 XXX X2 XXX XXX XX XX K4 K 4 X L X 2 2 14

OTM16: , DEC/BIN ERROR

Explanationt Error message displayed if a field or
literal, used as an array {ndex or a record
address of a Chain file, is less than zero or
qreater than 65535,

Program Actions Display message DOTM10,

User Response! Nome.,

OTM17: DELETE PROTECT

Explanation: Error message disolavedwfi an attempt is
made to shorten a disk file which is delete
protected,

Program Actiont Display the program name of the file and
then messaqge 0OTM10,

User Response! None.
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oTMi8:

Explamnations

Program Actions

User Response!

DRIVE OFF LINE

Error message displayed (f an attemot is
made to access a disk drive which is either
phvsically absent or off line.

Display the proaram name of the file and
then messaqge (JTM10,

Nome .

0TM19:

Explanation:

Proaram Action:

User Response!

DSPLY

Message displaved whenever the DSPLY
operation is executed.

The contents of one or two fields are
subseauently displayed, dependinag upon the format
of the DSPLY statement.

If the cursor is on after the contents of

the last field are displaved, the program is
waitina for data to be entered by the user,., This
data will become the contents of the Result field
used in the DSPLY operation.

LA R A A N R K L R B J N R B L N R L L E L EKXKXEXERNXZSEIELELLENEXELRENEXERX L EXLR XXX KX 3 XXX KX X J

0TM20:

Explanation?

Proaram Action:

User Response?

DSPLY FIELD TOO LARGE

Error message displayed if the lemath of a ”
field being displaved in the DSPLY operation is
agreater than 100,

Display message (0TM10Q.

Nome.
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0TM21: DUPLICATE KEY

Explanation: Error message displayed {f the proagram
attempts to add a record to an indexed file and a
record already exists with the same kev,

Program Action: Display the proaram name of the file and
then the message (QTM10,

User Response: None.

0TMea: ' END OF TAPE

Explanations Error messaae disolaved if the end of the.
tape is encountered while readina or writina a

Cassette file,

Program Action: Display the proaram name of the file and
then message 0OTM10,

User Response: None.

LA A X L R X X X X L X K L XA X 2 XX R A R A X X RN X EN RN Z XX N X X K 0 X R K X X XK KX X R X X 2 3 X 2 J

0TM23: ENTER DATE AS MM/DD/YY

Explanations Displaved if any of the special words:
UDATE, UDAY, UMONTH, or UYEAR were used {in the
source proaram. v

Proaram Action: Wait for inout.

User Response: The desired date should be tvped ine The

format of the date is fixed, in that Sept. 5,
- 1973 should be entered as 09/05/73. ’
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0TM24:

Explanation:

Program Action:

User Response:!

ENTER EXTERNAL INDICATUR'SETTING IN BINARY

Displaved if any of the external
indicators, Ul to U8, were used in the source
orogram,

Wait for input.

The values of the external ind%gators used

in the program should be tvped in, Detailed
formatting information can be found in Appendix
A,

LA A L B A L K L E B B N L A B A L A B & A A KX X E N J R KX B K N K L KX N E XX XA 2 X L. & 2 N XXX XX R J

0TM25:

Explanation?

Proaram Action:

User Response?

EOF AND NO INDICATOR

Error message displaved if a READ operation
encounters an end=of=file condition and no
indicator was specified in columns 58=59,

Displav messaae 0OTM10,

None.

LA R R A K A L X K K K R B X B E X N B X K R B N N N LB R LA XEXELELERENLEZX R R 2 X XX L E A K L B & X 2 J

0TM26:

Explanation:

Proaram Action:

User Response!

ERROR HALT n

Message displaved at the end of a cvcle if
Halt indicator n is found on.

Displavy messaage (0TM10.

None,
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0TM2T: FILE FORMAT ERROR

Explanations Error message displayed {f the format of a
fixed format disk file does not match the proaram
specifications of the file.

Proaram Action: Display the proaram name of the.?§1e and
then message 0TM10. :

User Response? None.

0TM28: ~ FILE SPACE FULL

Explanations Error message displayed if an attempt is
made to allocate space to a disk file when either
the disk is full or no more seament descriptor

slots are available for the file.

Program Action: Display the proaram name of the file and
then messaqe OTM10.

User Response! None.
0TM29 2 FORMAT CORRECT. CONTINUE?

Explanation: Message d%snlaved if the format of the tape
header labels was correct.

Program Action: Wait for input.
User Responses If the correct tape {s mounted, a "Y" )
- should be typed in 80 processina can continue. If

the incorrect tape is mounted, an "N" should be
tveced in, which will stop proaram execution,
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0TM30: . FORMAT ERROR, TRY AGAIN?

Explgnation: Error message disolaved ii the format of a ,
number beina entered durina a DSPLY operation is
not correct (Incorrect Databus format).

Program Action: Wait for input.

User Response! A "Y" should be typed in if the user wishes

to re=enter the data, A "N" should be tvped it
the user does not wish to trv again,

0TM31: ILLEGAL FORMAT IN LABEL

Explanations Error messaae displaved if the format in
the HDR2 label of an input tape is not "F",

Proaram Action: Display messaae OTM10.
User Resoonse: None.
0TM32: INVALID BUFFER ADDRESS

Exolanations Error message displaved if the bufier
address in a Record Address file {s invalid,

Proaram Action: Display the proaram name of the file and
then messaage 0TM10,

User Response? None,
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0TM33:

Explanationt

Proaram Act%on:

User Response:

INVALID INDEX

\
3y

Error message displaved {f an array index _
is less than | or areater than the number of
elements in the array.

Disolay message OTMSS. 1f the response to
this message is Resume, the first element of
array is accessed,

Nonme.

LA A A E X A X A A A AL A A4 A A 0 LA X X2 A B X0 R 2 2 LXK LA LALESALL AL AR 2 2 A 2 J X

0TM34:

Explanations

Proaram Acticns

User Response?

LABELS:

Message displaved prior to displav of tape
labels durina header label tape processina.

Display header labels.

None.

LA LA L X & X L X A L L X A XA A A R R X XXX XXX E X XYL B XX L A LELLLLS L L LA X L L X X X J

0TM35:

Explanation:

Pfoqram Action:

User Response:?

MATCH SEQUENCE ERROR

Error message disolaved {f the seauence of
data in any specifjed match fields is not as
specified on the File Description Specs.
Displav message 0TM10,

None.,
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0TM36:

Explanations

Proaram Act%on:

User Response:

MORE CARDS?

Messaqe disolaved when the card reader
hopper becomes emptv.

Wait ?or inout.

If more cards are to be processed, they ‘
should be put into the hooper and a "Y" tyoed in.
1f there are no more cards to be processed, an
"N" should be typed im, which will cause an
end=of=file condition on the reader,

LA LA A A A A LA XA A A A A X A 2 X X A 20 XL L LR LXK A ELELYE X XLLE L RLERL LA LA X X228 ]

0TM37:

Explanation:

Program Actions

User Response!

MULTIPLE CHAINED OUTPUT IN SAME CYCLE

Error message displaved if the proaram
attempts to write two or more chained outout
records into the same file durina a single cvcle.

Display the program name of the file and
then the message 0TM10,

Nome,

OTM38:

Explanations

Proaram Action:

User Response:?

MULTIPLE LOADER OUTPUT

Error messaqge displaved if more than one
record is written to the LOADER device,

Display message OTM10.

None.
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0TM39:

Explanations

Proaram Action:

User Response!

MULTIPLE UPDATE IN SAME CYCLE

Error messaqe disolaved if the proaram
attempts to write two or more fecords onto an
Update file during a sinale cvcle.

Display message OTM10,

None,

LA A A A X X A L AL A A L XX A X AL XL L L XX L LR 0 A L AL L AR X124

OTM40:

Explanation:

Program Action:

User Response!

NO DATA FOR TABLE OR ARRAY

Error messaqe digolavgd if there i{s no data
for a pre~execution time table or arrav,

Display messaqe (QTMS55, If the response. ,
to this message is Resume, the table will remain
empty and the oblect proaram will resume
execution.

None,

LI LR YL XA PSR YR R X L 0 0 0 0 A 0 0 20 2 1 J

0OTM41:

Explanationt -
Prbqram Action:

User Response!

NO HDR1 LABEL = NO PROBLEM

Message displaved if the HDR1 label is not
present on an outout tape.

The proaram will supply a dummy HDR{ labe!
and processing will continue,

None.
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0TM42: NO LOADER OVERLAY
Expolanation: Error messaqe disolaved if the source
oroaram has specified the LOADER device and the
loader object file (RPGLDR/0OV1) does not existe.
Proaram Action: Executiom is terminated.
User Respbonse! The file RPGLDR/0OV! should be re=installed

from the RPG I1 aeneration tapes and the proaam
re=run.

0TM43:; (NO SUCH FILE)

Explamation: Error messaqe disolaved,if' when namina an
inout file durina the file openina seauence, the
named file does not exist., :

Proaram Action: A file name will vbe asked for aoain.

User Response? The name of an existina file should be
typed in.

OTM44: NON=ZERO BLOCK COUNT

Explanation: Error messaqge diso\aved if the block count
in the HDR1 label of anm input tace is not zero.

Proaram Action: Display message 0OTM10.

User Response:? None.
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0TM45:

Explanations

Program Action:

User Response!

(NOT READY)

Messaqe disolaved when the poroaram attemots

to open either the tape unit or card reader and
the device is not in a readvy condition,

Wait for device to become ready.

The device should be made ready.

i A K A A A R L L L X R L AL A L XA A X L XX XXX LN X ERELE L L E LK L B LA L KLX LA ALRLJ

0OTM46:

Explanations

Program Action:

User Response!

NUMERIC FIELD ERROR

Error message displayed if"alcharacter 3n
a numeric field is not a diait.

Disolay messaage OTM10,

Nonme.

0TM47:

,Eiplanation:

Progam Action:

User Response!

OPEN XXXXXXXX AS YYYYYY FILE:

General message displaved during the file
openina seaquence for every file described in the
proaram, The proaram name for the file will
appear in place of the X’s and the type of file
will appear in place of the Y’s,

Dependijna yoon the tvype of the device

specified for the file or, if a DISK file,
whether it has an assianable or defimned name, the
oroaram will either supply a name after this
messaqge or wait for input.

It the file is an assiamable DISK file the
appropriate file name should be typed in. An
extension of "TXT" and "all drives" wil] be
assumed if neither the extemsion nor drive number
is supplied.
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0TMuU8: OPT TEST LOOP
Explanation: Error messaage displaved if all record tvypes
for an input file are described as optional and
the current inout record is not identifvable,
Proaram Action: Display message 0QTM10,
User Response: Norme.
L E X X 2 F K X X K X N K N R N & F K KX F X LN X XN K XX KX XK XN E X X XN K B L BN X & K X X B X X 3 J

0TM49: PARITY ERROR IN INDEX, RE=INDEX

Explanation: Error messaae displaved if a parity is
found in the index of am indexed (ISAM) file,

Proaram Action: Displav the proaram name of the file and
then the message UTM10.

User Response: When job terminates. use the INDEX
utility to re=index the file.

0TM50: RE=TRY DECLINED

Explanation: Messace displaved if the resoonse to
messaqge (OTM30 was “°N’.

Proaram Action: Display message OTM10.

User Response: None.

e o O 0 Y G R
0TMS51: READ PARITY

Explanation: Error message displaved if a oaritv fault

occurred while readina a disk file,

Proafam Action: Display the oroaram name of the tile and
then message OTM10,
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User Responset None,
OTMS2: READER CHECK!

Explanation: Error message displayed {f a card reader
error {s detected.

Proaram Action: Display message 0TMS6.
User Response: None.
LA A A L A XA L L LA A XA I A XA LI R R R XX R XX X0 XX A B 2 02 L X X X X X.J
0TMS3: RECORD FORMAT ERROR
Explanation: Error message displaved if the physical
; tile number or loaical record number in a q1ak
record do not match the entries in the logical

fi‘e table,

‘Proaram Action: Display the proaram name of the file and
then message 0TM10.

User Response! None.

LA A AL L AL L LA LA XL AL XA I XL XX X2 L XX LA LARERELELEIEL R EAALRLAL LA LR LA L L2 2 J

0TMS4: RESULT OVERFLOW

Explanation: Error message displaved if,the resylt of an
arithmetic operation is too large for the result
field.

Program Action: Display message OTM10,

User Response! Nome.
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OTM55:

Explanation:

Proaram Action:

User Response:!

RESUME/BYPASS/CANCEL/ABORT

General error message displaved after many
other spvecific error messaaes to aive the user
the option as to what action should be takem by
the oroaram.

Wait for inmput.

Four different responses are allowed.

Typina an ‘R’ will cause the program to Resume
execution at the point where the error occurred.
Typima a ‘B’ will cause the poroaram to Bypass the
current cvcle and read the next record. Tvoinag a
‘C’” will Cancel oroaram execution and close all
the files. Tvypina an *A° will immediatelv return
control to the operatina svstem without closimag
any files,

0TMS6:

Explanation:

Proaram Action?

User Resoonse:

RESUME/CANCEL/ABORT

Displaved after messaqe (JTM52, Check card

reader indicator liahts. If STACKER ano DATA
liahts are both off, an invalid punch combimation
has been detected in the last card in the
stacker. If the STACKER liaoht is on, the stacker
is full, If the DATA liaht is on, the last card
in the stacker was read incorrectly.

Wait for input.

Remove the last card stacked, correct it

it necessary and insert it in front of the cards
in the hopper, Tvpe ‘R’ to resume, Type ‘C’ to
cancel program execution or ‘A’ to abort if the
error cannot be corrected.
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OTMS7: RID TESTS FAILED

Explanation: Error message displaved it a record in an
inout file can not be identified} i.e. does not
match anv of the Record Identifvina Codes on the
Inout Scecifications,

Proaram Action: Disolay message OTM10.

User Resoonse:? None.

0TMS8¢ SGRT OF NEGATIVE NUMBER

Explanations ~ Error message displaved if the SGRT
operation was attempted on a number less than
zero.

Proaram Action: Display message OTM10.

User Response: None.

0TMS9: TAPE BLOCK COUNT BAD

Explanation? Error messaqe disolaved if the block cbunt
in the EOF1 label of an input tape is not the
same as the number of blocks processed bv the
proaqram,.

Program Action: D%solav messaqge (OTM10,

User Response? Nonmne,
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OTMe0: TAPE PROCESSING ABURTED

bExplanation: Message displaved if the response to OTM29
was a "N".

Proaram Action: Display messaqge OTM10.

User Response: None.
OTM61: TOO MUCH DATA FOR TABLE OR ARRAY
Explanation: Error messaqe displaved if a Dre-execution

time table or arrav has been entirelvy filled and
there is another record of data for that table or
arrav.

Proaram Action! Displav messaqe O0TMO6. If the response to ,
this messaace is Resume, the offendina record will
be ianored and the table loading process will
continue,

User Response? None.
0Tme2: UNFINDABLE FILE

Explanation: Error messaqe displayed if there is no file
zero on a Cassette tavpe.

Proaram Action: Display the proaram name of the file and
then message (OTM10,

User Response! Nome.
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OTMé63: WRITE PARITY

Explanationt Error message displayed i?,a pgritv fault
occurred while writina a disk file.

Proaram Action: Displav the proaram name of the file and
then messaae 0TM10,

User Response? None.

LA A A A K LA L LA A L LA LAl A XS Al X LA L LA X L2 R LA X X LEALAELLALL L AAA LA 2 1.7

OTMé4: WRITE PROTECT

Explanations Error message disolayed {f an attempt is
made to write on a disk file which is write
protected.

Proaram Action: Display the proaram name of the file and
then messaqe 0TM10.

User Response! None.

0TM65: WRONG BLOCK LENGTH

Explanation: Error messaqge displaved j? the block lenath
in the HDRZ label of an inout tape is not the
same as that specified in the source proaram,

Program Action: Displav message OTM10.

User Response! None.
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OTMe6:

Explanation:

Program Action:

User Response:

AWRONG RECURD LENGTH

Error message displaved if the record

length in the HDRZ2 label of an input tape is not
the same as that specified in the source proaram,

Display messaaqe 0TM10,

Nome.

L B R A A R K N N R N R K N X R X R B R R A L X E X B N N R R R J X N E N A N N N L N N R K A B K K X N R X L A X & 2 J

0OTMe7:

Explanation:

Program Action:

User Response!

3 FILES

Error message displaved if only three disk
files were specified in the oroaram, but more
than three are being used durinag oroaram
execution.

Display message OTM10.,

None,
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APPENDIX F. USER ASSEMBLY LANGUAGE FACILITIES

The RPG 11 Librarvy Facility

An intearal component of the RPG Il compiler system is the LIBRARY
facilitv, This facility includes the three system librarvy files,
RPGALIB/RPG, RPGBLIB/RPG and RPGCLIB/RPG, the library
pre=processor, RPGPP, and, opticnally, one user library file. The
libraries contain fixed code secauences which can be selectively
included in an RPG 11 oblect proaram, depending upon the
particular operations specified in the source proaram. The
ore=processor transforms a library file from the standard text
(assembler) format into a format compatible with the RPG II
compiler. The USER LIBRARY facility allows for user written
routines to be assembled into anm RPG II object proaram: SPECIAL
device drivers, user label processors, and routines referenced byv
the EXIT operation. The callina seauences aenerated for these
features will be described at the end of this appendix,

A library file is partitioned into SEGMENTS, each of which can be
included separately into an RPG 11 object oroaram. A seament
inclusion is done on the basis of ENTRY POINTS inm the seament and
undefined svmbols in the object code. In other words, during the
library inclusion phase of the compiler, a seament will be
included if at least one of its entry points corresponds to an.
undefined symbol in the main dictionarvy. When such a segment is
found, it becomes part of the oblect code and treated exactly as
if it were code directlv aenerated by the comoiler. Anv undefined
svymbols it may have, if not already defimed previously, will then
cause additional library seaments to be included. In this wav., a
hierarchy of seaments can be included in the oblect code,
dependina upon the particular operation specified in the source
proaram. ;

A1l svmbols in an RPG Il object proaram are QUALIFIED, in that
they have the form:

<A’CHAR>:<SYMBUL > or <SYMBOL >

where A’CHAR is any alphabetic character. This effectively
increases the lenath of a symbol to 7 characters and reduces the
oossibility of conflicts. The compiler uses this facilitv to
partition the object symbols into a number of cateaories,
dependinag on the particular function the svmbol is involved with.
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The RPG II Pre=processor
P!

As discussed previously, the pre-processor, RPGPP, translates a
text file to library format, Its input is substantially like that
of ASSEMBLER 5, with some additions and deletions consistent with
generatinag a library file. The start of an independent seament is
denoted with the IDENT directive, which _must be the first ,
statement in the input file. The end of a segment is the next
IDENT directive, or the end of the file., In other words, IDENT
directives partition the file into independent seaments, A
segment ENTRY POINT is declared by terminating a label with an
asterisk. There mav be any number of entry points, but there
should be at least one. If not, there is no way for the seament
to be included in the object proaram.

The followina table lists the additional directives accepted by
the pre=processor,

Pre=«processor Directives

IDENT Define the start of a seament, which continues unti]l the
next IDENT directive or the end of the file, It must be
the first statement in the input file, The Jabel and
expression fields are ianored. The svstem libraries use
the expression field to denote the hierarchical level of
the seament, where 0 means a primitive level and hiaher
numbers mean mor'e general levels, This denotation,

however, is for documentation purposes only,

QUAL QUALIFY, Defines the current qualification character,
The expression field can contain any alphabetic character,
or can be blank. The current qualification character is
that character which is affixed to every symbol (durina
pre=processina) which is not explicit]ly ayalified. For
example, if X were the current aqualification character,
the statement:

LABEL MSA *COUNT
would be transformed into:

X:LABEL MSA *X 3 COUNT
and this latter form would appear {n the object code.,
However, this automatic aualification can be inhibited_ on

a per=symbo]l basis bv explicitly aualifying a svymbol with
"<CHAR>:", For example!
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LABEL MSA *Y:COUNT
would be transformeda into:
XS$LABEL MS A xY s COUNT

if X were the current aualification. The initial current
aualification character in the pre=processor s X, It is
recommended that any user library routines be restricted
to X, By, or Q qualification, so as not to conflict with
RPG Il svstem symbols.

PPLIST PRE=PROCESSOR LIST control. This directive can accept the
L or 1 flaas (as in the LIST directive) and controls the
listina durina pre=processing.

EBCDIC Sets the mode to EBCDIC, whereby all string characters are
transformed into their EBCDIC eauivalent values.

ASCII Sets the mode to ASCII, wherebvy all strinag characters are
transformed into their ASCII eauivalent values.

The following ASSEMBLER S directives are illeaal as input to the
pre=processor:?

SET, LOC, ORG., USE, END.

The function of the pre=processor is to translate text files to
library files. The syntax of the source code and the opcode
specifications are checked for validity, and some directives are
evaluated. In particular, anm INCLUDE directive is evaluated )
durina ore=processing and the contents of the included file put in
the library file. Also, the IF and LIST directives have no effect
durina pore=processina. The “*’ terminator for a label, as i
mentioned oreviously, declares that label as an ENTRY POINT of the
segment in which it is located., This is a pre=processor
evaluation? the “** is ignored by the compiler, A1l macros and
any directive or construct not mentioned in this section is
exactlv the same as in ASM 5, and is evaluated by the compiler,

RPG 1II Callinag Seauences to User Subroutines

The RPG II svstem will aenerate calls to user subroutines when anv
of the followina lanquaae features is invoked!

1., SPECIAL files,
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2. nonestandard tape labels, or
3. EXIT operations.

In each case the name of the subroutine must be aiven in
special columns as follows?

1. cc54=59 = Label Exit = in the File Description Specificatjons,
2. c€c54=59 « Label Exit = in the File Description Specifications,
and

3. ¢cc33=38 = Factor 2 = in the Calculation Specifications.

The compiler alwavs uses ’xf-qualif%ed symbols to refer to a
user subroutine. We will now discuss the callina seauence used
for each feature,

SPECIAL Device Drivers

A1l files in the RPG object program are described by a table entry
called the File Descripntion Bloeck (FDB). The format of this table
is aiven in Appendix C, and in the second object proaram seament,
A SPECIAL device subroutine will be calledy to open the file, to
read from it, to write on it, or to close it. In all cases the
subroutine will be called with an operation code in A and the
address of the FOB in HL. The operation codes are as follows:!

A Operation
0 Open

1 Input

P Qutpout

3 Close

Thus a simole input driver which reauires mo open or close actions
might start like this (remember that *X°=qualification is the
default):

IDENT SPECIAL DRIVER SUBR
SPCL ORA OPEN OPERATION?
*TBRTZ YES< RETURN
CP # CLOSE?
RTZ YES< RETURN
LOH NO< ASSUME INPUT OPERATION
LEL COPY FDB ADDR TO (DE)

F=d RPG II SYSTEM



Nom=standard Tape Labels

A non=standard label routine is called with the operation inm A and
the FDB address imn HL. The standard tape drivers may be used for
input=outout; wuse the LOI options with some tave proaram to get a
listima. The operation code is 0 for opem (je header labels) and
1 for close (ie trailer labels). The tace will be positioned
before the first label record in each case and it is the
responsibility of the label routine to properly position the tape
at the beainnina of data (for headers) or before the last tape
mark (for trailers).
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APPENDIX Go. INPUT/DUTPUT DEVICE INTERFACES

This section contains information about each of the I1/0
devices suypported by the RPG Il svstem, including what, if any,
actions must be performed by the user for any particular device.

PRINTER

The oprinter must be correctly positioned at top of form prior to
executing oroarams that use the printer as an outoyt device. The
orinter will remain at this initial position when it is coened at
the beaginning of object proagram execution. When the printer is
closed at the completion of execution, it will skip to
top=of=form,

CONSOLE

Nhen the kevboard is used as an input device and the object
proagram reauires input, a "x" will be displaved, followed by the
blinkina cursor. The input record should then be entered, with
column 1 of the record being the character position Just after the
"x, End=of=file for this device is sianaled by depressina the
DISPLAY key while enterimna a null record.

DISK

Disk files may be oraanized with either variable or fixed lemath
records.

Each file sector contains 3 system bytes followed by up to 250
data and control bytes and a bvyte containina 003 to indicate the
loafcal end of the sector., Loaical records are terminated with an
015 byte and and are packed contiaquously into sectors, spanning to
the next sector when the 250th data byte is filled.

Fixed format files contain records of eaual lenath, with no
compression of spaces. This organization is necessary to allow
the files to be randomly processed and updated.

Variable format is the standard GEDIT format with compressed
blanks and variable lenath records. Contiauous blanks are
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represented by an 011 bvte followed by a byte containing the count
of the number of spaces compresed (2=255 in binarv).

RPG disk record formats are compatible with records wpitten by
other DOS oroagrams, however, caution should be excercised in
selecting a record lenath that does not exceed the maximum record
size accepted by other DOS oroqrams that may be handling the same
data. When creating fixed format records with Databus or
Datashare, they must be writtem using the physically seauential
access method 1! they are to be processed by RPG as output, update
or direct files., The one exception to this rule is 249 character
records written usinag the physically random access method.

CARD READER

If the card reader is specified as an input deyice in an RPG II
oroaram, the object proaram will try to start it up durimg the
open seauence, If the power to the reader is off or the hooper is
empty at this time, the oroaram will BEEP and display “NOT READY"
until power is on and cards are in the hopper,

After one or more cards have been read bv the program, and the
hopper becomes empty, the message "REREAD LAST CARD" will be
displaved, Place the last card in front of any additiona) cards
and ready the card reader., If there is a hardware error in the
card reader, the message "CLEAR READER ERROR" will be displayed.
When the reader {s made readv, the message is removed from the.
screen and cards continue to be read. To indicate an end=of=file
condition on _the card reader, an end=of=file card must be placed
at the end of the deck, This card contains a multi=punch in card
column one of 1=2=3={=S=p=7=8=9, The end=of=file card
reauirenment is in effect beainnina with RPG II Version 3,

TAPE .
RPG 1I supports 9=track industry=compatible maanetic tape as
either an inuut or outoyt device. Durinag the open seauence, the
RPG Il object orogram will interrocate the tape unit to determine
if it is ready for operation. If the deck is not in service, "NOT
READY" wil) be displaved and a BEEP will sound until the deck is
in service., (To cause the deck to be in service, the tace must be
loaded, the disable switch must be in RUN, and the REMOTE button
must be pressed)., In addition, if the TAPE is an output device,
the presence of a write ring is checked for, and an error message
is displaved if one is not on the reel,
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The user has the option, in his source proaram, to specifv one of
three tape label options: wunlabeled tape, user labels, or 1BM
standard labels, The procedures for invokina one of these opbtions
and for orocessina user labels are discussed in other sections of
this manual. This portion discusses the IBM standard label
option. TAPE INPUT

Upon openina the tape, the volume label (VOL1) and the two header
labels (HDR1, HDR2) are read and displaved., The first four
characters of each one are checked, the block count im HDR!l is
checked for zero, and HDRZ2 is checked for "F" format and the
correct block lenath and record lemnagth, If all checks are
successful, the user §s asked if the proaram should continue.

Uoon encounterina end~of=file, the first trailer label (EQF1) is
read. The first four characters are checked and the block count is
compared against the internal block count. The second trailer
}abel is not checked,

TAPE OUTPUT

Uoon ocenina the taoe, the volume label (VOL1) is read and
displaveds If it is not present, or if the first four characters
are not "VOL1", tape processinag is aborted. Next a read of the
first header label (HDR1) is attemoted., If it does not exist, a
dummy MDR1 label is aenerated and displaved. The user is then
asked if the correct tape is mounted., If "Y" is the response,
"HDR1" is displaved and the user is asked to key in data for
columns 5 to 80. After the data is entereds, a block count of zero
is put in columns 55 to 60, but all other columns can have
arbitrary information in them., Next a new HDRZ2 label is aenerated
with the current format information and then displaved. The user
may now enter any data in the job=step jdentification field
(columns 18 to 34), The tapve is now rewound, the VOL1 label
remwrittens, the new header labels are written, and a file mark
written, The tave is now positioned for mormal output operations.

Uoon closina the tape, the current block is written on the tape.
If the block is not full, dummy blank records are generated so
that all data blocks will of the same lenath, A file mark is then
written, the EUF1 and EQF2 labels are aenerated ana written,
followed by two file marks, The tape is then rewound if so
specified in the source proaram.

CASSETTES
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Both cassette decks may be used as RPG II I/0 devices., The rear
deck is designated CASSET! and the front deck CASSETZ2. Either mav
be used as input or outout, independently of each other, The data
on a cassette {s assumed to be a standard source file (file 0) in
GEDIT format, with compressed blanks and variable lenath loaical
records.
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APPENDIX H. CODING SHEET SUMMARY

H.l COMMON FIELDS

Column(s)

{= 21
3= 5

75=802

Content

page number
line number

CO~rmmMmI

»

XXX XXX

Fumction, comment

Page/l1ine number must be in strictly
ascendina order, if used.

Form Tvpe

Header (control) card

File description specifications
Extension specifications

Line counter specifications
Input record formats
Calculations

Qutput record formats

Comment line identifier

Proaram ldentificatiom?! anv 6 characters.
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H.2 CONTROL CARD (HEADER)

Column(s) Content

b:

10:

i1

i2=14:

13=-143

128

15¢

26

H=@

H

blank

blank

0 or
blank

01=13

0 or
blank

- blank

blank

RPG II SYSTEM

Function, comments
To identify this source line type.

Object output

Listing option

Syppress listinag,
List source code.,

Size of memory reauired for object
program.

Number of 1K blocks: (1K = 1024)

If same as that used to compile the
proaram,
For 01K=13K bytes, otherwise,

Number of additional quarter blocks:

I1f none. = _

If one additional Quarter block needed.
(256 byvtes) , , ,
If two aquarter blocks needed (ie a Half
block) (512 bvtes)

I{ Three auarters needed. (768 bvtes)
Debua switch

To perform DEBUG operation (calculation),
To ignore DEBUG commands.

Collatinag seauence

ASCI]l sequence.
EBCDIC seauence,



He3 FILE DESCRIPTION SPECIFICATIONS

Column(s)

17

18

Content
F

file name

CCC

T

O=-XTOW

E or
blank for
all files

blank for

some files

blank

Fumnction, comments
Compile File descriptions

Name to be used for this file throuahout
the oroaram,

File tvpe:

Input
Output
Update
Display

File Desianation: this column must be
blank for disolay and non=chained
output files.

Primary == there must be exactly one
primary input/update file.

Secondary

Chained

Record address file ,

Table or array file (see Extension specs)
Demana file

End of tile (input amd update)

If all records of the file(s) must be
processed before the oroaram can be
terminated,

I1f all records of the file need not be
read.,

Seauence checkina: reauired when matchinag
fields are used.

Recoras are in ascendina order.
Records are in descendinag order.

. No seauence checkina,
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193 File format

F Fixed lenath records: record lenath
specified will be that of all records.
v Variable length records: maximum length
will be aiven.
20=23: Block lenath
nAnA Length of block.,
blank Default length.
magima are: For:
78 Console,
132 Printer,
80 : Card reader,
9999 Disk.
249 . Cassette,
1024 Tape.
80 Loader.
9999 Spvecial.
24=27: nnAn Record length == number of bytes
per record.
28: ' Processinag mode
L Sequential within l1imits. (Must be
' indexed file.) . . -,
R Random. (Chained disk files and files
processed by ADDROUT,)
blank Sequential., (Non=disk files must be
processed seauentiallv,)
29«30 AR Lenath of indexed file keys or ADDROUT
file record.,
31 A Unpacked indexed file keys..
I File is an ADDROUT file or is processed by
one, )
blank A1l other files.
323 I * Indexed file.
T ADDROUT file.
blank Any other tvpe of file,
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33=34:

35=38:

393

40=46:

53:

oV or
0A=0G6
blank

[alakalal

blank

PRINTER
CONSOLE
DISK
READER
TAPE
CASSET1
CASSETE
LOADER

SPECIAL

o >

XCzZzow

Overflow indicator (print files)

The indicator to be used,
None used.

Key field starting location for indexed
files.

The file is further described elsewhere.

On the Extension form,
On the Line counter form,
Neither needed.,

Device

Printer (default is LOCAL).

Kevboard displav.

Diske.

Card reader. , .
Industry=compatible tape unit.

Rear tape cassette,

Front tape cassette, _

Pseudo device for use with the DUS CHAIN
command, }

Soecial input/output device nmot supported
by RPG II.

Assjan disk file name at ryn=time.
Internal name §is to be used externally as
well.

Standard tape labels are used,
Non=standard tape labels are used.

Tapes are unlabeled.

Continuation line, columns S4=59 must be

filled,
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S54=593

60=62:

63=65:

60=653

66

Ti=72:

H=6

EXTDRV
MAXSEC

LOCAL
SERVO

ASCII
RPG mame
blank
extension

drive

lalslalalalyl

A

Ul=U8

RPG II SYSTEM

Extension and/or drive for disk file,
Maximum number of sectors for new disk
files., ) . .

The local printer §s used at object=time,
The servo printer is to be used at
obJect=time,

Tape file is written in ASCII.

Name of user written subroutine which will
perform 1/0 for a SPECIAL device or
process non=standard }abels,

Neither a special device, nor non=standard
labels i{s beina used,

File name extension to be used for a disk
file.

Drive to be selected for disk file
(DRO=DR1).,

With MAXSEC, to specify LRN limit.

l1f new records are to be added to the
file. (APPEND file)

If the file is to be used only when the
specified external indicator is on,



H.d EXTENSION SPECIFICATIONS

Column(s)
6:

11=18:

19=26:

27=32:

33=35:

36=39;

Content
E

table or
array
file name

blank
record
address
file name
name of

outout
file

name of
an input
or update
file

TABxxx
array name

1=999

1=9999

APPENDIX H.

Function, comments

Form type.

If the table or array is to be loaded at
prevexecution time. (From file name)
Table or array loaded at compile time §f
number of entries per record specified,
otherwise at execution time,

1f record address file is defined.

If a table or an array is to be written
out at the end of a proaram. (To file
name)

I1f file processed via a record address
file specified in columns 11=18,

Name to be uysed imn the program for the
table or array beina defined,

Table name, xxx being from 1=3
alohanumeric characters.

An array name must not beain with "TAB",
Exact number of table or array entries per
inout records if loaded at compile or
pre=execution time, Use the sum of

the contents of columns 40-42 and .
52=54 (entry lenaths) in computing this
number,

Maximum number of table or array entries.
This number is limited by the size of
object time memorv as the whole table

is kept in core.
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40=y2:

43:

443

46=57:

46=51:

52=

58=

He8

54:
55:
563
S7:

743

1=256 Length of a table or array entry.

0 If an execution time array is {n
Databus=compatible format,

Data mode

0=9 Number of decimal positions,
blank Alphanumeric.
Seauence
A Ascendinq order,
D Descending order,
blank No particular order.

Alternate table? entries to,ghis table or
array are paired with those of the
table described in columns 27=45,

name

entry lenath

?ormat

decimal positions, if any

sequence, {f any

Comments
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HoS LINE COUNTER SPECIFICATIONS

Column(s)

23=24:

Content
L
file name

1=112

FL

l=112

oL

Function, comments
Form type,.
Name of a PRINTER file.

Number of printima lines available per
page.

Previous entry is Form Lenath,

Number of the lime at which the overflow
indicator is to be set on. (Allow )
additional lines to complete aroups of
detail records and for totals.)

Previous entry is Overflow Line.
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H=10

He6& INPUT RECORD DESCRIPTIONS:

Hoe6.1 RECORD TYPE DEFINI
\

Column(s)
62
T=14:

15=-183

15~16:
17=-18:

15=16:

172

19:

cl=y4i:

21=24:
28=31:
35=38:

Content
I

file name

aa
blank

01=99

blank

01'990
LO=L9,
LR or
Hi=H9

1=256
blank

RPG II SYSTEM

TION?

.

Functiona comments
Form type

Name of input file containing the record
described,

Record order

Any two alpha characters if no check
for seaquence §is to be made,

If records must be in order by types
first type must be 01, rest must be
defimed in ascendina order,

Number of records of this type in a group

Only one.
One or more.

Option

Record tyoe is optional,
Record tvyoe is reauired,:

Record identifyina indicator (RID).

Only one RID is on at a time.

Record i{dentification codes: up to three
codes whose presence i8 to be anded
together per line,

Position (column) in record of code,
No (additional) code needed.



25

Hebe2 AND/OR LINE:

6:

ld4=16:

2l=41:

blank

I
AND

OR

Code is present in this tvpe of record,
Code is Not present,

Entire Character is code.
Only Zone portion is used.
Digit part onlv.

any character at all to identify this
record tvpe.

Form tyoe

To AND the result of tests specified on
this line,
To (inclusive) OR the result.

Additional codes as specified above for
these columns, '

He6o3 FIELD DEFINITIONS:

Column(s)
62

43

44=513

44=y7s

48=51:

523

Content

I

D

1=256
1=256

blénk
0=9

Fumctions, comments
Form tvpe

If data in Datapoint=compatible decimal
format.

Field location, up to 256 positions
(final = initial + 1 <= 256),

Initial position (column),
Finmnal position.

Decimal positions

Alphanumeric field. . .
Number of decimal places (numeric field).
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53=58:

59=603

61=623

63=64:

65=70¢

65=663

67=68¢
69=7012

H=12

tield name,
array name or
array element

PAGE

Li=L9
blank

Mi=MG
blank

01=99
Li=L9

MR
Utl=U8
Hi=H9

blank

01=99
Hi=H9
blami

(+)
(=)

(0)
(blank)

RPG II SYSTEM

Field name

To inout inftial page number,
Control level

A control level indicator.
It none needed,

Matching fields == it fields match,
Matchinag Record indicator set on,

Matehing field number.
If none used.

Field record relation (FRR)

Field only used {f indfcator is on,.

Data only used at previously specified
control level,

Matching Record permits acceptance of data
from this field,

Field used only when this external
indicator is on,

Relates field to a record type with a halt
indicator in columns 19=20,

It none needed,

Field indicators

Fieid status indicator set,
Halt imdicator set.

Nome used.

Indicator set when numeric field value {s
areater that zero.

Contents of numeric field less than zero.

Numeric field eaual to zero.
Numeric or alphanumeric field blank.



"Ha7 CALCULATION SPECIFICATIONS:

Column(s)
b

7= 8:

10=-11:
13=142
16=17¢

Content

C

LO, L1I=L9
LR

SR

blank

AN

OR

blank

01'99!
Li=L9,
LR, MR,
Hi=H9,
ui=us,
0A=0G,
or QV

blank

Function, comments
Form tvype
Calculation selected:

At control break (LO is always on).
Whemn Last Record read.

As part of a subroutine.

Otherwise,

This line of inaicators is to be ANded
with the previous one.

This line is to be URed with the orevious
line.

Note: The line containina the operation
code is the last in a series of ANds

and ORs.,

Indicators controllina the performance of
the operation,

I1f operation is to be done. for everyv
record (but see columns 7=8),

Indicator.

1f performance of operation is dependent

on the specified indicator,

When indicator is Not on.
Nhen indicator is on,
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18=27: Factor 1
I3=mye: Factor 2

field name,
table name,
array name,
array element,
literal,

PAGE, UDATE,
UMONTH, UDAY,

or UYEAR
a label for one of the following operations (factor |
only):

TAG

BEGSR

ENDSR

a file name for one of the explicit I/0 operations
(factor 2 only):

CHAIN

DEBUG

DSPLY

READ

FORCE

the name of the external subroutine (factor 2 only)
called by the EXIT command

28=32¢ Operation

Arithmetic ooerations:

Combine factor | to factor 2 aiving the

result,
ADD ADD factor 1 to factor 2. ,
Z=ADD ADD factor 2 to a field of Zeros,
SuB SUBtract factor 2 from factor 1.
Z=8UB SyBtract factor 2 from a field of zeros

givina the result (the negative of
factor 2).
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MULT

DIV

MVR

SQRT

XFOOT

COMP

TESTZ

BITON
BITOF
TESTB

MULTiply factor 1 by factor 2. Note, that
the lenath of the result could be up

or the lenagths of the two

factors. ,

DIVide factor 1 by factor 2 storina the
quotient in the specified result

field: factor 2 may not be zero.

Move the Remaimder of the previous DIVide
to the result field., )

Place the SWuare Rool of factor 2 in the
result field: factor 2 may not be
neqgative,

Crossfoott the result is the sum of the
elements of the array named as factor 2.

Comparison and test:

COMPare factor | to factor 2 and as a
result set indicators showing whether
factor 1 is greater than, less than, or
eaual to factor 2. .
Test zone of the leftmost character of the
result field settina indicators as
follows?

+ if & or A=]1 (12 zone)

- if =, or J=R (11 zone)

0 otherwise,

Bimary field operations!

Usinag bit positions specified in factor 2,
operate on | or more bits of the result
fields Factor 2 may be a string of
decimal digits each specifying a

position or it mavy be the name of a
one~=position mask having a bit on

wherever a result field bit is to be
overated on,

Set specified BIT(s) ON,

Set BIT(s) QFf, o
TEST Bit(s) and set indicators to show f{f
the bits specified were all zero, of
mixed values, or were all ones,
respectively,
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Indicator set and reset!

SETON SET indicators listed in columns 54=59 ON,
SETOF SET listed indicators OFF,
Moves

Move the contents of the field named as
factor 2 to the result field, iqnoring
decimal points,

MOVE MOVE characters of factor 2 starting with
the rightmost position, )

MOVEL MOVE characters, starting with the
Leftmost position. . ,

MHHZO Move High to High ZOne: the leftmost move
zone only from factor 2 to the result
field. o .

MHLZO Move Hiah to Low ZOne: from the leftmost

position of factor 2 to the rightmost
of the result,

MLLZO Move Low to Low ZOne: rightmost to
rightmost., ,

MLHZO Move Low to MHigh ZOne: rightmost to
leftmost,

Branching:

GOTO Factor 2 names the label (factor {) of
the instruction with which to resume
computation. (GO TO somewhere,) .

TAG TAG (label) a location in the calculations
with the name qiven as factor 1,

Table lookup!

LOKUP LOoK UP factor | in table or array named
as factor 2, The result field contains
the name of the alternatinag table or
arrayj the resulting indicators aive the
results of the search.
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BEGSR

ENDSR

EXSR

i. Read
2. Calculate
3. Write

EXCPT

DSPLY

DEBUG

FORCE

READ

Subroutine operations?

BEGin a SubRoutine whose name is containmed
in factor 1.

END @ SubRoutine and return to command
following the EXSR which caused this
routine to be executed: factor 1 may
contain a label (taaq),

EXecute the SubRoutine named as factor 2.

Proarammed control of Input/0Output

Note: normal proaram cycle is?

Write exception records (identified by an
E in column 15 of the output format
description).

Display on the console (file named as
tactor 2) the data specified as either
factor 1 and or es the resylt field or
bothi 1f the result field is used, the
machine will wait for input from the
keyboard to enter imto the named field or
array: {1f only the enter key is pressed
then no change will be made.

Qutput data for DEBUGaing the program?
write the data specified in the factor 1
and result fields into the file named as
factor 27 also list those indicators which
are on, Column 1 of the Header card must
contain a 1 for this to be executed.

FORCE the file specified as factor 2 to be
read on the next proaram cycle,

READ a record from a demand file during
the current cvcle. Note == record
identifying indicators are not
automatically turned off until the end of
the cycle. The resultinag indicator
designated in columns 58=59 will be turned
on if the end of the file has been found.
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3342
43-481

49=523

49=513:
523

H=18

CHAIN Read or write a record of a CHAINed file
(factor 2). Columns S4=55 shoyld contain
an indjcator to be turned on {f the record
specified as factor | is not found,

SETLL Set lower limit (factor 1) for processing
seauential indexed file (factor 2).

BEEP Emit an audible BEEP.

CLICK Emit an audible CLICK,

External subroutine access:

The following to commands are used to
generate a call to an external (assembly
language) subroutine and to pass an
argument address vector to it. (See
appendix E of the DATAPOINT RPG II User’s
Guide for further information.)

EXIT‘ EXIT to (call) the pre=processed external
subroutine named as factor 2.
RLABL Pass the LABelL (data name) in the Result

field to the subroytine EXITed to. The
result field contains the name of a field,
table or array or it contains INxx where
xx is an indicator; the field lenath and
number of decimal positions may be
specified. The RLABL commands must
immediately follow the EXIT {instruction,

Factor 2, see above
Result field

field name
table name
@7 ay name
array element

Result field definition (blank if
previously defined)

1=256 Field lenath o
0=9 Number of decimal opositions, if field
Aumeric.
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533

54»59:

54«55

56=57:
58«59

60=74:

blank

H
blank

01‘99'
H1=H9,
Li=L9, LR,

OA=0G or
ov

(+, >)

(=, <)

(0, =)

If field alohanumeric,

To Halfwadiust (round) result.
Truncate result.

Indicatocs to be set dependina upon the
result of the operation,

Set if result positive, areater than, or
hiQheP.

Result megative, less than, or lower.
lero, eaual, or have found one.

Comments
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Me8 OUTPUT FORMAT SPECIFICATIONS:

A.B.1 RECORD TYPE DEFINITION:

Column(s) Content

62

T=14:

15:

16=18:

16:

17
183

19=20:

2i=22:

H=20

0

file name
blank

M-0OX

ADD

blank

space code
space code
0

i or

blank

']

3

01=99

01=99
blank

RPG I1 SYSTEM

Function, comments
Form tvpe

Name of file being described.
For subseauent record descriptions.,

Record type

Headjnaq records.

Detail records.

T¢tal records.,

Exception records (to be written during
calculation time).

To add a record to a seaquential or {ndexed

disk file. (opotional)

To perform (Fetch) the orinter pace
overflow routine {f at the end of the
page, . , . .
Otherwise: overflow tvyoe printing done at
the normal point in the cvcle.

Space before printina.
Spvace after,
Zero lines,

One line.
Two lines,
Three lines.

Skip to specified 1ine of page before
printina, next paage {f number ]ess than or
eaual to current one, suppressing overflow
printina,.

Skip after printinq.
No skip before or after or both.



24=25:

27=28:
30=31: Output control indicators.
01=99,
Li=L9,
Hl=H9,
UI-US,
OA=0G,
OV, MR, )
LR or (On only at end of proaram during total
outout,.) _ v o
1P or (On only at the very beginnina of the
program,)
Lo
23:
26 \ )
29: N If outout when indicator Not on.
blank Otherwise,

A.8.2 AND/OR LINE:

6: 0 Form type,
14=163 AND AND jndicator 1ines.
OR OR lines,
23=31: indicator specifications

A.8.3 RECORD FORMATS AND FIELD EDITING:

Column(s) Content Funct%ono comments
63 0 Form type.
23=31: indicator specifications (see above)

blank if field always used
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32-37: Source of data to be printed. .
Name of a field previously used in the

program,

field name

table name

array name

array element

PAGE

UDATE, UDAY, UMONTH, or UYEAR

blank To write a constant of value aiven in
columns 45=70,
3813 Edit code:
blanmk No editina or use specified edit word (see
be‘ow)a
No CR = Commas? Zeros to print?
Sian
1 A J Yes Yes
e B K Yes No
3 C L No Yes
4 0] M No No
X Remove olus sian,
Y Date field (insert "/"’s),
Z Zero suppress, .
45=472 %t Replace leading igroes with asterisks.,
‘s’ Floatina dollar sian.
(These are used in conjunction with edit
codes 1=M, above,)
393 B8 Blank or zero field after writina it.
blank Do not destroy it.
40=43s 1=256 End position of field in output record,
44z v Field §s Datapoint=compatible numeric.
blank Otherwise.

He2e
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45=50:

constant

edit mask

Constant to be printed, columns 32=37
(field name) must be blank. »

Mask to control editina of the field when
column 38 is blank?

Character:?

$
*

0
&

= or CR

blank

other

APPFNDTX

H.

Functiont ,

Fixed or floating dollar sian,
Replace leading zeroes by
asterisks. .

End suporession of leadina zeroes.,
Replace this character with 8
space. . ,

Write sian if negative, .
Replace with the next consecutive
diagit of the field,

Write this character here == may
not beain an edit mask,
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APPENDIX I. PROGRAM SIZE

The compiler will displavy several useful values for
determinina the proaram size. First, the number of labels allowed
by the compiler is displayed. If this number is exceeded, the
undefined labels will be flaaaed. The primarvy transfer address
indicates the first executable statement address (in octal). The
last location used indicates the maximum octal address used in the
program, See the table below for a maximum octal value for each
machine size. The number of labels used indicates the number of
labels in the dictiomarv. To determine the number of label
entries unused, subtract the number of labels used from the number
of labels allowed.

A proaram may be compiled on a machine which contains fewer memory
locations than reauired for execution of the proaram. It {s
therefore necessary to determine if the last location used exceeds
the last location in the execution machine. For exemple, it may
be possible to compile an 18K proaram on a 16K machine, provided
the label table does not overflow. But the 18K proaram will not
execute on a 16K machine,

Size Maximum Address
2200 = 16K 37777
5500 = 24K 57777
5500 = 36K 107777
5500 = 48K 137777

APPENDIX I. PROGRAM SIZE I=1



