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1.1 Introduction

The purpose of this (CIOEOI_-30 User's Guide is to jive vou practical infermation zbout
getting a COBOL-A8C ; rnoram up and running cn vour computing equipment. All the steps
necessary to use 7N -80 successfully -- compiiing, loading, executing, etc. -- are
carefully cesceribed o the following pages.

In this quide, ovnr .~ e names dre given wrich are based on a SOP vercicrn of
COBOL-8C. If vou uiv wsint snother operating =y:tem, the format o1 eommancs anc
“lenames will be «linntiv 4if‘erent. See Appendi< () for a descrioticn of now CO2TL i3
used with vour oper rig v,
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1.2.1 The COBOL Compiler

The compiler consists of a main program and four overlays. These five parts correspond
to the five "phasrs" of compilation. The main program is always memory-resident and
cantrols the transition from each phase to the next. The overlay portion of the main
program compiles the IDENTIFICATION and ENVIRONMENT DIVISIOfis. Overlay 1 s
brought in to compile the DATA DIVISION. The PROCEDURE DIVISION is compiled by
overlay 2. These 3 parts constitute the first pass of compilation. Their function is to
create an intermediate version of the program, which is stored on the current disx in a
file named STEXT.INT. Overlay 3 reads the intermediate file and creates the object
code. Finally, overlay 4 allocates the file control blocks and checks certain error
conditions. The intermediate file is then deleted.

1.2.2  The Runtime System

The runt!me library consists of a group of subroutines that interpret the object code of
your program produced by the compiler. These subroutines will be inc!uded with vour
object program when you perform the loading step. (See section 3 of this quide’. Nct al!
programs will require all of the library routines. The loader will search the librarv anc
automatically include the portions you need and exclude the ones you don't.

1.2.3  Utility Software

The L 80  linking loader is used to link COBOL object programs with the rurtime
system. (See section 3 of this guide). The other utilities are provided for vour
convenience. Each of these programs is documented in the utilities Software
Manual.

1.2.4 Miscellaneous Files

SQUARQO.COB is a COBOL source program that computes the square root of the number
you provide. It is used to verify that you have a working version of the compiler and
runtime system.

SEQCVT.COM is a special utility program that converts COBOL files from LINE
SEQUENTIAL format to SEQUENTIAL format. The COBOL-80 SEQUENTIAL file format
was changed when version 3.0 was released. SEQUENTIAL organization files created by
earlier versions are in the format that is now known as LINE SEQUENTIAL.


SEQCVT.COM
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1.3 Program Development Steps
Preparation of a COBOL program for execution consists of three basic steps:

1. Cresting the source file with a text editor
2. Compiling with the CCBOL Compiler
3. Loading with the Linking Loader L 80

The source program is a file which consists of lines of ASCI: text terminated bv
carriage-return line-feed. You can create it with ED.

"that uses 7-bit ASCII character codes. Line numbers may be included in columns 1-6 of
each line and these may be 8-bit ASCII codes. The compiler ignores characters other than
TAB and cerriage retum until column 7 is reached. TAB stops assumed by the compiler
are at columns 7, 17, 25, 33, 41, 49, 57, 65, and 73. All characters beyond column 73 are
ignored until a CR is encountered. If you use EDIT-80, you automatically begin typing in
column 7 of each inserted line. o

'Having created the source program file, the next step is to compile it. This is done by

typing a command line that will execute the COBOL compiler and provide the name of

your source file. Under SOP you must be lcgged-in on the disk that contains the

COBOL compiler, since the compiler overlays are always read from the current disk. The

following example shows a command to compile the test program SQUARO
assuming drive A contains a copy of that disk.

Ad> COBbL SQUARO.REL,TTY:=SQUARO.COB

This commend will compile SQUARO.CCB, placing the relocatablz object code in a file
named SQUARO.REL and printing the listing on-your terminal. A shorter notation of this
same command line takes advantage of default file-name extensions assumed by the
compiler:

A>COBOL SQUARO,TTY:=SQUARO
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The shortest notation of all uses a compilation switch to force generation of an object file
that defaults to the filename SQUARQ.REL:

A>COBOL ,TTY:=SQUARO/R

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

Once the source program is compiled, the final step before’execution is to load the
program with the Linking Loader L80. This step converts your relocatable object program
into an absolute version and combines it with the COBOL-80 runtime system. This
absolute version is built in memory, where«it may then be saved on disk, executed

directly, or both. The following is a command to load SQUARQO and execute it witnout
saving the absolute version.

A>L80 TQUARQ/G

L8O assumes the extension .REL for the file SQUARO that is to be loaded. Once
SQUARO has completed execution, you could not execute it again without performing tne
load command, since the absolute version was not saved. To save the absolute version in z
disk file without executing it directly, type:

A>L80 SQUARO/N,SQUARO/E
Then to execute the program, simply type:

A>SQUARO
Since the absolute version is saved, it may be executed at any time without performing
the load step. To combine the 2 examples so that the absolute version is saved and then
executed directly, type:

A>L80 SQUARO/N,SQUARO/G

Refer to section 3 of this quide and to the utilities Software Manual for a full
description of LB0 commands.
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Section 2

COMPILING COBOL PROGRAMS

L_ine Svintax
e——— -—-g-—l

re&sds vour COBOL source program file as input and produces a

cwect version of your program. The command line invokes the

z it the names of the 3 files to use. The syntax of the line is to
a space, followed by a command string, as deccribed pelow.
the cisk and then examines the command string. If it is OK,

G

“.at, it types the message "?Command Error" followed by an

its for another command string. When compilation is complete,
the operating system.

T command string is:
=sourcefile

re the comma and the equal sign. No spaces are allowed. The
of the file to which the object program is to be written

of the file to which the program listing is to be written

=f the COBOL program source file

—e of a disk file or the name of a system device. The full
cenends on your aperating system. For CP/M, a file cescription

.extension
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Here the separators are the colon and period, and the terms mean:

device
the name of the system device, wnich can be a disk drive, terminal, line
printer, or other device supported by the operating system. [f the cevice is
a disk, the filename must also be qiven. If not, the device name itself is
the full file description. COBOL-80 recognizes the following symbclic
device ngmes:

TTY: for the console terminal
LST: for the system printer
RDR: for the high-speed reader

filename

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

.extension

the extension of the filename given. If not specified, the follcwing
defaults are assumed:

.COB for the source program file
.PRN for the listing file
.REL for the object program rile

In the command string, the objectfile, listfile, or both may be omitted. If neither & listing
file nor an object file is requested, COBOL-80 will check for errors and print the total an
the console. (f nothing is typed to the left of the equals sign, an object file is writzen on
‘the same cdevice with the same filename as the source file, but with the default extension
for object files.

Examples:

Command String Effect

y=PAYROLL Compiles the source from PAYROLL.CO8 anc
produces only an error count, which is displavead
on the console.

=PAYROLL Compiles PAYROLL.COB and places the abject
into PAYROLL.REL. No listing is generated.

,TTY:=PAYROLL Compiles the source from PAYROLL.CCS8 and
p.aces the program listing on the terminal. NoO
object program is.generated.

PAYOBJ,LST:=PAYROLL Compiles the source from PAYROLL.CCB, places
the listing on the printer, and places the orject
into PAYOBJ.REL.

PAYCBJ=B:PAYROLL Compiles PAYROLL.COB from disk B and places
the object into PAYOBJ.REL. No listing s
generated.

PAYROLL,PAYROLL=PAYROLL Compiles PAYROLL.COB, places the listing into

PAYROLL.PRN, and places the object into
PAYROL!l .REL.
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2.2 Compiler Switches

The command st 'ing may be medified by appending one or more switches, which affect
the compilation procedure as described below. To add a switch, type a slash followed by
the one-character switch name.

Switch Action
R Force the compiler to generate an object file. This shorthand

notation causec .he compiler to write the object file on the sarme
disk and with the same filename as the source file, but with the
default extensior for object files.

L Force the compiler to generate a listing file. As with /R, tnis
notation causes the compiler to write the |'sting file on the same
disk and with the same filename as the source file, but with the
default extension for listing files.

P Each /P allocates an extra 10J bytes of stack space for tne

compiler's use. Use /P if stack overflow errors occur curing
compilation (see section 2.3 below). Otherwise /P is not neeced.

Examples of command strings using switches:

Com:nand Strina Is Cquivalent To

,=PAYROLL/R PAYROLL=PAYROLL or =PAYROLL
,=B:PAYROLL/L .B:PAYROLL=B:PAYROLL
,=B:PAYROLL/R/L B:PAYROLL,B:PAYROLL=8:PAYROLL
=PAYROLL/L/P PAYROLL,PAYROLL=PAYROLL/P

2.3 Output Listinas and Error Messaaqes

The listing file output by COBOL-80 is a line-by-line account of the source file with p-e
headings and error messages. The paae heading line is printed 3 lines from the tc: ¢ the
page and is followed by 2 blank lines. Zach source line listed is preceded by a consecutive
4-digit decimal number. This is used by the error messages at the end to refer back °O
lines in error, and also by the runtime system to indicate what statement rnas .. 'sed a
runtime error after it occurs.

Two classes of diagnostic error messages may be produced during compilation.
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Low levél flags are displayed directly below source lines on the listing when simple syntax
violations occur. Remedial action is assumed in each case, as documented below, and
compilation continues. If a low-level error occurs, a high-level diagnostic will be
generated at the end of the listing that refers to the line number attached to the
low-level.error, so the error count given at the end includes both classes of errors.

Flag
"QLIT"?

LENGTH?

CHRCTR?

PUNCT?

BADWORD

SEQ #

NAME?

PIC = X

coL.7?

AREA A?

Reason for Flag Remedial Action bv Compiler

Faulty quoted literal

1. Zero length

2. Improper continuation
3.  Premature end-of-file

(hefore ending delimiter:

Quoted literal lencth over 120
characters, or numeric literal

over 1. digits, or 'word' *
(identifier or name) over 30
characters.

Illegal character

lmpro.per punctuation
(e.g. comma not fol-
lowed by a space).

Current word is malformed
such as ending in hyphen,
or multiple cecimal poirts
in a numeric literal.

Improper sequence number
(includes case of out-of-
order sequence number).

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

An improper Picture.

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

Area A, columns 8-12, is
not blank in a
continuation line.

Ignore and continue.
Assume acceptable.
Assume program end.

E.xcessive chaiacters
are ignaored.

Ignore and continue.

Assume acceptable.

Ignore and continue.

Accept and continue.

Accept and continue.

PIC X is assumed.

Assume a blank
in column 7.

Ignare contents of
Area A (assume blank).
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Highilevel diagnostic messages consist of two or three parts:
1. The ac ociated source line number — four digits, followed by a colon (:).

2. An English explanation of the error detected by the compiler. If this ‘*exc
begins with /W/, then it is only a warning; if not, it is an error sufficiently
severe to inhibit linkage and execution of an object program.

3. (Optional) Tte program element cited at the point of error is listed. Design of
the high level diagnostic messaqge text is such that no list of 'messages and error
codes' is necessary; the message s are self-explanatory.

Regard|ess of whether there is a list cevice, or what the list device may be physically, a
message displaying the total numocer of errors or warnings is alv-3ys displayec on tre
console at the end of compilation. This allows you to make a simple change to a COBOL
program, recompile 't without = listing and still know whether the compiler encounterec
any questionzble statements in the program.

Two error messanes that c-cur infrequent!v and are also displaved on the console must be
noted. One is ""Memarv Full" which occurs wnen there is insufficient memory for all the
symbols and other information the compiler obtains from your source program. it
indicates that the program is too large and must be decreased in size or split into
separately compnil~d modules. vhe symbol table of data-names and procedure-names is
usually the laraest user of space during compiiation. All names require as manv bytes as
there are characters in the name, and there is an overhead requirement of about 10 hvtes
per data-nzme and 2 hvtes per procedure-name. On the average, each line in the DATA
DIVISION requires about 14 bvtes of memory during .ompilation, and each line in the
PROCEDURE DIVISION requires about 3 1/4 bytes.

The other error messaqe, "?Compiler Error", occurs when the compiler becomes
¢enfused.” It is usually caused by one of two problems: either the stack has overflowed, in
which case using the /P switch will solve it; or the compiler or one of the overlay fiiss on
the disk has been damaged, in which case you should try your backup copy. If neither of
thesé' solutions works, you can sometimes determine the cause by compiling increas:ngly
larger chunks of your program, starting with only : few lines, until the error recurs.
These two error conditions cause immediate termination of compilation.

2.4 Files Used by COROL-80

In addition to the source, listing and object files used by COBOL-80, the following files
should be noted.

First, there is a file called STEXT.INT which the compiler always places on the current
disk. It is used to hold intermediate symbolic text between pass one and pass two cf the
compiler. It is created, written, then closed, read, and then deleted before the campiler
exits. Consequently, vou should never run into it unless the compilation is aborted.
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Another file of concern is the file to be copied due to a COPY verb in the COBOL
program. (See the.discussion of COPY in the COBOL-80 Reference Manual). Remember
that copied files cannot have COPY statements within them and the rest of the line after
a COPY statement 1s ignored.

Finally COBOL progrums that use segmentation cause the loader to create a file for each
independent segment of the program. The filenames are formed as follows. The filename
itself is the PROCRAM-ID detined in rhe IDENTIFICATION DIVISION. The extension is
.Vnn where nn is a two-digit hexadecimal number that is the segment number minus 49.
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Section 3

LOADING COBOL PROGRAMS

The Linkinn Loader LINK-80 is used to convert the compiled relocatable object
version. of your procram into an absolute version that is executable. 1t automatically
combines the requirea portions of the COBOL runtime system with vour object program.
The loader is also used to link one or more subprograms together with a main procram.
These subprcgrams mayv be specified individually or extracted from a library, and may be
written in COBOL, FORTRAN-80

3.1 LINK-8C Command Line Svr:tax

The complete svntax tor LINK-80 commanas is given in Chapter 4 of the utilities
Software idanual. However, come functions described there are not useful wrhen icooing
COBOL programs. Tnrs section summurices use of the loader for COBOL programs.

You may invore LIMG -G0 in one of two wavs: either type LBO followed by ¢ ¢~ -age
retumn and enter o command string when tne asterisk prompt is typed, or type LEC
followed by a space, iullowed by the command string on the same line.

The comman~ strimn o a lie. of filenames separated by commas. Each filename specifiec
is brougnt into memory by the loader and placed at the next available memory aczresc,
Switches ore use” in the command string to specify functions the loader is to persorm.

The commiand ctii s imay be broken up into many small strings and entered on different
lines. The loacor wat! prompt with an asterisk and wait for mare command strinas unti!
one with & 7, v F Lwaten has been processed and the loader exits to the operating svstem.
Filename: cre cneciiied an the same manner as for the compiler, except that the cefault
extension i ahwiys 2207 for files to be read by the loader. Such files are all expected to

be in relocitunie ovject tormat, <o they must have been previously compiled (or
assembled .
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Switches most useful when loading COBOL programs are:

Switch

filename/N

/E

/G

Effect

Directs the loader o save the executable program on disk with
name <filename. when the loading process is complete.

[(hrects the loader to complete the loading process and exit to
the operating system. The loader searches COBLIB.REL and
CRTDRV.REL to resolve undefined global symbols. The final
step is to save tle executable program on disk, provided that the
/N switch was specified.

Cirects the loader to complete the loadi'\g process and begin
execution of the program. As with /E, the COBOL runtime
library is searched, and the executable program is saved if /N
was specified.

Switches used occasionally when loading COBOL programs are:

Switch

/R

filename/S

/M

/U

Effect

Immediately resets the loader to its initial state. The effect is
as if the loader was sborted and then reloaded from disk.

Oirects the loader to search <filename> to resolve undefined
global symbols. This command is used to selectively loud
CALLed subroutines from a user-built library.

Prints a map of all global symbols and their values. Undefined
globals appear with an asterisk after the name.

Prints a list of all undefined global symbals.
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Examples:

Commuand String

MYPROG,SVPROC/N/E

Loads MYPROGS.RECL, saves the absolute version in SVPROG.COM and exits to
the operating system.

MYPRQZ/

MYPRC

MYPRC

Loads MY

Lo O
I" ,
v
e ARRAS
! v
e
|
i
< LU
*h
‘e
I
3. i
L]
v
8

Do

4 [
LOace
VerLion s

om
LY

CG.REL and begins execution without saving the absclute vession.

L UBPRIMYPIROGIN/E

COGU.HEZL,SURETRIIREL, and B:SUBPR2.REL. Saves the absolute

SYEROG.CEW and exits to the operating system.

LY LIB/CE
OG.REL srirrnes MYLIB.REL for subroutines referenced by

mients, saves tie absolute version in MYPROG.COM anc exits tc

S
(.G system.

4 .. progrum into a main module and one or more subprogram
caft combine trhoem into one executable program. Before loading,

modules v that you have a relocatable object version of each.
cor ang spec:fy in the command string the name of each module you

~wonulee may be specified in any order. For example, if you have a

wm file MAINPG.REL and 2 subprogram files SUBPRI.REL and
iy inac the exercotable program and save it with any of the following

DIDOUNG A TNTO, SUBPR L, SUBPR2/E

SN MAINPG, G PR, SUBPR2


SVPROG.COM
LPRuG.COM
MYPROG.COM
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Section 4

EXECUTING COB0L PROGRAMS

You may crecuts o T R0OL program i any of three ways. The first i§ to use the G switch
in the loader cosrmane String as described in section 3.1. The second is simply to type the
name of ar wreo b proqram flie as woved by using the N switch in the loader command
string. Fir:!lv, vou wo. execute & pronrem airectly from within another COBOL program

by using ft C =i o ~AlN statement. Refer to Chapter 5 of the COBOL-80 Reference
Manua! for n evorareon of program CAlLL and CHAIN,

4.1 The feantine =

The reloc ¢ .roan of vour nrogram producec by the compiler is not 8080 or
Z80 machui .. .v:eac. it ds o in the form of a special object language designed
specificatl . etructons. The COBOL-80 runtime system executes vour
program ! coonoobject ionquege instruction and performing the function
requirec. . ‘L ol processing reeded to handle CRT, printer, and disk file input

and output.

The runtine: o o coete of a number of machine language subroutines collected into a
library noiro cideotL una a CRT ariver named CRTDRV.REL. When you load vour
COBOL provanen Tl B s automatically searched by the loeder ts find and load
routines thio e mnred to perform the instructions in yoyr source program. The
number of rm.tree neeied depends on the number of COBOL language features vou have
used in veoaon ramoand subprourams. If DISPLAY or ACCEPT statements are

included i e oo rogram, the loader automatically searches the file CRTDRV.REL
to include the terouna. - ependent functions.

The amount of e recuired by @ COBOL program at runtime equals the amount
required to uvtore the ccta iterns defined in the DATA DIVISION, plus about 500 bytes per
file, plus at.out 17 v per line of the PROCZDURE DIVISION, plus up to 24K bytes for
the runtime system,

4.2 Printer i ranting

Printer file. wioile 0o viewed simply as a stream of characters going to the printer.
Records shiould e g simply as the fields to appear on the printer. No extra
characters .o oo ttwrecord for carriage control. Carriage return, line feed and
arm ferd oo L oe printer as rceded between lines. Note however, that blank

characters ..jiuicus it end OF @ prine Line are truncated to make printing faster.



COBOL-80 Uk orts chun e - ituiease 4 15
EXECUTING GO O ANMS

No "V AL Uil «#" clouse should be given for a PRINTER file in the FD, but "LABEL

RECORD S i .07TID" must be specified. The BLOCK clause must not be used for
printer fijeu.

4.3 Disk Frll_lt f;'_\'_..ou“',;nm_!

Disk files muir ~ove "LAnlL RECORD 1S ZTANDARD" declared and have a "V ALUE OF"
clause that nciucicy & Tile 1D. File Il tormats are deseribed in the Utility Software
Manual. Slooe chaases w0 checked for syrtax but have no effect on any type file.

The forrmat oo G OUENTIAL o cuzetion files is that of & two-byte count of the
recurd letigeo o e tre actuai record, For as many records as exist in the file. The
LINE SEQuilnr: Jic.orzatio. has tre record followed by a carriage return/line feed
dehimater, o oo eenrds g exist o the file, Both organizations pad any remasining

space of Uhe last oy ccai olock with control-Z characters, indicating end-of-file. To
make maximum use 6F Sk space, records are packed together with no unnecessary bytes
in betwern.

The fords o 0L A1 v files is always that of fixed length records of the size of the
largest recorc cerinec tor the tile. oo delimiter is needed, and therefore none is
provided. !eicted records are filled with hex value '00'. Additionally, six bytes are

reserved ot {e Gegquanng of the file to contain system bookkeeping information.

The format of [TOENZD files 1s too complicated to include in this document. [t is &
complex -t of kevs, data, linear pointers, deletion pointers, and scramble-function

pointers. souptryl that the COBOL programmer would require access to such
informatior.

4.4 CRT incii o

4.4.1 Terimaa, eI

All output to ool s done by tre DISPLAY statement. Characters are sent one at
at time by the [°L AY runtime module or by the CRT driver. If no cursor positioning
was specitiee o7 e of the displaved items, a carriage-return and line-feed are sent

following the | ..t civoiaved item. Otherwise, no assumptions about carriage control are
made by tre {00 Yy module.


reci.ru

COBQ!. -5iit o' iide - Release 4 16
EXECuL LN Code L PROGRAMS

4.4.2 rievooocd Inpat

All input from the kevboard is done by the ACCEPT statement. One of two mett yds of
input are used, ¢:pending on the type of ACCEPT being performed.

Far a format 2 ACCEPT, a full line of input is typed, using the operating system facilities
for character echo and input editing, ending with a carriage return. For this type, the
character codes defined in the CRT driver have no effect.

For a formuat 3 or & ACCEPT, each character typed is read directly by the runtime
ACCCPrT muuule by using a call to the operating system. The ACCEPT module nerforms
all necessary character echo and input editing functions. The editing control characters,
function kevs, and terminator keys are defined in the CRT driver.

4.5 Runtime nrs

Some prooromang errors cannot be cetected by the compiler but will cause the program
to ternurcte ;rernoturely when it is being executed. Each of those errors produces a
four-lisie v, printew on the console.

NS TIME ERR:
reason (see list below)
line numuoer
proaram-ic

The pousivice 1vasies for termination, with additional explanation, are listed below.
REDU 00 ol 1 Attempt to open a file that is already open.
DATA Ureiv 0L 3LE Attempt to reference data in a record of a file that is not

open or has reached the "AT END" condition.

SUBSC U UL T A subscript has an illegal value (usually, less than 1). This
applies to an index reference such as I + 2, the value of which
must not be less than 1.-

INPUT/OUITRPUT Unrecoverable [I/O error, with no provision in the user's
COBOL program for aciLing upon the situation by way of an AT
END clause, INVALID KEY clause, FILE S7TATUS item,
DECLARATIVE procedure, etc.

NON- LTI ATA Whenever the contents of @8 numeric item does not conform to
the given PICTURE, this condition may arise. VYou should
always check input data, if it is subject to error (because
"input editing" has not yet been done) by use of the NUMERIC
test.
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PERFORIV IV L i v An illegal sequence of PERFORMs as, for example, when
paragraph A . performed, and prior to exiting from it another
PERFORM A 5 initiated.

CALL PARANI xS There is a ¢ sparity betwveen the number of parameters in a
calling program and the called subprogram.

ILLEGAL Ki 2D Attempt Lo READ a file that is not open in the input or [-O
rnaode.
ILLEGAL vilTe Attempt to WRITE to a file that is not open in the output mcde

for sequential ‘access files, or in the output or [-O mode for
random ur dynarmic access files.

ILLEGAL v Attempe to REWRITE a record in a file not open in the [-O
mode.

REWRITE; O Rl Attempl to #IWRITE a record of a sequential access file when
the last operation was not a successful READ.

REDUND AT T Attempt tc close file that is not open.

QBJ. COLIL ERUIR An undefined  object  program’  inetruction has been
encountered. This should occur only if the absolute versic.. of
the prograim hos been damaged in memory or on the disk fiie.

FEATURE UMNIENIFL. An abject urogram instruction that calls for an unimplementecd

feature has been encountered. This shouitd occur only because
of a damageu object program.

GO TC. (NGT w2 Attempt to execute an uninitialized alterable paragraph
containing only a null GO statement.

FILE LOCHED Attempr to UPEN after earlier CLOSE WITH LOCK.
READ 8w Drio v Attempt tu read (next) after already encountering end-of-file.
DELETE; & READ Attempt to DELETE a record of a sequential access file when

the last operation was not a successful READ.

ILLEGAL 6. . Relative file not opened for [-0,
ILLECAL Siraisd File not upened for input or [-0.
NO CHT N i An ACCIPT or DISPLAY statement using cursor positicring is

being executea, but no CRT driver has been selected. {(See
Appendix A of this quide.)

SEG i R An unrecuverable read error has occurred while trying to load
a segment uf a segmented program. The two digits nn are the
hexadecimal rotation of the segment number minus 49 and
match the nome of the file axtension (.Vnn) on the disk.
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In the case of program CHAINing, error messages may be generated hy the CHAIN
processing module. These errors are of the form "**CHAIN: problem™ and al!so r-use
termination of the program. See Appendix B for tl - list of CHAIN error messages.
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Appendix A

INTERPROGRAM COMMUNICATION

A.l Subprogram Calling Mechanism

It is possible for a8 COBOL program to call COBOL subprograms or to call FORTRAN op
assembler subroutines. However, it is not possible, currently, for a FORTRAN or
assembler program to call a COBOL subroutine. Therefore, this section pertains to
COBOL prograrns which call FORTRAN or assembler subroutines. The calling sequence
described below is identical to that of POLYMAX FORTRAN-80 as it calls FORTRAN or
assembler subrautines.

The COBOL runtime system transfers execution to a subroutine by means of a machine

language CALL instruction. The subroutine should return via the normal assembler or
FORTRAN return jnstruction.
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To call a subprogram, use the name of the subprogram in the COBOL CALL statement. If
the subprogram is an assembler or FORTRAN program, the name is defined by an ENTRY,
SUBROUTINE, or,FUNCTION statement. The rame of a COBOL subprogram is as given
in the PROGRAM-ID paragraph. Then link the subprogram to the main program using
LINK-80, as described in section 3.2 of this guide.

A.2 CHAIN Parameters

The parameters passed between programs with a CHAIN USING statement are stored at
the highest available memory address. The memory layout is as follows, starting at the
highest available address and proceeding towards location zero. First, 32 bytes are
reserved for stack space. Then the first parameter in the USING list follows, preceded by
its length in bytes. The parameter length is stored in two bytes, high-order byte first.
The parameter itself is stored as a string of bytes in the same crder as they were stored in
the DATA DIVISION, beginning at the address of the length minus the length itself. Each
parameter in the USING list follows in order, each preceded by its length. The CHAINed
program must expect the same number and format of parameters as were passed, as no
checking can be done by the compiler or runtime system.

<{-- highest memory location

stack

~ space -~

7 32 bytes
<— length of parameter 1 (high byte)
<{— length of parameter 1 (low byte)
<~ last byte of parameter 1

o~ -~

FV (o

<{-— first byte of parameter 1
{-— length of parameter 2 (high byte)
<~ length of parameter 2 (low byte)
<— last byte of parameter 2

Figure B-1
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A .3 CHAIN Error Messaqes

During CHAIN processing, the normal mechanism for reporting runtime errors may hav
been overlayed by the new program. Therefore, the CHAIN processor generates its ow

error messages, which are of the form "#*CHAIN: probiem". The following is a list d
possible "problems" and their causes.

Bad file name The syntax of the file name that is to be loaded is not valid.
File not found The specified file was not found on the disk.
Out of Memory There was not sufficient memory available to load the ney

program. There must be enough memory for the larger of th
CHAINing and CHAINed program, plus all CHAD
parameters, plus 256 bytes for the program loader.
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APPENDIX B

CUSTOMIZATIONS

This appendix is intended for those of you who are handy with a debugger and/or assemh
language and would like to change some of the built-in parameters of COBOL-80.

B.l Source Program Tab Stops

If tab characters (hex 09) are used in the COBOL source program, the compiler conver
them into enough spaces to reach the next tab stop as defined in its internal TAB tabl
As delivered, the table defines 9 stops at the following columns (counting from column 1}

7,17, 25, 33, 41, 49, 57, 65, and 73

These may be changed by patching the table, whose address is 7 bytes from the start
COBOL.COM. There is one byte in the table for each tab stop. You may supply a

values you like, provided the numbers are in order and that there are still exactly 9 stg
defined.
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Utility Software

LINK-80 Linking Loader

Format g£ LINK-80 Commands

LINK-80 Command Strings

To run LINK-80, type L80 followed by a carriage
return. LINK-80 will return the prompt "*"

indicating 1t 1is ¢reacdy to accent commands., Each
command to LINK-80 consists of a string ot
filenames and switches separated by commas:

objdevi:filename.ext/switchl,objdev2:filename.cxt, ...

If the input device for a <file 1s omitted, the

Y

default 1s the currently logged disk. I£ the
extension of a file 1is omitted, the default i3
.REL. After each line is typed, LINK will load or
search (see /S below) the specified files,. ALter

LINK finishes this process, 1t will list all
symbols that remairned undefined <followed by an
asterisk.

Example:

*MAIN

DATA 0100 0200

.SUBR1* (SUBR1 1s undefined)

DATA 0100 0300

*SUBR1

*/G (Starts Execution = ce=2 bkelow)
Typically, to execute a FORTRAN .and/or CoZon
prcgram and subroutines, the user types the list of
filenames followed by /G (kegin execution). Befcre

execution begins, LINK-80 will alwavs search the
system library (fORLIB.REL or COBLIB.REL) to
satisfy any unresolved external references. If the
user wishes to first search libraries of his own,
he should arpend the filenames that are followed by
/S to the end of the loader command string.



1.2

L
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NIl-80 Switches

A number of switches may be given in the LINK-&0
command string to specify actions affecting the
loading process. Each switch must be precedcd by a
slash (/). These switches are:

Switch Action

R Reset. Put loader back in its
initial state. Use /R 1if you
loaded the wrong £file by mistakc
and want to restart. /R takes
effect as soon as it is encountered
in a command string.

E or E:Name Exit LINK-80 and return to the
Operating  System. The sys<em
library will be searched on the
current disk to satisfy any
existing undefined globals. The
optional form E:Name (where Name 1is
a global symbol previcusly defined

in one of the modules) uses Name
for the start address of <the

program. Use /E to load a procran
and exit back to the monitor.

G or G:Name Start execution cf the program 2a:c
soon as the current command line
has been 1interpreted. The systam
library will be searched on the
current disk to satisfy any
existing undefined globals if thevy
exist. Before execution actually
begins, LINK-80 prints three

numbers and a BEGIN EXECUTION
message. The three numbers are the
start address, the address of the
next available byte, and the numbecr
of 256-byte pages used. The
optional form G:Name (where Name is
a global symbol previously definecd

in one of the modules) uses Name
for the start address o©of the
program.

N If a <filename>/N 1is specified, the

program will be saved on disk under
the selected name (with a default
extension of .COM for sOP ) when a
/JE or /G 1is done. A jump to the
start of the program is inserted 1=
needed so the program can run
properly (at 100H for soP!.).
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P and D

/P and /D allow the origin(s; % ‘i
set for the next program loaded.
/P and /D take. effect when seen
(not deferred), and they have no
effect on programs already lcaded.
The form is /P:<address> or
/D:<address>, where <address> 1is
the desired origin in the current
typeout radix. (Default radix for

SOP versions is hex. /O sets
radix to octal; /B to hex.)
LINK-80 does a default /P:<link
crigin>+3 (i.e., 103H for SOP and
. to leave room for
the jump to the start address.

NOTE: Do not use /P or /D to load
programs or data into the locations

of the loader's jump to the uLart
address 100H to 1024 for S0P
unless 1t

1s to load the start cf the program
there. If programs or data ar:
loaded 1into these 1locations, the
jump will not be generated.

If no /D is given, data are are
loaded before program areas tfor
each module. If a /D is given, all
Data and Common areas are loaded
starting at the data origin and the
progran area at the program origin,
Example:

a
a

“ u

*/P:200,F00

Data 200 300

& // R

*/P:200 /D:400,F00

Data 400 480

Program 200 280
List the origin and end of the pro-
gram and data area and all
undefined globals as soon as the
current command line nas been
interpreted. The program in:torma-

tion is only printed if a /D has
been done. Otherwise, the vrogran
is stored in the data area.

List the origin and end of the pro-
gram and data area, all derfined
globals and their values, and all
undefined globals followed bv ar
asterisk. The program informatics



Utility Software

is only printed i1f a /D has ..
done. Otherwise, the program _=
stored in the data arca.

S Search the filename immediately
preceding the /S in the command
string to satisf any undefirnecd
globals.

Examples:

* /M List all globals

*MYPROG, SUBROT,MYLIB/S
Load MYPROG.REL and SUBROT.REL and
then search MYLIB.REL to saticsfy
any remaining undefined globals.

*/G Begin execution of main program

Sample Link

A>LS8O
*EXAMPL ,EXMPL1/G
DATA 3000 30AC

[304F 30AC 49])
[BEGIN EXECUTION]

1792 14338
14336 -16383
-16383 14
14 112

112 896

A>
LINK-80 Error Messages

LINK-80 has the following error messages:

?No Start Address A /G switch was issued,
but no main program
had been loaded.

?Loading Error The last file given for input
was not a properly formatted
LINK-80 object file.

?20ut of Memory Not enough memory to load
program.

?Command Error Unrecognizable LINK-80
command.

?<file> Not Found <file>, as given in the command

string, did not exist.
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%2nd COMMON Larger /XXXXXX/
The first definition of
COMMON block /XXXXXX/ was not
the largest definition. Re-
order module loading sequence
or change COMMON block
definitions.

$Mult. Def. Global YYYYYY
More than one definition for
the global (internal) symbol
YYYYYY was encountered during
the loading process.

Data +Public = <symbol namc. (xxxx)
+External = <symbol name> (xxxx|
A /D or /P will cause already
loaded cata to be destroyed.

%0verlaying [Program] Area [,Start'= KHXK

?Intersecting [Prograﬁ] Area
Data

The program and data area
intersect and an address or
external chain entry is in
this intersection. The
final value cannot be con-
verted to a current value
since it is in the area
intersection.

?Start Svmbol - <name> - Undefined
After a /E: or /G: 1is given,
the symbol specified was not
defined.

Origin [Above] Loader Memory, Move Anyway (Y or N)?
Below

After a /E or /G was given,
either the data or program
area has an origin or top
which lies outside loader
memory (i.e., loader origin
to top of memory). If a
Y <cr> is given, LINK-80
will move the area and con-
tinue. If anything else is
given, LINK-80 will exit.
In either case, if a /N was
given, the image will already
have been saved.

?Can't Save Object File
A disk error occurred when
the file was being saved.
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Procram Break Inicrmaticon

LINK-80 stcres the address of the first frco
location 1in a clobal svmbol called $MEMRY if that
symbol has been defined Dbv a program lcadec.
$MEMRY is set to the top of the data area +1.

NOTE

If /D is given and the data origin is less
than the program area, the user must be
sure there 1s enough room to keer the
program from being destroyed. This 1s
particularly true with the disk driver for
FORTRAN-80 which uses MEMRY to allocuat::
disk buffers and FCB's.
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GUIA DE ORIENTAGAO

Este guia de orientagdo & um complemento do Manual de COBOL,
com o intuito de adicionar algumas informagdes Uteis ao
usuario em seu trabalho.

E um resumo de uma série de testes realizados com o compilador
COBOL 80 para examinar sua performance no sistema ¢« racional
Polymax.

O0s testes seguiram uma ordem de execugdo pré-estabelecica em
fungdo das instrugdes da linguagem:

- Organizagdo de Arquivos
- Instrugdes de 1/0

- Instrugdes 10gicas

- Instrugdes aritméticas
- Consideragdes gerais.

_U_Lﬂ



Organizagao de Arquivos
COBOL-80 tem as seguintes organizagoes de arquivos:

SEQUENTIAL

LINE SEQUENTIAL
RELATIVE
INDEXED

SEQUENTIAL

Formato

I

Te¢ | REG 1 T {T | REG T|{ T |REG

on
Tl
RE

Obs

Ca

de:
, T2
G

sao dois bytes de controle de tamanho do .arquivo.
€ 0 registro que temos na FILE SECTION
nao tem delimitadores 0D OA

racteristica

Pode conter registros de tamanho variavel (varios registros
definidos na FD com tamanhos diferentes gravados intercalados).
Se um registro e definido como FILLER nao sera gravado oS
brancos excedentes ap6s o iltimo caracteres nao brancos.
Ex: REG-1

02 FILLER PIC X (80)
Se para REG-1 for movido um campo com 40 posigoes diferent:s de
brancos, somente serao gravados 40 caracteres.
Na regravagao observar o tamanho exato do registro.
As interrupgdes provocam perda da ultima-.extensao de 16k rao
completa.
Perda de parte de um registro, se estiver dividido em dudgs
extensbes e a segunda for perdida.

)
_O[_ -



- Um OPEN I-0 em wum arquivo vazio, seguido de um CLOSE,

retorno para o sistema sem acusar erro. Se uma operagao
leitura for executada, a <clausula AT END se existir sera

executada.

- Quanao definimos o FILE STATUS 0 programa esperd

procedimento de recorréncia antes de acusar erro.

- 0 maior registro pode conter 4.0Y5 bytes.

LINE SEQUENTIAL Formato

rREG 0D | OA | REG ub | OA

KEG - registro definido no FILE SECTTON
UL,0A - celimitadores de reqgistro.

Caracteristicas

- Tem as caracteristicas idénticas a crganizagao sequential

taz



RELATIVE

Formato:

T1| T2 | T3 | T4 | T5| T6 REG REG REG
onde:

Tl Indica arquivo relativo, sempre zero.
72,73 2 bytes indicando o tamanho do registro
T4 Ndo usado

T5,T6 Oltima chave gravada, atualizado no fechamento do
arquivo
REG Registro definido na File-Section.

Caracteristicas:
Acesso Sequencial:

Ap0s a abertura do arquivo, € reservada uma area de 2K (zeros
binarios), independente do tamanho do registro. Essa arco ¢
expandida de 2K em 2K conforme a necessidade.

Acesso aleatorio (randomico ou dinamico) gravagao sequencial
identica ao acesso sequencial.

Gravagao aleatdoria, reserva os 2K iniciais, porém quando as
chaves alocaram os registros alem de 4 Kbytes iniciais do
arquivo, 0 acesso a esses registros passa a ser realizado pelo
diretdorio, nao havendo reserva de espago em disco para
registros anteriores, ainda nao gravados.

DUMP de arquivo com gravagao nao sequencial nao lista toc 0
contelido, somente a primeira sequéncia.

Maior numero de registros = 32.767

Interrupyoes:

Quando o arquivo estiver aberto para 1/0 e a operagao for um
Rewrite sera colocado no primeiro byte FE, e ndo sera possivel
acessar este arquivo até que o primeiro byte contenha zero
novamente.

-0l



INDEXED

Formato:

W — = O

arquivo é dividido em areas com trés mbodulos cada.
modulo controle - reserva 2 setores (256 bytes)
modulo area de chaves - Tamanho variavel

médulos area de registro - Tamanho variavel

No primeiro modulo da primeira darea estdo o0s controles

programa.

1

2,3
4,5
6,7,8
9,10
11,12
13,14

indica arquivo indicado

01 indica arquivo fechado
FF arquivo aberto

tamanho do registro
tamanho da chave

ndo usado

no. de registro do arquivo
ndo usado

no. de registro do arquivo

15,256 uso do sistema

=05 -

do



Para calcular a area de um arquivo indexado, usar o programa
INDEXCOB.COM, que calcula a area ocupada em disco, a partir do
tamanho do registro, tamanho da chave e numero de registros.
0 programa é auto explicativo.
Nio existe verificagdo para duplicidade de chaves quando o
acesso & sequencial, a segunda ocorréncia da chave & perdida.
Clausula START aumenta a velocidade de leitura no acesso
sequencial.
Interrupgdo provoca:
- A colocagdo de FF no primeiro byte do arquivo
- 0 arquivo s0 é acessado sequencialmente

e & preciso gerar novo arquivo

]
>

maior chave deve ter 60 caracteres.


INDEXCOB.COM

Instrugdes de 1/0

Comando ACCEPT sem o uso de definigao da SCREEN SECTION

1. FORMATO 1 do comando ACCEPT
1.1. ACCEPT IDENTIFICADOR-1 FROM LINE NUMBER
IDENTIFICADOR-1 devera ser um numero inteiro s.cu
sinal com tamanho igual a dois digitos.
Apos a execugao do comando especiiicz. .,

QU

IDENTIFICADOR-1 contera o valor correspondente
linha atual de execugao do programa.

1.2. ACCEPT IDENTIFICADOR-1 FROM ESCAPE KEY
IDENTIFICADOR-1 contera a chave que tenha encerrado o
Ultimo comando ACCEPT (formatos 3 e 4 aescritos a

sequir).

As chaves para encerramento de um comando ACCEPT
estdao descritas a seguir e vao retornar 0s seguintes
valores no IDENTIFICADOR-1.

CHAVE TERMINADORA ESCAPE KLY
BACKTAB = CONTROL-Z encerramento apenas para
formato 3 99
ESCAPE 01
FIELD-TERMINATOR CARRIAGE RETURN, LINE FEED,
TAB 00
FUNCTION-KEYS Control - A 02
Control - C 03
Control - X 04

-0/-



2.

3.

Formato 2 do comando ACCEPT

2.

1.

ACCEPT

IDENTIFICADOR-2

Comando ACCEPT sem especificagdao de 1linha e <coluna

(incremento automatico de linha).

,

Formato 3 do comando ACCEPT

3.

1.

2.

ACCEPT
Tamanho
1.920.
Exemplo

ACCEPT

0 coman
20

ACCEPT
LIN e

para ex

3.2.1.

Obs.

(inteiro-1, ipteiro-2) IDENTIFICADOR-1
maximo dc INDFNTIFICADOR-1 podera ser igual a

(15 , 20) IDENTIFICADOR-1

do ACCEPT sera executado na linha 15, coluna

(LIN , COL) IDENTIFICADOR-1
COL conterdo o valor da prdoxima linha e coluna
ecugdo do comando ACCEPT

ACCEPT (LIN+1 , COL+5) IDENTIFICADOR-1

Sera adicionado 1 ao valor da 1linha e 5 ao
valor da coluna.

LIN e COL sdao palavras reservadas no COBOL 80

-08-
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ACCEPT (. , COL)Y IDENTIFICADOR-1

Para ltirerageo do valor de LIN ou COL ou para
tornecer seu valor inicial, deverao ser
definicas duas variaveis auxiliares

comportedas ¢ sem sinal:

Exemplo:

/7 L INHA P1C 99 COmMP-3  VALUL 15,
/7 COLUNA P1C 99 CUMP-3 VALUL ¢C.

PROCIDURE DIVISION
PAK.

AL 1 TO LINHA

ADD 1T TO COLUNA

MOVE  LINHA TO LIN
move COLUNA TO COL

Aectel (LIN , COL) IDENTIFICADOR-!

U comdndou ALCEPT sera executado na linha 16

coluna “1.



3.

P

S

ACCEPT (20 , 25) IDENTIFICADOR-1 WITH SPACE-FILL

ZERO-FILL
LEFT-JUSTIFY
RIGHT-JUSTIFY
TRAILING-SIGN
PROMPT

UPDATE
LENGTH-CHECK
AUTO-SKIP
SGEEP

ZERO-FILL preenchimento com zero a esquerda de
campos numéricos.

"SPACE-FILL preenchimento com branco a esquerda de

campos numéricos,se ndo for especificado sera

assumido ZERO-FILL.

LEFT-JUSTIFY comentdrio.

RIGHT-JUSTIFY ajuste & dfirefta para campos
alfanuméricos. O campo receptor deve estar
descrito como "JUSTIFIELD" na SCREEN SECTION.
TRAILING-SIGN.

Para um 1item numérico com sinal descrito no
formato:

77 NUMERO PIC §9(4)

Durante a execugdao do comando ACCEPT o sinal serad
recebido normalmente, & esquerda do nuamero, a
definig8o de TRAILING-SIGN, forgard a recepgido do

-

sinal & direita do campo numérico.



PROMPT preenchimento com pontos "."
entrada no video.

UPDATE o <conteudo anterior do campo & exibido no
video para possiveis alteragoes.

LENGHT-CHECK fim de campo (CARRIAGE RETURN, LINE
FEED...) serd ignorado a n3o ser que todo o campo
tenha sido preenchido.

AUTO-SKIP salto automdtico para o proximo campo

BEEP sinal sonoro quando da execugao de ACCEPT.

0 campo de



4,

Formato 4 do comando ACCEPT

4.1, ACCEPT CAMPO-SCREEN ON ESCAPE Comando-Imperativo
'CAMPO-SCREEN devera ser descrito na SCREEN SECTION,

se durante a entrada de dados for digitado "ESCAPE" o
comando ACCEPT sera encerrado sem que o0 campo
receptor definido em CAMPO-SCREEN receba o valor
digitado, ESCAPE KEY serd assinalada para "01" e o
Comando-Imperativo sera executado.

Se, por outro 1lado for digitado uma "FUNCTION-KEY"
(Control-A, Control-C, Control-X) ESCAPE KEY sera
apropriadamente assinalado (Control-A=02,
Control-C=03 e Control-X=04) e o comando ACCEPT sera
encerrado.

ESCAPE KEY podera ser testada através do comando ja
descrito anteriormente:

ACCEPT IDENTIFICADOR-1 FROM ESCAPE KEY



Se for digitado um "FIELD-TERMINATOR"
(CARRIAGE-RETURN, LINE FEED, TAB) ESCAPE KEY sera
assinalado para "00" e o comando ACCEPT passara para
o proximo campo definido em CAMPO-SCREEN.

BACKTAB (Control Z) vai ocasionar dois resultados
diferente$:

No formato 3 do comando ACCEPT vai ocasionar fim de
comando:

ACCEPT (LIN , COL) IDENTIFICADOR-1

No formato 4 do comando ACCEPT vai ocasionar retorno
para o campo anterior dentro de DATA-SCRELN (item de
grupo descrito em SCREEN SECTION)

ACCEPT DATA-SCREEN ON ESCAPE comando-imperativo

CONTROL-W retorna ao inicio do campo.



II. Descrigdo de um campo ou 1item elementar dentro de SCREEN
SECTION

1. Item de grupo: Exemplo:
01 DATA-SCREEﬁ AUTO SECURE

02 ....
02 ....

A definigdo de AUTO associada com um item de grupo, vai
oacsionar que a cada item elementar preenchido seja
executado salto automatico para o prdoximo campo, mesmo
que ndo tenha sido digitado um FIELD-TERMINATOR (CARRIAGE
RETURN, LINE FEED, TAB).

Se for associada a definigdo SECURE a um item de grupo,
todo 1item elementar a ele associado ndo tera seus
caracteres ecoados no video apds a digitagio, sendo
trocado por "*",

-14-



Item elementar (MM correspondente ao nimero do nivel do
item elementar dentro do intervalo 01 - 49).

MM ITEM-SCREEN BLANK SCREEN
LINE NUMBER IS PLUS inteiro-l
COLUMN NUMBER IS PLUS inteir-2
BLANK LINE
BELL
HIGH LIGTH
BLINK
VALUE IS LITERAL-1
BLANK WHEN ZERO
JUST RIGHT
AUTO
SECURE
DEFINIGAO-PICTURE
[EFROM {LITERAL-Z ] [?o IDENTIFICADOR-?j]
IDENTIFICADOR-1

[__USING IDENTIFICADOR-3]



2.

.1.

2.

BLANK SCREEN Limpar-tela
LINE NUMBER IS PLUS inteiro-1

Uma definigdo de um item de grupo da SCREEN SECTION
podera ter como seu primeiro item elementar uma das
seqguintes definigdes:

Exemplos:

01 DATA-SCREEN
02 B.ANK SCREEN

01 DATA-SCREEN
02 LINE NUMBER 10

01 DATA-SCREEN
02 LINE NUMBER PLUS 3

A primeira definigdao, BLANK SCREEN, vai limpar tela e
posicionar o inicio do item de grupo (DATA-SCREEN) na
primeira linha e primeira coluna, ja a definigdao LINE
NUMBER IS 10 irda posicionar o inicio do item de grupo
para a décima linha.

A definigdo LINE NUMBER PLUS 3 1ira posicionar o
inicio do item de grupo na linha atual adicionada ao
inteiro 3 (trés).

-16-



2.

3.

COLUMN NUMBER IS PLUS inteiro-2
Comportamento analogo a LINE NUMBER:

01 DATA SCREEN
02 COLUMN NUMBER IS 15

Coluna inicial igual a 15

01 DATA SCREEN
02 COLUMN NUMBER IS PLUS 4

Coluna atual adicionada a 4 (quatro).

As definigoes

LINE NUMBER IS PLUS inteiro-1

ou

COLUMN NUMBER IS PLUS inteiro-2

deverdo serem wusadas apenas para o prime‘»a item
elementar de um grupo na SCREEN SECTION.



Se LINE NUMBER ou COLUMN NUMBER ndo fors
definidos, serao considerados iguais a 1 (um).

BLANK LINE - -Tlimpar 1linha a partir de detc:-rinads
coluna

-Exemplo:

01 Limpar linha LINE 10 COLUMN 20 BLANK LINE.

o comando DISPLAY LIMPAR-LINHA ira apagar todos os
caracteres da linha 10 a partir da coluna 20.

-18-



sELL - sinal sonoro
Exemplo
01 DATA—SCREEN

02 BLANK SCREEN BELL

o comando DISPLAY DATA-SCREEN
posicionar na primeira 1linha,
emitir e sinal sonoro.

HIGHLIGHT ou BLINK - mudanga

video
Exemplo

01 DATA-SCREEN
02 BLANK SCREEN

ira limpar a tela,

primeira colune

da intensidacde

02 LINE 15 COLUMN 40 BLINK VALUE "PRIMEIRA FRASE

e

no



A execugdo do comando DISPLAY DATA-SCREEN irda limpar
a tela, posicionar na linha 15, coluna 40 e emitir

com intensidade mais fraca a 1literal "PRIMEIRA
FRASE".

VALUE IS LITERAL-1

4

Suanalamento de literal (entre haspas ou apbstrofes)
pare um item elementar
Lxemplo
01 DATA-SCREEN

02 BLANK SCREEN
02 LINE 5 COLUMN 40 VALUE "ENTRADA DE DADOS".
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B

VIR

BLANK WHEN ZERO

Fara item numérico, zero a esquerda serao
substituidos por brancos no video.

JUST RIGHT

[tens alfanumiricos serdo ajustadas a direita quando
vxibido na tela (DISPLAY)

AUTO

Sslto automatico de campo (se nap foi definido para o
item de grupo, tera validade apenas para o item

Al

cmentar a que cstiver associado).

LY CHRE

vubntituigdao  de qualquer caracter do item elementar

por "' (asterisco) quando ecoado no video apds @

tigitagdo.



2.12.Definigdo PICTURE - FROM (LITERAL-1/IDENTIFICADOR-1)
2.12.1. LITERAL-1

01 DATA-SCREEN
02 BLANK SCREEN
02 LINE 10 COLUMN 15 PIC X (10) FROM ALL

o comando DISPLAY DATA-SCREEN ira limpar a
tela, e preencher a linha 10 a partir da
coluna 15 com 10 (dez) caracteres iguais a

2.12.2. IDENTIFICADOR-1
Exemplo

.WORKING STORAGE SECTION
77 CA 1 PIC X(10) VALUE ALL "="

SCREEN 'SECTION
01 DATA-SCREEN
02 BLSNK SCREEN
02 LINE 10 COLUMN 15 PIC X(10) FROM CA 1.



A execugdo do comando DISPLAY DATA-SCREEN ira
ocasionar uma movimentagdao do <contelido do
campo 1, definido na WORKING-STORAGE, para a
posigdo 15 da linha 10 do video.

2.13.Definigdo - PICTURE TO IDENTIFICADOR-2

Exemplo

WORKING-STORAGE SECTION
77 CAMPO-2 PIC X (10)

SCREEN SECTION
01 DATA-SCREEN
02 LINE 10 PIC X (10) TO CAMPO 2

A execugdo do comando "ACCEPT DATA-SCREEN" ACCTPT
DATA-SCREEN ira ocasionar wuma movimentagdo dos 10
(dez) caracteres digitados na linha 10 coluna 1 (ndo
houve especificagao de COLUMN) para CAMPO 2 definido
na WORKING-STORAGE. O conteldo do video somente serij
alterado na linha 10.
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2.14.Definigd0-PICTURE USING IDENTIFICADOR 3

Exemplo

WORKING STORAGE SECTION
77 CAMPO,3 PIC X (10)

SCREEN SECTION
01 DATA-SCREEN
02 COLUMN 15 PIC X (10) USING CAMPO 3

A execugdo do comando ACCEPT DATA-SCREEN wvai
movimentar os caracteres digitados na coluna 15,
linha . 1 (ndo houve a especificagdo de LINE NUMBER)
para o conteudo de CAMPO 3.

A execugdo do comando DISPLAY  DATA-SCREEN vai
movimentar o conteudo de CAMPO 3 para a coluna 15 da
linha 1

-2L-



Comando DISPLAY

0 formato do comando 6é:
DISPLAY posiqéo video IDENTIFICADOR UPON NOME-MNEMONICO

LITERAL
ERASE

A posigdo no video segue as mesmas normas usadas para
Comando ACCEPT.

3.

3.

.1,

2.

DISPLAY (15 , 20) ERASE

A tela sera limpa a partir da linha 15, coluna 2.

DISPLAY (15 , 20) DATA-SCREEN

0O item de grupo DATA-SCREEN definido em SCofo»

SECTION sera exibido a partir da linha 15 coluna

DISPLAY LITERAL UPON NOME-MNEMONICO

=75



Exemplo

SPECIAL-NAMES
PRINTER IS NOME-1

DISPLAY "MENSAGEM" UPON NOME-1

A literal "MENSAGEM" sera escrita na impressora.

OBSERVAGOES:
Se para um processaménto forem definidos por exemplo:
SPECIAL-NAMES

DECIMAL-POINT IS COMMA

WORKING STORAGE SECTION
77 NUMERO PIC 99V99

Na execugdo do comando
ACCEPT (15 , 20) NUMERO

devera ser digitado "," para ajuste do ponto decimal.

-2t~



Instrugdes Logicas

1. Comando IF

0 encadeamento do comando foi testado em dois formatos e sendo
aceitos sem consigdo de erro até 32 IF's (ndo foram testados
valores maiores).
lo. Formato
IT condigdio - 1
comando composto
“Else
IF condigao - 2
comando composto
Else
IF condigdo - 3

20. Formato
IF condigdo - 1
IF condigdo - 2
IF condigao - 3
Else next sentence
Else next sentence
Else next sentence

Else next sentence
2. Comando GO TO DEPENDING ON

Para este comando toram encont-adas as limitagdes:

0 ndmero maa.mnc de caracteres por linha é aproximadamente 77
(= quatro linhas).

Até 20 paragratos associados, nao houve condigdo de erro (rio
foram testados valores maiores).



0 COBOL-80 pe
ADD, SUBTRACT
com as opgoes

SIZE ERROR -~

ROUNDED -

GIVING -

0BS.: -

COMANDO COMPU
Aceita 0s sin

+ Adigao

- Subtragao

* Multiplic
DiVisdo

** Exponenci

Limitagdo: a

Instrugées Aritméticas

rmite cinco comandos aritméticos:
, MULTIPLY, DIVIDE e COMPUTE que sao complementados

apos o alinhamento do ponto decimal e truncamento
dos digitos fracionarios de mais baixa ordem, o
campo do resultado nao tem capacidade de
armazena-lo, quando ocorre o0 erro 0 resultado nao ¢
alterado se a condigao esta presente, caso contrario
o resultado & imprevisivel.

ap0s o alinhamento do ponto decimal o0 resultdco
contiver mais digitos que o campo que ira
recebé-lo, havera truncamento.

0 digito manos significativo do campo resultante
tera seu valor incrementado de 1, sempre que o©

digito mais significativo do excesso for igua! ou

maior do que 5.

recebe o resultado da operagao; pode ser um Ttem ce

edijao.

A divisao por zero gera a execugao do comando UN
SIZE ERROR.

TE

ais:

4G ao

agao

proximadamente quatro Tinhas e 14 variaveis

(incluindo constante e variaveis).

Todos os comandos foram testados em todas as suas combinagoes.
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Instrugdes de Tabela

Para a manipulagdao de tabelas temos:

no

Cada tabela podera ter a ocorrencia maxima de 1.023 itens.
01 tabela
02 campo PIC X OCCURS 1.023 TIMES.

O nimero maximo de bytes por item sera limitado pela memiria
disponivel e pela formula de limitagao da DATA DIVISION.

A limitagdo de 4.095 bytes por item de grupo existe apenes

para definigao da FILE-SECTIUN e SCREEN-SECTION, o que nao
ocorre na WORKING-STORAGE SECTION.

Acesso fora dos limites da tabela:

Indice cero ou negativo, acusa o erro “SUBSCRIT FAuULT"

Para indice maior, acessa uma posigao de memodria a que O
enaderego csteja relacionado, ndao acusa o erro. £ necessario um

controle por programa do indice.
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o mox

500F

RS

Consideragoes Gerais

LimitagOes para a DATA DIVISION
0 numero de itens descritos na WORKING-STORAGE,
e FILE SECTION segue a seguinte formula:

((W + 4005)/4096) + F + L + C £14

tamanho da WORKING em bytes

numero de arquivos

numero de niveis 01 e 77 na LINKAGE

numero de COMMUNICATIONS DESCRIPTION

nao implantado ainda. Logo C = 0

A Screen-Section ndao e computado pela formula.

LINKAGE

Se nao possuir a LINKAGE (L = 0) e alterarmos

disposigdao de formula teremos por aproximagao:
W < 4095 (13-F)

0 nimero maximo ideal de arquivos & 12 por programa

(embora seja permitido 14) pois:

Se F =12
W £ 4095 (13-12) = W < 4095
portanto temos aproximadamente 4K para WORKING

A capacidade de memdria requerida pelo COBOL &0 é

a.

W + 500F + X + RS

numero de bytes definidos para a DATA DIVISION
numero de arquivos (F) vezes 500 bytes
Aproximadamente 12 bytes por linha de procedure
24K bytes paruy RUNTIME SYSTEM

0 compilador aceita o caracter TAB (09H)
Para edigao de programa usar:

1 TAB + 1 espago para margem A
2 TAB margem B

N3o aceita comandos em minuscula.

igual



Comandos para depuragdo de erros
Comandos de Dvbugging
READY TRACE
Lista na ordem de execugao os paragrafos em que o programa
passou.
E apresentado no video o nome do paragrafo
RESET TRACE

Desativa o comando anterior.

EXHIBIT NAMED posigao identificador e UPON MNEMONICO

‘iteral
ERASE
onde:
posigao € a posigdo no video definida pelas normeas
usadas nos verbos ACCEPT e DISPLAY
IDENTIFICADOR seu conteddo sera exibido no formato
IDENTIFICADOR-1 = (conteldo)
literal sera exibido a literal especificada

UPON MNEMCNICO usado se:
ESPECIAL-NAMES. PRINTER IS MNEMONICO foi

especificado.



Neste caso o resultado do comando EXHIBIT
sera na impressora.

0s comandos READY TRACE, RESET TRACE e
EXHIBIT, quando contem a letra D na sétima
coluna, so serdo consideradas pelo compilador
quando especificado na cliusula.

SOURCE COMPUTER WITH DEBUGGING MODE

-37-
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MANUAL ROTTHAS ESPECIAIS

1.1 - INTRODUGAO

Este capftulo descreve as rotinas especiais que foram
desenvolvidas para auxiliarcm os programas escritos em COBOL &0.
Estas rotinas sdo embutidas em wum Gnico mbdulo em <cicco,
denominado:

LIVRO.REL (aiscos de 8'")
LIVROS514.REL (discos de 5'' 1/4)

Sua utilizagdo deverd ser executada atravEs dos utilitdrios
L80.COM ou LD80.COM. 0 formato de montagem serd:

LED D:NOME1/N,D:KOME2,D:L1VRO/S/E
LD80 D:NOMEl/N,D:NOME2,D:LIVRO/S/E

onde:

L80,LD8O

programas de linkedji¢do de CCs0L 80 4.6 (ver guia do usu&rio
cosoL 4.6)

D:NOMEL/N

drive ¢ o nome do programa finai em cb6digo executdvel (.COM),
seréd criado.

que

D:NOMEZ2

drive e nome do programa principal em cddigo relocdvel (.RtlL),
gerado pela compilagao.

D:LIVRO/S ou D:LIVROS14/S
drive e mfédulo biblioteca; /S indica a busca das rotinas nc

) T
modulc.

E/ ou G/
Para montar e terminar, ou m..tar e executar imediatemente.

1.1


L8O.COM
LD8O.COM

MANUAL ROTINAS ESPECIAILS

Exemplo:
A L80 B:PROGLl/N, B:PROGl, LIVRO/S/E

No exemplo acima, serd criado no drive B o programa PROGl.CCM, a
partir do programa-relocdvel PRCGl.REL tamb&m no drive B mais o5
rotinas do mddulo LIVRO no drive A, referenciados no proj:afis
principal.


PROG1.COM

PAGINA INEXISTENTE



MANUAL ROTIZAS Eorioints

Chamada:
CALL "COMPRE"™ USING AREA,ARCA-C, lan.

Observagdo:
Esta rotina ndo deve ser usada CCim argquivos

dados comprimidos podem gerar 0s Carifucie:
usados como delimitadores nesta oryenizajuo.

Exemplo:
WORKING-STORAGE
77 TAM PIC 9(3) VALUE 30

77 AREA PIC X(30)

77 AREA-C PIC X(20)

PROCEDURE DIVISION

ACCEPT (10 20) AREA

CALL "COMPRE" USING AREA,ARLA-C, TAM.

Tamanho:
38% bytes

' .
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MANUAL Roalt Al

1.3 - MOTIHA Db ©iSCORPRESS/G 1 Drvie
Nome :
DECOMP

Descrigdou:

Retorna ¢s dados comprimidos ;. 'a ro
Parametros:

AREA-C

Campo «que contém os dados corprimido

AREA-C

Campo que contein 0S dados discowprinin
e serd celculado vela faorniula:

T = 3Xx/2

onde X & o tawenho do ceémpo U A-(
AREA.

TAM
Campo que contém 0 tamcenho €O Cetivu

como PIC 9(3).

Chameada:
CALL "“DECCMP"™ US!L.C AREA-C,ALEA

Exemplo:

WORKING-STORAGE

77 TAM PIC ©(3)
77 AREA-C  PIC X(20)
717 AREA PIC X(30)
PROCEDURE DIVISION

CALL "DECOMP" USLING ARCA-C,alin, 1AM
DISPLAY {10 20) AREA

Tamanho:
386 bytes
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MANUAL ROTINAS ESFECIAILS

1.4 - ROTINA DE CALCULO DA CATA DE VENCIMENTO

Nome :
VENC ou DTVESD

Descrigdo:

Calcula a data de vencimento a partir de uma data inicial e
determinado nimero de dias.

A rotina DTVESD transfere a data de vencimento para sacunca
feira, quando o vencimento ocorrer no s&bado ou domingo.

A rotina VENC ndo transfere a data de vencimento, caso ocorra nunm
sabado ou domingo.

Ul

Parametros:

DATA-INI

Campo <com a data inicial para contagem, e retorno da data
vencimento, deve ser definido como PIC 9(6).

DIAS .

Campo com o nimero de dias que se quer calcular, deve c<er
definido como PIC 9(3).

Nimero m&ximo de dias: 255

CHAVE

Campo que define o infcio da contagem, deve ser definido como PIC
9, e inicializado com o valor 0 ou l. Se 0, o vencimento ¢
calculado a partir da data inicial (inclusive). Se 1, a data de
vencimento & considerado fora do més corrente. 0 cdlculo € feiteo
a partir do primeiro dia do més sequinte.

Chamada:

CALL "VENC" USING DATA-INI,DIAS,CHAVE
CALL “DTVESD"™ USING DATA-INI,DIAS,CHAVE

1.7



MANUAL ROTINAS ESPECIAIS

Exemplo:

WORKING

77 DATA-INI PIC 9(6)

77 DATA-SALVA PIC 9(6)

77 DIAS PIE 9(3)

77 CHAVE PIC 9
PROCEDURE DIVISION

ACCEPT DATA-SALVA

MOVE DATA-SALVA TO DATA-INI
MOVE 90 TO DIAS

MOVE 0 TO CHAVE

CALL "VENC" USING DATA-INI,DIAS,CHAVE
DISPLAY (10 20) DATA-INI

Tamanho:

VENC 202 bytes
DTVESD 258 bytes

1.8



MANUAL ROTINAS ESPECIAIS

1.5 - ROTINA DE CALCULQ DE DIAS ENTRE DUAS DATAS

Nome :
NUDIAS

Descrigao:
Calcula o nimerc de dias entre duas datas.

Para@metros:
DATA-INI
Campo que conté&m a data inicial, deve ser definido como PIC 9(n).

DATA-FIM
Campo que contém a data final, deve ser definido como PIC (&>

DIAS

Campo que receberd o nimero de dias, deve ser definido conmo
9(5).

5] T

[

Chamada:
CALL "NUDIAS" USING DATA-INI,DATA-FIM,DIAS

Observagdo:
A data inicial dcve ser sempre menor que a data final.
Exemplo:

WORKING~-STORAGE

77 DATA-INI PIC G(6)

77 DATA-FIM PIC 9(6)

77 DIAS PIC 9(5)

PROCEDURE DIVISION

ACCEPT (10 20) DATA-INI

ACCEPT (10 20) DATA-FIM

CALL "NUDIAS" DATA-INI,DATA-FIM,DIAS
DISPLAY (12 20) DIAS

Temanho:
156 bytes

1.9
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1.6 - ROTINA DE VERIFICACAC CE DATA

Nome:
VERDAT

Descrigdo:

Verifica se uma data westa correta, faz o <cdlculo para ano
bissexto, aceitando nestes cascs dia 29 do més 2, caso contriric
somente até& 28 do més 2.

Ano menor ou igual a zero & considerado como erro. A rotina ngo
altera a data de entrada.

Pardmetros:

DATA-E

Campo com a data que serd consistida, deve ser definido como, PiC
9(6), sendo DDMMAA (dia, m&s, ano).

SAIDA

Campo que conterda a indica¢do da verificagdo, deve ser definico
como PIC 9. Este campo assumird os valores 0 ou 1. Se 0, a cata
estd correta. Se 1, a data estda errada.

Chamada:
CALL "VERDAT" USING DATA-E,SAIDA

Exemplo:

WORKING-STORAGE
77 DATA-E PIC 9(6)
77 SAIDA PIC 9

.

PROCEDURE DIVISION

ACCEPT (10 20) DATA-E

CALL "VERDAT" USING DATA-E,SAIDA ,

IF SAIDA = 0 DISPLAY (11 20) "DATA CERTA"
ELSE DISPLAY (11 20) "DATA ERRADA"

.

.

Tamanho:
448 bytes
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"Esta folha foi deixaduy propositalmente e bdrance'.

Lolz



MANUAL KUTILAS ESPECIAILS

1.7 - ROTINA DE EXTENSO

Nome :
EXTEN

Descrigdo:
Retorna um valor numlrico por ¢«tenso c¢m cruzeiros.

Pardametros:

LINHA

Campo que receberd o valor por extenso, deve ser definido coro
PIC X(180) e redefinido em 3 iirhas para impressao.

VALOR
Campo com o valor numérico, deve ser aefinido como PIC g(lo)vee

+

TAM-1
Campo com o tamanho da primecire linha, deve ser cefinico ccm »ig
9(3).

TAM-2 )

Campo com o tamanho da segunda 'inha, deve ser cefinido com »
9(3).

0 tamanrho da terceira linha € cclculado pcla rotina.

Chamada:
CALL "EXTEN"™ USING LINHA,VALOR,TAM-1,TAM-2



MANUAL ROTINAS ESPECIAIS

Exemplo:

WORKING-STORAGE

77 TAM-1 PIC 9(3) VALUE 80
77 TAM-2 PIC 9(3) VALUE 60
77 VALOR PIC 9(10)V99
01 LINHA PIC X(180)
01 IMPRESSAO REDEFINES LINHA
02 L1 PIC X(80)
02 L2 PIC X(60)
02 L3 PIC X{40)

PROCEDURE DIVISION

ACCEPT (4 10) VALOR

CALL "EXTEN" USING LINHA,VALOR,TAM-1,TAM-2
DISPLAY (5 10) VALOR

DISPLAY (6 10) L1

DISPLAY (7 10) L2

DISPLAY (8 10) L3

Tamanho:
2.137 bytes

?



MARNUAL XU TNAS ESPECTIALS

1.8 - ROTINA DE CALCULO CHECK-DIGIT MODULO 11 (2 A 9)

Nonie
CHK11

Descrigao:

Cslculo de check-digit, mddulo 11, com pesos de 2 a 9.

0 dfgito & calculado da seyuinte forma: suponco-se que Al se > o
primeiro byte do campo que ¢ quer celcular o dfgito, A2 o
sequndo, A3 ..., etc, teremos:

SOMA = Al * 2 + A2 * 9 + A3 * 8 + A4 * 7 4+ A5 * 6 + A6 * 5 +

Yo~
X

4 + A8 * 3 + A9 * 2 + Al0 * 9 + A1l * 8 + Al2 * 7 + [10
6 + Al4 * 5 + AlL * 4 + Alb * 3 + Al7 * 2.

Resultado = SOMA/11
Resto = Soma - (resultaco * 11)
Dfgito = Resto - 11

Se o valor de Resto for igual a 1 ou 0 o dTgito serd igual a ©.

Pardmetros:

DIGIT

Campo em que serd retornado o valor do check-digit, aev:
definido com PIC 9.

NUMERO
Campo contendo o ndmero gque se quer calcular o d¥c
controle, pode ser definido com PIC 9(1) a PIC 9(17).

QUANT
Campo que contém a quantidade ce dVfgitus do campo LUMERC,

ser definido com PIC 9(2).

Chainzda:
CALL "CHK11"™ USING DIGIT,NUMERO,QUANT

Tamanho:
215 bytes

1.15
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SANGAL ROTINAS ESPLCLALS

1.9 - ROVINA DE CALCULO L% CHECK=DIGIT mODULY 16 (7, 3, 1)

Nome :
CHK137

Descrigao:

C&lculo do dVgito de controie, com mddulo 10 e prsoc

dfgito € calculado da seguinte forma: supondo que Al .o
primeiro byte do campo que ,se quer calcular ¢ ¢¥uico,
segqundo, A3... etc, teremos:

SOMA = R1 + R2 + R3 + R4 + RS + R6 + R7 vuuue. + R17
Rl = (Al * 3) - 10 * (Al * 3 / 10)
R2 = (A2 * 1) - 10 * (A2 * 1 / 10)
R3 = (A3 * 7) - 10 * (AL * 7 / 10)
RG = (A4 * 3) - 10 * (A4 * 3 / 10)
RS = (A5 * 1) - 10 * (A5 * 1 / 10)
R6 = (A6 * 7) = 10 * (AG * 7 / 10)

R17 = (Al7 * 1) - 10 * (Al7 = 1 / 10)

Resultado = SOMA/10
Resto = Soma - (resultaco * 10)
D¥gito = 10 - resto

Se resto igual a O, dfgito ser& igual a zero.

Pardmetros:

DIGIT

Campo que sera retornadu ¢ valor do check-diyit, ceve
definido com PIC 9.

NUMERO
Campo countendo o ndmero, que se quer calcular o afgin:
controle, pode ser definico com PIC 9(1) a PIC 9(17).

"QUANT

Campo que contém a quantidece c¢e dVgitos co campo NUMEROQ,
ser definido com PIC S9(2).

.17
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Chamada:
CALL "CHK137" USING DIGIT,NUMcRO,QUANT

Tamanho:
191 bytes



MARUAL #OTINAS ESPICIALS

1.10 - ROTINA DE CALCULO DE CHECK-DIGIT »OUULO 10 (2,1)

Nome :
CHK1021

Descrigéo:

Calcula o dfgito de controlce com mddulo 10, pecos 2 e 1.

0 dfgito & calculado da seguipte formc: supondo-se que Al se’a o
primeiro byte do campo que se quer <calcular o «afgito, &2 o
segundo, A3 ...., etc, teremos:

SOMA = Rl + R2 + R3 + R4 + RS + ... +R17
Se Ai 4 entdo Ri = (A1 * n) - ¢
Se Ai 4 entdo Ri = Ai * n

onde: i =1, 2, 3 ..., 17

1 se i for par

2 se i for Tmpar

1

A cada operagio de soma no campo SUMA, este & comparado com
se maior, €& subtraido de 10 at& que o valor acumiulade ez
interior a 10. No final adas operag¢des com os aVgitos, © cCamp.o
SOMA & subtrafdo de 10 resultando o digito de controle.

Parametros:

DIGIT '

Campo em que serd retornado o valor do check-ciuit, decve
definido como PIC 9.

ser

NUMERO
Campo contendo o nUmero que se quer calcular o afoi:
controle, pode ser definido com PIC 9(1) a PIC 9(17).

QUANT
Caimpo que contém a quantidaae ce dY¥giktos co «campo hUMERG, <o
ser definido com PIC 9(2).

Chameaca:
CALL "Chyio21" USING DIGIT,HUMIR0, QUANTY

Tamanho:
167 bytes

p—
.
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"Esta folha foi deixeda propositelmente em brance”
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1.11 - ROTINA DI CONSISTENCIA LPF

Nome :
CPF

Descrigdo: ,

Realiza a consisténcia do afgito de «controle do cagastro
Pessoa Fisica (CPF). 0 dTgiito &€ <consistido da seguinte ioio-
supondo-se que Al seja o primeiro byte do campo que contim (7,
A2 o segundo, A3 ... at& All s.do os dois Gltimos os dfoitos «
controle (Al10, All), teremos:

Cdlculo de AlO0 (primeiro digito de controle)

SOMA = Al *10 + A2 * 9 + A3 * 8 + A4 * 7 + A5 * 6 + A6 * § + '~
4 + A8 * 3 + A9 * 2 '

Resultado = SOMA/IL1

Resto = SOMA - (resultado * 11)

Al10 = 11 - Resto

Se resto = 0 ou 1 Al0 €& igual a 0

Calculo de All (segundo aigito de controle)

SOMA = A2 * 10 + A3 * 9 + A4 * 8 + AS = 7 + A6 * 6 + A7 * 5 - .-
* 4 + A9 v 3 + AlQ * 2

Resultado = SOMA/11

Resto = SUMA - (resultado) * 11)

All = 11 - Resto

Se Resto = 0 ou 1 All & igual a 0.

Parametros:

NUMERO

Campo com o numero do CPF que serd consistido, ageve ser ue- S¥9
como PIC 9(11).
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CHAVE )

Campo que serd retornado o cddigo ce valiuade ao CPF, dueve ser
definido como PIC 9. Ird conter 0 se o ndimero estiver certo, se
estiver errado conterd 1.

Chamada:
CALL "CPF" USING NUMERO,CHAVE

Tamanho:
157 bytes

—
.

~no
™~
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1.12 ROTINA DE CONSISTENCIA CGC

Nome:
CGC

Descrigdo:
Realiza a consisténcia dos dfgitos de controle do Cadastro Corol
de Contribuintes (MF) CGC. O dVfgito & consistido da ceguinie

-

forma: supondo-se que Al & o primeiro byte do campo que contin o
CGC, A2 o segundo, A3 ... atd Al4, sendo que os dois Gltimus =oo
dfgitos de controle (Al3, Al4), terewcs:

.lo. passo: Sobre os 12 primeiros dfgi- s € calculado um dfgito cu
controle wusando a rotina CHK1l, CHECK-DIGIT mOdulo 11. U
resultado &.comparado com o 130. dfgito, se diferente o campe ue
retorno € assinelado com 1, e retorrna ao programa.

[V

controle, usando a rotina CHK1ll, O resultado & <comparado coil o0
l40. dfgito, se diferente o campo de retorno & assinalado com ! @
retorna ao programa.

20. passo: Sobre os 13 primeiros dfgitos & calculado um digito ¢e

Pard@metros:

NUMERO

Campo que ird@ conter os dfgitos do CGC, ceve ser definido ccm PIC
9(14).

CHAVE

Campo que serd@ retornado o cddigo de validade do CGC, ceve ~r
definido com PIC 9. Ird conter Q0 se o nimero estiver correzo, ¢
se errado ird conter 1.

Tamanho:
174 bytes

1.23
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"Esta folha foi deixada propositalmente v bHranco'.

1.24
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1.13 -~ ROTINA PARA TROCA DE DISGQUETES

Nome:
TROCA

Descrigdo:
Permite a troca dec disquetes durante a execugdo de um progrena,
atualizando o drive no Sistema dperacional,

Parametros:

DRIVE

Campo com o nome do drive que serd atualizado, deve ser definricy
com PIC X. Ird@ conter os valores:

Drive A = A
Drive B = B
Drive C = C
Drive D = D
Chamada:

CALL "TROCA" USING DRIVE

Tamanho:
28 bytes

Observagdo:
Durante a execugao da rotina, todos 0SS arquivos do Sisteie

deverdo estar fechados, mesmo que ndo residam no drive ce Lrccc.
0 drive A deverd sempre conter um disquete.



"Esta folha
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propositeluienie

¥
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1.14 - ROTINA PARA APAGAR ARuUIVOS

Nome :
DELETA

Descrigdo:
Permite apagar um arquivo ewm disco, durante a execugio v
programa.

Pardmetios:

DKIVE

Campo com o nome do drive, deve ser definido como PIC X. Irl
conter os valores A, B, C, etc...

NOME

Campo que ird& conter o nome 4o arquivo que serd apagado, devers
ser definido com PIC X(11), sendo as primeiras 8 posigles parz o
nome do arquivo e as 3 Gltimas o tipo.

Chamada:
CALL "DELETA USING DRIVE,NOME

Tamanho:
149 bytes

1.27
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"Esta folha foi deixuc propousi.aisoento
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1.15 - ROTINA PARA TMPRESSAGC T'M DISCO

Nome:
IMPDSK

Descrigdo:

Esta rotina permite criar em disco, arquivos no formito ac
impressao (SPOLL), wutilizendo as mesmas regras e instruglcs ru
COBOL para impressdo.

Parametros:

CHAVE

Campo com o cddiyo de execugdo da rovina e retorno a
execugao. Deve ser definido como PIC 9. Para a chamade
conter os valores:

T -
;.‘(4‘:

(SRR

para sbertura do arquivo SPCCOL (OPEN)
para fechamento do arquivo SPOOL (CLOSE)
para fechamento intermediério

para reinfcio de servigo

w N = O

Para o cddigo 2 ndo & necessario fornccer o nome do arcuivo.
Apds a chamada ir& conter os valores:

0 se a operagdco foi bem succdida

1 se o arquivo Jji ecxiste em disco

2 se o diretdrio estd cheio

3 reservado

4 se o disco esta cheio

5 reservado

6 reservado

7 se o arquivo ndo existe (reinfcio)
NOME

Campo com 0 nome do arquivo. Oeverd ser cefinido como PIC X 127,
sendo:

PIC X(1) para o drive

PIC X(8) para o nome

PIC X(3) para o tipo

Chamada:
CALL "IMPDSK" USING CHAVE,NUME
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Tamanho:
623 bytes

Observagdo:

0 arquivo de imﬁressﬁes deve ser aberto antes da chamaaa "“CALL" e
fechado antes da chamada "CALL" pare fechamento. 0Os cddiqos 2, 3
para fechamento intermediidrio e reinicio, poaem ser utilizados
para protegdo contra queda de forg¢a ou qualquer incerrupgau.

Exemplo:

SELECT IMPRESSORA ASSIGM TO PKRINTER

WORKING-STORAGE SECTION
77 CHAVE PIC 9
77 NOME PIC X(12) VALUE "AIMPRES LIS"
ou
01 NOME
02 DRIVE PIC X VALUE "A"
02 NAME PIC X(8) VALUE "IMPRES"
02 TIPO PIC X{3) VALUE "LIS"

.
.

PROCEDURE DIVISION

OPEN QUTPUT IMPRESSORA
MOVE O TO CHAVE
CALL "IMPDSK"™ USINCG CHAVL,NOML

.

HR{TE e o o

CLOSE IMPRESSORA
MOVE 1 TO CHAVE
CALL "IMPDSK"™ USING CHAVE, NCwz
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1.16 - ROYINA PARA INTERRUPCAD DE IMPRLSSA

Nome :
BRK1

Descrigdo:
Permite a intersrupg¢do tempordria ou definitiva ce uma impres:! .
deve ser utilizade antes de um ccmando WRITE.

Paramectros:

OPCAO

Campo que rcceberd o caracter do teclado para interrupgdo, deve
ser definido com PIC X. Recebendo a letra:

"'P'' para o processo e envia no canto inferior aireito do vicio
a mensagem:
***xpROCESSC PARADO

"'‘C'' continua a impressdo intcrrompida e emite no canto inferio:
esquerdo do video a mensaqgem:
AGUARDE

''F'' permite um desvio previamente estabelecido pelo usuiric
que deve testar o campo OPGAQ.

Chamada:
CALL “BRK1"™ USING OPGARO

Tamanho:
217 bytes

Observagado:

Lsta rotina ndo executa no equipamento PCLY 910 NET ¢
impressora remota.

1.31
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Exemplo:

PROCEDURE DIVISION

CALL “BRK1" USING OPGAO
IF OPCRO = "F" CONDIGRO
WRITE ...
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Nome :
CALFA

Descrigdo:
Converte letras meilisculas em mindsculas e vice-versa.

Parametros:

TIPO

Campo que define o tipo de conversdo deve ser definido como vl0 u
COMP. Se receber o valor 0, a rotina fard conversé&o ce minCsculag
para maiGscula. Se receber o valor 1 fard converszo de maideoy!
para mindsculas.

o

TAM
Campo que conténi o tamanho do cempo QuE Serd CONVErtico; deve cor
definido com formato binario €0, e ter como seu valor, o temorig

do campo AREA.

AREA
Campo que receberd o texto parc ser convertico, ceve ser (e’
como PIC X.

Chameda:
CALL "“CALFA"™ USING TIPO, TAM, AREA

~
\

0 resultado estard contido no proprio caliyc FARCA.

F..
(%)
w
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"Esta folha foi deixada propositalmente om branco”.

1.34
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1.18 - CALCULO DATA ANTECIPADA

Descrigdo:
Esta rotina realiza o cdlcuio de uma data antecipada em relagdo a
uma data inicial a partir de um determinado nlmero de dias.

A rotina ANTESD retrocede a data de antecipagdo para sexta-feira
quando a mesma ocorrer no sabado ou domingo.,

A rotina ANTECI ndo retrocede a data de antecipagdo calculaca
para sexta-feira se a mesma ocorrer num sabado ou domingo.

Pardametros:

DATA-INI

Campo com a data inicial para contagem e referencia de
para data de antecipag¢do. Deverd ser definido como PIC 9¢(

dlzuloe

6).
DIAS

Campo com niimero de dias que se quer calcular. Deverd ser
definido como PIC 9(3).

Observagao:

0 nimero mdximo de dias nao cevera ultrapassar a 255.

DATA-FIM

Campo que <contera a data de antecipagdo calculada no retorno da
rotina para o COBOL. Deverd& ser definido como PIC 9(6).

Chamada:

CALL "ANTESD" USING DATA-INI, DIAS, DATA-FIM
CALL “ANTECI"™ USING DATA-INI, DIAS, DATA-FIM

1.35



