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COBOL- :nd asscciatad sorvware are accomeanied oy the follewing decumens:

COBOL- LSeR'S GUICE _
describes all the procadures asscciated with running COBOL. |, writing COBOL zregrams,
and running ne pregrams with your fargware.

CCBOL.  REFIRENCE MANUAL
provices extensive cescrigtions of COBQOL. s statements, syntax and srzamizziicn.

TLUTILITY SOFTWARE MANL AL
descrites the use of the MACRO-  Assemcier. LINK-  Lirking Loacer and LIS Lizrary
Manager with the COBOL.  compitler.
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'nformation in this document is subiect to change without notice and does not represent a
commitment The software described in this document is
furnished under a license agreement or non-disclosure agreement. The software may be
used or copied only in accordance with the terms of the agreement.
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To report software bugs or errors in the documentation, please complete and return the
Problem Report at the back of this manual. :
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FUNCTICNAL JIFFZRENCES - Release 3 vs. Release 4

The purzcse of this section is to ajert people using Release J of COBOL- to changes
that may affect your existing svstems when you change aver to using Release &4, Tre
fecliowing areas are the cniy ores that should affect the source code for oragrams that
now ccmpile and execute under Release 3.
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Both the compiler and runtime library have increased in size due to tre
enhancements and carrections made. This may cause you te run sut of
memaory curing compilation or loading of your programs. —gwever, vou
should e able to take advantage of the CHAIN and segmentation featyres
to work arcund the memory constiraints.,

Every CRT driver has 5 new eantry points that are neeced to succert
Reiease 4 ACCEZPT and DISPLAY functicns. If you have writtsn yeur swn
CRT driver, refer to Apoendix A of the CCBCL-. User's Guice to see now
to wpgrade yqur <river medule.

The VALUE CF FILE-ID name is now terminated Sy the first scac
character. If you have used any file mames with emuvedced spaces, th
names wili have 19 he changed, .

e
e

rile status 91 mas been adced, as menticned accve under "Tnrhancemants.”
You may want o change your programs o cneck for this new stsiis
cenciticn and react accerdirgly., If your procrams have nro [-O erozr
cnecking a3t all, scme orograms that worked DBefare could gessitiy
terminate with a runtime arrsr under Release 4, if they manipulats ®iles
and the files have been camaged.

The size of scme graup items in the Data Divisicn may Te cecrzased sue ¢
the remaval ¢f alignment for CCMF items. You may need tc cneck wreirear
veur csce cegends on the size of group items that may have slementary
COMP (tarms within them.
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Carrections to Versicn 3.02

Trese correcticns are saparatad into compiler and runtime system correcticns.

+

.

Compiler Caorrecticnrs

In some cases, the divisicn gperation of a CCMPUTE statement did nat
retain enough Jdigits of accuracy.

VALUE CF FILE-ID IS literal and VALUE CF FILE-ID IS dzata-name in t=e
same orogram cid not compile correctly, causing 2n erraor at runtime.

DIFLAY of an item with a non-literal subscript generated incorrect cbjest
coce, causing an error at runtime.

DIS" AY and CC TO...QEPENDING statementa with tSo may cperzrds
couid cause the compiler to hang.

ACCZPT of a suwiscripted itzm WITH UPDATE caused the comeiler 0
generats uncefined global symbols {named #Gnnnn) that prevented icacirc
of e orogram with LINK.

Use of the UIN or CTUL special registars ss subscrists was net functicn

A VALLE clause given for a2 srowp itam szuld 23use the cometler 13 Rang.

The CN OVIRFLCW ciause of FTRING cor UNSTRING czculc zzlse
swosacuent [F stataments %o functicn incorrecily.

A missing or misscelled DIVISICN header could cause the comeiler I8 rarg
cr o fill the <isk with the cbhject file 2n¢ stco with 3 Disk Tuil mes

EXFCRML.VARYING foilowed by a MCVZ caused the czmpiler .
generate inccrrect ebject coce in some circumstancss.

PERFCRMLLUNTIL..L.NUMERIC did not functicn ccrrectly.

LINAGE clauses that included the opticnal word "LINES" czused a spurious
cemoiler diagnostic.

DATA DIVISICN error recovery was unacceptable in the case of an
inadvertent period placed tetween ciauses. Recovery now occurs at the
next lavel number.



v arsicn 3.02 Chances to Version 3.01

TRe primary additicn to COBOL-  Versicn 3.01 was that of full support for both CP/M
varsicrns 1 and 2 at runtime. This features is mentioned in the Versian 4.0 enhancements. [n
zdditicn to that change, the following runtime corrections were made.

*e Use of the COL special register in DISPLAY statements did not werk
correctly, causing the cursor to jump to an unpredictable locaticn,

4 If the position-spec of a DISPLAY or ACCEPT statement omittad either
the line or zolumn pesition, the cursor would jump to an unpredictable
location. This was corrected so-that either or both could be omitted and
the effect is that the current line and/or column positicn is left unchangec.
Examples of valid pesition-specs are (1, 10) (, 10) (1, ) and (, ).

'/ 2rsien 3.01 Changes to Versicn 3.0

-

_ nhanges listed below are all correcticns that were made to the runtime system for
'/ zrsicn 3.01.

Mg A pragram that executad a very large number of DISPLAY statzments, ar a
subprogram that executed zny DISPLAY statement, terminated at runtime
with an arbditrary error message.

- The STCP litaral statement did not work.

- I[f a LINE SCQUENTIAL file was agened in EXTEND mcede and writian =z,
the arpended data was in the wreng format and unreacatle Dy latar.
programs.

- The control characters coded irto SCLIST of a user-written CRT driver

were not recegnized.

"
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CCBCL. Versicon 4.0

Update Notice

Versicn 4.0 of COS0L- has been enhanced and upgraced in a number ::
areas. This Updata Nctice specifies the modifications that have been made since th-
Versicn 3.0 celease of CCEBCL-. . The changes fall intg two catagories: enhancements,
which are new features; and correcticns, which pertain to bugs in Version 3.0. Also given
Rere are the functicnal differences between Release 3 and Release 4 of CTBCL.

ENHANCEMENTS

The rew features of Versicn 4.0 are listed below. They bring CQ8CL ta the lavel
specified in the Refzarence Manual Appendix VI

e A SCREEN SECTION format has been added to the CTata Division tha-
allows 3 concise cescripticn of cne or mare screen forms, nciugine
numerous opticns for each field and asscciaticns between screen fieics ar,
Working-storage items. £ach antire screen form can Se manipulatsge oy
single ACCEPT ¢er OISP LAY statement., The syntax is compatible with that
used by oOData General [nteractive CUO2CL., Refsr 3 the seciiars on
ACCEZRPT, DISPLAY, and SCREZN SECTICN in the CTCECL-  Rafarercs
Manual.

Segmentaticn ~as “een i—glementad to Level [ of the ANSI Standarc., Ref
to Crapter 10 nthe CCECL. Reference Manual,

« A THAIN facility Fas been added that z2llows a CCECL program w0 .
execute any pragram from disk and to pass zarameters in 3 manrnar sim
to that used by TALL., Refar to the secticn cn THFAIN and the cracter 2n
[ntergrogram Zommunication in the CCECL:  Refarence Mar ual.

Format 3 aof the ACCIZIAT statement has been esnhanced %t silcw 3 lar
number cf user-defined keys that terminate the ACCZPT. Then. usi
format | ACCEPT statement, a CC20L orogram can determire
whicn key terminated the previous format 3 ACCEPT. Refar tg tre
on ACCEZPT in tre CCBOWL. Reference Manual,
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The compiler's arraor count given at the end of compilaticn now inciudes
any low-ievel ciagnostics that were sncountered. A high level ciagnestic is
produced o grovide a reference to the line number that generatad the
errar.

0l level data items larger than 4095 bytes may ncw te defined. Such it2ms
are still prohibited as operards for Procedure Qivision verhs such 3s

MQVE, but they can 5e used to contain tables larger than the sld limit of
4 bytes,



*- Runtime file Fandling has been improved. Several bugs "ave been corrected
‘see the list Seiow), and some file integrity protecticn measures have 2Jeen
acdea. The runtime svstem will now automatically close all files that are
gpen when execution of a program terminatas due to a STCP RUN
statement, a CHAIN statement, or a runtime error condition. A CLOSE
statement given for a file that is not open is igncred and treated as if the
cicse were successful; the "Reduncdant Clcse” runtime error is ro longer
generated. All CPEN INPUT and CPEN [-O statements for relative and
indexeq files check the condition of the file ta see whether its structure is
intact. (The file structure can be damaged, for instance, by 3 system crash
that accurs while the file is apen for qutput). If the file is not irtact, the
file status will be set to '91', which is a new status vaiue reserved faor this
purpose. Under this cendition, CPEN INPUT statements succeed in opening
the file, but CPEN [-C statements do not. This allews a program to reccver
any remaining undamaged information from the file. See the section on
File Status Reperting in the CCBOL-. Reference Manual.

e Alignment of CCMPUTATICNAL items to even-byte ("werd") baourdaries
N has teen removed, possibly decreasing memory reguirements, and allewing
'\/ Better programmer centrol of record and table sizes.

hag The CP/M versicn of the runtime system has Been enhanced 0 supcar: beth

versicns 1 and 2 of CRP/M. The primary diffsrenca between the versicns
with regard to CCE2CL.- is that CP/M versicn 2 sucocr:s varicus Zisk

types and files as large as 3M Dytes. This snhancement .v=s alsc zvailatle
in version 3.02.

- Suppeort for several additicnal types of CRTs has heen added. Alsg, the

source coce fer all the TRT drivers is nmow incluced with each zcov of
CCBCL- . Refer to AFPCENDIX A of the CCECL. User's Guice.

- Z=RECTICNS

“"e corrections for bugs encountered in Version 3.0 are listed below. First zre the
scrrecticns that are new since Version 3.0Z was released, Then tre differences Zetween
/z "ons 3.02 and 3.01 and tetween 3.0l and 3.0 are given.

——r
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CCBOL- VERSICON 4.01
UPDATE NCTICE

—
—

Versicn 4£.01 of ~C2CL-. contains several fixes to oroblems in version 4.0, It
also contains medifications that 2llow interfacing with the M/SCRT* sort utility.

COMPILER CORRECTIONS

1. The campiler error message "SRRCNEQUS SELECT™ no longer over-prints gage
headin gs.

2 Thne reserved word FCR is ngw acceptable in the SAME RZCORD AREA clause.

3. An uncecizred cdata--~zme is neow diagnased in the VALLLE CF FILZ-ID data-ram~

clause.

&4, A Ql.level data declarziicn with an QCCURS clause is ncw dizgnosed 3s an arrer.,

5. The compoiler no lenger terminates or '"hangs" abnormally when czertain level &
congiticnals ar STRING xatzment <onstucts are in the source zragram.

5. The ccmpiler now diagreses any failure o group an averiay segment iNto CTnligucus
SECTICNS.

7. ~rodiems 10 using tne fizurative cznstant ZIRC in MOV I stataments "g.2 Ieésr
resolveq.

a. A termiradi pericg (s “Cw ~eguired sfter the CTTRPY satzment in Srier 19 r23Ec oscurss
coce from an ajternac2 scurce fils. : ’
g2g: CTPY fije-name. *

SUNTIME SYSTIM CCRRZIZTICONS

1. The M/SCRT sort utiiity can ~ow be linkszd with a ZC8CL- arogram  usire
LINK.  , when the SCRT vero is emptied.

2. All currently aopen files are closed whenever the oragram lerminates Sue 9 4
run-time error or STCP AUN statement.

3. A CCOBCL program rcw 2xecutes carrectly wnen a GO TO statament is executad :n
an overiazy and the Zestination is in the rset segment. THis 2rror Czused ne

message: "ScG 00 LCAC ZRR" to be printad.

CCBCL- LANGUAGE FETFICATICN CCREECTICNS )
l.  The CCPRY statemenrt now requires 2 terminating oericd ..} after tne file-name that

will e used 35 a seccngary input fiie. The syntax is now:

CCRY raxt-fiie.

: M/SCORT s a sort utility fram Micresaft thaz int

L

-
it isa product Zistingt frem CSECL-  and is surcrased
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Runtime Svstam Corrections

A large NOEXED file o which several insertions or deletions were Zeing
applied could cause the pregram ta hang in some cases, leaving the flle in
an unusable ccndition.

Recards larger than a3 lagical sector (128 bytes for CP/M) inserted into 2
ELATIVE file caused zn incorrect duplicate key error when the position
of the CCBCLU record aligned with the beginning of a logical secter.

The boundary viclation error status foer a RELATIVE or NOEXED file was
set to '34' instead of '24'.

An CPEN statement that was not successful did rot clear the runtime
system’s internal "file open” indicator. This c2used a subsequent CTFPTN
statement (without having cone a CLLOSE) to abort with the "Redundant
Cpen" runtime arror.

Aftar a file ccen in DYNAMIC access mode Rad 2een read sequentizlly o
eng-of-file, sucscessful READ, WRITZ, and REWNRITEZ cperaticrs cid not
anable sibseguent READ NEXT statements to access records Sasad cn s
rew pasiticn in the file.

A RE_ATIVE file created in SEGCUENTIAL mode zng latsr sxtancsz in
DYNAMIC mcde 2ouid 2z2use an incgrrect duplicats kesy arrer

ll

A STRING statzment I aO an icdentifier that wss

larzer than 123 Sytiss
would immediataly execute the TN QVEIRFLCW zonci

21

sien,

ACCZPT of a numeric item MTH LPCATZ would cause the initial
placement of the curscr in t?‘e :rai*lng sign paosition, farcing the ccersatse
to use rubout or lire-celets r2 2ntering deta.

rv

if an ACCZPT statameant was used with a dats-itam t=at had 3 SUSTIFED
clause, and if no data was entered from the terminal befare the return <av
was tygced, the zregram would hang.

3.02 bug CNLY
CPEN ZXTTND of a file that was less than 128 bytes lcng would write the
new record(s) over the existing cne(s).
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CCECL User's Guice - Release 3 1

Section 1

CVERVIEW

1.1 Introduction

Tre purcose of tnis CCECL-  User's Guide is to give you practical infermaticn about
getting a CCECL- pmgrém Jp and running on vour computing equipment. All the stscs
necessary to use CCBCL.- successfully -- campiling, loading, executing, etc, -- are
carefully described in the folloewing pages.

In this cuice, examples and file names are given which are based cn a CP/M versicn of

coBCL- If you are using another operating system, the format of commands zr.
filieznames will be sligntly different. See Appendix D for a descripticn of how CCEBCLUL .
used with your goerating system.

1.2 Your Qistricuticn Cisk

The disk you receive from Microsaft sentains the following files:

The CC2CL Cameciler
COBOL.CCM
CCcecLl.ov=
CCEeCL2.OVR N
CCeCL3.OVR ‘1
CCECL1I.CVR

Tre Runtime Systam
CCBLIZ.RZL — the runtime libracy
CRT Crivers — file whese names begin with CD
Source - CD__.MAC
Cbject - CDO__.REL, CRTORV.REL

Utility Software

L80.COM — the ~ Linking Loacer

LIB.COM = the Library Manager

MBQ.COM — the Macro Assembler

CREF80.CCM -~ the * Assembly Cross-Reference Program
-Miscellaneous Files

SQUARQ.CCS3

CRTEZST.CC8

SCACVT.CCM

CCPCCB.5UB
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OVERVIEYN

1.2.1 The CCBCL Tcmpiler

The comoiler consists of 3 main srogram and four overlays. These five parts correspend
to the five "phases" of compilation. The main program is always memaory-resident and
controls the transition from each phase to the next. The overlay pertion of the main
orogram compiles the IDENTIFICATICON and ENVIRONMENT DIVISIONs. Qverlay 1 is
brought in o compile the DATA DIVISION. The PROCEDURE DIVISION is compiled by
overiay 2. These 3 parts constitute the first pass of compilation. Their function is to
create an intermediate version cf the program, which is stored ¢on the current disk in a
file named STEXT.INT. QOverlay 7 reads the intermediate file and creates the object
ccde. Fimally, overlay 4 allocatzs the file control blocks and checks certain error
conditicns. The intermediate file is then deleted.

1.2.2 The Runtime System

® runtime library consists of a group of subroutines that interpret the object code of
yeour program produced by the cempiler. These subroutines will be included with your
object program when you perform the loading step. (See secticn 3 af this guide). Not zll
orograms will require all of the library routines. The loader will search the library ard
sutomatically irclude tke apcrticns you reed and exclude the cnes you con't. The CTRT
Zrivers are orovided to enable ycu to configure your system faor the type of CRT terminal
veu have. You will need to select the agpropriate driver. (See Appendix A of this gquide).
Cnece vyou have dore sa, that driver will be automatically included with each pregram yaou
load with the linking lcader. The driver provides cursor positicning and cther functicns to
suppert interactive ACCZPT and CISPLAY statements.

.2.3  Utility Software

The linking loader is used to link CCBOL cobject programs with the runtime
system. (See section 3 of :this guide). The other utilities are provided for your
convenience. Each aof these programs is documented in the Utility Sqftware
~anual. -

\ =

1.2.4 Miscellaneous Files .
SGQUARQO.CCB is a CCEBCL source program that computes the scuare root af the number

you provide. It is used to verify that you have a working versicn of the compiler and
runtime system. .

CRTEST.COB is a CCBOLU source program that tests the functions of the interactive CRT
driver (see Appendix A).

SEGCVT.COM is a special utility program that converts CCBOL files fram LINE
SEQUENTIAL format to SECGUENTIAL format. The CCBOL- SEQUENTIAL file format
wasachanged when version 3.0 was released. SEQUENTIAL arganization files created by
earlier versions are in the fermat'that is now knawn as LINE SEQUENTIAL.

CF]PCO&SUB, is @ caommand file {hat copies the files cn your distribution disk to a second
disk. It is provided as a convenience.
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1.3 Cetting Started

The first thing you should do when you receive your disk is to make a copy to use and sav.
the criginal disk as a backup. This may be done by using the COPCOB8 ccmmand file
stoplied or with some ather disk copying facility you may have.

Having deore that, you should verify your copy of the compiler and runtime systzm by
ampiling, lcading, and executing the test program SQUARQC.CCB. To do this, refer tc
the exarmples given below in section l.3. i
Firally, if you intend to use the interactive ACCEPT and DISPLAY facility in your
CCBCL program, yocu must select a CRT driver and configure it into your runtime
system. This procedure need be done only c¢nce; thereafter your selected driver will
automatically be included with each of your object programs. See Appendix A of this
guice for full instructicns.

1.4 Pmaram Tevelcoment St=os

Fregaraticn of 3 CCECL pregram feor executicn consists of three basic stegs:

1. Creating the source file with a text editer
2. Compiling with the CCBQL Compiler B
J. Loading with the Linking Loader

The socurce srogram s 3 file which cansists of linres of ASCIO text tarmiratzd by
carrizge-r=2turm line-feed. Yau can create it with . EQIT-  or any ather editar
that uses 7-5it ASCI character codes. Lire numbers may 5Se included in columns 1.8 o
gach line and these may bSe 3-5it ASCII cacdes. The compiler igncores charzctars sther thar,
TAD and carrisge retum until cslumn 7 is reached. TAB stops assumed by the ccompiler
are at columns 7, 17, 25, 33, 41, 49, 57, 65, and 73. All charactars beyond column 73 are

igrored until 2 CR is enccurtered. [f you use EDIT. , you automatically Segin typing in
calumn 7 of each inserted line.

Having creatsd the sgurce program file, the next step is to compile it. This is dene by
typing a cemmand lire that will execute the CCBOL compiler and provide the name of
ycur source file. Under CP/M, you must be logged-in on the disk that contains the
CC2CL compiler, since the compiler overlays are always read from the current disk. The
following example shows a command to compile the test program SGUARQ which is
included on your distributicon disk, assuming drive A contains a capy of that disk.

A> CCBOL SCUARO.REL,TTY:=5QUARQ.CCB

This command will compile SGUARQ.CCB, placing the relocatable object ccde in a file
ramed SQUARQC.REL ard printing the listing cn your terminal. A shorter nctaticn of this

same command line takes advantage of default file-name extensions assumed by the
compilers

A>CCBCL SQUARC,TTY:=SGUARD
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Tre shortest notaticn of all uses a compilation switch to farce generation of an object file
that cefaults to the filename SQUAROC.REL:

A>COBOL ,TTY:=SCUARO/R

These three example commands all produce exactly the same results. A full description
af the command line syntax is given in section 2.

Cnrnce the source program is compiled, the final step before executicn is to load the
sragram with the Linking Loader LE80. This step converts your relocatable object program
into an absolute versicn and combines it with the COBOL. runtime system. This
absalute version is built in memory, where it may then be saved ¢n disk, executed
directly, or both. The following is a command to load SQUARQO and executs it without
saving the absclute versian.

A>L.80 SQUARC/G

-

f  assumes the extensicn .REL for the file SGUARQD that is to be lcaded. Cnce
SGUARQC has completed execution, you could not execute it again without perfarming the
load cemmand, since the sbscluts version was not saved. To save the absclute versicn in 3
disk file without executing it directly, type:

A>L80 SGUARO/N,SQUARQ/E
Then o execute the srogram, simply types

A>SGUARC
Since the absolute version is saved, it may be executed at any time witheut perferming
the |oad sten. Ta combinre the 2 examples so that the absolute versicn is saved and then
axecutac directly, type:

A>L30 SGUARQ/N,SGUARGC/G

=afer to secticn 3 of this guide .and to the. Utility Scftware Manual for a full
{_--cripticn of L80 commands.

Pl
wlt
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Section 2

COMPILING CCBCL PROGRAMS

2,> CCBOL. Cocmmanrd Line Syntax

T'ﬂe ccgoLl. compiler reads vour CCZ20L source program file as input and oroduces a

listimg and relocatable object versicn of your program. The ccmmand line invekss the
CCEBCL Caomgpiler znd tells it the names of the B‘files to use. The syntax aof the lire is t2
tvce CCBCL followed by a space, followed By a zcmmand string, as described bSelcw.
CC8cCL. is read fram the cdisk and then examines the ccmmand string. If it is CK,
ccmpilatien begirs. If not, it types the message "7Command Zrree” followed 2y zan
astarisk prompt, then waits fer another command string. ‘When campilation is compiets,
CCE28CL- always exits to the cperating system.

‘S Thre format of a CCBCL  command string is: .

cbjectfile,listfile=ssourcefile

0.
-
-y
ty

Tre secarator characters are the csmma and the equal sign. Na spaces are allowe

t2rms used in the fermat are
cojectiile ’

e name of the file to which the cbject 2ra3gram is o Se writtan

listfile
the name of trhe file 0 whnich the pregram listing ‘s t3 Se writtan

le
_!‘e rame of the CCBCL srogram source file

(7]
0
“"u
t—-‘

Zach file can be the mame =f a disk file cr the name of 3 system device. Tre full
~© » gescrioticn of a file mame cetends on ycur cperating systam. Far TR/M, a file descrinticn
LI S
fzs e form:

device:filename.extensicn
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Here the separaters zre the colon and period, and the terms mean:

device
the name of the system cdevice, which can be a disk drive, terminal, line
printer, or other cdevice supported Dy the gperating system. [f the cevice is
a disk, the filemame must also be given. If not, the device name itself is
the full file description. CCBOL-  recognizes the fallowing symbolic
device names:

TTY: for the console terminal
LST: fer the systam printer
-RDR: fer the high-speed reader .

[

- filerame: . :

the name of the file on disk. If filename is specified without a cevice, the
current disk is assumed as the device.

/" »

S .axtension

the extension af the filename given. If not specified, the following
defaults are assumec:

.C0OB fer the source program file
RN for the listing file
REL for the object program file

-~

In the command string, the objectfile, listfile, or both may be omitied. If neither a2 listing
file mor an coject Tile is requested, CCBQL.  will check far errors and print the total ¢n
the caormscis. If ncthing is typed to the left of the equals sign, an cbject file is written on

the same cevice with the same filename as the source file, but with the cdefault extansion
fcr qbject files.

Exampies:
Cammand String - ‘ . Effect
ERAYRCLL Compiles the source from PAYRCLL.CCS and
praducds only an error count, which is displayed
on the consale.
=P AYRCLL g Compiles PAYRCLL.CCB and places the abject
, into PAYROLL.REL., Ng listing is generated.
S, T TY:=PAYRQLL . Compiles the source from FPAYRCLL.CCO8 and
S places the program listing on the terminal. No
abject program is generated.
PAYCBJ,LST:=PAYROLL Compiles the saurce from PAYRCLL.COS, places
the listing on the printer, and places the object
into PAYCOBJ.REL.
PAYCBJ=3:PAYROLL Compiles PAYRCLL.CC8 from disk 8 and places
- ’ the object into PAYQOBJ.REL. No listing is
generated. :
PAYRCLL,PAYRCLL=AYRCLL Compiles PAYROLL.CCB, olaces the listing inta

PAYRCLL.PRN, and places the otject into
PAYROLL.REL.

At

it
.
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2.2 Camoiler Switches

The command string may be mcdified by appending one cr mcre switches, which affec:

the compilaticn procedure as described below. To add a switch, type a slash followed by
the cne-character switch name.

Switch Action
R Faorce the compiler to generate an zBject file. This shorthand

* notation causes the compiler to writa the-object file on tre same
disk and with the same filename as the scurce file, but with the
default extensicn for object files.

L - Force the compiler to generate a2 listing file. As with /R, this
notation causes the compiler to write the listing file cn the same
disk and with the same filename as the scurce file, Sut with :he
cefault extensicn for listing files.

P Each /P allocatss an extra 1CO bytes of stack spzace fer tre

compiler's use. Use /P if stack overflow errors occur Zurirg
cempilaticn {see sscticn 2.3 below). Ctherwise /P is not neegec.

xamcies of command stri using switcmes:
Examel f cemmand strings using switches

Cammazang String [s E.':uivalen;: To )
y==AYRCLL/R BAYRCLL=PAYRCLL or =PAYRCLL

,=3:5 AYRCLL/L 3:PAYRCLL=8:PAYRCLL

,=3:PAYRCLL/R/L S:PAYRCLL,8:PAYRCLL=8:PAYRCLL

=PAYRCLL/L/P PAYRCLL,PAYRCLL=PAYRCLL/P

2.3 Qutout Listinas and =rror Messages

The listing file output by CCBCL. is a line-by-line asccount of the source file with 2age
headings and errcr messages. The page heading line is printed 3 lines from the top of ithe
page and is followed by 2 blank lines. Each source line listed is preceded by a cansecutive
4-digit decimal number. This is used by the error messages at the snd to refer dack %o

lires in error, 2nd alsg by the runtime system to indicate what statement has caused a
runtime error after it occurs.

Two classes of diagnostic error messages may be praduced during compilation.
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_aw level flags are Qisplayed directly below source lires cn the listing vhen simple syntax

viclaticms cccur.

~emedial zcticn is assumed in each case, as documented below, and
sompilation centinues. [f a low-level error occcurs, a high-level diagrostic will be

cenerated at the 2nd of the listing that refers to the line number attached o the
low-level error, s0 the error count given at the end includes Doth classes of errors.

~i2q

"QLIT™?

~ENGTH?

ZHRRCTR?

SUNCT?

ZADWCRD

=Q #

INRAME?

PIC = X

CoL.7?

AREA A?

Reason for Flaag

Faulty quoted literal

Y. Zero length i

2. Improper continuation -

3. Premature end-of-file
(mefaore ending Jelimiter)

Quoted literal length over 120
charactars, or numeric literal
over 18 digits, or "~ard’
(identifier or narme) aver 30
characters.

[llegal ciharactar

impreper punctuation
e.g. cemmasa rot fol-
lowed 2y a space).

Current word is maiformed
such as 2nding in hyphen,
ar multiole cecimal doints
in a numeric litaral.

Improper sequence aumber
(incluces case of cut-of-
order sequence number).

Name does not begin with
a letter (A - 2).

An irnprcper Picture.

An improper character
appears in source line
character 'celumnt 7,
where only * - / D are
permissible.

Area A, columns 8-12, is
not Blank in a
centinuation line.

Remedial Action by Ccmoiler

Ignore and continue.
Assume acceptable.
Assume pragram end.

Excessive characters
are igncr=d.

Ignare and cantinue.

Assume acceptable.

Ignore and continue.

Acceot and continue,

Accept and centinue.

PIC X is assumed.

Assume a blank
in ¢column 7.

Ignore contents of
Area A (assume blank).
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Figh level diagnostic messages consist of two or three parts:
1. The associzted source line number — four digits, followed by a colon ().

2. An English explanaticn of the error detected by the comciler. [f this text
begins with /W/, then it is only a warning; if not, it is an error sufficiently
severe to irhibit linkage and executicn of an gbject pragram.

3. (Optional) The program element cited at the point of error is listed. Desicn of
the high level diagnostic message text is such that no list of 'messages and error
codes' is necessary; the messages are seif-explanatary.

Regardless of whether there is a list cevice, or what the list device may be physically, a
message displaving the total number of errors or warnings is always disolayed cn the
conscle at the end of compilation. This allows you to make a simple change t0o a CQO8CL
program, recompile it witheut a listing and still know whether the compiler encountared
any questicnabie stataments in the program.

Two error messages that oczur infrequently and are also displaved on the consale must Se
noted. Ore is "?Memary Full" which occurs when there is insufficient memcry fdr 2l the
symools and other infcrmaticn the compiler obtzims from your source pregram. (U
indicates that the program is tco large and must be decreased in size or spit intn
separataly compiied mcdules. The symbol table of data-names and procecurs-names (S
usually the largest user of space during compilation. All names require as many bytes as
there are charszctars in the rame, and there is an gverhead reguirement of sbout 10 Svytes
per data-rmame and 2 bytss per procedure-name. Cn the average, sach line in e DAT A
DIVISICN reguires zbout 14 bytes of memory Zuring compi.aticn, and szach line in the
PRCCZDURE DIVISICN requires about 3 1/4 bytes. ‘

The other error message, "?Compiler ZTrror”, oczurs when the comgpoiler Secames
ceonfused. [t is usuzlly caused Dy ore of twg ~robiems: sither the stzck has gverflowed, (7
which case using the [P switch will solve ity or the compiler or cne of the overiav files on
the disk has bDeen Jamaged, in which case you should try your backup ccpy. [f neither of
these soluticns warks, vou can sometimes cetermire the cause by compiling increasingly
larger chunks of your program, starting with only a few lires, until the errcr recurs.
These two error coenditicns cause immediats termiraticn of ccmpilaticn.

2.4 Files Usad by CCECL.

In additicn to the source, listing and object files used by CCBOL. , the following files
should be ncted.

First, there is a file called STEXT.INT which the comeiler always places on the current
cisk. [t is used to hold intermediate symbaolic text between pass ane and pass two of the
caompiler. It is created, written, then clased, read, and then deleted hefare the camciler
exits. Carsequently, you should never run into it uniess the carmpilation is abortad.
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Another file of cencern is the file to be copied due to 32 CCRPY verb in the CCBCL
nrogram. (See the discussien of CCPY in the CCBOL-  Reference Manual). Remember
that cepied files cannot have CCPY statements within them and the rest of the line after
a CCPY statement is ignored.

~inally CCB8QL programs that use segmentation cause the lcader to create a file for each
incependent segment of the program. The filenames are formed as follows. The filename
itself is the PRCGRAM-ID defired in the IDENTIFICATION DIVISICN. The 2xtension is
.Vrn where nn is a twa-digit hexadecimal number that is the segment number minus 49.

N
.
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Section 3

LOADING CCRBCL PROGRAMS

Tre Microsoft Linking Lsader LINK-  is used to convert the campiled relocatable cbject
version of your program into an absclute versicn that is executable. It automatically
combines the required sorticns of the COBOL runtime system with your object pgragram.

he loader is also used to link ore or mcre subprograms together with a main program,
These subprograms may be specified irdividually or extracted from a library, and may De
weitten in CCBOL, FCRTRAN. or MACRQ- assembly language.

} 3.1 LINK. Command Lire Svntax

The complete syntax for LINK-  ¢cmrmands is given in Chapter 4 of the R B54134 4
Seftware Manual. Hewever, some functicns des"'ced there are not useful when lcacing
CTECL programs. This secticn summarizes use of the loader for COBCL praograms.

Yeu may invoke LINK.  in are of two ways: either type LBQ faollgwed by a carriage
return and entsr a cammand string when the astarisk 2rompt is tvped, or tvpe L3C
'ollcwed by a space, failowed by the cemmand string cn the same line,
The command string is a list of filerames separatad by commas. Zach filename sgecifisd
is brought intc memcry Sy the lcacder and placed at the rext available memcery address
Switches are used in tre coemmand string to specify furncticns the lcader is to cer “: m
Tre command siting may be drcken up into many small strings and entz2red cn diffarent
lires. The lcacer will prompt with zn asterisk and wait for mere ccmmand strings untis
ore with a G or = switch “as been processed and the loader exits ta the operating svstem.
Filenames are scecified in the same manner 2s for the compiler, except that the cefaul:
extansicon is always .REL for files to he read by the !cader. Such files are ail expectad ta

ce in relocatable cbject fcrmat, so they must have %Yeen previously comgiled f{or
assembled).

L]
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Switches mcst useful when lecading ZC8BCL pregrams are:

Switch
filename/N
/E
/G
~
G
o

Effact

Cirects the loader to save the executable program aon disk with
name <filename> when the loading process is complete.

Directs the loader to complete the loading process and exit to
the operating system. The lcader searches CCEBLIB.REL and
CRTDRV.REL to resolve undefined globali symbols. The final
step is to save the executable program on disk, proviced that the
/N switch was specified.

Directs the loader to complete the loading process and begin
executicn of the program. As with /E, the COBOL runtime
library is searched, and the executable program is saved if /N
was specified.

-

Switches used occasicnally when loading COBOL programs are:

Switch

R

filename/S

/M

/J

4

Effaet

Immediataly resets the loader ta its initial state. The effect is
as if the lcacder was atorted and then reicaded from disk.

Directs the icader to search <filename> to resclve undefined
global symools. This command is used to selectively load
CALL ed subroutires from a user-built library.

Prints a man of all global symbols and their values. Undefined
glcbals appear with an astarisk after the name.

Prints a list of all undefined global symbals,

4."..‘
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Examples:

Commanrd String

MYPRCG,SVERCG/N/E

L.ecads MYPRCG.REL, saves the absolute versien in SVPRCG.COM and axits 0
the operating system.

MYPRCG/G

‘Loads MYFPRCG.REL znd begins executicn without saving the absolute version.

MYPRCG,SUBPRI,2: _.L,BPQL,MYPRCG;N/L

Loads MVYPRCG.RZL,SUBPRILRZL, and 8:SLEBPR2.RZL. Saves the absoluls
versicn in MYPRCG.CCM ard exits to the gperating system.

MYERCG/NMYPRCG,MYLIZ/S/E
Loads MYPRCG.RIL searches MYLIB.RZL fcr subroutires refarenced Sy
"CALL" stataments, saves the absolute versica in MYPFPROG.COM and exits 9
the cperating systam,

3.2 Suksrocrams

If you have grganized your srogram inte a main mcdule and sne or more sutprogram
modules, the loacder can combine them into one executable program. Before lozacing,
cempile (or assemcle) all medules so that you have a relocatable ceject version af 2ach.
Then sxecuts the loacer and specify in the cammand :.r.rmg the name of each mecdule you
want to {gad. The mcdules may be specified in any order. For example, if yeu have 2

.compiled main program file MANPG.REL znd 2 subprogram files SUBPRI.REL and

SUBPR2.REL, you may load the executable program and save it with any of the following
load cemmands:

l. L80 MANPG/N,MANPG,SUBPR],SUBPR2/E

2. L&g

*VANPG/N,MAINPG,SUBF‘RJ.,SUBPRZ
*E

3. L80 SUBPRI,SLEBPR2
*MAINPG/N
*MANPGC/E
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3.3 Function Libraries

The Library Manager LIB- (CP/M versicns only) allows you to collect any
number of subprograms into a single file (a library) that can be searched by the loader.
For example, if you have six stbprograms named SUBPRILREL through SUBPRE.REL that
are used by different main programs, you could make them into a library with the
following command.

LIB
#HJSRLI2=SUBPR],SUBPRZ,SUBPR3,SUBPRY,SUBPRS,SUBPRE/E

This will create a library file named USRLIB.REL. (See Section 3 of the’ Utility

Software Manual for a full cescripticn of LIB- . Then if you have a main prcgram
MAINPG that CALLs SUBPRZ2 and SUBPRS, the load command:

L80 MAINPG/N,MANPG,USRLIB/S/E
win load MAINPG and search USRLIB for SUBPR2 and SUBPRAE.

‘“hen making a library, you reed to make sure that all subprogram ID's are unique. Since
2l COBOL runtime routines in CCTBLIB have names that segin with dollar sign, you should
zveoid the <oilar sign in raming your subprograms,
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Section &

EXECUTING CCBCL PROGRAMS

You may execute a CCBCL program in any of three ways. The first is to use the G switch
in the loader command string as described in section 3.1. The second is simply to type the
name of an executable program file as saved by using the N switch in the loader command
string. Finally, you may execute a pregram directly from within another CCEQOL program
by using the CALL or CHAIN statament. Refer to Chaoter 5 of the CCB8CL. Reference
Manual for an explanaticn of program CALL and CHAIN.

o

1 Tre Runtime Svstam

Tre relccatacle object versicn of your program produced by the comeiler is not 8C20 ar
230 machire code. Imstead, it is in the form of a specizl cbject language desigred
scecifically fer CCBCL imstructicns. The CCEBCL- runtime system exascut2s your
arogram Sy examining =ach object language instruction and performing the functicn
recuired. This includes all arccessing neeced ta handle CRT, arintzr, ard disk file input
ard cutput.

The runtime system consists of a number of machire language sutroutires collected intc a
library ramed CCBLIB.REL and 3 CRT driver ramed CRTORV.REL., ‘Mhen you load vour
CCBCL pregram, CCEBLIB is automatically searched 2y the lcacder g find and lcad
routires that zre required to perfarm the instoucticnms in your source 2rogram.  1he
number of routines reeded Zepends cn the numbter of CCEBCL language ‘=2atures you have
used in your main pgrogram and suboreqrams. [f DISPLAY or ACCZPT statements are

incluced in the source program, the lcader automatically searches the file CRTDRV.RZL
to inclucde the tarminal-dependent functicns.

The amcunt of memory required by a CCBQOL program at runtime equals the amount
required to store the data items defined in the DATA DIVISION, plus about 500 byt2s per

file, plus abcut 12 bytes per line of the PROCEDURE DIVISICN, plus up ta 24K bytes for
the runtime systam.

4.2 Printer File Handling

Printer files should be viewed simply as a stream of characters going to the printer.
Records should be cefired simply as the fields to appear cn the grinter. No axtra
characters are needed in the record fcr carriage contral. Carriage return, line f2ed and

ferm {eed are sent to the printer as reeded tetween lires. Note however, that blank
charzcters (spacss) an the end of a print line are truncated to make printing faster.
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Nog "V ALUE OF" clause should be given for a PRINTER file in the FD, but "LAEBEL

RECCRD IS OMITTED" must be specified. The 2LOCK clause must not De used for
orinter files. :

4.3 Disk File Handling

Disk files must have "LABEL RECORD IS STANDARD" declared and have a "V ALUE GF"
clause that inclucdes a File [D. File [D formats are described in the Utility Software
Manual. Black clauses are checked for syntax but have no effect on any type file.

The format of reqular SEQUENTIAL crganization files is that of a two-byte count of the
record length followed by the actual record, for as many records as exist in the file. The
LINE SEQUENTIAL organizaticn has the record followed by a carriage return/line feed
celimiter, for-as many records as exist in the file. Both organizations pad any remaining
"/ e of the last physical bisck with control-Z characters, indicating end-of-file. To
maxke maximum usa of disk space, records are packed tagether with no unnecessary bytas
. in between. .

Tre format of RELATIVE files is always that of {ixed length records of the size of the
largest record defined for the file. No delimiter is needed, and therefore none is
ocravided., Deleted recards are filled with hex value '0Q0'. Additicnally, six Sytes are
reserved at tie beginning of the file to contain system bockkeeping information.

The format of INDEXED files is too complicated to include in this document. [t is a
camplex mixture of keys, data, linear pointers, deletion pointers, and scramole-funceicn
painters. [t is coubtful that the CCBOL pragrammer would raquire access to such
information. )

3.4 CRT Handling

-
N
'

-

3.4.1 Terminal Qutput .

All output to the terminal is done by.the DISPLAY statement. Characters are sent one at
at time by the DISPLAY runtime module or by the CRT driver. If no curscr positicning
was specified for any of the displayed items, a carriage-return and line-feed are sent

following the last displayed item. Qtherwise, no assumptions about carriage control are
made by the DISPLAY module.
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4.3.2 Keybeard [nput

All input from the keyboard is done by the ACCEPT statement. Qne of two methaods ¢v
input are used, cepenrding cn the type of ACCEPT teing performed.

Fer a format 2 ACCEPRPT, a full line of input is typed, using the operating system facilities
for character echo and input editing, ending with a carriage return. F¢r this type, the
character ccdes cefined in the CRT driver have no effect.

er a foermat 3 or 4 ACCEPT, each character typed is read directly by the runtime
ACCEPT mcdule by using a call to the operating system. The ACCERT medule performs
all necessary character echo and input editing functions. The editing contral characters,
function keys, and terminatcor keys are defined in the CRT driver (see Appendix A).

4.5 Runtime Zrrors

Some crogramming errors cannot be detected by the comeiler but will cause the pregram
to terminate prematurely when it is Deing executed. Tach of those =rrors grocucss a2
four-lire syrepsis, grintad cn the ccnsale.

= PIUUN-TIME =RR:

reasaon (see st Jelaw) .

lire number )
pregrame-id

The pessible reasans for tarminaticn, with additicnal axplaraticn, are !istad Selow.
RETUNDANT CFREN Atiempt to apen a file that is airezdy cpen.

DATA UNAVALABLE Attampt to refererce data in a recard of a file that s rat
open or has reached the "AT ZND" condition.

SUBSCRIPT FAULT A subscript has an illegal value (usually, less than 1). This

applies to an index reference such as [ - 2, the value of which
must not be less than 1.

NPUT/CUTRUT Unrecoverable /O =rror, with no provision in the user's
COBQOL program fer acting upen the situaticn 2y way of an AT
END clause, INVALID KEY clause, FILZ STATUS item,
DECLARATIVE procedure, ste.

NCN-NUMERIC DATA ‘Whenever the contents of a numeric item dees not cenferm to
the given PICTURE, this conditicn may arise. You should
always check input data, if it is subject to error (Cecause

"input editing” has nct yet Deen dene) 2y use of the NUMERIC
test.
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FERFCRM OVERLAP

CALL PARAMETERS

LLEGAL READ

LLEGAL WRITE -

LLEGAL REWRITE

A ;

~_ARITE; NO READ
KTDUNDANT CLOS=

C8J. CCDE ERRCR

FTATURE UNIMPL.

GO TO. (NQT SET)

r'T! 2t LCC:(ED
?_AD BEYOND EQOF
CELETE; NO READ

LLEGAL DELETE
LLEGAL START

NG CRT PRIVER

SEG mn LOAD ERR

An illegal sequence of PERFORMs as, for example, when
paragraph A is performed, and prior to exiting frem it another
PERFCRM A ig initiated.

There is a disparity between the number of parameters in a
calling program and the called subprogram.

Attempt toa READ a file that is not cpen in the input or [-O
mede.

Attempt to WRITE to a file that is not open in the output mcce
for sequential access files, or in the output or [-O mode for
randem or dynamic access files.

Attempt ta REWRITE a reccrd in a file not open in the [-O
mede,

Attempt to REWRITE a record of 3 sequential access file when
the last operation was not a successful READ.

Attampt o close file that is not open.

An undefined object program instruction Pas  been
encountered. This should cecur only if the absclute version of
the procgram has been damaged in memory cr cn the disk file.

An object program instructicn that calls for an unimplemented
feature has been encountered. This shculd Qccur oriy because
c:f a camaged object program.

Attempt to execute 2an uninitialized altsrable paragraph
containing enly a null GO statement.

| Attemgt to OPEN after earlier CLOSE WITH LOCK.

Attempt to read (next) after already encountering end-of-file.

Attempt to DELETE a record of a sequential access file when
the last operaticn was not a successful READ.

Relative file not apened faor [-Q.

File not opened for input or I-Q. -

An ACCEPT or DISPLAY statement using qursor positioning is

being executed, but na CRT driver has been selected. (See
Appendix A of this guide.)

An unrecoverable read error has occurred while trying to load
a segment of a segmented program. The two d:gxts nn are the
hexadecimal notaticn of the segment number minus 49 and
match the name of the file extansion (.Vnn) cn the disk.
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In the case of program CHFAINInG, srror messages may D2e generatad by the CHMAIN
processing module. These zarrors are of the form '"**CHAIN: problem" and alse causs
terminaticn of the program. See Appendix B for the list of CHAIN errar messages.
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~opendix A

CCNFIGURING THE CRT

A.l CGeneral Instructicrs

To enable tre interactive ACCEPT and DISPLAY furctions, CCBCL- requires a
terminal criver module that provides primitive terminal-cdependent functions. The system
expects to find this mgduie under the name CRTDRV.REL when programs are linked with
L 2a.

A module ramed CRTCRYV is pravided with each Release 4. CCBOLU disk. This is a cefault
cummy driver that will 2nacle programs to link successfully ard will provide support fer
tre ANSI standard ACCZPT and TISPLAY statements. Programs that use .
pasitioning in ACCEZPT or CISPLAY stataments and link with the default driver will now
run successiully; they will acort with the "NO CRT DRIVER" runtime errgr message.

The CRTDRY moduie should be replaced with the driver appropriate toc the tyoe aof
terminal being used befgre linking any CCTBCL arograms ccmeiled with Relsase 2. To Zo
this, simpgly cony the acprocriate driver to CRTORV.KREL, Nacrosaft Ras provided cdriver:
for 3 wice range of sccular tarminals; these are listed zelow. [f norme of these crivers =
suitable, ame may be comsiruciag; see section A3 "Mriting 2 CRT Criver”.

Tre CTRT cdriver mcduies sucoiied by are relocatable ctject files whose narmes
begin with the letters T2 [for CRT Criver). The MACRC-  source cace for 2ach d&river
is ziso ircluced. Any driver wiill succort mere than one type of terminal if the tarmira.s
have compatidie contrel secuerces. [f veur t2rminal is not listed bSelew, check secticn 3.2
L3 ccmpars yeur tsrrmirai's furcticn szdes with thaose of the supplied t2rminal Srivers. 77
the The tarminals arc

Yaur tarminai matcres cgoce

assceiated drivers are:

fer any suponlied driver, use it.

cursc’. -~

l. ANSI standard terminal CDANSI

2. Lear-Siegler ADM3.A CDADM3

J. Eeenive 100, 150 CCB8E=

4. Microbee 2 CCEER

5. Cromemco 3101, 3102 CDBEEZ

6. SCRCCIQ CODSRQC

7. Hazeltirne [5C0 CCHZIS

8. Heath WHI9 - CCWH19

9. DEC VT32 CCwWIH19 ¢
10. ADDOS Regent Terminals * CDADDS

11. Perkin-Elmer . COPERK

12. Zantec Zachr CDZZPH ¢
13. Intertec Supecrbrain cois3

14, IMSAI VIO CDADM3

* Supports ADDS Regent 40, 60, 100, and 200 terminals. The highlight video

coces are not available on the Regent 20 and 25, but the CDADDS driver can
be used if.that code is remaved.

r
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.2 Terminal Char*s

Tme following pages zescribe the characteristics of the termirals for which
arivers are supplied on your distriSution disk. There is one page for each
rerminal suppcrted.

Secticn [ of each page cefires the keys that are reccgnized by CCBOL. to
serform the functions of ACCEZPT. The value listed uncer the heading "Escape
Code" is the integer that is available using a fcrmat 1 ACCEPT...FROM
ESCAPE KEY if the key caused termiraticn of a format 3 or feormat &
ACCEPT statement. The value listad under the heading "lnput Code" is the
Rexacecimal code generated by the terminal when that key is typed. The
entry under "Key Label” gives the name of the key as shown on the keyboard.

Section Il of each page shows the sequences of codes that are sent to the
3 minal from CCECL.- to perferm the functicns of DISPLAY and ACCEPT.
I 7 s are shown 0 separate codas in the list, but they are not part of the
seguence sent to the terminal. Each twe-digit number represents an absolute
Rexadecimal value. All ather coces describe standard ASCI] character codes,
axczpt for some shorthand atbreviaticns, which have the following
2xglanaticns:

The binary rew (lire) numter =lus cecimal 31.
The row numier convertad ¢ 2 ASCII cigits, sent hich digit first.

—. The kinary calumn numcer slus decimal 31.

S22 The column nurmber cenvertad to 2 ASCII digits, sent high digit first.

Z3 If the column number is less than 32, a cdecimal 935 is zadced to the
number. Ctherwise, column number minus onre s usec.

N/A Furcticn not available on this tarminal.

&' If the curser is at the home zosition, a clear screen code (hexadecimal

‘" 1A) is used. Cthrerwise, enough spaces are sent to blank the remainder of
" the screen ard the cursor is moved back ta its ariginal pasition.

==

2 Enough spaces are sent to blark tie remainder of the line and the cursor
s moved back to its original sesiticn.

N1  Ten null (birary zero) characters..
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CoADOS . ADDS Regent Terminals
24 Lines 80 Columns

[. Kevbeard [nout Input Ccde Key {_abel
A. caditing <ays
1. Line celete/Field celete 15 CONTROL-U
2. Character celeta 7F CeL
3. Forward Space 06 CONTRCL-F
4. Back Space I 08 CONTROL-H
5. Plus Sign 28 +
6. Minus Sign 2D -
B. Terminator Keys * Escace Cade Incut Cade Kev LLabhel
Randd 1. Backtab 99 ‘ Q2 CONTRCL-B
2. Escape Q1 18 ESC
3. Fleld terminatcrs Co .
a. Tab Q9 CONTRCL -]
b. Carriage Rstum Q0 NEW LINE
c. Line Feed QA LINE Fzz=
C. functicn Keys Escace Ccde [nout Code Kav L zbhe!l
1. a2 -0l CONTRCL-A
2. ' Q3 Q3 CCNTRCL-C
3. A Q4 18 CONTRCL-X
II. Cutout Functicns Cede Secuence
A. Set Cursor ~csiticn ESCYRICI
—~ 3. Backspace Cursor 08
T C. Cursor Cn o N/A
D. Cursor Cff N/A
€. Zrase to =nd of Screen ESC %
F. Zrase 0 &nd of Line ) ESC K
G. Soung Bell Q7
H. Set Highlight Mode ESCQP

[. Reset Highlight Mcde ESC Q2@
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CTDADM3

. Kevboarc [nout
A, Zgiting Keys

1. Lire cdelete/Field cdelete

2. Character celete
3. Ferward Space
4. 8ack Space

5. Plus Sign

6. Minus Sign

8. Tarminatzr Keys
£ 1. Backtab
'\(\ 2. Escape
4 3. Field terminatars
da. Tab
b. Carrizge Return
c. l.ire 7 2ed

bt 4 —

1. Zutzut Surctiors
A. Set Cursor Pasiticn
3. Backspace Cursor
C. Curser On

¢ - D Cursor Qff

. Erase to E£nd of Screen
F. Zrase to &.rnd of Line
G. Sound Sell

H. Set Highlight Mode

[. Reset Highlicht Mede

—
ra
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Lear-Siegler ADM-3A
24 Lines 80 Columns

Input Code
15
7F
o0C
a8
28
2D
Escape Code Incut Code
99 g2
0l 18
ca
a9
oo
A
£sczpe Code Incut Code
02 01
Q> g3
04 18

Ccde Sequencs
ESC=R1Cl
o8

N/A

N/A

£l

£2

Q7

N/A

N/A

23

Key l_abe!l

CONTRCL-U

DEL
 CONTRCL-L

CONTRGL-H

+

Kav Label
CCNTROL-3
ESC

CONTRCL-{
RETURN

LINE FZ=

Kev Latel

CCNTRCL-A
CNTROL-C

CCNTRCL-X

¢
]
Seud”
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CTANS]

[. Kevboard incut
A. &£diting Keys
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1. Lire celete/Field celete

2. Character delete
3. Forward Space
4, Back Space

5. Plus Sign

6. Minus 3ign

8. Terminator Kavs

(’?‘ 1. Racktab
" 2. Saczape
3. Fileid terminatcrs
a. Tab
b. Carriage Raturn
c. Line Feed

C. Functicn Kevs
1.
2
3.

1. Cutzout furcticns
A. Set Cursgr ~<siticn
B. 3ackspace Cursor
C. Cursor Cn
D. Cursor Off
£. Zrase to £End af Screen
F.zrase to £nd of Line
G. Sound ZBelil
~. Set Highlight Macde
. Reset Highlight Made

ANSI Standard Terminal
24 lines 80 Columns

Ingut Cede
15
7F
0é
c8
28
20
Escane Cede Incut Cede
99 02
3 §=)
0c
a9
coD
gA
Escape Cede Incut Cede
Q2 0l
a3 C3
24 13

Coce Secuence
cSC{R2;C2+
a8

Key Label

CCONTRCOL-U
DEL, RUB

CONTRQL-#~
CONTRCL-H

L o

Kav LLabel
CCONTRQOL-3
ESC

TAB, CCNTRCL-I
RETURN, ENTZR
LINE FEZz

Kav _zapel

CONTRCL-~A
CCNTRCL-C
CCNTRCL-X

-

i
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creez ' . Beehive Terminals
24 lines 80 Calumns

I. Keyboard [nout ) Inout Cade Key Label

A. Editing Keys :
1. Lire delete/Field celete 15 CONTROL-U
2. Character delete . F _ OEL
3. Farward Space 0é CONTRCL-F
4. Back Space ca CONTRQL-H
5. Plus Sign : 28 -
6. Minus Sign 2D -
8. Terminator Keays ‘ Escape Code Input Coce Key Label
s 1. Backtab 99 rya CCNTRGCL-8
‘. 2. Escape 01 iB £3C
3. Field terminators Qg
3. Tab Q9 TAB, CCNTRCL-!
b. Carriage Return a0 RETURN
c. Lire Feed GA LINE FEZD
C. Functicn Keys Esczpe Code Incut Code Kav Label
1. 02 al CCNTRCL-A
2. g3 03 CONTROL-C
3. o4 13 CCNTROL-X
T, Cutzut Functiors Code Sequence
A. Set Curscr Position ' ESCF RICI
8. 8zckspace Cursor 08
C. Cursor QOn N/A
¢ . Cursor Off N/A
‘; Z. Srase to End of Screen ESC J N1
F.Erase to Erd of Line ESC K
G. Sound Sell a7
H. Set Highlight Made v ESC 1

I. Reset Highlight Maode _ £SCm
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L]

CCHZi5

[. Kevboard Inout

A. Sditing <eys

1. Lire deleta/field delete .

2. Character delete
J. Forward Space
4. Back Space

5. Plus Sign

6. Minus Sign

B. Terminator Keys
1. Backetab
2. Escape
3. Field terminatcrs
a. Tab
b. Carriage Return
c. Lire Feed

C. Functicn Kays
L,
2.
3

. Cutzut Fyrnctions
A, Set Cursor Position
8. 3ackspace Curser
C. Cursor Cn
D. Cursar Gff
£. Erase to =nd of Screen
F.zrase to znrnd of Line
G. Sound Seil
H. Set Highlight Maoce
"[. Reset Hignlight Made

25

azeitine 1500 Series Terminals
24 Lines 80 Columns

Inout Caode
15
7F
50
08
28
20
Zscace Coce Inout Coce
59 >5C
Gl 18
Q0
Q9
co
QA
cscape Cade Ircut Ccce
a2 gl
Q3 a3
ca 18

Code Seauence
“DCl CORIL
Q3

N/A

N/A

= CAN

= 51

a7

- USs

~ M

Kev Label

CCONTRQL-U
ceL

]
BACK SPACE

LINE FEX

Kav I_atel

CCNT=CL-A
CCNTRCL-C
CCNTRCL-X
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. Kevbosrd [nout

. -
.

A. Eciting Keys
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1. Line delete/Field celete

2. Character delete
3. Forward Space
4, Back Space

5. Plus Sign

6. Minus Sign

B. Terminater Keys

P 1. Backtab

2. T.scape

3. Field terminrateors
a. Tabh
b. Carriage Return
C. Line Feed

N

C. Function Kays
Z.
R

1. Cutzour Tuncticrs

=, Set Cursor Pcsition

3. Szackspace Curser

C. Cursaor Cn

0. Cursar Off

E. &rase to £nd of Screen
F.Erase toErd of Line
G. Saqund Beil

. Set Highlight Made

[. Reset Highlight Mode

¢

Escane Code

Intertec Superbrain
24 Lires 80 Columns

Inout Coce

18
7F
Qé
08
28
2D

Incut Coce

99 02
al ' iB
co
a9
oD
gA
Escace Ccde [meut Tade
g2 . gl
Q3 a3
Qg4 04

Code Secuence
ESCYRLCL
g8

N/A

N/A

ESC T k

£ESC " K

Q7

N/A

N/A

Kav Label

CONTRCL-X
CEL
CONTROL-F
BACK SPACE
-

Kav Label
CCNTRCL-3
£ESC

TAB
RETURN
LINE FZ=

Key Lagel

CCNTRCOL-A
CONTRCL-C
CONTRCL-D

27
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COPERK

I. Kevboard Inout

A, Editing Keys
1. Line delete/Field celete
2. Charzcter delete
J. Forward Space
4, Back Space
5. Plus Sign
5. Minus 3ign

8. Terminatar Kavs

£scare Cade

Perkin - 2lmer Terminals
24 Lires 80 Columns

inout Cocde

15
F
Q6
o8
28
20

Tnout Code

1. Backtab

2. =scape

3. Field terminatars
3. 1ap
b. Carriage Return
C. Line F=2ed

c3czaoe Coce

i1, Cutzut Furctions

A, Set Cursaor ~asition
3. Backspace Cursor

C. Cursor Cn

0. Cursor Off

E. Zrase ta e=nd of screen
F. Erase to ord of lire
G. Sound 3Bell

H. Set Highlight made

I. Reset HMighlight Mace

g2
Q3
04

99 Q2
gl B
aa
09
Co
gA
mout Tcoce
gl
g3
i8

Ccce Sequerce
ESC X R1IZSC Y Cl
C8

N/A

N/A

eSC J

esC I

07

N/A

N/A

Key _abel

CCNTRCL-U
CEL
CCNTRCOL-F
SACK SPACE
-

Kav Il abel )
CCNTRCL-3 \

ESC

.
‘l\":

TAB
RETURN
LoNE F==

Kay _Latel

CONTRCL-A
CCNTRCL-C
CCNTRCL-X
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COSRCC

SCROC IQ Terminals
24 Lines 380 Columns

1. Kevhoard Incut Inc .t Code
A, Editing Kays
1. Line celete/Field celete 15
2. Character delete 7F
3. Forward Space ac
4. Back Space 08
5. Plus Sign 28 '
6. Minus Sign 2D
8. Terminator Keays Escape Code Input Ccde
el 1. Backtab 39 02
\ 2. Escape ol 18
e 3. Field terminators Q0
a. Tab Q9
b. Carriage Return coD
c. Line Feed CA
C. Functicn Keys Escape Code Inout Code
1. 32
y Q3
3. 04

M. Cutrnut Functicns
A. Set Cursor Pasition
B. Backspace Cursor
C. Cursor On
¢ D. Cursor Off
b E. Erase to End of Screen
F.Erase to Erd of Line
G. Sound Beil
. Set Highlight Mode
[. Reset Highlight Mode

Cade Seauence

ESC=R1Cl

08
N/A
N/A
ESCY
ESCT
g7
N/A
N/A

29

Key Label

CONTRCL-U
CEL

CCNTROL-L
CONTROUL-H

L

Key Label
CONTRCL-8
gsC .

CCNTRCL-I
RETURN
LINE FEZ

Kev Label

CCNTRCL-A
CONTRCL-C
CONTRCL-X




i

CCBCL- ~ User's Guice - Release 4 30

CCwHl19 MHeath WH19/CEC VTS52
24 Lires 30 Columns

[. Kevboard [ncut Inout Cede Key Label
A. Editing Keys
1. Line delete/Field Zeleate 15 CCNTRCL-U
2. Character delete 7F DELETE
3. Forward Space as, CONTROL-F
4. Back Space c8 _ BACK SPACE
5. Plus Sign . 28 +
6. Minus Sign 2D -
8. Terminator Keays Escace Cade Incut Code Kev L.abel
1. Backtab 39 02 CCONTRCL-3
2. Tscape 0l 13 ESC
3. Field terminatars 00
3. Tab Q9 TAZ3, CONTRCL -
b. Carriage ~maturn COD RETURN
c. Line Fzed gA LINE F==
C. Functicn Kavs Ssczoe Tade Incut Cz2ce K2y Lzbel
1. a2 31 CCNTRCL-A
2. C3 Q3 CCNTRCL-C
Je ga 13 CCONTRCL-X
H. Cutout Functions Ccde Seguerncs
A. Set Cursor Pesiticn ZSCYRICL
8. 3ackspace Curser 08
C. Cursor On ' €SCy 5
D. Cursor Off £SC x 5
£. Erase o £nd of Screen ESCT J
F.Erase to £rd of Lire ESC K
G. Sound Bell a7 .
k. Set Highlight Maoce E3C»p

[. Reset Highlight Mcde ESC g
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CDZzZPH

. Kevooard lnout
A, tditing Keys
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1. Line celete/Field celete

2. Character delete
3« Forward Space
4. Back Space

5. Plus Sign

6. Minus Sign

B. Terminator Keys
- 1. Backtah
~— 2. Escape
3. Field terminatars
a. Tab
b. Carrizge Return
c. Line Feed

N

C. Functicn Kavysd
L.
2.
bR

. Cutaut Functicns
~. Set Cursor ~esiticn
8. Backspace Cursor
C. Cursor Cn
0. Cursar Qff
. Srase to =nrnd of Screen
F.Erase to &rd of Line
G. Sound Bell
H. Set Hignlight Mode
I. Reset Highlight Mcde

<
\\..a-._
——

Zentec Zephr
24 Lires 80 Columns

Inpout Code
15
7F
06
08
28
2D
Escace Code Inout Code
59 02
0l 18
co
as
il oD
QA
Escape Code Input Ccde
g2 ol
a3 a3
Q4 13

Coade Seaquence

ESCORICIL
08

N/A

N/A

ESC Y N1
ESCT

07

ESC G4
ESCGO

31

Key Label

CONTROL-U
OeL
CONTRCL-F
CCONTROL-H

o

Key Lsbel
CCNTRQOL-3
£SC

TAB, CONTRCL-I
RETURN

LINE FEZ

Key LLabel

CCNTRCL-A
CONTRCL-C
CCONTRCL-X
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A.3 ‘ariting 3 CRT Oriver

A CRT driver shculd 9e written in assembly language and assembled with the
assemoler M&80. It censists of 14 2ntry soints that must be ceclared as glebal labels B;
using M8B0 ENTRY statements. The source ccde of all drivers is supplied en you
distribution disk {files named CD__.MAC) to serve as examples and reference for the
following expianaticn.

Crce the CRT driver is written, you can test all the functicns and key cades by using the
program CRTEST that is supplied cn your distribution disk. Complle it, link it with your
CRTY criver using L83, and exscute it, follcwing the instructions it provides.

Five of the entcy peints simply contain data that describe the terminal and keyboard.
3CRLIN is a byte that contairs the numter of lines on the tzrminal and 3CRWID contair.
the number of cslumns. SCLIST, 3TLIST and SFLIST are sequences of bytas that define
<eybcard cocdes that invake the functicns of ACCERT. Note that these codes are not sene-~
to the terminzl 0 perferm t=e function; they merely deciare the keys that shaould \ ;
recagnized by tre ACCIRPT medule. All of these codes should 2e unique.

SCLIST defires the 2diting keys, which must 3e specified in the following sequence:

1. Line celete (Field celete)

2. Character de‘=t=

3, Forward soace [Curscr ferweard)
4, Backspace (Curser dack)

5. Plus sign

8. Minus sign )

Tre list {s tarminatad Sy a Sy:2 cantaining zero.

SFLIST defires functicn kavs that tarminate a farmat 3 or a fermat 4 ACTEIAT
statement. The order of ;lacement cf ccdes in 3FLIST cdetermires the ZSCAFE KZIV
vaive availatie ta the ACCT e FROM ZSCAPE KEY :.tat=ment. The first key

generatas a :alue of 02, tre ;econd 03, and 30 cn, up @ a maximum value of 39. The isCJ
is terminated 5 Byte contsining zero.

STLIST defines saveral keys. ail of which terminate format 3 type ACCZPT statements.
First in the list must be t! e Dacktap xey. If used in a format 4 ACCZPT, this key causes
terminaticn of the current fieid and the cursor to move to the previcus input field, if cne
exists. [f used in a format 3 ACCEPT, the backtab key terminatzss the ACCZIPT and sets
an escape ccde value of 99. Next in the list is the escape key. This key terminates either
a format 3 cr farmat 4 ACCZPT and sets an escape cocde value of Ql. In addition, it
causes the program to executz the ON-ZSCAPE clause of a format 4 ACCIZPT. Finally,
there i3 a list of normal field terminatcr keys, terminated by a zerao byte. Any key in this
list terminates the current irout field and sets the sscape cade value to 00. Terminaticn
of the field ends a fermat 3 ACCEPT, ard maves the cursar ta the next field in a format &

ACCZPT. I[f the cursar was in the last input field, the entire ACCEZRT statement is
terminatad.
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The remaining 9 entry points are subroutines that perfarm terminal functions by sending
caces to the terminal. Sach coce is sent by calling the external routine SQUTCH with the
value in the A register. SCUTCH preserves the values in registers HL and DE.

$SETCR moves the cursor to a specific position on the screen. Upon entry, register H
contains the specified row (line) number and register L contains the column number. Note
that COBCL considers the top lire of the screen to be row | and the leftmeost column to te
celumn L.

SCURBK moves the cursor to the left cne position without disturbing the displayed
character at that position. Upon entry, register HL contains the current cursor position in
sequential foarmat (i.e., @ number between | and n where n is screen width times length).
Mast terminals honer the ASCII backspace code to perform this function.

SALARM sounds the terminal's audible tone or bell. Maost terminals honor the ASCI bell
(" “a to perform this function.

S

SCURQF and SCURCN instruct the terminal to inhibit cr enable display of the cursor.
Meany terminals do not provice this facility, however, and a simple RET instructicn is
approprigte for drivers of those terminals.

$ERASE clears that perticn of the sereen from the current cursor positicn tag the end.
The curscr must be left In its criginal pesition. Upon entry, reqgister BL centains the
current cursor peositicn in sequential format. Some terminals, such as the ADM-3A, da not
provide an escape secquence to serform this function. The example driver CDADM?3
oravides a routine that sends encugh blanks to clear the screen and then returns the curscr
to its criginal position. This routire may be used for any terminal that does not provide
its gwn erase functicn.

S&CL clears that porticn of the screen from the current cursor positicn to the ond of the

iine, without mcving the curser. Upen entry, register ™ contains the current row number
and L contains the current column.

*

LIT puts the terminal in reverse video mcde “or same cther highlight mode if reverse
w~leo is not available).

SLOUIT puts the terminal back in rormal mode (cancels the effect of SHILIT).
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Appendix 8

INTERPROGRAM COMMUNICATICN

This apoendix cescribes the format of parameters passed between a main program and z
sutorogram via a CALL USING statement or between twqo main programs via a CHAR
LSING statement. This parameter linkage is handled entirely by the CCBOL- runtimec
system if both programs are written in CCBOL. However, if the CAlLLed or CHAINead

orogram is written in assembly language or FCRTRAN, sections B.l1 and 8.2 are of
interest. :

8.1 Suboroaram Calling Mechanism

' (.-
It is sessible fer 2 CCBOL program to call CCBOL subpregrams ar to call FCRTRAN ..»
assembler subroutines. However, it is not possible, currently, for a FORTRAN o@
assemoler grogram o call a CCBOL subroutire. Therefcore, this secticn pertains to
CCTESCL programs which cz2ll FCRTRAN or assembler subroutines. The calling segquence
cdescrited Selow is identical o that of Microsoft's FCRTRAN-  as it calls FCRTRAN or
assemoier subroutines.

Tre CCBCL runtime system ‘ransfers exequticn to a subroutire by means of a machire
larguage CALL instructicn. The subroutine should return via the rnormal assembier or
FORTRAN retum instructicn.

Pzrzmetars are passed By refersnce, that is, by passing the asddress of the parameter. The
methed of cassing these acdresses cepends cn the number qf parametars. [f the numeter of
garametears is less than cr 2qual to 3, they are sassed in the registars:

carameter 1l in =L
sarameter 2 in CE -
sarameter 3 in 3C (G

If the number of parameters is greater than 3, then 1 and 2 are still passed in HL and OE,

cut SC points to a contigucus data block in memecry which halds the list of parametsr
accresses. ‘

The subroutine can expect cnly as many parameters as are passad, and the calling pregram
is respensidble for passing the correct number of parametars. Neither the compiler ner the
runtime system checks for the correct number of parameters. It is also entirely up to you
to cetermire that the type and length of arguments passed the calling program are
acceotzdle to the called subroutine. Nota that alphanumeric data is the only type that is

stcred in the same fermat in CCBCL and FCRTRAN. Nore of the numeric types of data
are interchangeable.

.~
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The stack space used by 3 CCBQOL program is contained within the program boundaries, so
assembler prograrrs that use the stack must act overflow ar underflow the stack. The
mest certain way o assure safety is to save the CCBOL stack pointer upon entering the
routire and o set the stack painter ta another stack area. The assembler routine must

tmen restore the saved CCBOL stack pointer befaore retuming to the main program.

To call a subprogram, use the name of the subprogram in the CCBOL CALL statement. If
tre subpragram is an assembler or FCRTRAN program, the name is defined by an ENTRY,
SUBRCUTINE, ar FUNCTION statement. The name aof a COBCL subprogram is as given
in the PROGRAM-ID paragraph. Then link the subprogram to the main program using
LINK- , as cescribed in section 3.2 of this guide. !

5.2 CHAIN Parameters

Cite parameters passed between programs with a CHAIN USING statement are stered at
the highest available memcry address. The memaory layout is as follows, starting at the
nighest available zccress and proceeding towards locatien zero. First, 52 bytes are
~eserved for stack space. Then the first parameter in the USING list follows, srececed by
its length in bytes. The para‘rneter length is stored in two dytes, high-order Syta first.
The parameter itself is stored as a string of bytes in the same order as they were stored in
sme DATA DIVISICN, begirning at the address of the length minus the length itself. Each
carameter in the USING list follows in order, each preceded by its length. The CrAlMed
srogram must expect the same number and fermat of parameters as wers gassed, 3s no
checking can De dore by the compiler or runtime system.

- highest memaory lccatien

stack
, o~ space i
- ’ 32 bytes
¢~ length of parameter 1 (high byte)
<- length of parameter 1 (low byte)
{— last byte of parameter 1
- -~
~~ gt

<~ first byte of parameter 1

<~ length of parameter 2 (high byte)

< length of parameter 2 (low byte)
.{= last byte of parameter 2

L 4

*

. ~ Figure 8-1

. A4
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8.3 C—AIN Zrror Messaces

During CHAIN orocessing, the nermal mechanism for reporting runtime errors may have
been overlayed by the new program. Therefcre, the CHAIN preccessor generates its own
error messages, which are of the form "**CHAIN: problem”. The following is a list of
possible "problems’” and their causes.

8ad file rame The syntax of the file name that is to be loaded is not valid.
“ile not found The specified file was not found on the disk.
Qut of Memcry There was rot sufficient memory available to load the new

program. There must be enough memaory for the larger cf the
CHAINing and CHAINed oprogram, o2lus all CTH=AN
parameters, plus 256 bytes for the program loader.

N
e

liui:'

-
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APPENDIX C
CUSTOMIZATIONS

This acpendix is intended for those of you who are handy with a debugger and/or assemtly
language and would like to change some of the built-in parametars of CCEBOL.-

C.l Scuree Program Tab Stoo$

If tab onaracters (hex 09) are used in the COBOL source program, the compiler ccnverts
them intc enough spaces to reach the next tab stop as defined in its internal TAB table.
As delivered, the table defires 9 staps at the following columns (counting frem eslumn 15:

7,17, 25, 33, 41, 49, 57, &5, and 73

Trese may be changed by natching the tzble, whose address is 7 bytas from the start of
CCECL.COM. There is ore 2yte in the taole for each tab stgep. You may sucply zny

values vou ilke, oroviced tre numbers are in crder and that thers are still sxactly 9 stce
cefirac.

C.2 Carrpiler Listing 3ge _2ncth

Trere is cne Jyte in the compiler that Jefines the listing page length to be 55 ‘Rex 37)
lires. Iis loczticn is & bytas from the start of CCBCL.COM and may te aatcned 3 zny
value =etween 1 and 255.

C.3 Runtime Dav, Date, Time, Line Number

Fer all operating systems that do rot provide cata or time system calls, COBCL uses
the comoiler release date for format 1 ACCEPT statements. For single-user systems,
CTECL always uses 'CQ' for the line number. If you have a multi-user system cr access to
a system clock (or would like to use some other fixed date and time), you may replace the
runtime moedule that performs this functicn., To do this, write am zssembly languacge
mocule accerding to the instructicns given below, assemble it with MACRO- , and place
it into CCBLIB.REL using tre library manager. Assuming you name the mcdule
ACPDAT.MAC, aLIB-  command to place it in the library is:
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L8
*NEWLIB=CCBLIBL.ACPDAT-1>, ACPDAT
*CCBLIBCACPCAT+1.LO/E

This will ereate NEM_IB.REL. You can then save CCBLIB.REL and rename NEM.IB.REL
to CQELIB.REL.

ACPOAT Medule

Entry point: SACRPDT :
Externals: 3EVAL,SGETCP,3FLAGS,3ESKEY,SMQV

This module handles the runtime suppoart far the COBOL format 1 ACCEPRPT scurce
statement:
G DAY
~ DATE
ACCERT identifier FROM TIME
ESCAPE KEY
LINE NUMBER

:t may be changed by mcdifying the ACLINE routine and by adding ACTIME, ACDAY, znd
ACDATZ to the skeleten module given belaw. Zach of these routines is entared with the
address of the tarqet storage area in the MU register. Each must exit by executing a JMP

SGETCP, as indicatad in the skeleton. The individuzl routires have the following
requirements:

1. ACTIME - move an ASCI string representing the time (in ferm MHEMMSSFF) ta
the tarqget area.

2. ACDAY - mave an ASCI string representing the Julian date (in form YVYJJJ) to
the target area.

— 3. ACDATE- move an ASCH string representing the date (in form YVYMMDOD) to
the target area.

4. ACLINE - mave 2 ASCH digits representing the line (CRT) number tg the target
area.

An external move routine is available to move a string of data from cne address to
another. [t i3 used as faollows:

EXT 3SMOVE

HL. = address of source string

DE = address of target area

BC = length of the string in bytes
CALL 3smOve

L. = address of lst byte beyend source

OE = address of lst byte beyond target
8C =0
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SPECIAL CUSTCMIZATICNS

Skeleton ACPDAT mecdule:

SACFODT:

ACLINE:

ACTIME:

ACDAY:

ACDATE:

TITLE

ENTRY

eXT

PGP
INX
MOV
INX
ANI
STA
CALL
LDA
cPI
™M
iz
cPl
ic
3z

XCHG
L-LD
XCHG
MCV
iINX

MQV
MP
LX1]
“MP

*

IMP

JMP

MP
END

ACPCAT - ACCEPT DAY/DATE/TIME/ESC KEY/LINE NUM

SACPOT

SEVAL,SGETCPR,SFLAGS,3ESKEY

»
H

A,M

-

7 .
SFLAGS
IEV AL
SFLAGS
2
ACDATE
ACDAY
4

ACTIME

ACLINE

c3KZY

M,O

=

M,E
SGETCP

0,303CH
ACZ3Cl

3GETOP v

SGETOP

SGETCP

;$SAVE ACCEPT QPTION
;GET TARGET ADCRESS

yM=ICH CPTICN?
{DATE

sDAY

s TIME

s LINE NUMBER
;SSCAPT KZY CCCE FRCM ACCERT

LINE (CRT) NUMBER - ALWAYS Q'

s TIME :: FHMMSSFF

;OAY: YYJJJ

;ODATE: YYMMCO

39
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Appendix D
CCBCL-  ‘MTH NON-CP/M OPERATING SYSTEMS

" Many of the examples and instructicns given in the rest of this document refer to

procedures and file names specific to the CP/M operating system. The syntax of
command strings is the same for all ‘operating sytems; however, the file specificaticns anc
switch separator character may differ. The A shown in some examples is a prompt that
is typed by CP/M and is not part of the command. [f you have a different operating
system, the following sections give descriptions of differences you should note.

-

D.1l TRSCOGCS Mcegel 1T

0.1.1 Filername Descrictions

e specificaticns for CCECL. and LINK-  have the same form as descriced in the
=S-80 Cwners Manual, namely:

filename/ext.password:d(diskette name)

The separator charasct2rs are the slash, peried, and coleon. -

D.1.2 Your Distributien Disk

'
H

The names cf the files cn your distributicn disk differ from the C8/M names and follow

the TRSDCS file naming cenventions. The disk contains the same files as a CF/M disk
with the following excepticns:

*Cnly the CRT driver fcr the Made!l {1 terminal is included

*Some utility programs that are not available on the Model II are net included. They
are:

LiB- )

SEQCVT
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D.1.3 Command Line Svntax

i

The command string for CCBOL- and LINK-. have the same form under TRSDQOS as
under CP/M. However, the separator character for switches is a hyphen instead of a slash
(since slash is used in TRSDOS file names) and the symbolic names of the conscle and
printer cdevices are :TT and :LP respectively. Using the TRSDOS syntax, the fallowing
example shows how to compile, load, and execute the test program SQUARQ/CCB8.

TRSDOS READY

CCBOL ,:TT=5QUARQO-R : -
L8380 SQUARQC-N,SQUARQO-& ‘

SQUARQO

The default file extensions assumed by CCEBCL. are
("™ /CCB for the source program file

_  /LST for the listing file
/REL for the object program file

D.1.4 CATE and TIME

CCBOL. uses the dat2 and time suoplied by TRSDQOS to time-stamp the campiler listing

nage headings and to retum the values requested by the ACCEZPT TIME and DATL
statements.

-»

D.1.5 CART Handling

Since the Madel [I has a built-in keybeard and display meniter, CCBCL is deliver=d
configured for your hardware. You can ignore the descripticn aof cenfiguring the CRT
given in Appendix A, Figure D-1 shows hgew to use the keyboard for antering data for a
fermat 3 or 4 ACCEPT statement and the supervisor calls used for the functions of
TSPLAY. COBOL.  uses supervisor call number 8 for all output to the screen axcept
-« the curser positicn function, which uses supervisor call number 10.
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C. Furcticn Keys
L
y

tout Fonetions

c

. Set Cursor Pasiticn
. Eackscace Curser
. Cursor Cn
. Curser Cff
. Erase to =nd of Screen
. Erase to ond of Lire
o 2. Sound Bell
H. Set Highlight Mcde
[. Reset Highlight Mgce

O W

nmao

Escace Ccde
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TRS-30 Mcgcel [I Terminal

1. Kevbcard Incut Ircut Cede
A, Editing Keys
l. Lire celete/Field delete 15
2. Character celets 08
3. Forward Space 10
4, Sack Space 1C
5. Plus Sign 28
6. Minus Sign 2D
8. Terminator Keys Escape Ccce Inout Coce
1. Backtab 59 1
2. Escape 0l ' 18
(" 9 Flield terminators Ca
— a. Tab 09
b. Carriage Return co
c. Lire Faed - iF

nout Caode

2 gl
as 02

Supervisor Cazil

Kav I_abel

CCNTRGL-U
BACK SPACE
-—
—

-

Key Label
T
e3C

TA8
ENTER
$

<
=
i}
o
]+

M YR
S

SVC 10 3=row-l C=col-1 CE=00

SVC 38 3=1C
SVC 3 3=01

— - 0O

42
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’ Information in this document is subject to change without notice and does not represent a
commitment . The software described in this document is

furnished under a license agreement or non-disclosure agreement. The software may be
used or copied only in accordance with the terms of the agreement.

TN
_—

To report software bugs or errors in the documentatlon please complete and return the
Problem Report at the Back of this manual. .
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Introducticn

CCBOLU is based upon American National Standard X3.23-1974.

Elements of the CCBCL language are allocated to twelve different functicnal
processing ""modules.”

Cach medule of the CCBOL Standard has two non-null "levels" — Level 1

represents a subset of the full set of capabilities and features contained in'Level
2.

In crder for a given system to be called CCBQL, it must provide at least Level 1
of the Nucleus, Table Handling and Sequential [-O Madules.

The follocwing summa‘;y specifies the <ontent of CCBQL with respect
tec the Stzngard.
Medule F=atures of CCBOL.
Nuglsus All af Level 1, plus these features of Level 2:
CCNDITIONS:

Level 38 conditions with value series cr range

Use of legical AND/CR/NQOT in cenaiticns

Use of algebraic relational symbols ({,>,=)

Imolied subjects, cr both subject and relation, in relational zenditicns.
Sign Tast

Nestad [F statements; carentheses n conditions

VERS3S:
Extansicns to the functicns of ACTERPT and DISPLAY fer fsrmattaed
scr=en handling
ACCEPTance of data fram DATZ/DAY/TIME
STRING and UNSTRING statements
COMPUTE with multiple receiving fields
PERFCRM VARYING ... UNTIL

[CENTIFIERS: e
Mremenic-names for ACCERPT or DISPFLAY devices -
Procecdure-names ccnsisting of digits only
Qualificaticn of names {in Procedure Divisicn statements cnly)
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Introduction

Maodule

Sequential
Ref{ative. and
Indexed [/O

Sequential [/O

Relative and
Incdexed [/Q

ibrary

Inter-Proaram
Communicaticon

Table Handling

Cebugcing

Seamentation

Features

All of Level 1 pius these features of Level 2:
RESERVE clause

_ Mulitiple operands in OPEN & CLCOSE, with individual
- options per file

VALUE CF FILE-ID IS data-name

EXTEND mode for CPEN
WRITE ADV ANCING dats-name lines
LINAGE phrase and AT END-QF -PAGE clause

DYNAMIC access mode (with READ NEXT)
START (with key relationals EQUAL, GREATER, or
NOT LESS)

Leveil

Level 1

Al of Level 1
Full Level 2 formats for SEARCH statement

Special extensions to ANSI-74 Standard previding
convenient trace style cebugging.

Conditiornal Compilation: lines with "D in c¢olumn 7"
are bypassed unlesss "MTH CERUGGING MCLE" is
given in SCLURCE-COMPUTER paragraph.

Level 1

1
v )
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CHAPTER 1

Fundamental Concepts of CCBOL

1.1 Charzcter Set

The COBOL source language charactar set censists of the following characters:

Letters A through Z
Blank or space
Digits J through 3
Special characters:
« Plus sign
- Minus sign
* Asterisk
= Zqual sign
> Relational sign {greater than)
< Relational sign (less than)
3 Coller sign
, Comma
; Semicalen
. Pericd cr cecimal zoint
" Quetaticn mark
{ Laft parenthes:s
} Right parenthesis
" Apostropne ‘altarrate quataticn mark)
/ Slash

Cf the grevious sek, the Tallowing zharac:ars are used fer werds:

C throuch 9
A through Z
- (hychen)

( Left sarenthesis
) Rignt paranthesis
, Camma

. Period

; Semicolon
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The fellowing reiaticn characters are used in simple conditions:

L]

AV

In the case of mon-numeric (quoted) literals, comment entries, and comment
lines, the CCBCL character set is expanded to incluce the computer's entire
character set.

1.2 Purctuation

The follawing general rules of punctuation apply in writing source pregramss

£y
. 1. As purctuation, a period, semicolon, or comma should nct Se
~ preceded by a space, but must be followed by a space.
2. At least ore space must appear bYetwesn twg successive werds
and/or litsrals. Twa or mere successive spaces are mreatad s a
single soace, except in non-numeric literals.
3. Relaticn characters and srithmetic operators should always be
preceded by a space and followed by another space.
4, A zomma may be used as 3 separator Setween successive crerands
of a statement, or Setween two subscrigts.
5. A semicoicn Jr comma may be used t0 separat2 a seriss of
stataments cr clauses.
L ML.2 Werd Fermaticn

-\“"-

User-defined 2nd reserved words are composed of a cambinaticn of not mare
than 30 characters, chasen fram the following set of 37 characters:

0 through 9 (digits)
A through Z (letters)
- (hyphen)
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All words must contain at least one letter or hyphen, except procedure-names
which may consist entirely of digits. A word may not Degin cr 2nd with a
hyphen. A word is ended by a space or by proper punctuation. A word may
cantain more than ore embedded hyphen; ccrnsecutive embedded hyphens are 2also
cermittad., All words are either reserved words, which have preassigred
meanings, cr osrogrammer-supplied nrames. [f a pregrammer-supplied name is ret
unigue, there must Se a unigue method of reference ta it By use of name
cualifiers, e.g., TAX-RATE IN STATE-TABLE. Primarily, a non-reserved wecrd
identifies a data item cr field and is called a data-name. Cther cases cf
rcn-reserved wercs are file-names, condition-names, mremconic-names, zanrd
Jrocedure-names.

1.4 Fermat Netation

Throughout this publicatien, "general formats” are prescrited for .aricus clauses
arnd statements to guide the programmer in wrilting his gwn statements. Trey
are presentad in a uniferm systam of notsticn, explaired in the fcliswirg
saragragns. .

1. All wards printed antirely in capital !sttars zre reserved werss.
These are words that have preassigred meanings. in 3il fgrmacs,
words in capital letters represent actual gccurrences of t-Cse ¥cras.

2. All uncerlined reserved words are required unless the porticn 27 the

! fermat containing them is itself cpticnal. These are <ay werss. [f

any key word is missing cr is incorrectly spelied, it is ccnsicered 2n

‘ arrer in the program. Reserved wcerds net underlimed mav te
included or cmitted at the opticn af tre programmer. These wercs
ar2 copticnal werds; they zre used solely for improving readaiility of
tre orogram.

3. The characters < > = {asithough not underlinred) are recquired wren
oresent in statement formats.

. 4, All punctuaticn and other special characters represent 2ctuai
cccurrences of those characters. Punctuation is essentiz]l where= it
is shown. Additional punctuation can Se inserted, accerding ta the
rules for punctuaticn specified in Section 1.2. As separators, ail

ccmn;as, semicolons and pericds must be foilowed by 3 space (or
blank).
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‘Wards printed {n lower-case letters in formats represent generic
terms {e.q., data-names) faor which the user must insert a valid entry
in the source program.

Any part of a statement or data description entry that is enclesed m
square brackets ({ ]) is optional. Parts between matching braces {{ })
represent 3 choice of mutuaily exclusive opticns.

Certain entries in the formats consist of a capitalized word(s)
followed by the wcrd "Clause' or "Statement." These cdesignate
clauses or statements that are described in other formats, In
appropriate sections of the text.

In order to facilitate reference to lower-case words in the
explanatory text, some of them are fallowed by a hyphen and a digit
or letter. This madificatien does not change the syntactical
definiticn of the word.

Alternate cptions may be indicated by separating the mutually
exclusive choices by a vertical stroke, e.g.:

AREA | AREAS is equivalent to AREA
i . AREAS
Tre ellipsis (...) indicates that the immediately oreceding unit may
gccur once, or any number of times in succession. A unit means
either a single lower-case word, or a group cf cwer-case worss and
one or mcre reserved words encleosed in Srackets or braces. [f a
term. is encicsed in brackets or braces, the entire unit of which it is
part must Se repeatad when repetition is specified.

Cptignal slements may be indicated by parsntheses instead of

brackets, provided the lack of formality represents no substantial
bar to clarity.

Comments, restrictions, and clarification on the use and meaning of
every format are contained in the appropriate sections of this
manual.
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1.5 Lavel Numbers and Catz-Names

For purceses of orocessing, the contents of a file zre divided into legical recsrds,
with level numeter 0l initiating a lcgical record cdescription. Sucarcinate zata
items that constitute a logtcal record are grouped in a hierarchy 2nd identified
with level numcers 02 to %9, not necessarily csnsecutive. Additicnally, evel
number 77 icentifies a "stand alore” item inWerking Storage aor LLirkage Sections;
that is, it does not have subcordinate elementary items as dces level O0l, Level 883
is used to cefire conditicn-names and zssociated conditicns. A level numeer (2ss
than 10 may e written as a single digit.

-

Levels allew specificaticn of scbdivisicns of 3 record recessary for referring 0
data. Cnce a subdivisien is snecmﬂd, it may Se further subcivided o permit
more cJetailed data reference. This is illustrated by the fclicwing weekly
timecard record, which is divided intoe four mazjor itzms: name,
smployee-numter, cate and hours, with mcre specific infoermaticn acpearing o
rame ang ZJats.

= _LAST-NAME
NAME(—"‘ ESTAINIT

—MICCLZ-INIT

TMPLOYZZ-NUM

TIME-CARC=-
MCNT=
WETK S-END-CAT DAY -NUMEZR
YZAR
HCURSWCRKED
Subdivisions of 3 reczrd that are ret remselves further sutcivided zre czllsg
slementary items. 2ata items Ihat contain subdivisicns are <ncwn as gr::uo
iterns. “When 3 Srocedure Divisicn statzment makes refzrence $3 a group item,

the refarence scolies to the area reserved for the antire group. All 2lemertzry
items must Se <escribed with a3 PICTURE or USAGEZ IS INCEX clause.
Cansecutive logiczl recards (Cl) sucerdinate ta any given file reoresent imolicit
recefinitions of the same area wheresas in the Werking-3torage secticn, each
record (31) is the cefiniticn of {ts swn memcry area.

Less irclusive grocuos are assigred numerically higher level mumCers. Lavel
numbers of items within groucs need not be carsecutive. A grsup whese level is
k includes all groups and elementary items described under it until a level
numober leds than or 2qual to k is encauntared.

Separate entries are written in the source program fcr 2ach level. To illustrats
level numbers and group items, the weekly timecard recerd in ire previcus
example may te dJescribed by Data Divisicn entries raving the ':Jilcwmg gvel
numbers, cata-names and PICTURE definiticns.
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01 TIME-CARD.

02 NAME.
03 LAST-NAME PICTURE X(18).
03 FIRST-INIT PICTURE X.
03 MIDDLE-INIT PICTURE X.
02 EMPLOYEE-NUM PICTURE 99999.
02 WEEKS-END-DATE.
05 MONTH PIC 99.
05 DAY-NUMBER  PIC 99.
05 YEAR PIC 99. '
02 HOURS-WORKED PICTURE 99V9.

A data-name is a3 word assigned by the user to identify a data item used in a
program. A data-name always refers to a regicn of data, not to a particular
value. The item referred to often assumes a number of different values during
the course of a program. '

I
-

-

N
Vo .

A dataz-name must begin with an alphabetic character. A data-name or the key
word FILLER must be the first word following the level number in each Record
Oescripticn entry, as shawn in the following general fermat:

level number data-name
FILLER

This data-name is the defining name of the entry and is used to refer to the
associated data area (containing the value of a data item).

[f some of the characters in a recoard are rot used in the processing steps of a
orogram, then the data description of these charactsrs nesd not include s
data-name. In this case, FILLER is written in lieu of a data-name aftar the level
number.

T 1.6 File Names

A file is a collecticn of data records, such as a printed listing or a region of
floppy disk, containing individual records of a similar class or application. A
file-name is defined by an FD entry in the Data Division's File Section. FD is a
reserved word which must be followed by a unique pregrammer-supplied word
called the file-name. Rules for composition of the file-name word are identical
to those for data-names (see Section 1.3). References to a file-name appear in
the FProcedyre Division statements QPEN, CLOSE and READ, as well as in the
Envirenment Division. CAUTION: File names are not to be confused with file
ID's as described in Sectien 3.14.2.
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1.7 Condition-Names

A condition-name is defined in level 88 entries within the Data Division. [t is a
narme assigned to a specific value, set or range of values, within the complete set
of values that a data item may assume. Rules for formation of name words are
specified in Section 1.3. Explanations of condition-name declarations and
procedural statements employing them are given in the chapters devoted to the
Data and Procedure Divisions.

1.8 Mnemcenic-Names

A mremonic-name is assigred in the Environment Division for reference in
ACCEPT or DISPLAY statements. [t assigns a user-defined word to an

implementor-chegsen name, such as PRINTER. A mremonic-name is compcsad
according to the rules in Section 1.3,

1.9 Literals '

- A literal is 3 constant that is not identified by 3 data-name in a program. A

literal is either non-numeric or numeric.

Non-Numeric Litarals

A non-numeric literal must be bounded by matching quotation marks (or
apastrophes) and may consist of any combination of characters in the ASCII set,
except quotaticn marks (or apostrophe). All spaces enclosed by the gquotation
marks are included as part of the literzal. A non-numeric literal must net exceed
120 characters in length.

The follawing are examples of non-numeric literals:
"ILLEGAL CONTROL CARD"
'CHARACTER-STRING'

"Db's & DON'T'S"

£ach character of a mon-numeric literal (foﬂowinﬁ the introductory celimiter)
may be any character other than the delimiter. That is, if the literal is bounded
by apastrophes, then quotation (") marks may be included within the literal, and

vice versa. Length of a non-numeric literal excludes the delimiters; minimum
length is cne. )

™
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A succession of two "delimiters" within a literal is interpreted as a single
representaticn of the delimiter within the literal.

Non-numeric literals may be "ccntinued" from one line to the next. When a
non-numeric literal is of a length such that it cannot be contained on one line of

. a coding sheet, the foillowing rules apply to the next line of ccding (continuation
line): .

1. A hyphen s placed in column 7 of the continuaticn lire.

2. A delimiter is placed in Area B preceding the continuation of the
literal.

3. All spaces at the end of the previous line and any spaces fcllowing

the delimiter in the continuation lire and preceding the final
. ‘ delimiter of the literal are considered to be part of the literal.

-

N 4, Cn any continuation line, Area A shauld be blank.

Numeric Literals

A numeric literal must contain at least cne and not mcre than 13 digits., A
numeric literal may consist of the charactars 0 through ¢ (opticnally prececed by
a sign) and the decimal point. [t may contain cnly cne sign character and anly
one decimal point. The sign, if present, must appear as the lefimaest charactar in
the numeric literal. If 3 numeric literal is unsigned, it is assumed o be positive.

A decimal point may appear anywhere within the numeric litsral, except as the
rightmost charactar. If a numeric literal does not contain a decimal paint, it is
considered to be an integer.

4

The following are examples of numeric literals:

. ~ 72 +1011 J3.14159 <6 =233 Q.5
" By use of the Environment Division specification DECIMAL-PCINT 1S COMMA,
the functions of the characters period and comma are interchanged, putting the

"Eurcpean" notation intsc effect. In this case, the value of "pi" would be 3,1416
when written as a numeric literal.
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1.10 Figqurative Conrstants

A figurative constant is a special type of literal, [t represents a value to which a
standard name has Deen assigned. A figurative constant is not bounded Dby
quotation marks.

ZERQ may be used in many places in a program as a numeric literal, Other
figurative constants are available to provide non-numeric data; the reserved
words representing various characters are as follows:

SPACEZ the blank character representad by "sctal" 40
LCW-V ALUE the character whose "octal"” representation is 00
~ICGH-VALUE the character whese "octal™ representation is 177
QUOTE tke quotaticn mark, whese "octal"” representation is 42
ALL literal crme cr more instances of the literal, which must be a
cne-character non-numeric literal or a figurative
censtant, in which case ALL is redundant but secves for
readanility.
The plural forms of these figurative ccnstants are acceptable to the compiler but
are aquivalent in =ffect. A figurative constant ~epresents as many instances af
the assgciated charzcter as are required in the context of the statement.
A figurative constant may Se used anywhere 3 literz] is called for in a2 "general

format" 2xcept that whenever the literal is restricted to deing numeric, the cnly
figurative censtant permitied is ZERG.

1.11 Structure of 3 Program

Every CCEOL source program is divided into four divisions. Zach divisicn must
be placed in its proper sequence, and each must begin with a divisicn header.

The four divisions, listed in sequence, and their functions are:
[DENTIFICATICN DIVISION, which names the program.

ENVIRCNMENT DIVISION, which indicates the computer equipment and
features to be used in the program.

DATA DIVISICN, which defines the names and characteristics of data to
be processed.

PRCCZDURE DIVISICN, which consists ‘of statements that direct the
processing of data at executicn time.
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[t is very difficult for CCBOL to compile source code if the Division headers are
omitted, misspelled, or are accidentally commented out. [n this case,
unpredictable events may occur. '

The following skeletal coding defines program component structure and order..

¢
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IDENTIFICATICN DIVISION.

PROGRAM-ID. program-name.

[AUTHECR. comment-entry ...]

[INSTALLATICN. comment-entry ...}

[DATE-WRITTEN. comment-entry ...J

[DATE-CCMPILED. comment-entry ...)

[SECURITY. comment-entry ...}

ENVIRONMENT DIVISION,

[CONFIGURATICON SECTION.

[SOURCE-COMPIUTER. entry]

[CBIECT-COMPUTER. entry]

(SPECIAL-NAMES, entry]]

(INPUT-QUTPUT SECTICN,

FILE-ZCCNTROL. entry ...

(I-0-CCNTRCL. entry ..]]

DATA DIVISICNL.

(FILE SECTICN.
[file descripticn entry

racard descripticn entry ..lL..]

MWCRKINC-STCRACE SECTICN.

(data item cescripticn entry ...l..]

(LINKAGE SECTICN.

- {data item description entry ...L..] -

[SCREEN SECTICN.

ESCI“EEﬂ”dESC?ip tion"entry ooo] ooo]

PROCEDLRE OIVISICON [USING [identifier-1] ...L

[CECLARATIVES.

(section-name SECTICN. USE Sentence.
{paragraph-name. {sentencel..l..]...

END CECLARATIVES.]

[section-name SECTICN. [segment number]]

| B - . - - -
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1.12 Coding Rules

Since

CCBOL is a subset of American National Standards Institute

(ANSI) COBOL, pragrams may be written on standard COBOUL coding sheets, and
the following rules are applicable.

1.

2.

t’/-“\
L 3.

50

&.

Each line of code should have a six-digit sequence number in
columns 1-6, such that the punched cards are in ascending order.
Blanks are also permitted in columns 1-6.

Reserved words for division, section, and paragragh headers must

begin in Area A (columns 8-11). Procedure-names must also appear
in Area A (at the point where they are defined). Level numbers may
appear in Area A. Level numbers 01, 77 and level indicator "FD"
must begin in Area A,

All other program elements should be confined to columns 12-72,
governed by the other rules of statement punctuation.

Columns 73-80 are ignored by the compiler. Frequently, these
columns are used to contain the deck identification.

txplanatory comments may be inserted on any line within a source
pragram by placing an asterisk in column 7 of the line. The line will
bBe produced cn the source listing but serves no other purpase. If a
slash (/) appears in column 7, the associated card is treated as
comments and -will be printed at the top of a new page when the
compiler lists the program.

Any program element may be "continued" on the following lire of a
source program. The rules for continuation of a nan-numeric
("quoted”) literal are explaired in Secticn 1.9. Any other word or
literal or other program element is continued by placing a hyphen in
the column 7 pcsition of the continuation line. The effect is
concatenation of successive word parts, exclusive of all trailing
spaces of the last predecessor word and ail leading spaces of the
first successor word on the continuation line. Cn a continuation
line, Area A must be blank.

" Any tab characters in a line are expanded as if there were tab stops

at every eighth column past column 1, except that the first tab stop
is in column 7, just past the six sequence-number columns.

Subsequent tab stcps are columns 17, 25, 33, ete. as determined by
the general rule.
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1.15 Qualification of Names

When a cdata-name, conditicn-name or paragraph name is not unique, reference
thereto may be accomplished uniquely by use of qualifier names. For example, if
there were two or mcre items named YEAR, the qualified reference

YZAR CF HIRE-DATE
might  differentiate  between YEAR  fields in HIRE-DATE and
TERMINATION-DATE. :

Gualifiers are preceded by the word OF or IN; successive data-name cor
condition-name gGualifiers must designate lesser-level-numbered grcups that
ccntain all preceding names in the compesite reference, lL.e., HIRE-DATZ must
be a group item (or file-name) containing an item called YEAR.
Paragraph-nameés may be qualified by a section-name. The maximum number of
qualifiers is five. File-names and mnemonic-names must be unique.

A gualified name may ornly be written in the Screen Section or Procedurs

Civisicn. A reference to a multiply-defined paragrzph-name need nct te
qualified when referred to frem within the same secticon.

1.14 CCPY Statament

The CCPY statement is used to logically embed the text of a disk file (other
than the source file) in the scurce ccde input ts the CCBCL-30 campiler. The
fecrmat of the CCPY statament is:

CCPY text-rame

where text-name is 2 disk file nrame in the fcrmat raquired by the aperating

systam in use. For example, suppcse BOEF.CCB is a text file containing the
following scurce code:

g5 B.

10 81 PIC X,
18 82 PIC X.
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Then a source file containing

g5 A. '
10 Al PIC 9.

CCPRY BDEF.CCB
a5 C.

10 C1l PIC Z,

will compile exactly as if the following had been coded:

as A. -

10 ALPIC 9.
. gs8.
10 Bl PIC X.
10 82 PIC X.
1 0s C.
o~ 10 ClPIC Z.

The perticn of a source line centaining a CCPY statement must contain anly
spaces from the end of text-name to the =2nd of the line.

’
“aw
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CHAPTER 2

Identification and Environment Divisions

2.1 Identification Division

Every CCB80OL program begins with the header: IDENTIFICATION DIVISICN.
This division is divided into paragraghs having preassigned names:

PROGRAM-ID. pregram-name.
AUTHCOR. . cemments.
INSTALLATION. comments.
DATE-WRITTEN. ° comments.
DATZ-CCMPILED. comments.
SECURITY. comments.

Cnly the PRCOCRAM-ID paragragh is required, and it must be the first
caragraph. Program-name is any alphanumeric string of characters, the first of
which must be siphabetic. Only the first 6 characters of program-name are
retained by the caomoiler. The program-name identifies the object program and
is centaired in headings cn compilaticn listings.

Tre contents of any other paragraphs are of mo ccnsequence, serving only as
cocumentary remarks.

2.2 Znvirenment Division

The Envirocnment Division specifies a standard method of expressing those
aspects of a CCECL program that are cdependent upcn physical characteristics of
a specific computer. [t is required in every program.
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The general format of the Environment Division is: -

ENVIRCNMENT DIVISION.

CONFIGURATICN SECTION.

SQURCE-COMPUTER. Camputer-name MWTH DESUGGING MCDE]

QBJECT-COMPUTER. Camputer-name
IMEMCRY SIZE integer WORDS | CHARACTERS | MODULES]
[PRCGRAM CCLLATING SEQUENCE IS ASCIIL

SPECIAL-NAMES. [PRINTER IS mremonic-name] ~ ASCILIS {smwomo-z[
NATIVE

[CURRENCY SIGN [S literal]

[DECIMAL-PQINT IS CCMMAL

NPUT-CUTPUT SECTION.

. FILE-CONTROL., '{ﬁle-ccntrol-entr).r}...
1-0-CONTRCL. '

RECORD :
[SAME SCRT AREA FOR file-name...l..
- SCRT-MERGE

2.2.1 CONFIGURATICN SECTICN

The CCNFIGURATICON SECTION, which has three passible paragrachs, is
optianal. The three paragraphs are SOQURCE-COMPUTER,
CBIECT-COMPUTER, and SPECIAL-~ NAMES. The ccntents of the first two
paragraphs are treated as commentary, except for the clause WITH DEBUGGING

MCOE, if present {see Section 4.22). The third paragraph, SPECIAL-NAMES,.

reiates implementcr names to user-defined names and changes default editing

characters. The PRINTER IS phrase allows definition of a name to be used in the
DISPLAY statement with UPQN.

If the currency symbol is not desired to be the doilar sign, the user may specify a
single character non-numertc litaral in the CURRENCY SICN clause. However,
the designated character may not be a quote mark, nor any of the characters
defined for PICTURE representations, ner digits (0-9).

The "uropean" convention of separating integer and fraction positions of

numbers with the comma character is specified by employment of the clause
DECIMAL-PQINT IS CCMMA.,

J

» -
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Note that the reserved ward IS is required in entries for currency sign definition
and cecimsal-paint cenvention specification.

The entry ASCIH IS NATIVE/STANDARD-1 specifies that data representaticn
acheres to the American Standard code for Infoermation Interchange. Hgowever,
this conventicn is assumed even if the ASCII-entry is not specifically present. In
this compiler, NATIVE and STANDARD-1 are identical, and refer to the
charactar set representaticn specified in Appendix [V.

2.2.2 NPUT-OUTPUT SECTION

The second secticn of the Environment Division is mandatory unless the gregram
has no data files; it begirs with the header:

INPUT-QUTPUT SECTICN.

This secticn has twg paragrachs: FILE-CONTRCL and [-Q-CONTRCL. I[n this

section, the programmer defines the file assignment parameters, inclucing
specificaticn of buffering.

2.2.2.L FILZ.CCNTROL ENTRY (SELECT =NTRY)

Far each file having records described in the Cata Civisicn's File Section, 3
Select Sentznce-Zntry ‘beginning with the reserved werd SEZLZCT) is required in
the FILZ-CONTRCL paragrapn. The format of a Select Sentence-Zncry for a
sequential file is: :

Sl ECT file-name ASSIGN TC DISK | PRINTER

[RESERVE integer AREAS | AREA]

[FILE STATUS IS data-name-1]

[ACCESS MCDE [S SEQUENTIAL][CRCGANIZATION IS (LINE] SEQUENTIALL

The SELECT enitry must begin to the right of Area A of the source line. All
phrases after "SELECT filename" can be in any order. Both the ACCESS and
CRGANIZATION clauses are opticnal for regular sequential imput-output
preceessing. For [ndexed ar Relative files, alternate formats are available for this
section, and are explained in the chapters on Indexed and Relative files.
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Twao fcrmats are availatle for sequential disk files. Cne is the regular form
which is requested by ORGANIZATICN IS SEQUENTIAL, and the other is
requested by ORCGANIZATICN IS LINE SEQUENTIAL. Both forms assume the
recaords in the file are variable-length. The regular sequential organization is
that of a two-byte count of the record length followed by the actual record, for
as many recards as exist in the file. The lire sequential organizaticn has the
record followed by a carriage return/line feed celimiter, for as many records as
exist in the file. Noa CCMP or COMP-J information should be written into a Line
Sequential file becausa these data items may contain the same binary codes used
for carriage retum and line feed which therefore would cause a problem when
subsequently reading the file. Both organizations pad any remaining space af the
last physical block with Control-Z characters, indicating end-of-file. All records
are placed in the file with no gaps; they span physical block boundaries.

. The RESERVE clause is not functicnal in CCBOL- but is scanned for correct

rtax. One physical block buffer is always allocated to the lcgica] record area

‘assigned to it. This allows logical records toc be spanned over chysical bicck
boundaries. For files assigned to PRINTER, the logical record area is used as the
physicai buffer as well.

[n the FILE STATUS entry, data-name-l must refer tc a two-character
Working-Storage or Linkage Section item of catagory alghanumeric into which
the run-time catz management facility places status infermation zfter zn [-0O
statament. The left-Nnand character of data-name-1l assumes the values:

'0'
!l’
lzt
t3!

for successful cempleticon ' N
for end-qf-file '
for invalid ey (anly for indexed and relative files)

fer a non-recoverable [-0 2rror

The right-hand character of data-name-l is set tg '0' if no further status

information exists for the previous [-O operation. The following cambinaticns of
values are possibles

\ )
- -

File Status Left File Status Right Meaning
'0’ . 'G' * O-Kc
1! ' o EQF
'3 . _ 'Qr Permanent errcr
"3t : _ 14! "~ Disk space fuil
9 ' . File damaged

In an COREN INPUT or CPEN [-0O statement, a File Status of '30' méans 'File Not

Found.'

For values of status-right when status-left has a value of '2', see the chapgters an
Indexed or Relative files.

.
G.;’
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2.2.2.2 1-Q-CCNTRCL PARAGRAPH

The SAME AREA clause is optional. Only the SAME RECCRD AREA ferm is
functicral in CCEBOL The other forms are checked for correct syntax but <o
not cause any sharing of physical buffar space.

The SAME RECCRD AREA form causes 3l the mamed files to share the same
logical reccrd area in crcer to conserve memory space.

Tre foermat of the SAME AREA entry is:

RECCRD .
SAME SCRT AREA FOR filenamoe...
SCRT-MERGCE

All files named in a given SAME AREA clause need rct have the same
organizaticn or access. However, no file may be listed in mcre than one SAME
AREA clause.

The SORT and SCRT-MERGCE cptions ere allowed cnly in thaose versians sf
CCECL. supporting the SCRT facility.
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CHAPTER J

Data Division

The ([Oata Division, which is one of the required divisions in a program, is
subdivided into four sections: File Section, Working-Storage Section, Linkage
Section, and Screen Section. E£ach is discussed in Sections 3.13-3.16, but first,
aspects of data specification that apply in ail sections will be described.

3.1 Data [tems

Several types of data items can be described in CCBOL programs. These data
items are described in the following paragraphs.

3.1.1 Group [tams

A croup item is cefined as cne having further subdivisions, so that it contains crne
or more elementary items. In acddition, a group item may contain gther groups.
An item s a group itam if, and only if, its level number is less than the level
number of the immediately succeeding item. If an item is not a grouo item, then
it is an elementary item. Ordinarily, the maximum size af any cata item is 4095
bytes. In corder to allow tables to exceed this limit, however, level 01 group
items are not checked for length. Such an item lenger than 4095 hHytes will He

disailowed by the cocmpilar as azn cperand of a Procecure Divisicn statament such
as MOVE, [INSPECT, =tc.

3.1.2 Elementary [tems

An elementary item is a data item containing no subordinate items.

Alphanumeric [tem: An alphanumeric item consists of any combination of
characters, making a "character string” data field. [f the associated picture
contains "editing” characters, it is an alphanumeric edited item.,

Repart (Edited) Item: A repert item is an edited "numeric" item containing only
digits and/or special editing characters. [t must not exceed 30 characters in
length. A report item can be used only as a receiving field fer numeric data. It
is designed to receive a numeric item but cannot be used as a numeric item itself.
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3.1.3 Numeric [tems . .

Numeric items are elementary items intended to cantain numeric data only.
External Decimal [tam: An external decimal data item is an item in which one
character (byte) is employed to represent gne digit. A maximum number of 13
digits is permitted; the exact number of digit positions is defined by writing a
specific number of 9-characters in the PICTURE description. For examgple,
PICTURE 999 defines a 3-digit item. That is, the maximum decimal value of the
item is nine hundred nirety-nire.

If the PICTURE begins with the letter 5, then the item also has the capability of
containing an "operational sign." An operaticnal sign doces not cccupy a separate
character (byte), unless the "SEPARATE" foarm of SIGN clause is included in the
item’'s description. Regardless of the form of representation aof an operaticnal
sign, its purpose is to provide a sign that functions in the normal algebraic

" manner.

The USAGE of an external decimal item is DISPLAY (see USAQGE clause, Secticn

3.4).

Internal Decimal [tem: An internal decimal item is stcred in nacked decimal

format. [t is attained by inclusicn of the COMPUTATICNAL-3 USAGE clause.

A packed cdecimal item: cefined by n 9's in its PICTURE occupies 1/2 of (n + 2)
(rounded down) bytss in memory. All bytes except the rightmaost ccntain a pair
of digits, and each digit is represented by the binary egquivalent of a valid digit
value from J tg 9. The item's low ¢rder digit and the operational sign are found
in the rightmaost byte of a packed item. For this reason, the compiler consicders a
packed item to have an arithmetic sign, sven if the criginal PICTURE lacked an
S~-character.

Binarv Item: A binary item uses the base 2 system to represent an integer in the

__range -527638 to 32767. It occupies one lé-bit woard. The leftmast bit of the

‘eserved area is the operational sign. A binary item is specified by USAGCE IS
COMPUTATIONAL.

Index-Data-Item: An 1ndex-data~ztem has mno PICTURE; it is defined by the

lf:J/ISAG; I;S INDEX clause. (Refer to Chapter 6, "Table Handling by the Indexing
ethod."

:\
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3.2 DATA DESCRIPTICN ENTRY

A Data Description entry specifies the characteristics of sach field (item) in a
data record. Sach item must be described in a separate entry in the same order
in which the items appear in -ne record. £ach Data Qescription entry consists of
a level number, a data-name, and 3 series of independent clauses followed Jy a
pericd. The general format of a Data Description entry is:
data-name
level-number FILLER (REDEFINES-clause) (JUSTIFIED-clause)

(PICTURE-clause) (USAGE-clause) (SYNCHRCNIZED-clause)
(OCCURS-clause) (BLANK-clause) (VALUE-clause) (SIGN-clausel.

when this format is applied to specific items af data, it is {imited by the rature
of the cata being cescribed. The farmat allowed for the cescription of each cata
type appears below. Clauses that are nct shown in a format are specificzily
forhidden in that format. Clauses that are mandatory in the description of
certain cata items are shown without parentheses. The clauses may appear in
any order except that a RECEFINES-clause, if used, should ceme first.

Grouvo [tem Format

data-name
level-number |FILLER (RECEFINES-clause) (USAGEZ-clause)

(OCCURS-clause) (VALUE clause) (SIGN-clausel.
Zxamples:
0l GRCUP-NAME.,

02 FIELD-8 RPICTURE X.
02 FIELD-C PICTURE X.

. NCTE

The USACE clause may be written at
a group level to avoid repetitious
writing of it at the subordinate
element level.

Ty

%
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3.3 FCRMATS FCR ZLEMENTARY [TEMS

ALPHANUMERIC [TEM (also czlled a character-string item)

data-name}

level-numoer {F’ILLER (REDEFINES-clause) (CCCURS-clause)

PICTURE IS an-form (USAGE IS DISPLAY) (JUSTIFIED-clause)

(VALUE [S non-numeric-literal) (SYNCHRCNIZED-clause).

L)

Examples:

02 MISC-1 PIC X(53).

02 MISC-2 PICTURE 8XXX3XX8.
Vol
AN

TREPORT ITZM (also called a numeric-adited item)

data-name}

level-number { FILLER (REDEFINES-¢clause) (OCCURS-clzuse)

PICTURE IS repert-ferm  (BLANK WM=EN ZERQ) (USAGE IS DISFLAY]

(VALIUE IS non-numeric-litersl) ‘SYNCHRCNIZED-clause).
Example:

02 XTOTAL PICTURE $§999,999.59-.

DECIMAL [TEM

cdata-n ame}

o level-number [ FILLER (REDEFINES-clause) (OCCURS-clause)

PICTURE IS numeric-ferm  (SIGN-clause)

(USAGE-clause) (VALUE IS numeric-literal) (SYNCHRCNIZED-clause).

Examples:

02 HOURS-WCRKED PICTURE 99V 9, USAGE IS DISPLAY,
02 HOURS-SCTHEDULEZD PIC 599V 9, SIGN IS TRAILING.

11 TAX-RATE PIC S99V 999 VALUE 1.375, COMPUTATICNAL-3.

- e e gy
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8INARY [TEM

data-name
(REDEFINES-clause) (QCCURS-clause)

level-number ‘ FILLER

PICTURE IS numeric-faorm

USAGE IS COMPUTATIONAL | COMP | INDEX

(VALLE IS numeric-literal) (SYNCHRONIZED-clause).

NQOTE

A PICTURE or VALUE must not be
given for an [NDEX Data [tem.

txamples:

02 SUBSCRIPT PICTURE 999 COMP, V ALUE ZERQ.
02 YEAR-TC-DATE FIC 5%(5) CCMPUTATICNAL.

3.4 USAGE CLAUSE

The USAGE clause specifies the form in which data is representad.

The USAGE clause may be written at any level. If USAGE is not specified, the

item is assumed o be in "DISPLAY" macde. The general fermat of the USAGE
clause |s:

COMPUTATIONAL ‘
USAGE IS NCEX

OISPLAY

COMPUTATIGNAL-B)

INDEX is explaired in Chapter &, Table Handling. CCOMPUTATICNAL, which
may be abbreviated COMP, usage defines an integer binary field.
COMPUTATICNAL-3, which may be abbraviated CCMP-3, defines a packed
(internal decimal) field.

If a USAGE clause is given at a group level, it applies to each elementary itam in
the group. The USAGE clause for an elementary item must not centradict the
USAGE clause of a group to which the item belongs.

i



“,.F Iy

CCBQL-. Refarence Manual -~ Release 4 | 27
Data Division

3.5 PICTURE CLAUSE

The PICTURE clause specifies a detailed description of an elementary level data
itam'and may include specificaticn of special report editing. The reserved word
PICTURE may be abbreviated PIC.

The general format of the PICTURE clause is:

an-form
PICTURE IS numeric-form
report-form

-
»

There are three possible types of pictures: An-form, Numeric-form and

~ Report-form.

~ An-Form Option: This option applies to alphanumeric (character string) items.
~ The PICTURE of an alphanumeric item is 3 combinaticn of data description

charactars X, A or 9 and editing characters 8, 0 and /. An X indicates that the
charzctar position may contain any character from the computer’s ASCII
character set. A PICTURE that contains at least cne of the combinations:

{a) A and 9, or
(b) X and 9, cr
(c) X and A

in any crder is considered as if every 9, A or X character were X, The
characters B, O and / may be used to insert blanks or zercs or slashes in the
iterm. This is then called an alphanumeric-editad item.

[f the string has only A's and 3's, it is c‘onsidered alphabetic; if it has oniy 9's, it
is numeric (see below).

Numeric-Form Cotion: The PICTURE of a numeric item may centain a valid
comoinaticn of tie folloewing characters:

9 The character 9 indicates that a digit positicn which must centain a
numeric character. The maximum number of 9's in a PICTURKE is 18.
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v The opticnal character V indicatas the position of an assumed
decimal point., Since a numeric item c¢annot contain an actual
decimal point, an assumed decimal point is used to pravice the
compiler with information concerning the scaling alignment of items
involved in computations. Storage is never reserved for the
character V. Only one V is permitted in any single PICTURE,

S The optional character S indicates that the item has an operaticnal
sign. It must be the first character of the PICTURE. See also, SIGN
clausa, Section 3.12.

P The character P indicates an assumed decimal scaling position. [t is
used to specify the location of an assumed decimal pgint when the
paint is not within the number that appears in the cata item. The
scaling paosition character P is not counted in the size of the data
items; that is, memory is not reserved for these pesiticns. However, -
scaling position characters are counted in determining the maximum (j
number of digit pesiticns (18) in numeric edited items cr in items
that appear as operands in arithmetic statements. The scaling
positicn cnaracter P may appear only to the left or right of the
other zharacters in the string as a continuaous string of P's within a
PICTURE description. The sign character S and the assumed decimal
paint V are the only characters which may accear to the left of a3
leftmest string of P's. Since the scaling position charactier @ implies
an assumed decimal point (ta the left of the P's if the P's zare
leftmost PICTURE charactars and tg the right af the P's if the P's
are rightmost PICTURE characters), the assumed czecimal goint
symbaol V is redundant as either the leftmest or rightmest sharsciar
within such 3 PICTURE descriptien.

Repecrt-Farm Coticn: This cotion descrices a cdata item suitable as an "sditad”
receiving field fer presentaticn of a numeric value. The editing charactars that
may 2e combined to cescribe a report item are as follows:

9V.ZCROB,5++30-2/ "

The characters 9, P and V have the same meaning as for a numeric item. The
meanings of the other allowsble editing characters are described as follows:
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The decimal point character specifies that an actual decimal point
is to be inserted in the indicated position and the source item is to
be aligned accerdingly. Numeric character positions to the right of
an actual decimal point in a PICTURE must consist of characters of
one type. The decimal point character must not bDe the last
character in the PICTURE character string. PICTURE character '
may not e used if ' is used.

The characters 2 and * are called * replacement characters. Each
one represents a digit position. During execution, leading zeros to be
placed in pcsiticns cdefired by Z or * are suppressed, becoaming blank
ar *. Zero suppressicn terminatss upon encauntering the decimal
paint (. or V) or a mon-zero digit. All digit positicns to be medified
must be the same (either Z or *), and contiguous starting from the
left. £ or * may appear o the right of an actual decimal point cnly
if gl digit positions are the same.

CR and 28 are called credit znd cdebit symbols and may agpear cnly
st the right end of a PICTURE., These symboils cccupy twag character
positicns and irdicate that the specified symbol is to appear in the
indicated positians if the value of a source item is negative. [f the
value is pcsitive or zero, spaces will acoear inst2ad. The PICTURE,
CR, CB, +, and - symbols are mutuaily exclusive.

The comma specifies inserticn of a cemma Setween digits. Each
inserticn charactar is zguntz2d in the size of the Zata item, tut dces
not represent a digit peosition. The cemma may also appear in
cenjunction with a floating string, as Zescribed telaw. [t must not be
the last character in the PICTURE charactar string.

A floating string is cdefined as 3 leading, continucus series of ane of 2ither 3 or -
ocr -, optionally interrupted by cne or mcre insertion ccmmas and/or cecimal
points. For examole:

f -
bR 33,333,333
L P
#(8)o+=

33,355.53
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A floating string caentaining N +« 1 occurrences of 3 or + or - defines N digit
positions. ‘When moving a nurmeric value into a3 report item, the agprsooriate
character fleats from left to right, so that the developed report item has exact!y
ore actual § or - or - immediately to the left of the maost significant nonzero
digit, in one of the positions indicated by $ ar + or in the PICTURE. B8lanks are
placed in all character positicns to the [eft of the single developed S or + or -. If
the mcst significant digit appears in a position to the right of positions defined
by the floating string, then the developed item contains $ or + or in the
rightmest positicn of the floating string, and non-significant zerss may follow.
The presence of an actual or implied decimal point in a floating string is treated
as if all digit positicns to the right of the point were indicated by the PICTURE
character 3. In the following examples, b represents a blank in the developed
items.

PICTURE Numeric Yalue Cevelcoed [tam
$33999 14 563014
§353333% 14 sbb3la

p——- L 456 bbobbh-456

A floating string ~eed mot ccnstitute the entire PICTURE of a regert itam, as
shown in the orecesing 2xamples. Restrictions on characters that may foilow a
floating string are given iater in the description.

When a comma accears to the rignt of a floating string, the string charscter
Floats through the ccmma in crder to De as close ta tre leading digit as pessible.

v = The charactzr - gr - may appear in a PICTURE aither singly ¢r in a
floatimg string. As a fixed sign control charactzr, the + or - must
acpesr as the last symbol in the PICTUREZ. The plus sign indiczacss
that the sign of the item is indicated by either a plus or minus sign
placed in the character position, depending on the zlgebraic sign of
the rumeric value placed in the resort field. The minus sign
indicates that blank or minus is placed in the character position,
degcending cn whether the algebraic sign of the numeric value piacsd
in the repart field is positive or negative, respectively.

B £ach aopearancs of B in a PICTURE resresents a blank in the final
edited value.

¥ Each slash in a PICTURE represents a slash in the final edited value.

0 Each asppearance of 0 in a PICTURE represents a pgsition in the

final edited value where the digit zero will appear.
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Qther rules fer a ~eport {editad) item PICTURE are:

1.
2.
3.
&,
I
' ‘.,K-/
s.

The aopearance aof one type of floating string precluces any other
fleating string.

There must HYe at least cne digit positicn charazcter.

The appearance of a floating sign string or fixed plus or minus

" insertion character precludes the appearance of any other af the

sign contrst insertion characters, namely +, -, CR, D8,

The characters to the right of a cecimal point up to the end of a
PICTURE, excluding the fixed insertica characters +, -, CR, D8 (if
present), are subject to the following restricticns:

a. Only core tvpe of digit positicn character may appear. That
is, Z, *, 9, and floating-string digit scsiticen charactars §, -, -,
are all mutually exclusive,

b. [f one of the numeric character positions to the richt of 3
decimal point is represented Yy « or - ar § ar Z, then ail the
numeric character positicns in the PICTURZ must Se
represented 2y the same character,

The PICTURE ¢harzcter 9 can never appear to the eft of a {flcating
string, or renlacement character.

Additicnal rotas on the PICTURE Clause:

L.
2‘

.“ 3
Ld

5.

A FICTUREZ clause must anly be used at the elementary level,

AN integer a2nclosed in parentheses and following X 9 3 Z P « 2 - or
« indicates the number of caonsecutive gccurrences aof the FICTUREZ
charactar,

Charzcters V and P are ngt countad in the space allgcation of a
data item. CR and T8 occupy two character positions 2ach.

A maximum of 30 character pesitions is allowed in a PICTURE
character string. For example, PICTURE X(89) consists of five
PICTURE characters.

A PICTURE must contain at least one of the characters A, Z, *, X,

or 9, or at least two consecutive appearances of the + or - or $
characters.
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é. The characters ., S, V, CR, and 08 can appear anly once in a
PICTURE.

7. Wren DECIMAL-PCINT IS COMMA is specified, the explanations for

pericd and comma are understced to apply to comma and period,
respectively.

The examples below illustrate the use of PICTURE to edit data. In each
example, a mavement of data is implied, as indicated by the column headings.

(Data value shows contents in storage; scale factor of this source data area is
given by the PICTURE.)

Source Area Receiving Area
= PICTURE Cata PICTURE Edited Oata
e Value .

3(5) 12345 $35,33%9.59 $12,345.00
(5) 00123 333,339.99 $123.00
9(5) QGccca 533,539.99 50.00
L)V 9 12345 $53,339.99 $1,234.50
V9(5) 12345 $53,339.59 $0.12

- §9(5) gol123 cmmanae, 99 125.00
S9(s) -CCCOL cemewewa,99 . -1.00
$3(5) 00123 b, 9 +123.00
S%(5) g9cadl ———-,59 1.20
$(5) CC123 pirrot=, 39 +123.00
3(5) C0l23 ' e, 39 123.00
S3(5) 12345 *etreds 30CR *+12345.00
S99V S99 02345 Z2Z2ZNVZZ 2345
S399v 59 GGQQa ZZ2ZNZZ Qs

""*“ \
{

3.6 VALUE CLAUSE

The VALUE clause specifies the initial value of working-storage items. The
fermat of this clause is:

VALUE IS literal

The VALUE clause must rot be written in a Data Description entry that also Ras
an QCCURS or REDEFINES clause, or in an entry that is subordinate to an sntry
containing an QCCURS or REDEFINES clause. Furthermore, it cannot be used in
the File cr L,inkage.; Secticns, axcept in level 28 candition descriptions.

L
)
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The size af a !itaral given in a VALUE clause must be less than or equal to the
size of the it2m as given in the PICTURE clause. The paositioning of the litaral
within a data zrea is the same as would result from specifying 3 MOVE af the
litaral to the cdata area, excepnt that editing characters in the PICTURE have no
effect cn the initialization, nor do SLANK WHEN ZERO or JUSTIFIED clauses.
The type of literal writtan in a8 VALUE clause depends on the type of cata item,
as specified in the data item formats =ariier in this text. For edited items,
vaites must be specified as non-numeric literals, and must be presented in edited
form. A figurative constant may be given as the literal.

‘When zn initial value is not specified, mo assumpticn should be made regarding
the initial coentents of an item in Working-Storage.

The VALUE clause may be specified at the group level, in the form of a

¢correctly sized ron-numeric literal, or a figurative constant. [n these cases the

VALUE clause cannct be stated at the subordinate levels with the graoup.
Lgwever, -the value cizuse should mot e written for a group ccontaining items
with descriptions including JUSTIFIED, SYNCHRONIZZD and USAGE (other than
WSAGE IS DISPLAY). (A ferm used in level S8 items is explaired in Section 3.16)

3.7 REDEFINES CLALSE

The REDEFINES clause specifies that the same are=a is to contain different cata
items, or corevices an 2{ternative grouping cr descrigticn @f the same dJdata. The
fermat of the RETCEFINGS clause is: |

REDEFTINES datz-name-2

‘Mhen written, the RITDEFINES clause should te the first clause feoilowing the
data-name that defires the entry. The data descristion entry fer data-rame-2
should mot contain a RETEFINES clause, ner an CCCURS clause. '

ifhen z2n area (s redefined, all descriptions of the area remain in effect. Thus, if
8 and C ars two separate items that share the same stcrage area cue o
redefinition, the procecure statements MCVE X TO 8 or MOVE Y TQ C couid be
axecutad 3t any point in the grogram. [n the first case, 8 would assume the
value aof X and take the form sgecified by the description of 3. In the seccnd
case, the same pnysical area would receive VY according to the description of C.
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For purposes of discussicn of redefiniticn, data-name-l is termed the subject,
and data-name-2 is called the chject. The levels of the subject and cbject are
cenoted by s and t, respectively. The following rules must be obeyed in order to
estaolish a proper redefinition.

1. s must equal t, but must not equal 88.

2. The object must be contained in the same record (Ol group level item),
uniess s=t=01., .

3. Prior to cdefiniticn of the subject and subsequent to definiticn of the
object there can be no level numbers that are numerically less than s.

The length of data-name-1l, multiplied by the number of occurrences of
data-name-l, may not exceed the length of data-name-2, unless the level of
data-name-1l is 01 /permitted cnly ocutsice the File Secticn). Data-name-1l and
entries suoordinate %o data-name-l must not contain any value clauses, excenot in
leve]l 38. [n the File Section, muitiple level Ol entries subcrdinate ta any given
F D represent implicit redefinitions of the same area.

3.3 QCTURS CLALSE

The CCCURS clause is used in cefining related sets of regeatad data, such as
tables, lists and arrays. [t specifies the number of times, up o0 3 maximum aof
1023, that a &ta item with the same fcrmat is repeatad. Data Description
clauses zssocistad with zn item whase Jescription includes an CCTURS clause
acoly 2 each recetilticn of the (tam Zeing described, When the CCTURS clause is
used, the data rame that s the definirg rame of the s2ntry must Se subscriptad
or indexed whenever it apoears in the Pracedure Jivision., [f this datz-name is
the name of a group itern, then all data-names Belonging to the groeup must be
subscrictad or indexed wrenever they are used.

The QCCURS clause must not be used in any Data Description entry having a
level aumber Q1 or 77. The QCCTURS clause has the following format:

CCCURS integer TIMES [NCEXED 3Y index-name...]

Since the CCCURS clause can only be used at subordinate levels within a cata

reccord, the maximum size of a table is limited by the rules. for the size of a
group item. See Section 3.1.1 on "Group [tems™.

*
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Subscripting: Subscripting provides the facility for referring to data items in a
taocle or list tmat have not been assigned individual gata-names. Sutbscripting is
cdetermined by the appearance of an CCCURS clause in a data cescription. [f an
itam has an CCCURS clause or belcngs to a group having an QCCURS clause, it
must 2e subscripted or indexed whenever it is used. See the chapter cn Taole
Handling for sxolanations on Indexing and [ndex Usage. (&xception: the

table-name in 38 SEARCH statement must e referenced without subscripts.)

A subscript is a3 positive nonzero integer whose value determines an glement (o
which a reference i{s being made within a table or list. The subscript may be
represented 2ither Dy a literal or a data-name that has an integer value. ‘Whether
the subscript is represented by a litsral or a data-name, the subscript is enclosed
in parentheses and appears after the terminal space of the name of the element.
A subscript must bBe a cecimal or binary item. (The latter is strongly
recommended, for the sake of efficiency.,

- At mest three CCCURS clauses may govern any data item. Cansequently, ane,

two or three subscrists may be required. 'When more than one supscript is
requirad, they zre written in the order of successively less inclusive dimensions
of the data crganization. Multipie subscripts are separated by commas, vizZ.

ITeM (1, J).

Txampies

Cl ARRKRAY,
03 ZLEMENT, CCCULRS 3, PICTURE 9(4).

Tre stave examele would te zllocatad storage as shown below,

SLIMENT (1)

ARRAY, censisting of tweive
SLEMENT 72} charsctars; sach item Mas 3
digits.

ELEMENT 3)

;- A data-name rmay not e sudscripted if it is being used for:

l. asubscript
2. tre cefining name of a data description entry
3. data-name-2 in a REDEFINES clause

4. a qualifier
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3.9 SYNC=RCNIZED CLAUSE

The SYNCHRCNIZED clause was designed in order to allocate soace fer cata in
an efficient manner, with respect to the computer central "memory.” However,
in this compilar, the SYNCHRONIZED specificaticn is treated as ccmmentary

anly.
The farmat of this clause is:

SYNC | SYNCHRCNIZED [LEFT | RIGHT]

3.10 BLANK WHEN ZERQ CLAUSE

The SLANK WHEN ZER(O cslause specifies that a report (edited) field is 19
comtain nothing except dlanks if the numeric value meved to it has 3 valce of
zara. When this clause is used with a numeric picture, the fieid is ccrsicered a

reaort fieid.

3.11 JUSTIFIED CLALSE

The JUSTIFIED RIGHT clsuse is only apolicabie to ureditad alphanumeric
character string) itams. It signifies that values are stored in a rigne-tz-ieft
fashicn, resulting in soace fill on the left when a shart field is moved to a3 longer
JUSTIFIED ¢eld, or in truncation cn the left when 3 leng fieid is moved 0 23
smorter JUSTIFIED field. The JUSTIFIED clause is effective oniy when lre
associatzd ‘leld is employed as the "receiving” field in a MCV I statament.

The word JUST is a cermissible aboreviation af JUSTIFIED.

©3.12 SIGN CLAUSE

Far an extarnal decimal item, there are four passible manners of representing an
aperational sign; the choics is controlled by inciusicn of a particular form of the
3iGN clause, whose general form is:

TRAILING
(SIGN 1S]

LEADING ] (SEPARATE CHARACTER]

The follawing chart summarizes the 2ffect of four possible forms of this clause.

SIGN Clause Sign Representation
TRAILING Embedded in rightmost byte
L LEADING Embedded in leftmaost byte

TRAILING SEPARATE Stored in separate rigntmoest byte
LEADING SEPARATZ Stored in separate leftmost byte
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When the sbove ferms are written, the PICTURE must begin with S. If no S
acoears, the item is nct signed (and is capable of storing only absaclute values),
and the SIGN clause is orohibited. When S appears at the front of a PICTIURE but
no SIGN clause is inciuded in an item's cdescription, the "default" case SIGN [S
TRAILING is assumed.

The SICN clause may be written at a group level; in this case the clause specifies

_the sign's fecrmat on any signed subcrdinate external decimal item. The

o

<N

SEPARATE CHARACTER phrase increases the size of the data item by 1
character. The entries to which the SIGN clause zpply must be meuc:tlv or
explicitly described as USAGE IS DISFLAY.

(Note: When the COOE-SET clause is specified for a file, all signed numeric data
for that file must be Zescribed with the SICGN IS SSPARATE clause.)

L1
.

3.13 LEVEL 88 CONDITION-NAMES

The level 38 conditicn-name entry specifies a value, list of values, cr a range of
values that an 2lementary item may assume, in which ¢ase the named congition
s tTue, otherwise false. The format of a [evel 88 item's value clause is

VALLE IS literal-l [literal-2...]
VALUES ARE litaral-l TFRU literal-2

A level 88 entry must be preceded =zither by ancther level 88 entry Jin the zzse
of several consecutive conditicn-names pertaining ta an elementary it2m) or By
an elementary item ‘which may ke FILLZIR). Index data itams should act be
followed oy leve! 88 itams.

Svery ccnditicn-name pertains ta an elementary item in such a way that the
cerdition-name may be gualified by the name of the elementary item and the
elementsary item's qualifiers. A ceondition-name is used in the Procedure Qivision
in place of a simpie relaticnal condition. A condition-name may pertain %0 an
elementary item {a conditicnal variable) requiring subscripts. In this case, the
condition-rame, when written in the Procedure Division, must he subscrioted
according to the same requirements as the asscciated elementary item. The
type of literal in a condition-name entry rust te consistent with the data type
of the conditicnal variable. In the following example, PAYRCLL-PERICO is the

conditional variable. The picture asscciated with it limits the value of the 88
condition-name to cne digit.

02 PAYRCLL-PERICD RPICTURE [S 9,
88 WEEKLY VALUE IS 1.
88 SEMI-MCNTHLY VALLE IS 2
88 MCNTHLY VALUE [S 3. -
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Using the atove cescriotion, the following procedural condition-name ta2st may
be written:

IF MCNTHLY GO TO DO-MONTHLY
An equivale.nl: statement is:

IF PAYRCLL-PERICD = 3 GO TO DO-MONTHLY.

For an edited 2lementary item, values in a condition-name entry must be
expressed in the form of non-numeric literals.

A VALUE clause may not cantain both a series of literals and a range of literals.

.14 FILE SECTICN, FD ENTRIES (SEQUENTIAL [.Q CONLY)

In the FILE SECTICN of the Data Division, an FD entry {file description) must
accear for asvery SELECTed file. This entry precedes the descriptions of the
file's record structure(sl.
The general fermat af an FD entry is:
ED file rame LABEL -clause [VALUEOF -clause]
[CATA-REZCRLC(S)-clause] (BLCCK -clause] [RECCRD-clause]

(CCCE-SE7-clause] [LINAGE =lausel

Aftar "FD filename,” the order af the clauses is immaterial.

3.14.1 LABEL CLAUSE

The format aof this required FD entry clause is:

RECCRDO | [SJ CMITTED
LABEL |RECCRDS| LARS STANDARD

The OMITTEZD option specifies that no labels exist for the file; this must Se
specified for files assigred to PRINTER.

The STANDARD oaption specifies that labels exist for the file and that the labels

cenferm to system specificaticns; this must e specified for files assigred to
DIlsK.
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3.14.2 VALUE CF CLALUSE

The VALUE OF clause appears in any FD entry for a DISK-assigrned file, and
contairs a filename exoressed 2s a non-numeric literal of at most 16 charactars
or as a cdata-name. The filename is specified according to the rules for
filemames of tre operating system being used. It must not contain any embedded
space characters. [f a cata-name is specified, the filename it contains may be as
many characters as cesired, but it must be terminated by a space character. The
general form is:

. data-name
VALUE CF FILE-ID IS
literal

mcles:

M
»
oY

VALLE CF FILZ-ID "A:MASTER.ASM"  (CRP/M)

. VALLE OF FILZ-D "EMPLOY/DAT:2" (TRSDOS Madel II)

VALUE CF FILE-ID ™FLINVNT.LST"  (ISiS-I)

A reminder: if 3 file is ASSIGNed to PRINTER, it is unlabeled and the VALUE
clause must ~ot e irciuced in the associatad FD. If a file is ASSIGMed o DISK,
it is nmecessary te inclucde both LASEL RECTCRDS STANDARD and VALUE
clauses in the associatad FD. See the CTCBQOL-30 User's Guide for filename
fermats Tor specific ccerating systems.

3.14.5 DATA RECCRI(S) CLAUSE

The cpticnal DATA RIZITCRDS clause identifies the recsrds in the file by name.
This clause s cocumerntzry cnly, in this ard 3ll CCBCL systems., [ts geners]
format is:

RECCRD IS
DATA data-name-l {data-name-2...]
RECCRDS ARE

The presence aof more than cne data-name indicates that the file contains more
than one type of data reccrd. That is, two or more record descriptions may
apply to the same stcrage area. The gorder in which the data-names are listad is
not significant.

Data-name-l, data-name-2, etc., are the names of data records, and each must

be precgded in its recerd descripticn entry by the level number 01, following the
apprapriate file description (FD) in the File Section.
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3.14.6 CCCE-SET CLAUSE

The fermat of this clause is:

CCCE-SET IS ASCH

*

The CZCE-SET clause, which should be specified only for non-mass-storage files,
serves cnly the purposes of cocumentation in this compiler, reflecting the fact
tmat Soth internal and external datz are represented in ASCI] code. Hawever,
any sigred numeric data descripticn entries in the file's records should include
the SIGN IS SEPARATE clause and ail data in the file should have USAGE
DISFLAY.

(o 3.14.7 LINAGE CLAUSE

—"ar a fie assigred to PRINTZR, the LINAGE clause provides a means of
specifving the size of the printable corticn of a page, called the "page bedy."” The
auymcer of lnes in the sage Sedy is scecified along with, opticnally, the size cf
*he co ard bcottem margins ard the lire number within the page Zody st which a

fcotirg zrez Seqgins. The general farmat is:

data-name-1

LINAGE IS {

) data-name-2
LINES, WITH FCOTING AT

{nteger-1 integer-2
data-name->

TLINES AT TCZP {

: data-name-4
] [LINES AT 20TTOM

integer-3 integer-3

Ail data-rmames must refer o unsigned numeric integer dats items. Intager-l

must Se greater than zerg, and irteger-2 must not De graater than intsger-1.

yhe total page size is the sum of the values in each phrase exceot for FOCTING.
It TCP or BOTTCM margins are not specified, their size is assumed zero. The
footing area comprises that part af the page body between the line indicatsd By
the FCCTING value, and the last line of the page bady, inclusive.

u-::'.".ﬂ'-.‘
.
“
Iy

The values in 2ach chrase at the time the file is gpened (by the sxecution of an
CPEN CUTPFUT statement) specify the number of lines that comprise each aof the
sections of the first logical page. Whenever a WRITE statement with the
ADV ANCING PAGE phrase is executed cr a "page overflow” condition cccurs
{(see the WRITE statement), the values in sach phrase, at that time, will be used
te specify the number of lines in 2ach secticn of the mext logical page.

et

o
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A LUUNAGE-CCTUNTER is created by the presence of 3 LINAGE clause. The value
in the LINAGE-CCUNTEZR at any given time represents the line number at which
the printer is positicned within the current page body. LINAGE-CCUNTZR may
be refarenced bSut may not be modified by Procedure Division statements, [t is
automatically medified curing executicn of a WRITE statement, according to the
fallowing ruies:

1. When the "ADV ANCING PAGE" phrase of the WRITE statement is specified
ar a "page overflow" conditicn occurs (see the WRITE statement), the
LINAGEZ CCUNTER is reset ta one.

2. ‘When the "ADVANCING identifier or integer" phrase is specified,
LINAGEZ-CQUNTER is incrementead by the ADV ANCING value.

3. When tre ADVANCING ohrase is not specified, LINAGE-CCUNMTER s _
incremented by cne. (':,e

See the cescripticn of the WRITE statement for additicnal informaticn about the
effects of LINAGE specificaticns.

3.15 WORKING-STCRAGE SECTICN

The secznd section of the DATA CIVISICN Segins with the fcilewing hezacer:

WCRKING-STZRAGE qc....""’CN.

This secticn Zascrites recarss and sther cata which are not part of extarnal data
files but which are Zevelcped and argcessed intarnally.

Data cescripticn entries in this secticn may 2mploy level numbers Cl-49, as in

the File Secticn, 3as well as 77. Valce zlauses, craonibited in the File Section .
(except for level 38), are permitted throughout the ‘Marking-Stcrage Secticn. J

3.16 LINKAGE SECTICN

The third secticn of the Data Division is cefined by the header:

LINKAGE SECTION.

In this secticn, the user cescribes data by name and attribute, but storage space
is not allocated. Instead, these "dummy" descriptions are applied {through the
mechanism of the USING list on the Praocecure Divisicn header) to data whose
acdresses are passed intc a subprogram Dby a call upen it frem a separately
ccmpiled program. Consequently, VALUE clauses are prohibited in the Linkage
Section, except in level 88 condition-name entries. Refer to Chaptsr 5,
Inter-Program Communicatien, for further informaticn.
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.17 SCREZN SECTICN

Te fourth sacticn af the Data Divisicn is used to define CRT screen foarmats ard
i compcesed af screen data description entries. As in the File and
‘Morking-Storage secticns, descripticns may be grouped thrcouch the assignment of
aporepriate level numbers. Thus there are two types af screen items.
Tlementary screen items cefine the individual display and/or cdata entry fields
within the screen layout. Graup screen items are used to name any group of
elementary screen items so that they may be ACCEPTed or DISPLAYed with a
singie Proccedure Civision statement. The format of a group screen descripticn
entry is:

level-number screen-name [AUTQ][SEZCURE]L

‘evel number must be zn integer in the range Gl through 49. screen.name must
,-_.s.g.nforrn to the rules for the formaticn of names given in section 1.3. The grouo
L reen cescripticn entry must be followed by cne or more subordinate screen

items as indicated by irereasing level-aumbers. If AUTQO or SECLURE s caded

for a group screen item, the effact is as if AUTO or SECURE had teen coced fer
avery alementary screen jtam subordinata to that group screen itam.

“he fermat of 2n 2lementary screen itam is:

level-number [screen-name]
[CLANK SCRIIN]
(LINE NUMBER is [PLUS] integer-1]
(CCLUMN NUMBER 1S (PLUS] integer-2]
EBLANK LINE]
,-.-f.-.
[{ l—IGrL;GHTD

SLINK

IV ALLE]!S literal-1]

literal-2 }

} [FRCM lidentifier-1} ] [TQ icentifier-2] {7

\FIC IS picture-string J
[USING identifier-3]

[BLANK WEN ZERQ]
{ SUSTIFIED)
JUST [ RICHT]
[AUTO]
(SECURE]
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level-number and screen-name 3re subject to the same rules as in the group screen cata
cescription. The order of clauses in the elementary screen data cdescripticn antry is not
significant, except that screen-name, if cresent, must immediately fcilow level.numcer.
1f PICTURE is coced, then either USIMG or at least one of FROM and TO must ce
oresent. A screen item may have toth a FRCM and TQ clause. AUTC, SECURE, BLANK
WHEN ZERQ, and JUSTIFIED may be given anly if PICTURE is specified. The maximum
length of an elementary screen item is 80 characters.

Tre clauses specified with each elementary screen data descripticn can affect data input
and data display cperaticns when ACCZPT and DISPLLAY statements are execut2d at
runtime. The affect:s of 2ach specification are as follows: ‘

1.

3.

8LANK SCRETN csuses the entire screen to ke erased and the curscr to he
placed at the hcme pasition (line 1, column 1.

LINE and COLUMN affesct the screen lecaticn sssociatad with zn elementary
screen itam. As the SCREEN SECTICN is processed at cIsmaile time. 2
current cursor ocsition is maintzined so that each eiementzary screen itzm
can be identified with a particular regian of the scrsen. ‘Nren a level C.
screen item is snccuntered, the current screen pgesiticn is r2set g |
column 1. Then, as sach elementary screen data cescription (s Jracessec,
currant scsition is adjustad for the size of sach cefiniticn. Therefcore,
gdefault, successively defined fields apcear end o end in successive aress
the CRT screen. The pesition current at the start 2f any elementary scree
data Zesaription may te changed by means of the LINZ and CTLUMN
scecificaticns. [f reither LINE nor CCLUMN is caoced, tre current scresn
pasiticn is net changed. [f CCLUMN is cocded without LINE, the current
screen line is nat zdjusted. If LINE is coced without CCLIUMN, CTULUMN Lis
assurmed. The LINE intager ar COLUMN integer clause witheut PLUS c3auses
the specified intager to 2e taken 3s the line or calumn at wnicn ne current
scraen item should start. The LINE PLUS intager or CCLUMN SLUS intager
clause causes the specified intager to be adcded to the current screen line
column, and the result to Se used as the lime or column at whicn tihe currant
screen item should start. If LINE (COLUMN) is given without intager-.
{integer-2), LINE PLUS 1 ({COLUMN PLUS 1) is assumec.

11
tee

]
-

T
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SLANK LINE causes 2rasure of the screen from the current cursor Zositicn 0
the end of the current lire and leaves the cursor position unchanged.

NQTZ

The following functions are always exscuted in

the order shown below, regardless of the order
in which they are specified. 1

. BLANK SCREZN

LINE/COLUMN pasiticning
BLANK LINE
. Display or accept operation

]

p}dl\h&—‘
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3.13 CATA DIVISICN LIMITATIONS

There is a limitaticn on the number of items in the Werking-Storage, Linkage,
and File secticrs of the Data Division. In those imolementations of COBCL.
which have the Communications Level [ facility, the number of CDs is relevant
also. The sum:

W4095
—— +F+L+C

4096

must be less than ¢r equal to 14, where W is the size of Working-Starage in bytes,
F is the numier of files described in the File Section, L is the number of level 01
or 77 entries in the Linkage Secticn, and C is the number of CD's in the
Coammunicaticons Section. Furthermaore, the maximum numoper of files which may
be open in the same run unit (main program linked tagether with an araitrary
number of subprograms) is 14.
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Procedure Division

"In this chapter, the basic ccncepts of the Procedurs Civision are eiplained.

Advanced tapics ‘such as indexing of tables, indexed file accessing, intarprogram
communicaticn and declaratives) are discussed in subsequent chapters.

4,1 STATEMENTS, SENTENCES, PROCZDURE-NAMES

The Procedure perticn of a source program specifies those procedures needed o
peform a oarticular data processing function. These staps (computaticns, legical
decisicns, 2t2.) are expressed in statements simiiar to English, which employ the
concapt of veras to dencte acticns, and stataments and santences tgo describe
argcedures. 7 he Praocedure porticn must begin with the follewing header:

T ARCCIDURE DIVISICN,

)

A statament ccnsists of a verh followed by zppropriatz doerands {data-names ¢r
literais} and other werds that are necessary for the caompleticn of the
statement. The two types of stataments sre imperative and cenditicnal.

[roerative Stataments

An imgerative statement specifies an unconditicral ascticn 20 92e taken v
the oofect arcgram. An imgerative statzment consists of a verd and ils
coerands, 2xciuding the [F and 3EARCH conditicnal statements zand any
statzment wnich cantains an INVALID KZVY, AT END, 51ZZ ZRRCR,
QVERFLCW, or CN Z3CAFE clause.

-

Coenditicnal Stataments

A ccnditional statement stipulates a condition that is tested to detarmine
whether an alternate path of program flow is to be taken. The IF and
SEARCH statazments pravide this capability. Any 1/O statement having an
INVALID KEY or AT END clause is also considered to be conditicnal.
‘When an arithmetic statement pgsesses a SIZE ZRROR suffix, the
statement is considered to be conditional rather than imperative. STRING

or UNSTRING statements having an OVERFLOW clause and ACCEZPT with
the CN £SCAPE clause are also conditional.
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Sentances

A sentence is a single statement cr 3 series of statements terminated by 3
nericd arnd fallowed by a space. If desired, a semi-colon or comma may oe
used hetween statzaments in a sentance.

Paraqgracns

Yo

A paragraph is a logical entity consisting of zero, one or mare sentsnces.
E.ach paragraph must tegin with a paragraph- -name.

Secticrs

A secticn is compesed of one or more successive paragraphs, and must
-~ begin with a section-heacer. A section header ccnsists of a section-name
NG cenferming to the rules fer procedure-name formaticn, followed by the
werd SECTION, an optional segment number, and a period. A secticn
meader must appear on a line by itself. Each secticn-name must he unigue.

4.2 CRCSANIZATICN CF THE PRCCEZCURE DIVISICN

The srocecure part of 2 pregram may be subdivided in three possitle ways:

1. The Procedure Civisicn censists anly of paragraphs.

2 The Procedure Division censists of ze2ro or mcre paragrachs follewed
by a number of secticns (each secticn subdivided into one cr mere
paragrapns).

3. The Preccedure Division consists of a CECLARATIVES porticn and 3
N series of secticns (each secticn subdivided ints one or more
o paragraphs).

et

Ko~

The DECLARATIVES perticn of the Procedure Division is opticnal; it provides a
means of designating a oroceadure to be invoked in the event of an [/O errce. If

Oeclarsatives are utilized, only pessibility 3 may be used. Refer to Chapter 9 faor
a camplete discussion.
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4.3 MCVE STATSMENT

The MOVE statement is used tg mave data from cne area of main storage o
ancther ard to perform conversicns and/or editing on the data that (s maoved.
The MOVE statement has the fellowing format:

MCVE {data-name-l} TO data-name-2 (data-name-3...]

literal

The data representad hy data-name-l or the specified literal is moved to the
area designated by data-nrame-2. Additicnal receiving fields may bte sgecified
{data-name-3 etc.). 'When 3 group item s a receiving field, characters are maved
without regard to the level structure of the group involved and without editing.

Subscripting or indexing zssociatad with data-name-2 is evaluated immediately
before cata is moved o the raceiving field. The same is true for other receiving
fields {data-name-3, sotc., if anv). ZSut for the sourze field, subscripting or
incexing {asscciated with data-rame-l) is evaluatad anly cnce, befare any data is

moved,

Ta illustrate, consicder the statzment

MOQVYE A{8) TC 8, CB),

which is aquivalant o

MCVZ A 78) TC temp
MCVE temp TO 28
MCVYZ tamo TO C (B)

where ta2mp is an intermediat2 result fleld assigred automatically sy the

compiler.

The following consideraticns pertain to moving items:

1.

Numeric (extarnal cr internal decimal, binary, numeric literal, ar
ZZRQO) or alphanumeric to numeric or report:

a. The items are sligned by decimal points, with generaticn of
zeros or truncation on either 2nd, as required. [f source is
alphanumeric, it is treated as an unsigned integer and should
not be lenger than 31 characters.

b. When the types of the source field and rec2iving fleld differ,
cenversion to the type of the receiving fleld takes place.
Alphanumeric sourcs items are treated as unsigned integers
with Usage Display.
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The items may have special editing perfoermed on them with
sucoressicn =f zeras, inserticn ¢f a dollar sign, ets., and
cec:mal soint aiignment, as specified by the receiving arsa.

Ore shouid Act move zn item whese PICTURE declares it to te
alohabetic cr alphanumeric editad %0 a rumeric or report item,
nor is it possible to move a numeric item af any sert to an
alphabetic item though numeric integers and numeric repcrt
items cz2n be maved ta alphanumeric items with cr without
editing, Yut coeraticnal signs are not moved in this case 2ven
if "SIGN [S SEPARATE" has been specified.

Nen-numeric sourceand destinationss

3.

The characters are olaced in the receiving area from left to
right, unless JUSTIFIZD RIGHT agplies.

[f the receiving field is not completely filled by the data -eing
maoved, the remaining sositicns are filled with spaces.

he source field is lcnger than the receiving field, the mave

ife
terminatad as scon as the receiving Tield is fliled.

(s

When overiagping fleids are involved, resuits are not sredictasie.

Acoencix [[ sheows, in tatuiar form, all permissible combinaticns aof
scurce and rece2iving field types,

An itam having USAGCE IS INCEX cannot accear as an ogersncd of a
MQVE statement, See S in Chagter 4, Tacle ~ancling,

Txamplies of Data Movement {3 represents blank]:

Source Fieid Regeiving Field
RICTURE | Value PICTURE | Vaiue befare MCVZ | Value after MCVEZ
99V 99 1234 399V 39 9876~ 1234+
99V 99 1234 FIV9I 987 123
SSV9 12- 99V 399 98765 01290~
XXX A28 XXXXX YIXEW A28bb
9V9I9 123 99.99 87.65 01.23

G-
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4,3 INSPECT STATIMENT

The INSPECT statement enables the programmer to examine a charsctar-string
item, Cpticns permit varicus combinations of the fellewing sctions:

1. counting agpearances of a specified character
2. replacing a specified character with ancther

3. limiting. the above acticns by requiring the appearance of other
specific characlears

The format of the INSFPZCT statement is:

INPECT data-rame-l [TALLYING-clause] (REPLACING-clause]

where TALLYING-cizuse has the fermat

{ CHARACTZRS |

TALLYING catz-rame-2 FCR ALL I LZADING operand-3 |

[BEFCRE | AFTZR INITIAL cperand-a]

angd REFPLACING-clause has the format

[C=ARACTERS
REPLACING lAl_L | LEADING ! FIRST cperand-5) 3Y scerand-5

(BEFZPRPZ | AFTZR NITIAL operand-7]

Secause data-name-l s t3 be treated as a string of characters by INSPEZCT, it
must not 2e cdescribed oy LJSAC;:. [S NCEX, CCMP, or CCMP-3, Cata-name-2
must be a numeric dats item.

[n the atove farmats, sperand-n may he a quotad literal of length ocre, 2

figurative constant signifying a single character, or a data-mame af an item
whese lengt"\ is one,

TALLYING-clause and REPLACING-clause may not both be omitted; if 2oth are
oresent, TALLYING-clause must be first, '
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TALLYING-clause causes character-dy-character comparison, from left to right,
of data-name-l, incrementing data-name-2 by one each time a match is found.
When an AFTER INITLAL operand-4 subclause is present, the counting process
begins only after detection of a character in data-name-l matching operand-4.
If BEFCRE INITIAL operand-4 is specified, the counting process terminates upon
encauntering a character in data-name-1 which matches coperand-4. Also going
from left to right, REPLACING-clause causes replacement of characters under
conditions specified by the REPLACING-clause, [f SEFORE INITIAL cperand-7
is present, replacement does rot continue after detection of a character in
data-name-1 matching cperand-7., If AFTER INITIAL operand-7 is present,
reanlacement cdoes rot commence until detection of a character in datz-name-l
matching cperand-7. ‘

With bounds cn data-name-l thus cdetermired, TALLYING and REPLACING is
done on charactars as specified by the follewing: .

e
N 1. "CHARACTERS" implies that every character in the Bbounced

(

data-rname-]l is o be TALLYed or REPLACEd.

2 "All gperand”" means that all ¢characters in the bBounded data-name-]
which match the "operang" character are @0 sarticipate in
TALLYing/REFLACINg.

3. ".ZADING operand” specifies that conly characters matching
"operang” from the laftmost porticn of the bounded datsz-name-l
which are contigucus (such as leading zeros) are to participate in
TALLYing or REPLACINng.

4. "FIRST ocoerand" specifies that anly the first-encountered character
matching "eperang” is to oarticipats in REPLACIng. (This opticn is
unavailable in TALLVYing.) '

When both TALLYING and REPLACING clauses are present, the two clauses
sehave as if two INSPECT statements were written, the first containing only a

T TALLYING-clause and the second containing enly a REPLACING-clause.

In developing 3 TALLYING value, the final resuit in data-name-2 is equal to the
tallied count plus the initial value of data-name-2. In the first example helaw,
the item CCUNTX is assumed to have been set to zero initially elsewhere in the
program, :

. [

('.‘3»
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INSFECT [TeEM TALLYING CéUNTX FCR ALL "U" REPLACING LEADING A"
3Y "E" AFTZR INITIAL "L

Origiral ITEM): SALAMI ALABAMA
Resuit ([TEM): SALEMI ALEEAMA
Final (COUNTX): 1 1
INSPECT WORK-AREA REPLACING ALL DELIMITER BY TRANSFORMATICN
Original "MORK-AREA}: NEW YORK N Y (length 186)
Original (CELIMITER): (space)
Qrigiral (TRANSFORMATION): . (period)
Result WORK-AREA): NEW.YCRK..N.Y...
NOTE

[f any data-pame-1 or cperand-n is
described as sigred numerie, it is treated
as if it were unsigned,

2.5 ARITHMETIC STATEMENTS

Therz are five zrithmetic stataments: AQD, SUBTRACT, MULTIFLY, CIVICE
arc CTMPUTEZ. Any arithmetic statement may be either imperative or
cengiticnal., When an arithmetic statzament irciudes zn CN SIZE ERRCOR
sceciticaticn, the entire statement is termed cconditional, because the size arrar
cInciticn is data-depencent,

An 2xamplie of a conditional arithmetic statement is:

ACO 1 TO RECCRD-COUNT '
ON SIZE ZRRCR MQVE ZERQ TQO RECCRD-CCOUNT
CISPLAY "UIMIT 99 EXCEZETED".

If a size srror occurs (in this case, it is apparent that RECORD-CCUNT has
PICTURE 99, and carnot hold a value of 100}, both the MCVE and DISPLAY
statements are 2xecuted.

The three statzment components that may appear in arithmetic statements
(GIVING option, RCUNDED aption, and SIZE ERRCR cption) are discussed in
detail later in this secticn. '



CCRBCL- Reference Manual 84
Procecure Divisien

Sasic Ruies for Arithmetic Stataments

1. All data-names used in arithrmetic statements must He eiementary
Aumeric data items that are defined in the Data Division of the
program, except that operands of the GIVING option may be report
{numeric edited) items, Index-names ard index data items are not
permissible in these arithmetic statements (see Chapter 6).

2. Céeimal paoint ahgnment is supplied automatically throughout the
computaticns.

- 3. Intermediate result fields generated for the evaluation of arithmetic
expressions assure the accuracy of the resuit field, except where

hign-order truncation is recessary.

flf

5.1 81ZZ ERRCR CPTICN

[f, aftar cdecimal-point alignment and any low-crder rounding, the absolute value
of a caiculated result 2xceeds the largest value which the receiving fleld is
capapie of holding, a2 space size error conditicn exists,

The cotional SIZT EXRROR clause is written immediately after any zarithmetic
atatement as zn extansicn of the statement. The format of the SIZT ZRRCR
egticn is

CN SIZE 2RRCR imperative statement ...

If the 3IZE ZRRCRK cption i{s present, and a2 size arrer condition arises, the value

of tre resuilant data-name is uraltared and the series of imperative statzments
scecified for the conciticn is executad.

If the SiZZ ZRARCR goption has not been specified and a size error condition
;- 3rises, ne assumpticn should be macde about the final result.

An arithmetic staterment, if written with the SIZE ZXRROR option, is not an

imperative statament. Rather, it is 3 conditional statement and is prohibited in

contaxts where only imperative statements are allowed.

1 )-

wLod
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4.5.2 RCUNCED CPTICN

[f, after cecimal-point alignment, the number of places in the fraction of the
result is greatar than the number of places in the fractiscnal part of the data
item that is to be set equal to :the calculated result, truncaticn occurs unless the
RCUNDED option has tCeen specified.

when the RCUNDED option is specified, the least significant digit of the
~esultant data-mame has its value increased by 1 whenever the maost significant
digit of the excess is greatar than or equal ta 5.

Rounding of a computed regative resuit is performed by rounding the absclute
value of the computed result and then making the final result negative.

The following chart illustrates the relaticnsnip between a calculated result and
the value stored in an itam that is to recs2ive the calculatad result, with and
without rounding.

[tam 0 Receive Calculatad Result
Zalculatad SICTUREL Value After Vzlue After
Result Rounding Truncating
-12.35 S39V9 -12.4 -12.3
3.4232 IV9 8.4 8.4
35.5 SOV 9 35.8 35.8
85.5 S39V 86 85
3CS53 SV 399 G06 005

[llustration of Rounding

-y

TURE, rounding or truncation occurs relative to the

'“hen the low aorder int2ger nasiticns in a resuitant-identifier are representad by
the character P in its RIC

rightmaost integer position for which storage is allowed,

3.5.3 GIVING CPTICN

[f the GIVING option is written, the value of the data-name that follows the

word GIVING is macde equal 10 the calculated result of the arithmetic cperaticn.

The data-name that follows GIVING is not used in the computation and may be a
. repcrt (numeric-aditad) item,
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4.5.4 ACD STATEMENT

The ACD statement acdds two or mare numeric values and stcres the resulting
sum. he ACC statement general format is:

numeric-literal
ADD data-name-1 -

' TO :
GV ING}data-name-n [ROUNDED] [SIZE-ERROR —clause]

When the TO option is used, the values of all the data-names (including

data-name-n) and literals in the statements are added, and the resuiting sum

renlaces the valte of cata-name-n. When the GIVING optien is used, at [east two

data-names zncd/or nurmeric literals must be coded between ADD and GIVING.

The sum of the values of these data-names and literals {not Iincluding
. data-name-n, renlaces she value of data-name-n.

The following are examgies of proper ADD statements:

ADD INTZREST, CEPCSIT TO SBALANCE RCUNDED
ACO RESGULAR-TIME QVERTIME GIVING GRCSS-PAY.

The first statement wculd result in the sum of INTZREST, DEPCSIT, ang
SALANCZ teirg placed at BALANCE, while the second weuld resuit in the sum
of REGLULAR-TIME and CVZRTIME earnings being placed in item GRCS3-PAY.

!

4.5.5 SLBTRACT STATIMENT

The SUBTRACT statement suitracts cne ¢r mcre numeric daca items from 2
specifieg [tem ard stores the difference.

The SUBTRACT statement general format is:

-
g..}-.--"

{data-name-l
SUBT=RACT |numeric-literai-1) ... FRCM

\data-narne-m (CIVING data-name-n] ]
numeric literzal-m GIVING data-name-n

. [RCUNDED] [SIZE-ERRCR -clause]

The effect of the SUBTRACT staterment is to sum the values of all the operands

that precede FRCM anrd subtract that sum from the value of the item following
FRCM, ’

The result (cifference) is stcred in data-name-n, if there is a QIVING cpticn.
Ctherwise, the resuit is stored in data-name-m.

5



ccaoLn. Reference Manusg! - Releass 4 57
~Procedure Division

4,5.6 MULTIPLY STATEMENT

The MULTIPLY statzment multiplies two numeric data items and stores the
oroduct.

The general format of the MULTIPLY statement is:

MULTIPLY [data-name-1 }
numeric-literal-1l

8y

data-name-2 [GIVING data-name-3] }
numeric-literal-2 GIVING datg.name-3

[(RCUNCED] (SIZE-ZRRCR -clause]

-

When the GIVING coption is omitted, the seccnd operand must 9e 3 data-name;
the product repiaces the value of data-rame-~2. For example, a new SALANCE
value is computed Sy the statement MULTIPLY 1.03 8Y BALANCE. (Since this
or<der may seem somewnat unnatural, it is recommenced that GIVING always e
written, e.g. MULTIPLY 1.03 8Y SALANCEI GIVING 8ALANCE.)

4.5.7 DIVIDE STATEMENT

The CIVICE staterment divides two numeric values and stores the quotient. The
general fermat af the DIVICE statzment is:

CIVIDE [datz-name-l } {_B_Z ] {data-name-z |
nurneric-literai-l INTO numeric-litaral-Zf

[{CIVING cdata-name-3] [RCUNDED] [SIZE-ERRCR~clause]

The BY-form signifies that the first operand (data-name-l or numeric-literzl-1;
is the divicend (numeratar), and the second operand (data-name-2 ar
numeric-litaral-2) is the divisor {(demnominator). [f GIVING is not written in this
case, then the first goerand must Se a data-name, in which the gquotient is stored.

The INTC-ferm signifies that the first operand is the divisor and the second
cperand is the dividend. If GIVING is not written in this case, then the second
cperand must be a data-rame, in which the quctient is stored.

Division by zero alwavs causes a size-error condition.



COBQOL. Reference Manual - Release 4 58
Procedure Division

4,5.8 COMPUTE STATEMENT

The CCMPUTE statement svaluates an arithmetic expressicn and then stores the
result in 3 designated numeric ar repart (numeric edited) item.

The general fermat of the COMPUTE statement is:

COMPUTE data-name-1 [ROUNDEDL..= .

[SIZE-ERRCR <clause]

data-name-2
numeric-literal
arithmetic-expression

An example of such a statement is:
COMPUTE CROSS-PAY RCUNDED = BASE-SALARY *
(1+ 1.5 * {HCURS - 40) / 40).

An arithmetic expressicn is a oroper cembinaticn of numeric literzls,
data-rames, arithmetic operators ard parsntheses. In general, the data-names in
an arithmetic expressicn must desigrate numeric data. Cansecutive data-names
{cr literals) must be separated by an arithmetic operator, and there must be ane
or more blanks en 2ither side of the cperator. The gperators ares

for additicn

fer subtraction

fer multiplication

for divisien

foar expenentiaticn to an intagral power.

t‘;*l-‘-

When mare than ore operation is to de sxecuted usu"g a given vanacle cr ta2rm,
the crcer of precedence is:

1.  Unary (involving one variable) plus and minus

2. Exponentiation

J. Multipilication and Divisicn

4. Addition and Subtracticn
Parentheses may be used when the normal order of operaticns is not desired.
Expressions within parentheses are evaluated first; parentheses may be nested to

any level. Consider the following expression.

A+B/(C-D*£)
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Evaluation of the above expression is performed in the following ordered
sequence:

1. Campute the procuct D times £, considered as intermediate result R1,
2. Ccmpute intermediate result R2 as the difference C - R1.
3. Divide B by R2, providing intermediate result RJ.
4, The final result is computed by additicn of A to RJ.
Without parentheses, the expression
A-83/C-D*E

is evaluated as:

Rl=8/C
R2=A +«R1l
R3=0+*c

final result = R2 - R>

When parentheses are emploved, the fellowing punctuatic_n rules should be used:
L. A left parenthesis is oreceded by one crtmore spaces.
2. A right parenthesis is followed by cne or mcre spaces.

The exgressicn A - 3 - C is evaluated as (A - B8) - C. Unary cperaters are
permittad, 2.3.:

CTMPUTE A = +C +» -4.5

COMPUTE X = .Y
CCMPUTE A, 8(I) = -C - 0(3)

4.6 GO TO STATEMENT

The GO TO statement transfers central from one portion of a pregram o
ancther. [t has the following generai format: -

GO TO [procedurs-name-1 [ [procedure-name-2] ...DEPENDING ON datz-name] ]

The simple form GO TO procedure-name-l changes the path of control o a

design_ated paragraph or secticn., [f the GO statement is without a
prececure-name, then that GO statement must be the only one in a paragraph,
and must be ALTERed (see 4.12) oriar to its execution.
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The more general form "esigra:es N proc=dure-names as 3 choice of N paths to
transfer to, if the vaive of data-name is 1 to N, respectwely Ctherwise, there
is no transfer of contral and execution proceeds in the normal sequence.
Data-name must be a numeric elementary item and have ro pasitions 9 the right
of the decimal soint.

If a GO (nen-CEPENDING) statement appears in a sequence of lmperatwe
statements, it must te ..l"e last statement in that sequence.

4.7 STCP STATSMENT

The STOP statement is used to terminate or cdelay executicn of the ghject
program,

The foermat of “5is statement is:

KRUN
STOL iiteral

STCP RUN tarminates executicn of 3 program, clesing all files and returning
control to the cperating system. If used in 3 sequence of imperative stataments,
it must be the last statement in that seguencse.

The form STCP literal displays the specified literal cn the console and suspends

executicn. Executicn of the program is resumed only after operacor
intervention., Presumably, the operator performs a functicn suggestad by the

ccntent of the literal, pricr to resuming program execution by pressing the
carriage return kev.

4.8 ACCEPT STATZMENT

The ACCEPRPT statement is used by a processing program to obtain low-valume
ingut at runtime, Four formats are available:

Farmat _1_:

DATE
ACCZPT identifier-1 FROM DAY
TIME

CINE NUMBER
ESCAPE XEY

Format 2

ACCEPT icentifier-2
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Fermat 3:

ZERC-FILL

CEF T-JUSTIFY

RIGHT-oUST.F Y

ACCEPT cosition-spec identifier-3 (VT TRAILING-SIGN voe
$ PRCMPT

UFDATZ

LENGTH-CHFECK

AUTC-3KIP

8ZEP

( SPACE-FILL

\

Fermat 42
ACCEPT screen-name [CN Z5CAFE imperative-statsment]

The functicn of each form of the ACCEPT statement is to acquire data frem z
source external to the sregram and place it in a specified receiving fieid cor set
of receiving fieids. The ferms giffer primarily in the data scurce with whnich
theyv are cesigred to interface, The fermat 1 ACCZPRPT cbtains infermation from
systam-defined data items. The cther fcrmats of the ACTZPT statement
receive data keved in By an gperatsr at the system console cevigce, For format
2, this cdevice s assumed to te a t2letype, 2 glass teletype, or a CRT tarminal in
scrailing mede. For fermat 3, it is assumed that the input Zevice is a viceg
terminal ang that screiling is not desired. The farmat 4 ACCZPT recsives 2an
entire data entry form (as cefired in the STREIN SECTICON) when it nas seen
compteted by the tarminal operator. Nete that an crdinary CRT terminal is
suitaole as an irput cevice for a fermat 2, 3, or & ACCZPRPT, although the ccssicis
effects cn the apgpearance 2f the screen will differ as indicated in the discussicn
be:ow, The eoffects of the varigus MITH =shrase opticns of the format 3 ACZTZ>T
statement are summarized in Sectien 4.3.3.3.

2.8.1 FCRMAT 1 ACCERT STATEMENT

Any of several systam-defined data items may be cbtained at executicn time by
use af the format 1 ACCEZPT statement.

The formats of the system-defined cata items are:

DATE -- a six digit value of the form YYMMOOD (year, month, day). Sxample:
July 4, 1976 is 760704

DAY — a five digit "Julian date” of the farm YYNNN where YV is the two low
order digits of year and NNN (s the cay-in-year number hetween 1 and 3€4.
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TIME -- an eight digit vaiue of the form HHMMSSFF where Mk is frem 00 to 23,
MM is frem G0 to 59, SS is frem 00 to 59, and FF is from Q0 o 99; HH is the
hour, MM i3 the minutes, SS is the seconds, and FF represents hundredths of a
seccnd,

LINE NUMBER — 3 two digit value that represents the line {terminal) on which
the program is currently running. In the COBOL-30 system, the value of LINE
NUMBER is always 00,

ESCAPE KEY - a two digit ccde generatad by the key that terminated the mast
recently axecuted format 3 or format 4 ACCEPRT statement. [dentifier-l can be
interrogatad to determine exactly which key was typed. Input may be

terminated by any of the following keys, and cause the ESCARPE KEY value to be
set as shown:

Backtab {terminatas only format 3 ACCEFTs) $9

Escape a1

Field-terminatar (of the last ca
field if fermat 4 ACCZPT is used)

Functicn key 82-nn

All key codes zare defined in the CRT driver for the terminal Seing used (refer o
Apcendix A of the User's Guide). Cn most tecrminals, backtab may Se antared as
CCNTRCL-3 or °; escape is the E3CARZ or ALT key; field-terminatsr may “e
entered as CARRIAGZ RETURN, LINE FZZD, TAB, =NTZIR, NEW LINE cr
CONTRCL-I; ard the functicn kevs are uysually CCNTRCL-A, CCNTRCL-C, 2nd
CCNTRCL-X, generating ESCAFE KEY values of 02, 03, and 34 respectively, [f
input is terminated as a resuit of using the AUTO-3IKIP option {i.e.,, no
terminator key is struck), the ZSCAPE <ZY value is set to Q0.

identifier-1l should be an unsigned numeric integsr whose length agrzes with the

centent of the system-defined data item. (f not, the standard rules for a MOV Z
govern stcrage of the source value in the receiving item (identifier-1).

4.8.2 FCRMAT 2 ACCEPT STATEMENT

Format 2 of the ACCZPT statement is used to accept a string of input
characters from a scrolling device such as a teletype or 2 CRT in scrolling
mode. ‘Mhen the ACCEPT statement is executed, input characters are read from
the console device until a carriage return is encountered, then a carriage
retum/line feed pair is sent back to the console. The input data string is
considered to consist of all characters keyed pricr ta (but nct including) the
carriage return.

(J
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For a Format 2 ACCEPT with an alphanumeric receiving field, the incut data
string is transferred to the receiving field exactly as if it were being MOV Ed
from an alphanumeric fieid of length equal ts the number of characters in the
string. (That is, left justification, space filling, and right truncaticn occur Ly
default, and right justification and left truncaticn gccur if the receiving field is
cescr Ibed as JUSTIFIED RIGHT.) If the receiving field is alphanumeric-edited, it
is treated as an alphanumeric field of equal length (as if each character in its
PICTURE were "X"}, so that no insertion editing will occur.

For a Format 2 ACCZPT with a numeric or numeric-edited receiving field, the
input data string is sulfjected to a validity test which depends on the PICTURZ aof
the receiving field. (If the receiving field is cescribed as CCMP, its PICTURE is
treated as "S9(5)" for purpcses of this discussion.) The digits Q through 9 are
censidered valid anywhere in the input data string.

The decimal point character (period ar comma, cepending on the CETIMAL
PCINT IS clause of the CONFIGURATICN S CTICN) is considered valid if:

1. it occurs only once in the input data string, and

2. if the PICTURE of the receiving field contains a fracticnal digit
ngosition, that is, a "9", "Z", "*"' or fleating inserticn charactar whicn
appears to the right of either an assumed cecimai point "V") or an
actual decimal geint ("),

The cperaticnal sign characters "+" and "-" are ccnsidered valid anly as the first
or last character of the inout string and anly if the PICTURE of the receiving
fieid contzins one of the sign indicaters "3, ".'", "-", "CR", cr "T8",

Ail other charsctars are considered invalid., If the input data string is invaiid,

the message "INV ALID NUMERIC INPUT -« PLEASE RSTYPE" is sent to the
canscle, and another input data string is read.

‘When a valid irput data string has Seen obtaired, data is transferrad to the
receiving fleld exactly as if the instructicn Seing executed wers a MCVE to the

receiving field fram a2 hypochetical source field with the foilowing
charactaristics:

1. aPICTURE of the form $9...9V9%...9
2. USAGE DISPLAY

3. atotal length equal to the number of digits in the input data string
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4.

. 8.

as many digit positions to the right of the assumed cecimal point as
there are digits to the right of the explicit decimal coint in the input
data string (zero if there is no decimal point in the input cata string)

current contents equal to the string of digits embedded in the input
data string -

a separate sign with a current negative status if the input data string
contains the charactsr "-", and a current pgositive status otherwise.

4,83 FORMAT 3 ACCEPT STATEMENT

Format 3 of the ACCZPT statement is used to accept data into a field from a

non-scrolling video terminal. The faollowing syntax rules must be cbserved wnen
' the fermat J ACCEPT is used: :

e L

LR

2

5.

8.

identifier-3 must reference a data itam whcse length is {ess than cr
aqual to 1920 characters

the ootions SPACE-FILL and ZERC-FILL may not both be specified in
the same ACCEPT statement

the opticns LEFT-JUSTIFY and RIGHT-JCUSTIFY may rct both be
specified within the same ACCERPT statement

if icdentifier-3 is cescribed as a numeric-editad item, the UPDATZ
opticn must not te specified

the TRAILING-SIGN option may be specified only if (dentifier-3 is
descrived as zan elementary numeric data itam. [f icentifier-3 is
described zs unsigred, the TRAILING-SIGN apticn is ignored

fer alpchanumeric or aiphanumeric-edited identifier-3, the SPACE-FILL
aption is assumed if the ZERC-FILL cption is not specified, and the
LEFT-JUSTIFY option is assumed if the RICHT-JUSTIFY opticn is not
specified ' :

far numeric or numeric-edited identifier-3, the ZERC-FILL option is

assumed if the SPACE-FILL optisan is not specified.

4.8.3.1 Data Inout Field

The pesition-spec and receiving field (identifier-3) specifications of the format 3
ACCTEZPT statement are used to define the location and characteristics of a3 cdata
incut field cn the screen of the console video terminal.
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Locaticn of the Data Incut Fisid

Tre positicn-spec is of the form

LIN [{+} integer-l] QQ_E[{ } integer-)] )
¢ - -

integer-2

_ B integer-4

The opening and clcsing parentheses and the ccmma and space separating the
twe majcr bracketed grougs are required. The pcsiticn-spec specifies the
pesiticn en the censcle CRT screen at which the cata input field will begin. LIN
and COL are COBCL special registers. cach behaves like a8 numeric data itam
with USAGE COMP, but they may ke referenced by =very CC8CL pregram
without bezr'g declared in the DATA DIVISICN,

If LIN is specified, the data ingcut field will begin cn the screen roew whose
number is equal ta the value of the LIN special register, incremented {cr
decrementad) oy intager-1 if "+ integer-l" {or "- intager-1") is specified., [
integer-2 is scecified, the data input fieid will begin on the rcw whcse numger s
irtager-2, [f reither LIN ner integer-2 is specified, the data input field will
becin cn the screen row containing the current curser positicn,

If CCL is specified, the cata inout fieid will tegin in the screen calumn whcese
numeer is 2equal tn the value of the CCL special register, incremented ‘cr
dec:emented} oy integer-3 {f "+ intsger-3 {or "- integer-3") is sgpecified. If
intager-3 is sgecified, trhe data input fleld will begin in the screen column whese
numper is intsger-4, [f reither CCL nor intager-4 is sgecified, the data ircut
fleld will egin in the screen column cantaining the current c'..rsor positicn.

Characteristics of the Data Incut Field

The charac:eristics (other than pesition) of the data ingut flelé cn the CRT
screen are determined by the receiving field's PICTURE soecification (which is
treatad as S9(5) in the case of an item whose USAGE is CCMPUTATICNAL)., For -
alghanumeric or alphanumeric-edited identifier-3, the data input field is simply 3
string of data incut character positicns starting at the screen location specified
by position-spec. The length of the data input field in character positions is
equal to the length of the receiving field in memary.
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For numeric cr numeric-adited identifier-3, the data input field may cantain anv
or all of the fallowing: intsger digit positicns, fracticnal digit positions, sign
~ositicn, cecimal goint pesition. There will be one digit position for each "9,
nZn, ten mon o er ngn-initial floating insertion symbol (a floating insertion symbol
is a "+", "o" ar 'S" which is not the last symbol in a PICTURE character string)
in the PICTURE of identifier-3. Each digit position in the data input field is a
tracticnal digit sositicn if the corresconding PICTURE character is to the right
of an assumed decimal pgint ("V") cr actual decimal point {".") in the PICTURE
of icentifier-3. Cthrerwise it is an integer digit pesition., There will be one sign
positicn if identifier-3 is described as signed, and no sign pasition otherwise,
There will be cne cecimal paint positicn if there is at l2ast ¢nme fracticral digit
position, and rg decimal point position ctherwise,

The data imput positicns which are cefined will gcsupy successive charzacter
ngositions on the CRT scresn beginning with the besition specified by
sositicn-spec. [f TRAILING-SIGN is specified in the ACCZIPT statement, the
data input pcsitions will be in the fellowing sequence: integer digit positions 'if
any;, decimal peint pesition (if any), fracticnal digit positicns (if any, sign
pesition (if anv). If TRAILING-SIGN is not specified, the data inout psositicns
will te in the fcilowing sequence: sign gosition (if any), integer digit positicrs ‘if
any), cecimal goint scsiticn (if zny), fractienal digit aositicns {if anv). '

4,3.3.2 Data Imcut arnd Tata Transfer

A character entered inte the data ingut fleid by the terminal cgeratsr mav te
treated =2ither ss an ediling cnsracter, a tarmiratsr key or a aata charac:ar,
When a terminatar kev is typeq, the ACCZPT is izrmirated and the E3CAFE
<EY value is set as ZJescrited in secticn 4.8.1. This vaiue can e interrcgstac ov
using a format | ACCEZRPT statement rACM ESCAFE KV,

The editing characters are line-delete, forward-space, Sackspace, a2nd rubcut.
Cn most terminals, these characters may be entered as controi-U, contrsl-F,

cantrol-H, and CEL (or RUB) respectively. The zction of the editing characters

is cescribed later in this secticn; for now, anly data characters will e consigered.

See the CCBCL-80 User's Cuice for further information an the definition of
editing and terminatsr characters.

Alphanumeric Receiving Fleld

Consicer first the execution of the format 3 ACCEZPT statement with an
alphanumeric cr alphanumeric-edited receiving field. An alohanumeric-edited
receiving fleld is treatad as 2n alphanumeric field of the same length (as if every
character in its PICTURE were "X"). Specifically, nc insertion =giting wiil cczur.
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The initial appearance of the data input field deoends an the specificaticns in the
‘MITH phrase of the ACCEIPT statement. If UPDATE is specified, the current
contents of identifier-J are displayed in the input field. In this case all ¢ata
inout pasitions will be treated as if they were keyed by the tarminal operatar. If
LUPDATE is rot specified, but PROMPT is specified, a period (".") is dispiayed in
each input data position. If neither UPOATE nor PROMPT is specified, the data
incut field is not changed. The cursor is placed in the first data input position,
and characters are accepted as they are keyed -y the cperater until a terminstor
character (normally carriage retumn) is encountered. If AUTQO-SKIP is specified
in the ACCEPRT statement, the ACCZPT will alsg be terminated if the operator
keys a character into the last (rightmost) data input pesiticn,

As each input charactar is received, it is echoed to the CRT screen, except that
non-displayable characters are echoed as "?". [f ali paositicns of the cata inout
field are filled. additional input is ignered until a terminator character <r 2diting
character {listed apove) is encountered. [f RIGHT-JUSTIFY was soecified in the
ACCEPRPT statement, the gperator-keyed characters are shifted to the rightmest
positicns of the data incut field when the ACCEZPT is terminated. All urkeved
character oositions are filled on tarmiration; the fill characcar is either sczce [if
SPACE- FILL is in effect) or zera (if ZZRC-FILL. was specified).

The contants of the receiving field will te the same set of characters as apoear
in the incut field; however, the justificaticon of operator-keyed characters wiil ce
centrolled by the JUSTVIFIED specificaticn in the receiving fleig's zata
cescripticn, not By tne RIGHT- or LIFT-JUSTIFY cpticn of the AZTCTIFT.
Zxcess positicns of the -eceiving field will e filled' with spaces or zerces Zased
on the SPACZ- ar ZERC-FILL specificzticn in the ACCZPT statament.

Numeric Racziving Flield

Next, ccnsider the execution of a format 3 ACCZPT statement with a numeric
or numeric-edited receiving field. As Zescribed abcve, the data incut field on
the console CRT screen may contain integer digit oositions, fracticnal digit
pcsiticns, or both., First assume that bSoth are present; the gther cases will ze
treated as variaticns.
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As with the alphanumeric ACCZPT, the data input field may be initialized in a
way determined Sy the WITH options specified in the ACCEZPT statement. If
UPDATE is specified (not permitted for a numeric-edited receiving field), the
integer and fractional parts of the cata inout field will be set to the intsger ard
fractional parts of the decimal representation of the initial value aof the
receiving field, with leading and trailing zerces included, if necessary, to fill all
digit pcsitions. Except for leading zerces, these initialization characters are
reated as operatar-keyed data. If UPDATE is not specified, but PRCMPT is
specified, a zero will be displayed in each input digit pcsition. In either of these
cases (UPDATE or PROMPT) a cdecimai point will be displayed at the decimal
point position,

If reither UPDATE nor PRCMPT is specified, the incut field on the screen will

not be initialized, except for the sicn pasition. The sign peosition is always

initialized pesitive except when UPDATEZ is specified, in which case it is

¢ "nitialized according to the sign of the current centents of the receiving field.

n most systems, a positive sign position is shown as a space, and a negative sign
positicn is shown as a minus sign.

The curscr is initially placed in-the rightmost integer digit positien, a2nd
charactsrs are zccegted one a3t a time as they are keved Sy the cperatar. A
received character may be treatad in ¢ne of several ways. [f the inccming
charactar is a digit, previously keyed digits are sniftad cre pasiticn to the [eft in
the input field and the rew dicit is displayed in the rigntmost intager digit
nesition. If all integer digit positions have not been filled, the curser remains on
the rightmest digit positicn and another charactsr is zcceated., [f the entire
intager part of the input field has been filled and AUTQO-SKIP was sgecified, the
intager part is tarminated and the cursor is moved to the leftmest fracticnal
digit pasition. [f the integer part has bSeen filled and AUTO-3KIP was not
specified, the cursor is moved to the decimal pcint positien, and anyv further
digits <xeyed are ignored until the integer part is terminated with a decimal zcint.

~ If the character entared is one of the sign characters "+" or "-", the sign pesition

__ 3 changed to a positive or negative status respectively. Cursor sosition is not
- 3ifected. '

If tr-.g character entered is a cdecimal point character, the integer oart is
tarminated and the cursor is moved to the leftmaost fractional digit position.

If the character entered is a field terminator {normally carriage-return), the
ACCEPT is terminated and the curser is turned off. Any other charactsr is
ignared.

i)
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When the integer part is terminated, the cursor is placed in the leftmost
fractional digit position, and operator-xeyed characters are again accepted.
Digits are simply =cnged to the terminal. The sign charscters "+" and "-" are
treated exactly as they were while integer part digits were being entersd. The
field terminator character terminates the ACCZPT. (If AUTC-SKIP is in affec?,
filling the entire fractional part also terminates the ACCEPT.) Other characters

are igrored. After all digit positicns of the fractional part have keen filled,
further digits are also ignored.

If ro fracticnal diqit positicns are present, the decimal point is ignored as an
input character, and entry of intager part digits may be terminated only by
terminating the entire ACCZIPT. If no integer digit positicns are present, the
cursor is initially placed in the leftmast fracticnal digit pcsiticn and entry of the
fractional part digits proceeds as described above,

Cn termination of the format 3 ACCZPT of a numeric cr numeric-edited item,
¢atz is transferred to the receiving field. The exact form of the data in the
receiving field after execution of the ACCZIPT is as described in the last
paragrach of the discussicn aof the format 2 ACCEPRPT, where the role of tre
"irput data string” mentioned in that paragraon is taken Sy the string of
cnaractars cdisclayed in the data incut field. After terminaticn, if SPACZ-FiLL
is in effect, leading zerces in the intager part of the data incut field {(nect in the
receiving field) will te replaced by spaces, and the leadirg cceraticnal sign, if
gresant, wiil e moved to the rightmaost space thus creatad. ’

Editing Charzctars

The editing characters (lire-delete, fcrward-soace, backspace, and rubout) mayv
te used to cnarge cata which has aiready been keyed (cr susolied by the CCECL
runtime systam as 3 result of 3 WITH UPDATE specification). Zntering tre
lire-celeta charzcter will cause the ACCIPT to be restartad and all data keyed
Sy the gceratar cr initially present in tre receiving fieid to be lost. The cata
incut field cn the conscle screen will be re-initiziized if PRCMPT is in efface.
Ctrerwise, the data incut fleld will be filled with spaces or zerces according ta
the SPACE-FILL or ZERC-FILL specification,
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Typing the fcrward-sgace cr Sackspace characters will mave the curser forward

cr bhack

one cata incut positien in the case of an alphanumeric ar

alphanymeric-edited receiving field, or one diqit positicn in the case of a
numeric or numeric-edited receiving field. In ro case, however, will the
ferward-space or backspace characters mgve the cursor outside the range of
positions including (1) the positions ziready keyed by the operator (or filled by
CCBCL runtime support when WITH UPDATE Is specified), and (2) the rightmost
data input positicn which the cursor has occupied during the execution of this

ACCEPT.

If the cursor is moved to a position of this range other than the

rightmost, and a legal data charactser is entered, it is displayed at the current
curser positicn and the cursor is moved farward one cata peosition (alphanumeric

cr alghanumeric-edited) ar digit pasitian {(numeric or numeric-2dited).

Typing the rubcut charactzar effectively cancels the last data character sntersd,
The curscr is moved back one data position (digit positicn if the recsiving field is
¢ ‘Aumeric aor numeric-editad) and a fill character (space cr zerg) is displayed under
_ <he cursor {excect when the curseor is t¢ the left of the decimal point for a
numeric ACCEPRPT. Then ne fill character is displayed and the curser is not
moved, but the digit at the curscr zcsition is deletsd and all digits to the left of
it are shifted cne positicn to the right.) The rubout character has nc effect

unisss

e curscr is in positicn ta acgect 3 new data charsctar; in other worcs, it

has re erfect if beckspace character(s) have been used 0 move the curser hack
gver aiready keved acsiticns.,

2,3.3.3WMTH Fhegse Summary

The foilowing hst summarizes the efTacts af the WITH pnrase scecificaticns for a
format 3 ACCEPT with an zlpnanumeric or alphanumeric-editad regeiving fiela:

1

.'/ - 2¢
:\
3.
a,

SPACE-FILL causes unkeved charactar scsitions of the dzta (nput

field ard the recsiving fieid to te soace-filled when the ACCTEIRT is
termiratad.

ZERC-FILL causes unkeyed character scsitions of the data imput
field and the receiving field to be set tg ASCIl zerces wren the
ACCEPT is terminatad.

LEFT-JUSTIFY is treated by this compiler as ccmmentary,

RIGHT-SUSTIFY causes operator-keyed characters to occupy the
rightmcst positions of the data input field (on the screen) aftaer the
ACCEPT is terminated. Nate that the justification of transterreg
data in the receiving field is controlled by the JUSTIFIED declaratien
or default of the receiving field's data description, not by the WITH
RIGHT-JUSTIFY chrase. .

TN
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5.

6.

e g.

L

PRCMPT causes the data input field cn the screen ta Se set to all
pericds (".") befare input characters are acceptad.

UPDATE causes the data incut field to be initialized with the initial
contents of the receiving field ard the initial data to be treated as
operator-xeyed data.

LENGTH-CHECK causes a field tzrminator character to be ignerad
unless every data ingut pasiticn has Seen filled,

AUTO-SKIP forces the ACCZPT to te.terminated when all data input
pasitions have been filled. A tarminator charactar explicitly keyed
has its usual =ffect.

BE=ZP oc3uses 2n audible alarm o sound when the ACCS2T is
initialized and the system is ready to accept operator input,

The following list summarizes the effscts of the WITH chrase specificaticns for
the format 3 ACCZP T with a8 numeric or numeric-2ditad receiving field:

1.

2.

3.

:(‘

8.

P ACZ-FILLL causes unkeved digit pcsitions of the data input fieid
(nct of the receiving field) to the left of the (possibly implieg)
decimal peirt 0 be space-filled wren the ACTIPT is tarminated and
any leacing cperaticnal sign ta e displayed in the rightmost space
thus creatad.

LZERC-FLL causes zil unkeyed cigit acsitions of the <datz input feld
0 De set o zero when the ACTIPT is tarminatad.

LEFT-SUSTIFY and RIGAHT-JUSTIFY have no affect for a numeric cr
numeric-acditad receiving fieid.

TRALING-SIGN czuses the operaticnal sign to z2ccesr 3s the

rightmost paositien of the data input field. Ordinarily the sign is the
leftrmest pesiticn of the fieid.

PRCMPT causes the data input feld pcsiticns to be initialized as
follows tefare incut characters are acceoted: digit pesiticns to zero,
cecimal point pcsition (if any) to the cdecimal point charactsr, and
sign pesiticn (if any) to space.

UPDATE causes the data incut field to =e initialized to the current
contents of the receiving field and this initial data to be treated like
operatsr-xeyed cata. '
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7. LENGTH-C=ECK causes a received cecimal point character to be
igncreg uniess all integer digit pcsiticns have been keyed and a field
tarminator character to be ignored uniess all digit positions have

been keyed.

8. AUTO-SKIP causes the integer part of the ACCEPT to be terminated
when all integer digit positicns have been keyed and the entire
ACCEPT to be terminated when all digit pesiticns have been keyed.

9. BE=Z" causes zn audible alarm to

sound when the ACCERT is

inftialized and the system is ready to accept gperator input.

4.8.4 Examoles Using the Fermat 3 ACCZPT Statement

r"“
{_ Example 1:

Initcial Ccntants: Saet-un
ASCIEFGH Prior to executing
ACCZ?T Staz=nmen+%t: v
ACCEPT (L+ L) RS-DISCOUNT WITH PROMPT
At Start ¢ ACCE?T:
Qrerator Inters N: )
Executing

Ocerator IZInkers ONE:

Qrerator Enters Carriliace Return:

the ACCZEPT

NONEZBSY
Final Contan+ts
CLf Receiving Field:

NONEZSZZ

Result
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Zxample 2:

73

Qec=1v1“g Tield:
L0 VEND-NAME PIC X(’E).

Initial Contants:
ACMESUWIDGETS

ACCEDPT Statament:

ACCERPT (L4 1)
WITH PROMPT

VEND=-NANE
UPDATE.

Set-up
vrior to executing

Py IS

At Start of ACCEZZT:

ACMEZUWIDGETS
(I operator enters carriage
racurn herse, the rsceiving

Zield will not be changed.)

' - -
ers Line-~Ce_2T2:

L}

Executing
the ACCZ2T

i
1

e,‘_flnq Tield:

LBBBBEE DD

Resuls
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.n
-,

IC S9(4)vH8.

+ 4. COL - 3) CREDIT

YITH PROMPT TRAILING-SIGN.

Set-up

pricr to executing

At Start of ACC=ZPT:

00cg. a0y

- -
Cperator Znzars

0coa.acs

Qrerzatcr Zntars

00a?.00%

— oy vt u—

15

3
(r
(D
"
u

Cverator

[ 4
*

d37%.

10
0
'

1
o
cr
L
3
n

Cverator

gavs.

n
10
§

O
o
(1
g |
()
it
O
(3}
(L]
'3
ir

2rs

g87?%.50-

Executiac

- P

Final Contents
OL Recsiving o

ield

U&?EASU

Result
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6.3.5 FCRMAT & ACCZPT STATEMENT

Farmat 4 of the ACCEPT statement causes a transfer of infermation from the
operator's console to all TO and/or USING fields specified in the SCREEN
SECTION cdefinition of screen-name (or screen items subordinate to
screen-name.) Screen items having only a VALUE literal or a FROM clause have
no effect cn the operation of the ACCZIPT statament. Tach transfer consists of
an implicit format 3 ACCEPT of a field defined by the appropriate screen item's
PICTURE followed by an implicit MOVE to the asscciated TO or USING field.
When the ACCEPT is terminated, the ESCAPE KEY value i3 set as described
below and in section 4.8.1. This value can be interrogated by using a format 1
ACCZPT statement FRCM ESCAPE KEY. Fields are ACCEPTed in the order in
which they are cdefined uncer screen-name in the SCREEN SZCTICN. This crcer
czn be changed by use of the tacktab key, as cescribed below, but the oositicn of
the field on the screen deces not affa2ct the order.

If an escave key is typed during data ingut, the entire ACCZPT is terminated
without moving the current field to the associated TO or USING item, tre
ESCAPE KZV value is set to 01, arnd the ON ESCAPE statement is executaed. If
a functicn kev is typed, the appropriate ZSCAFE KEY value is set and the 2ntira
ACZZIPT is terminatad. If a field-tarminator key (carriage return, tab, stc.) is
tyced, the ZSCAPE KEY value is set ts G0 and the cursor maoves to the nmext
incut field Zefined under screen-name, if cre exists. [f the current field is the
last fileld, tme entire ACCZPT is tzrminated. [f the backtab key is typed, the
current fieid is terminatad ard the curser moves to the previous irnput fieid
cefired urcer screen<name. [f the current field is the first field, the cursar cdces
nct move frem that field. When a field is termimatsed by a furcticn key,
fleid-terminator ey, or backtao key, the csntents of the current field are mcoved
W the asseciatad TO or USING item, excegt in the case where no datz
cnaracters and no editing characiars “ave Jeen entered in that fisld. This allows

the operatcr to tadb forward or Backward through the input fieids without
affecting the contents cof the receiving items.

All the editing and validaticn features cdescribed in section 4.8.3.2 for the format
3 ACCZPT apply to the format 4 ACCZPT as well. Several SCREEZN SECTION
specificaticns listad in section 3.17 correspond to the format 3 ACCSTPT optians:
AUTO cerresgcends to AUTC-SKIP; BELL carrespeonds ta BEZP; and JUSTIFIED
ccrresponcs to RIGHT-JUSTIFY. Furthermore, if an input field specifies the
USING clause cr both a FROM and TO clause, the ACCZET will te executad with
the UPDATE opticn. Format 4 ACCZP T statements always use the PRCMPT
and TRAL.ING-SIGN cpticns when executing the individual format 3 ACCZPTs.
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If the screen itam's PICTURE specifies a numeric-2ditad or alphanumeric-editad
incut field, the ACCZPT is executed as if the field were numeric or
alphanumeric, rescectively. When the field is terminated the data is =cited
according to the PICTURE and redisplayed in the specified screen pesition. In
this case, the JUSTIFIED clause has ro effect.

Maves from screen fields to receiving items follow the standard CCOBCL- rules
for MQVE statements, except that moves from numeric-edited fields are
allowed. [n this case, the cata is input as if the field were numeric and the mcve
uses anly the sign, decimal point and digit characters. .

The format & ACCEPT dces not cause the display of any text ¢r prompting label
infcrmation. See the cdiscussion of DISPLAY in section 3.9, :

T &I DIFPLAY STATEMENT

The CISPLAY statement provicdes the capability of cutputting low-veoiume data
at runtime witkcut the overbhezd of file definition. The format of the CISPLAY
statement is:

., identifier
OISLAY J{[position-spec] literal e LLUPON mpemcnic-name]
ERASE
[screen-name]

The DISPLAY statement must e 2oded in accarcdance with the following rules:

L.

3.

icentifier must refarence 3 cata item whose length is less than cr
eqgual to 1920 charactars. -

mremaonic-name r'nust‘be defined in the PRINTER IS clause of the
SFECIAL-NAMES paraqrapn of the CONFICURATICN SECTICN

screen-name must De defined in the SCREEN SECTICN of the DATA
DIVISION.

£

u .
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The DISPLAY statement will cause cutput to be sent to the system conscle
cevice unless LPCN mnemanic-name is specified, in which case output will e
sent to tre oprimter. Each display-item (that is, each occurrence of icdentifier,
literal, SRASEZ, or screen-name) will be processed in tum as described in the
paragrapns tSelow; then, if neither pcsiticn-spec nor screen-name is coded in the
entire DISPLLAY statement, a carriage return/line-feed pair will be sent to the
receiving cevice.

4.9.1 Positicn-sgec .

For each display-item, if ~csition-spec is specified, the cursor is pcsitioned orier
to the transfer of data fcr the item. pcsition-spec is of the form:

s — puam —

ul -
+* +

LIN integer-1 CCoL intager-3

¢ U- = Ul- )

integer-2 integer-4

— ol —

The opening and closing parentheses and the comma and sgace separzting the
tw0 majcr Dracketad groucs are required. Position-spec sgecifies the pesiticn an
e conscle CRT screen at wmc"u the cursor will be slaced. LIN ana CCL zre
CCECL scecial registers. Zach behaves like a numeric cata item with USACE

CCTMP, tut they may be referenced by eavery CCTECL program withgut Zeing
f'eclarﬂc in the DATA SIVISION.

¥ LIN is sgeei ied, the curscr will be placed on the screen row wircse number s
scual to tre vajre of :he L_IN special register, incramented {or decrementsc) vy
int2ger-1 if "+ intager-1" {or "- int2ger-1") is specifiea. If integer-2 is specified,
the curscr will be siaced on the row whose number is integer-2. If reither LIN
nor integer-2 is scecified, the cursor will De placed on the screen row containing
the current curscr positicn.

If CCL is specified, the cursor will be placed in the screen column whose number
is equal to the value of the CCL special register, incrementad (or decrementad)
by integer-3 if "+ integer-3" {or "- integer-3") is specified. If intager-4 is
specified,-the cursor will be piaced in the scrzen column whose number is
integer-<, [f reither CCLL nor intager-4 is specified, the cursor will be placed in
the screen column containing the curreant cursor positign.
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4,3.2 [centifier, Literal. and ERASE

If identifier cr .iteral s soecified for a given display-item, the centents of
identifier cr the value of literal are sent to the receiving device. Since the data
trangfar gccurs without conversion or refcermatting, it is recammenced that
numeric data be moved ta numeric.edited fields for purposes of DISPLAY.

If ERASZ is specified and if pcsition-spec is coded for this or a previgus
display-itam, t e conscle screen will be cleared from the current cursor sositien
to the end of tre screen. The initial cursar pesition for the next display-item
will be that specified by the position-spec coded in the ERASE display-item, if
nresent, or the positien in which the cursor was left By the cgcrevious

display-item, If ZRASEZ is specified and no position-spec has been 2ncountzared
up to this point in the DISPLAY statement, no acticn will be taken.

.

P
™

— 4.9.3 Screen-rame

The DISPLAY screen-name statament causes a transfer of information from
screen-rame ‘or 2ach 2lementary screen item suocrdinate to sereen-name) ta the
censoie CRT screen. For each such screen item having a VALUE, FRCM, ar
USING specification, the specified literal or field is the source of tbhe cdisclaved
csta. rer a field having enly a TQO ciause, the effect is as if FRCM ALl "."
(pericd) had teen specified. The source data is MCVZd implicitly to a temperary
item Zefined 2y the acopropriate screen item's PICTURE for by the length of the
data in the case of 3 VALUE literai). Then an implied identifier-type CISPLAY
of the constructad temporary is executsd as modified by the scsiticnirng and
cenersl clauses ccded in the definiticn of the appropriate sgreen item. See
secticn 3,17 (SCREIN SECTION).
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4,10 PER

CRM STATEMENT

The PERFORM statement permits the executicn of 3 separats body of program
steps. Two formats of the PERFCRM statement are available:

Qoticn 1

PERFCRM range [{ data-name

integer
TIMES )

Ooticn 2

PERFCRM range [VARYING {data-name

index-name
FROM T

amaunt-1 3Y amount-2] UNTIL cendition.

(A more extansive version of apticn 2 is available for varying 2 ar 3 items
cencurrently, as explaired in Appendix VI.)

[n tre above syntacticsl presentation, the following definiticns are assumed:

1.

2.

Range s a pgaragragh-name, 3 secticn-name, or the construce
srocedure-name-1 THRU  procedure-name-2. T=RCLUGH s
syronymous with THRU. If anly a paragrapn-name is specified, the
return is after the parzgraph's last statement. [f only a section-.name
is specified, the retum is after the last statement <f the [ast
caragraph of the sectiagn. If 3 range is specified, ¢control is returred
afler the approoriate last sentence of 3 paragraph cr secticn. These
retum points are valid only wnen a PERFORM has been s2xecyted Lo
set them up; in cther cases, centrol will pass rignt through.

The generic operands amount-l and amount-2 may be a numeric
literal, index-name, or cdata-.name. [n practice, trese amount
specificaticns are frequently integers, or data-names that contain

integers, and the specified cata-name is used as 3 supscript within
the range.

In Option 1, the designated range is performed a fixed number of times, as
determined by an integer aor by the value of an integer data-item. [f no "TIMES"
phrase is given, the ranqge is performed cnce. When any PERFORM has finished,
executicn proceeds to the next statement following the PERFCORM statement.



*..-“

COBCL- Reference Manual - Release & 80
Procedure Division

In Opticn 2, the range is cerformed a variable number of times, in a steo-wise
srogression, varving from an initial value of data-name = amount-l, with
increments of amount-2, until a specified condition is met, at which time
executicn proceeds to the next statement after the PERFCRM.

The conditicn in an Cption 2 PERFCRM is evaluated pricr to each attemoted
executiocn of the range. Consequently, it is possible to not PERFCRM the range,

if the condition is not met at the outset. Similarly, in Optien 1, if data-name <3,

the range is not performed at all.

At run-time, it is illegal to have coricurrently active PERFORM -ranges whgose
terminus points are the same.

2.11 EXIT STATEMENT

The ZXIT statement is used where it is necessary to provice an sndpoint for a
procecure.

The farmat for the =XIT statement is:

eXIT

EXIT must acoear In the sgurce program as a one-word paragrach preceded by 2
saragraph-name and followed 2y a period. An exit paragrach pravicdes an
end-zoint to which preceding statements may transfer contraol if it is deciced o
Bbypass seme part of a section.

4.12 ALTER STATEMENT

The ALTER statement is used to medify a simple (non-depending) GC TO

statement elsewnere in the Procedure Division, thus changing the sequence af
exacution of srogram statements.

The ALTER statement general format is:
ALTER paragragh TQ (PRCCZED TO] procedure-name

Paragrapn (the first operand) must be a COBOL paragrach that consists of only 3
simple GO TO statement; the ALTER statement in effect replaces the former
operand of that GO TQ by procedure-name. Consider the ALTER statement in
the context of the following program segment.

GATE. GO TC MF-CPEN.
MF-CPEN. CPEN INPUT MASTER-FILE.

ALTER GATE TO PROCZED TO NCRMAL.
NCRMAL. READ MASTER-FILE, AT END GO TO EQF-MASTER.

“Examinaticn of thre above cade reveals the technique of "shutting a gate,”
providing a one-time initializing program step.
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4,13 [F STATEMENT

The IF statement permits the programmer to specify a series of procedurza]
statements o0 be executad in the event 2 stated condition is true. Cpticrally, an
alternative series of statements may be specified for executicn if the conditicn
is false. The general format of the [F statament is:

IF cenditicn statement(s)-1 1 ELSE statement(s)-2 1
NEXT SENTENCE| |& | NEXT SENTENCE|

The [F statement must be follgwed ilmmediately by a period.

Examples of [F statements:
1. IF BALANCE =0 GO TO NCT-FOUND. .
2. F T LESS THAN 5 NEXT SENTENCE £LSE GO TO T-1-4.

3. IF ACCCUNT-FIELD = FPACZS CR NAME = FACES ACD 1 70
SKP-CCUNT ELSE GQ TO BYPASS.

The first series of statements is executad only if the desigrmatad conditicn is
true. The second series of statements (ELSZ part) is exascuted only if the
designated condition is false. Refer to Appendix [II for discussicn of nestsc F
statements.

Regardless of whether the conditicn is true or false, the next sentence s
executed after execution of the appropriate series of statements, unless 2 GO
TQ is ¢contaired in the imperatives thal are executed, ar unlsss the nominal flow
of program si2ps is supersecded because of an active PERFCRM statament.

4.13.1 Coanditicns

A conditicn i3 either a simple condition ¢r a cempound conditicn, The four
simple conditions are the relaticnal, class, condition-name, and sign ccnditicn
tests. A simple relational ccnaition has the following structure:

operand-l relation gperand-2
where "gperand” is a data-name, literal, or figurative-constant.
A compound conditicn may be formed by connecting two conditicns, of any sort,

by the logical eperatsr AND or OR, 2.9., A < B QR C = D. Refer to Appendcix [
for further permissible forms involving parenthesization, NOT, ar "zboreviatien.”
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Tre simplest "simple relaticns" have three basic forms, expressed by the
relational symtols equal to, less than, or greater than (i.e., = or < or D).

Ancther farm of simple relaticn that may te used involves the reserved ward

NOT, preceding any of the three relational symbaels. In summary, the six simple
relations in ¢conditicns are:

Relation Meaning

= equal to

< less than

> greater than

NOT = not ecual to

NOT < greatsr than cr equal to )
NOT > less than cr equal to

~ It is worthwhile to briefly discuss how relaticn conditicns can bte compounced.

The reserved words AND or CR permit the specificaticn of a series of relaticnal

~2st3, 3s follows: -

L Indivicual relations connect2d by AND specify a compound ctndition
that is met {true) only if all the individual relaticnships are met.

- [ndividual relations connected by OR soecify a compound concition
that is met {true) if zny cre of the individual relaticnships is met.

The fallowing is an example of 2 compound relaticn conditicn centaining both
AND and CR connectors. Refer to Appendix [ for fermal specificaticn of
evaluaticn rules,

F X =Y AND FLAG ='Z CR SMTCH =0 GO TO PRCCESSING.

In the above example, executicn will be as fallows, cepending on varicus data values.

Data Vzlue Dces Executicn Go

X Y FLAG SWITCH to PRQOCZSSING?
10 ] 10 'Z' 1 Yes

10 | 11 A 1 No

10 § 11 A Q Yes

10 | 10 P! 1 No

é 3 P g Yes

6 é B 1 No

7~
i

&
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Usages of reserved word shrasings EGQUAL TO, LESS THAN, and GREATZR
THAN are acceptad equivalents of = < > respectively. Any faorm of the reaiacicn
may be preceded by the word [S, aptianally.

Sefore discussing class-test, sign-test, and ccndition-name conditions, methacs
of performing compariscns will be discussed.

Numeric Compariscns: The data gperands are compared after alignment of their
cecimal pcsitions. The results are as cefined mathematically, with any negative
values being less than zerg, which in turn is less than zny pasitive value. An
index-name or index data item (see Chapter §) may agpear in a comparison.
Comparisen of any two numeric operands is permitiad regarcless of the formats
specified in their respective USAGE clauses, and regardless of length.

Charactar Compariscns: Non-equal-length comparisons are permitted, with
spaces being assumed o0 extand the length of the shorter item, if recessary.
Relatiornships are defined in the ASCTI code; in particular, the lettars A.Z are in
an ascending segquence, and digits are less than lettaers., Giroup items are trezlad
simoly as character strings when compared. Refer to Apeendix [V for all ASCI
character representations.

Retuming to our discussicn of simple conditions, there are three additicnal ferms
of a simple condition, in acditicn to the relational form, namely: class tast,
ccnditicn-name test, and sign test.

A class test conditicn nas tre following syntactical format: n

NUMERIC
data-name IS INCT] AL-RAZETIC

This conditicn specifies zn examinaticn of the data iisem contant to detarmire
wnether all characters are proper digit representaticns regardless of any
coerational sign (when the test is foer NUMERIC), or cnly alphatetic or biank
space characters (when the test is for ALPHABETIC). The NUMERIC test is
valid only for a group, decimal, or character item {net having an alphabetic
PICTURE). The ALPHABETIC test is valid only far a group or charactar item
(PICTURE an-form).

A sign test has the fcllowing syntactical foermat:

data-name IS [NOT]NEGCATIVE | ZERQ | POSITIVE

This test is equivalent to comparing data-name to zero in crder to determine tre
truth of the stated conditiaon.

Fn a condi.ticn-name test, 3 canditicnal variable is tested to determine wretrer
its V.,al,”e is 2qual to ore ¢f the values associated with the condition-name. A
conditicn-name test is expressed by the following syntactical format:

.conditicn-name

where conditicn-name is cefined by a level 288 Cata Civisicn entry.
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4,14 CPEN STATIMENT (Seguential [-0)

The CPEN statament must be executed pricr to commencing file processing.
Tre general fzrmat of an CPEN statement is:

INPUT

QPEN | IO file-name... | .
QUTPUT
EXTIND

Faor a sequential INPUT file, opening initiates reading the file's first recodds inta
memory, so that subsequent READ statements may be executed without waiting.

For an QUTPUT file, acening makes available a record area for development of
ore reccrd, which will be transmitted to the assigned output device ucon the
executicn of a WRITEZ statement. An existing file which has the same name will
be superceded by the file created with CPEN QUTPUT.

An CPEN [0 statement is valid only fer a DISK file; it permits use of the
REWRI[TE statement to modify reccrds which have 2een accessed Sy a READ
statement. The WRITT statzment may not be used in [-0O mcde fcr files with
sequential crganization. The file must exist on disk at CPEN time; it cannct be
created by CPEN I-C.

When the EXTzZND prrase is specified, the CPEN statement pcsitions the file
immedciataly following the last logical record of that file. Subsequent ‘NRITZ
statements referencing the file will add records to the end of the file. Thus,
grocessing grocsecs a2s though the file had Seen apened with the QUTPUT ghrase
and pesiticned at its end. EXTEZND can be used aonly for sequential ar lire
sequential files.

Failure to precsde (in terms of time sequence) file reading or writing by the
execution of an CPSN statement is an executicn-time error which will cause
abnormal terminaticn of a program run. See the COBOL-  User's Guide.
Furthermore, a file canngt be aopened if it has been CLOSEd "WITH LOCK."

Sequential files cpened for INPUT or [-0 3ccess must have been wr1tt°n in the
appropriate format cescribed in the User's Guide for such files.
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4.15 READ STATZMENT (Secvential [-0)

The READ statement makes available the next logical data record of the
cesignated file frem the assigned device, and updates the vajue of the FILZ
STATUS cata item, if one was specified. The general format of a READ
statement is:

READ file-name RECCRD [INTQ data-name]
AT END imperative statament].

Since at some time the end-of-file will be encountered, the user should incluce
the AT END clause. The reserved werd END is followed by any numger of
imperative statements, all of which are executed cnly if the end-of-file situaticn
srises. The last statement in the AT ZND series must be followed by a pericd to
indicate the end cf the sentence. [f end-of-file cccurs but there is re AT END

clause cn the READ statement, 2n 2pplicgaecle Declarztive procedure is
performed. [f reither AT ZND nor Declarative exists and rg FILZ STATUS itam
is specified for the file, the nrogram is aported with 3 run-time errar.

When a <ata recsrd to bDe read exists, successful exacuticn of the READ
statement is immedciataly followea by executicn af the rmext sentance.

When mcre than cne level-0l i{tam is subor<irate to 3 file cdescripticn, t-ese
records share the same starace area. Therefore, the user must Te 3pie o
cdistinguish tetween the tyres of recards that are pcssibie, in crcer to Zetermine
axactly which type is surrently available. This is accomplished with a z2ats
cempariscn, using an [F statzment t3 tast a field which has 3 unique value fzr
eacn type af r2cord.

" The INTQ cotion permits the user to specify that a ¢opy of the data recard is 9

ce olaced into 3 Zesignated cata fieid in additicn to the file's record arza. The
c¢ata-name must not de cefined in the File Secticn.

.-”f.lso, the INTO phrase should not be used when the file has reccords of various
stzes as indicated by their record cescripticens. Any subscripting or indexing of
data-name is 2valuated after the data has been read but before it s moved to

gata-name. Afterward, the data is available in beth the file recosrd and
data-name.

In the case of a biacked input file (such as disk files), not every READ statement
performs a physical transmission of data from an external storage cdevice;
instead, READ may simply abtain the next legical record from an input buffer.

If the actual record is shorter than the file record area, the file reccrd area is
Fadced on the right with spaces.
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4,16 WRITE STATEMENT (Secrential [-0)

The general format of a WRITE statement is:

WRITE record-name (FRCM data-name-1]

AFTER ADVANCING |operand LINE(S)}
SEFORE PAGE

(AT [Q\JD-OFP AGE ] imperative-statament]
ECP

Ignoring the ADV ANCING coticn for the mcment, we proceed to explain the
main functions of the WRITE statement. :

In CCB8CL, file cutput is zachieved by executicn of the WRITE statament.
Cepending ¢n the cevice assigred, "writien'" output may take the form of crinted
matter or magnretic recorcing on 3 flopoy disk storage medium. The asscciatad
file must be cpen in the CUTFUT cor [-O mece at time of executicn of a WRITZ
statement. ' '

Record-name must De cne of the level O1 recards cefired for zn autzut file, and
may ce qualified by the filename. The execution ¢f the WRITE statement

releases the logical recard o :the file and wdatas its FILZ STATUS item, if cne
is defined,

[f the cata to be outout has teen developed in Werking-Storage or in angther ares
(for example, in an input file's recard area). the FRCM suffix permits the user 3
sticulate that the cdesignatad data (data-nzme-l; is 0 be cecpied ints the
recorc-name area and then autput frem there. Record-name and cata-name-l
must refer {0 separats storage ar=as.

When an attempt is made to write beyecnd the externally defined boundaries of a
sequential file, a Ceclarative orocedurs will e executed (if available) and the
FILE STATUS (if available) will indicate a Soundary viclation. [f reither is
available, a fatal runtime srreor occurs.

The ADVANCING opticn is restricted to line printer output files, and.permits

the programmer to control the lire spacing on the paper in the printer. Ceerand

is either an unsigred integer literal or data-name; values from O to 120 are
permitied:

O — e oy .

.
£ 3
o
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Integer Carriage Ceontrol Action
0 No spacing
1 Neormal single spacing
2 Couble spacing
3 Triple spacing

| ]

] *

Single spacing (i.e., "after advancing 1 lire") is assumed if there is no SEFCRE or
AFTER option in the WRITE statement.

Use of the key word AFTEZR implies that the carriage contral acticn prececdes
printing a line, whereas use of BEFORE implies that writing precsdes the
carriage control acticn., If PAGE is specified, the data is printed SEFCRE aor
AFTER the printer is repositioned to the next shysical page. Hawever, if a
LINAGZ clause s sssociated with the file, the repcsiticning is to the first line
that can be written cn the next logical page as specified in the LINAGE clause.

If the END-CF-PAGE phrase s specified, the LINAGE clause must De specified

in the file descripticn 2ntry for the associated file. =TP is eguivalent o
eND-CF -P AGE.

An end-of-page c¢ondition is reached whenever 3 WRITZ statement with the
END-CF -2 AGz phrasa causes printing ar spacing within tre footing area of a
page body. This occcurs when such a WRITE statzment causes tre
LINAGE-CCUNTER t eqgual cor exceed the value specified by the FCTCTING
value, if sgecified. n this case, after the WRITEZ statament is executad, t-he
imperative statement in the ZND-OF -P AGE phrase is axecutad.

A "nage overflow" cenditicn is reached whenever a ARITE statement cannct be
fully acccmmodated within the current page bedy. This accurs when a WRITZ
statement wculd cause the LINAGEZ-COUNTER to sxceed the value sgecified as
the size of the page body in the LINAGE clause. In this case, the reccrd is
printad befcre or aftzr (depending on the phrase used) the printer is repcsiticned
to the first line of the next logical page. The imperative statament in the
END-OF -PAGE clause, if specified, is executed after the record is written and
the printer has Geen repositioned.

Clearly, if no FOOTING value is specified in the LINAGE clause, or if the

end-of-page and oqverflow conditions gccur simultanecusiy, then oanily the
overflow conditicn is effective.
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4,17 CLOSE STATEMENT (Secuential [-0)

Upon completion of the processing of a file, a3 CLOSE statement must be
executed, c3ausing the system to make the proper disposition of the file.
Whenever a file is closed, or has never been opened, READ, REWVRITE, or WRITE
statements cannct be executed properly; a3 runtime error would cccur, aborting
the run.

The general format of the CLOSE statement is:

L 4

CLOSE (file-name [WITH LOCK]} ...

If the LOCK phrase is used, the runtime system will cause subseugent OPENs of

the file to fail during the current job. If LOCK is nct specified immediately

. after a file-name, then that file may be re-OPENed later in the program, if the
:(s program logic dictates the necessity.

T N

An attempt 0 execute2 a CLOSE statement for a file that is not currently ccen is
3 runtime error, and causes executicn to te discontinued.

Examples of CLOSZ statements:

CLOSE MASTER-FILE-INWITH LOCK, WORK-FTLE;
CLCSE PRINT-FILE, TAX-RATE-FILE, JCB8-PARAMETERS WITH LOCK

4,18 RENRITE STATESMENT (Sequentizl [-O)

The REWRITE statement replaces a logical recsrd on a seguentiaf disk file. The
general format is:

REWRITE record-name [FRCM data-name]

-’ Reccrd-name is the name of a logical record in the File Section of the Data

Divisicn and may be qualified. Record.name and data-name must refer o
separate storage areas.

At the time of 2xecuticn of this statement, the file to which recaord-name
belcngs must be cpen in the [-Q mode (see CREN, Section 4.14).

If a FROM phrase is included in this statament, the effect is as if MOVE
data-name TQ reccrd-name were executad just prior to the RENRITE.

Execution of RIWRITE replaces the record that was accessed by the mest recent

READ statement; said prior READ must have been completed successfully. [f
the record which is rewriting the record in the file is longer than tre file's
record, only 3s many bytes as will fit are actually rewritten. Cn the other hand,
if the record which is rewriting the record in the file is sharter than the file's
record, unpredictable information will be written after the record, until the
beginning of the next recard in the file. '
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3.19 GENERAL NCTZ CN /O ERRCR HANDOLING

If an [/Q error occurs, the file's FILE STATUS item, if one exists, is set to the
appropriate two-character cede, otherwise it assumes the value "0Q",

If an 1/Q error occurs and is of the type that is pertinent to an AT END ocr
INVALID KEY clause, then the imperative statements in such a clause, if
present on the statement that gave rise to the error, are executed. But, if there
is not an aporopriate clausg (such clauses may nmot appear on COpen aor Clase, for
examole, and are ogticnal for other 1/QO statements), then the logic of program
flow is as follows:

1. If there is an asscciatad Declaratives ERRCR procedure (see Secticn
9), it is performed autocmatically; user-written logic must determine
wnat acticn s taken because af the existence of the errar. Upon
return frem the SRROR procedure, normal crogram flow to the next
sentence {following the [/O statement) is allowed.

2. If no Ceclaratives ZzRRCR procadure is apolicable but theres is an
gssociatag FILZ STATUS item, it is presumed that the user may 2ase
actions ucon testing the STATUS item, so normal flow toc the next
sentance isallowed,

Cnly if nere of the acove {(INVALID KEY/AT END ciause, Declaratives SRXIC
orocedure, or testadle FILT STATUS item) exists, then the run-time =2rro
handler receives contral; the locaticn of the error (scurce pregram line numcer)
is displayed cn tre cconscle, and the run s tarminated "abnarmally.”

These remarks acoly toc processing of znmy file, whrether organization s
sequential, line sequent:al, incexad <r relative.

4,20 STRING STATIMENT

The TRING statement allows concatenation of multiple sending data item
values into a single reca1ving item., The genera| format of this statement is:

aperandg-2
STRING { gperanc-l... DELIMITED 8Y coe

SIZE

INTO icentifier-1 (NMTTH POINTZR identifier-2]

[CN QVERFLQW imoarative-statement]
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In this format, te t2rm cperzand means a non-numeric literal, gne-¢haracter
figurative ccmstant, or cata-name. [dentifier-l (s the receiving data-item name,
wnhics must Ce alpnranumeric without =diting symbols or the JUSTIFIED clause.
Identifisr-2 is a3 countar and must be an elementary numeric integer data item of
sufficient size (plus 1) to point to character pesitions within icentifier-L.

If no POINTER phrase exists, the cdefault value of the lagical peinter is one. The
logical pointer value cesignates the beginning pesition of the receiving field into
which data placement begins. Quring movement to the receiving field, the
criteria far terminaticn of an individual source are controlied by the
"DELIMITED 3Y" ghrase:

DELIMITED B8Y SIZ2S: the entire source field is moved (unless the
receiving field becsmes full)

CELIMITED BY operand-2; the character string specified by sperand-2is a
search patiam which, if found to match a zontiguous seguence of senaing
characters, t2rminates the function for the current sending operand {(and
causes autcmatic switching to the next sending coperznd, if any). The
matching characters in the sending fields are not moved to icentifier-1,

If at zny point the locical ocinter (which is automatically incrementad by ore for
eacn cnaractiar stored into identifier-l) is less than cne or greatar than the size
of identifier-l, no further data mgvement cccurs, and the imperative statament
given in the QVERFLCW pnrase {if any) is executed. [f there {s no QVEZRFLCW
ohrzse, contral is transfarred to the next executapie statament.

Trere is no autamatic space {ill inte any cosition af identifier-l. That s,
unaccessed ocsiticns are unchanged upen completion of the STRING stacement.

Upcen camplieticn of the STRING statement, if there was a PCINTER phrase, the

resultant value of icentifier-2 esquals its original value plus the numbter of
characters moved curing executicn of the STRING statement,

4,21 UNSTRING STATIMENT

The UNSTRING statement causes cata in a single sending field to be separated

into subfields that are placed into muitiple receiving fields. The genersal format
af the statement is:

UNSTRING identifier-l

[CELIMITED 3Y [ALL] operand-1 [OR [ALL ] cperand-2] ...]

INTQ ({identifier-2 [CELIMITER IN identifier-3]
[CCUNT IN identifier-4]} ...

EVHTH POINTER identifier-5]
LTALLYING IN identifier-6]
[CN CVERFLCW imperative-statement]
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Critaria far seoaration of sunfields may be given in the "DELIMITED 3Y"
phrase. Eacn time a succession of characters matches one of the non-numeric
literals, cne-craracter figurative constants, ar data-item vajues named v
operznc-i, the current caollecticn of sending characters is tarminated and moved
to the ~ext receiving field scecified by tre INTO-clause. When the ALL phrase is
specified, more than one coanticuous accurrence of operand-i in identifier-l is
treated 3s cne occurrence. The delimiting string is not meoved into the current
receiving field. .

When two or more celimiters exist, an 'CR' condition axists. Zach delimiter is

compared to the sending field in the aorder specified in the UNSTRING statement.

[dentifier-1 must Be a grouo or character string (alghanumeric) item. When 23
data-item is 2molgved 3s anv Qperanc-i, that operand must alsg te a group of
characier string item.

Receiving fields {identifier-2) may Se any of the following types of itams:
1. an uneditad slphabetic item
2. & character-string (alomanumeric) itam
3. a group item

4  an external decimal item {numeric, usage DISPLAY) whose PICTURE
does net contain any = character,

'‘When zny 2xaminaticn a2nczuntsrs  twa  contigucus celimitars, the current
receiving ares s 2ither space or zers filled cevending c¢n its type. (¥ there s 2
"CELMITID 3Y" phrase in the UNSTRING statament, then there mav be
"T"‘E’ IMITZR N" shrases follewing any receiving item lident:fier-2) menciored in
e NTQ clause. [n this case, the charac:er(s) that celimit the data mavec inta
icentif'ier-z are themselives stored in identifier-3, which should be an
3lpranumeric item. Furthermere, if a "CCOUNT ™N" ohrase is present, Lre
numoer of charactars that were maved into icdentifier-2 is moved to icentifier-4,
which must 3e an giementary rumeric integer item.
[f there 5 a "POINTER" phrase, then identifier-5 must be an intz2ger numeric
item, and its initial value becomes the initial logical pointer value {otherwise, a
logical pointer value of ame is assumed). The examination of source characters
begins at the pesition in identifier-1 specified by the logical pecinter; upaon
compieticn of the UNSTRING statement, the final logical pointer value will be
cooied back into identifier-5.

If at zny time the value of :he logical pointer is less than ane cr axceeds the size

of idertifier-l, then averflow is said t0 occur and control passes gver k3 the
imperative stataments given in the "ON QVERFLCW! clause, if any.
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Overflow also cccurs when all receiving fields have been filled prior to
exhausting the source fieid.

Ouring the course of source field saanning (locking for matching delimiter
sequences), a variable length character string is developed which, when
completed by recognition of a delimiter or 9y acquiring as many characters as
the size of the current receiving field ¢a2n hold, is then moved to the current
receiving field in the standard MQVE fashion.

[f there s a "TALLYING IN" phrase, identifier-6 must be an integer numeric
item. The number of receiving fields acted upcn, pilus the initial value of
identifier-4, will De produced in identifier-6 upon completicn of the UNSTRING
statement. .

Any subscripting or indexing asscciated with icdentifer-l, 5, or 8 is evaluated only
once at the begirning of the UNS"RING statement. Any subscrioting associated
wth operzands-i cr identifier-2, 3, % is evaluated immediately before access to the
cdata item.

.22 DYNAMIC TESUGGING STATEZMENTS

The execution TRACIT moce may be set c¢r reset dyramically. When sat,

procedure-names are printed cn the user's console in the aorder in which they are
axecutad.

Executicn af the READY TRACEZ statsments sets the trace mode *c cause

printing of every section and saragrzph name 2ach time it is entered. The REIET
TRACEZ statement inhibits sucn printing. A printed list of procedure-names in
the order of their executicn is invajuadle in detection of a program malfuncticn;

. it aids in ceterminaticn of the point at which actual pmgram flow departad from

the expectad program flaw,

Another Jebugging feature may be required in order to reveal critical data

values at soecifically designatsd points in the procedure, The EXHIBIT
statement orovides this facility. :

The statement form

identifer '
EXHIBIT NAMED ({[position-spec] literal «lLUPON mnemcnic-name]
' ERASE

producss a printout of values of the indicated literal, or data items in the format

data-name = value. gesiticn-spec and the UPON phrase have the same effzct as
in the CISFLAY statement.



A

&

CCECL Reference Manual - Rejsase 4 3
~rocecure Division )

Statements EXFIBIT. READY TRACZ and RESET TRACE are extensions to
ANS-74 standard CCTEBCL cdesigned to provice a cconvenient 2aid to program
cebugging.

Programming Note: [t is often cesirable to include such statements on source
lines that contain D in solumn 7, so that they are ignereag by the compiler uniess
WITH DEBUGGING MCCE is included in the SCURCE-CCMPUTER paragraph.
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CHAPTER 5

[nter-Program Caommunicaticon

Separately compiled COEBCL program medules may be combined ints a single
executable program. [nter-program communication is mace possible through the
use of the Linkage Sectien of the QData Divisien (which follows the
Working-Sterage Section) and By the CALL statement and the USING list
appendage to the Procedure Division header of a subprogram mcedule. The
Linkage Secticn cascribes data mace available in memoary from ancther pregram
module. Record cescription entries in the LINKAGE section provide data-names
by which data areas reserved in memory by other programs may be refersnced.
Entries in the LINKAGE secticn do not reserve memgory areas because the <ata is
assumed 0 be present elsewnere in memory, in 2a CALLING program.

Any reccrd cescription clause rmay be used to descrite items in the Linkzacge

Secticn as leng as the VALUE clause is not specified for other than level 38
items.

The program CHAINing facility allows a CCBCUL program o transier conirel to
any other executabie program and, cptignally, o pass cdatz items as parametars
to the CHA[Ned srogram.

5.1 CALL STATEMENT

Tre CALL statement fermat s

CALL literal [USING data-name ... ]

Literal is a, subprogram rname defined as the PRCGRAM-ID cof a3 separats!

cempiled program, and is non-numeric. Data names in the USING list are mace
available to the called suoprogram Dy passing addresses to the subprogram; these
adcresses are assigned to the Linkage Section items declared in the USING list of
what swprogram. Therefcre the number of data-names sgecified in matching
CALL and Procedure Division USING lists must be identical. Infermaticn passing

éonventicns at the machine ianguage level are described in the COBCL  User’s
uice.

NOTE

Correspondence between caller and
callee lists is by positicn, nat by
identical spelling of names.
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5.2 EXIT PRCGRAM STATEMENT

The EXIT PRCGRAM statement, agpearing in a called subprogram, causes
control to be returned to the rext executable statement after CALL in the
calling program. This statement must Je a paragraph Dy itself.

5.3 CHAIN STATEMENT

The CHAIN statement is caoded according to the foliowing fermat:

literal '
CHAIN (USING icentifier-2...] .
identifier-l

Literal and identifier-l must be alphanumeric, and icentifier-l1 must contain a
terminating space. Sacn occurrence of identifier-2 must be defined in the
WCORKING-STCRAGE or LINKAGE ECTION or in the r2cord ares of a file open
at the time the CHAIN statament is exscuted.

‘When the CHAIN statement is executad, the value of literal or icdentifisr-1, uo to
but not including the first space encountsred (or te 2nc of the literal), is
interpreted 2s the name of z2n executable program file in the format of the
agpropriate cgerating system. The named program is [caded into memory and
axecutad. All program and data structures of the CHAINiIng pregrzm  are
Jermanentiy cestroyved 2xcept tnat the USING clzuse may be used to transfer

parametars to the CHANed program. See secticn 3.4 PRCLECURE JIVISICN
~eacer with CALL and CHAIN).

The CHAINed program reed not be a CCEBQOU program. If it is, it must Je a main
pregram.,

&
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5.4 PRCCEDURE DIVISICN HEADER WITH CALL AND CHAIN

The PROCEDCURE CIVISION header of a main program is written as:

PRCCEDURE OIVISION [CHAINING data-name-l...].

The PROCEDURE DIVISION header of a subprogram is written as:

PRCCEDURE OIVISION USING {data-name-2...1

The various forms of the PROCEDURE DIVISION header describe the linkacge
and parameter initializaticn requirements of a program. A main program must
be linked by itseif cr with any number of sutprograms. [t may then be run
independcently ar invoked by the execution of a2 CHAIN statzment in anather
pregram. A subprogram must be linked with exactly one main program zand,
opticnally, any numoer of other subprograms. [t may cnly be executed by tre
aeticn of @ CALL statement. Far a cescription of the linking process, see the
cCeCu User's Guice.

A CHAINed or CAlLlLed program should have a CHAINing list cr nen-2maoty
USING list if and cnly if the invoking CHAIN or CALL statament has a USING
list. Furthermore, the numbers of entries in the lists should be equai, anca
pasiticnally carresponcing entries in the two lists should reference data items cf
the same size and USAGE. Failure to conferm to these rules will net be
diagnesed and will cause unpredictable resuits at runtime.

The values af the data items named in the PRCCEZDURE DIVISICN header are
estaplisned at program initializaticn time by using the contents of pesiticnally
corresgenging data items named in the invoking CALL or CHAIN statament. In
the case of CALL, the identification is made 2y passing pointars. Therefore, if
the value of a cata item named in 3 PRCCEDURE DIVISICN USING clause s
changed curing subprogram execution, the corresponding data item in the

CALLing program will reflect the change after control is returned from the
subprogram.

For a cescription of the formats in which parametsrs are passed by the CALL
and CHAIN stataments, see the COBCL User's Guide.
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CHAPTER 6

Tabile Handling by the Incexing Methad

In addition to the capabilities of subsecripting described in Chapter 3, CCECL
provides the incexing method of table handling.

L »
-

6.1 INECEX NAMES AND INDEX [TEMS

An irdex name is ceclared not by the usual methad of level number, name, and
data cescription clauses, but implicitly by appearance in the "INDEXED 3Y
index-name" apgpendage ta an CCTURS clause. An index-name must be unigue.

An ircex data item is an item defined by the USAGE 1S NDEX phrase. An index
data item must not have a PICTURE. An index name or index data item may
cnly be referred to by a SE7T or SEARCH statement, a3 CALL statement's USING
list or a Procecure heacer USTNG list; or used in a relation conditicn or as ke
variszticn item in a8 PERFORM VARYING statement, cr in place of a subscrigt.
[n all cases the process is equivalent to cdealing with a hinary waord intager
subscript. [ncdex-name must Ce initialized to some value before use via Sav,
SCARCH or PERFCRM.

8.2 SET7 STATZIMENT

The SET statament germits the manipulaticn of index-names, index itams, or
binary subscripts for table-handling curposes. There are two formats.

Fermat 1:
irdex-name-1 index-name-2
=T index-item-1 e 10 index-item-2
datz-name-1 data-name-2
integer-2
Format 2:

SET .i ndex-name-3 coe e 3y data-name-3
COWN 3Y intzger-4

Format 1 is equivalent to moving tre "TQO" value (e.g., integer-2) to multioie
receiving fields written immediately after the verb SET.
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Format 2 is ecuivalent to reduction (DCWN) or increase (UP) applied to each of
the quantities written immediately after the verb SEZT: the amount of the
reducticn or increase is specified Dy a name or value immediately following the
word 8Y.

In any SET statement, data-names are restricted to integer items.

8.3 RELATIVE NODEXING

A user reference to an item in a table controlled by an CQCCURS clause is
expressed with a proper number of subscripts (or indices), separated by ccmmas.,
The whole is enclcsed in matening parsntheses, for example:

TAX-RATZ (BRACKZIT, DEPENDENTS)
xXceoe 1,2

where subscripts are ordinary integer cecimal data-names, or integer cznstants,
cr binary intager (COMPUTATICNAL or NDEX) items, or index-names.
Subscripts may be gualified, but not, themselves, subscripted. A subscript may
Je signed, but if so, it must be pecsitive., The lowest acceptzable vajue is I,
pointing to the first element of a table. The highest permissible value is the
maximum number of goccurrencss of the item as specified in its CCCURS clause,

A further capability exists, cailed relative indexing. In this case, a "subscrigt" is
expressed as

name - integer constant

wnere 3 space must be on either side aof the plus or minus, and "name! may Se
any proper incex-name,.

Example:

XCCDE (I L 3, J - l)o
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8.4 SCARCH STATEMENT -- Format 1

A |lirear search of a table may be done using the SEARCH statement. The
generzl foermat is:

SEARCH table [V ARYING identifier | index-name]

[AT END imperative-statement-1]

{‘M—*EN Conditicn-1 [NEXT SENTENCE }

imperative-statement-2

Table is the rname of a data-item having an CCCTURS clause that includes an
NCEXED 8Y list; table must be written without subscripts or ncexes because
the nature of the SZARCH statement causes automatic variation of zn
incex-name associated with a particular table.

There are four pessible VARYING cases:

L.

2

ﬁ.

NC VARYING phrzse -- the first-.listed index-name for the table is
varied.

VARYING irdex-name-in-a-different.tsble -- thre  first.listed
incex-name in the table's definition is varied, implicitly, and the
index-name listed in the VARYING ghrase is varied in like marner,
simultanegusly.

VARYING index-name-cefined-for-table -- this specific index-name is
the only gne varied.

VARYING intager.data-item-name - toth this datz-item and the
first-tisted index-name for table are varied, simultanegusly.

The term variaticn has the following interpratation:

1.

2

3.

The initial value is assumed to have been established by an earlier
statement such as S€7.

[f the initial value exceeds the maxirmum declared in the applicable
CCCURS clause, the SSARCH operaticn terminates at once; and if an
AT END phrase exists, the associated imperative statement-l is
exgcuyted.

If the value of the iffdex is within the range of valid indexes (1,2,...
up to and inciuding the maximum number of accurrences), then each
WHEN-canditicn is evaluated until cne is true or all are found %o te
false. If ane is true, its associated imperative statement is executad
and the SEARCH ogeraticn terminates. If mone is true, the index is
incremented by cre and step (3) is repeated. Note that incrementation

of index applies to whataver item and/or index is selected according o
rules 1.4,

o
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If the :3ole is subcrdinate to ancther table, an index-name must be associated
with eacn gimension of the entire taple wia NCEXED 3Y pnrases in all the
CCCURS clauses. Only the index-name of the SEARCH tatle is varied (along
with anctner VARYING index-name or data-item). To search an entire two- or
three-dirmensicnal table, a SEARCH must be executed severa]l times with the
sther incex-names set aopmprzacely eacn time, probadly with a PERFCRM,
VARYING statement.

The logic cf a Format L SEARCH is de.picted on page 84,

6.5 SCARCHE STATEZMENT - Format 2

Farmat 2 STARCH statements ceal with tables of orcdered data. The general
format of suen 3 SEARCH ALL statement is:

SEARCH ALL tatle [AT END imperative-statement-l...]

WHEN conditicn imoerative-statement-2...
NEXT SENTINCE

Cnly gre WM-EN clause is permittad, and the following rules szpply to the
conaiticn: '

1. Cnly simple relaticnal conditiens or conciticn-names may S
amoioyed, and the supject must He properly incexed hy the first
index-name associated with table {aleng with sufficient ather indexes
if multiple CCCTURS clauses acpoly). Furthermore, s2ach sudject
cata-name [or the data-name associatzd with conagiticn-name) in %he
congition must e menticned in the KZVY clause ¢f the table. The KEY
clause is zan appendage to the CCCURS clause raving the follawing
format:

ASCENDING | DESCEINDING KEY IS data-name ...

where cata-name is the name defined in this Data Cescripticn =sntry
(following level mumber) or one of the subordinate cdata-names. [f
more than ore dats-name is given, then all of them must 2e the names
of entries subaordinate o this group item. The KEY phrase indicates
that the repeated cdata is arranged in ascending or <descending corcer
acc:ardmg to the data-names which are listed (in any given KEY

phrase) in decreasing order of significance. Mare than one KZY phrase
may de specified.

2. Ina sxmple relaticnal condition, only the equality test {using ~=iation =
or IS ZQUAL TO) is permitted.
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3. Any conditicn-name variable {Level 88 items) must be defined as
having only a single value.

F

The canditicn may be compcounded by use of the Logical cennectsr
AND, but not OR.

5. In a simple relaticnal cendition, the object (to the right of the equal
sign) may be a literal cr an identifier; the identifier must NOT Gte
referenced in the KEY clause of the table cr be indexed by the first
index-name associatad with the table. (The term identifier mezns
data-name, including any qualifiers and/ar subscripts or indexes.)

Failure to conform to Lthese restrictions may vield unpredictable resuits.
Unpredictable results also occur if the table data is not ordered in conformance
to the deciared KZY clauses, or if the keys referenced in the WHEN-ccnciticn
are rct sufficient o icentify a unique tacie eslement. '

In a Format 2 SZARCH, a nconserial type of search goeraticn mayv take place,
relying vpon the Zeclared ordering of data. The initial setting of the index-nzme
for table is ignored and its setting is varied automatically cduring the searching,
always within tre zsounds of the maximum numper 2f oczurrences. [f the
condition M=EN) carnct -e satisfied fecr any valid incex value, control is tassad
0 imperative-statament-., if the AT END clause is present, or ts the ~ext
executable sentance in the case 2f no AT END clause.

[f all the simple coanditicns in the single WHEM-condition are satisfied. the
resuitant incdex value indicatas an gecurrence that allows thcse conciticns o ze
satisfied, and control passes '3 imperative-statement-2. Ctrerwise the firal
setting is not precictanle.
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CHAPTER 7

[ncdexed Files

7.1 DEFINITICN CF NDEXED FILE CRGANIZATION

An indexed-file crganization provides for recording and accessing records of a
cata file by keeping a directery (called the control index) of pointers that enable
direct locaticn of records having particular unigue key values. An indexed file
must Be assigned to DISK in its defining SELEZCT sentence.

A file whose organization is indexed can be accessed either saguentiaily,
dyramically c¢r rancomly.

Seguential access provicdes access o cata records in ascending crder of RECCRD
KZY values.

[n the random access mcde, the order of access 'o reccords is controlled by the
programmer. Zach record cesired is accessed Ty placing the value of its key in 3
ey ¢ata it2m pricr to an z¢cess statement.,

In the dynamic access mcde, the programmer's logic may change from sequentisal
access to random access, and vice versa, at will.

7.2 SYNTAX CCNSIDERATICNS

In the Environment Divisicn, the STLICT entry must specify ORCANIZATICN [S
NDEXED. and the ACTZ 353 clause format is

ACCZ35 MCDE [S EQUENTIAL | RANCCM | DYNAMIC.

Assign, Reserve, and File Status ciause formats are identical ta those specified
in Section 2.2.1 of this manual.

In the FD entry for an INDEXED file, both LASEL RECORDS STANDARD z2nd a
VALLUE OF FILE-ID clause must appear. The formats of Section 3.13 apply,
except that cnly the CISK.related forms are apolicable.



£N
L
AN

.
-
¢ "

kS

CCBOL Reference Marual - Release 4 : 104
Incexed Fiies ‘

7.2.1 RECCRD KEY CLAUSE

The genera] farmat of this clause, which is required, is:
RECCRE KEY IS data-name-1

where data-name-l is an item cefined within the record descripticns of the
associated file*cescription, and is a group item or an elementary alghanumeric
item. The maximum key length is 60 bytes and the key should rever be mace to
contain all nulls.

If random access mode is specified, the value of data-name-l designates the

record t0 be accessed by the next DELETEZ, READ, REWRITE cr WRITE
statement. Zach record must have a unique record ey value.

7.2.2 FILE STATUS REPCRTING

If a FILE STATUS clause apcears in the Envircnment Divisicn for an [ndexed
organizaticn file, the designated two-character data item is set after svery [0
statement. The fellowing table summarizes the pessible settings.

—~,
(3

Status Data [tem RICGHT Charzacter

Status Data A -
[term LEF Na Further Structure Cuplicat= No Recard | Disk Scace |
Charzcter Cescripticn gErrer Key : round Full

(Q) (1) (2) (3) (4}
Suecesstul .
Campietion {0) X
At End (1) X
Invalid Q
Key (2) X X X i
Fermanent
Error(3) X
Special .
Cases (9) X

File Status '21' arises if ACCESS MCCOE is SECUENTIAL when WRITEs do not
occur in ascending sequence for an indexed file, or the kay is altered pricr to
REWRITE. In an CPEN INPUT or OPEN [-O statement, a File Status of '30°
means 'File Not Found.' File Status '91l' cecurs on an OQPEN INFPUT or CPEN [0
statement for a relative cr indexed file whaose structure has been Zestroyed (for
example, by a system crash cduring output to the file). When this status is
returned cn an QPEN INPUT, the file is considered toc be agpen, and REACs may
be executed. On an CPEN [-O, however, the file is not considered ta e apen,
ard 211 I/C operations fail. The cther settings are self-explanatcry.

Note that "Cisk Space Full” accurs with [nvalid Key {2) fer indexed and relative
file handling, whereas it cccurred with "Parmanent Srrar” (3) for sequential files.
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If an error cccurs at execution time and no AT END or INVALID KEY
statements are given and no aporopriate Ceclarative ERROR section is supplied
and ng FILE STATUS s specified, the error will be dlsplayed on the conscle and

tre program will terminate. See Section 4.19.

7.5 PRCCEDURE OIVISICN STATEMENTS FOR INDEXED FILES

The syntax of the sequentizl file CPEN statement (Section 4.14) alse applies to
indexed organization files, except that EXTEND is not applicable.

The following t*able summarizes the available statement types and their
permissibility in terms of ACCZESS mede and CPEN apticn in 2ffect. Where X
apcears, the statement is permissible, ctherwise it is not valid under the
associatad ACCZSS mcde and CPEN opticn.

ACCZSE3 Procedure CPEN Qotien in Effect
MCDE IS Statement [nput Cutput [-O

READ X

WRITZ X
SEQUENTIAL RENRITE
START X
CELETZ

READ X .
WRITZ X
RANCCM REMRITE
. START
CELZE

READ X

: WRITZ ' X
DYNAMIC REWRITEZ
START X
DELET=Z

XX XXX X XXX XXX X

In addition to the azbove statements, CLOSE is permissible under all cenditicns;
the same fermat shown in Section 4.17 is used.
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7.4 READ STATEMENT

Format ! (Sequential Access):

READ file-name [NEXT]RECCRD [INTO data-name-1]

[AT END imperative-statement ...]
Farmat 2 {(Randem or Dynamic Access):

READ file-name RECCRD [INTO data-name-1][KEY IS data-name-2]

y [INV ALID KEY imperative-statement...]

Format 1 without NEXT must be used for all files having SECGUENTIAL ACCESS
mede. Format 1 with the NEXT opticn is used for seguential READs of a
DYNAMIC access moce file. The AT END clause is executed when the logical
end-gf.file conditicn arises. [f this clause is not written in the source statement,
an approoriately assigred Declaratives ERRCR section is given contrel at
end-of-{iie time, if availatie.

Format 2 is used for files in random-access mcede or for files in dynamicg-acsess
moce when recerds are to be retrieved rancomiy.

In feemat 2, the INVALID KEY clause specifies acticn o he taken if the accgess
key value Zoes not refer to an existing key in the file. If the clause is nct given,
the acprogriate Declaratives ERRCR sectien, if supplied, is given central.

The gcticral KZVY IS5 clause must cesignatz the record key item declared in the
file's SCL.ZC7T entry. This clause serves as cocumentaticn cnly. The user must
ensure that 2 valid key value is in the designatad key field prior to executicn of 3
randem-aczsess READ.

The rules fer sequential files reqgarding the INTO ohrase acply Pere as well.
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7.5 WRITE STATEMENT

The WRITE statement releases a logical record for an cutput or input-output file;
its general format is: )

WRITE record-name (FRCM data-name-1]

(INVALD KEY imperative-statement...]
Just pricr to executing tire WRITE statement, a3 valid (unique) value must be in
that porticn of the record-name {(or data-mame-l if FRCM appears in the
statement) which serves as RECCRD KEY.
In the evert of an imprecer key value, the imgerative statements are gxecuted if
the INVALID KEY clause acpears in the statement; ctherwise an approgriate

Ceclaratives ERRCR secticn is invcked, if applicable. The INVALID KEY
conditicn arises if:

1. feor sequential access, key values are not ascending from cne WRITE 3
the rext WRIT=;

2. the key value is not unicue;

3. the allccated disk space is exgeeded,

7.8 REVRITZ STATEMENT

The RZNRITZ statament lcgically replaces 2n axisting record; the format of the
statsment is:

REMRITE record-name ([FRCM data-name]
[INVALD KEY imgerative-statament...]

For a file in sequential-acsess mode, the last READ statement must have deen
successful in order fa a RENRITE statement to be valid. If the value of the
record key in record-name (or correspending part of data-name, if FROM
appears in the statement) dces not equal the key vaiue of the immediately
previous READ, then the invalid key conditicn exists and the imperative

statements are sxecuted, if present; otherwise an applicable Declaratives
ERROR secticn is executad, if available.

For a file in a random aor dynamic access meode, the reccrd to he replaced is

specified Jy the record key; no previous READ is necessary. The INVALID KZVY
conaditicn exists when the record key's value does not equal that of any recerd
stored in the file.
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7.7 0ELETE STATEMENT

The DELETE statement logically removes a record from an indexed file. The
general fcrmat of the statement is:

DELZTE file-name RECORD [INV ALID KEY imperative-statement...]

Fer a file in the sequential access mode, the last input-output statement
executed feor file-name must have been a successful READ statement. The
record that was read is deleted. Cansequently, no INVALID KZY phrase should
be specified for sequential-acgess mode files.

Fer a file having rancom or dymamic access mode, the record deleted is the one
assqociated with the record key; if there is no such matching reccrd, the invalid

key concition exists, and control passes W the imperative statements in the

INVALID KEY clause, or ta an applicabie Declarative ERRCR section if no
INVALD KEY clause 2xists.

7.3 START STATEMENT

The START statement enables an incdexed crganization file to be oesiticned for
reading at a specified xey value., This is permittad for files open in 2ither
sequential or dynamic acgess mcedes. The format of this statament iss

GREATEZR THAN
START. file-rame KEY [S {NOT LESS THAN ; data-name
' — {ESTAL O

[NVALD KEY imperative statement...]

Data-name must be the cdeclared record key and the value to be matched by a

record in the file must be pre-stored in the data-name. When executing this
statement, the file must be open in the ingut or [-C mode.

If the KEY phrase is not present, squality between a reccerd in the file and the
record key value is sought. [f key relation GREATER or NOT LESS is specified,
the file is.pasitioned for next access at the first recsed greater than, or greater
than or equal to, the indicated key value.

If no matching record is found, the imperative statements in the INVALID KEY
clause are executsd, or an appropriate Declaratives ERROR section is executad,

O —

(3
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CHAPTER 8

Relative Files

3.1 DEFINITICN CF RELATIVE FILE CROANIZATION

Relative crganization is restricted to disk files. Records are differentiated on
the basis of a relative record number which ranges from 1 to 32,767, or to a
lesser maximum for a smailer file. Unlike the case af an indexed file, where tre
identifying kev field occupies a part of the data recerd, relative recsrd numbers
are conceptual and are not embedded in the data records.

A relative crganization file may e accessed either sequentially, dyramically ar

randemily. [n seqiential access mcede, recores are accessed in the arcer cof
as¢encing recard numbers.

In random access mecde, the secuence cof record access i3 controiled by the
crogram, by placing a number in 3 relative ey item. [n dynamic acsess mede,
the program may inter-mix random and sequential aczess at will.

8.2 SYNTAX CTNSICERATICNS

In the Snvironment Divisicn, the SELICT entry must specify CRCANIZATICN 1S
RE"_ATZV S, ang the ACCISS ciause farmat is

ACCTZSS MCDE (S EQUENTIAL | RANCOM ! DY‘\JAMIC.

Assicn, Reserve, and Flle Status clause formsts are 1dent1cal to those used fer
seqguential or indexed cr3anizaticn .1133. The values of STATUS Keay 2 when

TATUS Key 1 equals '2' are:
'2' for attempt to WRITE a cuplicate key
'>'  for nonexistent record

'4"  for disk space fuil

In the associated FD entry, STANDARD labels must be ceclared and a VALUE
CF FILE-ID clause must be included.

Thie first byte of the record area associated with a relative file should rot be

cescribed as part of a COMP ar CCMP-3 item by any record descripticn for the
file.
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8.2.1 RELATIVE KEY CLAUSE

In sddition o the usual clauses in the SELECT entry, a ¢lause of the form

RELATIVE KEY IS cata-name-l

is required for random .ar dynamic access mode. It is also required for
secuential-access mode, if 2 START statement exists for such a file.

Cata-name-1 must be cescribed as an unsigned Sinary integer item not contaired
within any record cescripticn of the file itself. [ts value must De positive and
ronzera.

S PRCCIZDURE DIVISICN STATEMENTS FCR REL_ATIVE FILES

‘Mthin the Procadure Division, the verbs CPEN, CLQOSE, RZAD, WRITE,
REZNRITE, DELETE and START are available, just as for files whese organizaticn
is incexed. (Therefore the charts in Sections 7.2.2 and 7.0 also apocly to
RSLATIVE files.) The statement formats for sequential file OPEN and CLCSE
(see Secticms 4.14 and 4.17) are applicable to relative files, excect for the
"EXTENDC" shrase.

8.2 RZAD STATEMENT

Format L
READ file-name [NEXT]RECCRD [INTQO cata-name]

[AT END imperative statement...]

Format 2: :
READ file-name RECCRD [INTQ cdata-name]

[NVALD KEY imperative statement...]

' Format 1 must be used fer all files in sequential access maode. The NEXT phrase

must be present to achieve sequential access if the file’s declared moce of
access is Oynamic. The AT END clause, if given, is executed when the lcgical
end-of-file condition exists, gor, if not given, the appropriate Ceclaratives
ERRCR secticn is given control, if available.

rormat Z is used to achieve rancom access with declared maode of access either
Random cr Dynamic.

PaamdN

ey
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[f a Relative Key is cefired (in the file’s SELECT entry), successful execution of
a format 1 READ statement upcdates the contents of the RELATIVE KZY jtan
("data-name-1") so as to ccntain the recard number of the recard retrieved,

For a format 2 READ, the record that is retrieved is the one whose relative

record number is pre-stored in the RELATIVE KEY item. If no such record
exists, however, the INVALID KEY condition arises, and is handled bty (a) the
imoerative statements given in the INV ALID KEY portion of the READ, or (b) =n
associated Declaratives section.

The rules for sequential files regarding the INTQO phrase apply here as well.

8.5WRITE STATZMENT

The format of the WRITE statement is the same for a relative file ss for ar
incexed files

WRITZ recard-name [FRCOM datz-name]
[NV ALID imperative statement...)

If access mcce is sequential, then sompletion of 3 WRITE statement czuses lre
relative record number of the reccord just output to te placed in the RELATIVE
KEZY item. .

If access mcede is rancom c¢r dynamicg, then the user must pre-set the value cf the
RELATIVE KZVY itam in order tc assign the record an ordinal (relative) numcer.
The INVALID KZY conditicn arises if there already exists a reccrd having the
specified ordinal number, aor if the Cisk space is exceeced.

8.5 REWRITE STATEMENT

The format of the REIWVRITE statement is the same for 3 relative file as for a2n
incexed file:

REMRITE record-name [FRC}M data-name]
[INVALID KEY imperative statement ...]

For a file in sequential access mode, the immediately previcus action must have
Seen a successful READ; the record thus previcusly made ‘available is reoclaced in
the file by executing REIWVRITE. [f the previcus.- READ was unsuccessful, a

run-time errcr will tarminate execution. Therefcore, no INVALID KEY clause is
ailcwed for sequential access.
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Far a file with dynamic er random access mode ceclared, the record that is
replaced by exscuting REVRITEZ is the one whese ordinal number is pre.set in the
RELATIVE KEY item. If ro such item exists, the INVALID KEY conditien
arises.

8.7 DELETE STATEMENT .

The format of the DELETE statement is the sarme for a relative file as for an
indexed file:

DELETE file-name RECCRD
[NVALID KEZY imperative statement...)

ror a file In a seguential zccess mode, the immediately previcus acticn must
have been a successful READ statement; the record thus previously made
avgilabie i3 logically removed from the file. [f the previcus READ was
ursuccessful, a run-time errer will zerminate execution. Therefore, an NV ALIC
<ZY phrase may nct be specified far secuential-access mede files.

Fcr a file with dyramic or randem 3cc2ss mode declared, the removal acticon
certairs tu whataver record is Zesigrated by tkhe value in the RELATIVEZ KZVY

item. If no such numbersd recard axists, the INV ALID KEY conditicn arises.

2.3 START STATEMENT

The format of the START statement is the same for a reiative file as for an
incexed files

GREATER THAN

START file-name KEY [S {NOT LESS THAN data-name-1
ERUALTO

[INVALID KEY imperative statement...]

Executicn of this statement specifies the beginning rositicn for reacing

ceperaticns; it is permissibie only for a file whose access mode is defined as
sequential cr dynamic.

Cata-name may cnly be that of the previcusly cdeclared RELATIVE KZV item,
ard the number of the relative recerd must be stored in it before START is
executed. When executing this statement, the associated file must be currently
gpen in INPUT or [-O mcde.
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Relative Files

[f the KEY phrase is rot present, equality between a2 record in the file and the
reccrd key vajue is soucht. If key relation GREATER or NCT LESS is specified,
the file is pecsitioned fcr next access at the first record greater than, or greater
than or 2qual to, the indicated ey value.

If mo such relative record is found, the imperative statements in the [NVALID

KZY clause are executed, or an appropriate Declaratives ERRCR section is
axecuted,
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CHAPTER 9

Deciaratives and the Use Sentence

The Ceclaratives region provides a method of including procedures that are
executad not as part of the sequencial coding written by the programmer, Out
rather when a canditicn that camnot normally be tested by the programmer
ocours.

Although the system autamatically handles checking and creaticn of stancard
labels and executes error recovery routines in the case of input/output errars,
acditicnal procedures may be specified by the CCBCL programmer.

Since these procedures are executed only at the time an errcr in reading cr
writing occurs, they camnot 3ppgear in the regular sequence of procecural
stataments. Trey must be written at the Beginning of the Procecdure Divisicn in
a swcgivisicn called DECLARATIVES. Related procedures are preceded dv 3
USE sentence that specifies their function. A declarative secticn encs with lhe
gecurrence of snother seciicn-name with 3 UST sentences cr with the key werds
TND CECLARATIVES.

Tre ey words DECLARATIVES and ZND CECLARATIVIS must each ctegin in
Area A ard Se followed Dy a zericd.

SRCCIDLRE CIVISICN. | -', |

CECLARATIVES.

isecticn-name SCTTICN. USE sentence.

1

f . f 1 1
tpangmcn‘namEQ tSEﬂtBﬂC?!.“f oo-j. »ae

END DECLARATIVES,

The USE sentence cefines the agplicability of the associatad section of cacing.
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Declaritives and the Use Sentence

A LUSE sentence, when present, must immediately foilow a section header in the
Cecliarative portion of the Procedure Division and must be followed by 3 pericd
fcllowed by a scace. The remainder of the section must consist of zero, cne or
more arccedural paragraphs that define the procedures to be used. The USK
sentence (tseif is rever executed; rather, it defines the conditions for the
executicn of the USE procecure. The general format of the USE sentencs is

USE AFTER STANDARD EXCEPTICN | ERRCOR PRCCEDURE

ON {file-mame... | INPUT | QUTPUT | 1-0 | EXTEND}.

The werds TZXCIZIPTICN and ZRRCR may be used interchangeably. The
associated ceclarative secticn is executed (by the FERFCRM mechanism) after
the standard [0 recovery procedures for the files Jesignated, or after the
INVALD KEY cr AT END condition arises on a statement lacking the INV ALID
WKEY cr AT END clause. A given file.name may not be asscciated with more
than ore ceclarative section,

‘Within a Jeclarative secticn there must Se ro reference to any nondeclaralive
procecure. Cconversely, in the nendecliarative porticn there must e no refarence
t9 pcrocedure-rnames trat appear in the declaratives secticn, exceoat that
SERFCRM stataments may refar 0 2 USE statement and its procedurss; ut in 3
range specificaticn (see PERFCRM, Secticn 4.10) if cne srocedure-name is in a

Declarative Sectiagn, then the ather must be in the same Ceclarative Section.

An 2xit fcom 3 Ceclarative Secticn is irserted by the comeiler following the last

statement in the secticn. All logical program zaths within the section must lead
to the 2xit coint.
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CHAPTER 10

Segmentaticn

The oprogram segmentaticn facility is provided to enable the executicn of
CCRBCL. programs whicgh are larger than physical memaory. When segmentation
is used (that is, when any secticn header in the program contains a segment
number) the entire PROCEDURE DIVISICN must be written in secticns. £ach
secticn is assigned a segment number by a secticn heacder of the form:

section-name SECTION [segment-numberl

segment-number rmust be an intager with a value in the range frem G through $9.
If secment-number is omitiaed, it is assumed to te 0. Declaratives secticns must
have segment-numoers less than 5Q. All secticns which have the same segment
nurrcer constitute a single program segment and must acsur together in the
source z2regram. Surthermore, 3l segments with numbers less than 50 must
gcour together at the beginning of the PRCCZCURE DIVISICN.

Segments with numbers O through 49 are called fixed segments and are zways
resicent in memcry cduring execution. Segments with numoers greater than &9
are czlled independent segments. Zach irdesencent segment is treated =s a3
orogram cverlay. An incdegcencent segment is in its initial stace when <contral s
massed to it fcr the first time Zuring the 2xecuticn of 3 program, and alsc when
control is sassed to that section {implicitly cr explicitly) from another segment
with a different segment numcer. Soecificzlly, an independent segment is in its
initial state when it is reacned Dy "falling througn” the =2nd of a fixed or
different indecendent segment.

Segmentaticn causes the fcilowing restricticns on the use of the ALTER and
FERFCRM statements:

1. A GO TCO statement in an independent segment must not he refarred

to Sy an ALTER statement in any cther segment.

2. A PERFCRM statement in a fixed segment may have within its range
cnly

a. sections and/or paragraghs wholly contained within fixed
segments, or *

9. sections and/or paragraphs wholly czntained in a  single
incepencent segment.

-
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Segmentatizn
3. AP
its r

™

b.

ERFCRM statament in 2n indepencent segment may have within
ange oniy .

sections and/or paragraphs wholly contained within fixed
segments, or ,

sections and/or saragrapns wholly contaired within the same
incepencent segment as the PERFCRM statement. .

G
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APPENDIX |

Advanced Forms of Conditions

Evaluation Rules fer Comoound Cenditions

1. Evaluaticn of individual simple conditicns {(reiaticn, class,
condition-name, and sign test) is dene first.

2  AND-ccnnectad simple conditions are evaluated next as a single resuit.

3. OR and its adjacent conditicns (or previously evaluated rescits) are
tren evaluated. )

EXANPLZS:

1. ACBQORC=DCRENQCT>F
The evaluaticn is 2cuivalent to (A<KB) COR C=D) CR (€<F) and is true if
any aof the three individual parenthesizad simele conditicns s true.

2 WEZKLY AND =CURS NQCT =0
Tre =valuatizn is equivalent, after expanding level 88 ccocnditicn-name
WEZKLY, to
(PAY-CCCE =W AND HCURS £0)
and is true only if 2cth the simole sonditions are true.

3. A=lANDB8=ZANCG>-3

CR P NCT EQUAL TC "SFAIN"

is evaluated as

{(A =1) AND (8 = 2) AND (G >-3)]
COR (P £"SPAIN")

If @ ="SPAN", the compound cenditicn can enly e true if all three of
the following are trues '

(e.]) A =1
(¢.2) B =2
(c.3) G > .3

However, if P is not 2qual to "SPAIN", the compound condition is true
regardless of the vajues of A, 3 and C.
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Parenthesized Conditicns

Parentheses may be written within a compound condition or parts thereof in
order to specify precedence in the evaluation orcer.

Examples:

IFA=BAND((A=5CR A=1)
PERFCRM PROCEZDURE-44,

In this case, PRCCEDURE-44 is executed if A = 3 OR A = 1 while at the same

time A = 8. In this manner, compound conditicns may te formed containing
gther compecund conditions, not just simple conditions, via the use of parentheses.

Abbreviatad Canditicns

Far the sake of brevity, e user may omit the "subject" wren it is ¢cemmon to
several successive relaticnal tests. Fsr example, the cencition A = 5 C0R A = 1
may 2e written A = 5 CR = 1. This may zlso be written A = 5 TR 1, where Both
subject and relsticn deing implied are the same.
Angther axampies:

FA=83CRLCCRY
is a3 shortaered form of

FA=3CRACCCRAXKY

The interpretation apolied to the use of the werd '"NCT' in an sbtreviatsd
conditicn iss :

1. If the item immediately following 'NQT' is a relaticnal operator, then
the NOT' participates as part of the relaticnal cperater; '

2. otherwise, the beginning of a rew, completely sescarate condition must
follow NOT', not o be considered part of the aboreviated condition.

Caution: Abbreviations in which the subject and relation are implied are
permissibie anly in relation tests; the subject of a sign test or class test-canmnot
be cmitted.

NOT, the Logical Negaticn Coeratar

In additicn to its use as a sart of a relation {eg., IF A IS NCT = 8), "NOT" may
precece 3 cendition. For example, the condition NOT (A = 3 CR C) is true when

(A =83 CR A =C)is false. The ward NOT may drecede a level 88 condition
name, aiso. . .



- CTBCL. Reference Manual - Rejease 4

APPENDIX T .

Table af Permissible MOVE Qperands

120

alphanumeric: qre shculd not mave numeric items to alpnabetic items and

vice versa.

Receiving Cperand in MCVE Statement
Squrce Numeric | Numeric¢ Numeric | Alphanumeric | Alphanumeric! Grot
Coerand Integer |[Non-intsger | Editad Edited
Numeric [ntager oK OK oK oK (A) CK (A) CK.
Numeric Non-integer oK CK CK CK
£ .
{ _ | Numeric £dited CK CK S
Alphanumeric Zdited oK CK CH
] Alpnanumeric CK (C}} CK({C) CK (C) CK CK CK
roup CK (3)| CK B) QK (8) CK(3) K 3) CK
KEY: {A) Source sign, if any, is ignored
(3) If tPe source cperand or the receiving ccerand is a Group item,
Fe move is corsidered to Se a Group Move. See Section 4.3 for a
discussion of the effact of 3 Graup Mave,
(C) Source is treated as an unsigned integer; source length may nct
exceed 31.
‘f"“
o - NQTZ: No distincticn is made in the compiler Setween alphabetic and
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A "mested IF" exists when the verb [F appears more than ¢ncez in a single

APPENDIX [II

Nesting of F Statements

L]

*

The flow of the above sentance may de representad Tv 3 tTee structure:

Ancther useful way of viewing nested IF structures is based cn numpoering [F and

ELSE verbs to

T

N

A=8

/
A

sentence. ‘
Example:
IF X=Y
IFA=8
MQVE "+ TQ SWITCH
c ELSE
i MQOVE "A" TQ SWITCH
LN zLSE
MQOVE PACE TO SWMITCH
e
Space--->Switch
r
-

A-—>Switch

' Next N\
Sentence /<

.

\

*ea>SwitCn

show their priority.

Fl X =Y

true
actionl:

| IF2  A=8

| true-acticn : MOV E "#' TO SWITCH
| £1.SE2 false-action2 : MOQVE "A" TC SWITCH

geLsel

false-acticnl : MCVE SPACE TO SWITCH.
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The above illustraticn shows clearly the fact that IF'Z is wholly nested within :he
true-action sice of [Fl.

The number cf ELSEs in 2 sentence need not be the same as the number of [Fs;
there may be fewer £1.5& branches.

Txampies: )
FM=1
[FK=0
GO TO M1-K0
L
GO TO M1.KNQTOQ.
- F AMCUNT [S NUMERIC -

A IF AMCUNT IS ZERQ L
| GO TO CLOSE-CUT.

In the tatter case, F2 could equally well have been written as AND.



CCegL. Reference Manus! - Releazse &4

APPENDIX [V

ASCO Character

Set

Far ANS-74 CQORCL

Character Qectal Value Character

101
182
103
104
105
106
107
110
1.1
112
113
124
115
116
117
120
121
122
123
124
125
125
127
150
131
132

N<XZ<cCHABOVOZMNR"ITOMMOOO L

Plus-zero {zero with emoedded pasitive sign);
Minus-zere (zero with emoedded neqative sign);

:@mmummkmuwo
b
0O
n

T

(non-ANSI)

T I S T e

—

V' A-.o

175
175

Cectal Value

60
61
62
63
64
65
66
67
70
71
30
az
a4
47
50
51
52
53
54
55
56
57
73
74
75
76

123
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AFPPENDIX V

Reserved Wards

indicates acditiemal words reguired by CCTECL-

Cebug extensicns, and packed cecimal fcermat

ACCZPT

ADV ANCING
ALPHARETIC
ALTERNATE
AREA(S)

A S3IGN

AUTO

QEFCRZ

SLANK
BOTICM
CANCZL

CH
CH=ARACTZIR(S)
CQ8CuL

CCL-

CCOLUMN

COMP
COMPUTATICNAL -3«
CCNTANS
CCRRUZIPCONDING)
DATA
DATE-‘NRITTEN
CEZUG-CONTINTS
DERUG-NAME
CEBUG-SLB-3
DECLARATIVES
DELIMITER
DESTINATICN
QISPLAY

CowWN

€G!

ENABLE

ENTER

EQUAL
ESCAPE
EXCEZPTICN
EXTEND

FILE CCNTROCL
FINAL

FCR
GENERATE
GREATER
HIGH-V ALUE(S)
[.C-CCNTRCL
IN

INITTAL
INPUT-CUTFUT
INTC

ACCZSS
AFTER

ALSO

AND
ASCENDING
AT
AUTC-SKIP -
S L

ELINK

Y

CD

CH=AIN
CLCCK-UNITS
] )
CCLLATING
CCMMA
COMP -3+
COMPUTE
CTNTRCLIS)
CTOUNT
DATE

oAY
DE2UG-[TEM
CE3LG-5UB-1
CEIUGGING
CELETE
CEPENDING
DISAEBLE
pDivice
DUPLICATES
gLss

END
ENVIRCNMENT
ERASC~»

E51

EXHIBIT+

FD

FILZ-ID+
FIRST

FRCM
GIVING
GRCLP
HIGHLIGHT

IDENTIFICATION

INDEX

INITTIATZ
INSFECT
INV ALID

124

for interactive screers,

ADD

AL L

ALTZR

ARE

ASCll+

AUTHCR

gEP+

BLANK

BLOCK

CALL

CF

CHAINING
cLase
CCLE-SET
CCLUMN
COMMUNICATICN
CCMPUTATICNAL
CONFIGURATICN
CCPY
CLURRENCY
DATZ-COMPILTD
CELTAIL)
CESUG-LINE
DE3LG-SUB-2
DECIMAL-PCINT
DELIMITZD
DCESCEMNCING
DISK+

DIVISICN
DYNAMIC

EMI
END-CF-LPAGE -
ECP '

ERRCR

EVERY

EXIT

FILE

FILLER
FCOTING

FROM

GO

HEADING

-0

IF

INCEXZD

INPUT
INSTALLATICN
IS
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cgBoL.-
SUSTUFIED)
LAST
LEFT-SUSTIFY+
LESS
LINAGE
LINE(S)
LCCK
MERGE
MCDULLS
MULTIPLY
NEGATIVE
NUMBER
CBIECT-COMPUTER
CFF
ON
ORCANIZATION
PAGE
PERFORM
PIC(TURE)
PCINTER
FRINTER+
PRCCEZ:
PRCMPT-
RANDCM
Rz~ADY
REDEFINES
RELATIVE
REMQV AL
REPCRT(S)
RESERVE
REVERSED
RF
RIGHT-JUSTIFY -
SAME
STARCH
SeCURITY
SeL=ECT
SEPARATE
SET
SORT
SOURCZ-COMPUTER
P ECIAL-NAMES
START
STRING
sSUM
SYNC{HRCNIZED)
TAPE
TEXT
THRU
TO
TRAILING
UNT
P
USAGE
V ALLUELS)
WITH
WRITE
»

H ¢
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KZY
LEADING
LENGTH
LIMIT(S)

LINAGZ-COUNTER

LINE-COUNTER
LOW-V ALUE(S)
MESSAGE
MOVE

NAMES+

NEXT

NUMEBER
CCCURS
cMITTZD
CPTIONAL
CUTFUT
PAGE-CCUNTER
PF

PLUS

FPOSITION
FPRINTING
PRCGRAM
GUELE

RO

RECZIVE

REET

RELEASE
RENAMES
REFCRTING
RESET
REVIND

R

RCUND
SCREEN
ST TICN
SeGMENT
SEND
SEQUENCE
SiGN
SORT-MERGCGE
FACELS)
STANDARD
STATUS
SUBS-QUEVE-L,2,3
SUPPRESS
TABLE
TERMINAL
THAN

TIME

TCR
TRAILING-SIGN+
UNSTRING
UPOATZ»
Use
VARYING
WCRDS
ZERC((E)S)
P

/
>

125
LABEL
LEFT
LENGTH-C~HECK -
LIN+
LINE
LINKAGE
MEMCRY
MCDE
MULTPLE
NATIVE
NOT
NUMERIC
CF
ON
OR
QVERFLCW
PEN
e
pLUS Et'
PCSITIVE
PROCZDURE(S)
PROGRAM-ID
GQUCTEZ(S)
READ
RECCRD(S)
REFERENCZS
REMAINDER
REPLACING
RERUN
RETURN
REWRITZ
RIGHT
RUN
<0
SECURE
SECGMENT-LIMIT
SENTENCE _
SCGUENTIAL (&
SIZE
SOURCE
FPACE-~ILL+

TANDARD-1

STCP
SUBTRACT
SYMBOLIC
TALLYING
TZRMINATE
THROUGH
TIMES
TRACE+
TYPRPE
UNTIL
UPON
USING
WHEN
WORKING-STORAGE
ZERO-FILL+
+*

<
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APPENDIX VI

PERFCRM with VARYING and AFTz=R Clauses

PERFCRM range

VARYING icentifier-1 FRCM amount-1 3Y amount-2
UNTIL eoncition-1

™ AFTER icentifier-2 FROM amount-3 3Y amount-4 |
UNTIL candition=2

[AFTER icentifier-3 FRCM amount-5 3Y amcunt-$§
- UNTIL canciticn-3

Icentifier rere means a2 data-name or irdex-name. Amount.l, -3, and -5 may 2e
a ¢ata-rame, index-name, cr literal. Amount-2, -3, 2nd -& may be a3 dats-name
or literal cnly.

The aceraticn of this complex PERFCRM statement is ecguivalent tg the
following CCECL statements ‘axampie varving three itemsi:

START-PERFCRM.
MOV E amcunt-1 TO icentifier-l
MQOVE amcunt-3 TC icentifiera2
MCVE amount-5 TC icentifier-2.

TEST-CCNDITICN-1.
[F candition-1 GO TO END-FPERFTRM.

TEST-CTCNDITICN-Z
[F condition-2
MQOVE amount-3 TQ identifier-2
ADD amount-2 TQ identifier-1
GO TO TeST-CONDITICON-1.

TEST-CCNDITICN-3.
[F conditicn-3
MQVE amount-5 TQ identifier-3
ADD amount-4 TQ identifier.2
GO TO TEST-CTNDITICN-2.

PERFCRM range
ACD amount-6 TQ identifier-3
GO TC TEST-CONDITICN-3.

END-PERFCRM, Next statement.
NCTE
- [f any identifier above were an incex-name, the

associated MCVE would irstead be a SET (TO form),
and the associataed ADD would Be 3 S&T (UP form).
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APPENDIX VII

cQeoL-
With Respect to the ANSI Standard

To understand how CCOBQOL- is a 1974 ANSI CCg2CL, one must know the
structure of that standard. The CCE2CL ANSI standard is divided into 12
"mecuies's

1. Niucleus

2. Table randling

A

Sequential [/O
4, Relative [/O
5. Incexed [/O
6. Intercrogram communication
7. Library
8. Communicaticn
9. Cebug
10, Regcre-Writer
l1. Segmentaticn
12. Sort/Merge
Zach module has two cdefined levels of implementaticn, namely Level [ and L_avel
[I (which is a superset of Level [). Aczording to the standard, the first three

modutes in the list above should te implemented at ieast to Level [, but the cther
nire modules may ¢r may not te implemented.
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APPENDIX VI

Referring to the Nucleus and Table Handling medules, Microsaft CCBOL-
includes 3ll Level [I features except:

I. GENERAL

L
2.
3.

ao

1.
2.

3.

F

5.

-

| S

1.
2.
Je
4.
3.

5.

I. DATA DIVISICN

Figurative constant ALL "lit” fcr literals greater than cne character
Gualificaticn of names is not allowed in the Environment Division.
Switch testing facility {actually a Level [ feature)

Alphabet-name must Se "ASCHO" and cannot be defined with a literal
phrase

Cceurs depending en ...

Level 88 having list of items intsermixed with range (either list or
range may be used but rot Scoth at ane Lime)

CCMP data items always require 2 bytes:

-- PICTURE %(5) only allows a range of -327638 to 32747

—- PICTURESs 9,99,999,3559 are equivalent to PIC 9(5) for CCMP items —
— Diagnostic is given wnen more than 5 digits are soecified

Unsigned CCMP data items

-=- PIC 9 is equivalent t3 PIC S3

Renames phrase

. PROCEDURE DIV ISICN

MQOVE, ADD, SUBTRACT CORRESPCMNDING

Muitiple destinations for results of arithmetic statements

Divisicn remainders

[nspect Level O

Arithmetic expressions in cenditicns

ALTER series of procedure names
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Regarding the file handling modules, CCBCL. inciudes all Level [T facilities
axceot Muitiple [ncex Keys and special language for TAPE hancling, that iss

1. optional tape file existence by specifying "SzL.ECT CPTICNAL
filename"

rA buffering of inout/output by allewing a fully functicnal "RESEZERVE
Integer AREA(S)" clause

3.  muiti-file tapes by specifying the "MULTIPLE FILE TAPE
CONTAINS" clause

& centrol  gver Dblocking of fixed and variable-length reccords by
allewing fully functicnal "BLOCK CCNTAINS' and "REZCRD
CONTAINS” clauses in the FD of tape files

3. multi-reej files, tape reversal, and tape positicning by mears of
fully implementad CLCOSE and CPEN statements

owever, the file handling modules cdo not inclucde the Lavel [ Rerun facility,
Cecsuse mest microccomputar cperating systems have no supccrt for it.

The [nterprogram Cemmunicaticn and Library maodules are implementad tg Lavel
L. :

The Cebug and Rapcrt-Writer modules are not implementad at all, and Micrasoft
has ro plans for them bSecause they are not very widely used., Hgowever,

CCBCL- cces incluce the IBM CCEBQOL Decug facility extensicns ta the ANSI
standard,

Ancther extansicn Microsoft has incorporated in CCECL.- is in interactive
screen control by allowing special opticns to the ACTEPT and DISFLAY
statements. Still another eoxtension is the COMP.3 data fcrmat which allows

numeric data to be packed two digits to the byte 30 that mass storzge
requirements are reduced.
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Accepot
9,43, 44, €0, 61, 75
ACCEPT statement
9, &0
ACCESS clause
19, 103, 1Q9
ADD statement
56
ADV ANCING optian
86
ALL ohrase
g1
Alphanumeric item
22, 27
Alphanumeric-aditad itam
27
Alter
g0, 118
ALTER statament
80
ANSI level 1
1, 1283
ANSI level 2
1, 128
Arithmetic 2xeressicn
58
Arithmetic stataments
53
ASC-entry
19
AT END clause .
47, 35, 105, 106, 11
AUTHOR
13,17
Auto
43-45, 71, 72, 75
Auto secure
43

Bell
43,45, 7
ginary item
23, 26
Blank line
43, 44
Slank screen
43, 44

INCEX

130
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Slank when zere
25, 26, 43-45 '
BLANK WHEN ZERQ clause
36
Slink
a3, 45
BLCOCK clause
38, 40

Call
94, 96
CALL statement
94
Chain
95, 96
Character compariscns
83
Char;ac ter set
Class test ccndition
83
Close
2, 8, 28, 105, 110
CLOSC statement
38
CCLE-SET clause
38, 41
Caolumn
43, 44
Comments
&, 14, 17
Campound conditicn
8l
CCMPUTATICNAL
23, 25, 26, 58
CCMPUTATICNAL.J
23, 25, 28
COMSPUTE statement
8
Condition

3, 5, 9, 15, 37, 41, 42, 81, 83, 87,

21
Canditigcn-name
5,9, 15, 37, 81, 83
Condégion-name test ‘ ’
Conditicnal statements
47, 53
Conditions
1
CCONFIGLRATION SECTION
13, 18
Continuation line
10, 14

131
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Contro!l incex

103
CUNT IN ghrase

g1

Crt screen foermats
a3

CLURRKRENCY SIGN,
18

Oata descripticn entry
24, 42
Cata Divisien
g, 11, 13, 22-.36
Cata item
7, 13, 22, 26
DATA RECCRDS clause
39
Cata-name

5, 7, 8, 20, 24-28, 34, 35, 39, 41,
49, 51, 56.58, 40, 83, 86, 96, 97,

. 108, 110-112
DATE-CCMPILED
17
CATZ-WRITTZN
17

Cebuggirg

2, 18
Cecimal item
25, 36
Cecimal point
10, 18, 29, 54, 586, 71, 76
CECIMAL-PCINT IS CCMMA
10, 18
CECLARATIVES
13, 89, 114-116
Ceclaratives
13, 39, 114-116
CELETZ statement
108, 112
CELIMITED BY phrase
S0
Dispiay
9, 268, 43-45, 53, 76

DISPLAY statement

76

CIVICE statement
57

Editing
22, 69, 73
Elementary item
7,22, 25, 28
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Elamentary screen items
23
zilipsis
8
Envirenment Division
I, 11, 13, 18
Escace
60-62, 75
Escape key
80-62
o XHIBIT statement
93
EXIT PRCGRAM statzment
‘ 35
EXIT statement
80
EXTEND ghrase
34
External decimal itam
23

FO entry
8, 14, 38
Figurative ccnstants
11
File

5, 7, 8, 13, 15, 19, 20, 22, 38,

84-86, 104
File nrame
5,8
~ile Secticn
8, 13, 22, 38
ILE STATUS clause
20, 104
FILZ STATUS data itam
85
FILE-CCNTRCL
19
File-name
5,8
FILLER
8, 24
Fixed segments
116
*loating string
29
Format notation
5
From

10, 43, 45, 52, 26, 78, 86, 88, 107,

111, 115

Ry



£
A

A
;a

ccacL.
INDEX

Reference Manual - Release &

General Formats
S
GIVING cption
53, 55
GO TO statement
59, 80
Group
7, 22, 24, 26, 34, 43, 49, 83
Group item
7, 22, 28, 34, 49

HIGH-V ALUE
11
Hichlicht
43, 45

[-O
19, 84, 89

[-Q CONTRCL paragragh
15, 22

[-Q error nandling
39

Icentificaticn Divisian
11, 13,17

[F statement
31

Imperative statements
47

I[ndepencent segments
X

[ndex data-item
23, 97

Index-rame
79, 97

Indexed [-O
2

[ndexed-file crganization
1383

INPUT file
g4

NPUT-QUTPUT < CTION
19

INSFECT statement
51

INSTALLATICN
13, 17

Inter-Pregram Communication
2, 42, 94.96

Internal decimal item
23

INTQ aptien
85

INVALID KEY clause
47, 10s-1C8, 111, 112
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Just

14, 43, 45, 107, 110
Justified

24, 25, 36, 43, 45
Justified

24, 25, 36, 43, 45
JUSTIFIED RIGHT clause

36

KEY clause
1C0

KEY IS clause
106

LABEL clause
38
Level 88
1, 7, 37, 101
Leve{ number
7,8, 16, 22, 26-25, 43, 44
Level-number
7,8, 14, 22, 26-25, 43, 44
Liorary
2
LINAGE clause
38, 41
Line
19, 43, 44, £0-62, 89, 39
Line number
43, £0-62
Linkage section
13, 22, 42, 96
Literals
4, 9
LOCK suffix
88
LCW-VALUE
11

Main program
36
Memory
18, 28, 36, 116
Memory regquirements
lls
Mpemcenic-name
5,9, 76
Mcdules
L
MOVE statement
49
MULTIPLY statemen
57 -
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Nested [F
l

Nan-numeric literals
S

Nucleus
1

Nurneric comparisons
a3

Numeric item
23

Numeric litarals
10

CBIECT-COMPUTER
18
OCCURS clause
24.26, 34
CMITTED
58
CN CVERFLCW clause
91
Crpen
3a, 84, 105
CPEN statement
ga
CRGANIZATICN clause
19
CUTRPUT file
84
CVERFLCW
47, 21, 92
Cverlays
116

Packed decimal

23 .
Paragraph-name

13, 48
Paragraghs

48
Parentheses

1, 6, 58
Perform

1,79, 80, 116
PERFCRM statement

79
Pic

8, 43
PICTURE

23-27, 29-32, 35, 43, 45, 5Q, 83

Picture

23-27, 29-32, 35, 43, 45, 50, 83

PICTURE c¢lause
24

Plus
1, 3, 43, 38, S0, 92
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FOINTER phrase
50
PRINTER
9, 18, 38, 40
Procadure Division
11, 13, 47-93, 96, 114
Procedure division heacer
96
Procedurs-name
14, 48, 59, 80
PROGRAM-.ID
17
Punctuation
<3

Gualification
1, 15
QUOTE
11

Range (PERFCRM)
g0
READ statement
35, 106, 110
READY TRACE statement
53
RECCRD CCNTAINS clause
ac
RECCRD KEY clause
184
Recards
7, 39, &40, 109
RETCEFINES clause
24.26, 33
Relative [-O
2
Relative indexing
S8
RELATIVE KEY clause
110
RELATIVE KEY item
110
Relative organization
109
REPLULACING clause
51, 52
Report item
22, 25, 28
RESERVE clause
20
Reserved words
4, 5, 14
RESET TRACE statement
92, 93 ,
REWRITE statement
gg, 107, 111
ROUNDED option
33. 95
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SPACZ
11, 83, 63, 70, 71
SPECIAL-NAMES
18
STANDARD
38, 109
START statement
112
Statements
47, 54
STOP statement
€0
TRING statement
- 89
Sutprogram
96
Subscripts
3s, 37, 98
SUBTRACT statement
36
SYNCROCNIZZD clause
28.254, 36

Table Handling

i, 2, 23, 26, 30, 97-102
TALLYING clause

51, 52
Ta

7, 28, 42, 43, 45, 49, S6, 63, 71,

75, 78, 50, 94, 97, 1CC, 101
TRACE moce
$2

"UNSTRING statzment

50
USAGE clause
24-26
JSE sentence
13, 114, 115
Using
13, 38, 42, 43, 45, 75, 85, 94, 100
USING list
42, 94

Validation
75
V aiue

2, 26-26, 32, 37-39, 42, 43, 45, 50,

92, 97, 107
VALLE IS clause
32, 42

139



CCBCL
— INDEX

i
A

(

‘!
A5

Raference Manual - Release 4

VALUE CF clause

8, 39
VARYING

79, 80, 99, 10Q
Verbs

1, 47

WHEN clause
100
‘Word
3<5
Working-storage section
22, 42
WRITE statement
ge, 107, 111
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