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2nd 

 

17 July 2012 Updated for version 11FEB2012 of GNU COBOL 2.0 

Documentation Enhancements: 

 ¢ƘŜ ǳǎŜ ƻŦ ŀ ǎƭŀǎƘ ŎƘŀǊŀŎǘŜǊ όάκέύ ƛƴ ŎƻƭǳƳƴ т ǿŀǎ ŘƻŎǳƳŜƴǘŜŘ ς this feature has existed since 
at least the 06FEB2009 version of OpenCOBOL 1.1, but was undocumented (section 1.6) 

 Added documentation on the DEBUG-ITEM special register (section 6.1.8). 

 Updated DECLARATIVES documentation to better explain how to use it.  See section 6.1.4. 

 A new section was added to the documentation to discuss the ramifications, rules and 
capabilities of sub-programming (section 7). 

 Documentation was added on the COB_SET_DEBUG environment variable (section 8.1.4). 

 The listings of all sample programs in chapter 9 are now presented as listings generated by the 
GNU COBOL Interactive Compiler utility (itself included as a sample program in section 9.4).  
This not only shows full source listings of the sample programs but complete cross-reference 
listings as well. 

 A new sample program ς DAY-FROM-DATE ς was introduced to illustrate how to write a user-
defined function (section 9.3) 

Documentation of New Features and Functionality: 

 User-defined functions are now supported (sections 3, 7.1, 7.4.2 and 9.3) 
 A new built-in subroutine ς C$PRINTABLE ς was introduced (section 8.3.1.11) (the COBDUMP 
sample program (section 10.2) now uses it! 

7 July 2011 Updated for pre-release version 29APR2011 of OpenCOBOL 2.0 

Documentation Corrections: 

 Corrected a problem with bogus footnote references in Figure 6-23. 

Documentation Enhancements: 

 A reference to a new figure documenting error codes was added to the EXCEPTION-STATUS 
function (section 6.1.7.21). 

 Documentation was added to the CLOSE statement (section 6.4.7) to explicitly document how 
the last record written to a LINE SEQUENTIAL or LINE ADVANCING file may have a terminating 
delimiter sequence written at the time the file is closed. 

 Documentation was added to the WRITE statement (section 6.4.50) to explicitly document 
how the ADVANCING options are handled with LINE SEQUENTIAL and the new LINE 
ADVANCING files. 

  Additional documentation on the cobcrun command (section 8.2.2) was added. 

Documentation of New Features and Functionality: 

 LINE ADVANCING files are now supported (section 1.3.3.5). 

 Floating-point literals of the form [+-]nn.nnE[+-]nn are now supported (section 1.8) 

 ½έȄȄȄȄȄέ null-delimited alphanumeric literals are now supported (section 1.8) 

 The COPY statement now supports the COBOL2002 standard LEADING and TRAILING options 
ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ άIN/OF library-ƴŀƳŜέ ŀƴŘ SUPPRESS PRINTING options (section 2.1.1) 

 The REPLACE Compiler-Directing Facility (CDF) statement was introduced (section 2.1.2) 

 Conditional code generation is now supported through the use of >>DEFINE, >>IF, >>SET, 
>>SOURCE and >>TURN Compiler-Directing Facility (CDF) directives (section 2.2) 

 The COB_LINE_TRACE environment variable was renamed to COB_SET_TRACE (section 8.2.4). 

 The COB_DISPLAY_WARNINGS (section 8.2.4) environment variable was introduced. 

 SOURCE-COMPUTER WITH DEBUGGING MODE is now supported (section 4.1.1) 

 The CHARACTER CLASSIFICATION clause of the OBJECT-COMPUTER clause is now supported 



 

 

 

(section 4.1.2). 

 Mnemonic names are now optional for SWITCH declarations in SPECIAL-NAMES (section 
4.1.4); Eight new switches (SWITCH-0, SWITCH-9 thru SWITCH-15) are now available; Switches 
may be specified as SW0 thru SW15 as well as SWITCH-0 thru SWITCH-15; a new print channel 
designation of CSP is now available; SYMBOLIC CHARACTERS are now supported (section 
4.1.4) 

 The device name DISC may now be used interchangeably with DISK in SELECT statements 
(section 4.2.1) 

 Files may now be SELECTŜŘ ǿƛǘƘ ǘƘŜ άNOT OPTIONALέ ŘŜǎƛƎƴŀǘƛƻƴ ƛƴ ŀŘŘƛǘƛƻƴ ǘƻ άOPTIONALέ 
(section 4.2.1). 

 New USAGEs of BINARY-INT, BINARY-LONG-LONG and COMPUTATIONAL-6 (Figure 5-10 and 
section 7.8.3) were introduced. 

 The LEFTLINE screen attribute was added to the SCREEN SECTION (section 5.6). 

 New  intrinsic functions were introduced: 

o MODULE-CALLER-ID (section 6.1.7.47) 
o MODULE-DATE (section 6.1.7.48) 
o MODULE-FORMATTED-DATE (section 6.1.7.49) 
o MODULE-ID (section 6.1.7.50) 
o MODULE-PATH (section 6.1.7.51) 
o MODULE-SOURCE (section 6.1.7.52) 
o MODULE-TIME (section 6.1.7.53) 

 A new option - WITH KEPT LOCK (section 6.1.9.2) - was added to the READ verb. 

 USE FOR DEBUGGING is now supported (section 6.1.4) 

 The following changes were made to the ACCEPT Statement 

 The TIMEOUT option was added to Format 4 (section 6.4.1.4). 

 The non-functional CONVERSION option was added to Format 4 (section 6.4.1.4). 

 The LINE NUMBER option (a synonym for LINES) and COLS option (a synonym for 
COLUMNS) and ESCAPE KEY options were added to Format 6 (section 6.4.1.6) 

 A new format ς Format 7 ς was introduced (section 6.4.1.7) 

 The ALTER verb (section 6.4.4) is now supported [Editorial Comment: this change was made 
only because NIST tests need it and not because you should be using it!] 

 Options (mnemonic-name, STDCALL and STATIC) were added to the CALL verb (section 6.4.5). 

 The non-functional CONVERSION option was added to Format 4 of the DISPLAY statement 
(section 6.4.12.4). 

 The REVERSED option for the OPEN statement is now supported syntactically, even though it is 
non-functional (section 6.4.29). 

 The READY TRACE (section 6.4.32) and RESET TRACE (section 6.4.34) statements were 
introduced. 

 A new option ς STATUS ς was added to the STOP verb (section 6.4.42). 

 The following built-in named subroutines were added: 

 C$CALLEDBY (section 8.3.1.1) 
 C$GETPID (section 8.3.1.6) 
 CBL_GET_CSR_POS (section 8.3.1.29) 
 CBL_GET_SCR_SIZE (section 8.3.1.30) 

 The following built-in numbered subroutines were added: 

 ·έ9пέ (section 8.3.2.2) 
 ·έ9рέ (section 8.3.2.3) 

1st 

 

17 Sept 2010  Introduced documentation for the hitherto undocumented άCOBCPYέ ŜƴǾƛǊƻƴƳŜƴǘ ǾŀǊƛŀōƭŜ 
(sections 8.1.4 and 8.1.5). 

 /ƻǊǊŜŎǘŜŘ άǎŜŎǘƛƻƴ лέ ōǊƻƪŜƴ ƘȅǇŜǊƭƛƴƪǎ ƛƴ ǘƘŜ ŘƻŎǳƳŜƴǘΦ 

1 Apr 2010 Elaborated on the use of the GLOBAL clause in data item definitions (section 5.3). 

23 Jan 2010 INITIAL RELEASE OF DOCUMENT ς corresponds to version 06FEB2009 of OpenCOBOL 1.1 
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1. Introduction  

1.1. What is GNU COBOL? 

This document describes the syntax, semantics and usage of the COBOL programming language as implemented by 
the current version of GNU COBOL, formerly known as OpenCOBOL.  

GNU COBOL is an open-source COBOL compiler and runtime environment.  The GNU COBOL compiler generates C 
code which is automatically compiled and linked.  While originally developed for UNIX operating systems, GNU COBOL 
has also been successfully built for OSX computers or Windows computers utilizing the UNIX-emulation features of 
such tools as Cygwin and MinGW

1
.  It has also been built as a truly native Windows application ǳǘƛƭƛȊƛƴƎ aƛŎǊƻǎƻŦǘΩǎ 

freely-downloadable Visual Studio Express package to provide the C compiler and linker/loader.   

The principal developers of GNU COBOL are Keisuke Nishida and Roger While.  They may be contacted at the GNU 
COBOL website - www.GNU COBOL.org. 

This document was intended to serve as a full-function reference and userΩs guide suitable for both those readers 
learning COBOL for the first time as well as those already familiar with some dialect of the COBOL language.  The 
author of this document is Gary Cutler, who may be reached via postings at the www.GNU COBOL.org forum, or by 
email at CutlerGL@gmail.com.      

1.2. Additional References and Documents  

For those wishing to learn COBOL for the first time, I can strongly recommend the following resources. 

If you like to hold a book in your ƘŀƴŘǎΣ L ǎǘǊƻƴƎƭȅ ǊŜŎƻƳƳŜƴŘ άaǳǊŀŎƘΩǎ {ǘǊǳŎǘǳǊŜŘ /h.h[έΣ ōȅ aƛƪŜ aǳǊŀŎƘΣ !ƴƴŜ 
Prince and Raul Menendez (2000) - ISBN 9781890774059.  Mike Murach and his various writing partners have been 
writing outstanding COBOL textbooks for decades, and this text is no ŜȄŎŜǇǘƛƻƴΦ  LǘΩǎ ŀƴ ŜȄŎŜƭƭŜƴǘ ōƻƻƪ ŦƻǊ ǘƘƻǎŜ 
familiar with the concepts of programming in other languages, but unfamiliar with COBOL. 

Would you prefer a web-based tutorial?  Try the University of Limerick (Ireland) COBOL web site - 
http://www.csis.ul.ie/cobol/ . 

1.3. Introducing COBOL 

LŦ ȅƻǳ ŀƭǊŜŀŘȅ ƪƴƻǿ ŀ ǇǊƻƎǊŀƳƳƛƴƎ ƭŀƴƎǳŀƎŜΣ ŀƴŘ ǘƘŀǘ ƭŀƴƎǳŀƎŜ ƛǎƴΩǘ /h.h[Σ ŎƘŀƴŎŜǎ ŀǊŜ ǘƘŀǘ ƭŀƴƎǳŀƎŜ ƛǎ WŀǾŀΣ / ƻǊ 
C++.  You will find COBOL a much different programming language than those ς sometimes those differences are a 
ƎƻƻŘ ǘƘƛƴƎ ŀƴŘ ǎƻƳŜǘƛƳŜǎ ǘƘŜȅ ŀǊŜƴΩǘΦ  ¢ƘŜ ǘƘƛƴƎ ǘƻ ǊŜƳŜƳōŜǊ ŀōƻǳǘ /h.h[ ƛǎ ǘƘƛǎ ς it was designed to solve business 
problems.  It was designed to do that in the 1950s.   

COBOL was the first programming language to become standardized such that a COBOL program written on computer 
ά!έ ƳŀŘŜ ōȅ ŎƻƳǇŀƴȅ ά·έ ǿƻǳƭŘ ōŜ ŀōƭŜ ǘƻ ōŜ ŎƻƳǇƛƭŜŘ ŀƴŘ ŜȄŜŎǳǘŜŘ ƻƴ ŎƻƳǇǳǘŜǊ ά.έ ƳŀŘŜ ōȅ ŎƻƳǇŀƴȅ ά¸έΦ  ¢Ƙƛǎ 
may not seem like such a big deal today, but it was a radical departure from all programming languages that came 
before it and even many that came after it. 

¢ƘŜ ƴŀƳŜ ά/h.h[έ ŀŎǘǳŀƭƭȅ ǎŀȅǎ ƛǘ ŀƭƭ ς /h.h[ ƛǎ ŀƴ ŀŎǊƻƴȅƳ ǘƘŀǘ ǎǘŀƴŘǎ ŦƻǊ ά/hƳƳƻƴ .ǳǎƛƴŜǎǎ hǊƛŜƴǘŜŘ [ŀƴƎǳŀƎŜέΦ  
bƻǘŜ ǘƘŜ ŦŀŎǘ ǘƘŀǘ ǘƘŜ ǿƻǊŘ άŎƻƳƳƻƴέ ŎƻƳŜǎ ōŜŦƻǊŜ ŀƭƭ ƻǘƘŜǊǎΦ  ¢ƘŜ ǿƻǊŘ άōǳǎƛƴŜǎǎέ ƛǎ ŀ ŎƭƻǎŜ ǎŜŎƻƴŘΦ  ¢ƘŜǊŜƛƴ ƭƛŜǎ 
ǘƘŜ ƪŜȅ ǘƻ /h.h[Ωǎ ǎǳŎŎŜǎǎΦ 

1.3.1. ȰI Heard COBOL is a Dead Language!ȱ 

Phoenician is a dead language.  Mohegan is a dead language.  Sanskrit is a dead language.  What makes these 
languages dead is the fact that no one speaks them anymore.  COBOL is NOT a dead language, and despite 
ǇƻƴǘƛŦƛŎŀǘƛƻƴǎ ǘƘŀǘ ŎƻƳŜ Řƻǿƴ ǘƻ ǳǎ ŦǊƻƳ ǘƘŜ ƛǾƻǊȅ ǘƻǿŜǊǎ ƻŦ ŀŎŀŘŜƳƛŀΣ ƛǘ ƛǎƴΩǘ ŜǾŜƴ ƻƴ ƭƛŦŜ ǎǳǇǇƻǊǘΦ  

                                                                 
1
 The MinGW approach is a personal favorite with the author of this manual because it creates a GNU COBOL compiler and 

runtime that require only a single MinGW DLL to be available to GNU COBOL tools and user programs.  That DLL is freely 
distributable under the terms of the GNU General Public License.  A MinGW build of GNU COBOL fits easily on and runs from a 
128MB flash drive with no need to install any software onto the Windows computer that will be using it.  Some functionality of 
the language, dealing with the sharing of files between concurrently executing GNU COBOL programs and record locking on 
certaiƴ ǘȅǇŜǎ ƻŦ ŦƛƭŜǎΣ ƛǎ ǎŀŎǊƛŦƛŎŜŘ ƘƻǿŜǾŜǊ ŀǎ ǘƘŜ ǳƴŘŜǊƭȅƛƴƎ ƻǇŜǊŀǘƛƴƎ ǎȅǎǘŜƳ ǊƻǳǘƛƴŜǎ ƴŜŜŘŜŘ ǘƻ ƛƳǇƭŜƳŜƴǘ ǘƘŜƳ ŀǊŜƴΩǘ 
available to Windows. 

file:///C:/Documents%20and%20Settings/tda010/Application%20Data/Microsoft/Word/www.opencobol.org
http://www.opencobol.org/
mailto:CutlerGL@gmail.com
http://www.csis.ul.ie/cobol/
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What made those other languages die is the fact that they became both obsolete and irrelevant.  As the peoples that 
spoke them were overrun or superseded by other populations that eventually replaced them, no one saw any need to 
speak their languages. 

 COBOL is diffeǊŜƴǘΦ  /ŜǊǘŀƛƴƭȅΣ ǘƘŜǊŜ ǿŜǊŜ ƳƻǊŜ ǇŜƻǇƭŜ ǘƘŀǘ άǎǇƻƪŜέ /h.h[ ōŀŎƪ ƛƴ ǘƘŜ мфулǎ ǘƘŀƴ ǘƘŜǊŜ ŀǊŜ ƴƻǿΦ  
wŜƳŜƳōŜǊΣ ƘƻǿŜǾŜǊΣ ǘƘŜ ǎŜŎƻƴŘ ǿƻǊŘ ƛƴ /h.h[Ωǎ ŀŎǊƻƴȅƳ ς business.  Businesses are complex social and economic 
organisms that exist for but a single purpose ς to make money.  One of the approaches businesses take to satisfy that 
all-important survival trait is the avoidance of unnecessary expenses. 

This avoidance of expense turns out to have been key to the survival of COBOL because those programmers of the 
1980s (give or take a decade) were very busy programmers.   Estimates are that as many as several hundred billion 
lines of COBOL code were written for businesses world-ǿƛŘŜΦ  .ŜŎŀǳǎŜ ƻŦ ǘƘŜ ŦƛǊǎǘ ǿƻǊŘ ƛƴ /h.h[Ωǎ ƴŀƳŜ όά/ƻƳƳƻƴέύΣ 
as businesses replaced their older, slower and less-reliable computer systems with newer, faster and more-reliable 
ones, they found that the massive investment they had in their COBOL software inventory paid dividends by remaining 
functional on those new systems - many times with no changes needed whatsoever! 

Unwilling to endorse change merely for the sake of change, businesses replaced COBOL code only when absolutely 
necessary and only when financially justifiable.  That justification appeared to have come as the 20

th
 century was 

nearing the end.   

Written long before the end of the century was near, many COBOL applications used 2-digit years instead of four digit 
years because, when the programs were written, computer storage of any kind was expensive.  Why should millions 
and millionǎ ƻŦ ōȅǘŜǎ ƻŦ ǎǘƻǊŀƎŜ ōŜ ǿŀǎǘŜŘ ōȅ ŀƭƭ ǘƘƻǎŜ άмфέ ǎŜǉǳŜƴŎŜǎ ǿƘŜƴ ǘƘŜ ǎƻŦǘǿŀǊŜ Ŏŀƴ just simply assume 
ǘƘŜƳΚ  {ƛƴŎŜ ǘƘŜƛǊ ǎƻŦǘǿŀǊŜ ǿƻǳƭŘ ǎǳŘŘŜƴƭȅ ǘƘƛƴƪ ǘƘŜ ŎǳǊǊŜƴǘ ȅŜŀǊ ǿŀǎ άмфллέ ŀŦǘŜǊ ǘƘŜ ǎǘǊƻƪŜ ƻŦ ƳƛŘƴƛƎƘǘΣ 5ŜŎŜƳōŜǊ 
31

st
 1999, businesses knew they were goƛƴƎ ǘƻ ƘŀǾŜ ǘƻ Řƻ ǎƻƳŜǘƘƛƴƎ ŀōƻǳǘ ǘƘŜ ά¸нYέ όǇǊƻƎǊŀƳƳŜǊ άƎŜŜƪ ǎǇŜŀƪέ ŦƻǊ 

ά¸ŜŀǊ нлллέύ ǇǊƻōƭŜƳΦ 

At last!  Y2K was going to be the massive asteroid strike that finally killed off the COBOL dinosaur. 

Unfortunately for those seeking the extinction of COBOL, that proved to be wishful thinking.   

Always concerned with the bottom line, businesses actually analyzed the problems with their programs.  Many 
applications were ǊŜǇƭŀŎŜŘ ǿƛǘƘ ƴŜǿŜǊ ŀƴŘ άōŜǘǘŜǊέ ǾŜǊǎƛƻƴǎ ǘƘŀǘ ǳǎŜŘ ƳƻǊŜ ŀǇǇǊƻǇǊƛŀǘŜ όǘǊŀƴǎƭŀǘƛƻƴΥ ƳƻǊŜ Ǉƻƭƛǘƛcally 
correct) languages and computer systems.  .¦¢ Χ Ƴŀƴȅ ŀǇǇƭƛŎŀǘƛƻƴǎ ǿŜǊŜ not replaced.  These were the absolutely 
ŜǎǎŜƴǘƛŀƭ ŀǇǇƭƛŎŀǘƛƻƴǎ ǿƘƻǎŜ ǊŜǇƭŀŎŜƳŜƴǘ ǿƻǳƭŘ ŎǊƛǇǇƭŜ ǘƘŜ ōǳǎƛƴŜǎǎ ƛŦ ŜǾŜǊȅǘƘƛƴƎ ŘƛŘƴΩǘ Ǝƻ ŀōǎƻƭǳǘŜƭȅ ǇŜǊŦŜŎǘƭȅΦ  
These COBOL applications were modified to use 4-digit years instead of 2-digit ones.  At the same time, many of them 
ǊŜŎŜƛǾŜŘ ŎƻǎƳŜǘƛŎ άŦŀŎŜ ƭƛŦǘǎέ ǘƻ ƳŀƪŜ ǘƘŜƛǊ ŎƻƳǇǳǘŜǊκƘǳƳŀƴ ƛƴǘŜǊŦŀŎŜǎ ƳƻǊŜ ŀŎŎŜǇǘŀōƭŜ, frequently with the help of 
modules developed in the newer languages.  

The result is that even today, ŀŦǘŜǊ ǘƘŜ ¸нY άŜȄǘƛƴŎǘƛƻƴ ŜǾŜƴǘέΣ there are, by some industry estimates, over 220 billion 
lines of COBOL code still running the businesses of the 21

st
 century.  A fact that is disturbing to some is that ς just as 

tiny little furry ƳŀƳƳŀƭǎ ŜǾƻƭǾŜŘ ǘƻ ŎƻǇŜ ǿƛǘƘ ǘƘŜ ƻǊƛƎƛƴŀƭ άŜȄǘƛƴŎǘƛƻƴ ŜǾŜƴǘέ ƘƻƭƻŎŀǳǎǘ ς COBOL has also evolved into 
a leaner and ƳŜŀƴŜǊ άŀƴƛƳŀƭέ ŎŀǇŀōƭŜ ƻŦ ŎƻƳǇŜǘƛƴƎ ƛƴ ƴƛŎƘŜǎ ŀƴŘ ǇǊƻǾƛŘƛƴƎ ǎŜǊǾƛŎŜǎ unthought-of back in 1968.  That 
fact is confirmed by the fact that those lines of COBOL code being tracked by industry analysts are actually growing at 
the rate of about 4 billion a year. 

Evolution, you see, is in COBOLs DNA.  Over time, COBOL evolved in form and function, first via work done by the 
American National Standards Institute (ANSI) and eventually through the efforts of the International Standards 
Organization (ISO). 

The first widely-adopted standard for COBOL was published by ANSI in 1968
2
.  Named the ANS68 standard, this 

version of COBOL was originally standardized for use primarily as the business programming tool of the US Defense 
Department; it quickly was adopted by other Government agencies and private businesses alike. 

Subsequent standards published in 1974 and 1985 (ANS74 and ANS85, respectively) added new features and evolved 
the language toward adoption of the programmer-productivity tool of the time ς ά{ǘǊǳŎǘǳǊŜŘ tǊƻƎǊŀƳƳƛƴƎέΦ 

                                                                 

2
 To that point, in 1968 the US Government made it a requirement that any computer system sold to them must run a version of 

COBOL that adhered to the ANSI68 standard. The requirement that computers sold to the US Government had to support the 
current COBOL standard remained for many, many years. 



GNU COBOL 2.0 Programmers Guide Introduction 

 

11FEB2012 Version  1-3 

As the 21
st
 century dawned, programming had moved out of the board room and into the Game Room, the Living 

Room and even the Kitchen.  As computers became more and more inexpensive they appeared in games, 
entertainment devices and appliances.  Even the automobile became home to computers galore.  These computers 
need software, and that software is written in the so-ŎŀƭƭŜŘ άƳƻŘŜǊƴέ ƭŀƴƎǳŀƎŜǎΦ 

Combined with Y2K, these trends became the impetus for COBOL to evolve even newer features and capabilities. The 
COBOL2002 standard

3
 introduced object-oriented features and syntax that make the language more programmer-

ŦǊƛŜƴŘƭȅ ǘƻ ǘƘƻǎŜ ǘǊŀƛƴŜŘ ōȅ ǘƻŘŀȅΩǎ ǇǊƻƎǊŀƳƳƛƴƎ ŎǳǊǊƛŎǳƭŀΦ  ¢ƘŜ /h.h[нлȄȄ ǎǘŀƴŘŀǊŘΣ ŎǳǊǊŜƴǘƭȅ ǳƴŘŜǊ ŘŜǾŜƭƻǇƳŜƴǘΣ 
ŎŀǊǊƛŜǎ ǘƘŜ ŜǾƻƭǳǘƛƻƴ ŦƻǊǿŀǊŘ ǘƻ ǘƘŜ Ǉƻƛƴǘ ǿƘŜǊŜ ŀ /h.h[нлȄȄ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ǿƛƭƭ ōŜ Ŧǳƭƭȅ ŀǎ άƳƻŘŜǊƴέ ŀǎ ŀƴȅ ƻǘƘŜǊ 
programming language. 

Through all this evolution, however, care was taken with each new standard to protect the investment businesses (or 
anyone, for that matter) had in COBOL software.  Generally, a new COBOL standard ς once implemented and adopted 
by a business - required minimal, if any, changes to existing applications.  When changes were necessary, those 
changes could frequently be made using tools that mechanically upgraded entire libraries of source code with little or 
no need for human intervention. 

The GNU COBOL implementation of the COBOL language supports virtually the entire ANS85 standard as well as some 
significant features of the COBOL2002 standard, although the truly object-oriented features are not there (yet). 

1.3.2. Programmer Productivity ɀ 4ÈÅ Ȱ(ÏÌÙ 'ÒÁÉÌȱ 

Throughout the history of computer programming, the search for new ways to improve of the productivity of 
programmers has been the all-important consideration.  Sometimes this search has taken the form of introducing new 
features in programming languages, or even new languages altogether.  Sometimes it has evolved new ways of using 
the existing languages.  Other than hobbyists, programming is an activity performed for money.  Businesses abhor 
spending anything more than is absolutely necessary.  Even government agencies try to spend as little money on 
projects as is absolutely necessary

4
.   

The amount of programming necessary to accomplish a given task ς including rework needed by any errors found 
during testing (testingΥ άǘƘŀǘ ǘƛƳŜ ŘǳǊƛƴƎ ǿƘƛŎƘ ŀƴ ŀǇǇƭƛŎŀǘƛƻƴ ƛǎ ŀŎǘǳŀƭƭȅ ƛƴ ǇǊƻŘǳŎǘƛƻƴ ǳǎŜ ŀǘǘŜƳǇǘƛƴƎ ǘƻ ǎŜǊǾŜ ǘƘŜ 
ǇǳǊǇƻǎŜ ŦƻǊ ǿƘƛŎƘ ƛǘ ǿŀǎ ŘŜǎƛƎƴŜŘέ J) is the measure of programmer productivity.  Anything that reduces that effort 
will therefore reduce the time spent in such activities therefore reducing the expense of same.  When the expense of 
programming is reduced, programmer productivity is increased. 

While many technological and procedural developments have made evolutionary improvements to programmer 
productivity, each of the following has been responsible for revolutionary improvements: 

 The development of so-ŎŀƭƭŜŘ άƘƛƎƘŜǊ-ƭŜǾŜƭέ ǇǊƻƎǊŀƳƳƛƴƎ ƭŀƴƎǳŀƎŜǎ ǘƘŀǘ ŜƴŀōƭŜ ŀ ǇǊƻƎǊŀƳƳŜǊ ǘƻ ǎǇŜŎƛŦȅ ƛƴ 
a single statement of the language an action that would have required many more separate statements in a 
prior programming language.  The standardization of such languages, making them usable on a wide variety 
of computers and operating systems, was a key aspect of this development.  COBOL was a pioneering 
development in this area, being one of the first higher-level languages and the first to become standardized. 

 The establishment of programming techniques that make programs easier to read and therefore easier to 
understand.  Not only do such techniques reduce the amount of rework necessary simply to make a program 
work as designed, but they also reduce the amount of time a programmer needs to study an existing program 
in order how to best adapt it to changing business requirements.  The foremost development in this area was 
structured programming.  Introduced in the late 1970s, this approach to programming spawned new 
programming languages (PASCAL, ALGOL, PL/1) designed around it.  With the ANSI85 standard, COBOL 
embraced the principles espoused by structured programming mavens as well as any of the languages 
designed strictly around it. 

 The establishment of programming techniques AND the introduction of programming language capabilities to 
facilitate the reusability of program code.  Anything that supports code reusability can have a profound 

                                                                 

3
 άtƻǇǳƭŀǊέ ƴŀƳŜǎ ŦƻǊ /h.h[ ǎǘŀƴŘŀǊŘǎ ƴƻ ƭƻƴƎŜǊ ƛƴŎƭǳŘŜ ŀƴ ƻǊƎŀƴƛȊŀǘƛƻƴΩǎ ƴŀme, and now use Y2K-compliant 4-digit years. 

4
 This is a religious issue because it is an assertion that ς sadly ς must be taken purely on faith; there is, unfortunately, all too 

little real-world evidence to support it.  It makes sense though, so one can only hope it is true. 
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impact to the amount of time it takes to develop new applications or to make significant changes to existing 
ones.  In recent years, object-ƻǊƛŜƴǘŜŘ ǇǊƻƎǊŀƳƳƛƴƎ Ƙŀǎ ōŜŜƴ ǘƘŜ ƛƴŘǳǎǘǊȅ άǇƻǎǘŜǊ ŎƘƛƭŘέ ŦƻǊ ŎƻŘŜ ǊŜǳǎŀōƛƭƛǘȅΦ  
By enabling program logic and the data structures that logic manipulates to be encapsulated into easily 
stored and retrieved όŀƴŘ ǘƘŜǊŜŦƻǊŜ άǊŜǳǎŀōƭŜέύ ƳƻŘǳƭŜǎ ŎŀƭƭŜŘ classes, the object-oriented languages such as 
Java, C++ and C# have become the favorites of academia.  Since students are being trained in these 
ǘŜŎƘƴƻƭƻƎƛŜǎ ŀƴŘ ƻƴƭȅ ǘƘŜǎŜΣ ōȅ ŀƴŘ ƭŀǊƎŜΣ ƛǘΩǎ ƴƻ ǎǳǊǇǊƛǎŜ ǘƘŀǘ ς today - object-oriented programming 
languages are the darlings of the industry. 

The reality is, however, that good programmers have been practicing code reusability for more than a half-
century.  Up until recently, COBOL programmers have had some of the best code reusability tools available - 
ǘƘŜȅΩǾŜ ōŜŜƴ ŘƻƛƴƎ ƛǘ ǿƛǘƘ ŎƻǇȅōƻƻƪǎ ŀƴŘ subprograms rather than classes, methods and attributes but the 
net results have been similar.  With the COBOL2002 standard and the improvements made by the COBOL20xx 
standard, the playing field is rapidly becoming leveled in this regard. 

1.3.3. Notable COBOL/GNU COBOL Features 

1.3.3.1. Basic Program Readability  

The most vociferous critics of COBOL always focus on the wordiness of the language, often citing the case of an 
ƛƴŦŀƳƻǳǎ άIŜƭƭƻ ²ƻǊƭŘέ ǇǊƻƎǊŀƳ ŀǎ ǘƘŜ άǇǊƻƻŦέ ǘƘŀǘ /h.h[ ƛǎ ǎƻ ƳǳŎƘ ƳƻǊŜ ǘŜŘƛƻǳǎ ǘƻ ǇǊƻƎǊŀƳ ƛƴ ǘƘŀƴ ƳƻǊe 
άƳƻŘŜǊƴέ ƭŀƴƎǳŀƎŜǎΦ  ¢Ƙƛǎ ǘŜŘƛǳƳ ƛǎ ŎƛǘŜŘ ŀǎ ǎǳŎƘ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ƛƳǇŀŎǘ ǘƻ ǇǊƻƎǊŀƳƳŜǊ ǇǊƻŘǳŎǘƛǾƛǘȅ ǘƘŀǘ ς in their 
minds ς ǘƘŜ ŎǊƛǘƛŎǎ ōŜƭƛŜǾŜ ǘƘŀǘ /h.h[ ŎŀƴΩǘ Ǝƻ ŀǿŀȅ ǉǳƛŎƪƭȅ ŜƴƻǳƎƘ ŦƻǊ ǘƘŜƳΦ 

IŜǊŜ ŀǊŜ ǘǿƻ ŘƛŦŦŜǊŜƴǘ άIŜƭƭƻ ²ƻǊƭŘέ ŀǇǇƭƛŎŀǘƛƻƴǎ ς one written in Java and the second in COBOL2002: 

WŀǾŀ άIŜƭƭƻ ²ƻǊƭŘέ /h.h[нллн άIŜƭƭƻ ²ƻǊƭŘέ (Free-form Mode)
5
 

Class HelloWorld {  

    public static void main(String[] args) {  

        System.out.println(ñHello World!ò); 

    }  

}  

identification division.  

program - id. HelloWorld.  

procedure division.  

    display ñHello World!ò. 

Both programs could have been written on a single line, if desired, and both languages allow a programmer to use (or 
not use) indentation as they see fit to improve program readability.  Sounds like a tie so far. 

[ŜǘΩǎ ƭƻƻƪ ŀǘ Ƙƻǿ ƳǳŎƘ ƳƻǊŜ άǿƻǊŘȅέ /h.h[ ƛǎ ǘƘŀƴ WŀǾŀΦ  /ƻǳƴǘ ǘƘŜ ŎƘŀǊŀŎǘŜǊǎ ƛƴ ǘƘŜ ǘǿƻ ǇǊƻƎǊŀƳǎΦ  ¢ƘŜ WŀǾŀ 
program has 95 (not counting carriage returns and any indentation).  The COBOL program has 89 (again, not counting 
carriage retuǊƴǎ ŀƴŘ ƛƴŘŜƴǘŀǘƛƻƴύΗ  ¢ŜŎƘƴƛŎŀƭƭȅΣ ƛǘ ŎƻǳƭŘ ƘŀǾŜ ōŜŜƴ ƻƴƭȅ ср ōŜŎŀǳǎŜ ǘƘŜ άƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ŘƛǾƛǎƛƻƴΦέ ƘŜŀŘŜǊ 
is actually optional. 

/ƭŜŀǊƭȅΣ άIŜƭƭƻ ²ƻǊƭŘέ ŘƻŜǎƴΩǘ ƭƻƻƪ ŀƴȅ ōŜǘǘŜǊ ƛƴ WŀǾŀ ǘƘŀƴ ƛǘ ŘƻŜǎ ƛƴ /h.h[Φ 

[ŜǘΩǎ ƭƻƻƪ ŀǘ ŀ ŘƛŦŦŜǊŜƴǘ ǇǊƻōƭŜƳΦ  {ǳǊŜƭȅ ŀ ǇǊogram that asks a user to input a positive integer, generates the sum of all 
positive integers from 1 to that number and then prints the result will be MUCH easier to code in Java than in COBOL, 
right? 

                                                                 

5
 One of the features of the COBOL2002 standard is its ability to allow programs to be coded in free-form mode, where line 
ōǊŜŀƪǎ ŀƴŘ ƛƴŘŜƴǘŀǘƛƻƴ ŀǊŜ ǇǊŜǘǘȅ ƳǳŎƘ ƭŜŦǘ ǘƻ ǘƘŜ ŘƛǎŎǊŜǘƛƻƴ ƻŦ ǘƘŜ ǇǊƻƎǊŀƳƳŜǊΦ  Lǘ ǿŀǎƴΩǘ ŀƭǿŀȅǎ ǘƘƛǎ ǿŀȅΣ ŀƴd the pre-2002 
standards for COBOL are quite rigid when it comes to that sort of thing.  Maybe the COBOL critics  
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You can be the judge. 

Java Sum of Integers COBOL2002 Sum of Integers (Free-form Mode)
6
 

import java.util.Scanner;  

public class sumofintegers {  

  public static void main(String[] arg) {  

    System.out.println(ñEnter a positive integerò); 

    Scanner scan=new Scanner(System.in);  

    int n=scan.nextInt();  

    int sum=0;  

    for (int i=1;i<=n;i++) {  

      sum=sum+i;  

    }  

    System.out.println(ñThe sum is ñ+sum); 

  }  

}  

identification division.  

program - id. sumofintegers.  

data division.  

working - storage section.  

01 n   binary - int.  

01 i   binary - int.  

01 sum bin ary - int.  

procedure division.  

display ñEnter a positive integerò 

accept n  

perform varying i from 1 by 1 until i>n  

  add i to sum  

end- perform  

display ñThe sum is ñ sum. 

aȅ ŦŀƳƛƭƛŀǊƛǘȅ ǿƛǘƘ /h.h[ Ƴŀȅ ōŜ ǇǊŜƧǳŘƛŎƛƴƎ Ƴȅ ƻǇƛƴƛƻƴΣ ōǳǘ ƛǘ ŘƻŜǎƴΩǘ ŀǇǇŜŀǊ ǘƻ ƳŜ that the Java code is any 
simpler than the COBOL code.  Lƴ ŎŀǎŜ ȅƻǳΩǊŜ ƛƴǘŜǊŜǎǘŜŘ ƛƴ ŎƘŀǊŀŎǘŜǊ ŎƻǳƴǘǎΣ ǘƘŜ WŀǾŀ ŎƻŘŜ ŎƻƳŜǎ ƛƴ ŀǘ н81 (not 
counting indentation characters).  The COBOL code is 287 (263 ǿƛǘƘƻǳǘ ǘƘŜ άƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ŘƛǾƛǎƛƻƴΦέ ƘŜŀŘŜǊύΦ 

The more complex the programming logic being implemented, the more concise the Java code will appear to be, even 
compared to 2002-standard COBOL.  That conciseness comes with a price though ς program code readability.  Java (or 
C or C++ or C#) programs are generally intelligible only to trained programmers.  COBOL programs can be quite 
intelligible to non-programmers, however.  This is actually a side-effect of the wordiness of the language, where 
COBOL statements use natural English words to describe their actions.  This inherent readability has come in handy 
Ƴŀƴȅ ǘƛƳŜǎ ǘƘǊƻǳƎƘƻǳǘ Ƴȅ ŎŀǊŜŜǊ ǿƘŜƴ LΩǾŜ ƘŀŘ ǘƻ ƭŜŀǊƴ ƻōǎŎǳǊŜ ōǳǎƛƴŜǎǎ όƻǊ ƭŜƎŀƭύ ǇǊƻŎŜǎǎŜǎ ōȅ ǊŜŀŘƛƴƎ /h.h[ 
program code that supports them. 

¢ƘŜ άƳƻŘŜǊƴέ ƭŀƴƎǳŀƎŜǎΣ ƭƛƪŜ /h.h[Σ ŀƭǎƻ ƘŀǾŜ ǘƘŜƛǊ ƻǿƴ άōƻƛƭŜǊǇƭŀǘŜέ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ƻǾŜǊƘŜŀŘ ǘƘŀǘ Ƴǳǎǘ ōŜ ŎƻŘŜŘ ƛƴ 
ƻǊŘŜǊ ǘƻ ǿǊƛǘŜ ǘƘŜ ƭƻƎƛŎ ǘƘŀǘ ƛǎ ƴŜŎŜǎǎŀǊȅ ƛƴ ǘƘŜ ǇǊƻƎǊŀƳΦ  ¢ŀƪŜ ŦƻǊ ŜȄŀƳǇƭŜ ǘƘŜ άpublic static void 

main(String[] arg) { ά ŀƴŘ άimport java.util.Scanner; έ ǎǘŀǘŜƳŜƴǘǎ.  The critics tend to forget 

about this ǿƘŜƴ ǘƘŜȅ ŎǊƛǘƛŎƛȊŜ /h.h[ ŦƻǊ ƛǘΩǎ ǎǘǊǳŎǘǳǊŀƭ άƻǾŜǊƘŜŀŘΦέ 

²ƘŜƴ ƛǘ ŦƛǊǎǘ ǿŀǎ ŘŜǾŜƭƻǇŜŘΣ /h.h[Ωǎ Ŝŀǎƛƭȅ-readable syntax made it profoundly different from anything that had 
been seen before.  For the first time, it was possible to specify logic in a manner that was ς at least to some extent ς 
comprehensible even to non-programmers.  Take for example, the following code written in FORTRAN ς a language 
developed only a year before COBOL: 

E = P * Q  
I = I + E  

With its original limitation on the length of variable names (one letter or a letter followed by a number), and its use of 
ŀƭƎŜōǊŀƛŎ ƴƻǘŀǘƛƻƴ ǘƻ ŜȄǇǊŜǎǎ ŀŎǘƛƻƴǎ ōŜƛƴƎ ǘŀƪŜƴΣ Chw¢w!b ǿŀǎƴΩǘ ŀ ǇŀǊǘƛŎǳƭŀǊƭȅ ǊŜadable language, even by 
programmers.  Compare this with the equivalent COBOL code: 

MULTIPLY PRICE BY QUANTITY GIVING EXTENDED- AMOUNT 
ADD EXTENDED- AMOUNT TO INVOICE- TOTAL 

Clearly, even a non-programmer could at least conceptually understand what was going on!   Over time, languages like 
FORTRAN evolved more robust variable names, and COBOL introduced a more formula-based syntactical capability for 
arithmetic operations, but FORTRAN was never as readable as COBOL. 

Because of its inherent readability, I would MUCH rather be handed an assignment to make significant changes to a 
COBOL program about which I know nothing than to be asked to do the same with a C, C++, C# or Java program. 

Those that argue that it is too boring/wasteful/time-consuming/insulting (pick one) to have to code a COBOL program 
άŦǊƻƳ ǎŎǊŀǘŎƘέ ŀǊŜ ŎƭŜŀǊƭȅ ƛƎƴƻǊŀƴǘ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŦŀŎǘǎΥ 

                                                                 

6
 One of the features of the COBOL2002 standard is its ability to allow programs to be coded in free-form mode, where line 

breaks and indentatƛƻƴ ŀǊŜ ǇǊŜǘǘȅ ƳǳŎƘ ƭŜŦǘ ǘƻ ǘƘŜ ŘƛǎŎǊŜǘƛƻƴ ƻŦ ǘƘŜ ǇǊƻƎǊŀƳƳŜǊΦ  Lǘ ǿŀǎƴΩǘ ŀƭǿŀȅǎ ǘƘƛǎ ǿŀȅΣ ŀƴŘ ǘƘŜ ǇǊŜ-2002 
standards for COBOL are quite rigid when it comes to that sort of thing.  Maybe the COBOL critics  
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 Many systems have program-development tools available to ease the task of coding programs; those tools 
that concentrate on COBOL are capable of providing tempƭŀǘŜǎ ŦƻǊ ƳǳŎƘ ƻŦ ǘƘŜ άƻǾŜǊƘŜŀŘέ ǾŜǊōƛŀƎŜ ƻŦ ŀƴȅ 
programΧ 

 Good programmers have ς for decades ς ƳŀƛƴǘŀƛƴŜŘ ǘƘŜƛǊ ƻǿƴ ǎƪŜƭŜǘƻƴ άǘŜƳǇƭŀǘŜέ ǇǊƻƎǊŀƳǎ ŦƻǊ ŀ ǾŀǊƛŜǘȅ ƻŦ 
program types; simply load a template into a text editor ŀƴŘ ȅƻǳΩǾŜ Ǝƻǘ ŀ ƎƻƻŘ ǎǘŀǊǘ ǘƻ ǘƘŜ ǇrogramΧ 

 [ŜƎŜƴŘ Ƙŀǎ ƛǘ ǘƘŀǘ ǘƘŜǊŜΩǎ ŀŎǘǳŀƭƭȅ ƻƴƭȅ ōŜŜƴ hb9 ǇǊƻƎǊŀƳ ever written in COBOL ς all programs ever 
άwrittenέ thereafter were simply derivatives of that one! 

1.3.3.2. COBOL Program Structure  

COBOL programs are structured into four major areas of coding, each with its own purpose.  These four areas are 
known as DIVISIONS.   

Each DIVISION may consist of a variety of SECTIONs and each SECTION consists of one or more PARAGRAPHs.  A 
PARARAPH consists of SENTENCEs, each of which consists of one or more STATEMENTs.   

This hierarchical structure of program components standardizes the composition of all COBOL programs.  Much of this 
manual describes the various divisions, sections, paragraphs and statements that may comprise any COBOL program. 

{ŜŜ !ƭǎƻΧ 

The Four Divisions of a Program 1.5 

The IDENTIFICATION DIVISION 3 

The ENVIRONMENT DIVISION 4 
 

The DATA DIVISION 5 

The PROCEDURE DIVISION 6 
 

1.3.3.3. Copybooks 

! άŎƻǇȅōƻƻƪέ ƛǎ ŀ ǎŜƎƳŜƴǘ ƻŦ ǇǊƻƎǊŀƳ ŎƻŘŜ that may be utilized by multiple programs simply by having that program 
use the COPY statement to import that code into the program.  This code may define files, data structures or 
procedural code. 

¢ƻŘŀȅΩǎ ŎǳǊǊŜƴǘ ǇǊƻƎǊŀƳƳƛƴƎ ƭŀƴƎǳŀƎŜǎ ƘŀǾŜ ŀ ǎǘŀǘŜƳŜƴǘ όǳǎǳŀƭƭȅΣ ǘƘƛǎ ǎǘŀǘŜƳŜƴǘ ƛǎ ƴŀƳŜŘ άƛƳǇƻǊǘέΣ άƛƴŎƭǳŘŜέ ƻǊ 
άІƛƴŎƭǳŘŜέύ ǘƘŀǘ ǇŜǊŦƻǊƳǎ ǘƘƛǎ ǎŀƳŜ ŦǳƴŎǘƛƻƴΦ  ²Ƙŀǘ ƳŀƪŜǎ ǘƘŜ /h.h[ ŎƻǇȅōƻƻƪ ŦŜŀǘǳǊŜ ŘƛŦŦŜǊŜƴǘ ǘƘŀƴ ǘƘŜ άƛƴŎƭǳŘŜέ 
facility in current languages, however, is the fact that the COBOL COPY statement can edit the imported source code 
as it is being copied.   This capability makes copybook libraries extremely valuable to making code reusable. 

{ŜŜ !ƭǎƻΧ 

The COPY Statement 2.1.1 
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1.3.3.4. Structured Data  

COBOL introduced the concept of structured data back in the 1960s.  Structured data is data which may be accessed 
as a single item or may be broken down into sub-items based upon their character position of occurrence within the 
structure.  These structures called group items.  !ǘ ǘƘŜ ōƻǘǘƻƳ ƻŦ ŀƴȅ ǎǘǊǳŎǘǳǊŜ ŀǊŜ Řŀǘŀ ƛǘŜƳǎ ǘƘŀǘ ŀǊŜƴΩǘ ōǊƻƪŜƴ 
down into sub-items.  COBOL refers to these as elementary items. 

1.3.3.5. Files 

One of COBOLs main strengths is the wide variety of files it is capable of accessing.  GNU COBOL programs, like those 
created with other COBOL implementations, need to have the structure of any files they will be reading and/or writing 
described to them.  The highest-ƭŜǾŜƭ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎ ƻŦ ŀ ŦƛƭŜΩǎ ǎǘǊǳŎǘǳǊŜ ƛǎ ŘŜŦƛƴŜŘ ōȅ ǎǇŜŎƛŦȅƛƴƎ ǘƘŜ ORGANIZATION 
(section) of the file, as follows: 

ORGANIZATION IS 
LINE SEQUENTIAL 

These are files with the simplest of all internal structures.  Their contents are structured simply 
as a series of data records, each terminated by a special end-of-record delimiter character.  An 
ASCII line-feed character (hexadecimal 0A) is the end-of-record delimiter character used by 
any UNIX or pseudo-UNIX (MinGW, Cygwin, OSX) GNU COBOL build.  A truly native Windows 
build would use a carriage-return, line-feed (hexadecimal 0D0A) sequence. 

Records in this type of file need not be the same length.   

Records must be read from or written to these files in a purely sequential manner.  The only 
way to read (or write) record number 100 would be to have read (or written) records number 
1 thru 99 first. 

When the file is written by a GNU COBOL program, the delimiter sequence will be 
automatically added to each data record as it is written to the file.  WRITEs to this type of file 
will be done using an implied άBEFORE ADVANCING 1 LINEέ ŎƭŀǳǎŜ ƛƴ ǘƘŜ ŀōǎŜƴŎŜ ƻŦ ŀƴ 
explicitly-specified ADVANCING clause. 

When the file is read, the GNU COBOL runtime system will strip the trailing delimiter sequence 
from each record and pad the data (to the right) with SPACES  if the data just read is shorter 
than the area described for data records in the program.  If the data is too long, it will be 
truncated and the excess will be lost. 

These files should not be defined to contain any exact binary data fields because the contents 
of those fields could inadvertently have the end-of-record sequence as part of their values ς 
this would confuse the runtime system when reading the file, and it would interpret that value 
as an actual end-of-record sequence. 

LINE ADVANCING 
files 

These are files with an internal structure similar to that of the LINE SEQUENTIAL file.  These 
files are defined (without an explicit ORGANIZATION specification) using the LINE ADVANCING 
clause on their SELECT statement. 

When this kind of file is written by a GNU COBOL program, the delimiter sequence will be 
automatically added to each data record as it is written to the file.  WRITEs to this type of file 
ǿƛƭƭ ōŜ ŘƻƴŜ ǳǎƛƴƎ ŀƴ ƛƳǇƭƛŜŘ άAFTER ADVANCING 1 LINEέ ŎƭŀǳǎŜ ƛƴ ǘƘŜ ŀōǎŜƴŎŜ ƻŦ ŀƴ 
explicitly-specified ADVANCING clause. 

Like ORGANIZATION LINE SEQUENTIAL files, these files should not be defined to contain any 
exact binary data fields because the contents of those fields could inadvertently have the end-
of-record sequence as part of their values ς this would confuse the runtime system when 
reading the file, and it would interpret that value as an actual end-of-record sequence. 

ORGANIZATION IS 
RECORD BINARY 
SEQUENTIAL 

These files also have a simple internal structure.  Their contents are structured simply as an 
arbitrarily-long sequence of data characters.  This sequence of data characters will be treated 
as a series of fixed-length data records simply by logically splitting the sequence of data 
characters up into a series of fixed-length segments each as long as the maximum record size 
defined in the program.  There are no special end-of-record delimiter characters in the file and 
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when the file is written to by a GNU COBOL program, no delimiter sequence is appended to 
the data. 

Records in this type of file are all the same physical length, except possibly for the very last 
record in the file, which may be shorter than the others.  If variable-length logical records are 
defined to the program, the space occupied by each physical record in the file will occupy the 
maximum possible space. 

So, if a file contains 1275 characters of data, and a program defines the structure of that file as 
containing 100-character records, then the file contents will consist of twelve (12) 100-
character records with a final record containing only 75 characters. 

Even though it appears that it should be possible to locate and process any record in the file 
directly simply by calculating its starting character position based upon the program-defined 
record size, records must be still be read or written to these files in a purely sequential 
manner.  The only way to read (or write) record number 100 would be to have read (or 
written) records number 1 thru 99 first. 

When the file is read, the data is transferred into the program exactly as it exists in the file.  In 
the event that a short record is read as the very last record, that record will be SPACE padded. 

Care must be taken that programs reading such a file describe records whose length is exactly 
the same as that used by the programs that created the file.  For example, the following shows 
the contents of a RECORD BINARY SEQUENTIAL file created by a program that wrote five 6-
ŎƘŀǊŀŎǘŜǊ ǊŜŎƻǊŘǎ ǘƻ ƛǘΦ  ¢ƘŜ ά!έΣ ά.έΣ Χ ǾŀƭǳŜǎ ŀƴŘ ǘƘŜ ōŀŎƪƎǊƻǳƴŘ ŎƻƭƻǊǎ  ǊŜŦƭŜŎǘ ǘƘŜ ǊŜŎƻǊŘǎ 
that were written to the file: 

A A A A A A B B B B B B C C C C C C D D D D D D E E E E E E 

Now, assume that another program reads this file, but described 10-character records rather 
than 6.  Here are the records that program will read: 

A A A A A A B B B B 
B B C C C C C C D D 
D D D D E E E E E E 

There may be times where this is exactly what you were looking for.  More often than not, 
however, this is not desirable behavior.  Suggestion: use a copybook to describe the record 
layouts of any file; this guarantees that multiple programs accessing that ŦƛƭŜ ǿƛƭƭ άǎŜŜέ ǘƘŜ 
same record sizes and layouts. 

These files can contain exact binary data fields because the contents of record fields are 
irrelevant to the reading process as there is no end-of-record delimiter. 

ORGANIZATION IS 
RELATIVE 

The contents of these files consist of a series of fixed-length data records prefixed with a four-
byte record header.  The record header contains the length of the data, in bytes.  The byte-
count does not include the four-byte record header. 

Records in this type of file are all the same physical length.  If variable-length logical records 
are defined to the program, the space occupied by each physical record in the file will occupy 
the maximum possible space. 

This file organization was defined to accommodate either sequential or random processing.  
With a RELATIVE file, it is possible to read or write record 100 directly, without having to have 
first read or written records 1-99.  The GNU COBOL runtime system uses the program-defined 
maximum record size to calculate a relative byte position in the file where the record header 
and data begin, and then transfers the necessary data to or from the program. 

When the file is written by a GNU COBOL program, no delimiter sequence is appended to the 
data, but a record-length field is added to the beginning of each physical record. 

When the file is read, the data is transferred into the program exactly as it exists in the file. 

Care must be taken that programs reading such a file describe records whose length is exactly 
the same as that used by the programs that created the file.  Lǘ ǿƻƴΩǘ ōŜ ŀ ǇǊŜǘǘȅ ǎƛǘŜ ǿƘŜƴ ǘƘŜ 



GNU COBOL 2.0 Programmers Guide Introduction 

 

11FEB2012 Version  1-9 

GNU COBOL runtime library ends up interpreting a four-byte ASCII character string as a record 
length when it transfers data from the file into the program! 

Suggestion: use a copybook to describe the record layouts of any file; this guarantees that 
ƳǳƭǘƛǇƭŜ ǇǊƻƎǊŀƳǎ ŀŎŎŜǎǎƛƴƎ ǘƘŀǘ ŦƛƭŜ ǿƛƭƭ άǎŜŜέ ǘƘŜ ǎŀƳŜ ǊŜŎƻǊŘ ǎƛȊŜǎ ŀƴŘ ƭŀȅƻǳǘǎΦ 

These files can contain exact binary data fields.  The contents of record fields are irrelevant to 
the reading process as there is no end-of-record delimiter. 

ORGANIZATION IS 
INDEXED 

This is the most advanced file structure available to GNU COBOL ǇǊƻƎǊŀƳǎΦ  LǘΩǎ ƴƻǘ ǇƻǎǎƛōƭŜ ǘƻ 
describe the physical structure of such files because that structure will vary depending upon 
which advanced file-management facility was included into the GNU COBOL build you will be 
using (Berkeley Database [BDB], VBISAM, etc.).  We will ς instead ς discuss the logical 
structure of the file. 

There will be multiple structures stored for an INDEXED file.  The first will be a data 
component, which may be thought of as being similar to the internal structure of a RELATIVE 
file.  Data records may not, however, be directly accessed by their record number as would be 
the case with a RELATIVE file, nor may they be processed sequentially by their physical 
sequence in the file.  

The remaining structures will be one or more index components.  An index component is a 
data structure that (somehow) enables the contents of a field, called a primary key, within 
each data record (a customer number, an employee number, a product code, a name, etc.) to 
be converted to a record number so that the data record for any given primary key value can 
be directly read, written and/or deleted.  Additionally, the index data structure is defined in 
such a manner as to allow the file to be processed sequentially, record-by-record, in ascending 
sequence of the primary key field values.  Whether this index structure exists as a binary-
searchable tree structure (btree), an elaborate hash structure or something else is pretty much 
irrelevant to the programmer ς the behavior of the structure will be as it was just described.  
The runtime system will not allow two records to be written to an indexed file with the same 
primary key value. 

The capability exists for an additional field to be defined as what is known as an alternate key.  
Alternate key fields behave just like primary keys, allowing both direct and sequential access 
to record data based upon the alternate key field values, with one exception.  That exception 
is the fact that alternate keys may be allowed to have duplicate values, depending upon how 
the alternate key field is described to the GNU COBOL compiler.    

There may be any number of alternate keys, but each key field comes with a disk space 
penalty as well as an execution time penalty.  As the number of alternate key fields increases, 
it will take longer and longer to write and/or modify records in the file. 

These files can contain exact binary data fields.  The contents of record fields are irrelevant to 
the reading process as there is no end-of-record delimiter. 

All files are initially described to a GNU COBOL program using a SELECT statement coded in the FILE-CONTROL 
paragraph of the INPUT-OUTPUT SECTION of the ENVIRONMENT DIVISION.  In addition to defining a name by which 
the file will be referenced within the program, the SELECT statement will specify the name and path by which the file 
will be known to the operating system along with its ORGANIZATION, locking and sharing attributes. 

A file description in the FILE SECTION of the DATA DIVISION will define the structure of records within the file, 
including whether or not variable-length records are possible and ς if so ς what the minimum and maximum length 
might be.  In addition, the file description entry can specify file I/O block sizes. 

See !ƭǎƻΧ 

Defining the Characteristics of a File 4.2.1 

Describing the Structure of a File (FD/SD) 5.1 
 

File Sharing 6.1.9.1 

Record Locking 6.1.9.2 
 

1.3.3.6. Table Handling  
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hǘƘŜǊ ǇǊƻƎǊŀƳƳƛƴƎ ƭŀƴƎǳŀƎŜǎ ƘŀǾŜ ŀǊǊŀȅǎΣ /h.h[ Ƙŀǎ ǘŀōƭŜǎΦ  ¢ƘŜȅΩǊŜ ōŀǎƛŎŀƭƭȅ ǘƘŜ ǎŀƳŜ ǘƘƛƴƎΦ  ²Ƙŀǘ ƳŀƪŜǎ /h.h[ 
tables special are two special statements that exist in the COBOL language ς SEARCH and SEARCH ALL.   

The first can search a table sequentially, stopping only when either a table entry matching one of any number of 
search conditions is found, or when all table entries have been checked against the search criteria and none matched 
any of those criteria. 

The second can perform an extremely fast searŎƘ ŀƎŀƛƴǎǘ ŀ ǘŀōƭŜ ǎƻǊǘŜŘ ōȅ ŀƴŘ ǎŜŀǊŎƘŜŘ ŀƎŀƛƴǎǘ ŀ άƪŜȅέ ŦƛŜƭŘ 
contained in each table entry.  The algorithm used for such a search is a binary search (also known as a half-interval 
search).  This algorithm ensures that only a small number of entries in the table need to be checked in order to find a 
ŘŜǎƛǊŜŘ ŜƴǘǊȅ ƻǊ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŀǘ ǘƘŜ ŘŜǎƛǊŜŘ ŜƴǘǊȅ ŘƻŜǎƴΩǘ ŜȄƛǎǘ ƛƴ ǘƘŜ ǘŀōƭŜΦ  ¢ƘŜ ƭŀǊƎŜǊ ǘƘŜ ǘŀōƭŜΣ ǘƘŜ ƳƻǊŜ ŜŦŦŜŎǘƛǾŜ 
this search becomes.  For example, a table containing 32,768 entries will be able to locate a particular entry or will 
ŘŜǘŜǊƳƛƴŜ ǘƘŜ ŜƴǘǊȅ ŘƻŜǎƴΩǘ ŜȄƛǎǘ ōȅ ƭƻƻƪƛƴƎ ŀǘ ƴƻ ƳƻǊŜ ǘƘŀƴ ŦƛŦǘŜŜƴ όмрύ ŜƴǘǊƛŜǎΗ  ¢ƘŜ ŀƭƎƻǊƛǘƘƳ ƛǎ ŜȄǇƭŀƛƴŜŘ ƛƴ ŘŜǘŀƛƭ 
in the SEARCH ALL documentation. 

{ŜŜ !ƭǎƻΧ 

Defining Tables 0 
 

The SEARCH Statement 6.4.38.1 

The SEARCH ALL Statement 6.4.38.2 
 

1.3.3.7. Sorting and Merging Data  

The COBOL language includes a powerful SORT statement that can sort large amounts of data according to arbitrarily 
complex key structures.  This data may originate from within the program or may be contained in one or more 
external files.  The sorted data may be written automatically to one or more output files or may be processed, record-
by-record in the sorted sequence. 

A special form of the SORT statement also exists just to sort the data that resides in a table.  This is particularly useful 
if you wish to use SEARCH ALL against the table. 

A companion statement ς MERGEς can combine the contents of multiple files together, provided those files are all 
sorted in a similar manner according to the same key structure(s).  The resulting output will consist of the contents of 
all of the input files, merged together and sequenced according to the common key structure(s).  The output of a 
MERGE may be written automatically to one or more output files or may be processed internally by the program. 

{ŜŜ !ƭǎƻΧ 

The MERGE Statement 6.4.25 
 

The SORT Statement (File Sort) 6.4.40.1 

The SORT Statement (Table Sort) 6.4.40.2 
 

1.3.3.8. String Manipulation  

There have been programming languages designed specifically for the processing of text strings, and there have been 
programming languages designed for the sole purpose of performing high-powered numerical computations.  Most 
programming languages fall somewhere in the middle, between these two extremes.  COBOL is no exception, 
although it does include some very powerful string manipulation capabilities; GNU COBOL actually has even more 
string-manipulation capabilities than many other COBOL implementations. 

{ŜŜ !ƭǎƻΧ 

Concatenate Two Or More Strings CONCATENATE Intrinsic Function 6.1.7.9 

STRING Statement 6.4.43 

Conversion Of A Numeric Time Or Date 
To A Formatted Character String 

LOCALE-TIME Intrinsic Function 6.1.7.35 

LOCALE-DATE Intrinsic Function 6.1.7.32 

Convert A Binary Value To Its 
Corresponding Character In The 

tǊƻƎǊŀƳΩǎ /ƘŀǊŀŎǘŜǊǎŜǘ 

CHAR Intrinsic Function; add 1 to argument before invoking 
the function; The description of the CHAR function shows a 
technique that utilizes the MOVE statement that will 
accomplish the same thing without the need of adding 1 to 
the numeric argument value first 

6.1.7.7 
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Convert A Character String To Lower-Case LOWER-CASE Intrinsic Function 6.1.7.39 

C$TOLOWER Built-in Subroutine 8.3.1.13 

CBL_TOLOWER Built-in Subroutine 8.3.1.40 

Convert A Character String To Upper-
Case 

UPPER-CASE Intrinsic Function 6.1.7.87 

C$TOUPPER Built-in Subroutine 8.3.1.14 

CBL_TOUPPER Built-in Subroutine 8.3.1.41 

Convert A Character String To Only 
Printable Characters, Changing Any Non-
tǊƛƴǘŀōƭŜ /ƘŀǊŀŎǘŜǊǎ ¢ƻ ! 5ŜŦŀǳƭǘ όάΦέύ hǊ 

Programmer-Specified Replacement 
Character. 

C$PRINTABLE Built-in Subroutine 8.3.1.11 

Convert A Character To Its Numeric Value 
Lƴ ¢ƘŜ tǊƻƎǊŀƳΩǎ /ƘŀǊŀŎǘŜǊǎŜǘ 

ORD Intrinsic Function; subtract 1 from the result; The 
description of the ORD function shows a technique that 
utilizes the MOVE statement that will accomplish the same 
thing without the need of adding 1 to the numeric argument 
value first 

6.1.7 

Count Occurrences Of Substrings In A 
Larger String 

INSPECT Statement with TALLYING Option 6.4.24 

Decode A Formatted Numeric String Back 
To A Numeric Value (For Example, 

5ŜŎƻŘŜ άϷмнΣопнΦмф-ά ¢ƻ ! -12342.19 
Value) 

NUMVAL Intrinsic Function 6.1.7.54 

NUMVAL-C Intrinsic Function (handles currency-formatted 
strings) 

6.1.7.59 

Determine The Length Of A String Or 
Data-Item Capable Of Storing Strings 

LENGTH Intrinsic Function 6.1.7.31 

BYTE-LENGTH Intrinsic Function 6.1.7.6 

Extract A Substring Of A String Based On 
Its Starting Character Position And Length 

Use of a reference modifier on the string field. 6.1.3 

Format A Numeric Item For Output, 
Including Thousands-{ŜǇŀǊŀǘƻǊǎ όάΣέ Lƴ 

The USAύΣ /ǳǊǊŜƴŎȅ {ȅƳōƻƭǎ όάϷέ Lƴ ¢ƘŜ 
USA), Decimal Points, Credit/Debit 

Symbols, Leading Or Trailing Sign 
Characters 

MOVE Statement with picture-symbol editing applied to the 
receiving field 

5.3 and 
6.4.26 

Justification (Left, Right Or Centered) Of 
A String Field 

C$JUSTIFY built-in subroutine 8.3.1.6 

Monoalphabetic Substitution Of One Or 
More Characters In A String With 

Different Characters 

INSPECT Statement with CONVERTING Option 6.4.24 

TRANSFORM Statement 6.4.47 

SUBSTITUTE Intrinsic Function 6.1.7.77  

SUBSTITUTE-CASE Intrinsic Function 6.1.7.78 

Parse A String, Breaking It Up Into 
Substrings Based Upon One Or More 

Delimiting Character Sequences; These 
Delimiters May Be Single Characters, 

Multiple-Character Strings Or Multiple 
Consecutive Occurrences Of Either 

UNSTRING Statement 6.4.49 

Removal Of Leading Or Trailing Spaces 
From A String 

TRIM Intrinsic Function 6.1.7.83 

Substitution Of A Single Substring With 
Another Of The Same Length, Based 

Upon The Substrings Starting Character 

MOVE Statement with a reference modifier on the 
άreceivingέ ŦƛŜƭŘ 

6.1.3 
and 
6.4.26.1 
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Position And Length 

Substitution Of One Or More Substrings 
In A String With Replacement Substrings 

Of The Same Length, Regardless Of 
Where They Occur 

INSPECT Statement with REPLACING Option 6.4.24 

SUBSTITUTE Intrinsic Function 6.1.7.77 

SUBSTITUTE-CASE Intrinsic Function 6.1.7.78 

Substitution Of One Or More Substrings 
In A String With Replacement Substrings 

Of A Potentially Different Length, 
Regardless Of Where They Occur 

SUBSTITUTE Intrinsic Function 6.1.7.77 

SUBSTITUTE-CASE Intrinsic Function 6.1.7.78 

1.3.3.9. Textual -User Interface (TUI) Features  

The COBOL2002 standard formalizes extensions to the COBOL language that allow for the definition and processing of 
text-based screens, as is a typical function on mainframe computers.  GNU COBOL implements virtually all the screen-
handling features described by COBOL2002.  Here is an example of such a screen as it might appear in the console 
window of a Windows computer: 

Figure 1-1 - A Sample TUI Screen 

 

Screens such as this
7
 are defined in the SCREEN SECTION of the DATA DIVISION.  Once defined, screens are used at 

run-time via the ACCEPT and DISPLAY statements. 

The COBOL2002 standard only covers textual-user interface (TUI) screens and not the more-advanced graphical-user 
interface (GUI) screen design and processing capabilities built into most modern operating systems.  There are 
subroutine-based packages available that can do full GUI development, but none are open-source. 

{ŜŜ !ƭǎƻΧ 

Defining Screens 5.6 
 

The ACCEPT Statement (Screen Data) 6.4.1.4 

The DISPLAY Statement (Screen Data) 6.4.12.4 
 

                                                                 
7
 This screen comes from the program named GCic ς a full-screen front-end to the GNU COBOL compiler ς the source code of 

which is included as a sample in this manual.  See section 10.4 for the listing of the program. 
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1.4. Syntax Description Conventions  

Syntax of the GNU COBOL language will be described in this manual with conventions familiar to COBOL programmers, 
with a few coloring conventions throuwn in to aid in readability and interpretation.  The following is a description of 
those syntactical-description techniques: 

Black Syntactical elements that are part of the GNU COBOL language (including required 
punctuation symbols, operators and so on) will appear in black.  Other colors such as red 
and blue will be used to highlight those elements that are merely part of the syntax 
description. 

UPPERCASE COBOL language keywords and implementation-dependent names (the so-ŎŀƭƭŜŘ άǊŜǎŜǊǾŜŘ 
ǿƻǊŘǎέ ƻŦ ǘƘŜ /h.h[ ƭŀƴƎǳŀƎŜύ ǿƛƭƭ ŀǇǇŜŀǊ ƛƴ BOLD UPPERCASE. 

UNDERLINING reserved words that are UNDERLINED are required in whatever syntactical context they are 
shown.  If a reserved word is not underlined, it is optional and its presence or absence has 
no effect on the program. 

lowercase-italic Generic terms representing substitutable items will be shown in italic lowercase. 

[ optional-syntax ] Red Square brackets are used to enclose optional syntax.  Any clauses not enclosed in 
square brackets are mandatory.  These are also used sometimes in conjunction with the 
ellipsis (Χ) to indicate an optional syntactical item that could be repeated. 

choice-1 |  choice-2 Simple choices may be indicated with a red vertical bar separating them.  Although not 
typically used in COBOL syntactical diagrams, this convention is an effective alternative that 
may be used when square brackets would make a syntax diagram too complicated.  For 
example, THRU| THROUGH would indicate that either of the required reserved words THRU 
or THROUGH may be used.   

 Red braces are used to enclose choices.  Exactly one of the choices contained within the 
braces must be selected.  These are also used sometimes in conjunction with the ellipsis (Χ) 
to indicate a choice of syntactical items that may be repeated. 

 

Χ A red three-dot sequence όŎŀƭƭŜŘ ŀƴ άŜƭƭƛǇǎƛǎέύ Ƴŀȅ ŀǇǇŜŀǊ ŦƻƭƭƻǿƛƴƎ [ ], { } or lowercase 
italic entries to indicate that the syntax element preceding the ellipsis may occur multiple 
times. 

Shaded Areas Shaded areas are used to highlight syntax elements that are recognized by the GNU COBOL 
compiler but will either have no effect on the generated code or will have a compiler 
warning issued announcing that feature is unsupported.  Such elements are either present 
in the GNU COBOL language to facilitate the porting of programs from other COBOL 
environments, reflect syntax elements that are not yet fully implemented or syntax 
elements that have become obsolete. 

  

choice-1
choice-2



GNU COBOL 2.0 Programmers Guide Introduction 

 

11FEB2012 Version  1-3 

1.5. General GNU COBOL Program Format  

1.5.1. Source Line Format  

1.5.1.1. Fixed Format  Mode 

Prior to the COBOL2002 standard, source statements in COBOL programs were oriented around 80-column punched 
cards.  This means that each source line in a COBOL program consisted of five ŘƛŦŦŜǊŜƴǘ άareasέΣ defined by their 
column number.   

This structure is enforced by GNU COBOL when the compiler is operating in Fixed Format Mode; Fixed Format Mode is 
the default mode in effect when the compiler begins execution. 

Column 
Numbers 

Area Name Usage 

1-6 Sequence 
Number 

Area 

Historically back in the days when punched-cards were used to submit COBOL program 
source to a COBOL compiler, this part of a COBOL statement was reserved for a six-digit 
sequence number. 

While the contents of this area are ignored by COBOL compilers, it existed so that a 
program actually punched on 80-character cards could ς if the card deck were dropped 
on the floor ς ōŜ Ǌǳƴ ǘƘǊƻǳƎƘ ŀ ŎŀǊŘ ǎƻǊǘŜǊ ƳŀŎƘƛƴŜ ŀƴŘ ǊŜǎǘƻǊŜŘ ǘƻ ƛǘΩǎ ǇǊƻǇŜǊ ǎŜǉǳŜƴce.  
hŦ ŎƻǳǊǎŜΣ ǘƘƛǎ ƛǎƴΩǘ ƴŜŎŜǎǎŀǊȅ ǘƻŘŀȅΤ ƛŦ ǘǊǳǘƘ ōŜ ǘƻƭŘΣ ƛǘ ƘŀǎƴΩǘ ōŜŜƴ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ŀ ƭƻƴƎ 
time.   

See Section 9.1 for a discussion of how this area tends to be used today. 

7 Indicator 
Area 

Column 7 serves as an indicator in which one of five possible values will appear ς space, 
ά5έ όƻǊ άŘέύΣ ά-ά όŘŀǎƘύΣ άκέ ƻǊ άϝέΦ  ¢ƘŜ Ǿŀǎǘ ƳŀƧƻǊƛǘȅ ƻŦ /h.h[ source file lines have a 
space ƛƴ ǘƘƛǎ ǇƻǎƛǘƛƻƴΦ  ¢ƘŜ ǾŀƭǳŜǎ ά5έΣ άϝέ ŀƴŘ άκέ ŀǊŜ ǘƘǊŜŜ ŘƛŦŦŜǊŜƴǘ ǘȅǇŜǎ ƻŦ 
άŎƻƳƳŜƴǘέ ƛƴŘƛŎŀǘƻǊǎΣ ǘŜƭƭƛƴƎ ǘƘŜ ŎƻƳǇƛƭŜǊ ǘƻ όƴƻǊƳŀƭƭȅύ ƛƎƴƻǊŜ ǘƘƛǎ ǎƻǳǊŎŜ line.  

! ǾŀƭǳŜ ƻŦ ά-ά ǎŜǊǾŜŘ ŀǎ ŀ Ŏƻƴǘƛƴǳŀǘƛƻƴ ŎƘŀǊŀŎǘŜǊ ƛƴ ǘƘŜ ŜǾŜƴǘ ǘƘŀǘ ŀ ƭƛǘŜǊŀƭ ǾŀƭǳŜΣ 
reserved word or programmer-defined name needed to be split across two lines of code.  
This is/was rarely used and ς when it does ς is/was almost always used to continue an 
alphanumeric literal (character string). 

8-11 ά!ǊŜŀ !έ Language DIVISION, SECTION and paragraph section headers must begin in Area A, as 
Ƴǳǎǘ ǘƘŜ ƭŜǾŜƭ ƴǳƳōŜǊǎ лмΣ тт ƛƴ Řŀǘŀ ŘŜǎŎǊƛǇǘƛƻƴ ŜƴǘǊƛŜǎ ŀƴŘ ǘƘŜ άFDέ ŀƴŘ άSDέ ŦƛƭŜ ŀƴŘ 
SORT description headers.  

12-72 ά!ǊŜŀ .έ All other COBOL programming language components are coded in these columns. 

73-80 Program 
Name Area 

This is another area of COBOL statements that is ignored by COBOL compilers.  This part 
of every statement also hails back to the day when programs were punched on cards ς it 
was expected that the name of the program (or at least the first 8 characters of it) would 
be punched here so that ς if a dropped COBOL source deck contained more than one 
program, that handy card sorter machine could be used to first separate the cards by 
program name and then sort them by sequence number. 

¢ƻŘŀȅΩǎ /h.h[ ŎƻƳǇƛƭŜǊǎ όƛƴŎƭǳŘƛƴƎ GNU COBOL) simply ignore anything past column 73  

The GNU COBOL compiler (cobc) operates in fixed format mode by default όȅƻǳ Ƴŀȅ ŜȄǇƭƛŎƛǘƭȅ ǎǇŜŎƛŦȅ ǘƘŜ ά-fixedέ 
switch, if you wish, but that is the default mode), unless you specify otherwise in one of the following ways: 

 ¸ƻǳ Ǌǳƴ ǘƘŜ ŎƻƳǇƛƭŜǊ ǿƛǘƘ ǘƘŜ ά-freeέ ǎǿƛǘŎƘ to turn on free-format mode. 
 You use the ά>>SET SOURCEFORMAT AS FREEέ CDF directive to turn on free-format mode 
 You use the ά>>SOURCE FORMAT IS FREEέ CDF directive to turn on free format mode 

{ŜŜ !ƭǎƻΧ 
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Coding Comments in Programs 1.6 

Alphanumeric Literals 1.8.2 
 

The Compiler Directing Facility (CDF) 2.2 
 

1.5.1.2. Free Format Mode  

As of the COBOL2002 standard, a second mode now exists for COBOL source code statements ς Free Format Mode. 

In this mode of operation, GNU COBOL statements may each be up to 255 characters long, with no specific 
requirements as to what should appear in which columns.   

The GNU COBOL compiler (cobc) can be commanded to operate in free format mode in any of the following ways: 

 ¸ƻǳ Ǌǳƴ ǘƘŜ ŎƻƳǇƛƭŜǊ ǿƛǘƘ ǘƘŜ ά-freeέ ǎǿƛǘŎƘ 
 You use the >>SET SOURCEFORMAT AS FREE CDF directive to turn on free-format mode 
 You use the >>SOURCE FORMAT IS FREE CDF directive to turn on free format mode 

Using >>SET and >>SOURCE directives in your source code, you may switch back and forth between fixed and free 
format mode at will. 

{ŜŜ !ƭǎƻΧ 

Coding Comments in Programs 1.6 

Alphanumeric Literals 1.8.2 
 

The Compiler Directing Facility (CDF) 2.2 
 

1.5.2. Program Structure  

Figure 1-2 ς General Format of a GNU COBOL Program 

 

What you see here is the general format of a GNU COBOL program.  Each program consists of up to four DIVISIONS 
(major groupings of language statements that all relate to a common purpose).  Not all divisions are needed in every 
program, but they must be specified in the order shown when they are used. 

[ IDENTIFICATION DIVISION. ]
PROGRAM- ID .| FUNCTION- ID. name-1 [ options ] .

ENVIRONMENTDIVISION.
[ CONFIGURATIONSECTION. program-configuration-specifications ]
[ INPUT- OUTPUTSECTION. general-file-descriptions ]

DATA DIVISION.
[ FILE SECTION. detailed-file-descriptions]
[ WORKING- STORAGESECTION. permanent-data-definitions ]
[ LOCAL- STORAGESECTION. temporary-data-definitions ]
[ LINKAGESECTION. subprogram-argument-definitions ]
[ REPORTSECTION. report-definitions ]
[ SCREENSECTION. screen-layout-definitions ]

PROCEDUREDIVISION [ options ] .
DECLARATIVES.

event-handling-logic
END- DECLARATIVES.
general-program-logic

[ nested-opencobol-subprogram ] ƛ
[ END PROGRAM| FUNCTIONname-1 ]
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This general program structure looks quite intimidating, but bear in mind that each DIVISION and SECTION you see 
here serves a very specific function, and it is rare to find a program that needs each and every one of those functions! 

1. A single file of COBOL source code may contain: 

a. A portion of a program; these files are known as copybooks 

b. A single program.  In this case, the END PROGRAM / END FUNCTION statement is optional. 

c. Multiple programs, separated from one another by END PROGRAM / END FUNCTION statements.  The final 
program in such a source code file need not have an END PROGRAM / END FUNCTION statement. 

2. tǊƻƎǊŀƳ ά.έ Ƴŀȅ ōŜ nested ƛƴǎƛŘŜ ǇǊƻƎǊŀƳ ά!έ ōȅ ƛƴŎƭǳŘƛƴƎ ǇǊƻƎǊŀƳ .Ωǎ ǎƻǳǊŎŜ ŎƻŘŜ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ǇǊƻƎǊŀƳ !Ωǎ 
PROCEDURE DIVISION without an intervening END PROGRAM A / END FUNCTION A ǎǘŀǘŜƳŜƴǘΦ  CƻǊ ƴƻǿΣ ǘƘŀǘΩǎ 
all that will be said about nesting.  Regardless of how many programs comprise a single GNU COBOL source file 
(see #1c), only a single output executable program will be generated from that source file when the file is 
compiled. 

3. Here is a brief summary of the purpose of each DIVISION in a program: 

DIVISION Purpose 

IDENTIFICATION The IDENTIFICATION DIVISION provides basic identification of the program (or function) by 
giving it a name.  While the IDENTIFICATION DIVISION is required in all programs, the actual 
άIDENTIFICATION DIVISIONέ ƘŜŀŘŜǊ ς as of the COBOL2002 standard ς is not. 

ENVIRONMENT The ENVIRONMENT DIVISION defines the external computer environment in which the 
program will be operating.  This includes defining any files that the program may be accessing. 

DATA The DATA DIVISION is used to define all data that will be processed by a program.   

PROCEDURE The PROCEDURE DIVISION contains all executable program code. 

{ŜŜ !ƭǎƻΧ 

Copybooks 1.3.3.3 

Subprograms Subroutines vs Functions 7.1 

Details Of Nested Subprograms 7.6 
 

The IDENTIFICATION DIVISION 3 

The ENVIRONMENT DIVISION 4 

The DATA DIVISION 5 

The PROCEDURE DIVISION 6 
 

1.6. In -0ÒÏÇÒÁÍ $ÏÃÕÍÅÎÔÁÔÉÏÎ ɉÉȢÅȢ Ȱ#ÏÍÍÅÎÔÓȱɊ 

The following chart documents how comments may be imbedded into GNU COBOL program source to provide 
documentation. 

Type of 
Comment 

When ƛƴ άCL·95έ aƻŘŜΧ ²ƘŜƴ ƛƴ άCw99έ aƻŘŜΧ 

Blank lines Blank lines may be inserted as desired. Blank lines may be inserted as 
desired. 

Full-line 
comments 

An entire source line will be treated as a comment (and will 
be ignored by the compiler) by coding an ŀǎǘŜǊƛǎƪ όάϝέύ ƛƴ 
column seven (7). 

An entire source line will be treated 
as a comment (and will be ignored by 
the compiler) by coding the sequence 
άϝҔέΣ ǎǘŀǊǘƛƴƎ ƛƴ ŀƴȅ ŎƻƭǳƳƴΣ ŀǎ ǘƘŜ 
first non-blank characters on the line. 

Full-line 
comments 
with form-
feed 

An entire source line will be treated as a comment by coding 
ŀ ǎƭŀǎƘ όάκέύ ƛƴ ŎƻƭǳƳƴ ǎŜǾŜƴ όтύΦ  Lƴ ŀŘŘƛǘƛƻƴΣ Ƴƻǎǘ /h.h[ 
compilers capable of generating source program listings will 
issue a form-ŦŜŜŘ ƛƴ ǘƘŜ ƭƛǎǘƛƴƎ ǎƻ ǘƘŀǘ ǘƘŜ άκέ ƭƛƴŜ ƛǎ ŀǘ ǘƘŜ 
top of a new page of the listing.  The GNU COBOL compiler 
(cobc) does not support this form-feed behavior, although it 
ŘƻŜǎ ǘǊŜŀǘ άκέ ƭƛƴŜǎ ŀǎ ŎƻƳƳŜƴǘǎΦ  ¢ƘŜ GNU COBOL 
Interactive Compiler, or GCic, does support this form-feed 
behavior when it generates program source listings!  GCic is 
a GNU COBOL program that provides a full-screen front-end 
to the actual GNU COBOL compiler.  You can see a 
screenshot of it in section 1.3.3.9. 

There is no FREE-mode equivalent to 
άκέΦ 
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Type of 
Comment 

When ƛƴ άCL·95έ aƻŘŜΧ ²ƘŜƴ ƛƴ άCw99έ aƻŘŜΧ 

Partial-line 
comments 

!ƴȅ ǘŜȄǘ ŦƻƭƭƻǿƛƴƎ ǘƘŜ ŎƘŀǊŀŎǘŜǊ ǎŜǉǳŜƴŎŜ άϝҔέ ƻƴ ŀ ǎƻǳǊŎŜ 
ƭƛƴŜ ǿƛƭƭ ōŜ ǘǊŜŀǘŜŘ ŀǎ ŀ ŎƻƳƳŜƴǘΦ  ¢ƘŜ άϝέ Ƴǳǎǘ ŀǇǇŜŀǊ ƛƴ 
column seven (7) or beyond. 

Any text following the character 
ǎŜǉǳŜƴŎŜ άϝҔέ ƻƴ ŀ ǎƻǳǊŎŜ ƭƛƴŜ ǿƛƭƭ 
ōŜ ǘǊŜŀǘŜŘ ŀǎ ŀ ŎƻƳƳŜƴǘΦ  ¢ƘŜ άϝέ 
may appear in any column. 

Comments 
that may be 
treated as 
code 
(typically for 
debugging 
purposes) 

By coding a ά5έ ƛƴ ŎƻƭǳƳƴ т (upper- or lower-case), an 
otherwise valid GNU COBOL source line will be treated as a 
comment by the compiler.   

By specifying the character sequence 
άҔҔ5έ (upper- or lower-case) as the 
first non-blank characters on a source 
line, an otherwise valid GNU COBOL 
source line will be treated as a 
comment by the compiler.   

Such statements may be compiled either by specifying the ά-fdebugging-lineέ ǎǿƛǘŎƘ on the GNU 
COBOL compiler ƻǊ ōȅ ŀŘŘƛƴƎ ǘƘŜ άWITH DEBUGGING MODEέ ŎƭŀǳǎŜ ǘƻ ǘƘŜ SOURCE-COMPUTER 
paragraph. 

{ŜŜ !ƭǎƻΧ 

The SOURCE-COMPUTER Paragraph 4.1.1 
 

Sample Program Listing: GCic 9.4 
 

1.7. Use of Commas and Semicolons 

! ŎƻƳƳŀ όάΣέύ ƻǊ ŀ ǎŜƳƛŎƻƭƻƴ όάΤέύ may be inserted into a GNU COBOL program to improve readability at any spot 
where white space would be legal (except, of course, within alphanumeric literals).  These characters are always 
optional.   

The use of comma characters Ŏŀƴ ŎŀǳǎŜ άŎƻƴŦǳǎƛƻƴέ ǘƻ a COBOL compiler if the DECIMAL POINT IS COMMA clause is 
used in SPECIAL-NAMES.  The following statement, which calls a subroutine passing it two arguments (the numeric 
constants 1 and 2): 

CAL, Ƨ35"2/54).%ƨ 53).' ʦƗ2 

would ς with DECIMAL POINT IS COMMA in effect ς actually be interpreted as a subroutine call with ONE argument 
(the non-integer numeric constant 1.2). 

{ŜŜ !ƭǎƻΧ 

The SPECIAL-NAMES Paragraph 4.1.4 
 

 

1.8. Use of Literals  

Literals are constant values that will not change during the execution of a program.  There are two fundamental types 
of literals ς numeric and alphanumeric. 

1.8.1. Numeric Literals  

Numeric literals are numeric constants which may be used as array subscripts, as values in arithmetic expressions, or 
in any procedural statement where a numeric value may be used.  Numeric literals may take any of the following 
forms: 

 Integers such as 1, 56, 2192 or -54. 

 Non-integer fixed point values such as 1.12 or -2.95. 

 Floating-Ǉƻƛƴǘ ǾŀƭǳŜǎ ǳǎƛƴƎ άEnnέ ƴƻǘŀǘƛƻƴ ǎǳŎƘ ŀǎ фΦфн9нр όǊŜǇǊŜǎŜƴǘƛƴƎ фΦфн Ȅ мл
25

) or 5.7E-14 
(representing 5.7 x 10

-14
).  Both the mantissa (the number before the E) and the exponent (the number after 

the E) may be explicitly specified as positive (with a +), negative or unsigned (and therefore implicitly 
positive).  A floating-point literalΩs value must be within the range -1.7 x 10

308
  to +1.7 x 10

308
 with no more 

than 15 decimal digits of precision. 

 IŜȄŀŘŜŎƛƳŀƭ ƴǳƳŜǊƛŎ ƭƛǘŜǊŀƭǎ ǎǳŎƘ ŀǎ IέмCέ όмC16 = 3110ύΣ ƘΩннΩ όнн16 = 3410ύ ƻǊ IΩ59!5Ω ό59!516 = 5700510).  
The H character may either be upper- or lower-ŎŀǎŜ ŀƴŘ ŜƛǘƘŜǊ ǎƛƴƎƭŜ ǉǳƻǘŜ όΨύ ƻǊ ŘƻǳōƭŜ-ǉǳƻǘŜ όάύ ŎƘŀǊŀŎǘŜǊǎ 
may be uǎŜŘΦ  IŜȄŀŘŜŎƛƳŀƭ ƴǳƳŜǊƛŎ ƭƛǘŜǊŀƭǎ ŀǊŜ ƭƛƳƛǘŜŘ ǘƻ ŀ ƳŀȄƛƳǳƳ ǾŀƭǳŜ ƻŦ IΩCCCCCCCCCCCCCCCΩ όŀ сп-bit 
value).   
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1.8.2. Alphanumeric Literals  

Alphanumeric literals are character strings suitable for display on a computer screen, printing on a report, 
transmission through a communications connection or storage in PICTURE X or PICTURE A data items.  These are NOT 
valid for use in arithmetic expressions unless they can first be converted to their numeric computational equivalent via 
the NUMVAL and NUMVAL-C intrinsic functions. 

Alphanumeric literals may take any of the following forms: 

 Any sequence of characters enclosed by a pair of single-ǉǳƻǘŜ όΨύ ŎƘŀǊŀŎǘŜǊǎ or a pair of double-ǉǳƻǘŜ όάύ 
characters constitutes a string literal.  The double-ǉǳƻǘŜ ŎƘŀǊŀŎǘŜǊ όάύ Ƴŀȅ ōŜ ǳǎŜŘ ŀǎ ŀ Řŀǘŀ ŎƘŀǊŀŎǘŜǊ ǿƛǘƘƛƴ 
an apostrophe-delimited string literal, and an apostrophe may be used as a data character within a double-
quote-delimited string literal.  If an apostrophe character must be included as a data character within an 
apostrophe-delimited string literal, express that character as two consecutive apostrophes όΨΩύΦ  LŦ ŀ ŘƻǳōƭŜ-
quote character must be included as a data character within a double-quote-delimited string litaral, express 
that character as two consecutive double-ǉǳƻǘŜǎ όάέύΦ 

 A literal formed according to the same rules as for a string liǘŜǊŀƭ όŀōƻǾŜύΣ ōǳǘ ǇǊŜŦƛȄŜŘ ǿƛǘƘ ǘƘŜ ƭŜǘǘŜǊ άZέ 
(upper- or lower-case) constitutes a zero-delimited string literal.  These literals differ from ordinary string 
literals in that they will be explicitly terminated with a byte of hexadecimal value 00.  This facilitates the 
άǎƘŀǊƛƴƎέ ƻŦ ǎǳŎƘ ƭƛǘŜǊŀƭǎ ǿƛǘƘ / ǇǊƻƎǊŀƳǎ

8
. 

 ! ƘŜȄŀŘŜŎƛƳŀƭ ƭƛǘŜǊŀƭ ǎǳŎƘ ŀǎ ·έп!п.п/έ όп!п.п/16 Ґ ǘƘŜ !{/LL ǎǘǊƛƴƎ ΨWY[ΩύΣ ȄΩнлΩ όнл16 = a space) or 
·ΩоломонооΩ όоломоноо16 Ґ ǘƘŜ !{/LL ǎǘǊƛƴƎ ΨлмноΩύΦ  ¢ƘŜ άXέ ŎƘŀǊŀŎǘŜǊ Ƴŀȅ ŜƛǘƘŜǊ ōŜ ǳǇǇŜǊ- or lower-case 
ŀƴŘ ŜƛǘƘŜǊ ǎƛƴƎƭŜ ǉǳƻǘŜ όΨύ ƻǊ ŘƻǳōƭŜ-ǉǳƻǘŜ όάύ ŎƘŀǊŀŎǘŜǊǎ Ƴŀȅ ōŜ ǳǎŜŘΦ  ¢ƘŜǎŜ ƘŜȄŀŘŜŎƛƳŀƭ ŀƭǇƘŀƴǳƳŜǊƛŎ 
literals should always consist of an even number of hexadecimal digits, because each character is 
represented by eight bits worth of data (2 hex digits).  Hexadecimal alphanumeric literals may be of almost 
unlimited length. 

Alphanumeric literals too long to fit on a single line may be continued to the next line in one of two ways: 

1. If you are using Fixed Format Mode, the alphanumeric literal can be run right up to and including column 72.  
The literal may then be continued on the next line anywhere after column 11 by coding another quote or 
apostrophe (whichever was used to begin the literal originally).  The continuation line must also have a 
hyphen (-) coded in the indicator area (column 7).  Here is an example: 

         1         2         3         4         5         6         7         8  
12345678901234567890123456789012345678901234567890123456789012345678901234567890 
       01  LONG- LITERAL- VALUE- $%-/     0)# 8ƽʫʣƾ 6!,5% Ƨ4ÈÉÓ ÉÓ Á ÌÏÎÇ Ì 
      -                                                 ƧÉÔÅÒÁÌ ÔÈÁÔ ÍÕÓÔ 
      -                                                 Ƨ ÂÅ ÃÏÎÔÉÎÕÅÄƚƨ 

2. Regardless of whether the compiler is operating in Fixed or Free Format Mode, GNU COBOL allows 
alphanumeric literals to be broken up into separate fragments.  These fragments have their own beginning 
ŀƴŘ ŜƴŘƛƴƎ ǉǳƻǘŜκŀǇƻǎǘǊƻǇƘŜ ŎƘŀǊŀŎǘŜǊǎ ŀƴŘ ŀǊŜ άƎƭǳŜŘ ǘƻƎŜǘƘŜǊέ at compilation time ǳǎƛƴƎ ά&έ ŎƘŀǊŀŎǘŜǊǎΦ  
No contiƴǳŀǘƛƻƴ ƛƴŘƛŎŀǘƻǊ ƛǎ ƴŜŜŘŜŘΦ  IŜǊŜΩǎ ŀƴ ŜȄŀƳǇƭŜΥ 

         1         2         3         4         5         6         7         8  
12345678901234567890123456789012345678901234567890123456789012345678901234567890 
       01  LONG- LITERAL- VALUE- DEMO     PIC X( ʫʣƾ 6!,5% Ƨ4ÈÉÓ ÉÓ Áƨ Ÿ  
                                        Ƨ ÌÏÎÇ ÌÉÔÅÒÁÌ ÔÈÁÔ ÍÕÓÔ Ƨ Ÿ 
                                        ƧÂÅ ÃÏÎÔÉÎÕÅÄƚƨƚ 

If your program is using Free Format ModeΣ ǘƘŜǊŜΩǎ ƭŜǎǎ ƴŜŜŘ ǘƻ ŎƻƴǘƛƴǳŜ ƭƻƴƎ ŀƭǇƘŀƴǳƳŜǊƛŎ ƭƛǘŜǊŀƭǎ ōŜŎŀǳse 
statements may be as long as 255 characters. 

Numeric literals may be split across lines just as alphanumeric literals are, using either of the above techniques and 
both reserved and user-defined words can be split across lines too (using the first technique).  The continuation of 
numeric literals and user-defined/reserved words is provided merely to provide compatibility with older COBOL 
versions and programs, but should not be used with new programs ς it just makes for ugly-looking programs. 

                                                                 

8
 Lƴ ǘƘŜ / ǇǊƻƎǊŀƳƳƛƴƎ ƭŀƴƎǳŀƎŜΣ ǎǘǊƛƴƎǎ Ƴǳǎǘ ōŜ ǘŜǊƳƛƴŀǘŜŘ ǿƛǘƘ ŀ ƴǳƭƭ ōȅǘŜ ό·ΩллΩύΦ 
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{ŜŜ !ƭǎƻΧ 

Fixed-Format Source Code 1.5.1.1 

5ŜŦƛƴƛƴƎ ŀ 5ŀǘŀ LǘŜƳΩǎ PICTURE 5.2.1.6 
 

The NUMVAL Intrinsic Function 6.1.14.58 

The NUMVAL-C Intrinsic Function 6.1.14.59 
 

1.9. Use of Figurative Constants  

Figurative constants are reserved words that may be used in lieu of certain literals.  In general, a figurative constant 
may be freely used anywhere its corresponding value could have been used; when used, their value is interpreted 
were an arbitrarily long sequence of the characters in question. 

The following chart lists the GNU COBOL figurative constants and their respective equivalent values. 

Figure 1-3 - Figurative Constants 

Figurative 
Constant 

Type of 
Literal 

Equivalent Value 

ZERO, ZEROS, 
ZEROES 

Numeric 0 

SPACE, SPACES Alphanumeric Blank  
QUOTE, 
QUOTES 

Alphanumeric Double-quote character(s) 

LOW-VALUE, 
LOW-VALUES 

Alphanumeric The character whose value in the programs collating sequence is lowest.  If a 
program is using the ASCII collating sequence, this will represent a sequence of 
characters comprised entirely of 0-bits. 

HIGH-VALUE, 
HIGH-VALUES 

Alphanumeric The character whose value in the programs collating sequence is highest.  If a 
program is using the ASCII collating sequence, this will represent a sequence of 
characters comprised entirely of 1-bits. 

NULL Alphanumeric A character comprised entirely of zero-bits (regardless of the programs collating 
sequence). 

1.10. User-Defined Names 

When you write GNU COBOL ǇǊƻƎǊŀƳǎΣ ȅƻǳΩƭƭ ƴŜŜŘ ǘƻ ŎǊŜŀǘŜ ŀ ǾŀǊƛŜǘȅ ƻŦ ƴŀƳŜǎ ǘƻ ǊŜǇǊŜǎŜƴǘ ǾŀǊƛƻǳǎ ŀǎǇŜŎǘǎ ƻŦ ǘƘŜ 
program, the programs data and the external environment in which the program is running.   

User-defined names may be composed fǊƻƳ ǘƘŜ ŎƘŀǊŀŎǘŜǊǎ ά!έ ǘƘǊƻǳƎƘ ά½έ όǳǇǇŜǊ- and/or lower-ŎŀǎŜύΣ άлέ ǘƘǊƻǳƎƘ 
άфέΣ ŘŀǎƘ όά-άύ ŀƴŘ ǳƴŘŜǊǎŎƻǊŜ όάψέύΦ  ¦ǎŜǊ-defined names may neither start nor end with hyphen or underscore 
characters. 

With the exception of procedure names, user-defined names must contain at least one letter. 

When user-defined names are created as names for data, they will be referenced in this document under the term 
identifier. 

1.11. Use of LENGTH OF 

 Alphanumeric literals and identifiers may optionally be prefixed with the clause 
άLENGTH OFέΦ  Lƴ ǎǳŎƘ ŎŀǎŜǎΣ ǘƘŜ ƭƛǘŜǊŀƭ ŀŎǘǳŀƭƭȅ ƛǎ ŀ numeric literal with a value 
equal to the number of bytes in the alphanumeric literal.  For example, the 
following two GNU COBOL statements both display the same result (27): 

01  Demo- Identifier          PIC X(27).  *> This is a 27 - character data - item  
.  
.  
.  
$)30,!9 ,%.'4( /& Ƨ4ÈÉÓ ÉÓ Á ,%.'4( /& %ØÁÍÐÌÅƨ 
DISPLAY LENGTH OF Demo- Identifier  
DISPLAY 27 

The LENGTH OF clause on a literal or identifier reference may generally be used anywhere a numeric literal might be 
specified, with the following exceptions: 

LENGTHOF 
numeric-literal-1
identifier-1
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1.  In place of a literal on a DISPLAY statement. 

2. As part of a WRITE or RELEASE ǎǘŀǘŜƳŜƴǘΩǎ FROM clause. 

3. As part of the TIMES clause of a PERFORM. 
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2. The GNU COBOL Compiler Directing Facility  [CDF] 

The Compiler Directing Facility is a means of controlling the compilation of GNU COBOL programs , providing a 
mechanism for dynamically setting or resetting certain compiler switches, introducing new source code from one or 
more source code libraries, making dynamic source code modifications or conditionally processing / ignoring source 
statements. 

When the compiler is operating in FIXED mode, all CDF statements must begin in column eight (8) or beyond. 

There are two types of supported CDF statements in GNU COBOL ς Text Manipulation Statements and Compiler 
Directives. 

2.1. Text Manipulation Statements  

CDF text manipulation statements are used to introduce new code into programs either with or without changes, or 
may be used to modify existing statements already in the program. 

2.1.1. The COPY Statement  

Figure 2-1 - COPY Syntax 

 
COPY statements are used to import copybooks into a program. 

GNU COBOL completely supports the use of copybooks.  These are separate source files containing ANY GNU COBOL 
SYNTAX WHATSOEVER, including other CDF statements. 

1. COPY statements may be used anywhere within a COBOL program where the code contained within the copybook 
would be syntactically valid. 

2. The syntax diagram above places great emphasis on a period at the end of the COPY statement and any 
REPLACING clauses it may have.  A period is absolutely mandatory at the end of every COPY statement, even if 
the COPY statement occurs within the scope of a command where a period might appear disruptive (such as 
within the scope of an LCΧ9b5-IF sequence; the period on the COPY command will not, however, affect the 
command scope in which the COPY occurs. 

3. All COPY statements are resolved and the contents of the corresponding copybooks inserted into the program 
source code before the actual compilation process begins.   

4. ¢ƘŜ ƻǇǘƛƻƴŀƭ άREPLACINGέ ŎƭŀǳǎŜ ŀƭƭƻǿǎ ŀƴȅ ǊŜǎŜǊǾŜŘ ǿƻǊŘǎ όword-1, word-2), data items (identifier-1, identifier-
2), literals (literal-1, literal-2) or whitespace-delimited phrases to be replaced.  Any number of such substitutions 
may be made as a copybook is included into a program. 

{ŜŜ !ƭǎƻΧ 

Copybooks 1.3.3.3 
 

How the Compiler Finds Copybooks 8.1.5 
 

2.1.2. The REPLACE Statement 

COPYcopybook-name IN| OF library-name-1 [ SUPPRESSPRINTING ]

REPLACING .

LEADING
TRAILING

==partial-word-1== BY ==partial-word-2==

==pseudo-text-1==
identifier-1
literal-1
word-1

==pseudo-text-2==
identifier-2
literal-2
word-2

BY

ƛ
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Format 1: 
Figure 2-2 - REPLACE (Format 1) Syntax 

 
Format 2: 
Figure 2-3 - REPLACE (Format 2) Syntax 

 

The REPLACE statement provides a mechanism for changing all or part of one or more GNU COBOL statements. 

1. The syntax diagrams above place great emphasis on a period at the end of the REPLACE.  A period is absolutely 
mandatory at the end of every REPLACE statement, even if the REPLACE statement occurs within the scope of a 
command where a period might appear disruptive (such as within the scope of an LCΧ9b5-IF sequence; the 
period on the REPLACE command will not, however, affect the command scope in which the REPLACE occurs. 

2. The REPLACE statement can be used to make changes to program source code in much the same way as the 
REPLACING option of the COPY statement can. 

3. Once a Format 1 REPLACE statement is encountered in the compilation unit, it will remain in-effect ς continuing 
to make those source code changes it specifies ς until one of the following occurs: 

a. Another Format 1 REPLACE is encountered; in such a case, the change rules defined by the former Format 1 
REPLACE will be replaced by those defined by the new REPLACE, unless the newly-encountered REPLACE 
ǎǘŀǘŜƳŜƴǘ ƛƴŎƭǳŘŜǎ ǘƘŜ άALSOέ ƪŜȅǿƻǊŘΤ ƛƴ ǘƘƛǎ ƛƴǎǘŀƴŎŜ, the REPLACE currently in-effect will be 
άǊŜƳŜƳōŜǊŜŘέ ŀƴŘ ǘƘŜƴ ǊŜǇƭŀŎŜŘ ōȅ ƻƴŜ ŎƻƳōƛƴƛƴƎ ǘƘŜ ŜŦŦŜŎǘǎ ƻŦ ǘƘŜ ŎǳǊǊŜƴǘƭȅ ƛƴ-effect REPLACE and the 
new one. 

b. A Format 2 REPLACE is encountered.  If the Format 2 REPLACE ƛƴŎƭǳŘŜǎ ǘƘŜ άLASTέ ƪŜȅǿƻǊŘΣ ǘƘŜ ŎǳǊǊŜƴǘƭȅ in-
effect REPLACE will be terminated and the most-ǊŜŎŜƴǘƭȅ άǊŜƳŜƳōŜǊŜŘέ REPLACE will be re-activated.  If the 
CƻǊƳŀǘ н w9t[!/9 ŘƻŜǎ ƴƻǘ ƛƴŎƭǳŘŜ ǘƘŜ άLASTέ ƪŜȅǿƻǊŘΣ ǘƘŜ ŎǳǊǊŜƴǘƭȅ ƛƴ-effect REPLACE will be terminated 
ŀƴŘ ŀƭƭ άǊŜƳŜƳōŜǊŜŘέ ǇǊƛƻǊ REPLACEs will be discarded; no further changes will be made until such a point as 
another Format 1 REPLACE (if any) is encountered. 

c. The last line of source code in the compilation unit has been processed. 

2.2. CDF Directives  

Compiler Directing Facility directives, or statements, are ŘŜƴƻǘŜŘ ōȅ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ŀ άҔҔέ ŎƘŀǊŀŎǘŜǊ ǎŜǉǳŜƴŎŜ ŀǎ ǇŀǊǘ 
of the statement name itself ς are used to influence the process of program compilation. 

2.2.1. The >>DEFINE Directive  

Figure 2-4 - >>DEFINE Syntax 

 

 

Use >>DEFINE to create CDF variables and (optionally) assign them either literal or environment variable values. 

1. CDF variables defined in this way become undefined once an END PROGRAM or END FUNCTION directive is 
encountered in the input source. 

REPLACE[ ALSO] .

==pseudo-text-1== BY ==pseudo-text-2==

LEADING
TRAILING

==partial-word-1== BY ==partial-word-2==

REPLACE[ LAST ] OFF .

>>DEFINE [ CONSTANT] cdf-variable-1 AS                           PARAMETER
literal-1

OFF

[ OVERRIDE]
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2. The >>DEFINE statement is one way to create CDF variables that may be processed by other CDF statements such 
as >>IF.  The >>SET statement provides another way to create them. 

3. CDF variable names follow the rules for standard GNU COBOL user-defined names, and may not duplicate any CDF 
reserved word.  CDF variable names may duplicate COBOL reserved words, provided the CONSTANT option is not 
specified, but such names are not recommended.  

4. The CONSTANT option, valid only in conjunction with literal-1, defines a CDF variable that may be used within 
your regular COBOL code as if it were a literal value.  Without the CONSTANT option, the CDF variable may only 
be referenced on other CDF statements. 

5. The OFF option is used to create a variable without assigning it any value. 

6. The PARAMETER option is used to create a variable whose value is that of the environment variable of the same 
name.  Note that this value assignment occurs at compilation time, not program execution time. 

7. ¢ƘŜ άliteral-1έ ƻǇǘƛƻƴ ƛǎ ǳǎŜŘ ǘƻ ǎǇŜŎƛŦȅ ŀ ƴǳƳŜǊƛŎ ƻǊ ŀƭǇƘŀƴǳƳŜǊƛŎ ƭƛǘŜǊŀƭ, as previously discussed. 

8. In the absence of the OVERRIDE option, cdf-variable-1 must not yet have been DEFINEd. 

9. When the OVERRIDE option is specified, cdf-variable-1 will be created with the specified value, if it had not yet 
been DEFINEd, or it will be re-DEFINEd with the new value if it had already been DEFINEd. 

10. {ŜŜ !ƭǎƻΧ 

Literals 1.8 

User-defined Names 1.10 
 

The >>SET CDF Statement 2.2.3 
 

2.2.2. The >>IF Directive  

Figure 2-5 - >>IF Syntax 

 

Conditionally process or ignore COBOL source 
statements and/or CDF text-manipulation 
statements depending upon the value of one or 
more conditional expressions based upon CDF 
variables. 

1. Each  >>IF statement must be terminated by 
an >>END-IF statement. 

2. There may be any number of >>ELIF clauses 
following an >>IF, including zero. 

3. The syntax of a constant-conditional expression is as follows: 

Figure 2-6 - >>IF constant-conditional-expression Format 

 

4. The text-1, text-2 and text-n entries represent lines of source code that may consist of any number of GNU COBOL 
statements and/or CDF text-manipulation statements (including none at all).  Currently, text-1, text-2 and text-n 
ǎƘƻǳƭŘ ƴƻǘ Ŏƻƴǘŀƛƴ ŀƴȅ /5C ŎƻƳǇƛƭŜǊ ŘƛǊŜŎǘƛǾŜǎ όάҔҔέ ǎǘŀǘŜments). 

5. Each constant-conditional-expression will be evaluated in the sequence in which they are coded in the >>IF 
statement and any >>ELIF clauses that may be present until one evaluates to TRUE.  Once one of them evaluates 
to TRUE, the corresponding text block of statements will be processed by the compiler and all others within the 
scope of the >>IF statement will be skipped.  If none of them evaluate to TRUE, the text-n block of statements 
(following the >>ELSE clause) will be processed by the compiler and all others within the scope of the >>IF 

>>IF constant-conditional-expression-1
[ program-source-lines-1 ]

>>ELIF constant-conditional-expression-1     
[ program-source-lines-2 ]

>>ELSE
[ program-source-lines-n ]

>>END- IF

ƛ

IS [ NOT ]
cdf-variable-1
literal-1

DEFINED
SET
cdf-relational-operator

cdf-variable-2
literal-2
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statement will be skipped.  If none of the constant-conditional-expressions  evaluate to TRUE and there is no 
>>ELSE clause, then none of the text blocks of statements within the scope of the >>IF will be processed by the 
compiler. 

6. The following rules pertain to constant-conditional-Expressions 

a. The DEFINED option tests for whether variable-1 has been defined, but not yet assigned a value όҔҔ59CLb9 Χ 
OFF); use the NOT option to test for the variable not being defined. 

b. The SET option tests for whether variable-1 has been given a value, either via a >>SET statement or via a 
>>DEFINE without the OFF option. 

c. Two CDF variables, two literals or a single CDF variable and a single literal may be compared against each 
other using a relational operator.  Unlike the standard GNU COBOL IF statement, multiple comparisons 
Ŏŀƴƴƻǘ ōŜ άANDέŜŘ ƻǊ άORέŜŘ ǘƻƎŜǘƘŜǊ; you may nest a second >>IF inside the first, however, to simulate an 
άANDέ ŀƴŘ ŀƴ άORέ Ƴŀȅ ōŜ ǎƛƳǳƭŀǘŜŘ Ǿƛŀ ǘƘŜ >>ELIF option.  Valid relational operators are as follows (you 
may use either words or symbols): 

GREATER THAN OR EQUAL TO >= 
GREATER THAN > 
LESS THAN OR EQUAL TO <= 
LESS THAN < 
EQUAL TO = 
 <> όƳŜŀƴƛƴƎ άƴƻǘ Ŝǉǳŀƭέύ 

2.2.3. The >>SET Directive  

Figure 2-7 - >>SET Syntax 

 

The >>SET statement provides an 
alternate means of performing the 
actions of the >>DEFINE and 
>>SOURCE statements, as well as a 
ƳŜŀƴǎ ƻŦ ŎƻƴǘǊƻƭƭƛƴƎ ǘƘŜ ά-freeέ Σ ά-
fixedέ  ŀƴŘ ά-ffold-copyέ  compiler 
switches from within program source 
code itself. 

1. CDF variables defined in this way become undefined once an END PROGRAM or END FUNCTION directive is 
encountered in the input source. 

2. The FOLDCOPYNAME ƻǇǘƛƻƴ ǇǊƻǾƛŘŜǎ ǘƘŜ ŜǉǳƛǾŀƭŜƴǘ ƻŦ ǎǇŜŎƛŦȅƛƴƎ ǘƘŜ ŎƻƳǇƛƭŜǊ ά-ffold-copy=xxxέ ǎǿƛǘŎƘΣ ǿƘŜǊŜ 
άȄȄȄέ ƛǎ ŜƛǘƘŜǊ άUPPERέ ƻǊ άLOWERέΦ 

3. The NOFOLDCOPYNAME option turns off the effect of either the >>SET FOLDCOPYNAME ǎǘŀǘŜƳŜƴǘ ƻǊ ǘƘŜ ά-
ffold-copyέ ǎǿƛǘŎƘΦ 

4. LŦ ǘƘŜ άCONSTANTέ ƻǇǘƛƻƴ ƛǎ ǳǎŜŘΣ ǘƘŜ άASέ ƻǇǘƛƻƴ must also be used. 

5. The remaining options of the >>SET statement provide equivalent functionality to the >>DEFINE and >>SOURCE 
statements, as shown in the following table: 

>>SET Statement Equivalent >>DEFINE or >>SOURCE Statement 

>>SET cdf-variable >>DEFINE cdf-variable AS OFF 

>>SET cdf-variable AS literal-1 >>DEFINE cdf-variable AS literal-1 

>>SET CONSTANT cdf-variable-1 AS literal-1 >>DEFINE CONSTANT cdf-variable-1 AS literal-1 

>>SET SOURCEFORMAT AS FIXED >>SOURCE FORMAT IS FIXEDΤ ǎŜǘǎ ǘƘŜ ά-fixedέ 
compiler switch 

>>SET SOURCEFORMAT AS FREE >>SOURCE FORMAT IS FREEΤ ǎŜǘǎ ǘƘŜ ά-freeέ ŎƻƳǇƛƭŜǊ 
switch 

[ CONSTANT] cdf-variable-1 [ AS literal-1 ]

SOURCEFORMATAS

NOFOLDCOPYNAME

FOLDCOPYNAMEAS

>>SET

UPPER
LOWER

FIXED
FREE
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{ŜŜ !ƭǎƻΧ 

Compiler Switches Reference 8.1.2 
 

 

2.2.4. The >>SOURCE Directive  

Figure 2-8 - >>SOURCE Syntax 

 

The >>SOURCE statement puts the compiler into FIXED or FREE 
source-code format mode.  This, in effect, provides yet another 
ƳŜŎƘŀƴƛǎƳ ŦƻǊ ŎƻƴǘǊƻƭƭƛƴƎ ǘƘŜ ά-freeέ  ŀƴŘ ά-fixedέ  compiler 
switches. 

1. You may switch between FIXED and FREE mode as desired. 

2. You may also use the >>SET statement to perform this function. 

3. If the compiler is already in the specified mode, this statement will have no effect. 

{ŜŜ !ƭǎƻΧ 

The >>SET CDF Statement 2.2.3 
 

Compiler Switches Reference 8.1.2 
 

2.2.5. The >>TURN Directive  

Figure 2-9 - >>TURN Syntax 

 

 

The >>TURN statement, while accepted syntactically, is currently non-functional. 
  

>>SOURCEFORMAT IS        
FIXED
FREE

>>TURN{ exception-name-1 [ file-name-1 ǂ ƛ ǆ ƛ CHECKING
ON [ WITH LOCATION]
OFF
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3. IDENTIFICATION DIVISION 

Figure 3-1 - IDENTIFICATION DIVISION Syntax 

 

The IDENTIFICATION DIVISION provides basic identification of the program by giving it a name, and optionally defining 
some high-level characteristics. 

1. While the actual IDENTIFICATION DIVISION header is optional, the PROGRAM-ID / FUNCTION-ID clause is not. 

2. The AUTHOR, DATE-COMPILED, DATE-WRITTEN, FUNCTION-ID, INSTALLATION, PROGRAM-ID, REMARKS and 
SECURITY clauses may be specified in any sequence.  These clauses are supported by GNU COBOL only to provide 
compatibility with programs written for the ANS1974 (or earlier) standards.  As of the ANS1985 standard, these 
clauses have been obsolete and should not be used in new programs. 

¢ƘŜ ά-Wobsoleteέ ŎƻƳǇƛƭŀǘƛƻƴ ǎǿƛǘŎƘ will cause the GNU COBOL compiler to issue warnings messages if these (or 
any other obsolete syntax) is used in a program. 

3. Both literal-1 and literal-2 must be actual alphanumeric literals and may not be figurative constants. 

4. The PROGRAM-ID and FUNCTION-ID clause serve to identify the program to the external (i.e. operating system) 
environment.  If there is no AS clause present, the program-name or function-name will serve as that external 
identification.  If there is an AS clause specified, that specified literal will serve as the external identification.  For 
ǘƘŜ ǊŜƳŀƛƴŘŜǊ ƻŦ ǘƘƛǎ ŘƻŎǳƳŜƴǘΣ ǘƘŀǘ άŜȄǘŜǊƴŀƭ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴέ ǿƛƭƭ ōŜ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ǘƘŜ primary entry-point name. 

5. The INITIAL, COMMON and RECURSIVE clauses are used only within subprograms serving as subroutines.  The 
COMMON clause should be used only within subprograms that are nested subprograms.  The INITIAL clause, if 
specified, guarantees the subprogram will be in its initial (i.e. compiled) state each and every time it is executed, 
not just the first time.  The COMMON clause may only be specified within a nested subprogram.  A nested 
subprogram declared as COMMON may be called from any nested program in the source file being compiled, not 
Ƨǳǎǘ ǘƘƻǎŜ άŀōƻǾŜέ ƛǘ ƛƴ ǘƘŜ ƴŜǎǘƛƴƎ ǎǘǊǳŎǘǳǊŜΦ  The RECURSIVE clause, if any, marks a subprogram as being able to 
invoke itself.  User-defined functions are always RECURSIVE. 

{ŜŜ !ƭǎƻΧ 

Subprograms Subroutines vs Functions 7.1 

Details Of Nested Subprograms 7.6 
 

Recursive Subprogramming 7.7 
 

 

 

IDENTIFICATION DIVISION.

PROGRAM- ID . program-name [ AS  literal-1 ] IS            PROGRAM .

FUNCTION- ID. function-name [ AS  literal-2 ] .

INITIAL
COMMON
RECURSIVE

[ AUTHOR. c omment- 1. ]

[ DATE- COMPILED. c omment- 2. ]

[ DATE- WRITTEN. c omment- 3. ]

[ INSTALLATION. c omment- 4. ]

[ REMARKS. c omment- 5. ]

[ SECURITY. c omment- 6. ]
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4.  ENVIRONMENT DIVISION 

Figure 4-1 - ENVIRONMENT DIVISION Syntax 

 

The ENVIRONMENT 
DIVISION defines the 
external computer 
environment in which the 
program will be operating.  
This includes defining any 
files that the program may 
be accessing.  

 

1. If none of the features provided by the ENVIRONMENT DIVISION are required by a program, the ENVIRONMENT 
DIVISION may be omitted from the program. 

4.1. CONFIGURATION SECTION 

Figure 4-2 - CONFIGURATION SECTION Syntax 

 

The CONFIGURATION DIVISION defines the computer system upon which the program is being compiled and 
executed and also specifies any special environmental configuration or compatibility characteristics. 

1. The CONFIGURATION SECTION is not allowed in a nested subprogram ς nested programs will inherit the 
CONFIGURATION SECTION settings of their parent program.   

2. If none of the features provided by the CONFIGURATION SECTION are required by a program, the entire 
CONFIGURATION SECTION may be omitted from the program. 

3. The sequence in which the CONFIGURATION SECTION paragraphs are specified is irrelevant. 

{ŜŜ !ƭǎƻΧ 

Details Of Nested Subprograms 7.6 
 

 

4.1.1. SOURCE-COMPUTER Paragraph  

Figure 4-3 - SOURCE-COMPUTER Paragraph Syntax 

 

The SOURCE-COMPUTER paragraph defines 
the computer upon which the program is 
being compiled and provides one way in 
which debugging code imbedded within the 
program may be activated. 

1. The SOURCE-COMPUTER paragraph is not allowed in a nested subprogram ς nested programs will inherit the 
SOURCE-COMPUTER settings of their parent program.   

ENVIRONMENTDIVISION.

CONFIGURATIONSECTION.
[ SOURCE- COMPUTER. compilation-computer-specifications ] 
[ OBJECT- COMPUTER. execution-computer-specifications ] 
[ REPOSITORY. function-specifications ] 
[ SPECIAL- NAMES. program-configuration-specifications ] 

INPUT- OUTPUTSECTION.
[ FILE - CONTROL. general-file-descriptions ] 
[ I - O- CONTROL. file-buffering-specifications ] 

CONFIGURATIONSECTION.
[ SOURCE- COMPUTER. compilation-computer-specifications ] 
[ OBJECT- COMPUTER. execution-computer-specifications ] 
[ REPOSITORY. function-specifications ] 
[ SPECIAL- NAMES. program-configuration-specifications ] 

SOURCE- COMPUTER. 
computer-name [ WITH DEBUGGINGMODE] .
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2. The value specified for computer-name is irrelevant, provided it is a valid COBOL word that does not match any 
GNU COBOL reserved word.  The computer-name may include spaces.  This need not match the computer-name 
used with the OBJECT-COMPUTER paragraph, if any 

3. The WITH DEBUGGING MODE clause, if present, will signal the compiler that debugging lines ς normally treated 
as comments - are to be compiled.   

4. Even without the WITH DEBUGGING MODE clause, it is still possible to compile debugging lines.  Debugging lines 
may also be compiled by specifying the ά- fdebugging-lineέ switch to the GNU COBOL compiler. 

5. {ŜŜ !ƭǎƻΧ 

Coding Comments in Programs 1.6 
 

Details Of Nested Subprograms 7.6 
 

4.1.2. OBJECT-COMPUTER Paragraph  

Figure 4-4 - OBJECT-COMPUTER Paragraph Syntax 

 

The OBJECT-COMPUTER 
paragraph describes the 
computer upon which the 
program will execute.  This 
paragraph is not merely 
documentation. 

1. The value specified for computer-name, if any, is irrelevant provided it is a valid COBOL word that does not match 
any GNU COBOL reserved word.  The computer-name may include spaces.  This need not match the computer-
name used with the SOURCE-COMPUTER paragraph, if any 

2. The OBJECT-COMPUTER paragraph is not allowed in a nested subprogram ς nested programs will inherit the 
OBJECT-COMPUTER settings of their parent program.   

3. The MEMORY SIZE and SEGMENT-LIMIT clauses are supported for compatibility purposes, but are non-functional 
in GNU COBOL. 

4. The PROGRAM COLLATING SEQUENCE clause allows you to specify a customized character collating sequence to 
be used when alphanumeric values are compared to one another.  Data will still be stored in the characterset 
native to the computer, but the logical sequence in which characters are ordered for comparison purposes can be 
ŀƭǘŜǊŜŘ ŦǊƻƳ ǘƘŀǘ ƛƴƘŜǊŜƴǘ ǘƻ ǘƘŜ ŎƻƳǇǳǘŜǊΩǎ ƴŀǘƛǾŜ ŎƘŀǊŀŎǘŜǊǎŜǘΦ  The alphabet-name-1 you specify needs to be 
defined in the SPECIAL-NAMES paragraph.   

5. If no PROGRAM COLLATING SEQUENCE clause is specified, the collating sequence implied by the characterset 
native to the computer (usually ASCII) will be used. 

6. The optional CHARACTER CLASSIFICATION clause may be used to specify a locale for the environment in which 
the program will be executing, for the purpose of influencing the uppercase and lowercase mappings of 
characters for the UPPER-CASE and LOWER-CASE intrinsic functions and the classification of characters for the 
ALPHABETIC, ALPHABETIC-LOWER and ALPHABETIC-UPPER class tests. 

The definitions of these classes will be taken from the cultural convention specification (LC_CTYPE) from the 
specified locale. 

locale-name-1

LOCALE
USER- DEFAULT
SYSTEM- DEFAULT

OBJECT- COMPUTER.
[ computer-name ]

MEMORYSIZE IS integer-1 

[ PROGRAM COLLATINGSEQUENCE IS alphabet-name-1 ]

[ SEGMENT- LIMIT IS integer-2 ]

[ CHARACTER CLASSIFICATIONIS                  ]

.

WORDS
CHARACTERS
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The meanings of the four locale specifications are as follows: 

 locale-name-1 references a LOCALE definition that must occur within the SPECIAL-NAMES paragraph. 
 The keyword LOCALE refers to the current locale (in effect at the time the program is executed) 
 The keyword USER-DEFAULT references the default locale specified for the user currently executing this 

program. 
 The keyword SYSTEM-DEFAULT denotes the default locale specified for the computer upon which the 

program is executing. 

Absence of a CHARACTER CLASSIFICATION clause will cause character classification to occur according to the 
ǊǳƭŜǎ ŦƻǊ ǘƘŜ ŎƻƳǇǳǘŜǊΩǎ ƴŀǘƛǾŜ ŎƘŀǊŀŎǘŜǊǎŜǘ ό!{/LLΣ 9./5L/Σ ΧύΦ 

{ŜŜ !ƭǎƻΧ 

The SPECIAL-NAMES Paragraph 4.1.4 

Class Tests 6.1.4.2.2 

LOWER-CASE Intrinsic Function 6.1.7.39 
 

UPPER-CASE Intrinsic Function 6.1.7.87 

Details Of Nested Subprograms 7.6 
 

4.1.3. REPOSITORY Paragraph  

Figure 4-5 - REPOSITORY Paragraph Syntax 

 

The REPOSITORY 
paragraph provides a 
mechanism for 
controlling access to 
the various built-in 
intrinsic functions and 
any user-defined 
functions that your 
program will be using. 

1. The REPOSITORY paragraph is not allowed in a nested subprogram ς nested programs will inherit the 
REPOSITORY settings of their parent program.   

2. ¢ƘŜ άINTRINSICέ ŎƭŀǳǎŜ ŀƭƭƻǿǎ ȅou to flag one or more (or ALL) built-in intrinsic functions as being usable without 
ǘƘŜ ƴŜŜŘ ǘƻ ŎƻŘŜ ǘƘŜ ƪŜȅǿƻǊŘ άFUNCTIONέ ƛƴ ŦǊƻƴǘ ƻŦ ǘƘŜ ŦǳƴŎǘƛƻƴ ƴŀƳŜǎΦ   

3. As an alternative to using the άFUNCTION ALL INTRINSICέ clause, you may instead compile your GNU COBOL 
programs using the ά-ffunctions-allέ ǎǿƛǘŎƘ. 

4. The function-prototype-name-1 option is required to specify the name of a user-defined function your program 
will be using.  Optionally, should you desire, you may specify an alias name by which you will reference that user-
ŘŜŦƛƴŜŘ ŦǳƴŎǘƛƻƴΦ  {ƘƻǳƭŘ ȅƻǳ ǿƛǎƘΣ ȅƻǳ Ƴŀȅ ŀƭǎƻ ǳǎŜ ǘƘŜ άASέ ŎƭŀǳǎŜ ǘƻ ǇǊƻǾƛŘŜ ŀƴ ŀƭƛŀǎ ƴŀƳŜ ŦƻǊ ŀ ōǳƛƭǘ-in 
intrinsic function. 

The following example accomplishes these objectives: 

 Lǘ ŜƴŀōƭŜǎ ŀƭƭ ƛƴǘǊƛƴǎƛŎ ŦǳƴŎǘƛƻƴǎ ǘƻ ōŜ ǎǇŜŎƛŦƛŜŘ ǿƛǘƘƻǳǘ ǘƘŜ ǳǎŜ ƻŦ ǘƘŜ άFUNCTIONέ ƪŜȅǿƻǊŘΦ 
 It names two user-ŘŜŦƛƴŜŘ ŦǳƴŎǘƛƻƴǎ ǘƘŀǘ ǿƛƭƭ ōŜ ǳǎŜŘ ōȅ ǘƘŜ ǇǊƻƎǊŀƳΥ άa¸-FUNCTION-мέ ŀƴŘ ά¦{9w-

DEFINED-FUNCTION-NUMBER-нέ 
 Lǘ ǎǇŜŎƛŦƛŜǎ ǘƘŜ ŀƭƛŀǎ ƴŀƳŜǎ ά{LDa!έ ŦƻǊ ǘƘŜ ƛƴǘǊƛƴǎƛŎ ŦǳƴŎǘƛƻƴ ά{¢!b5!w5-59±L!¢Lhbέ ŀƴŘ ά¦5Cнέ ŦƻǊ 
ά¦{9w-DEFINED-FUNCTION-NUMBER-нέΦ 

REPOSITORY. 
    FUNCTION ALL INTRINSIC. 
    FUNCTION MY- FUNCTION- 1.  
    FUNCTION USER- DEFINED- FUNCTION- NUMBER-ʧ !3 Ƨ5$&ʧƨƚ 
    FUNCTION STANDARD- DEVIATION !3 Ƨ3)'-!ƨƚ 

REPOSITORY.

FUNCTION . ƛ

[ AS literal-1 ]
Intrinsic-function-name-2
Function-prototype-name-1

intrinsic-function-name-1

ALL
INTRINSIC
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A SPECIAL NOTE ABOUT USER-DEFINED FUNCTIONS ς because you must name a user-defined function that your 
program will be using in the REPOSITORY paragraph, you may always ǊŜŦŜǊŜƴŎŜ ǘƘŀǘ ŦǳƴŎǘƛƻƴ ŦǊƻƳ ȅƻǳǊ ǇǊƻƎǊŀƳΩǎ 
PROCEDURE DIVISION ǿƛǘƘƻǳǘ ƴŜŜŘƛƴƎ ǘƻ ǳǎŜ ǘƘŜ άFUNCTIONέ ƪŜȅǿƻǊŘΦ 

{ŜŜ !ƭǎƻΧ 

Intrinsic Functions 6.1.7 

User-defined Functions 7.4.2 
 

Details Of Nested Subprograms 7.6 
 

4.1.4. SPECIAL-NAMES Paragraph  

Figure 4-6 - SPECIAL-NAMES Paragraph Syntax 

 

The SPECIAL-NAMES paragraph 
provides a means for specifying 
various program and operating 
environment configuration options. 

1. The SPECIAL-NAMES paragraph is 
not allowed in a nested 
subprogram ς nested programs 
will inherit the SPECIAL-NAMES 
settings of their parent program.   

2. The various clauses that may be 
specified within the SPECIAL-
NAMES paragraph may be coded 
in any order. 

3. Only the final clause specified 
within the SPECIAL-NAMES 
paragraph should be terminated 
with a period. 

4. The CALL-CONVENTION clause 
allows a decimal integer, 
representing a series of ON/OFF 
switch settings, to be associated 
with a mnemonic name which 
may then be coded on CALL 
statements.  The switch settings 
defined by this mnemonic will 
then control how the linkage to 
the subroutine (invoked by the 
CALL statement that references 
mnemonic-name-1) will be 
handled.   

5. The CONSOLE IS CRT clause, if specified, will cause any DISPLAY or ACCEPT ǎǘŀǘŜƳŜƴǘǎ ƭŀŎƪƛƴƎ ŜȄǇƭƛŎƛǘ άUPONέ 
clauses to be treated as full-screen DISPLAYs or ACCEPTs. 

6. If the CRT STATUS clause is not specified, an implicit COB-CRT-STATUS identifier (with a PICTURE of 9(4)) will be 
allocated for the purpose of receiving screen ACCEPT statuses.  If it is specified, then identifier-1 must be defined 
in the program as a PIC 9(4) field.   

7. The CURRENCY SIGN clause may be used to define any single character as the currency sign used in PICTURE 
symbol editing.  The default currency sign is a dollar-sign ($). 

8. The CURSOR IS clause allows you to specify a 4- or 6-character data item into which the cursor screen location at 
the time a screen ACCEPT  is satisfied.  The value will be returned as rrcc or rrrccc, depending upon the length of 
the specified identifier-2Σ ǿƘŜǊŜ άǊǊέ ŀƴŘ άǊǊǊέ ǊŜǇǊŜǎŜƴǘ ǘƘŜ Ǌƻǿ ƴǳƳōŜǊ όǎǘŀǊǘƛƴƎ ŀǘ ȊŜǊƻύ ŀƴŘ άŎŎέ ŀƴŘ άŎŎŎέ 
represent the column number (also starting at zero).  There is no default data item allocated for this data if the 
CURSOR IS clause is not specified. 

SPECIAL- NAMES.

[ CALL- CONVENTION integer-1 IS mnemonic-name-1 ]

[ CONSOLEIS CRT ]

[ CRT STATUSIS identifier-1 ]

[ CURRENCYSIGN IS literal-1 ]

[ CURSORIS identifier-2 ]

[ DECIMAL- POINT IS COMMA]

[ EVENTSTATUSIS identifier-3 ]

[ LOCALE locale-name-1 IS literal-2 ] ƛ

[ NUMERICSIGN IS TRAILING SEPARATE]

[ SCREENCONTROLIS identifier-4 ]

[ device-name-1 IS mnemonic-name-2 ] ƛ 

[ feature-name-1 IS mnemonic-name-3 ] ƛ 

[ alphabet-name-clause ] ƛ 

[ class-definition-clause ] ƛ 

[ switch-definition-clause ] ƛ 

[ symbolic-characters-clause ] ƛ 

.
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9. The DECIMAL POINT IS COMMA ŎƭŀǳǎŜ ǊŜǾŜǊǎŜǎ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ ǘƘŜ άΣέ ŀƴŘ άΦέ ŎƘŀǊŀŎǘŜǊǎ ǿƘŜƴ ǘƘŜȅ ŀǊŜ ǳǎŜŘ ŀǎ 
PICTURE editing symbols and numeric literals.  This can have unwanted side-effects. 

10. The LOCALE clause may be used to associate external OS-defined locale names (literal-6) with an internal name 
(locale-name-1) that may then be referenced within the program.  Locale names are defined by the Operating 
System and/or C compiler GNU COBOL will be utilizing on your computer. 

The following table provides a list of possible locale codes, fgor example, that would be available on a Windows 
computer running a GNU COBOL that was built utilizing the MinGW Unix-emulator and the GNU C compiler (gcc): 

Figure 4-7 ς Typical Locale Codes 
af_ZA 
am_ET 
ar_AE 
ar_BH 
ar_DZ 
ar_EG 
ar_IQ 
ar_JO 
ar_KW 
ar_LB 
ar_LY 
ar_MA 
ar_OM 
ar_QA 
ar_SA 
ar_SY 
ar_TN 
ar_YE 
arn_CL 
as_IN 
az_Cyrl_AZ 
az_Latn_AZ 
ba_R 

be_BY 
bg_BG 
bn_IN 
bo_BT 
bo_CN 
br_FR 
bs_Cyrl_BA 
bs_Latn_BA 
ca_ES 
cs_CZ 
cy_GB 
da_DK 
de_AT 
de_CH 
de_DE 
de_LI 
de_LU 
dsb_DE 
dv_MV 
el_GR 
en_029 
en_AU 
en_BZ 

en_CA 
en_GB 
en_IE 
en_IN 
en_JM 
en_MY 
en_NZ 
en_PH 
en_SG 
en_TT 
en_US 
en_ZA 
en_ZW 
es_AR 
es_BO 
es_CL 
es_CO 
es_CR 
es_DO 
es_EC 
es_ES 
es_GT 
es_HN 

es_MX 
es_NI 
es_PA 
es_PE 
es_PR 
es_PY 
es_SV 
es_US 
es_UY 
es_VE 
et_EE 
eu_ES 
fa_IR 
fi_FI 
fil_PH 
fo_FO 
fr_BE 
fr_CA 
fr_CH 
fr_FR 
fr_LU 
fr_MC 
fy_NL 

ga_IE 
gbz_AF 
gl_ES 
gsw_FR 
gu_IN 
ha_Latn_NG 
he_IL 
hi_IN 
hr_BA 
hr_HR 
hu_HU 
hy_AM 
id_ID 
ig_NG 
ii_CN 
is_IS 
it_CH 
it_IT 
iu_Cans_CA 
iu_Latn_CA 
ja_JP 
ka_GE 
kh_KH 

kk_KZ 
kl_GL 
kn_IN 
ko_KR 
kok_IN 
ky_KG 
lb_LU 
lo_LA 
lt_LT 
lv_LV 
mi_NZ 
mk_MK 
ml_IN 
mn_Cyrl_MN 
mn_Mong_CN 
moh_CA 
mr_IN 
ms_BN 
ms_MY 
mt_MT 
nb_NO 
ne_NP 
nl_BE 

nl_NL 
nn_NO 
ns_ZA 
oc_FR 
or_IN 
pa_IN 
pl_PL 
ps_AF 
pt_BR 
pt_PT 
qut_GT 
quz_BO 
quz_EC 
quz_PE 
rm_CH 
ro_RO 
ru_RU 
rw_RW 
sa_IN 
sah_RU 
se_FI 
se_NO 
se_SE 

si_LK 
sk_SK 
sl_SI 
sma_NO 
sma_SE 
smj_NO 
smj_SE 
smn_FI 
sms_FI 
sq_AL 
sr_Cyrl_BA 
sr_Cyrl_CS 
sr_Latn_BA 
sr_Latn_CS 
sv_FI 
sv_SE 
sw_KE 
syr_SY 
ta_IN 
te_IN 
tg_Cyrl_TJ 
th_TH tk_TM 
tmz_Latn_DZ 

tn_ZA 
tr_IN 
tr_TR 
tt_RU 
ug_CN 
uk_UA 
ur_PK 
uz_Cyrl_UZ 
uz_Latn_UZ 
vi_VN 
wen_DE 
wo_SN 
xh_ZA 
yo_NG 
zh_CN 
zh_HK 
zh_MO 
zh_SG 
zh_TW 
zu_ZA 

11. The NUMERIC SIGN IS TRAILING SEPARATE specification causes all signed numeric USAGE DISPLAY data items to 
be created as if the SIGN IS TRAILING SEPARATE CHARACTER clause was included in their definitions. 

12. While the SCREEN CONTROL and EVENT STATUS clauses are clearly noted at compilation time as being 
unsupported, the CURSOR IS clause is not; currently, however, it appears to be non-functional at runtime.  

13. ¢ƘŜ άdevice-name IS mnemonic-name-2έ clause allows you to specify an alternate name for one of the built-in 
GNU COBOL ŘŜǾƛŎŜ ƴŀƳŜǎ ǎǇŜŎƛŦƛŜŘ ōŜŦƻǊŜ ǘƘŜ άISέΦ  The list of device names built-into GNU COBOL, and the 
physical device associated with that name, are as follows: 

Figure 4-8 - Built-In GNU COBOL Device Names 

Built-In GNU COBOL Device Name Associated Actual Device 

CONSOLE This is the (screen-mode) display of the PC or Unix 
system 

STDIN 
SYSIN 
SYSIPT 

Standard system input (pipe 0).  On a PC or UNIX 
system, this is typically the keyboard.  Can be specified 
to a GNU COBOL program from a file by adding the 
ǎŜǉǳŜƴŎŜ ά0< filenameέ ǘƻ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ǇǊƻƎǊŀƳǎ 
execution command. 

PRINTER 
STDOUT 
SYSLIST 
SYSLST 
SYSOUT 

Standard system output (pipe 1).  On a PC or UNIX 
system, this is typically the display.  Can be sent to a file 
by ŀŘŘƛƴƎ ǘƘŜ ǎŜǉǳŜƴŎŜ ά1> filenameέ ǘƻ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ 
programs execution command. 

STDERR 
SYSERR 

Standard system error output (pipe 2).  On a PC or 
UNIX system, this is typically the display.  Can be sent 
ǘƻ ŀ ŦƛƭŜ ōȅ ŀŘŘƛƴƎ ǘƘŜ ǎŜǉǳŜƴŎŜ ά2> filenameέ ǘƻ ǘƘe 
end of the programs execution command. 

14. ¢ƘŜ άfeature-name-1 IS mnemonic-name-3έ ŎƭŀǳǎŜ ŀƭƭƻǿ ŦƻǊ ƳƴŜƳƻƴƛŎ ƴŀƳŜǎ ǘƻ ōŜ ŀǎǎƛƎƴŜŘ ǘƻ ǳǇ ǘƻ ǘƘŜ мо 
ǇǊƛƴǘŜǊ ŎƘŀƴƴŜƭ όƛΦŜΦ ǾŜǊǘƛŎŀƭ ǇŀƎŜ ǇƻǎƛǘƛƻƴƛƴƎύ Ǉƻǎƛǘƛƻƴ ŦŜŀǘǳǊŜ ƴŀƳŜǎ άC01έ ǘƘǊƻǳƎƘ άC12έ ŀƴŘ άCSPέΦ  hƴŎŜ ŀ 
ŎƘŀƴƴŜƭ Ǉƻǎƛǘƛƻƴ Ƙŀǎ ōŜŜƴ ŀǎǎƛƎƴŜŘ ŀ ƳƴŜƳƻƴƛŎ ƴŀƳŜΣ ǎǘŀǘŜƳŜƴǘǎ ƻŦ ǘƘŜ ŦƻǊƳ άWRITE record-name AFTER 
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ADVANCING mnemonic-name-3έ
9
 may be coded to write the specified print record at the channel position 

assigned to mnemonic-name-3. 

Printers supporting channel positioning are generally mainframe-type line printers.  When writing to printers that 
do not support channel positioning, a formfeed will be issued to the printer. 

The CSP ǇƻǎƛǘƛƻƴƛƴƎ ƻǇǘƛƻƴ ǎǘŀƴŘǎ ŦƻǊ άbƻ {ǇŀŎƛƴƎέΦ  ¢ŜǎǘƛƴƎ ƻƴ ŀ aƛƴD² ōǳƛƭŘ ƻŦ GNU COBOL shows that this too 
results in a formfeed being issued. 

{ŜŜ !ƭǎƻΧ 

Using Commas and Semicolons 1.7 

OBJECT-COMPUTER And LOCALEs 4.1.2 

5ŜŦƛƴƛƴƎ ŀ 5ŀǘŀ LǘŜƳΩǎ PICTURE 5.2.1.6 
 

The ACCEPT Statement (Screen Data) 6.4.1.4 

The CALL Statement 6.4.5 

Details Of Nested Subprograms 7.6 
 

4.1.4.1. The alphabet -name Clause 

Figure 4-9 - The SPECIAL-NAMES "alphabet-name" Clause 

 

 

The ALPHABET clause provides a means for 
relating a name to a specified character code set 
or collating sequence, including those you define 
ȅƻǳǊǎŜƭŦ ǳǎƛƴƎ ǘƘŜ άliteral-1έ ƻǇǘƛƻƴΦ  You may 
specify an alphanumeric literal for any of the 
literal-1, literal-2 or literal-3 specifications.  You 
may also specify any of the figurative constants 
SPACE, SPACES, ZERO, ZEROS, ZEROES, QUOTE, 
QUOTES, HIGH-VALUE, HIGH-VALUES, LOW-
VALUE or LOW-VALUES. 

1. ¢ƘŜ ǊŜǎŜǊǾŜŘ ǿƻǊŘ άTHROUGHέ Ƴŀȅ ōŜ ǳǎŜŘ 
ƛƴǘŜǊŎƘŀƴƎŜŀōƭȅ ǿƛǘƘ άTHRUέΦ 

4.1.4.2. The class-name Clause 

Figure 4-10 - The SPECIAL-NAMES "class-name" Clause 

 

User-defined classes are defined using the 
CLASS clause.   

1. The reserved word THROUGH may be used interchangeably with THRU. 

2. Both literal-1 and literal-2 must be alphanumeric literals of length 1. 

3. ¢ƘŜ ƭƛǘŜǊŀƭόǎύ ǎǇŜŎƛŦƛŜŘ ƻƴ ǘƘŀǘ ŎƭŀǳǎŜ ŘŜŦƛƴŜ ǘƘŜ ǇƻǎǎƛōƭŜ ŎƘŀǊŀŎǘŜǊǎ ǘƘŀǘ Ƴŀȅ ōŜ ŦƻǳƴŘ ƛƴ ŀ Řŀǘŀ ƛǘŜƳΩǎ ǾŀƭǳŜ ƛƴ 
order to be considered part of the class. 

For example, the follƻǿƛƴƎ ŘŜŦƛƴŜǎ ŀ Ŏƭŀǎǎ ŎŀƭƭŜŘ άIŜȄŀŘŜŎƛƳŀƭέΣ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ ǿƘƛŎƘ ǎǇŜŎƛŦƛŜǎ ǘƘŜ ƻƴƭȅ 
ŎƘŀǊŀŎǘŜǊǎ ǘƘŀǘ Ƴŀȅ ōŜ ǇǊŜǎŜƴǘ ƛƴ ŀƴ ŀƭǇƘŀƴǳƳŜǊƛŎ Řŀǘŀ ƛǘŜƳ ƛŦ ǘƘŀǘ Řŀǘŀ ƛǘŜƳ ƛǎ ǘƻ ōŜ ǇŀǊǘ ƻŦ ǘƘŜ άIŜȄŀŘŜŎƛƳŀƭέ 
class: 

#,!33 (ÅØÁÄÅÃÉÍÁÌ )3 ƥʣƦ 4(25 ƥʮƦ 
                     ƥ!Ʀ 4(25 ƥ&Ʀ 
                     ƥÁƦ 4(25 ƥÆƦ 

4. See section  for an example of how this user-defined class might be used. 

                                                                 

9
 BEFORE ADVANCING is possible also.  See the WRITE statement in section 6.2.50 for additional information. 

ALPHABETalphabet-name-1 IS

NATIVE
STANDARD- 1
STANDARD- 2
EBCDIC

literal-1 ƛ
THRU| THROUGHliteral-2
{ ALSO literal-3 ǆ ƛ

CLASSclass-name-1 IS

{ literal-1 [ THRU| THROUGHliteral-2 ] ǆ ƛ
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{ŜŜ !ƭǎƻΧ 

Class Tests 6.1.4.2.2 
 

 

4.1.4.3. The switch -definition  Clause 

Figure 4-11 - The SPECIAL-NAMES "switch-definition" Clause 

 

The switch-definition clause associates a condition-name with 
a run-time execution switch so that the status of that switch 
may be tested from within a program.  

 

1. The valid switch-names are SWITCH-0 through SWITCH-15. 

2. LŦ ǘƘŜ ǇǊƻƎǊŀƳ ƛǎ ŎƻƳǇƛƭŜŘ ǿƛǘƘ ǘƘŜ ά-fsyntax-extensionέ ŎƻƳǇƛƭŜǊ ǎǿƛǘŎƘΣ ǘƘŜ ǎǿƛǘŎƘ ƴŀƳŜǎ άSW0έ ǘƘǊƻǳƎƘ 
άSW15έ ŀǊŜ ŀƭǎƻ ǾŀƭƛŘΤ ǘƘŜȅ ŎƻǊǊŜǎǇƻƴŘ ǘƻ άSWITCH-0έ ǘƘǊƻǳƎƘ άSWITCH-15έΣ ǊŜǎǇŜŎǘƛǾŜƭȅΦ 

3. At execution time, each switch will be associated ǿƛǘƘ ŀƴ ŜƴǾƛǊƻƴƳŜƴǘ ǾŀǊƛŀōƭŜ ƴŀƳŜŘ άCOB_SWITCH_nέΣ ǿƘŜǊŜ 
άnέ ǿƛƭƭ ƘŀǾŜ ǘƘŜ ǾŀƭǳŜ άлέ ǘƘǊƻǳƎƘ άмрέΦ  !ƴȅ ƻŦ ǘƘŜǎŜ ǎƛȄǘŜŜƴ ŜƴǾƛǊƻƴƳŜƴǘ ǾŀǊƛŀōƭŜǎ ǘƘŀǘ ƘŀǾŜ ǘƘŜ ǾŀƭǳŜ άhbέ 
(regardless of upper- or lower-ŎŀǎŜ ǾŀƭǳŜύ ǿƛƭƭ ōŜ ŎƻƴǎƛŘŜǊŜŘ ǘƻ ōŜ ǎŜǘ άƻƴέΦ  !ƴȅ ƻŦ ǘƘese sixteen environment 
ǾŀǊƛŀōƭŜǎ ƘŀǾƛƴƎ ƴƻ ǾŀƭǳŜ ŀǘ ŀƭƭ ƻǊ ŀ ǾŀƭǳŜ ƻǘƘŜǊ ǘƘŀƴ άhbέ ǿƛƭƭ ōŜ ŎƻƴǎƛŘŜǊŜŘ άƻŦŦέΦ 

4. 9ŀŎƘ ǎǇŜŎƛŦƛŜŘ ǎǿƛǘŎƘ Ƴǳǎǘ ƘŀǾŜ ŀǘ ƭŜŀǎǘ ƻƴŜ ƻŦ ŀ άIS mnemonic-nameέΣ ON STATUS or an OFF STATUS option 
defined for it (otherwise there will be no way to reference the switch from within a GNU COBOL program). 

5. ¢ƘŜ άIS mnemonic-nameέ ǎȅƴǘŀȄ ǇǊƻǾƛŘŜǎ ŀ ƳŜŀƴǎ ŦƻǊ ǎŜǘǘƛƴƎ ǘƘŜ ǎǿƛǘŎƘ ǘƻ ŜƛǘƘŜǊ ŀƴ ON or OFF value via the SET 
statement. 

6. The ON STATUS and OFF STATUS syntax provides a way of associating a condition-name with either the on or off 
status of the switch, so that status may be tested at execution time via the IF statement. 

{ŜŜ !ƭǎƻΧ 

Condition Names 6.1.4.2.1 

Switch-Status Conditions 6.1.4.2.4 
 

The IF Statement 6.2.21 

The SET SWITCH Statement 6.4.39.7 
 

4.1.4.4. The symbolic -characters  clause 

Figure 4-12 - The SPECIAL-NAMES "symbolic-characters" Clause 

 

The SYMBOLIC CHARACTERS 
clause may be used to define your 
own figurative constants.   

1. The word IS may be substituted for the word ARE, if desired. 

2. There must be exactly as many integer-1 values specified after the word ARE (or IS) as there are symbolic-
character-1 names specified before it. 

3. 9ŀŎƘ ǎȅƳōƻƭƛŎ ŎƘŀǊŀŎǘŜǊ ƴŀƳŜ ǿƛƭƭ ōŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ άinteger-мέth character in the alphabet 
named in the IN clause.  The integer values are selecting characters from the alphabet by their ordinal position 
and not by their numeric value; thus, an integer of 15 will select the 15

th
 character in the specified alphabet, 

regardless of the actual numeric value of the bit pattern that constitutes that character. 

4. If no alphabet-name-1 is specified, the systems native characterset will be assumed. 

The following two code examples define the same set of figurative constant names for five ASCII control characters 
όŀǎǎǳƳƛƴƎ ǘƘŀǘ !{/LL ƛǎ ǘƘŜ ǎȅǎǘŜƳΩǎ ƴŀǘƛǾŜ ŎƘŀǊŀŎǘŜǊǎŜǘύΦ  ¢ƘŜ ǘǿƻ ŜȄŀƳǇƭŜǎ ŀǊŜ ƛŘŜƴǘƛŎŀƭ ƛƴ ǘƘŜƛǊ ŜŦŦŜŎǘǎΣ ŜǾŜƴ ǘƘƻǳƎƘ 
the manner in which the figurative constants are defined is different. 

switch-name-1 [ IS mnemonic-name-1 ]

ON STATUS IS condition-name-1
OFF STATUS IS condition-name-2

ƛ

SYMBOLICCHARACTERS 

{ { symbolic-character-1 ǆ ƛARE { integer-1 ǆ ƛ ǆ ƛ

[ IN alphabet-name-1 ]
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SPECIAL- NAMES. 
    SYMBOLIC CHARACTERS NUL IS 1 
                        SOH IS 2  
                        BEL IS 8  
                        DC1 IS 18  
                        DC2 IS 19.  

SPECIAL- NAMES. 
    SYMBOLIC CHARACTERS NUL SOH BEL DC1 DC2 
                    ARE   1   2   8  18  19.  

4.2. INPUT-OUTPUT SECTION 

Figure 4-13 - INPUT-OUTPUT SECTION Syntax 

 

The INPUT-OUTPUT section provides 
for the definition of any files the 
program will be accessing as well as 
control of the I/O buffering process 
against those files.  

1. If the compiler άŎƻƴŦƛƎέ ŦƛƭŜ ȅƻǳ ŀǊŜ ǳǎƛƴƎ Ƙŀǎ άǊŜƭŀȄŜŘ-syntax-ŎƘŜŎƪέ ǎŜǘ ǘƻ άȅŜǎέΣ ǘƘŜ FILE-CONTROL and I-O-
CONTROL paragraphs may be specified without the INPUT-OUTPUT SECTION header having been specified.   

2. If the program uses no files, it needs neither a FILE-CONTROL or I-O-CONTROL paragraph. 

{ŜŜ !ƭǎƻΧ 

GNU COBOL άŎƻƴŦƛƎέ CƛƭŜǎ 8.1.6 
 

 

INPUT- OUTPUTSECTION.
[ FILE - CONTROL. general-file-descriptions ] 
[ I - O- CONTROL. file-buffering-specifications ] 
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4.2.1. File SELECT Statement 

Figure 4-14 ς File SELECT Statement Syntax 

 

The SELECT 
statement of 
the FILE-
CONTROL 
paragraph 
creates a 
definition of a 
file and links 
that COBOL 
definition to 
the external 
operating 
system 
environment. 

What is shown 
here are those 
clauses of the 
SELECT 
statement 
that are 
common to all 
types of files. 

Upcoming 
sections will 
discuss special 
SELECT 
clauses that 
only pertain to 
certain types 
of files. 

1. The COLLATING SEQUENCE, RECORD DELIMITER, RESERVE and SHARING WITH ALL OTHER clauses, as well as the 
specification of a secondary FILE-STATUS field and [h/Y ah59 Χ ²L¢I wh[[.!/Y, while syntactically 
recognized, are not currently supported by GNU COBOL. 

2. The OPTIONAL clause, to be used only for files that will be used to provide input data to the program, indicates 
the file may or may not actually be available at run-time.  Attempts to OPEN an OPTIONAL file when the file does 
not exist will receive a special non-fatal file status value (see status 05 in Figure 4-15 below) indicating the file is 
not available; a subsequent attempt to READ that file will return an AT END (end-of-file) condition.  Optionally, 
files may be designated as NOT OPTIONALΣ ƛŦ ŘŜǎƛǊŜŘΦ  ¢Ƙƛǎ ƛǎ ǳǎŜŦǳƭ ǿƘŜƴ ǎǇŜŎƛŦȅƛƴƎ ǘƘŜ ά-foptional-fileέ ŎƻƳǇƛƭŜǊ 
switch. 

3. The file-name-1 value that you specify will be the name by which you will reference the file within your program.  
This name should be formed according to the rules for user-defined names. 

4. The EXTERNAL option flags the file as being sharable with other GNU COBOL programs that include the same 
SELECT statement.  Those other programs must either be executed as subprograms from this one or must execute 
this one as a subprogram.  Once an EXTERNAL file has been OPENed by one of the programs SELECTing the 
EXTERNAL file, that file is available for READing, WRITEing and the like from any of the programs that share it.  
Similarly, once one program CLOSEs the file, no other program sharing that file may access the file further unless 
the file is re-OPENed. 

SELECT[ [ NOT ] OPTIONAL] file-name-1

ASSIGNTO 

STATUSIS identifier-2 [ identifier-3 ]

[ COLLATINGSEQUENCE IS alphabet-name-1 ]

LOCKMODE IS

EXCLUSIVE

MANUAL
AUTOMATIC

[ RECORDDELIMITER IS STANDARD- 1 ]

[ RESERVEinteger-1 AREAS]

SHARINGWITH

[ organization-clause ] .

EXTERNAL
DYNAMIC

DISC| DISK
TAPE
RANDOM
DISPLAY
KEYBOARD
LINE ADVANCING
PRINTER

literal-1
identifier-1

FILE
SORT

WITH LOCKON MULTIPLERECORDS
WITH LOCKON RECORD
WITH ROLLBACK

ALL OTHER
NO OTHER
READONLY
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5. The DYNAMIC option specifies that the actual pathname of the file being SELECTed will be specified at execution 
time as the contents of identifier-1.  If you use the DYNAMIC option, you must specify identifier-1.  If you specify 
identifier-1 on the SELECT, the DYNAMIC option will be assumed if not specified. 

6. Optionally, you may define the type of device the file will be assigned to, as follows. 

a. The DISK and DISC devices (the two are synonymous with one another) are typically used in conjunction with 
ŀ άliteral-1έ ƻǊ άidentifier-1έ ƻǇǘƛƻƴΦ  LŦ ƴŜƛǘƘŜǊ ǘƘŜ άliteral-1έ ƴƻǊ άidentifier-1έ ƻǇǘƛƻƴ ƛǎ ǇǊƻǾƛŘŜŘΣ ǘƘŜ SELECT 
ǿƛƭƭ ǊŜŦŜǊŜƴŎŜ ŀ ŦƛƭŜ ƴŀƳŜŘ άfile-name-1έ ƛƴ ǿƘŀtever folder is current at the time the file is OPENed. 

b. The TAPE and RANDOM devices behave in a manner similar to DISC (or DISK) and are included into GNU 
COBOL to facilitate the compilation of COBOL source from other COBOL implementations. 

c. The KEYBOARD, DISPLAY and PRINTER devices refer to the PC keyboard and display and STDOUT devices, 
respectively.  When either literal-1 or identifier-1 are specified with these device types, the effect will be the 
same as if DISC or DISK had been used.  When neither literal-1 nor identifier-1 are used, these devices will be 
associated with the STDIN (KEYBOARD)and STDOUT (DISPLAY or PRINTER) devices, respectively (see Figure 
4-8). 

d. A file ASSIGNed to the PRINTER device must be defined with an ORGANIZATION IS LINE SEQUENTIAL (if no 
ORGANIZATION is specified, LINE SEQUENTIAL will be assumed). 

e. The LINE ADVANCING device defines the file as a special form of LINE SEQUENTIAL file.  When this device is 
used, either literal-1 or identifier-1 must be specified. 

7. ¢ƘŜ άidentifier-1έ ƻǇǘƛƻƴ ǊŜŦŜǊŜƴŎŜǎ ŀƴ ŀƭǇƘŀƴǳƳŜǊƛŎ data item, the contents of which at the time the file is 
OPENed will define the path and filename of the actual data file to be processed. 

8. LŦ ǘƘŜ άliteral-1έ ƻǇǘƛƻƴ ƛǎ ǳǎŜŘ ƻƴ ǘƘŜ !{{LDb clause, it defines the linkage of the COBOL file to an actual 
operating system file as follows: 

a. LŦ ŀƴ ŜƴǾƛǊƻƴƳŜƴǘ ǾŀǊƛŀōƭŜ ƴŀƳŜŘ άDD_literal-1έ ŜȄƛǎǘǎΣ ƛǘǎ ǾŀƭǳŜ ǿƛƭƭ ōŜ ǘǊŜŀǘŜŘ ŀǎ ǘƘŜ Ŧǳƭƭ ǇŀǘƘκŦƛƭŜƴŀƳŜ ƻŦ 
ǘƘŜ ŦƛƭŜΦ  LŦ ƴƻǘΣ ǘƘŜƴ Χ 

b. If an environment ǾŀǊƛŀōƭŜ ƴŀƳŜŘ άdd_literal-1έ exists, its value will be treated as the full path/filename of 
ǘƘŜ ŦƛƭŜΦ  LŦ ƴƻǘΣ ǘƘŜƴ Χ 

c. LŦ ŀƴ ŜƴǾƛǊƻƴƳŜƴǘ ǾŀǊƛŀōƭŜ ƴŀƳŜŘ άliteral-1έexists, its value will be treated as the full path/filename of the 
ŦƛƭŜΦ  LŦ ƴƻǘΣ ǘƘŜƴΧ 

d. The literal itself will be treated as the full path/filename to the file. 

¢Ƙƛǎ ōŜƘŀǾƛƻǊ ǿƛƭƭ ōŜ ƛƴŦƭǳŜƴŎŜŘ ōȅ ǘƘŜ άŦƛƭŜƴŀƳŜ-ƳŀǇǇƛƴƎέ ǎŜǘǘƛƴƎ ƛƴ ǘƘŜ ŎƻƴŦƛƎ ŦƛƭŜ ȅƻǳ ŀǊŜ ǳǎƛƴƎ ǿƘŜƴ 
ŎƻƳǇƛƭƛƴƎ ȅƻǳǊ ǇǊƻƎǊŀƳǎΦ  ¢ƘŜ ōŜƘŀǾƛƻǊ ǎǘŀǘŜŘ ŀōƻǾŜ ŀǇǇƭƛŜǎ ƻƴƭȅ ƛŦ άŦƛƭŜƴŀƳŜ-ƳŀǇǇƛƴƎΥ ȅŜǎέ ƛǎ ƛƴ-effect.  If 
άŦƛƭŜƴŀƳŜ-ƳŀǇǇƛƴƎΥ ƴƻέ ƛǎ ǳǎŜŘΣ ƻƴƭȅ ǘƘŜ ƭŀǎǘ ƻǇǘƛƻƴ όǘǊŜŀǘƛƴƎ ǘƘŜ ƭƛǘŜǊŀƭ ƛǘǎŜƭŦ ŀǎ ǘƘŜ Ŧǳƭƭ ƴŀƳŜ ƻŦ ǘƘŜ ŦƛƭŜύ ƛǎ 
possible.    

9. The FILE STATUS or SORT STATUS clause (they are both equivalent and only one or the other, if any, should be 
specified) is used to specify the name of a PIC 9(2) data item into which an I/O status code will be saved after 
every I/O verb that is executed against the file.  This does not actually allocate the data item ς you still need to 
allocate the item yourself somewhere in the DATA DIVISION.   

10. Possible status codes that can be returned to a FILE STATUS data item are as follows: 

Figure 4-15 ς FILE STATUS Values 

Status 
Value 

Meaning  
Status 
Value 

Meaning 

00 Success  39 Conflicting attribute 

02 Success (Duplicate Record Key Written)  41 File already OPEN 

05 Success (Optional File Not Found)  42 File not OPEN 

07 Success (No Unit)  43 Read not done 

10 End of file reached if READing forward or 
beginning-of-file reached if READing 
backward 

 44 Record overflow 

14 Out of key range  46 READ error 
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11. The LOCK and SHARING clauses define the conditions under which this file will be usable by other programs 
executing concurrently with this one. 

{ŜŜ !ƭǎƻΧ 

Types of Files 1.3.3.5 

User-defined Names 1.10 

File Sharing 6.1.9.1 

Record Locking 6.1.9.2 

Handling End-of-File Conditions (AT END) 6.1.12.1 
 

The OPEN Statement 6.4.29 

The READ Statement 6.4.31 

Compiler Switches Reference 8.1.2 

GNU COBOL άŎƻƴŦƛƎέ CƛƭŜǎ 8.1.6 
 

4.2.1.1. 3%,%#4 7ÉÔÈÏÕÔ ÁÎ ȰÏÒÇÁÎÉÚÁÔÉÏÎ-ÃÌÁÕÓÅȱ 

A SELECT statement coded without an ORGANIZATION explicitly coded will be handled as if the following 
ORGANIZATION clause had been specified: 

ORGANIZATION IS RECORD BINARY SEQUENTIAL 
    ACCESS MODE IS SEQUENTIAL 
    0!$$).' #(!2!#4%2 )3 Ƨ Ƨ 

4.2.1.2. ORGANIZATION SEQUENTIAL Files 

Figure 4-16 - SELECT άƻǊƎŀƴƛȊŀǘƛƻƴ-ƻǇǘƛƻƴǎέ CƻǊ SEQUENTIAL Files 

 

Files declared as ORGANIZATION RECORD 
BINARY SEQUENTIAL will consist of 
records with no explicit end-of-record 
delimiter character sequences; records in 
ǎǳŎƘ ŦƛƭŜǎ ŀǊŜ άŘŜƭƛƴŜŀǘŜŘέ ōȅ ŀ ŎŀƭŎǳƭŀǘŜŘ 
byte-offset (based on record length) into 
the file .   

1. ¢ƘŜ ƪŜȅǿƻǊŘ άORGANIZATIONέ ƛǎ ƻǇǘƛƻƴŀƭ ǘƻ ǇǊƻǾƛŘŜ ŎƻƳǇŀǘƛōƛƭƛǘȅ ǿƛǘƘ ǘƘƻǎŜ όŦŜǿύ /h.h[ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴǎ ǘƘŀǘ 
consider that word to be optional.  Most COBOL implementations do require the word ORGANIZATION, so it 
should be used in new programs. 

2. These files cannot be prepared with any standard text-editing or word processing software as all such programs 
will imbed delimiter characters at the end of records.  Such files may contain either USAGE DISPLAY or USAGE 
COMPUTATIONAL (of any variety) data since no character sequence can be accidentally interpreted as an end-of-
record delimiter. 

3. Both fixed- and variable-length record formats are supported.  Variable-length records will always be written in 
their maximum size, however. 

4. Specifying ORGANIZATION IS RECORD BINARY SEQUENTIAL is the same as specifying ORGANIZATION 
SEQUENTIAL. 

5. The ACCESS MODE IS SEQUENTIAL clause is optional because, if absent, it will be assumed anyway for this type of 
file.  The internal structure of RECORD BINARY SEQUENTIAL files is such that the data in those files can only be 

[ ORGANIZATIONIS ] RECORD BINARY SEQUENTIAL

[ ACCESSMODE IS SEQUENTIAL]

21 Key invalid  47 OPEN INPUT denied 

22 Attempt to duplicate key value  48 OPEN OUTPUT denied 

23 Key not found  49 OPEN I-O denied 

30 Permanent I/O error  51 Record locked 

31 Inconsistent filename  52 End of page 

34 Boundary violation  57 LINAGE specifications invalid 

35 File not found  61 File sharing failure 

37 Permission denied  91 File not available 

38 Closed with lock    
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processed in a sequential manner; in order to read the 100
th
 record in such a file, for example, you first must read 

records 1 through 99. 

6. SEQUENTIAL files are processed using the CLOSE, COMMIT, DELETE, MERGE, OPEN, READ, REWRITE, SORT, 
UNLOCK and WRITE statements. 

{ŜŜ !ƭǎƻΧ 

Types of Files 1.3.3.5 

Storage Format of Data (USAGE) 5.2.1.11 

Handling End-of-File Conditions (AT END) 6.1.12.1 

The CLOSE Statement 6.4.7 

The COMMIT Statement 6.4.8 

The DELETE Statement 6.4.11 

The MERGE Statement 6.4.25 
 

The OPEN Statement 6.4.29 

The READ Statement 6.4.31 

The REWRITE Statement 6.4.36 

The SORT Statement (File Sort) 6.4.40.1 

The UNLOCK Statement 6.4.48 

The WRITE Statement 6.4.50 
 

4.2.1.3. ORGANIZATION LINE SEQUENTIAL Files 

Figure 4-17 - SELECT "organization-options" for LINE SEQUENTIAL Files 

 

Files declared as ORGANIZATION LINE 
SEQUENTIAL will consist of records terminated by 
an end-of-record delimiter character or character 
sequence. 

1. ¢ƘŜ ƪŜȅǿƻǊŘ άORGANIZATIONέ ƛǎ ƻǇǘƛƻƴŀƭ ǘƻ ǇǊƻǾƛŘŜ ŎƻƳǇŀǘƛōƛƭƛǘȅ ǿƛǘƘ ǘƘƻǎŜ όŦŜǿύ /h.h[ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴǎ ǘƘŀǘ 
consider that word to be optional.  Most COBOL implementations do require the word ORGANIZATION, so it 
should be used in new programs. 

2. This is the only ORGANIZATION valid for files that are assigned to the PRINTER device. 

3. These files could be prepared with any standard text-editing or word processing software capable of writing text 
files.  Such files should not contain any USAGE COMPUTATIONAL or BINARY (of any variety) data since such fields 
could accidentally contain byte sequences that could be interpreted as an end-of-record delimiter. 

4. Both fixed- and variable-length record formats are supported.   

5. The end-of-ǊŜŎƻǊŘ ŘŜƭƛƳƛǘŜǊ ǎŜǉǳŜƴŎŜ ǿƛƭƭ ōŜ ·Ωл!Ω όŀƴ !{/LL ƭƛƴŜ-ŦŜŜŘ ŎƘŀǊŀŎǘŜǊύ ƻǊ ŀ ·Ωл5л!Ω όŀƴ !{/LL ŎŀǊǊƛŀƎŜ-
return/line-feed sequence).   

6. The PADDING CHARACTER clause, while syntactically recognized, is currently non-functional. 

7. When reading a LINE SEQUENTIAL ŦƛƭŜΣ ǊŜŎƻǊŘǎ ƛƴ ŜȄŎŜǎǎ ƻŦ ǘƘŜ ǎƛȊŜ ƛƳǇƭƛŜŘ ōȅ ǘƘŜ ŦƛƭŜΩǎ C5 ǿƛƭƭ ōŜ ǘǊǳƴŎŀǘŜŘ ǿƘƛƭŜ 
records shorter than that size will be padded to the right with SPACES. 

8. The ACCESS MODE IS SEQUENTIAL clause is optional because, if absent, it will be assumed anyway for this type of 
file.  The internal structure of LINE SEQUENTIAL files is such that the data in those files can only be processed in a 
sequential manner; in order to read the 100

th
 record in such a file, for example, you first must read records 1 

through 99. 

9. Files ASSIGNed to PRINTER or CONSOLE should be specified as ORGANIZATION LINE SEQUENTIAL. 

10. LINE SEQUENTIAL files are processed using the CLOSE, COMMIT, DELETE, MERGE, OPEN, READ, REWRITE, SORT, 
UNLOCK and WRITE statements. 

{ŜŜ !ƭǎƻΧ 

Types of Files 1.3.3.5 

Storage Format of Data (USAGE) 5.2.1.11 

The OPEN Statement 6.4.29 

The READ Statement 6.4.31 

[ ORGANIZATIONIS ] LINE SEQUENTIAL

[ ACCESSMODE IS SEQUENTIAL]

PADDINGCHARACTER IS
literal-1
identifier-1
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Handling End-of-File Conditions (AT END) 6.1.12.1 

The CLOSE Statement 6.4.7 

The COMMIT Statement 6.4.8 

The DELETE Statement 6.4.11 

The MERGE Statement 6.4.25 
 

The REWRITE Statement 6.4.36 

The SORT Statement (File Sort) 6.4.40.1 

The UNLOCK Statement 6.4.48 

The WRITE Statement 6.4.50 
 

ORGANIZATION RELATIVE Files 

Figure 4-18 - SELECT άƻǊƎŀƴƛȊŀǘƛƻƴ ƻǇǘƛƻƴǎέ CƻǊ RELATIVE Files 

 

RELATIVE files are files with an internal organization such 
that records may be processed in a sequential manner 
based upon their physical location in the file or in a 
random manner by allowing records to be read, written 
or updated by specifying the relative record number in 
the file. 

 

1. ¢ƘŜ ƪŜȅǿƻǊŘ άORGANIZATIONέ ƛǎ ƻǇǘƛƻƴŀƭ ǘƻ ǇǊƻǾƛŘŜ ŎƻƳǇŀǘƛōƛƭƛǘȅ ǿƛǘƘ ǘƘƻǎŜ όŦŜǿύ /h.h[ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴǎ ǘƘŀǘ 
consider that word to be optional.  Most COBOL implementations do require the word ORGANIZATION, so it 
should be used in new programs. 

2. ORGANIZATION RELATIVE files cannot be assigned to CONSOLE, DISPLAY, LINE ADVANCING or PRINTER. 

3. The RELATIVE KEY clause is optional only if ACCESS MODE SEQUENTIAL is specified.   

4. While records in a ORGANIZATION RELATIVE file may be defined as having variable-length records, the file will be 
structured in such a manner as to reserve the maximum possible space for each record. 

5. An ACCESS MODE of SEQUENTIAL indicates that the records of the file will be processed in a sequential manner, 
according to their physical sequence in the file.   

An ACCESS MODE of RANDOM means that records will be processed in random sequence by specifying their 
record number in the file every time the file is read or written.   

A DYNAMIC ACCESS MODE indicates the program will switch back and forth between SEQUENTIAL and RANDOM 
mode during execution.  The file starts out initially in SEQUENTIAL mode when first OPENed but the program may 
use the START verb to switch between the other two access modes. 

6. The default ACCESS MODE is SEQUENTIAL. 

7. The RELATIVE KEY data item is a numeric data item that cannot be a field within records of this file.  Its purpose is 
to return the current relative record number of a RELATIVE file that is being processed in SEQUENTIAL access 
mode and to be a retrieval key that specifies the relative record number to be read or written when processing a 
RELATIVE file in RANDOM access mode. 

8. RELATIVE files are processed using the CLOSE, COMMIT, DELETE, MERGE, OPEN, READ, REWRITE, SORT, START, 
UNLOCK and WRITE statements. 

{ŜŜ !ƭǎƻΧ 

Types of Files 1.3.3.5 

Handling End-of-File Conditions (AT END) 6.1.12.1 

The CLOSE Statement 6.4.7 

The COMMIT Statement 6.4.8 

The DELETE Statement 6.4.11 

The MERGE Statement 6.4.25 

The OPEN Statement 6.4.29 
 

The READ Statement 6.4.31 

The REWRITE Statement 6.4.36 

The SORT Statement (File Sort) 6.4.40.1 

The START Statement 6.2.41 

The UNLOCK Statement 6.4.48 

The WRITE Statement 6.4.50 
 

[ ORGANIZATIONIS ] RELATIVE

ACCESSMODE IS

[ RELATIVE KEY IS identifier-1 ]

SEQUENTIAL
DYNAMIC
RANDOM
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4.2.1.4. ORGANIZATION INDEXED Files 

Figure 4-19 - {9[9/¢ άƻǊƎŀƴƛȊŀǘƛƻƴ ƻǇǘƛƻƴǎέ CƻǊ Lb59·95 CƛƭŜǎ 

 

INDEXED files, like RELATIVE files, may have their records processed either sequentially or in a random manner.  
Unlike RELATIVE files, however, the actual location of a record in an INDEXED file is based upon the value(s) of one or 
more alphanumeric fields within records of the file.  

For example, an INDEXED file containing product data might use the product identification code as a RECORD KEY.  
¢Ƙƛǎ ƳŜŀƴǎ ȅƻǳ Ƴŀȅ ǊŜŀŘΣ ǿǊƛǘŜ ƻǊ ǳǇŘŀǘŜ ǘƘŜ ά!сDпонуέǘƘ ǊŜŎƻǊŘ ƻǊ ǘƘŜ ά½у·ттноέǘƘ ǊŜŎƻǊŘ ŘƛǊŜŎǘƭȅΣ ōŀǎŜŘ ǳǇƻƴ 
the product id value of those records! 

1. ¢ƘŜ ƪŜȅǿƻǊŘ άORGANIZATIONέ ƛǎ ƻǇǘƛƻƴŀƭ ǘƻ ǇǊƻǾƛŘŜ ŎƻƳǇŀǘƛōƛƭƛǘȅ ǿƛǘƘ ǘƘƻǎŜ όŦŜǿύ /h.h[ ƛƳǇlementations that 
consider that word to be optional.  Most COBOL implementations do require the word ORGANIZATION, so it 
should be used in new programs. 

2. ORGANIZATION INDEXED files cannot be assigned to CONSOLE, DISPLAY, LINE ADVANCING or PRINTER. 

3. The specification of so-ŎŀƭƭŜŘ άǎǇƭƛǘ ƪŜȅǎέΣ ǿƘƛƭŜ ǎȅƴǘŀŎǘƛŎŀƭƭȅ ǊŜŎƻƎƴƛȊŜŘ όǘƘŜ άҐ κ {h¦w/9 L{έ ŎƭŀǳǎŜǎύΣ ŀǊŜ ƴƻǘ 
currently supported by GNU COBOL. 

4. An ACCESS MODE of SEQUENTIAL indicates that the records of the file will be processed in a sequential manner 
with respect to the values of the RECORD KEY or an ALTERNATE RECORD KEY. 

An ACCESS MODE of RANDOM means that records will be processed in random sequence by accessing the record 
with specific RECORD KEY or ALTERNATE RECORD KEY values.   

DYNAMIC ACCESS MODE allows the file will be processed either in RANDOM or SEQUENTIAL mode; the program 
may switch between the two modes as needed.  The START verb is used to make the switch between modes. 

5. The default ACCESS MODE is SEQUENTIAL. 

6. The PRIMARY KEY clause defines the field(s) within the record used to provide the primary access to records 
within the file.  No two records may have the same PRIMARY KEY field value. 

7. The ALTERNATE RECORD KEY clause, if used, defines an additional field within the record that provides an 
ŀƭǘŜǊƴŀǘŜ ƳŜŀƴǎ ƻŦ ŘƛǊŜŎǘƭȅ ŀŎŎŜǎǎƛƴƎ ǊŜŎƻǊŘǎ ƻǊ ŀƴ ŀŘŘƛǘƛƻƴŀƭ ŦƛŜƭŘ ōȅ ǿƘƛŎƘ ǘƘŜ ŦƛƭŜΩǎ ŎƻƴǘŜƴǘǎ Ƴŀȅ ōŜ ǇǊƻŎŜǎǎŜŘ 
sequentially.  You have the choice of allowing records to have duplicate alternate key values, if necessary. 

8. There may be multiple ALTERNATE RECORD KEY clauses, each defining an additional alternate key for the file. 

9. INDEXED files are processed using the CLOSE, COMMIT, DELETE, MERGE, OPEN, READ, REWRITE, SORT, START, 
UNLOCK and WRITE statements. 

{ŜŜ !ƭǎƻΧ 

Types of Files 1.3.3.5 

Handling End-of-File Conditions (AT END) 6.1.12.1 

The CLOSE Statement 6.4.7 

The READ Statement 6.4.31 

The REWRITE Statement 6.4.36 

The SORT Statement (File Sort) 6.4.40.1 

[ ORGANIZATIONIS ] INDEXED

ACCESSMODE IS 

RECORDKEY IS identifier-1                                  identifier-2

ALTERNATERECORDKEY IS identifier-3                                     identifier-4

[ WITH DUPLICATES]

=
SOURCEIS

=
SOURCEIS

SEQUENTIAL
DYNAMIC
RANDOM

ƛ
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The COMMIT Statement 6.4.8 

The DELETE Statement 6.4.11 

The MERGE Statement 6.4.25 

The OPEN Statement 6.4.29 
 

The START Statement 6.2.41 

The UNLOCK Statement 6.4.48 

The WRITE Statement 6.4.50 
 

4.2.2. I-O-CONTROL Paragraph  

Figure 4-20 - I-O-CONTROL Paragraph Syntax 

 

The I-O-CONTROL Paragraph can be used 
to optimize certain aspects of file 
processing. 

1. The SAME SORT AREA and SAME 
SORT-MERGE AREA clauses are non-
functional.  The SAME RECORD AREA 
is functional, however. 

2. The MULTIPLE FILE TAPE clause is 
obsolete and is therefore recognized 
but not functional. 

3. The SAME RECORD AREA clause allows you to specify that multiple files should share the same input and output 
memory buffers.  These buffers can sometimes get quite large, and by having multiple files share the same buffer 
memory you may significantly cut down the amount of meƳƻǊȅ ǘƘŜ ǇǊƻƎǊŀƳ ƛǎ ǳǎƛƴƎ όǘƘǳǎ ƳŀƪƛƴƎ άǊƻƻƳέ ŦƻǊ 
more procedural code or data).  If you do use this feature, take care to ensure that no more than one of the 
specified files are ever OPEN simultaneously. 

  

I - O- CONTROL.

SAME AREA FOR file-name-1   ƛ

MULTIPLEFILE TAPE CONTAINS

{ file-name-2 [ POSITION integer-1 ] } ƛ

.

RECORD
SORT
SORT- MERGE
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5. DATA DIVISION 

Figure 5-1 - General DATA DIVISION Format 

 

The DATA DIVISION is used to define all data 
that will be processed by a program.  The 
contents of the various sections are as follows: 

FILE SECTION 

Provides a detailed specification as to the 
blocking characteristics and record layouts of 
each SELECTed file. 

WORKING-STORAGE SECTION 

Definitions of the various internal data items 
used by the program. 

LOCAL-STORAGE SECTION 

Similar to WORKING-STORAGE, but describes 
data within a subprogram that will be 
dynamically allocated and initialized 
(automatically) each time the subprogram is 
executed (WORKING-STORAGE is automatically 
initialized only the 1

st
 time a subprogram is 

executed). 

LINKAGE SECTION 

Describes data within a subprogram that serves 
as input arguments to or output arguments 
from the subprogram. 

REPORT SECTION 

Describes the layout of printed reports as well 
as many of the functional aspects of the 
generation of reports. 

SCREEN SECTION 

Describes the visual layout of entire screens.   

1. Any SECTIONs that are used must be specified in the order shown.  If no DATA DIVISION sections are needed, the 
DATA DIVISION header itself may be omitted. 

2. The REPORT SECTION is syntactically recognized but will ς if used ς be rejected as unsupported.  GNU COBOL 
does not support the RWCS

10
 (it does support the LINAGE clause in an FD, however). 

3. LOCAL-STORAGE cannot be used in nested subprograms. 

{ŜŜ !ƭǎƻΧ 

A Sample GNU COBOL Screen 1.3.3.9 

Defining Data Items 5.2 
 

Defining Screens 5.2.2 
 

  

                                                                 

10
 Report-Writer Control System 

DATA DIVISION.

FILE SECTION.
file-or-sort/merge-file-description
constant-description
record-description

WORKING- STORAGESECTION.
constant-description
77-level-data-description
01-level-data-description

LOCAL- STORAGESECTION.
constant-description
77-level-data-description
01-level-data-description

LINKAGESECTION.
constant-description
77-level-data-description
01-level-data-description

REPORTSECTION.
report-description
constant-description
01-level-data-description

SCREENSECTION.
constant-description
screen-description

ƛ
ƛ

ƛ

ƛ

ƛ

ƛ
ƛ

ƛ
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5.1. File Or Sort/Merge File Descriptions  

Every file that has been SELECTed in the FILE-CONTROL paragraph must be described in the FILE SECTION of the DATA 
DIVISION.  Files destined for use as sort/merge work files must be described with a Sort/Merge File Description (SD) 
while every other file is described with a File Description (FD).  Each of these descriptions will be followed with at least 
one Record Description. 

Figure 5-2 - File Description (FD) and Sort Description (SD) Syntax 

 

There must be 
a detailed 
description 
for every file 
SELECTed in 
your program.  
These 
detailed 
descriptions 
will be coded 
in the FILE 
SECTION. 

 

1. A file description for a file used as a sort/merge work file must be specified as an SD.  The descriptions of all other 
files must be specified as FDs. 

2. The name specified as file-name-1 Ƴǳǎǘ ŜȄŀŎǘƭȅ ƳŀǘŎƘ ǘƘŜ ƴŀƳŜ ǎǇŜŎƛŦƛŜŘ ƻƴ ǘƘŜ ŦƛƭŜΩǎ SELECT statement. 

3. By specifying the EXTERNAL clause, the file description is capable of being shared between all programs executed 
from the same execution thread, provided the file description is coded (with an EXTERNAL clause) in each 
program requiring it.  This sharing allows the file to be OPENed, read and/or written and CLOSEd in different 
programs.  This sharing applies to the record descriptions subordinate to the file description too. 

4. By specifying the GLOBAL clause, the file description is capable of being shared between a program and any 
nested subprograms within it, provided the file description is coded (with a GLOBAL clause) in each program 

file-name-1 IS

RECORD

[ CODE- SET IS alphabet-name-1 ]

EXTERNAL
GLOBAL

CONTAINSinteger-1 [ TO integer-2 ] CHARACTERS

IS VARYINGIN SIZE
FROM integer-3 [ TO integer-4 ] CHARACTERS

DEPENDINGON identifier-1

LINAGE IS             LINES

WITH FOOTINGAT 

LINES AT TOP

LINES AT BOTTOM

integer-5
identifier-2

integer-8
Identifier-5

integer-6
identifier-3

integer-7
Identifier-4

.

BLOCKCONTAINSinteger-9 [ TO integer-10 ]

LABEL

DATA identifier-6 ƛ

VALUE OF implementor-name-1 IS

[ RECORDINGMODE IS recording-mode-1 ]

identifier-8 ƛ

literal-1
identifier-7

RECORDIS
RECORDSARE

OMITTED
STANDARD

RECORDIS
RECORDSARE

REPORTIS
REPORTSARE

CHARACTERS
RECORDS

FD
SD
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requiring it.  This sharing allows the file to be OPENed, read and/or written and CLOSEd in different programs.  
Separately compiled programs cannot share a GLOBAL file description, but they can share an EXTERNAL file 
description.  This sharing applies to the record descriptions subordinate to the file description too. 

5. The RECORD CONTAINS and RECORD IS VARYING clauses are ignored (with a warning message issued) when used 
with LINE SEQUENTIAL files.  With other file organizations these mutually-exclusive clauses define the length of 
data records within the file.  The data item specified as identifier-1 must be defined within one of the record 
descriptions of file-name-1. 

6. The CODE-SET, clause allows a custom alphabet (defined in the SPECIAL-NAMES paragraph of the 
CONFIGURATION SECTION) to be associated with a file.  This clause is valid only when used with RECORD BINARY 
SEQUENTIAL or LINE SEQUENTIAL files. 

7. The REPORT IS clause is syntactically recognized but will cause an error since the Report Writer Control System 
(RWCS) is not currently supported by GNU COBOL. 

8. The BLOCK CONTAINS clause is syntactically recognized by the GNU COBOL compiler, but is currently non-
functional. 

9. The LABEL RECORD, DATA RECORD, RECORDING MODE and VALUE OF clauses are obsolete.  If used, they will 
have no impact on the generated code.  The identifiers specified on the DATA RECORD clause will be verified as 
ōŜƛƴƎ ŘŜŦƛƴŜŘ ǿƛǘƘƛƴ ǘƘŜ ǇǊƻƎǊŀƳΣ ōǳǘ ǘƘŜ ŎƻƳǇƛƭŜǊ ǿƻƴΩǘ ŎŀǊŜ ǿƘŜǘƘŜǊ ǘƘŜȅ ŀǊŜ ŀŎǘǳŀƭly specified as records of 
the file or not. 

10. The LINAGE clause can only be specified for ORGANIZATION RECORD BINARY SEQUENTIAL or ORGANIZATION 
LINE SEQUENTIAL files.  It cannot be used within an SD.  If used on an ORGANIZATION RECORD BINARY 
SEQUENTIAL file, the definition of that file will be implicitly changed to LINE SEQUENTIAL. 

11. The LINAGE clause is used to specify 
the logical boundaries (in terms of 
numbers of lines) of various areas on 
a printed page, as shown in Figure 
5-3. 

This page structure ς once defined - 
can be automatically enforced by the 
the WRITE statement. 

 

Figure 5-3- LINAGE-specified Page Structure 

 

12. The following special rules apply only to sort/merge work files (SDs): 

a. Sort/merge work files should be assigned to DISK (or DISC). 

b. SORTs and MERGEs will be performed in memory, if the amount of data being sorted allows.   

c. Should actual disk work files be necessary due to the amount of data being SORTed or MERGEd, they will be 
automatically allocated to disk in a folder defined by the TMPDIR, TMP or TEMP environment variables.  
These disk files will be automatically purged upon SORT / MERGE termination.  They will also be purged if the 
program terminates abnormally before the SORT or MERGE finishes.  Should you ever need to know, 
temporary sort/merge ǿƻǊƪ ŦƛƭŜǎ ǿƛƭƭ ōŜ ƴŀƳŜŘ άŎƻōϝΦǘƳǇέΦ 

Top Margin (unprintable) 

Bottom Margin (unprintable) -

Page Body (printable)

LINES AT TOP t
Default = 0

LINES AT BOTTOM b
Default = 0

Page Footing area (if any)
WITH FOOTING AT f

Default = no page footer

LINAGE IS n LINES
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d. If you specify a specific filename in the sort/merge work ŦƛƭŜΩǎ SELECT, it will be ignored. 

{ŜŜ !ƭǎƻΧ 

The SPECIAL-NAMES Paragraph 4.1.4 

Defining File Characteristics (SELECT) 4.2.1 

Describing Record Layouts 5.1.1 

The CLOSE Statement 6.4.7 

The MERGE Statement 6.4.25 
 

The OPEN Statement 6.4.29 

The SORT Statement (File Sort) 6.4.40.1 

The WRITE Statement 6.4.50 

Execution-time Environment Variables 8.2.4 
 

 

5.1.1. Record Descriptions  

Every file description must be followed by at least one record description.  If there are multiple record descriptions 
present, the one with the longest length will define the size of the record buffer into which READ statements deliver 
data read from the file and from which WRITE statements take the data to be written to the file.  The various record 
descriptions for a file description implicitly share that one common record buffer (thus, they provide different ways to 
view the structure of data that can exist within the file).  Record buffers can be shared between files by using the 
SAME RECORD AREA clause within the I-O-CONTROL paragraph of the ENVIRONMENT DIVISION. 

Record descriptions for all files take the form of 01-level data items that are coded immediately following the file 
description.  These data items are constructed according to all the rules specified for defining non SCREEN SECTION 
data items, except that the VALUE clause may not be used. 

{ŜŜ !ƭǎƻΧ 

Sharing Record Buffers Between Files 4.2.2 
 

Defining Records And Their Fields 5.2.1 
 

5.2. Describing Data Items  

GNU COBOL data items, like those of other COBOL implementations, are described in a hierarchical manner.  This 
accommodates the fact that data items frequently need to be able to be broken up into subordinate items.  Take for 
example, the following logical layout of a portion of a data item named ά9ƳǇƭƻȅŜŜέ: 

 

¢ƘŜ ά9ƳǇƭƻȅŜŜέ Řŀǘŀ ƛǘŜƳ Ŏƻƴǎƛǎǘǎ ƻŦ ǘǿƻ ǎǳōƻǊŘƛƴŀǘŜ Řŀǘŀ ƛǘŜƳǎ ς ŀƴ ά9ƳǇƭƻȅŜŜ-bŀƳŜέ ŀƴŘ ŀƴ ά9ƳǇƭƻȅƳŜƴǘ-
5ŀǘŜǎέ Řŀǘŀ ƛǘŜƳ όǇǊŜǎǳƳŀōƭȅ ǘƘŜǊŜ ǿƻǳƭŘ ōŜ ŀ ƭƻǘ ƻŦ ƻǘƘŜǊǎ ǘƻƻΣ ōǳǘ ǿŜ ŘƻƴΩǘ ŎŀǊŜ ŀōƻǳǘ ǘƘŜƳ ǊƛƎƘǘ ƴƻǿύΦ  !ǎ ǘƘŜ 
diagram shows, each of those data items are ς in turn ς broken down into subordinate data items.  This hierarchy of 
Řŀǘŀ ƛǘŜƳǎ Ŏŀƴ ƎŜǘ ǊŀǘƘŜǊ άŘŜŜǇέΣ ŀƴŘ GNU COBOL has no problem dealing with it. 

In GNU COBOL, data items that are broken down into other data items are referred to as group items, while those 
ǘƘŀǘ ŀǊŜƴΩǘ ōǊƻƪŜƴ Řƻǿƴ ŀǊŜ ŎŀƭƭŜŘ elementary itemsΦ  ! ƎǊƻǳǇ ƛǘŜƳ ǘƘŀǘ ŘƻŜǎƴΩǘ ōŜƭƻƴƎ ǘƻ ŀƴȅ ƻǘƘŜǊ Řŀǘŀ ƛǘŜƳ όǘƘŜ 
one at the top of a chart like this one) is called a record.  In the chart above, the names of all the elementary items are 
shown in red (without a box around it), the names of all the group items are shown in blue (with a box around it) and 
ǘƘŜ ǊŜŎƻǊŘ Řŀǘŀ ƛǘŜƳΩǎ ōƻȄ ƛǎ ǎƘŀŘŜŘ ȅŜƭƭƻǿΦ 

GNU COBOL ǳǎŜǎ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ ŀ άƭŜǾŜƭ ƴǳƳōŜǊέ ǘƻ ƛƴŘƛŎŀǘŜ ǘƘŜ ƭŜǾŜƭ ŀǘ ǿƘƛŎƘ ŀ Řŀǘŀ ƛǘŜƳ ƻŎŎǳǊǎ ƛƴ ŀ Řŀǘŀ ǎǘǊǳŎǘǳǊŜ 
such as the example shown above.  Then these data items are defined, they are all defined together with a number in 
the range 1-49 specified in front of their names.  Over the years, a convention has come to exist among COBOL 

From-Date

Employee

Year

Last-Name First-Name Middle-Initial

Employee-Name Employment-Dates

To-Date

Month Day Year Month Day

ŀŘŘƛǘƛƻƴŀƭ Řŀǘŀ ƛǘŜƳǎ Χ
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programmers that level numbers are always coded as two-digit numbers ς ǘƘŜȅ ŘƻƴΩǘ ƘŀǾŜ ǘƻ ōŜ ǎǇŜŎƛŦƛŜŘ ŀǎ ǘǿƻ-digit 
numbers, but every example you see in this document will take that approach! 

The record data item (the one at the top) always has a level number of 01.  After that, you may assign level numbers 
as you wish (01 ς 02 ς 03 ς 04 - ΧΣ лм ς 05 ς 10 ς 15 - ΧΣ ŜǘŎΦύ ŀǎ ȅƻǳ ǎŜŜ ŦƛǘΣ ŀǎ ƭƻƴƎ ŀǎ ȅƻǳ Ŧƻƭƭƻǿ ǘƘŜǎŜ ǎƛƳǇƭŜ ǊǳƭŜǎΥ 

1. EǾŜǊȅ Řŀǘŀ ƛǘŜƳ ŀǘ ǘƘŜ ǎŀƳŜ άƭŜǾŜƭέ ƻŦ ŀ ƘƛŜǊŀǊŎƘȅ ŘƛŀƎǊŀƳ ǎǳŎƘ ŀǎ ǘƘŜ ƻƴŜ ȅƻǳ ǎŜŜ ƘŜǊŜ όƛŦ ȅƻǳ ǿŜǊŜ ǘƻ ƳŀƪŜ ƻƴŜ 
which you rarely ς if ever ς will once you get used to this concept) must have the same level number. 

2. Every level uses a level number that is strictly greater than the one used in the prior (next higher) level. 

3. You never use a level number greater than 49. 

So, the definition of these data items in a GNU COBOL program would go something like this: 

01  Employee  
    05 Employee - Name 
       10 Last - Name 
       10 First - Name 
       10 Middle - Initial  
    05 Employment - Dates  
       10 From- Date 
          15 Year  
          15 Month  
          15 Day  
       10 To - Date 
          15 Year  
          15 Month  
          15 Day  

The indentation is purely at the discretion of the programmer to make things easier for humans to read (the compiler 
ŎƻǳƭŘƴΩǘ ŎŀǊŜ ƭŜǎǎύΦ  IƛǎǘƻǊƛŎŀƭƭȅΣ COBOL implementations that required Fixed Format Mode source programs required 
ǘƘŀǘ ǘƘŜ άлмέ ƭŜǾŜƭ ōŜƎƛn in Area A and that everything else begin in Area B.  GNU COBOL only requires that all data 
definition syntax occur in columns 8-тнΦ  Lƴ CǊŜŜ CƻǊƳŀǘ aƻŘŜΣ ƻŦ ŎƻǳǊǎŜΣ ǘƘŜǊŜ ŀǊŜƴΩǘ ŜǾŜƴ ǘƘƻǎŜ ƭƛƳƛǘŀǘƛƻƴǎΦ 

The coding example shown above is incomplete ς it only describes the data item names and their hierarchical 
relationships to one other.  In addition, any valid data item definitions will also need to describe what type of data is 
to be contained in a data item (Numeric? Alphanumeric? Alphabetic?), how much Řŀǘŀ Ŏŀƴ άŦƛǘέ ŀƴŘ ŀ ƳǳƭǘƛǘǳŘŜ ƻŦ 
other characteristics. 

{ŜŜ !ƭǎƻΧ 

Fixed-Format Source Code 1.5.1.1 
 

Defining Data Items 5.2 
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5.2.1. Defining  non-SCREEN SECTION Data Items  

Figure 5-4 ς Non-SCREEN SECTION Data Item Description Syntax 

 

The syntax skeleton shown here describes the manner in which data items are defined in all DATA DIVISION sections 
except the SCREEN SECTION. 

1. The only valid level numbers are 01-49, 66, 77, 78 and 88.  Level numbers 01 through 49 are used to define data 
items that may be part of a hierarchical structure of data items.  Level number 01 can also be used to define a 
constant ς an item with an unchangable value specified at compilation time.  Level numbers 66, 77, 78 and 88 all 
have special uses, and are covered ƛƴ ǳǇŎƻƳƛƴƎ ǎŜŎǘƛƻƴǎ όǘƘŜ ά{ŜŜ !ƭǎƻέ ǘŀōƭŜ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ǘƘƛǎ ǎŜŎǘƛƻƴ ǇǊƻǾƛŘŜǎ 
links to those discussions). 

2. Not specifying an identifier-name-1 or FILLER immediately after the level number has the same effect as if FILLER 
were specified.  A data item named FILLER cannot be referenced directly; these items are generally used to 
specify an unused portion of the total storage allocated to a group item. 

3. By specifying the EXTERNAL clause, the data item is capable of being shared between all programs executed from 
the same execution thread, provided the data item is coded (with an EXTERNAL clause) in each program requiring 
it. 

4. By specifying the GLOBAL clause, the data item is capable of being shared between a program and any nested 
subprograms within it, provided the data item is coded (with a GLOBAL clause) in each program requiring it. 

5. The EXTERNAL clause may only be specified at the 77 or 01 level. 

6. An EXTERNAL item must have a data name (i.e. identifier-1) and that name cannot be FILLER. 

level-number IS

[ ANY LENGTH]

[ BASED]

[ BLANKWHEN ZERO]

[ JUSTIFIED RIGHT ]

OCCURSinteger-1 [ TO integer-2 ] TIMES [ DEPENDINGON identifier-2 ]

[ INDEXED BY identifier-4 ]

[ PICTURE picture-string ]

[ REDEFINESidentifier-2 ]

[ RENAMESidentifier-3 [ THRU| THROUGHidentifier-4 ]

SIGN IS             [ SEPARATECHARACTER ]

SYNCHRONIZED

[ USAGEIS data-item-usage ]

[ VALUE IS [ ALL ] literal-1 ]

.

ASCENDING
DESCENDING KEY IS identifier-3

LEADING
TRAILING

LEFT
RIGHT

Identifier-1

FILLER
EXTERNAL
GLOBAL
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7. EXTERNAL cannot be combined with GLOBAL, REDEFINES or BASED.  

8. Every data item description must be terminated with a period. 

{ŜŜ !ƭǎƻΧ 

Describing Record Layouts 5.1.1 

Defining Screens 5.2.2 

Defining Level-01 Constants 5.2.3 

Defining Level-66 RENAMES Data Items 5.2.4 
 

Defining Level-77 Data Items 5.2.5 

Defining Level 78 Constants 5.2.6 

Defining Level-88 Condition Names 5.2.7 
 

5.2.1.1. ANY LENGTH Clause 

1. Data items declared with the ANY LENGTH attribute have no fixed compile-time length.  
Such items may only be defined in the LINKAGE SECTION of a subprogram as they may only 
serve as subroutine argument descriptions.  ANY LENGTH items must have a PICTURE 
clause that specifies exactly one A, X or 9 symbol. 

2. The ANY LENGTH and BASED clauses cannot be used together in the same data item description. 

5.2.1.2. BASED Clause 

1. Data items declared with BASED are allocated no storage at compilation time.  At run-time, the 
ALLOCATE or SET ADDRESS verbs are used to allocate space for and (optionally) initialize such 
items. 

2. The BASED and ANY LENGTH clauses cannot be used together in the same data item description. 

3. The BASED clause may only be used on level 01 and level 77 data items. 

{ŜŜ !ƭǎƻΧ 

The ALLOCATE Statement 6.4.3 
 

The SET ADDRESS Statement 6.4.39.3 
 

5.2.1.3. BLANK WHEN ZERO Clause 

1. The BLANK WHEN ZERO clause can only be used with a PIC 9 USAGE DISPLAY data 
ƛǘŜƳΤ ƛǘ ǿƛƭƭ ŎŀǳǎŜ ǘƘŀǘ ƛǘŜƳΩǎ ǾŀƭǳŜ ǘƻ ōŜ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǘǊŀƴǎŦƻǊƳŜŘ ƛƴǘƻ {t!/9{ ƛŦ ŀ 
value of 0 is ever MOVEd to the item. 

5.2.1.4. JUSTIFIED Clause 

1. The JUSTIFIED RIGHT clause, valid only on an alphabetic (PIC A) or alphanumeric 
(PIC X) data item, will cause values shorter than the length of the data item to be 
right-justified and space-filled when they are MOVEd into the data item (the 
default behavior is to left-justify and space fill). 

2. The word JUSTIFIED may be abbreviated as JUST. 

  

ANY LENGTH

BASED

BLANKWHEN ZERO

JUSTIFIED RIGHT
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5.2.1.5. OCCURS Clause 

1. The OCCURS 
clause is used 
to create a 
data 
structure 
called a 
table

11
 that 

repeats multiple times.  For example: 

05 QUARTLY- REVENUE OCCURS 4 TIMES PIC 9(7)V99. 

Will allocate the following: 

 QUARTLY-REVENUE (1) QUARTLY-REVENUE (2) QUARTLY-REVENUE (3) QUARTLY-REVENUE (4)  

Each occurrence is referenced using the subscript syntax (a numeric literal, arithmetic expression or numeric 
identifier enclosed within parenthesis) shown in the diagram.  The OCCURS clause may be used at the group level 
too, in which case the entire group structure repeats, as follows: 

05 X OCCURS 3 TIMES. 
    10 A     PIC X(1).  
    10 B     PIC X(1).  
    10 C     PIC X(1).  

 X (1) X (2) X (3)  

A (1) B (1) C (1) A (2) B (2) C (2) A (3) B (3) C (3) 

2. The optional DEPENDING ON clause can be added to an OCCURS to create a variable-length table.  Such tables 
will be allocated out to the maximum size specified as integer-2.  At execution time the value of identifier-2 will 
determine how many of the table elements are accessible.  

3. See the documentation of the SEARCH, SEARCH ALL and SORT verbs for explanations of the KEY and INDEXED BY 
clauses. 

4. The OCCURS clause cannot be specified in a data description entry that has a level number of 01, 66, 77, or 88. 

5.2.1.6. PICTURE Clause 

1. The word PICTURE may be abbreviated as PIC. 

2. The PICTURE clause defines the class (numeric, alphabetic or alphanumeric) of 
the data that may be contained by the data item being defined.  A PICTURE also 
(sometimes in conjunction with USAGE) defines the amount of storage reserved for the data item.  The three 
basic class-specification PICTURE symbols have the following uses: 

Figure 5-5 - Data Class-Specification PICTURE Symbols (A/X/9) 

Basic 
Symbol 

Meaning and Usage 

9 Defines a spot reserved for a single decimal digit.  The actual amount of storage occupied will 
depend on the specified USAGE. 

A 5ŜŦƛƴŜǎ ŀ ǇƭŀŎŜ ǊŜǎŜǊǾŜŘ ŦƻǊ ŀ ǎƛƴƎƭŜ ŀƭǇƘŀōŜǘƛŎ ŎƘŀǊŀŎǘŜǊ όά!έ-ά½έΣ άŀέ-άȊέύΦ  9ŀŎƘ ά!έ ǊŜǇǊŜǎŜƴǘǎ ŀ 
single byte of storage.  

X 5ŜŦƛƴŜǎ ŀ ǇƭŀŎŜ ǊŜǎŜǊǾŜŘ ŦƻǊ ŀ ǎƛƴƎƭŜ ŎƘŀǊŀŎǘŜǊ ƻŦ ǎǘƻǊŀƎŜΦ  9ŀŎƘ ά·έ ǊŜǇǊŜǎŜƴǘǎ ŀ ǎƛƴƎƭŜ ōȅǘŜ ƻŦ 
storage. 

These three symbols are used repeatedly in a PICTURE clause to define how many of each class of data may be 
contained within the field.  For example: 

PIC 9999 Allocates a data item that can store four-ŘƛƎƛǘ ǇƻǎƛǘƛǾŜ ƴǳƳōŜǊǎ όǿŜΩƭƭ ǎŜŜ ǎƘƻǊǘƭȅ Ƙƻǿ ƴŜƎŀǘƛǾŜ 

                                                                 

11
 Other programming languages with which you might be familiar refer to this sort of structure as an array. 

OCCURSinteger-1 [ TO integer-2 ] TIMES [ DEPENDINGON identifier-2 ]

[ INDEXED BY identifier-4 ]

ASCENDING
DESCENDING KEY IS identifier-3

PICTUREpicture-string
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values can be accounted for).  If the USAGE of the field is DISPLAY (the default), four bytes of 
storage will be allocated and each byte may contain the character άлέΣ άмέΣ άнέΣ Χ Σ άуέ ƻǊ άфέΦ  
There is no run-time enforcement of the fact that only digits are allowed.  A compilation-time 
WARNING will be issued if literal value that violates the digits-only rule is MOVEd to the field.  A 
run-time violation is detectable using a class condition test. 

PIC 9(4) Identical to the above ς a repeat count enclosed within parenthesis can be used with any PICTURE 
symbols that allows repetition. 

PIC X(10) This data item can hold a string of any ten characters. 

PIC A(10) This data item can hold a string of any ten letters.  There is no enforcement of the fact that only 
letters are allowed, but a violation is detectable via a class condition test. 

PIC AA9(3)A This is exactly the same as specifying X(6), but it documents the fact that values should be two 
letters followed by 3 digits followed by a single letter.  There is no enforcement and no capability 
ƻŦ ŘŜǘŜŎǘƛƴƎ Ǿƛƻƭŀǘƛƻƴǎ ƻǘƘŜǊ ǘƘŀƴ ŀ άōǊǳǘŜ ŦƻǊŎŜέ ŎƘŜŎƪ ōȅ ŎƘŀǊŀŎǘŜǊ ǇƻǎƛǘƛƻƴΦ 

5ŀǘŀ ƛǘŜƳǎ ŎƻƴǘŀƛƴƛƴƎ ά!έ ƻǊ ά·έ PICTURE symbols cannot be used in arithmetic calculations. 

In addition to the above Figure 5-6 shows the numeric option PICTURE symbols that may be used with άPIC 9έ 
Data Items 

Figure 5-6 - Numeric Option PICTURE Symbols (P/S/V) 

Numeric 
Option 
Symbol 

Meaning and Usage 

P Defines an implied digit position that will be considered to be a 0 when the data item is referenced 
at run-time.  This symbol is used to allow data items that will contain very large values to be 
ŀƭƭƻŎŀǘŜŘ ǳǎƛƴƎ ƭŜǎǎ ǎǘƻǊŀƎŜ ōȅ ŀǎǎǳƳƛƴƎ ŀ ŎŜǊǘŀƛƴ ƴǳƳōŜǊ ƻŦ ǘǊŀƛƭƛƴƎ ȊŜǊƻǎ όƻƴŜ ǇŜǊ άtέύ ǘƻ ŜȄƛǎǘ ŀǘ 
the end of values. 

All computations and other operations performed against such a data item will behave as if the 
zeros were actually there. 

²ƘŜƴ ǾŀƭǳŜǎ ŀǊŜ ǎǘƻǊŜŘ ƛƴǘƻ ǎǳŎƘ ŀ ŦƛŜƭŘ ǘƘŜȅ ǿƛƭƭ ƘŀǾŜ ǘƘŜ ŘƛƎƛǘ Ǉƻǎƛǘƛƻƴǎ ŘŜŦƛƴŜŘ ōȅ ǘƘŜ άtέ 
symbols stripped from the values as they are stored. 

For example, lŜǘΩǎ ǎŀȅ ȅƻǳ ƴŜŜŘ ǘƻ ŀƭƭƻŎŀǘŜ ŀ Řŀǘŀ ƛǘŜƳ ǘƘŀǘ Ŏƻƴǘŀƛƴǎ ƘƻǿŜǾŜǊ Ƴŀƴȅ Ƴƛƭƭƛƻƴǎ ƻŦ 
dollars of revenue your company has in gross revenues this year: 

01  Gross - Revenue    PIC 9(9).  

In which case 9 bytes of storage will be reserved.  The values 000000000 thru 999999999 will 
represent the gross-revenues.   But, if only the millions are tracked (meaning the last six digits are 
always going to be 0), you could define the field as: 

01  Gr oss- revenue  PIC 9(3)P(6).  

Whenever Gross-Revenue is referenced in the program, the actual value in storage will be treated 
as if each P symbol (6 of them, in this case) were a zero. 

If you wanted to store the value 128 million into that field, you would dƻ ǎƻ ŀǎ ƛŦ ǘƘŜ άtέǎ ǿŜǊŜ 
άфέǎΥ 

MOVE 128000000 TO Gross- Revenue.  

S This symbol, which if used must be the very first symbol in the PICTURE value, indicates that 
ƴŜƎŀǘƛǾŜ ǾŀƭǳŜǎ ŀǊŜ ǇƻǎǎƛōƭŜ ŦƻǊ ǘƘƛǎ Řŀǘŀ ƛǘŜƳΦ  ²ƛǘƘƻǳǘ ŀƴ ά{έΣ ŀƴȅ ƴŜƎŀǘƛǾŜ ǾŀƭǳŜǎ ǎǘƻǊŜŘ ƛƴǘƻ ǘƘƛǎ 
data item via a MOVE or arithmetic statement will have the negative sign stripped from it (in effect 
becoming the absolute value).  

V This symbol is used to define where an implied decimal-point (if any) is located in a numeric item.  
Just as there may only be a single decimal point in a number so may there be no more than one 
ά±έ ƛƴ ŀ PICTURE.  Implied decimal points occupy no space in storage ς they just specify how values 
ŀǊŜ ǳǎŜŘΦ  CƻǊ ŜȄŀƳǇƭŜΣ ƛŦ ǘƘŜ ǾŀƭǳŜ άмнопέ ƛǎ ƛƴ ǎǘƻǊŀƎŜ ƛƴ ŀ ŦƛŜƭŘ ŘŜŦƛƴŜŘ ŀǎ tL/ ффф±фΣ ǘƘŀǘ ǾŀƭǳŜ 
would be treated as 123.4 in any statements that referenced it. 
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3. GNU COBOL supports all standard COBOL PICTURE ŜŘƛǘƛƴƎ ǎȅƳōƻƭǎΣ ƴŀƳŜƭȅ άϷέΣ ŎƻƳƳŀΣ asterisk (*), decimal-
point, CR, DB, + (plus), - όƳƛƴǳǎύΣ ά.έΣ άлέ όȊŜǊƻύ ŀƴŘ άκέΣ ŀǎ ŦƻƭƭƻǿǎΥ 

Figure 5-7 - Numeric Editing PICTURE Symbols 

Editing 
Symbol 

Meaning and Usage 

- (minus) This symbol must be used either at the very beginning of a PICTURE ƻǊ ŀǘ ǘƘŜ ǾŜǊȅ ŜƴŘΦ  LŦ ά-ά ƛǎ ǳǎŜŘΣ ƴƻƴŜ 
ƻŦ άҌέΣ άCRέ ƻǊ άDBέ Ƴŀȅ ōŜ ǳǎŜŘΦ  It is used to edit numeric values. 

aǳƭǘƛǇƭŜ ŎƻƴǎŜŎǳǘƛǾŜ ά-ά ǎȅƳōƻƭǎ ŀǊŜ ŀƭƭƻǿŜŘ ƻƴƭȅ ŀǘ ǘƘŜ ǾŜǊȅ ōŜƎƛƴƴƛƴƎ ƻŦ ǘƘŜ ŦƛŜƭŘΦ  ¢Ƙƛǎ ƛǎ ŎŀƭƭŜŘ ŀ 
floating minus sign. 

9ŀŎƘ ά-ά ǎȅƳōƻƭ ǿƛƭƭ Ŏƻǳƴǘ ŀǎ ƻƴŜ ŎƘŀǊŀŎǘŜǊ Ǉƻǎƛǘƛƻƴ ƛƴ ǘƘŜ ǎƛȊŜ ƻŦ ǘƘŜ Řŀǘŀ ƛǘŜƳΦ 

LŦ ƻƴƭȅ ŀ ǎƛƴƎƭŜ ά-ά ǎȅƳōƻƭ ƛǎ ǎǇŜŎƛŦƛŜŘΣ ǘƘŀǘ ǎȅƳōƻƭ ǿƛƭƭ ōŜ άǊŜǇƭŀŎŜŘέ ōȅ ŀ ά-ά ƛŦ ǘƘŜ ǾŀƭǳŜ ƳƻǾŜŘ ǘƻ ǘƘŜ 
field is negative, or a SPACE otherwise. 

If a floating minus sign is used, think of the editing process as if it worked like this: 

1. Determine what thŜ ŜŘƛǘŜŘ ǾŀƭǳŜ ǿƻǳƭŘ ōŜ ƛŦ ŜŀŎƘ ά-ά ǿŜǊŜ ŀŎǘǳŀƭƭȅ ŀ άфέΦ 
2. Locate the digit in the edited result that corresponds to the right-Ƴƻǎǘ ά-ά ŀƴŘ ǎŎŀƴ ǘƘŜ ŜŘƛǘŜŘ ǾŀƭǳŜ 
ōŀŎƪ ǘƻ ǘƘŜ ƭŜŦǘ ŦǊƻƳ ǘƘŀǘ Ǉƻƛƴǘ ǳƴǘƛƭ ȅƻǳ ŎƻƳŜ ǘƻ ŀ άлέ ǘƘŀǘ Ƙŀǎ ƴƻǘƘƛƴƎ ōǳǘ άлέ ŎƘŀǊŀŎǘŜǊǎ ǘƻ the left of 
it. 

3. wŜǇƭŀŎŜ ǘƘŀǘ άлέ ǿƛǘƘ ŀ ά-ά ƛŦ ǘƘŜ ǾŀƭǳŜ ƳƻǾŜŘ ǘƻ ǘƘŜ ŦƛŜƭŘ ƛǎ ƴŜƎŀǘƛǾŜ ƻǊ ŀ SPACE otherwise. 
4. wŜǇƭŀŎŜ ŀƭƭ ǊŜƳŀƛƴƛƴƎ άлέ ŎƘŀǊŀŎǘŜǊǎ ǘƻ ǘƘŜ ƭŜŦǘ ƻŦ ǘƘŀǘ Ǉƻǎƛǘƛƻƴ ōȅ SPACES. 

Some examples (the symbol b denotes a space): 

If tƘƛǎ ǾŀƭǳŜΧ Χƛǎ moved to a field with 
ǘƘƛǎ tL/¢¦w9Χ 

Χ ǘƘƛǎ ǾŀƭǳŜ ƛƴ ǎǘƻǊŀƎŜ will 
result: 

17 -999 b017 

-17 -999 - 017 

265 -----99 bbbb265 

-265 -----99 bbb- 265 

51 999- 051b 

-51 999- 051-  
 

$
12

 This symbol must be only be used at the very beginning of a PICTURE ŜȄŎŜǇǘ ǘƘŀǘ ŀ άҌέ ƻǊ ά-ά Ƴŀȅ ŀǇǇŜŀǊ 
to the left of it.  It is used to edit numeric values. 

aǳƭǘƛǇƭŜ ŎƻƴǎŜŎǳǘƛǾŜ άϷά ǎȅƳōƻƭǎ ŀǊŜ ŀƭƭƻǿŜŘΦ  ¢Ƙƛǎ ƛǎ ŎŀƭƭŜŘ ŀ floating currency symbol. 

9ŀŎƘ άϷά ǎȅƳōƻƭ ǿƛƭƭ Ŏƻǳƴǘ ŀǎ ƻƴŜ ŎƘŀǊŀŎǘŜǊ Ǉƻǎƛǘƛƻƴ ƛƴ ǘƘŜ ǎƛȊŜ ƻŦ ǘƘŜ Řŀta item. 

LŦ ƻƴƭȅ ŀ ǎƛƴƎƭŜ άϷά ǎȅƳōƻƭ ƛǎ ǎǇŜŎƛŦƛŜŘΣ ǘƘŀǘ ǎȅƳōƻƭ ǿƛƭƭ ōŜ ƛƴǎŜǊǘŜŘ ƛƴǘƻ ǘƘŜ ŜŘƛǘŜŘ ǾŀƭǳŜ ŀǘ ǘƘŀǘ Ǉƻǎƛǘƛƻƴ 
ǳƴƭŜǎǎ ǘƘŜǊŜ ŀǊŜ ǎƻ Ƴŀƴȅ ǎƛƎƴƛŦƛŎŀƴǘ ŘƛƎƛǘǎ ǘƻ ǘƘŜ ŦƛŜƭŘ ǾŀƭǳŜ ǘƘŀǘ ǘƘŜ Ǉƻǎƛǘƛƻƴ ƻŎŎǳǇƛŜŘ ōȅ ǘƘŜ άϷέ ƛǎ ƴŜŜŘŜŘ 
to represent a leading non-ȊŜǊƻ ŘƛƎƛǘΦ  Lƴ ǎǳŎƘ ŎŀǎŜǎΣ ǘƘŜ άϷέ ǿƛƭƭ ōŜ ǘǊŜŀǘŜŘ ŀǎ ŀ άфέΦ 

If a floating currency sign is used, think of the editing process as if it worked like this: 

1. 5ŜǘŜǊƳƛƴŜ ǿƘŀǘ ǘƘŜ ŜŘƛǘŜŘ ǾŀƭǳŜ ǿƻǳƭŘ ōŜ ƛŦ ŜŀŎƘ άϷά ǿŜǊŜ ŀŎǘǳŀƭƭȅ ŀ άфέΦ 
2. Locate the digit in the edited result that corresponds to the right-Ƴƻǎǘ άϷά ŀƴŘ ǎŎŀƴ ǘƘŜ ŜŘƛǘŜŘ ǾŀƭǳŜ 
ōŀŎƪ ǘƻ ǘƘŜ ƭŜŦǘ ŦǊƻƳ ǘƘŀǘ Ǉƻƛƴǘ ǳƴǘƛƭ ȅƻǳ ŎƻƳŜ ǘƻ ŀ άлέ ǘƘŀǘ Ƙŀǎ ƴƻǘƘƛƴƎ ōǳǘ άлέ ŎƘŀǊŀŎǘŜǊǎ ǘƻ ǘƘŜ ƭŜŦǘ ƻŦ 
it. 

3. wŜǇƭŀŎŜ ǘƘŀǘ άлέ ǿƛǘƘ ŀ άϷάΦ 
4. wŜǇƭŀŎŜ ŀƭƭ ǊŜƳŀƛƴƛƴƎ άлέ ŎƘŀǊŀŎǘŜǊǎ ǘo the left of that position by SPACES. 

Some examples (the symbol b denotes a space): 

If tƘƛǎ ǾŀƭǳŜΧ Χƛǎ ƳƻǾŜŘ ǘƻ ŀ ŦƛŜƭŘ ǿƛǘƘ 
ǘƘƛǎ tL/¢¦w9Χ 

Χ ǘƘƛǎ ǾŀƭǳŜ ƛƴ ǎǘƻǊŀƎŜ will 
result: 

17 $999 $017 

265 $$$$$99 bbb$265 
 

                                                                 

12
 ¢ƘŜ ŘŜŦŀǳƭǘ ŎǳǊǊŜƴŎȅ ǎƛƎƴ ǳǎŜŘ ƛǎ άϷέΦ  hǘƘŜǊ ŎƻǳƴǘǊƛŜǎ ǳǎŜ ŘƛŦŦŜǊŜƴǘ ŎǳǊǊŜƴŎȅ ǎƛƎƴǎΦ  ¢ƘŜ SPECIAL-NAMES paragraph allows any 
ǎȅƳōƻƭ ǘƻ ōŜ ŘŜŦƛƴŜŘ ŀǎ ŀ ŎǳǊǊŜƴŎȅ ǎȅƳōƻƭΦ  LŦ ǘƘŜ ŎǳǊǊŜƴŎȅ ǎƛƎƴ ƛǎ ŘŜŦƛƴŜŘ ǘƻ ǘƘŜ ŎƘŀǊŀŎǘŜǊ ΨІΩΣ ŦƻǊ ŜȄŀƳǇƭŜΣ ǘƘŜƴ ȅƻǳ ǿƻǳƭŘ 
use ǘƘŜ ΨІΩ ŎƘŀǊŀŎǘŜǊ ŀǎ ŀ PICTURE editing symbol. 
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Editing 
Symbol 

Meaning and Usage 

* (asterisk) This symbol must be only be used at the very beginning of a PICTURE ŜȄŎŜǇǘ ǘƘŀǘ ŀ άҌέ ƻǊ ά-ά Ƴŀȅ ŀǇǇŜŀǊ 
to the left of it.  It is used to edit numeric values. 

aǳƭǘƛǇƭŜ ŎƻƴǎŜŎǳǘƛǾŜ άϝά ǎȅƳōƻƭǎ ŀǊŜ ƴƻǘ ƻƴƭȅ ŀƭƭƻǿŜŘΣ ōǳǘ ŀǊŜ ǘƘŜ ǘȅǇƛŎŀƭ ǳǎŀƎŜΦ  ¢Ƙƛǎ ƛǎ ŎŀƭƭŜŘ a floating 
check protection symbol. 

9ŀŎƘ άϝά ǎȅƳōƻƭ ǿƛƭƭ Ŏƻǳƴǘ ŀǎ ƻƴŜ ŎƘŀǊŀŎǘŜǊ Ǉƻǎƛǘƛƻƴ ƛƴ ǘƘŜ ǎƛȊŜ ƻŦ ǘƘŜ Řŀǘŀ ƛǘŜƳΦ 

Think of the editing process as if it worked like this: 

1. 5ŜǘŜǊƳƛƴŜ ǿƘŀǘ ǘƘŜ ŜŘƛǘŜŘ ǾŀƭǳŜ ǿƻǳƭŘ ōŜ ƛŦ ŜŀŎƘ άϝά ǿŜǊŜ ŀŎǘǳŀƭƭȅ ŀ άфέΦ 
2. Locate the digit in the edited result that corresponds to the right-Ƴƻǎǘ άϝά ŀƴŘ ǎŎŀƴ ǘƘŜ ŜŘƛǘŜŘ ǾŀƭǳŜ 
ōŀŎƪ ǘƻ ǘƘŜ ƭŜŦǘ ŦǊƻƳ ǘƘŀǘ Ǉƻƛƴǘ ǳƴǘƛƭ ȅƻǳ ŎƻƳŜ ǘƻ ŀ άлέ ǘƘŀǘ Ƙŀǎ ƴƻǘƘƛƴƎ ōǳǘ άлέ ŎƘŀǊŀŎǘŜǊǎ ǘƻ ǘƘŜ ƭŜŦǘ ƻŦ 
it. 

3. wŜǇƭŀŎŜ ǘƘŀǘ άлέ ǿƛǘƘ ŀ άϝάΦ 
4. Replace all remainƛƴƎ άлέ ŎƘŀǊŀŎǘŜǊǎ ǘƻ ǘƘŜ ƭŜŦǘ ƻŦ ǘƘŀǘ Ǉƻǎƛǘƛƻƴ ōȅ άϝέ ŀƭǎƻΦ 

An example: 

If tƘƛǎ ǾŀƭǳŜΧ Χƛǎ ƳƻǾŜŘ ǘƻ ŀ ŦƛŜƭŘ ǿƛǘƘ 
ǘƘƛǎ tL/¢¦w9Χ 

Χ ǘƘƛǎ ǾŀƭǳŜ ƛƴ ǎǘƻǊŀƎŜ will 
result: 

265 *****99  ****265  
 

, 
(comma)

13
 

Each comma (,) in the PICTURE string represents a character position into which the character ά,έ will be 
inserted.  This character position is counted in the size of the item.  ¢ƘŜ άΣέ ǎȅƳōƻƭ ƛǎ ŀ άǎƳŀǊǘ ǎȅƳōƻƭέ 
capable of masquerading as the floating symbol to its left and right should there be insufficient digits of 
ǇǊŜŎƛǎƛƻƴ ǘƻ ǘƘŜ ƴǳƳŜǊƛŎ ǾŀƭǳŜ ōŜƛƴƎ ŜŘƛǘŜŘ ǘƻ ǊŜǉǳƛǊŜ ǘƘŜ ƛƴǎŜǊǘƛƻƴ ƻŦ ŀ άΣέ ŎƘŀǊŀŎǘŜǊΦ 

For example (the symbol b denotes a space): 

If tƘƛǎ ǾŀƭǳŜΧ Χƛǎ ƳƻǾŜŘ ǘƻ ŀ ŦƛŜƭŘ ǿƛǘƘ 
ǘƘƛǎ tL/¢¦w9Χ 

Χ ǘƘƛǎ ǾŀƭǳŜ ƛƴ ǎǘƻǊŀƎŜ will 
result: 

17 $$,$$$,$99 bbbbbbb$17 

265 $$,$$$,$99 bbbbbb$265 

1456 $$,$$$,$99 bbbb$1,456  
 

. (period)
13

 This symbol inserts a decimal point into the edited value at the point where an implied decimal point exists 
in the value.    It is used to edit numeric values.  Note that the period specified at the end of every data 
item definition IS NOT treated as an editing symbol! 

An example: 

01  Edited - Value     PIC 9(3).99.  
01  Payment          PIC 9(3)V99  VALUE 152.19.  
...  
    MOVE Payment TO Edited - Value.  
    DISPLAY Edited - Value.  

Will display 152.19 

/ (slash) This symbol ς usually used when editing dates for printing ς ƛƴǎŜǊǘǎ ŀ άκέ ŎƘŀǊŀŎǘŜǊ ƛƴǘƻ ǘƘŜ ŜŘƛǘŜŘ ǾŀƭǳŜΦ  
¢ƘŜ ƛƴǎŜǊǘŜŘ άκέ ŎƘŀǊŀŎǘŜǊ ǿƛƭƭ ƻŎŎǳǇȅ ŀ ōȅǘŜ ƻŦ ǎǘƻǊŀƎŜ ƛƴ ǘƘŜ ŜŘƛǘŜŘ ǊŜǎǳƭǘΦ 

An example: 

01  Edited - Date    PIC 99/99/9999.  
ƛ 
    MOVE 08182009 TO Edited - Date.  
    DISPLAY Edited - Date.  

The displayed value will be 08/18/2009. 

                                                                 

13
 If DECIMAL-POINT IS COMMA is specified in the SPECIAL-NAMES ǇŀǊŀƎǊŀǇƘΣ ǘƘŜ ƳŜŀƴƛƴƎǎ ŀƴŘ ǳǎŀƎŜǎ ƻŦ ǘƘŜ άΦέ ŀƴŘ άΣέ 

characters will be reversed 
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Editing 
Symbol 

Meaning and Usage 

+ (plus) This symbol must be used either at the very beginning of a PICTURE ƻǊ ŀǘ ǘƘŜ ǾŜǊȅ ŜƴŘΦ  LŦ άҌά ƛǎ ǳǎŜŘΣ ƴƻƴŜ 
ƻŦ ά-έΣ άCRέ ƻǊ άDBέ Ƴŀȅ ōŜ ǳǎŜŘΦ  It is used to edit numeric values. 

aǳƭǘƛǇƭŜ ŎƻƴǎŜŎǳǘƛǾŜ άҌά ǎȅƳōƻƭǎ ŀǊŜ ŀƭƭƻǿŜŘ ƻƴƭȅ ŀǘ ǘƘŜ ǾŜǊȅ ōŜƎƛƴƴƛƴƎ ƻŦ ǘƘŜ ŦƛŜƭŘΦ  ¢Ƙƛǎ ƛǎ ŎŀƭƭŜŘ ŀ 
floating plus sign. 

9ŀŎƘ άҌά ǎȅƳōƻƭ ǿƛƭƭ Ŏƻǳƴǘ ŀǎ ƻƴŜ ŎƘŀǊŀŎǘŜǊ Ǉƻǎƛǘƛƻƴ ƛƴ ǘƘŜ ǎƛȊŜ ƻŦ ǘƘŜ Řŀǘŀ ƛǘŜƳΦ  If only a sƛƴƎƭŜ άҌά 
ǎȅƳōƻƭ ƛǎ ǎǇŜŎƛŦƛŜŘΣ ǘƘŀǘ ǎȅƳōƻƭ ǿƛƭƭ ōŜ ǊŜǇƭŀŎŜŘ ōȅ ŀ ά-ά ƛŦ ǘƘŜ ǾŀƭǳŜ ƳƻǾŜŘ ǘƻ ǘƘŜ ŦƛŜƭŘ ƛǎ ƴŜƎŀǘƛǾŜΣ ƻǊ ŀ άҌέ 
otherwise. 

If a floating plus sign is used, think of the editing process as if it worked like this: 

1. Determine what the edited value wƻǳƭŘ ōŜ ƛŦ ŜŀŎƘ άҌά ǿŜǊŜ ŀŎǘǳŀƭƭȅ ŀ άфέΦ 
2. Locate the digit in the edited result that corresponds to the right-Ƴƻǎǘ άҌά ŀƴŘ ǎŎŀƴ ǘƘŜ ŜŘƛǘŜŘ ǾŀƭǳŜ 
ōŀŎƪ ǘƻ ǘƘŜ ƭŜŦǘ ŦǊƻƳ ǘƘŀǘ Ǉƻƛƴǘ ǳƴǘƛƭ ȅƻǳ ŎƻƳŜ ǘƻ ŀ άлέ ǘƘŀǘ Ƙŀǎ ƴƻǘƘƛƴƎ ōǳǘ άлέ ŎƘŀǊŀŎǘŜǊǎ ǘƻ ǘƘŜ ƭŜŦǘ 
of it. 

3. wŜǇƭŀŎŜ ǘƘŀǘ άлέ ǿƛǘƘ ŀ ά-ά ƛŦ ǘƘŜ ǾŀƭǳŜ ƳƻǾŜŘ ǘƻ ǘƘŜ ŦƛŜƭŘ ƛǎ ƴŜƎŀǘƛǾŜ ƻǊ ŀ άҌέ ƻǘƘŜǊǿƛǎŜΦ 
4. wŜǇƭŀŎŜ ŀƭƭ ǊŜƳŀƛƴƛƴƎ άлέ ŎƘŀǊŀŎǘŜǊǎ ǘƻ ǘƘŜ ƭŜŦǘ ƻŦ ǘƘŀǘ Ǉƻǎƛǘƛƻƴ ōȅ SPACES. 

Some examples (the symbol b denotes a space): 

If tƘƛǎ ǾŀƭǳŜΧ Χƛǎ ƳƻǾŜŘ ǘƻ ŀ ŦƛŜƭŘ ǿƛǘƘ 
ǘƘƛǎ tL/¢¦w9Χ 

Χ ǘƘƛǎ ǾŀƭǳŜ ƛƴ ǎǘƻǊŀƎŜ will 
result: 

17 +999 +017 

-17 +999 - 017 

265 +++++99 bbb+265 

-265 +++++99 bbb- 265 

51 999+ 051+ 

-51 999- 051- 
 

0 (zero) This symbol inserts a άлέ character into the edited value.  The inserted άлέ character will occupy a byte of 
storage in the edited result. 
An example: 

01  Edited - Phone- Number    PIC 9(3)B9(3)B9(4).  
ƛ 
    MOVE 5185551212 TO Edited - Phone- Number. 
    DISPLAY Edited - Phone- Number. 

The displayed value will be 518 555 1212. 

B This symbol inserts a SPACE character into the edited value.  The inserted SPACE character will occupy a 
byte of storage in the edited result. 

An example: 

01  Edited - Phone- Number    PIC 9(3)B9(3)B9(4).  
ƛ 
    MOVE 5185551212 TO Edited - Phone- Number. 
    DISPLAY Edited - Phone- Number. 

The displayed value will be 518 555 1212. 

CR This symbol must be used only at the very end of a PICTUREΦ  LŦ άCRά ƛǎ ǳǎŜŘΣ ƴƻƴŜ ƻŦ ά-έΣ ά+έ ƻǊ άDBέ Ƴŀȅ 
be used.  It is used to edit numeric values. 

aǳƭǘƛǇƭŜ άCRά ǎȅƳōƻƭǎ ŀǊŜ not allowed in one PICTURE clause. 

A άCRά ǎȅƳōƻƭ ǿƛƭƭ Ŏƻǳƴǘ ŀǎ two character positions in the size of the data item. 

LŦ ǘƘŜ ǾŀƭǳŜ ƳƻǾŜŘ ƛƴǘƻ ǘƘŜ ŦƛŜƭŘ ƛǎ ƴŜƎŀǘƛǾŜΣ ǘƘŜ ŎƘŀǊŀŎǘŜǊǎ άCRέ ǿƛƭƭ ōŜ ƛƴǎŜǊǘŜŘ ƛƴǘƻ ǘƘŜ edited value, 
otherwise two SPACES will be inserted. 

Some examples (the symbol b denotes a space): 

¢Ƙƛǎ ǾŀƭǳŜΧ Χƛǎ ƳƻǾŜŘ ǘƻ ŀ ŦƛŜƭŘ ǿƛǘƘ 
ǘƘƛǎ tL/¢¦w9Χ 

ΧǊŜǎǳƭǘƛƴƎ ƛƴ ǘƘƛǎ ǾŀƭǳŜ ƛƴ 
storage: 

17 99CR 17bb 

-17 99CR 17CR 
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Editing 
Symbol 

Meaning and Usage 

DB This symbol must be used only at the very end of a PICTUREΦ  LŦ άDBά ƛǎ ǳǎŜŘΣ ƴƻƴŜ ƻŦ ά-έΣ άҌέ ƻǊ άCRέ Ƴŀȅ 
be used.  It is used to edit numeric values. 

aǳƭǘƛǇƭŜ άDBά ǎȅƳōƻƭǎ ŀǊŜ ƴƻǘ ŀƭƭƻǿŜŘ ƛƴ ƻƴŜ tL/¢¦w9 ŎƭŀǳǎŜΦ 

A άDBά ǎȅƳōƻƭ ǿƛƭƭ Ŏƻǳƴǘ ŀǎ ǘǿƻ ŎƘŀǊŀŎǘŜǊ Ǉƻǎƛǘƛƻƴǎ ƛƴ ǘƘŜ ǎƛȊŜ ƻŦ ǘƘŜ Řŀǘŀ ƛǘŜƳΦ 

If the value moved into the ŦƛŜƭŘ ƛǎ ƴŜƎŀǘƛǾŜΣ ǘƘŜ ŎƘŀǊŀŎǘŜǊǎ άDBέ ǿƛƭƭ ōŜ ƛƴǎŜǊǘŜŘ ƛƴǘƻ ǘƘŜ ŜŘƛǘŜŘ ǾŀƭǳŜΣ 
otherwise two SPACES will be inserted. 

Some examples (the symbol b denotes a space): 

¢Ƙƛǎ ǾŀƭǳŜΧ Χƛǎ ƳƻǾŜŘ ǘƻ ŀ ŦƛŜƭŘ ǿƛǘƘ 
ǘƘƛǎ tL/¢¦w9Χ 

ΧǊŜǎǳƭǘƛƴƎ ƛƴ ǘƘƛǎ ǾŀƭǳŜ ƛƴ 
storage: 

17 99DB 17bb 

-17 99DB 17DB 
 

Z This symbol must be only be used at the very beginning of a PICTURE ŜȄŎŜǇǘ ǘƘŀǘ ŀ άҌέ ƻǊ ά-ά Ƴŀȅ ŀǇǇŜŀǊ 
to the left of it.  It is used to edit numeric values. 

aǳƭǘƛǇƭŜ ŎƻƴǎŜŎǳǘƛǾŜ άZά ǎȅƳōƻƭǎ ŀǊŜ not only allowed, but are the typical manner in which this editing 
symbol is used.  This is called a floating zero suppression. 

9ŀŎƘ άZά ǎȅƳōƻƭ ǿƛƭƭ Ŏƻǳƴǘ ŀǎ ƻƴŜ ŎƘŀǊŀŎǘŜǊ Ǉƻǎƛǘƛƻƴ ƛƴ ǘƘŜ ǎƛȊŜ ƻŦ ǘƘŜ Řŀǘŀ ƛǘŜƳΦ 

Think of the editing process as if it worked like this: 

1. Determine what the ŜŘƛǘŜŘ ǾŀƭǳŜ ǿƻǳƭŘ ōŜ ƛŦ ŜŀŎƘ ά½ά ǿŜǊŜ ŀŎǘǳŀƭƭȅ ŀ άфέΦ 
2. Locate the digit in the edited result that corresponds to the right-Ƴƻǎǘ ά½ά ŀƴŘ ǎŎŀƴ ǘƘŜ ŜŘƛǘŜŘ ǾŀƭǳŜ 
ōŀŎƪ ǘƻ ǘƘŜ ƭŜŦǘ ŦǊƻƳ ǘƘŀǘ Ǉƻƛƴǘ ǳƴǘƛƭ ȅƻǳ ŎƻƳŜ ǘƻ ŀ άлέ ǘƘŀǘ Ƙŀǎ ƴƻǘƘƛƴƎ ōǳǘ άлέ ŎƘŀǊŀŎǘŜǊǎ ǘƻ ǘhe left 
of it. 

3. wŜǇƭŀŎŜ ǘƘŀǘ άлέ ǿƛǘƘ ŀ SPACE. 
4. wŜǇƭŀŎŜ ŀƭƭ ǊŜƳŀƛƴƛƴƎ άлέ ŎƘŀǊŀŎǘŜǊǎ ǘƻ ǘƘŜ ƭŜŦǘ ƻŦ ǘƘŀǘ Ǉƻǎƛǘƛƻƴ ōȅ SPACES. 

Some examples (the symbol b denotes a space): 

¢Ƙƛǎ ǾŀƭǳŜΧ Χƛǎ ƳƻǾŜŘ ǘƻ ŀ ŦƛŜƭŘ ǿƛǘƘ 
ǘƘƛǎ tL/¢¦w9Χ 

ΧǊŜǎǳƭǘƛƴƎ ƛƴ ǘƘƛǎ ǾŀƭǳŜ ƛƴ 
storage: 

17 Z999 b017 

265 ZZZZZ99 bbbb265 
 

No more than one editing symbol may be used in a floating manner in the same PICTURE clause. 

4. Numeric data items containing editing symbols are referred to as numeric edited fields.  Such data items may 
receive values in the various arithmetic statements but may not be used as sources of data in those same 
statements.  The statements in question are ADD, COMPUTE, DIVIDE, MULTIPLY and SUBTRACT.  

{ŜŜ !ƭǎƻΧ 

The SPECIAL-NAMES Paragraph 4.1.4 

Storage Format of Data (USAGE) 5.2.1.11 

Class Tests 6.1.4.2.2 

The ADD Statement 6.4.2 
 

The COMPUTE Statement 6.4.9 

The DIVIDE Statement 6.4.13 

The MULTIPLY Statement 6.4.27 

The SUBTRACT Statement 6.4.44 
 

5.2.1.7. REDEFINES Clause 

1. The REDEFINES clause causes identifier-1 (the data item in which the 
REDEFINES clause is specified) to occupy the same physical storage space as 
identifier-2, so that storage may be defined in a different manner with a 
(probably) different structure.  The following must all be true in order to use REDEFINES: 

a. The level number of identifier-2 must be the same as that of identifier-1. 

b. The level number of identifier-2 (and identifier-1) cannot be 66, 78 or 88. 

REDEFINESidentifier-2
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c. LŦ άƴέ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ ƭŜǾŜƭ ƴǳƳōŜǊ ƻŦ identifier-2 (and identifier-1), then no other data items with level 
ƴǳƳōŜǊ άƴέ Ƴŀȅ ōŜ ŘŜŦƛƴŜŘ ōŜǘǿŜŜƴ identifier-1 and identifier-2. 

d. The total allocated size of identifier-1 must be the same as the total allocated size of identifier-2. 

e. No OCCURS clause may be defined on identifier-2.  There may ς however ς be items defined with OCCURS 
clauses subordinate to identifier-2.   

f. No VALUE clause may be defined on identifier-2.  No data items subordinate to identifier-2 may have VALUE 
clauses, with the exception of level-88 condition names. 

5.2.1.8. RENAMES Clause 

The RENAMES clause regroups previously 
defined items by specifying alternative, possibly 
overlapping, groupings of elementary data items 
in a record. 
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Defining Level-66 RENAMES Data Items 5.2.4 
 

 

5.2.1.9. SIGN Clause 

1. The SIGN clause, allowable only for USAGE 
DISPLAY numeric data items, specifies how an άSέ 
symbol will be interpreted ƛƴ ŀ Řŀǘŀ ƛǘŜƳΩǎ 
PICTURE clause.  Without the SEPARATE 
CHARACTER ƻǇǘƛƻƴΣ ǘƘŜ ǎƛƎƴ ƻŦ ǘƘŜ Řŀǘŀ ƛǘŜƳΩǎ 
value will be encoded by transforming the last (TRAILING) or first (LEADING) digit as follows: 

Figure 5-8 - Sign-Encoding Characters 

First/Last 
Digit 

Encoded Value 
For POSITIVE 

Encoded Value 
For NEGATIVE 

0 0 p 

1 1 q 

2 2 r 

3 3 s 

4 4 t 

5 5 u 

6 6 v 

7 7 w 

8 8 x 

9 9 y 

If the SEPARATE CHARACTER clause is ǳǎŜŘΣ ǘƘŜƴ ŀƴ ŀŎǘǳŀƭ άҌέ ƻǊ ά-ά ǎƛƎƴ ǿƛƭƭ ōŜ ƛƴǎŜǊǘŜŘ ƛƴǘƻ ǘƘŜ ŦƛŜƭŘΩǎ ǾŀƭǳŜ ŀǎ 
the first (LEADING) or last (TRAILING) character.   

2. When SEPARATE CHARACTER ƛǎ ǎǇŜŎƛŦƛŜŘΣ ǘƘŜ ά{έ ǎȅƳōƻƭ ƛƴ ǘƘŜ Řŀǘŀ ƛǘŜƳΩǎ tL/¢¦w9 Ƴǳǎǘ ōŜ ŎƻǳƴǘŜŘ ǿƘŜƴ 
ŘŜǘŜǊƳƛƴƛƴƎ ǘƘŜ Řŀǘŀ ƛǘŜƳΩǎ ǎƛȊŜΦ 
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5ŜŦƛƴƛƴƎ ŀ 5ŀǘŀ LǘŜƳΩǎ PICTURE 5.2.1.6 
 

 

  

RENAMESidentifier-3 [ THRU| THROUGHidentifier-4 ]

SIGN IS             [ SEPARATECHARACTER ]
LEADING
TRAILING






































































































































































































































































































































































































































































































































































































































































