GCOBOL (1)

NAME

GCC COBOL Compiler

gcobol — GCC COBOL Front-end

SYNOPSIS

gcobol [ -Dname[=value]] [ -E] [ —fdefaultbyte=value] [ —-fsyntax-only]

DESCRIPTION

[ —lcopybook-path] [ -fmax-errors=nerror] [-nomain | —-main filename
—main=filename —-main=filename:program-id]

[ —fcobol-exceptions exception[,exception...]] [ —copyext ext]

[ -ffixed-form | —ffree-form] [ —findicator-column]

[ -fexec-charset=encoding] [ —fexec-national-charset=encoding]

[ —dialect dialect-name] [ —include filename]

[ —preprocess preprocess-filter] [ —fflex-debug] [ —fyacc-debug]

[ "Wno-apply-commit] [ -Wno-file-code-set] [ ~-Wno-high-order-bit]

[ -Wno-bad-line-directive] [ ~-Wno-bad-numeric]

[ "Wno-binary-long-long] [ -Wno-call-giving] [ ~Wno-call-literal]

[ -Wno-cdf-dollar] [ ~Wno-cdf-invalid-parameter]

[ "Wno-cdf-name-not-found] [ ~Wno-cobol-eject] [ ~-Wno-cobol-resume]
[ "Wno-cobol-volatile] [ ~-Wno-comp-6] [ ~-Wno-comp-X]

[ "Wno-copybook-found] [ ~-Wno-ec-unknown] [ —~Wno-entry-convention]
[ "Wno-iconv-error] [ ~Wno-include-file-found]

[ "Wno-include-file-not-found] [ -Wno-inspect-trailing]

[ -Wno-length-of] [ -Wno-level-1-occurs] [ —-Wno-level-78]

[ -Wno-level-78-defined] [ -Wno-literal-concat] [ ~Wno-locale-error]

[ "Wno-move-corresponding] [ ~-Wno-move-index] [ ~-Wno-move-pointer]
[ "Wno-nllanginfo-error] [ -Wno-operator-space]

[ "Wno-preprocessor-error] [ ~Wno-procedure-not-found]

[ "Wno-procedure-pointer] [ ~-Wno-replace-error]

[ "Wno-returning-number] [ ~-Wno-segment-error]

[ -Wno-segment-negative] [ —-Wno-stop-number] [ ~Wno-stray-indicator]
[ -Wno-usage-typename] [ ~-Wno-recording-mode] [ -Wno-set-locale-to]
[ -Wno-set-to-locale] filename [...]

GCOBOL (1)

gcobol compiles COBOL source code to object code, and optionally produces xetetable binary or
shared object. As a GCC component, it accepts all options fhet ebde-generation and linking. Options
specific to COBOL are listed belo

—-main filename
gcobol will generate a main() function as an entry point calling the first BRERAM-ID in

filename.

—-main is the default. When none of —nomain, —c, or -shared, is present, an implicit

—main is inserted into the command line ahead of the first source file name.

—main=filename
The .0 object module for filename will include a main() entry point calling the first P&-

GRAM-ID in filename

—main=filename:program-id
The .o object module for filename will include a main() entry point that calls the

Linux

program-id entry point
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—nomain
No main() entry point will be generated by this compilation. The —nomain option is incompat-
ible with —main, and is implied by —shared. It is also implied by —c when there is no
—main present.

See belw for examples shwing the use of —-main and —nomain.

-D name[=expr]
Define a CDF name (for use with >>IF) toveathe alue of expr.

-E Write the CDF-processed COBOL input to standard outputeie-fiorm efelence format. Cer
tain non-COBOL mardrs are included in the output to indicate whereybopk files were
included. r line-number consistepavith the input, blank lines are retained.

Unlike the C compilerThis option does not prent compilation. @ present compilation, use
the option

—fsyntax-only
also.

—fdefaultbyte=value
Use value, a number between 0 and 255, as theaddf value for all WORKING-STORAGE
data items that wa no \VALUE clause. By dedult, alphanumeric data items are initialized with
blanks, and numeric data items are initialized to zero. This optierrides the defult with
value.

—fsyntax-only
Invoke only the parseCheck the code for syntax errorat dont do arything bgyond that.

—copyext ext
For the CDF directie
COPY name
if name is unquoted, seeral \arieties of name are tried, as described belsnder Copybooks.
The —copyext option e xtends the names searched to include ext. If ext is all uppercase or
all lowercase, both forms are tried, with preferencemito the one supplied. If ext is mied-
case, only thatersion is tried. &r example, with
—copyext .abc
given the CDF directe
COPY name
gcobol will add to possible names searched name.abc and name.ABC in that order

—ffixed-form
Use strict fixed-formeafeence format in reading the COBOL input: 72-character lines, with a
6-character sequence area, and an indicator column. Data past column 72 are ignored.

—ffree-form
Force the COBOL input to be interpreted asfform efelence format. Line breaks are insignif-
icant, ecept that ‘(] at the start of a line acts as a comment nearkEquivalent to
—indicator-column O.

—findicator-column
describes the location of the Indicator Area in a COBOL file in BeferBrmat, where the first
6 columns — knan as the “Sequence Number Area” — are ignored, and the 7th column — the
Indicator Area — may hold a character of significance to the compiler

Although refeence format, strictly speaking, ignores data after column 72, with this option
gcobol accepts long COBOL lines, sometimes kmn as etended sowe format. &t past
column 72 is treated as ordinary COBOItte(Line continuation remains in fefct, havever,
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provided no tet appears past column 72.)

There is no maximum line length. gedless of source code format, the entire program could
appear on one line.

By default, gcobol auto-detects the source code format byamining the line that contains the

text "program-id". When there are characters on past column 72 on that line, the file is assumed
to be in atended sowe format, with the indicator area in column 7. Otherwise, columns 1-6 are
examined. If those characters are all digits or blanks, the file is assumed to be in fixed-form
refeence format, also with the indicator in column 7. If not auto-detected as fixedeferamce

format or extended soure format, the file is assumed to be gefform efeence format.

—fcobol-exceptions exception [,exception...]

By default, no &ception condition is enabled (includingtdl ones), and by the ISO standard
exception conditions are enabled only via the CDF TURN divectiThis option enables one or
more eception conditions by datilt, as though TURN had appeared at the top of the first source
code file. This option may also appear more than once on the command line.

The \alue of exception is a Le vel 1, 2, or 3 rception condition name, as described by
ISO/IEC 1989:2023. EC-ALL means enable adteptions.

The -fno-cobol-exceptions form turns of f exception, just as though
>>TURN exception CHECKING OFF
had appeared.

Not all exception conditions are implemented. yAthat are not produce aaming message.

—fmax-errors=nerror

nerror represents the number of error messages produced.ithbut this option, gcobol
attempts to reaeer from a syntax error by resuming compilation at thé sgatement, continuing
until end-of-file. Wth it, gcobol counts the messages as thige produced, and stops when
nerror is reached.

—fstatic-call, —fno-static-call

With —fno-static-call, gcobol ne ver uses static linking for

CALL program
By default, or with —fstatic-call, if program is an alphanumeric literal, gcobol uses
static linkage, meaning the compiler produces xmreal symbol program for the linker to
resolhe. (In the future, that will work with CONSTANT data items, too.) Wh static linkage, if
program is not supplied by the source code module or another object file or libraryusitib
time, the linler will produce an “unresobdd symbol” errar With —fno-static-call,
gcobol al ways uses dynamic linking.

This option afiects the CALL statement for literals onlylf program is a non-constant data
item, it is alays resoled using dynamic linking, with disym(3), because italue is deter
mined at run time.

—fexec-charset=encoding

Set the defult execution character set for alphanumeric data items and literals in the absence of
CHARACTER CLASSIFICATION in CONFIGURA TION SECTION. encoding is an
encoding name as defined by iconv(3). Unless otherwise specified, the runtime encoding for
both alphanumeric andANIONAL is CP1252 as defined by iconv(3).

—fexec-national-charset=encoding

Linux

Set the defult execution character set forAYIONAL data items and literals in the absence of
CHARACTER CLASSIFICATION in CONFIGURA TION SECTION. encoding is an
encoding name as defined by iconv(3). oTuse an EBCDIC encoding for data items, one might
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use
—fexec-national-charset=CP1140
for example.

—dialect dialect-name
By default, gcobol accepts COBOL syntax as defined by ISO/IEC 1989:2023, with some
extensions for backard compatibility with COBOL-85. Additional syntax is supported with this

option. The alue of dialect-name may be

ibm to indicate IBM COBOL 6.4 syntax:
« EJECT

Linux

gnu

mf

« EQUAL as assignment operator

LENGTH OF
PROCEDURE POINTER
SECTION segment
STOP <number>

VOLATILE

Perprogram Rgisters

RETURN-CODE S9(4)
SORT-CONTROL X(160)
SORT-CORE-SIZE S9(8)
SORT-FILE-SIZE S9(8)
SORT-MESSAGE X(8)
SORT-MODE-SIZE S9(5)
SORT-RETURN S9(4)

TALLY 9(5)
WHEN-COMPILED X(16)
XML-CODE S9(9)
XML-EVENT X(30)
XML-INFORMA TION S9(9)

XML-N AMESPACE X(0) to X(32,768)
XML-NN AMESPACE N(0) to N(16,384)

XML-N AMESPACE-PREFIX
X(0) to X(4,096)
XML-NN AMESPACE-PREFIX
N(0) to N(2,048)
XML-NTEXT N(0) to N(2,000,000)
XML-TEXT X(0) to X(2,147,483,646)

to indicate GhuCOBOL syntax, generally compatible with Miom¥s.

to indicate Microlcus syntax:

BINARY-LONG-LONG

CALL ... GIVING

CDF 3$IF

COMPUTATIONAL-6

COMPUTATION AL used with PICTURE X
INSPECT ... TRAILING

OCCURS at LEVEL 01

LEVEL 78 constants

MOVE POINTER
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« RETURNING <number>
« USAGE IS TYPENAME

—include filename

Process filename as if

COPY *“filename”
appeared as the first line of the primary source file. If filename is not an absolute path, the
directory searched is the currenbrking directory not the directory containing the main source
file. The name is usedevbatim. No permutations are applied, and no directories searched.

If multiple —include options are gi ven, the files are included in the ordentlpear on the
command line.

—preprocess preprocess-filter

After all CDF text-manipulation has been applied, and before the prepared COBOL is sent to the
coboll compiley the input may be further altered by one or more filters. In the tradition of
sed(1), each preprocess-filter reads from standard input and writes to standard output.

To supply options to preprocess-filter, use a comma-separated string, similar to how
linker options are supplied to —WI. (Do not putyaspaces after the commas, because the shell
will treat it as an option separaforgcobol replaces each comma with a space when
preprocess-filter is in voked. For example,

—preprocess tee,output.cbl
invokes tee(1) with the output flename gument output.cbl, causing a cop y of the input to
be written to the file.

gcobol searches the current wrking directory and theATH ervironment \ariable directories
for an eecutable file whose name matches preprocess-filter. The first one found is
used. If none is found, an error is reported and the compiler is vokéal.

The -preprocess option may appear more than once on the command line. Each
preprocess-filter is applied in turn, in order of appearance.

The preprocess-filter should return a zero e Xit status, indicating success. If it returns a
nonzero git status, an error is reported and the compiler is nokad.

—fflex-debug, -fyacc-debug

produce messages useful for compilevaieoment. The -fflex-debug option prints the
tokenized input stream. The -fyacc-debug option shavs the shift and reduce actions @ak
by the parser

Diagnostic Messages
Many warning options can be used to eert error messages tamings, or to suppress messages related to
COBOL dialects. The user may mix and match. A group of features may be enabled by indicating a dialect
(or more than one dialect) and indiual features may be enabled asaaning, or errgror suppressed.

-Whno-apply-commit Warn if APPLlY COMMIT is used.

—Wno-bad-line-directive Warn if malformed #line directi ve is encountered.
-Whno-binary-long-long Warn if BINARY-LONG-LONG is used.

-Whno-call_giving Warn if CALL ... GIVING is used.

-Whno-call_literal Warn if CALL is used is used with a literal parameter by reference.
—Wno-cdf-dollar Warn if CDF $IF is used.

-Wno-comp-6 Warn if COMPUTRTIONAL-6 is used.

-Wno-comp-x Warn if COMPUTRTIONAL is used with PICTURE X.

Linux
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-Whno-file-code-set
-Whno-inspect-trailing
-Whno-level-1-occurs
-Whno-level-78-defined
-Wno-move-index
-Wno-move-pointer
—Whno-returning-number
-Wno-usage-typename
-Wno-bad-numeric
-Whno-cdf-invalid-parameter

-Wno-cdf-name-not-found
-Wno-cobol-eject
-Wno-cobol-resume
-Wno-cobol-volatile
-Wno-copybook-found
-Wno-ec-unknown
-Whno-entry-convention
—Wno-high-order-bit
-Wno-include-file-found
-Whno-length-of
-Wno-level-78
-Whno-literal-concat
-Wno-locale-error
-Wno-move-corresponding
—Whno-nllanginfo-error
-Whno-recording-mode
-Wno-segment
-Wno-set-locale-to
-Wno-set-to-locale

-Whno-iconv-error
-Whno-include-file-not-found

-Wno-operator-space
-Wno-preprocessor-error
—Whno-procedure-pointer
-Whno-procedure-not-found

-Whno-replace-error
-Wno-segment-error
-Wno-segment-negative
-Whno-stop-number
-Whno-stray-indicator

COMPILA TION SCENARIOS

gcobol xyz.cob
gcobol -main xyz.cob

GCC COBOL Compiler

Warn if FILE CODE SET is used.

Warn if INSPECT ... TRAILING is used.
Warn if Level 01 is used with OCCURS.
Warn if CDF defines Lheel 78 constant.
Warn if MOVE INDEX is used.

Warn if MOVE POINTER is used.

Warn if RETURNING <number> is used.
Warn if USAGE IS TYPEMME is used.
Warn if numeric string is ialid.

Warn if referenced CDFARAMETER is not defined.

Warn if referenced CDF name is not defined.

Warn if IBM-style EJECT is used (instead of error).

Warn if ISO RESUME is used with —dialect ibm (instead of error).
Warn if VOLATILE is used (instead of error if -dialect ibm).

Print message when cgmok is processed.

Warn if unimplemented/unkmm exception condition is referenced.
Print message when ENYRCONVENTION is specified.

Warn if HHIGH-ORDER-LEFT HIGH-ORDER-RIGHT is used.
Print message when include file is processed.

Warn if LENGTH OF is used.

Warn if Level 78 is used.

Warn if concatenated literals usefdient encodings.

Warn if locale(3) &ils.

Warn if COBOL MOVE has no corresponding fields.

Warn if nlanglanginfo(3)dils.

Warn if RECORDING MODE is used.

Warn if SECTION sgments are used.

Warn if SET LOCALE ... D is used.

Warn if SET ... D LOCALE is used. ‘. \rn if a line directie is mal-
formed (instead of error).

Warn if icorv(3) cannot covert between encodings (instead of error).

Warn if include file is not found (instead of error).

Warn if relational operator not folleed by space (instead of error).
Warn if a preprocessoails (instead of error).

Warn if PROCEDURE POINTER is used.

Warn if a referenced procedure is not found (instead of error).

Warn if REPLACE cannot be processed (instead of error).

Warn if a SEGMENT section isvalid (instead of error).

Warn if a SEGMENT range is gative (instead of error).

Warn if IBM-style STOP <number> is used (instead of error).

Warn if indicator column has no recognized meaning (instead of error).

gcobol -main=xyz.cob xyz.cob
These are equalent. The xyz.cob code is compiled and a main() function is inserted that calls the first
PROGRAM-ID in the xyz.cob source file.
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gcobol -nomain xyz.cob elsewhere.o
The —nomain option prevents a main() function from being generated by the gcobol compAemain()
entry point must be present in the elsewhere.o module; without it the lirde will report a “missing main”
error

gcobol aaa.cob bbb.cob ccc.cob

gcobol -main aaa.cob bbb.cob ccc.cob
The two commands are equailent. The three source code modules are compiled aretllioigether along
with a generated main() function that calls the first®@&RAM-ID in the aaa.cob module.

gcobol aaa.cob bbb.cob -main ccc.cob

gcobol -main=ccc.cob aaa.cob bbb.cob ccc.cob
These tvo commands hee the same result: An a.out eecutable is created that starkeeuting at the first
PROGRAM-ID in ccc.cob.

gcobol -main=bbb.cob:b-entry aaa.cob bbb.cob ccc.cob
An a.out e xecutable is created that starteeuting at the PRGRAM-ID b-entry.

gcobol -c aaa.cob

gcobol -¢ -main bbb.cob

gcobol -c ccc.cob

gcobol aaa.o bbb.o ccc.o
The first three commands each create a .o file. The bbb.o file will contain a main() entry point that calls
the first P®®GRAM-ID in bbb. The fourth links the three .o files into an a.out.

EBCDIC

The -fexec-charset=cp1140 option is useful when w orking with mainframe COBOL programs
intended for EBCDIC-encoded files. itWthis option, while the COBOL x¢remains in ASCII, the charac-
ter literals and field initial alues produce EBCDIC strings in the compiled bipand ay character data
read from a file are interpreted as EBCDIC data. The file data are netteah ratherthe file is assumed to
use EBCDIC representation. String literals in the COBGOt d@ee corverted, so that tlyecan be compared
meaningfully with data in the file. Codeadre 1140 is one of a number of EBCDIC code pages; it is often
useful because it closely parallels the commonly-used Cade P252 that puwides may Western Euro-
pean characters.

Only file data and character literals aréeetied. Data read from and written to thevieanment, or takn

from the command line, are interpreted according the locale(7) in force durimgaution. The same is true

of ACCEPT and DISPLAY. Names knan to the operating system, such as file names and the names of
ervironment \ariables, are processedriatim.

At the present time, this is an alloothing setting. Support for US¥E and CODESET, which wuld
allow corversion between encodings, remains a future goal.

See also Eature-set \ariables, belav.

REDEFINES ... USAGE POINTER

Linux

Per ISO, an item that REDEFINES another may not bgéarthan the item it redefines, unless that item has
LEVEL 01 and is not EXTERAL. In gcobol, using —-dialect ibm, this rule is relax ed for
REDEFINES with USAGE POINTER whose redefined member is a 4-byte USA COMP-5 (usually

PIC S9(8)), or vice-ersa. In that case, the redefined member is re-sized to be 8 bytes, to accommodate the
pointer This feature allews pointer arithmetic on a 64-bit system with source codgetiaal at a 32-bit sys-

tem.

See also Eature-set \ariables, belav.
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IMPLEMENT ATION NOTES

gcobol is a gcc compiler, and follavs gcc comentions where applicable. Sometimes thosevewiions
(and user ¥pectations) conflict with common Mainframe practice. Unless required of the compiler by the
ISO specification, gnsuch conflicts are resad in fvor of gcc.

Linking

Unlike, C, the COBOL CALL statement implies dynamic linking, because for

CALL program
program can be a variable whose alue is determined at runtime. Wever, the parameter may also be
compile-time constant, either an alphanumeric literal, or a CO\HTdata item.

gcobol supports static linking where possible, unless defeated by —fno-static-call. If the parame-

ter value is knavn at compile time, the compiler produces atemal reference to be resety by the linkr.

The referenced program is normally supplied via an object module, a static, ldsrarghared object. If it is
not supplied, the lindr will report an “unresokd symbol” errareither at bild time o if using a shared
object, when the program igexuted. This feature informs the programmer of the error at the earliestoppor
tunity.

Programs that arexpected to xecute correctly in the presence of an unre=sblsymbol (perhaps because
the program logic wn’t require that particular CALL) can use the —no-static-call option. That
forces all CALL statements to be reseld dynamicallyat runtime.

Implemented Exception Conditions

Linux

By default, per ISO, no EC is enabled. Implemented ECs may be enabled on the command line or via the
TURN directive. Ary attempt to enable an EC that is not implemented is treated as an error

An enabled EC not handled by a DECLARWE is written to the system log and to standard err¢fhe
authors intend to makthat an option.) Aattal EC not handled with RESUME ends with a call to abort(3)
and process termination.

Not all Exception Conditions are implemented. yAattempt to enable an EC that that is not implemented
produces a arning message. The foling are implemented:

EC-FUNCTION-ARGUMENT

for the follaving functions:

ACOS

ANNUITY

ASIN

LOG

LOG10

PRESENTVALUE

SQRT
EC-SOR-MERGE-FILE-OPEN
EC-BOUND-SUBSCRIPT

subscript not an ingeer, less than 1, or greater than occurs
EC-BOUND-REF-MOD

refmod start not an inger, start less than 1, start greater thariable size, length not

an intger, length less than 1, and start+lengtheseds ariable size
EC-BOUND-ODO

DEPENDING not an inger, greater than occurs upper limit, less than occungeto

limit, and subscript greater than DEPENDING for sending item
EC-SIZE-ZERD-DIVIDE

for both fixed-point and floating-point dsion
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EC-SIZE-TRINCATION
EC-SIZE-EXPONENTIAION

As of this writing, no COBOL compiler documents a complete implementation of ISO/IEC 1989:2023
Exception Conditions. gcobol will give priority to those ECs that the user community deems natist v
able.

EXTENSIONS TO ISO COBOL
Standard COBOL has no mision for ewironment \ariables as defined by Unix andindfows, or com-
mand-line aguments. gcobol supports them using syntax similar to that of GhuCOBOL. 1SO and IBM
also define incompatibleays to return the programit status to the operating system. gcobol supports
IBM syntax.

Environment Variables
To read an enronment \ariable:
ACCEPT target FROM ENVIRONMENT envar

where target is a data item defined in DATA DIVISION, and envar names an ervironment \ariable.
envar may be a string literal or alphanumeric data item whosaue is the name of an\@éronment \ari-
able. The alue of the named emonment \ariable is meed to target. The rules are the same as for
MOVE.

To write an emironment \ariable:
SET ENVIRONMENT envar TO source

where source is a data item defined in BTA DIVISION, and envar names an ervironment \ariable.
envar ag ain may be a string literal or alphanumeric data item whakeevs the name of anéronment
variable. The alue of the named @monment \ariable is set to thealue of source.

Command-line Arguments
To read command-line guments, use the gisters COMMAND-LINE and COMMAND-LINE-COUNT
in an ACCEPT statement (only). Used without a subscript, COMMAND-LINE returns the whole com-
mand line as a single string. itWa subscript, COMMAND-LINE is a table of command-line guments.
For example, if the program isvwoked as

Jprogram —i input output
then
ACCEPT taget FFOM COMMAND-LINE(3)

moves input into target. The program name is the first thing in the whole command line and is found in
COMMAND-LINE(1) COMMAND-LINE table.

To discaver hav mary arguments were prdded on the command line, use
ACCEPT target FROM COMMAND-LINE-COUNT

If ACCEPT refers to a nondstent emironment \ariable or command-line gmment, the taet is set to
LOW-VALUES.

The system command line parameters can also be accessed through th&EISEETION in the program
where gecution starts. The data structure looks likis:
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linkage section.
01 argc pic 999.
01 argv.

02 argv-table occurs 1 to 100 times depending on argc.
03 argv-element pointer.
01 argv-string pic x(100) .
and the code to access the third parameter lookgHik

procedure division using by value argc by reference argv.
set address of argv-string to argv-element(3)
display argv-string

#line directive
The parser accepts lines in the form
#line lineno “filename”.
The efect is to set the current line number to lineno and the current input filename to filename. Pre-
processors may use this dirgetito control the filename and line numbers reported in error messages and in
the deligger

SELECT ... ASSIGN TO
In the phrase

ASSIGN TO filename

filename may appear in quotes or not. If quoted, it represents a filename aswndo the operating sys-
tem. If unquoted, it names either a data element or aivx@mment \ariable containing the name of a file. If
filename matches the name of a data element, that element is used. If not, resolution of filename is
deferred until runtime, when the name must appear in the prageswironment.

XML PARSE

gcobol emulates the IBM XML P ARSE statement. The folleing values for XML-EVENT are defined:
COMMENT

Text of a comment between "<!--" and "-->"
CONTENT-CHARACTERS

Some or all of the character content of the element between start and end tags.
END-OF-ELEMENT

End-element tag, with name if present in the input.
PROCESSING-INSTRUCTION-D ATA

Processing instruction (after thegat name),»xcluding "?>".
PROCESSING-INSTRUCTION-TARGET

The processing instruction tgt name appears in XML-TEXT or XML-NTEXT.
START-OF-ELEMENT

Name of the start element tag or empty element tag.

ISO COBOL Implementation Status
USAGE Data Types
gcobol supports the following USAGE IS clauses:
INDEX for use as an inddn a table.
POINTER for variables whosealue is the address of arternal function, PRGRAM-ID, or data item.
Assignment is via the SET statement.
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BINARY, COMP, COMPUTATION AL, COMP-4, COMPUTATION AL-4

big-endian intger, 1 to 16 bytes, per PICTURE.
COMP-1, COMPUTATIONAL-1, FLOAT-BINARY-32

IEEE 754 single-precision (4-byte) floating point, as/jated by the hardare.
COMP-2, COMPUTATIONAL-2, FLOAT-BINARY-64

IEEE 754 double-precision (8-byte) floating point, as/jgled by the hardare.
COMP-3, COMPUTATION AL-3, PACKED-DECIMAL

currently unimplemented.
COMP-5, COMPUTATION AL-5

little-endian intger, 1 to 16 bytes, per PICTURE.
FLOAT-BINARY-128, FLOAT-EXTENDED

implements 128-bit floating point, per IEEE 754.

gcobol supports ISO integer BINARY-<type> types, most of which alias COMP-5.

LB LB LBLBLBLBLBLBLLL L. COMP5 Compatible Picture BINRY
Type Bytes \lue T{ BINARY-CHAR [UNSIGNED] T} 1 0 — 256 S9(1...4)T{
BINARY-CHAR SIGNED T} 1 -128 — +127 9(1...4) T{ BARY-SHORT [UNSIGNED]

T} 2 0 — 65535 S9(1...4) T{ BARY-SHORT SIGNED T} 2 -32768 — +32767
9(5...9) T{ BINARY-LONG [UNSIGNED] T} 4 0 — 4,294,967,295 S9(5...9) T{ BIRY-
LONG SIGNED T} 4 T{ -2,147,483,648 — +2,147,483,647 T} 9(10...18) TABIN
LONG-LONG  [UNSIGNED] T} 8 T{ 0 — 18,446,744,073,709,551,615 T}
S9(10...18) T{ BIRRY-LONG-LONG SIGNED T} 8 T{ -9,223,372,036,854,775,808 —

+9,223,372,036,854,775,807 T}

These define a size (in bytes) and cannot be used with a PICTURE clause. Per the ISO standard, SIGNED

is the dedult for the BINARY-type aliases.
All computation — both intger and floating point — is done using 128-bit intermediate forms.

Environment Names
In gcobol

DISPLAY UPON

maps SYSOUT and STDOUT to standard output, and SYSPUNCH, SYSPCH and STDERR to standard
error

Exit Status
gcobol supports the ISO syntax for returning anx@ status to the operating system,
STOP RUN [WITH] {NORMAL | ERROR} [STATUS] status

In addition, gcobol also supports the IBM syntax for returning arxie status to the operating system. Use
the RETURN-CODE raister:

MOVE ZERO TO RETURN-CODE.
GOBACK.

The RETURN-CODE rgjister is defined as a 4-byte binary gee

COMPILER-DIRECTING F ACILITY
The CDF should be used with caution because no compreéeesi suite has been identified.
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CDF Text Manipulation
COPY copybook [OF|BY library] [REPLA CING .. ]
If copybook is a literal, it treated a literal filename, which either does or does npise If
copybook is a COBOL word, gcobol looks first for an environment \ariable named
copybook and, if found, uses the contents of ttzatable as the name of the gbpok file. If
that file does nobest, it continues looking for a file named one of:

» copybook (literally)
» copybook.cpy

» copybook.CPY

» copybook.cbl

» copybook.CBL

» copybook.cob

» copybook.COB

in that order It looks first in the same directory as the source code file, and thenyin an
copybook-path named with the —I option. copybook-path may (lik e the shel PATH
variable) be a colon-separated list. The -l option may occur multiple times on the command
line. Each success copybook-path is concatenated to previous ones. Relate paths
(having no leading ‘/’) are searched relaé to the compiles current wrking directory

For example,
-1 /usr/local/include:include

searches first the directory where the COBOL program is foundxt rie
/usr/local/include, and finally in an include subdirectory of the directory from
which gcobol w as irvoked.

For the REPLACING phrase, both the modern pseudattand the COBOL/85 forms are rec-
ognized. (The older forms are used in the NIST CCVS/85 test suite.)

REPLACE ...
gcobol supports the full ISO REPLACE syntax.

CDF Directives
>>DEFINE name AS {expression | P ARAMETER} [O VERRIDE]
Define name as a compilationaviable to hae the alue expression. If name w as prei-
ously defined, @ERRIDE is required, else the direet is irvalid. AS PARAMETER is
accepted, Wt has no déct in gcobol.

>>DEFINE name AS OFF
releases the definition name, making it subsequentiglich for use.

>>|F cce text [>>ELSE alt-text] >>END-IF
evaluates cce, a constant conditionakpression, for conditional compilation. If a name, cce
may be defined with the —D command-line parameifeirue, the COBOL tgt text is com-
piled. If false, else-text, if present, is compiled. [IS [NO T]] DEFINED is supported.
Boolean literals are not supported.

>>EVALUATE
Not implemented.
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Linux

>>CALL-CONVENTION convention
convention may be one of:
COBOL
Use standard COBOL case-insensitsymbol-name matching.oF CALL “name”,
name is rendered by the compiler indercase.

C Use case-sensig symbol-name matching. The CALL tmt is not changed in gn
way; it is used &rbatim.
VERBATIM

An alias for >>CALL-CONVENTION C.

>>COBOL-WORDS EQUATE keyword WITH alias
males alias a synon ym for keyword.

>>COBOL-WORDS UNDEFINE keyword
keyword is remo ved from the COBOL grammaldse of it in a program will prmke a syntax
error from the compiler

>>COBOL-WORDS SUBSTITUTE keyword BY new-word
keyword is deleted as a leyword from the grammareplaced by new-word. keyword may
thereafter be used as a udefined vord.

>>COBOL-WORDS RESER/E new-word
Treat new-word as a COBOL leyword. It cannot be used by the program, either asyavkrd
or as a usedefined vord.

>>DISPLAY string
Write string to standard error as a warning message.

>>SOURCE format
format may be one of:
FIXED
Source conforms to COBOL fixed-foreference format with unlimited line length.
FREE Source conforms to COBOLee-form efelence format. ‘[Jat the bginning of a line
is recognized as a comment.

>>FLAG-02 Not implemented.
>>FLAG-85 Not implemented.
>>FLAG-NATIVE-ARITHMETIC
Not implemented.
>>| EAP-SECOND
Not implemented.
>>LISTING Not implemented.
>>PAGE Not implemented.
>>PROPAGATE
Not implemented.
>>PUSH directive
>>POP directive
With PUSH, push CDF state onto a stack.ithAPOP, return to the prior pushed state.
directive may be one of
CALL-CONVENTION
COBOL-W ORDS
DEFINE
SOURCE FORMAT
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TURN

>>TURN [ec [file ...] ...] CHECKING {[ON] [[WITH] LOCA TION] | OFF}
Enable (orwith OFF, disable) xception condition ec optionally associated with the file
connectors file. If LOCA TION is specified, gcobol reports at runtime the source file-
name and line number of the statement that triggereckttepon condition.

Feature-set \ariables

Some command-line optionsfedt CDF featue-set \ariables that are special to gcobol. Thecan be set
and tested using >>DEFINE and >>IF, and are distinguished by a leading ‘%’ in the name, which-is other
wise irvalid in a COBOL identifier:

%EBCDIC-MODE

is set by —fexec-charset=<encoding> for all EBCDIC encodings.
%64-BIT-POINTER

is implied by —dialect ibm.

To set a feature-setxiable, use
>>SET feature [AS] {ON | OFF}
If feature is %EBCDIC-MODE, the directi ve must appear before BRERAM-ID.

To test a feature-setariable, use
>>|F feature DEFINED

Intrinsic functions

Linux

gcobol implements all intrinsic functions defined by ISO/IEC 1989:2023, plus a/fethers. The are listed
alphabetically bel.

ABS ACOS ANNUITY ASIN ATAN

BASECONVER BIT-OF BIT-TO-CHAR BOOLEAN-OF-INTEGER BYTE-LENGTH

CHAR CHAR-NATIONAL COMBINED-DATETIME CONCAT CONVERT COS CURRENTDATE
DATE-OF-INTEGER ATE-TO-YYYYMMDD D AY-OF-INTEGER DAY-TO-YYYYDDD DISPLAY-OF
E EXCEPTION-FILE EXCEPTION-FILE-N EXCEPTION-LOCRON EXCEPTION-LOCAION-N
EXCEPTION-SATEMENT EXCEPTION-SATUS EXP EXP10

FACTORIAL FIND-STRING FORMAITED-CURRENTDATE FORMATTED-DATE
FORMATTED-DATETIME FORMATTED-TIME FRACTION-PART

HEX-OF HEX-TO-CHAR HIGHESTALGEBRAIC

INTEGER INTEGER-OF-BOOLEAN INTEGER-OF-ATE INTEGER-OF-AY
INTEGER-OF-FORMATED-DATE INTEGER-RART

LENGTH LOCALE-COMRARE LOCALE-DATE LOCALE-TIME LOCALE-TIME-FROM-SECONDS
LOG LOG10 LOWER-CASE LOWESTALGEBRAIC

MAX MEAN MEDIAN MIDRANGE MIN MOD MODULE-N AME

NATIONAL-OF NUMVAL NUMVAL-C NUMVAL-F ORD

ORD-MAX ORD-MIN

Pl PRESENIVALUE

RANDOM RANGE REM REVERSE

SECONDS-F®RM-FORMATTED-TIME SECONDS-RST-MIDNIGHT SIGN SIN
SMALLEST-ALGEBRAIC SQRI STANDARD-COMPARE STANDARD-DEVIATION SUBSTITUTE
SUM

TAN TEST-DATE-YYYYMMDD TEST-DAY-YYYYDDD TEST-FORMATTED-DATETIME
TESTNUMVAL TEST-NUMVAL-C TESTNUMVAL-F TRIM

ULENGTH UPOS UPPER-CASE USUBSTR USUPPLEMENRY UUID4 UVALID UWIDTH
VARIANCE
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WHEN-COMPILED
YEAR-TO-YYYY

Binary floating point DISPLAY

How the DISPLA presents binary floating point numbers depends ondluev
When a alue has six or feer decimal digits to the left of the decimal point, ibipessed as 123456.789....

When a @alue is less than 1 and has no more than three zeroes to the right of the decimal poiptegsee
as 0.0001234....

Otherwise, gponential notation is used: 1.23456E+7.
In all cases, trailing zeroes on the right of the number arevesirfoom the displayedalue.

COMP-1 displayed with 9 decimal digits.
COMP-2 displayed with 17 decimal digits.
FLOAT-EXTENDED

displayed with 36 decimal digits.

Those digit counts are consistent with the IEEE 754 requirements for information interchange. As one
example, the description for COMP-2 binary&ues (per Wipedia).

If an IEEE 754 double-precision number is wamed to a decimal string with at least 17 significant digits,
and then corerted back to double-precision representation, the final result must match the original number

17 digits was chosen so that the DISPYAtatement shas the contents of a COMP-2nable without hid-
ing ary information.

Binary floating point MO VE

Linux

During a MOVE statement, a floating-poinlue may be truncated. It will not be unusual for Numeric Dis-
play values to be altered when weal through a floating-poingilue.

This program:

01 PICV999 PIC 9999V999.
01 COMP2 COMP-2.
PROCEDURE DIVISION.
MOVE 1.001 to PICV999
MOVE PICV999 TO COMP2
DISPLAY "The result of MOVE " PICV999 " TO COMP2is " COMP2
MOVE COMP2 to PICV999
DISPLAY "The result of MOVE COMP2 TO PICV999 is " PICV999

generates this result:

The result of MOVE 0001.001 TO COMP2 is 1.00099999999999989
The result of MOVE COMP2 TO PICV999 is 0001.000

However, the internal implementation can produce results that might be seem surprising:

The result of MOVE 0055.110 TO COMP2 is 55.1099999999999994
The result of MOVE COMP2 TO PICV999 is 0055.110

The source of this inconsistgnis the vay gcobol stores and corverts numbers. Caerting the floating-
point value to the numeric displayabie 0055110 is done by multiplying 55.109999... by 1,000 and then
truncating the result to an igger And it turns out thaten though 55.11 canbe represented in floating-
point as anxact \alue, the product of the multiplication, 55110, is sact \alue.
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In cases where it is important for eansions to hae predictable results, we need to be able to apply round-
ing, which can be done with an arithmetic statement:

MOVE 1.001 to PICV999

MOVE PICV999 TO COMP2

DISPLAY "The result of MOVE " PICV999 " TO COMP2is " COMP2

MOVE COMP2 to PICV999

DISPLAY "The result of MOVE COMP2 TO PICV999 is " PICV999

ADD COMP2 to ZERO GIVING PICV999 ROUNDED

DISPLAY "The result of ADD COMP2 to ZERO GIVING PICV999 ROUNDED is " PICV999

The result of MOVE 0001.001 TO COMP2 is 1.00099999999999989
The result of MOVE COMP2 TO PICV999 is 0001.000
The result of ADD COMP2 to ZERO GIVING PICV999 ROUNDED is 0001.001

Binary floating point computation

gcobol attempts to do internal computations using binary iggers when possible. Thus, simple arithmetic
between binaryalues and numeric displaghes conclude with binary intermediate results.

If a floating-point @alue gets included in the mix ofniables specified for a calculation, then the intermediate
result becomes a 128-bit floating-poialwe.

A warning about binary floating point comparison

Linux

The cardinal rule when doing comparisonsoiring floating-point alues: Neer, ever, test for equality It's
just not worth the hassle.

For example:

WORKING-STORAGE SECTION.
01 COMP1 COMP-1 VALUE 555.11.
01 COMP2 COMP-2 VALUE 555.11.
PROCEDURE DIVISION.
DISPLAY "COMPARE " COMP1 " with " COMP2
IF COMP1 EQUAL COMP2 DISPLAY "Equal" ELSE DISPLAY "Not equal" END-IF

MOVE COMP1 to COMP2
DISPLAY "COMPARE " COMP1 " with " COMP2
IF COMP1 EQUAL COMP2 DISPLAY "Equal" ELSE DISPLAY "Not equal" END-IF

the results:

COMPARE 555.1099854 with 555.110000000000014
Not equal

COMPARE 555.1099854 with 555.1099853515625
Equal

Why? Again, it has to do with the internals of gcobol. When dérently sized floating-pointalues need
to be compared, thyeare first coverted to 128-bit floats. And it turns out that when a COMP1 igehto a
COMP2, and theare both coverted to FL@AT-EXTENDED, the tvo resulting alues are (probably) equal.

Avoid testing for equality unless you really knavhat you are doing and you really test the code. And then
avoid it aryway.

Finally, it is obserably the case that the gcobol implementations of floating-point @ersions and compar
isons dort precisely match the bebiar of other COBOL compilers.
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You hae been wrned.

ENVIR ONMENT
COBPATHIf defined, specifies the directory paths to be used by the gcobol runtime library
libgcobol.so, to locate shared objects. Lik e LD_LIBRARY_PATH, it may contain \&eral
directory names separated by a colon (‘). COBPATH is searched firstwéalldy
LD_LIBRARY_PATH. Note that COBPATH does not change where the runtime
linker looks for libgcobol.so itself. Ho w the runtime linkr searches for
libgcobol.so when the e  xecutable loads is controlled by Id.so(8), not libgcobol.

Each directory is searched for files whose name ends in .gm. elach such file, dlopen(3) is
attempted, and, if successful disym(3). No relationship is defined between the symimtie
and the filename.

Without COBPATH, binaries produced by gcobol beleaas one mightxpect of ay program
compiled with gcc. Awn shared objects needed by the program are mentioned on the command
line with a -llibrary option, and are found by follo wing the &ecutables RPATH or other

wise per the configuration of the runtime kmlkd.so(8).

UPSI COBOL defines a User Programmable Status Indicator (UPSI) switch. In gcobol, the settings
are denoted UPSI-0 through UPSI-7, where 0-7 indicates a bit position. alhe of the UPSI
switches is taén from the UPSI ewironment \ariable, whosealue is a string of up to eightsl’
and 05. The first character represents tladue of UPSI-0, and missingalues are assigned 0.
For example, UPSI=1000011 in the eimnonment sets bits 0, 5, and 6 on, which means that
UPSI-0, UPSI-5, and UPSI-6 are on.

GCOBOL_TEMPDIR
causes antemporary files created during CDF processing to be written to a file whose name is
specified in the alue of GCOBOL_TEMPDIR. If thalue is just “/”, the déct is diferent: each
copybook read is reported on standard errbhis feature is meant to help diagnose mysterious
copybook errors.

Variables for Developers
GCOBOL_SHOWoproduces a trace of the internal calls made by the parser to prepare the GENERIC tree.
GCOBOL_TRACHised at compile time, produces ae@utable that traces thgeeution, mapping it back
the same code-creation functions as GCOBOL_SHOW, as wellahsethefidata items
and branch conditions.

FILES
Executables produced by gcobol require the runtime support library libgcobol, which is prgided both
as a static library and as a shared object.

COMPATIBILITY
The ISO standard lgas the defult file oganization up to the implementation; in gcobol, the dailt is
SEQUENTIAL.

On-Disk Format
Any ability to use files produced by other COBOL compilers, or for those compilers to use files produced by
gcobol, is the product of luck and intuition. ¥rious compilers interpret the ISO standarded#ntly and
the standard’tet is not alvays definitve.

For ORGANIZATION IS LINE SEQ UENTIAL files (explicitly or by defult), gcobol, absent specific
direction, produces an ordinary Linuxtdile: for each WRITE, the data are written, falled by an ASCII
NL (hex 0A) character On READ, the record is read up to the size of the specified record or NL, wisiche

Linux February 2025

17



GCOBOL (1) GCC COBOL Compiler GCOBOL (1)

comes first. The NL is not included in the data brought into the recdier;bit senes only as an on-disk
record-termination mage ConsequentlySEQUENTIAL and LINE SEQ UENTIAL files w ork the same
way: the COBOL program mer sees the record terminator

When READ and WRITE are used with ABANCING, however, the game changes. If ADANCING is
used with LINE SEQUENTIAL files, it is honored by gcobol.

Other compilers may not do #&wise. According to 1SO, in WRITE (14.9.47.3 General rules)
ADVANCING is ignored for files for which “the pisical file does not supporestical positioning”. It fuf

ther states that, in the absence oNMRDICING, WRITE proceeds as if “as if the user has specified AFTER
ADVANCING 1 LINE”. Some other implementations interpret that to mean that the first WRITE to a
LINE SEQUENTIAL file results in a leading NL on the first line, and no trailing NL on the last line. Some
furthermore pohibit the use of AWANCING with LINE SEQ UENTIAL files.

STANDARDS

The reference standard for gcobol is ISO/IEC 1989:2023.

» If gcobol compiles code consistent with that standard, the resulting program shoxétt@te correctly;
ary other result is auy.

» If gcobol compiles code that does not comply with that standardjtbruns correctly according to some
other specification, that represents a non-standaetigon. One dayhe —pedantic option will pro-
duce diagnostic messages for such code.

» If gcobol rejects code consistent with that standard, that represents an aspect of COBOL that is (or is
not) on the @ Do list. If you would like to see it compile, please get in touch with thelbpers.

Status of NIST COBOL Compiler Verification Suite

NC 100%  Nucleus

SQ 100%  Sequential I/O

RL 100%  Relatve I/O

IX 100% Indexed I/O

IC 100% Inter-Program Communication

ST 100% Sort-Mege

SM 100%  Source &t Manipulation RV \n Report Writer

CM Communication
DB todo? Dehlug

SG Sgymentation

IF 100% Intrinsic Function

Where gcobol passes 100% of the tests in a module, weckide the (fev) tests for obsolete features. The
authors rgard features that were obsolete in 1985 to be well and truly obsolete dodagid not implement
them.

Notable deferred features

CCVS-85 modules not magl with abwe with ary status (CM, and SG) are on the “hard maybe” list, mean-
ing they await an interested party with real code using the feature.

gcobol does not implement Report Writer or Screen Section.

Beyond COBOL/85

Linux

gcobol increasingly implements ISO/IEC 1989:2023. df example, DECLARATIVES is not tested by
CCVS-85, It are implemented by gcobol. Similarly Exception Conditions were not defined in 1985, and
gcobol contains a growing number of them.

The authors are wellare that a complete, pure COBOL-85 compilenivcompile most xisting COBOL
code. Eery vendor ofered (and dérs) extensions, and most @nonments rely on aariety of preproces-

February 2025

18



GCOBOL (1) GCC COBOL Compiler GCOBOL (1)

sors and ancillary systems defined outside the standard. xpresg goal of adding an ISO COBOL front-
end to GCC is to establish a foundation on whichregeded xensions can beuit.

HISTORY
COBOL, the language, may well be older than the reattethe authos knavledge, free COBOL compil-
ers first bgan to appear in 2000. Around that time an earlier COBOL for GCC project
cobolfogcc: https://cobolorgcc.soucefrge.net/ met with some successjtlwas neer oficially memged
into GCC.

This compiler gcobol, w as bgun by COBOLworx: https://wwweobolworx.com/ in the &ll of 2021. The
project announced a complete implementation of the core language features in December 2022.

AUTHORS
James K. Lwden
(jklowden@cobakorx.com) is responsible for the parser
Robert Dubner(rdubner@cobaVorx.com) is responsible for producing the GIMPLE tree, which is input to
the GCC back-end.

CAVEATS

» gcobol has been tested only on x64 and Apple M1 processors running Linux in 64-bit mode.

* The I/O support has not beentensvely tested, and does not implement or emulateyniaatures
related to VSAM and other mainframe subsystems. While LINEASEQIIAL files are ordinary tet
files that can be manipulated with standard utilities, INDEXED and RBEYRA files produced by
gcobol are not compatible with that of aly other COBOL compilerEnhancements to the I/O support
will be readily aailable to the paying customer
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