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Summary of Changes 

Version 
Publication 

Date 
Change Description 

Pre-publication 
review 

July-
September 

2009 
Initial version ς documents the 06 Feb 2009  build of OpenCOBOL 1.1 

1
st
 Edition 

30 
September 

2009 

Documented changes introduced with the nnXXXnn release of OpenCOBOL 1.1 ς 
specifically: 

 The COPY statement now supports the COBOL2002 standard LEADING and TRAILING 
options (section 1.7) 

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

 Mnemonic names are now optional for SWITCH declarations in SPECIAL-NAMES 
(section 4.1.4) 

 SYMBOLIC CHARACTERS are now supported (section 4.1.4)  

 USE FOR DEBUGGING is now supported (section 6.3) 

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

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

 The ALTER verb (section 6.7) is now supported [Editorial Comment: this change was 
made only because NIST tests need it and NOT because you should be using it!] 
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1. Introduction  

1.1. What is OpenCOBOL? 

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

OpenCOBOL is an open-source COBOL compiler and runtime environment.  The OpenCOBOL compiler generates C 
code which is automatically compiled and linked.  While originally developed for UNIX operating systems, OpenCOBOL 
can also be built for MacOS 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 ŦǊŜŜƭȅ-

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

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.     

1.2. Additional References and Documents  

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

LŦ ȅƻǳ ƭƛƪŜ ǘƻ ƘƻƭŘ ŀ ōƻƻƪ ƛƴ ȅƻǳǊ 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 
ǿǊƛǘƛƴƎ ƻǳǘǎǘŀƴŘƛƴƎ /h.h[ ǘŜȄǘōƻƻƪǎ ŦƻǊ ǎŜǾŜǊŀƭ ŘŜŎŀŘŜǎΣ ŀƴŘ ǘƘƛǎ ǘŜȄǘ ƛǎ ƴƻ ŜȄŎŜǇǘƛƻƴΦ  LǘΩǎ ŀƴ ŜȄŎŜƭƭŜƴǘ ōƻƻƪ ŦƻǊ 
those 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 are that language is Java, C or 
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.  Mayan is a dead language.  Latin 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 pontifications that 
ŎƻƳŜ Řƻǿƴ ǘƻ ǳǎ ŦǊƻƳ ǘƘŜ ƛǾƻǊȅ ǘƻǿŜǊǎ ƻŦ ŀŎŀŘŜƳƛŀΣ ƛǘ ƛǎƴΩǘ ŜǾŜƴ ƻƴ ƭƛfe support.  

                                                                 
1
 The MinGW approach is a personal favorite with the author of this manual because it creates an OpenCOBOL 

compiler and runtime that require only a single MinGW DLL to be available to OpenCOBOL tools and user 
programs.  That DLL is freely distributable under the terms of the GNU General Public License.  A MinGW build of 
OpenCOBOL 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 OpenCOBOL programs and record locking on certain types of files, is sacrificed 
however. 

http://www.csis.ul.ie/cobol/
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What made those other languages die is the fact that they became obsolete.  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.  There was no good reason to keep on speaking a language whose creators had become irrelevant to 
history. 

 /h.h[ ƛǎ ŘƛŦŦŜǊŜƴǘΦ  /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 ŀcronym 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 that they want to avoid 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 a 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 these billions and billions of lines of 
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 of those 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 
Ƴƛƭƭƛƻƴǎ ŀƴŘ Ƴƛƭƭƛƻƴǎ ƻŦ ōȅǘŜǎ ƻŦ ǎǘƻǊŀƎŜ ōŜ ǿŀǎǘŜŘ ōȅ ŀƭƭ ǘƘƻǎŜ άмфέ ǎŜǉǳŜƴŎŜǎ ǿƘŜƴ ǘƘŜ ǎƻŦǘǿŀǊŜ Ŏŀƴ ǎƛƳǇƭȅ ŀǎǎǳƳŜ 
them?  {ƛƴŎŜ ǘƘŜƛǊ ǎƻŦǘǿŀǊŜ ǿƻǳƭŘ ǎǳŘŘŜƴƭȅ ǘƘƛƴƪ ǘƘŜ ŎǳǊǊŜƴǘ ȅŜŀǊ ǿŀǎ άмфллέ ŀŦǘŜǊ ǘƘŜ ǎǘǊƻƪŜ ƻŦ ƳƛŘƴƛƎƘǘΣ 5ŜŎŜƳōŜǊ 
31

st
 мфффΣ ōǳǎƛƴŜǎǎŜǎ ƪƴŜǿ ǘƘŜȅ ǿŜǊŜ ƎƻƛƴƎ 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 ǇƻƭƛǘƛŎŀƭƭȅ 
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 
received cosƳŜǘƛŎ 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 industry estimates, over 40 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. 

                                                                 

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. 
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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 

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 
carries the evolution forward to the point where a COBO[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 upgrade 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 OpenCOBOL 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, and 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, is a COBOL was a pioneering development in this area, being one of the 
first higher-level languages. 

 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 

                                                                 

3
 άtƻǇǳƭŀǊέ ƴŀƳŜǎ ŦƻǊ /h.h[ ǎǘŀƴŘŀǊŘǎ ƴƻ ƭƻƴƎŜǊ ƛƴŎƭǳŘŜ ŀƴ ƻǊƎŀƴƛȊŀǘƛƻƴΩǎ ƴŀƳŜΣ ŀƴŘ ƴƻǿ ǳǎŜ ¸нY-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, so one can only hope it is true. 
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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 
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 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 technologies and 
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 doing it with copybooks (section 1.7) and subroutines (sections 6.8, 7.1.4 and 7.1.5) 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 leveled in this regard. 

1.3.3. Notable COBOL/OpenCOBOL Features 

1.3.3.1. Basic Program Readability  

²ƘŜƴ ƛǘ ŦƛǊǎǘ ǿŀǎ ŘŜǾŜƭƻǇŜŘΣ /h.h[Ωǎ Ŝŀǎƛƭȅ-readable syntax made it profoundly different to 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 ǊŜŀŘŀōƭŜ ƭŀƴƎǳŀƎŜΣ ŜǾŜƴ ōȅ 
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, but FORTRAN was never as readable as COBOL. 

The inherent readability of COBOL code was a blessing at first, but eventually it became considered as a curse.  As 
more and more people became at least informed about programming if not downright skilled, the syntax of COBOL 
became one of the reasons the ivory-tower types wanted to see it eradicated.   

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++ or Java program. 

Those that argue that it is too boring/wasteful/time-consuming/insulting (choose the word you prefer) to have to 
ŎƻŘŜ ŀ /h.h[ ǇǊƻƎǊŀƳ άŦǊƻƳ ǎŎǊŀǘŎƘέ ŀǊŜ ŎƭŜŀǊƭȅ ƛƎƴƻǊŀƴǘ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŦŀŎǘǎΥ 

 Many systems have program-development tools available to ease the task of coding programs; those tools 
ǘƘŀǘ ŎƻƴŎŜƴǘǊŀǘŜ ƻƴ /h.h[ ŀǊŜ ŎŀǇŀōƭŜ ƻŦ ǇǊƻǾƛŘƛƴƎ ǘŜƳǇƭŀǘŜǎ ŦƻǊ ƳǳŎƘ ƻŦ ǘƘŜ άƻǾŜǊƘŜŀŘέ ǾŜǊōƛŀƎŜ ƻŦ ŀƴȅ 
program 

 Good programmers have ς for decades ς ƳŀƛƴǘŀƛƴŜŘ ǘƘŜƛǊ ƻǿƴ ǎƪŜƭŜǘƻƴ άǘŜƳǇƭŀǘŜέ ǇǊƻƎǊŀƳǎ ŦƻǊ ŀ ǾŀǊƛŜǘȅ ƻŦ 
program types; simply loŀŘ ŀ ǘŜƳǇƭŀǘŜ ƛƴǘƻ ŀ ǘŜȄǘ ŜŘƛǘ ŀƴŘ ȅƻǳΩǾŜ Ǝƻǘ ŀ ƎƻƻŘ ǎǘŀǊǘ ǘƻ ǘƘŜ ǇǊƻƎǊŀƳ 

 [ŜƎŜƴŘ Ƙŀǎ ƛǘ ǘƘŀǘ ǘƘŜǊŜΩǎ ŀŎǘǳŀƭƭȅ ƻƴƭȅ ŜǾŜǊ ōŜŜƴ hb9 ǇǊƻƎǊŀƳ ŜǾŜǊ ǿǊƛǘǘŜƴ ƛƴ /h.h[ ς all programs ever 
written after that sprang from that one! 
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1.3.3.2. COBOL Program Structure  

COBOL prograƳǎ ŀǊŜ ǎǘǊǳŎǘǳǊŜŘ ƛƴǘƻ ŦƻǳǊ ƳŀƧƻǊ ŀǊŜŀǎ ƻŦ ŎƻŘƛƴƎΣ ŜŀŎƘ ǿƛǘƘ ƛǘΩǎ ƻǿƴ ǇǳǊǇƻǎŜΦ  ¢ƘŜǎŜ ŦƻǳǊ ŀǊŜŀǎ ŀǊŜ 
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. 

The four divisions, and their function, are described in section 2.  Each division has its own chapter (sections 3, 4, 5 and 
6) and each of those chapters will describe the sections, et. al. available to programmers in each of those divisions. 

1.3.3.3. Copybooks 

! άŎƻǇȅōƻƻƪέ ƛǎ ŀ ǎŜƎƳŜƴǘ ƻŦ ǇǊƻƎǊŀƳ ŎƻŘŜ Ƴŀȅ ōŜ ǳǘƛƭƛȊŜŘ ōȅ Ƴǳƭtiple programs simply by having that program use 
the COPY statement (section 1.7) 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 άƛƴŎƭǳŘŜέ ƻǊ άІƛƴŎƭǳŘŜέύ 
ǘƘŀǘ ǇŜǊŦƻǊƳǎ ǘƘƛǎ ǎŀƳŜ ŦǳƴŎǘƛƻƴΦ  ²Ƙŀǘ ƳŀƪŜǎ ǘƘŜ /h.h[ ŎƻǇȅōƻƻƪ ŦŜŀǘǳǊŜ ŘƛŦŦŜǊŜƴǘ ǘƘŀƴ ǘƘŜ άƛƴŎƭǳŘŜέ ŦŀŎility 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 enables copybook libraries extremely valuable to making code reusable. 

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 (page 9-2ύΦ  !ǘ ǘƘŜ ōƻǘǘƻƳ ƻŦ ŀƴȅ ǎǘǊǳŎǘǳǊŜ ŀǊŜ Řŀǘŀ ƛǘŜƳǎ ǘƘŀǘ ŀǊŜƴΩt 
broken down into sub-items.  COBOL refers to these as elementary items (page 9-1). 

1.3.3.5. Files 

One of COBOLs main strengths is the wide variety of files it is capable of accessing.  OpenCOBOL, like other COBOL 
implementations, needs to have the structure of any files that it will be reading and/or writing described to it.  The 
highest-level characteǊƛǎǘƛŎ ƻŦ ŀ ŦƛƭŜΩǎ ǎǘǊǳŎǘǳǊŜ ƛǎ ŘŜŦƛƴŜŘ ōȅ ǎǇŜŎƛŦȅƛƴƎ ǘƘŜ hwD!bL½!¢Lhb όǎŜŎǘƛƻƴ 4.2.1) 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, MacOS) OpenCOBOL 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 an OpenCOBOL program, the delimiter sequence will be 
automatically appended to each data record as it is written to the file. 

When the file is read, the OpenCOBOL runtime system will strip the trailing delimiter sequence 
from each record and pad the data (to the right) with SPACES, if necessary, 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. 
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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 a 
series of fixed-length data records with no special end-of-record delimiter.   

Records in this type of file are all the same physical length.  If variable-length logical records are 
defined to the program (section 5.3), the space occupied by each physical record in the file will 
occupy the maximum possible space. 

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 an OpenCOBOL program, no delimiter sequence is appended to the 
data. 

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-
character records to it.  ¢ƘŜ ά!έΣ ά.έΣ Χ ǾŀƭǳŜǎ and the background colors  reflect the records 
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 ǘƘŀǘ ƳǳƭǘƛǇƭŜ ǇǊƻƎǊŀƳǎ ŀŎŎŜǎǎƛƴƎ ǘƘŀǘ ŦƛƭŜ ǿƛƭƭ άǎŜŜέ ǘƘŜ 
same record sizes and layouts. 

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 
RELATIVE 

The contents of these files consist of a series of fixed-length data records prefixed with a four-
byte USAGE COMP-5 (Figure 5-10) 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 (section 5.3), 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 OpenCOBOL 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 an OpenCOBOL 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. 
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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 
OpenCOBOL 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 OpenCOBOL programs.  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 OpenCOBOL 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 OpenCOBOL compiler (section 4.2.1.3).    

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 an OpenCOBOL program using a SELECT statement (section 4.2.1) 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 (section 6.1.9.2) and sharing 
(section 6.1.9.1) attributes. 

A file description (section 5.1) in the FILE SECTION of the WORKING-STORAGE 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. 
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1.3.3.6. Table Handling  

hǘƘŜǊ ǇǊƻƎǊŀƳƳƛƴƎ ƭŀƴƎǳŀƎŜǎ ƘŀǾŜ ŀǊǊŀȅǎΣ /h.h[ Ƙŀǎ ǘŀōƭŜǎΦ  ¢ƘŜȅΩǊŜ ōŀǎƛŎŀƭƭȅ ǘƘŜ ǎŀƳe thing.  What makes COBOL 
tables special are two special statements that exist in the COBOL language ς SEARCH (section 6.39.1) and SEARCH ALL 
(section 6.39.2).   

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 ǎŜŀǊŎƘ 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 
desired entry or to determine that the desirŜŘ 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 ǘƘan fifteen (15) entries!  The algorithm is explained in detail 
in the SEARCH ALL documentation (section 6.39.2). 

1.3.3.7. Sorting and Merging Data  

The COBOL language includes a powerful SORT statement (section 6.41.1) 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 (section 6.41.2) 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 MERGE (section 6.28) ς 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. 

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; OpenCOBOL actually has even more 
string-manipulation capabilities than many other COBOL implementations.  The following chart illustrates the 
capabilities of OpenCOBOL with regard to strings: 

Capability OpenCOBOL Feature Supporting that Capability 

Concatenate two or more strings CONCATENATE Intrinsic Function (section 6.1.7.9) 
STRING Statement (section 6.44) 

Conversion of a numeric time or date to a 
formatted character string 

LOCALE-TIME or LOCALE-DATE Intrinsic Functions (sections 6.1.7.31 and 
6.1.7.30), respectively 

Convert a binary value to its corresponding 
ŎƘŀǊŀŎǘŜǊ ƛƴ ǘƘŜ ǇǊƻƎǊŀƳΩǎ ŎƘŀǊŀŎǘŜǊǎŜǘ 

CHAR Intrinsic Function (section 6.1.7.7); 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 

Convert a character string to lower-case LOWER-CASE Intrinsic Function (section 6.1.7.35) 
C$TOLOWER Built-in Subroutine (section 7.3.1.10) 
CBL_TOLOWER Built-in Subroutine (section 7.3.1.35) 
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Capability OpenCOBOL Feature Supporting that Capability 

Convert a character string to upper-case UPPER-CASE Intrinsic Function (section 6.1.7.67) 
C$TOUPPER Built-in Subroutine (section 7.3.1.11) 
CBL_TOUPPER Built-in Subroutine (section 7.3.1.36) 

Convert a character to its numeric value in 
ǘƘŜ ǇǊƻƎǊŀƳΩǎ ŎƘŀǊŀŎǘŜǊǎŜǘ 

ORD Intrinsic Function (section 6.1.7); 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 

Count occurrences of substrings in a larger 
string 

INSPECT Statement with TALLYING Option (section 6.27) 

Decode a formatted numeric string back to 
a numeric value (for example, decode 
άϷмнΣопнΦмф-ά ǘƻ ŀ -12342.19 value) 

NUMVAL and NUMVAL-C Intrinsic Functions (sections 6.1.7.42 and 
6.1.7.43) 

Determine the length of a string or data-
item capable of storing strings 

LENGTH or BYTE-LENGTH Intrinsic Functions (sections 6.1.7.29 and 
6.1.7.6) 

Extract a substring of a string based on its 
starting character position and length 

MOVE Statement (section 6.29.1) with a reference modifier on the 
άǎŜƴŘƛƴƎέ ŦƛŜƭŘ 

Format a numeric item for output, including 
thousands-ǎŜǇŀǊŀǘƻǊǎ όάΣέ ƛƴ ǘƘŜ ¦{!ύΣ 
ŎǳǊǊŜƴŎȅ ǎȅƳōƻƭǎ όάϷέ ƛƴ ǘƘŜ ¦{!ύΣ ŘŜŎƛƳŀƭ 
points, credit/debit symbols, leading or 
trailing sign characters 

MOVE Statement (section 6.29) with picture-symbol editing applied to 
the receiving field (section 5.3) 

Justification (Left, Right or Centered) of a 
string field 

C$JUSTIFY built-in subroutine (section 7.3.1.5) 

Monoalphabetic substitution of one or 
more characters in a string with different 
characters 

INSPECT Statement with CONVERTING Option (section 6.27) 
TRANSFORM Statement (section 6.48) 
SUBSTITUTE and SUBSTITUTE-CASE Intrinsic Functions (sections 
6.1.7.60 and 6.1.7.61) 

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 (section 6.50) 

Removal of leading or trailing spaces from a 
string 

TRIM Intrinsic Function (section 6.1.7.66) 

Substitution of a single substring with 
another of the same length, based upon the 
substrings starting character position and 
length 

MOVE Statement (section 6.29.1) with a reference modifier on the 
άreceivingέ ŦƛŜƭŘ 

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 (section 6.27) 
SUBSTITUTE and SUBSTITUTE-CASE Intrinsic Functions (sections 
6.1.7.60 and 6.1.7.61) 

Substitution of one or more substrings in a 
string with replacement substrings of a 
different length, regardless of where they 
occur 

SUBSTITUTE and SUBSTITUTE-CASE Intrinsic Functions (sections 
6.1.7.60 and 6.1.7.61) 

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.  OpenCOBOL 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: 
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Figure 1-1 - A Sample TUI Screen 

 

Screens such as this
5
 are defined in the SCREEN SECTION of the DATA DIVISION (section 0).  Once defined, screens re 

used at run-time via the ACCEPT (section 6.4.4) and DISPLAY (section 6.15.4) 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. 

1.4. Syntax Description Conventions  

Syntax of the OpenCOBOL language will be described in this manual with conventions familiar to COBOL programmers.  
The following is a description of those syntactical-description techniques: 

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

UNDERLINING reserved words that are underlined are required in whatever syntactical context they are 
ǎƘƻǿƴΦ  LŦ ŀ ǊŜǎŜǊǾŜŘ ǿƻǊŘ ƛǎ bh¢ ǳƴŘŜǊƭƛƴŜŘΣ ƛǘ ƛǎ ƻǇǘƛƻƴŀƭ ŀƴŘ ƛǘΩǎ ǇǊŜǎŜƴŎŜ ƻǊ ŀōǎŜƴŎŜ Ƙŀǎ 
no effect on the program. 

lowercase Generic terms representing substitutable arguments will be shown in lowercase. 

[ brackets ] Square brackets are used to enclose optional clauses.  Any clauses not enclosed in square 
brackets are mandatory. 

choice-1 | choice-2 Simple choices may be indicated with a 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. 

{ braces } Braces are used to enclose alternatives.  Exactly one of the alternatives contained within 
the braces must be selected. 

{| selector |} Choice indicators are used to enclose alternatives where one or more of the enclosed 
selections may be selected. 

                                                                 
5
 This screen comes from the program named OCic ς a full-screen front-end to the OpenCOBOL compiler ς the 

sourcs code of which is included as a sample in this manual.  See section 8.3 for the listing of the program. 
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Χ A three-Řƻǘ ǎŜǉǳŜƴŎŜ όŎŀƭƭŜŘ ŀƴ άŜƭƭƛǇǎƛǎέύ Ƴŀȅ appear following brackets, braces, selectors 
or lowercase 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 OpenCOBOL 
compiler but will either have no effect on the generated code or will be rejected as being 
unsupported.  Such elements are either present in the OpenCOBOL 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. 

1.5. Source  Program  Format  

Traditional COBOL program source format allows programs to be coded using 80-character (maximum) lines with a 
fixed format.  As of the ANSI 2002 standard, a free-format source code format is defined where source code lines can 
be up to 256 characters long with no fixed meanings assigned to specific column ranges. 

OpenCOBOL provides the following four methods for specifying the format of source code input files: 

-fixed This OpenCOBOL compiler switch specifies that all source input will be in 
traditional (80-column) fixed format.  THIS IS THE DEFAULT MODE. 

-free This OpenCOBOL compiler switch specifies that all source input will be in ANSI2002 
free (256 column) format. 

>>SOURCE FORMAT IS FREE This source line, when encountered by the OpenCOBOL compiler, will switch the 
ŎƻƳǇƛƭŜǊΩǎ ŜȄǇŜŎǘŀǘƛƻƴǎ ƛƴǘƻ ŦǊŜŜ ŦƻǊƳŀǘ ƳƻŘŜΦ  ¢ƘŜ άҔҔέ ŎƘŀǊŀŎǘŜǊǎ a¦{¢ ōŜƎƛƴ ƛƴ 
column 8 or beyond.  Directives such as this and the next one may be used to 
switch the compiler back and forth between free and fixed mode at will. 

>>SOURCE FORMAT IS FIXED This source line, when encountered by the OpenCOBOL compiler, will switch the 
ŎƻƳǇƛƭŜǊΩǎ ŜȄǇŜŎǘŀǘƛƻƴǎ ƛƴǘƻ ŦƛȄŜŘ ŦƻǊƳŀǘ ƳƻŘŜΦ 5ƛǊŜŎǘƛǾŜǎ ǎǳŎƘ ŀǎ ǘƘƛǎ ŀƴŘ ǘƘŜ 
prior one may be used to switch the compiler back and forth between free and 
fixed mode at will. 

The following are special directives or characters that may be used in OpenCOBOL programs to signify various things. 

άϝέ ƛƴ ŎƻƭǳƳƴ т Signifies the source line is a comment.  This is valid only when in FIXED mode. 

ά5έ ƛƴ ŎƻƭǳƳƴ т Signifies the source line is a valid OpenCOBOL statement that will be treated as a comment 
unless ǘƘŜ άςfdebugging-ƭƛƴŜέ ǎǿƛǘŎƘ is specified to the OpenCOBOL compiler (in that 
instance, the lines will be compiled).  This is valid only when in FIXED mode. 

ά*>έ ƛƴ ŀƴȅ ŎƻƭǳƳƴ Denotes the remainder of the source line is a comment.  This may be used in either FREE or 
CL·95 ƳƻŘŜΣ ōǳǘ ƛŦ ƛǘ ƛǎ ǳǎŜŘ ƛƴ CL·95 ƳƻŘŜΣ ǘƘŜ άϝέ ǎƘƻǳƭŘ ōŜ ƛƴ ŎƻƭǳƳƴ т ƻǊ ōŜȅƻƴŘΦ 

άҔҔ5έ ƛƴ ŀƴȅ ŎƻƭǳƳƴ Signifies the source line is a valid OpenCOBOL statement that will be treated as a comment 
unless ǘƘŜ ά- fdebugging - line έ ǎǿƛǘŎƘ ƛǎ ǎǇŜŎƛŦƛŜŘ to the OpenCOBOL compiler (in that 
instance, the lines will be compiled).  This is valid when in FIXED or FREE mode, and must be 
the first non-blank sequence on the source line.  In FREE mode, this sequence may begin in 
any column.  In FIXED mode, this sequence must begin in column 8 or beyond. 

1.6. Use of Commas and Semicolons 

! ŎƻƳƳŀ ŎƘŀǊŀŎǘŜǊ όάΣέύ or a semicolon (ά;έ) may be inserted into an OpenCOBOL program to improve readability at 
any spot where white space would be legal (except, of course, within alphanumeric literals).  These characters are 
always optional.  /h.h[ ǎǘŀƴŘŀǊŘǎ ǊŜǉǳƛǊŜ ǘƘŀǘ ŎƻƳƳŀǎ ōŜ ŦƻƭƭƻǿŜŘ ōȅ ŀǘ ƭŜŀǎǘ ƻƴŜ ǎǇŀŎŜΣ ǿƘŜƴ ǘƘŜȅΩǊŜ ǳǎŜŘΦ  aŀƴȅ 
modern COBOL compilers (OpenCOBOL included) relax this rule, allowing the space to be omitted in most instances.  
¢Ƙƛǎ Ŏŀƴ ŎŀǳǎŜ άŎƻƴŦǳǎƛƻƴέ ǘƻ ǘƘŜ ŎƻƳǇƛƭŜǊ ƛŦ ǘƘŜ 59/La![ thLb¢ L{ /haa! ŎƭŀǳǎŜ ƛǎ ǳǎŜŘ όǎŜŜ ǎŜŎǘƛƻƴ 4.1.4). 

The following statement, which calls a subroutine passing it two arguments (the numeric constants 1 and 2): 

CALL òSUBROUTINEó USING 1,2 

would ς with DECIMAL POINT IS COMMA ς actually be interpreted as a subroutine call with ONE arguments (the data 
non-integer numeric constant 1.2). 
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LŦ ȅƻǳ ŘƻƴΩǘ ŀƭǊŜŀŘȅ ƘŀǾŜ ƛǘ ς develop the habit of coding a space after a comma used as punctuation!  As an 
alternative, consider using a semicolon as there is no possibility for άconfusionέ. 

1.7. Using COPY 

Figure 1-2 - COPY Syntax 

 
 

COPY 
statements are 
used to import 
copybooks 
(section 
1.3.3.3) into a 
program.   

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

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

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 ς to the eye of an 
experienced COBOL programmer ς ƛǘ ŘƻŜǎƴΩǘ ǎŜŜƳ ƭƛƪŜ ǘƘŜǊŜ should be a period. 

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

¢ƘŜ ƻǇǘƛƻƴŀƭ άw9t[!/LbDέ 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. 

See section 7.1.8 - Locating Copybooks at Compilation Time ς for the details as to exactly how the OpenCOBOL 
compiler locates copybooks when programs are being compiled. 

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 ά9ƴƴέ ƴƻǘŀǘƛƻƴ ǎǳŎƘ ŀǎ фΦфн9нр όǊŜǇǊŜǎŜƴǘƛƴƎ фΦфн Ȅ мл
25

) or 5.7E-14 
(representing 5.7 x 10

-14
ύΦ  .ƻǘƘ ǘƘŜ Ƴŀƴǘƛǎǎŀ όǘƘŜ ƴǳƳōŜǊ ōŜŦƻǊŜ ǘƘŜ ά9έύ ŀƴŘ ǘhe 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 15 decimal 

digits of precision. 

 IŜȄŀŘŜŎƛƳŀƭ ƴǳƳŜǊƛŎ ƭƛǘŜǊŀƭǎ ǎǳŎƘ ŀǎ IέмCέ όмC16 = 3110ύΣ ƘΩннΩ όнн16 = 3410ύ ƻǊ IΩ59!5Ω ό59!516 = 5700510).  
¢ƘŜ άIέ ŎƘŀǊŀŎǘŜǊ Ƴŀȅ ŜƛǘƘŜǊ ōŜ ǳǇǇŜǊ- or lower-ŎŀǎŜ ŀƴŘ ŜƛǘƘŜǊ ǎƛƴƎƭŜ ǉǳƻǘŜ όΨύ ƻǊ ŘƻǳōƭŜ-ǉǳƻǘŜ όάύ 
characters may be used.  Hexadecimal numeric literals are limited to a maximum value of 
IΩCCCCCCCCCCCCCCCΩ όŀ сп-bit value).   

COPYcopybook-name

REPLACING

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

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

LEADING
TRAILING

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

BY
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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 PIC X or PIC A data items (section 5.3).  These are 
NOT valid for use in arithmetic expressions unless they can first be converted to their numeric computational 
equivalent (see the NUMVAL and NUMVAL-C intrinsic functions in section 6.1.7). 

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 ŎƘŀǊŀŎǘŜr within 
such a literal.  If a single-quote character must be included as a data character, express that character as two 
consecutive single-ǉǳƻǘŜǎ όΨΩύΦ  ¢ƘŜ ǎƛƴƎƭŜ-ǉǳƻǘŜ ŎƘŀǊŀŎǘŜǊ όΨύ Ƴŀȅ ōŜ ǳǎŜŘ ŀǎ ŀ Řŀǘŀ ŎƘŀǊŀŎǘŜǊ ǿƛǘƘƛƴ ǎǳŎƘ ŀ 
literal.  If a double-quote character must be included as a data character, express that character as two 
consecutive double-ǉǳƻǘŜǎ όάέύΦ 

 ! ƭƛǘŜǊŀƭ ŦƻǊƳŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǎŀƳŜ ǊǳƭŜǎ ŀǎ ŦƻǊ ŀ ǎǘǊƛƴƎ ƭƛǘŜǊŀƭ όŀōƻǾŜύΣ ōǳǘ ǇǊŜŦƛȄŜŘ ǿƛǘƘ ǘƘŜ ƭŜǘǘŜǊ ά½έ 
(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

6
. 

 A hexadecimal literŀƭ 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 ά·έ ŎƘŀǊŀŎǘŜǊ Ƴŀȅ ŜƛǘƘŜǊ ōŜ ǳǇǇŜǊ- or lower-case 
ŀƴŘ ŜƛǘƘŜǊ ǎƛƴƎƭŜ ǉǳƻǘŜ όΨύ ƻǊ ŘƻǳōƭŜ-ǉǳƻǘŜ όάύ ŎƘŀǊŀŎǘŜǊǎ Ƴŀȅ ōŜ used.  These hexadecimal alphanumeric 
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: 

 If you are using SOURCE FORMAT FIXED mode (section 1.5), 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 column 7.  Here is an example: 

         1         2         3         4         5         6         7         8  
1234567890123456789012345678901234567890123456789012345678901234567890123 4567890  
       01  LONG - LITERAL - VALUE- DEMO     PIC X(60) VALUE òThis is a long l 
      -                                                 òiteral that must 
      -                                                 ò be continued.ó 

 Regardless of the current SOURCE FORMAT, OpenCOBOL allows alphanumeric literals to be broken up into 
separate fragments.  These fragments have their own beginning and ending quote/apostrophe characters 
ŀƴŘ ŀǊŜ άƎƭǳŜŘ ǘƻƎŜǘƘŜǊέ ǳǎƛƴƎ άϧέ ŎƘŀǊŀŎǘŜǊǎΦ  bƻ Ŏƻƴǘƛƴǳŀǘƛƻƴ ƛƴŘƛŎŀǘƻǊ ƛǎ ƴŜŜŘŜŘΦ  IŜǊŜΩǎ ŀƴ ŜȄŀƳǇƭŜΥ 

         1         2         3         4         5         6         7         8  
12345678901234567890123456789012345678901234567890123456789012345678901234567890  
       01  LONG - LITERAL - VALUE- DEMO     PIC X(60) VALUE òThis is aó &  
                                        ò long literal that must ò & 
                                        òbe continued.ó. 

If your program is using free-ŦƻǊƳ ŦƻǊƳŀǘΣ ǘƘŜǊŜΩǎ ƭŜǎǎ ƴŜŜŘ ǘƻ ŎƻƴǘƛƴǳŜ ƭƻƴƎ ŀƭǇƘŀƴǳƳŜǊƛŎ ƭƛǘŜǊŀƭǎ ōŜŎŀǳǎŜ ǎǘŀǘŜƳŜƴǘǎ 
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 
reserved words can be split across lines too (using the first technique).  Numeric literals and reserved words doƴΩǘ ƎŜǘ 
split very often though ς it just makes for ugly-looking programs.  

1.9. Use of Figurative Constants  

                                                                 

6
 Lƴ ǘƘŜ / ǇǊƻƎǊŀƳƳƛƴƎ ƭŀƴƎǳŀƎŜΣ ǎǘǊƛƴƎǎ Ƴǳǎǘ ōŜ ǘŜǊƳƛƴŀǘŜŘ ǿƛǘƘ ŀ ƴǳƭƭ ōȅǘŜ ό·ΩллΩύΦ 
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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 as if 
ƛǘ ǿŜǊŜ ǇǊŜŦƛȄŜŘ ǿƛǘƘ ά![[έ όǎŜŜ ǎŜŎǘion 5.3 ŦƻǊ ŀ ŘƛǎŎǳǎǎƛƻƴ ƻŦ ά![[έύΦ 

The following chart lists the OpenCOBOL 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 

²ƘŜƴ ȅƻǳ ǿǊƛǘŜ hǇŜƴ/h.h[ 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-ŘŜŦƛƴŜŘ ƴŀƳŜǎ Ƴŀȅ ōŜ ŎƻƳǇƻǎŜŘ ŦǊƻƳ 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 

!ƭǇƘŀƴǳƳŜǊƛŎ ƭƛǘŜǊŀƭǎ ŀƴŘ ƛŘŜƴǘƛŦƛŜǊǎ Ƴŀȅ ƻǇǘƛƻƴŀƭƭȅ ōŜ ǇǊŜŦƛȄŜŘ ǿƛǘƘ ǘƘŜ ŎƭŀǳǎŜ ά[9bD¢I hCέΦ  Lƴ ǎǳŎƘ ŎŀǎŜǎΣ ǘƘŜ 
literal actually is a numeric literal with a value equal to the number of bytes in the alphanumeric literal.  For example, 
the following two OpenCOBOL statements both display the same result (27): 

01  Demo - Identifier          PIC X(27).  *> This is a 27 - character data - item  

.  

.  

.  

DISPLAY LENGTH OF òThis is a LENGTH OF Exampleó 

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: 

1.  In place of a literal on a DISPLAY statement. 

2. As ǇŀǊǘ ƻŦ ŀ ²wL¢9 ƻǊ w9[9!{9 ǎǘŀǘŜƳŜƴǘΩǎ Cwha ŎƭŀǳǎŜΦ 

3. As part of the TIMES clause of a PERFORM. 
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2. General OpenCOBOL Program  Format  

 
Figure 2-1 - General OpenCOBOL Program Format 

 
 

COBOL programs are organized into 
DIVISIONS ς 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. 

 

1. The OpenCOBOL compiler will compile the source code provided to it (a compilation unit) into a single executable 
program.  This source code can provided as a single program unit (a source code sequence defined by those 
DIVISIONs required by the program unit, followed by an optional END PROGRAM clause) or as multiple program 
units EACH consisting of the necessary DIVISIONs and a mandatory END PROGRAM clause.  When multiple 
program units are being compiled in a single compilation unit, the last program unit need not contain an END 
PROGRAM clause ς all others, however, must have one. 

2. Specifying multiple input files to the OpenCOBOL compiler  defines a compilation unit that consists of the 
contents of the specified files, compiled in the sequence in which the files are specified.  The effect is the same as 
if a single source file containing multiple program units were compiled, except that the individual source files 
need not contain END PROGRAM clauses unless they contain multiple program units. 

3. Regardless of how many programs units comprise a single compilation unit, only a single output executable 
program will be generated.  The first program unit encountered in the compilation unit will serve as the main 
program ς all others must serve as subprograms, called by the main program or by one of the other program units 
in the sequence. 

4. Here is a brief summary of the purpose of each DIVISION: 

DIVISION Purpose 

IDENTIFICATION The IDENTIFICATION DIVISION (section 3) provides basic identification of the program by giving 
it a program id (a name). 

ENVIRONMENT The ENVIRONMENT DIVISION (section 4) 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 (section 5) is used to define all data that will be processed by a program.   

PROCEDURE The PROCEDURE DIVISION (section 6) contains all executable program code. 

{ [ IDENTIFICATIONDIVISION.  ]

PROGRAM-ID. program-name-1 [ IS INITIALPROGRAM ] .

[ ENVIRONMENTDIVISION. environment-division-content ]

[ DATADIVISION. data-division-content]

[ PROCEDUREDIVISION. procedure-division-content ]

[ nested-source-program| nested-source-function] ...

[ ENDPROGRAMprogram-name-1 . ] } ...
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2.1. General Format for Nested Source Programs  

Figure 2-2 - General Format for Nested Source Programs 

 
 

Nested source programs are 
program units imbedded 
inside other program units 
(they follow the PROCEDURE 
5L±L{Lhb ƻŦ ǘƘŜƛǊ άǇŀǊŜƴǘέ 
program unit and there is no 
intervening END PROGRAM 
between the two).  As such 
they serve as subprograms 
available ONLY to the parent 
program unit in which they 
are imbedded

7
. 

1. Nested source programs may themselves contain other nested programs.  Care should be taken to include END 
twhDw!a ŎƭŀǳǎŜǎ ōŜǘǿŜŜƴ ƴŜǎǘŜŘ ǎǳōǇǊƻƎǊŀƳǎ ǘƘŀǘ ǎƘƻǳƭŘ ōŜ ŎƻƴǎƛŘŜǊŜŘ ŀǘ άŜǉǳŀƭ ƭŜǾŜƭǎέ ƛƴ ǘƘŜ ƴŜǎǘƛƴƎ 
structure. 

2.2. General Format for Nested Source Functions  

Figure 2-3 - General Format for Nested Source Functions 

 
 

User-defined functions are 
defined in the OpenCOBOL 
syntax but are not currently 
supported. 

 

1. Attempts to compile a user-defined function will be rejected with a message such as the following: 

name: line: Error: FUNCTION- ID  is not yet implemented  

 
 

 

                                                                 
7
  Of course, there are always exceptions to every rule.  See the discussion of the COMMON clause to the 

PROGRAM-ID paragraph on page 8. 

[ IDENTIFICATIONDIVISION. ]

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

[ ENVIRONMENTDIVISION. environment-division-content]

[ DATADIVISION. data-division-content]

[ PROCEDUREDIVISION. procedure-division-content ]

[ nested-source-program| nested-source-function] ...

[ ENDPROGRAMprogram-name-1 . ]

INITIAL
COMMON

FUNCTION-ID. function-name-1 [ IS                                        PROGRAM ] .

[ ENVIRONMENT DIVISION . environment-division-content]

DATA DIVISION. data-division-content

PROCEDURE DIVISION 

[ USING data-item-1 ... ] 

[ RETURNING data-item-n  ]. 

procedure-division-content 

[ nested-source-program| nested-source-function] ...

[ END FUNCTION function-name-1 . ] 

INITIAL
COMMON
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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 
program id (a name). 

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

2. The PROGRAM-ID clause defines the name (program-name) by which other programs may refer to this one (i.e. 
/![[ άprogram-nameέύΦ 

3. Program names ARE case-sensitive.  If the compilation unit is being created as a dynamically-loadable library file 
(by using the ά- mέ option on the OpenCOBOL compiler command), then the library filename created by the 
compiler will exactly match the program-name.  If the compilation unit is being created as an executable file (by 
ǳǎƛƴƎ ǘƘŜ ά- xέ ƻǇǘƛƻƴ ƻƴ the OpenCOBOL compiler command) then the program-id may be any valid COBOL 
identifier name because the executable filename will be the same as the source program filename without the 
άŎōƭέ ƻǊ άŎƻōέ ŜȄǘŜƴǎƛƻƴΦ   

4. The INITIAL and COMMON clauses are used within subprograms.  The COMMON clause should be used only 
within subprograms that are nested source programs. 

5. 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. 

6. The COMMON clause, if any, makes a nested source program (subprogram) unit available to the parent program 
unit as well as to other nested source program units of that parent. 

7. Obsolete IDENTIFICATION DIVISION entries such as DATE-WRITTEN, DATE-COMPILED, AUTHOR, INSTALLATION, 
SECURITY and R9a!wY{ ŀǊŜ ƴƻǊƳŀƭƭȅ ƛƎƴƻǊŜŘ ǳƴƭŜǎǎ ǘƘŜ άς²ƻōǎƻƭŜǘŜέ ŎƻƳǇƛƭŀǘƛƻƴ ǎǿƛǘŎƘ is used; in such a case, 
warning messages will be generated but compilation will continue. 

  

[ IDENTIFICATIONDIVISION. ]

PROGRAM-ID. program-name-1 [ IS                                        PROGRAM ] .
INITIAL
COMMON
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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 need not be specified. 

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

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 value specified for computer-name-1 is irrelevant, provided it is a valid COBOL word that does not match any 
OpenCOBOL reserved word. 

2. The WITH DEBUGGING MODE clause, if present, will signal the compiler that debugging lines are to be compiled.  
Section 1.5 discusses how debugging lines are specified in an OpenCOBOL program. 

3. Even without the WITH DEBUGGING MODE clause, it is still possible to compile debugging lines.  Debugging lines 
may also ōŜ ŎƻƳǇƛƭŜŘ ōȅ ǎǇŜŎƛŦȅƛƴƎ ǘƘŜ ά- fdebugging - line έ ǎǿƛǘŎƘ ǘƻ ǘƘŜ OpenCOBOL compiler.   

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-2 is irrelevant, provided it is a valid COBOL word that does not match any 
OpenCOBOL reserved word. 

ENVIRONMENTDIVISION.

[ CONFIGURATIONSECTION. ]

[ INPUT-OUTPUTSECTION. ]

CONFIGURATIONSECTION.

[ SOURCE-COMPUTER. source-computer-contents]

[ OBJECT-COMPUTER. object-computer-contents]

[ REPOSITORY. repository-contents]

[ SPECIAL-NAMES. special-names-contents]

SOURCE-COMPUTER.  computer-name-1

[ WITH DEBUGGINGMODE] .

OBJECT-COMPUTER. computer-name-2

MEMORYSIZEIS integer-1

[ PROGRAM COLLATINGSEQUENCE IS alphabet-name-1 ]

[ SEGMENT-LIMITIS integer-2  ]  . 

WORDS
CHARACTERS
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2. The MEMORY SIZE and SEGMENT-LIMIT clauses are supported for compatibility purposes, but are non-functional 
in OpenCOBOL. 

3. 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 section (4.1.4).   

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

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. 

1. You may flag one or more (or ALL) intrinsic functions as being usable without the need to code the keyword 
άC¦b/¢Lhbέ ƛƴ ŦǊƻƴǘ ƻŦ ǘƘŜ ŦǳƴŎǘƛƻƴ ƴŀƳŜǎΦ  See section 6.1.7 for more information about intrinsic functions. 

2. As an alternative to using the REPOSITORY paragraph, you may instead compile your OpenCOBOL programs using 
ǘƘŜ ά- ffunctions - all έ ǎǿƛǘŎƘ. 

REPOSITORY.  
FUNCTION INTRINSIC.

function-name-м Χ
ALL
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4.1.4. SPECIAL-NAMES Paragraph  

Figure 4-6 - SPECIAL-NAMES Paragraph Syntax 

 

The SPECIAL-NAMES paragraph 
provides a means for 
specifying the currency sign, 
choosing the decimal point, 
[specifying symbolic-
characters,] relating 
implementer-names to user-
specified mnemonic names, 
relating alphabet names to 
character sets or collating 
sequences, and relating class 
names to sets of characters. 

In short, this paragraph 
provides a means of easily 
άŎƻƴŦƛƎǳǊƛƴƎέ ŀ /h.h[ 
program created in another 
computing environment so 
that it will compile with 
minimal changes in an 
OpenCOBOL environment. 

1. The CONSOLE IS CRT clause exists to provide source code compatibility with other versions of OpenCOBOL.  It 
ŀƭƭƻǿǎ ǘƘŜ ŘŜǾƛŎŜǎ ά/w¢έ ŀƴŘ ά/hb{h[9έ ǘƻ ōŜ ǳǎŜŘ ƛƴǘŜǊŎƘŀƴƎŜŀōƭȅ ƻƴ 5L{t[!¸ όǎŜŎǘƛƻƴ 6.15.1) and ACCEPT 
(section 6.4.1ύ ǎǘŀǘŜƳŜƴǘǎΦ  ¢Ƙƛǎ ƛǎƴΩǘ ƴŜŜŘŜŘ ǿƘŜƴ ŎƻŘƛƴƎ hǇŜƴ/h.h[ ǇǊƻƎǊŀƳǎ άŦǊƻƳ ǎŎǊŀǘŎƘέ ōŜŎŀǳǎŜ 
OpenCOBOL already considers those two devices to be synonymous. 

2. The IS mnemonic-name-1 clause allows you to specify an alternate name for one of the built-in OpenCOBOL 
ŘŜǾƛŎŜ ƴŀƳŜǎ ǎǇŜŎƛŦƛŜŘ ōŜŦƻǊŜ ǘƘŜ άL{έΦ 

SWITCH-1
.
.

SWITCH-8
[  ISmnemonic-name-2 ]

ONSTATUS IScondition-name-1
OFFSTATUS IS condition-name-2

...

SPECIAL-NAMES. 
[ CONSOLEIS CRT]

IS mnemonic-name-3

C01
.
.

C12

...

...IS mnemonic-name-1

SYSIN
SYSIPT
SYSOUT
SYSLIST
SYSLST
PRINTER
SYSERR
CONSOLE

ALPHABET alphabet-nameIS 

NATIVE
STANDARD-1
STANDARD-2
EBCDIC ...

literal-1 ...

THRU
THROUGH

{ ALSOliteral-3 } ...

literal-2

[ LOCALElocale-name-1 IS identifier-1] ...

[ CURRENCYSIGN IS literal-6 ]

[ DECIMAL-POINTIS COMMA]

[ CURSORIS identifier-2 ]

[ CRTSTATUSIS identifier-3 ]

[ SCREENCONTROLIS identifier-4 ]

[ EVENTSTATUSIS identifier-5 ]     .

SYMBOLICCHARACTERS{ { symbolic-character-1 } ...                   { integer-1 } ... }Χ

[ INalphabet-name-2 ]

IS
ARE

CLASSclass-name-1 IS   literal-4                                      literal-5
THRU
THROUGH

... ...
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3. The external values of SWITCH-1 through SWITCH-8 are specified to a program using the environment variables 
COB_SWITCH_1 through COB_SWITCH_8Σ ǊŜǎǇŜŎǘƛǾŜƭȅΦ  ! ǾŀƭǳŜ ƻŦ άhbέ ǘǳǊƴǎ ǘƘŜ ǎǿƛǘŎƘ ƻƴΦ  !ƴȅ ƻǘƘŜǊ ǾŀƭǳŜ 
(including the environment variable being undefined) turns the switch off.  The ON STATUS and/or OFF STATUS 
clauses define condition names that may be used to test whether a switch is set or not at run-time.  See sections 
6.1.4.2.1 and 6.1.4.2.4 for more information. 

4. The ALPHABET clause provides a means for relating a name to a specified character code set or collating 
ǎŜǉǳŜƴŎŜΣ ƛƴŎƭǳŘƛƴƎ ǘƘƻǎŜ ȅƻǳ ŘŜŦƛƴŜ 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[S], ZERO[[E]S], QUOTE[S], HIGH-VALUE[S} or LOW-VALUE[S]. 

5. The SYMBOLIC CHARACTERS clause may be used to define your own figurative constants.  Take for example the 
following code which defines figurative constant names for a variety of ASCII characters: 

SPECIAL- NAMES. 
    SYMBOLIC CHARACTERS SOH IS 2 
                        BEL IS 8  
                        DC1 IS 18  
                        DC2 IS 19            

±ŀƭǳŜǎ ŀǊŜ ǎǇŜŎƛŦƛŜŘ ƴƻǘ ōȅ ǘƘŜƛǊ ŘŜŎƛƳŀƭ ƻǊ ƘŜȄŀŘŜŎƛƳŀƭ ǾŀƭǳŜ ōȅ ǘƘŜƛǊ ƻǊŘƛƴŀƭ Ǉƻǎƛǘƛƻƴ ƛƴ ǘƘŜ ǇǊƻƎǊŀƳΩǎ 
characterset.  Remember that the NUL character (all zero bits) is character 1 ς this made the values for the ASCII 
characters shown in the example actually one greater than their actual decimal value. 

6. User-defined classes are defined using the CLASS clause.  The literal(s) specified on that clause define the possible 
characters that may be found in a data itemΩǎ ǾŀƭǳŜ ƛƴ ƻǊŘŜǊ ǘƻ ōŜ ŎƻƴǎƛŘŜǊŜŘ ǇŀǊǘ ƻŦ ǘƘŜ ŎƭŀǎǎΦ  CƻǊ ŜȄŀƳǇƭŜΣ ǘƘŜ 
ŦƻƭƭƻǿƛƴƎ ŘŜŦƛƴŜǎ ŀ Ŏƭŀǎǎ ŎŀƭƭŜŘ άIŜȄŀŘŜŎƛƳŀƭέΣ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ ǿƘƛŎƘ ǎǇŜŎƛŦƛŜǎ ǘƘŜ ƻƴƭȅ Ŏharacters that may be 
ǇǊŜǎŜƴǘ ƛƴ ŀ Řŀǘŀ ƛǘŜƳ ƛŦ ǘƘŀǘ Řŀǘŀ ƛǘŜƳ ƛǎ ǘƻ ōŜ ǇŀǊǘ ƻŦ ǘƘŜ άIŜȄŀŘŜŎƛƳŀƭέ ŎƭŀǎǎΥ 

CLASS Hexadecimal IS ô0õ THRU ô9õ, ôAõ THRU ôFõ, ôaõ THRU ôfõ 

See section 6.1.4.2.2 for an example of how this user-defined class might be used. 

The LOCALE clause may be used to associate UNIX-standard locale names with an identifier defined in the DATA 
DIVISION.  Locale names may be any of the following: 

Figure 4-7 - Locale Codes 
af_ZA dv_MV fi_FI lt_LT sma_NO 
am_ET el_GR fil_PH lv_LV sma_SE 
ar_AE en_029 fo_FO mi_NZ smj_NO 
ar_BH en_AU fr_BE mk_MK smj_SE 
ar_DZ en_BZ fr_CA ml_IN smn_FI 
ar_EG en_CA fr_CH mn_Cyrl_MN sms_FI 
ar_IQ en_GB fr_FR mn_Mong_CN sq_AL 
ar_JO en_IE fr_LU moh_CA sr_Cyrl_BA 
ar_KW en_IN fr_MC mr_IN sr_Cyrl_CS 
ar_LB en_JM fy_NL ms_BN sr_Latn_BA 
ar_LY en_MY ga_IE ms_MY sr_Latn_CS 
ar_MA en_NZ gbz_AF mt_MT sv_FI 
ar_OM en_PH gl_ES nb_NO sv_SE 
ar_QA en_SG gsw_FR ne_NP sw_KE 
ar_SA en_TT gu_IN nl_BE syr_SY 
ar_SY en_US ha_Latn_NG nl_NL ta_IN 
ar_TN en_ZA he_IL nn_NO te_IN 
ar_YE en_ZW hi_IN ns_ZA tg_Cyrl_TJ 
arn_CL es_AR hr_BA oc_FR th_TH 
as_IN es_BO hr_HR or_IN tk_TM 
az_Cyrl_AZ es_CL hu_HU pa_IN tmz_Latn_DZ 
az_Latn_AZ es_CO hy_AM pl_PL tn_ZA 
ba_R es_CR id_ID ps_AF tr_IN 
be_BY es_DO ig_NG pt_BR tr_TR 
bg_BG es_EC ii_CN pt_PT tt_RU 
bn_IN es_ES is_IS qut_GT ug_CN 
bo_BT es_GT it_CH quz_BO uk_UA 
bo_CN es_HN it_IT quz_EC ur_PK 
br_FR es_MX iu_Cans_CA quz_PE uz_Cyrl_UZ 
bs_Cyrl_BA es_NI iu_Latn_CA rm_CH uz_Latn_UZ 
bs_Latn_BA es_PA ja_JP ro_RO vi_VN 
ca_ES es_PE ka_GE ru_RU wen_DE 
cs_CZ es_PR kh_KH rw_RW wo_SN 
cy_GB es_PY kk_KZ sa_IN xh_ZA 
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da_DK es_SV kl_GL sah_RU yo_NG 
de_AT es_US kn_IN se_FI zh_CN 
de_CH es_UY ko_KR se_NO zh_HK 
de_DE es_VE kok_IN se_SE zh_MO 
de_LI et_EE ky_KG si_LK zh_SG 
de_LU eu_ES lb_LU sk_SK zh_TW 
dsb_DE fa_IR lo_LA sl_SI zu_ZA 

7. The CURRENCY SIGN clause may be used to define any single character as the currency sign used in PICTURE 
symbol editing (see Figure 5-9).  The default currency sign is a dollar-sign ($). 

8. The DECIMAL POINT IS COMMA ŎƭŀǳǎŜ ǊŜǾŜǊǎŜǎ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ ǘƘŜ άΣέ ŀƴŘ άΦέ ŎƘŀǊŀŎǘŜǊǎ ǿƘŜƴ ǘƘŜȅ ŀǊŜ ǳǎŜŘ ŀǎ 
PICTURE editing symbols (see Figure 5-9) and numeric literals.  This can have unwanted side-effects ς see section 
1.6. 

9. The PICTURE of identifier-3 (CRT-STATUS) should be 9(4).  This field will receive a 4-digit value indicating the 
runtime status of a screen ACCEPT.  These status codes are as follows: 

Figure 4-8 - Screen ACCEPT Key Codes 

Code Meaning 

0000 ENTER key pressed 

1001 - 1064 F1 ς F64 

2001 PgUp 
8
 

2002 PgDn 
4
 

2003 Up Arrow 
9
 

 

Code Meaning 

2004 Down Arrow
5
 

2005 Esc
,10

 

2006 Print Screen
5
 

8000 No data is available on screen ACCEPT 

9000 Fatal screen I/O error 
 

¢ƘŜ ŀŎǘǳŀƭ ƪŜȅ ǇǊŜǎǎŜŘ ǘƻ ƎŜƴŜǊŀǘŜ ŀ ŦǳƴŎǘƛƻƴ ƪŜȅ όCƴύ ǿƛƭƭ ŘŜǇŜƴŘ ƻƴ ǘƘŜ ǘȅǇŜ ƻŦ ǘŜǊƳƛƴŀƭ ŘŜǾƛŎŜ ȅƻǳΩǊŜ ǳǎƛƴƎ όt/Σ 
Macintosh, VT100, etc.) and what type of enhanced display driver was configured with the version of OpenCOBOL 
ȅƻǳΩǊŜ ǳǎƛƴƎΦ  CƻǊ ŜȄŀƳǇƭŜΣ ƻƴ an OpenCOBOL built for a Windows PC using MinGW and PDCurses, F1-F12 are the 
actual F-keys on the PC keyboard, F13-F24 are entered by shifting the F-keys, F25-F36 are entered by holding Ctrl 
while pressing an F-key and F37-F48 are entered by holding Alt while pressing an F-key.  On the other hand, an 
OpenCOBOL implementation built for Windows using Cygwin and NCurses treats the PCs F1-F12 keys as the actual 
F1-F12, while shifted F-keys will enter F11-F20.  With Cygwin/NCurses, Ctrl- and Alt-modified F-keys ŀǊŜƴΩǘ 
recognized.  Neither are Shift-F11 or Shift-F12. 

10. 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. 

11. 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.  

4.2. INPUT-OUTPUT SECTION 

Figure 4-9 - INPUT-OUTPUT SECTION Syntax 

 

The INPUT-OUTPUT section provides for the detailed 
definition of any files the program will be accessing. 

 

1. If the compiler άŎƻƴŦƛƎέ ŦƛƭŜ ȅƻǳ ŀǊŜ ǳǎƛƴƎ Ƙŀǎ άǊŜƭŀȄŜŘ-syntax-ŎƘŜŎƪέ ǎŜǘ ǘƻ άȅŜǎέΣ ǘƘŜ CL[9-CONTROL and I-O-
CONTROL paragraphs may be specified without the INPUT-OUTPUT SECTION header having been specified.  See 
section 7.1.8 for more information on config files and their effect on programs. 

  

                                                                 
8
 These keys are available ONLY if the environment variable COB_SCREEN_EXCEPTIONS is set to any non-blank value 

at runtime. 
9
 These keys are not detectable on Windows systems 

10
 This key is available ONLY if the environment variable COB_SCREEN_ESC is set to any non-blank value at runtime 
(this is in addition to setting COB_SCREEN_EXCEPTIONS) 

INPUT-OUTPUTSECTION.

[ FILE-CONTROL. file-control-contents]

[ I-O-CONTROL. Io-control-contents]
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4.2.1. FILE-CONTROL Paragraph 

Figure 4-10 - FILE-CONTROL Paragraph 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 ŀƴŘ [h/Y ah59 Χ ²L¢I wh[LBACK, while syntactically recognized, 
are not currently supported by OpenCOBOL. 

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 (section 6.32) an OPTIONAL file when 
the file does not exist will receive a special non-fatal file status value (see status 05 in #0 below) indicating the file 
is not available; a subsequent attempt to READ that file (section 6.34) will return an end-of-file condition. 

3. The OpenCOBOL compiler parser tables actually allow the somewhat nonsensical statement: 

SELECT My- File ASSIGN TO DISK DISPLAY.  

Χǘo be coded and successfully parsed.  The effect will be the same as if this were coded: 

SELECT My- File ASSIGN TO DISPLAY.  

Χǿhich will be to create a file assigned to the PC screen. 

4. LŦ ǘƘŜ άliteral-1έ ƻǇǘƛƻƴ ƛǎ ǳǎŜŘ ƻƴ ǘƘŜ !{{LDb clause, it defines the external link from the COBOL file to an 
operating system file as follows: 

 LŦ ŀƴ ŜƴǾƛǊƻƴƳŜƴǘ ǾŀǊƛŀōƭŜ ƴŀƳŜŘ ά55ψliteral-1έ ŜȄƛǎǘǎΣ ƛǘǎ ǾŀƭǳŜ ǿƛƭƭ ōŜ ǘǊŜŀǘŜŘ ŀǎ ǘƘŜ Ŧǳƭƭ ǇŀǘƘκŦƛƭŜƴŀƳŜ ƻŦ 
ǘƘŜ ŦƛƭŜΦ  LŦ ƴƻǘΣ ǘƘŜƴ Χ 

FILE-CONTROL.

SELECT[ OPTIONAL]  file-name-1

DISPLAY
literal-1
identifier-1

FILE
SORT

STATUSIS identifier-2   [ identifier-3 ] 

ASSIGNTO

[ organization-specific-clauses]

[ COLLATINGSEQUENCE IS alphabet-name-1 ]

...

LOCKMODE IS

EXCLUSIVE

MANUAL
AUTOMATIC

WITH LOCKONMULTIPLERECORDS
WITH LOCKONRECORD

WITH ROLLBACK

[ RECORDDELIMITERIS STANDARD-1 ]

[ RESERVEinteger-1 AREAS ]

SHARINGWITH

ALLOTHER

NOOTHER
READONLY

.

...

EXTERNAL
DYNAMIC

DISK
PRINTER
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 LŦ ŀƴ ŜƴǾƛǊƻƴƳŜƴǘ ǾŀǊƛŀōƭŜ ƴŀƳŜŘ άŘŘψliteral-1έ exists, its value will be treated as the full path/filename of 
ǘƘŜ ŦƛƭŜΦ  LŦ ƴƻǘΣ ǘƘŜƴ Χ 

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

 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.   See section 7.1.8 for more information on config files and their effect on programs. 

The PICTURE of identifier-2 (the FILE STATUS clause) should be 9(2).  An I/O status code will be saved to this 
identifier after every I/O verb that is executed against the file.  Possible status codes are as follows: 

Figure 4-11 - FILE-STATUS Values 

Status Value Meaning 

00 Success 

02 Success (Duplicate Record Key Written) 

05 Success (Optional File Not Found) 

07 Success (No Unit) 

10 End of file 

14 Out of key range 

21 Key invalid 

22 Attempt to duplicate key value 

23 Key not found 

30 Permanent I/O error 

31 Inconsistent filename 

34 Boundary violation 

35 File not found 

37 Permission denied 

38 Closed with lock 

39 Conflicting attribute 

41 File already OPEN 

42 File not OPEN 

43 Read not done 

44 Record overflow 

46 READ error 

47 OPEN INPUT denied 

48 OPEN OUTPUT denied 

49 OPEN I-O denied 

51 Record locked 

52 End of page 

57 LINAGE specifications invalid 

61 File sharing failure 

91 File not available 

6. The LOCK and SHARING clauses define the conditions under which this file will be usable by other programs 
executing concurrently with this one.  File locking and sharing is covered in section 6.1.9. 
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4.2.1.1. ORGANIZATION SEQUENTIAL Files 

Figure 4-12 - Additional FILE-CONTROL Syntax for SEQUENTIAL Files 

 

SEQUENTIAL files are those whose internal structure 
(in COBOL, this is referred to as organization) 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, you first must read records 1 through 
99. 

1. Files declared as ORGANIZATION RECORD BINARY SEQUENTIAL will consist of records with no explicit end-of-
record delimiter character sequencesΤ ǊŜŎƻǊŘǎ ƛƴ ǎǳŎƘ ŦƛƭŜǎ ŀǊŜ άŘŜƭƛƴŜŀǘŜŘέ ōȅ ŀ ŎŀƭŎǳƭŀǘŜŘ ōȅǘŜ-offset (based on 
record length) into the file .  Such files cannot be prepared with any standard text-editing or word processing 
software as all such programs will imbed delimiter characters.  Such files may contain either USAGE DISPLAY or 
USAGE COMPUTATIONAL (of any variety) data since no character sequence will be interpreted as an end-of-
record delimiter. 

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

3. Files declared as ORGANIZATION LINE SEQUENTIAL will consist of records terminated by an ASCII line-feed 
ŎƘŀǊŀŎǘŜǊ ό·έмлέύ.  When reading a LLb9 {9v¦9b¢L![ ŦƛƭŜΣ ǊŜŎƻǊŘǎ ƛƴ ŜȄŎŜǎǎ ƻŦ ǘƘŜ ǎƛȊŜ ƛƳǇƭƛŜŘ ōȅ ǘƘŜ ŦƛƭŜΩǎ C5 ǿƛƭƭ 
be truncated while records shorter than that size will be padded to the right with the PADDING CHARACTER value. 

4. The default PADDING CHARACTER value is SPACE. 

5. While the PADDING CHARACTER clause is syntactically acceptable for all file ORGANIZATIONs, it only makes sense 
for LINE SEQUENTIAL files as these are the only files where incoming records can ever be padded. 

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

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

8. See the discussion of the CLOSE(section 0), COMMIT (section 6.11), DELETE (section 6.14), MERGE (section 6.28), 
OPEN (section 6.32), READ(section 6.34), REWRITE(section 6.37), SORT (section 6.41.1), UNLOCK (section 6.49) 
and WRITE(section 1), verbs for information on how SEQUENTIAL files are processed. 

4.2.1.2. ORGANIZATION RELATIVE Files 

Figure 4-13 - Additional FILE-CONTROL Syntax for RELATIVE Files 

 

RELATIVE files are files with an internal organization such 
that records may be processed in a sequential manner or 
in a random manner, where records may be read, written 
and updated by specifying the relative record number in 
the file. 

 

1. ORGANIZATION RELATIVE files cannot be assigned to CONSOLE or PRINTER. 

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

3. 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. 

4. An ACCESS MODE of SEQUENTIAL indicates that the records of the file will be processed in a sequential manner, 
while an ACCESS MODE of RANDOM means that records will be processed in random sequence.  The DYNAMIC 
ACCESS MODE indicates the file will be processed either in RANDOM or SEQUENTIAL mode, and may switch back 
and forth between the two when the program executes (see the START verb in section 6.42). 

5. The default ACCESS MODE is SEQUENTIAL. 

[ ACCESSMODE IS SEQUENTIAL]

ORGANIZATIONIS            SEQUENTIAL
RECORD BINARY
LINE

PADDINGCHARACTER IS
literal-1
identifier-1

ORGANIZATIONIS RELATIVE

[ RELATIVEKEY IS identifier-1  ]

ACCESSMODE IS
SEQUENTIAL
DYNAMIC
RANDOM
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6. 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. 

7. See the discussion of the CLOSE(section 0), COMMIT (section 6.11), DELETE (section 6.14), MERGE (section 6.28), 
OPEN (section 6.32), READ(section 6.34), REWRITE(section 6.37), SORT (section 6.41.1), START (section 6.42), 
UNLOCK (section 6.49) and WRITE(section 1), verbs for information on how RELATIVE files are processed. 

4.2.1.3. ORGANIZATION INDEXED Files 

Figure 4-14 - Additional FILE-CONTROL Syntax for INDEXED Files 

 

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 key.  This means 
ȅƻǳ Ƴŀȅ ǊŜŀŘΣ ǿǊƛǘŜ ƻǊ ǳǇŘŀǘŜ ǘƘŜ ά!сDпонуέǘƘ ǊŜŎƻǊŘ ƻǊ ǘƘŜ ά½у·ттноέǘƘ ǊŜŎƻǊŘ ŘƛǊŜŎǘƭȅΣ based upon the product id 
value of those records! 

1. The specification of so-ŎŀƭƭŜŘ άǎǇƭƛǘ ƪŜȅǎέ, while syntactically recognized, are not currently supported by 
OpenCOBOL. 

2. 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, while an ACCESS MODE of RANDOM 
means that records will be processed in random sequence of a key field.  The DYNAMIC ACCESS MODE indicates 
the file will be processed either in RANDOM or SEQUENTIAL mode, and may switch back and forth between the 
two when the program executes (see the START verb in section 6.42). 

3. The default ACCESS MODE is SEQUENTIAL. 

4. The PRIMARY KEY clause defines the field(s) within the record used to provide the primary access to records 
within the file. 

5. 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. 

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

7. PRIMARY KEY values must be unique for all records within the value.  ALTERNATE RECORD KEY values for records 
within the file may have duplicate values if and only if the WITH DUPLICATES clause is specified for the alternate 
key. 

8. See the discussion of the CLOSE(section 0), COMMIT (section 6.11), DELETE (section 6.14), MERGE (section 6.28), 
OPEN (section 6.32), READ(section 6.34), REWRITE(section 6.37), SORT (section 6.41.1), START (section 6.42), 
UNLOCK (section 6.49) and WRITE(section 1), verbs for information on how INDEXED files are processed. 

  

ORGANIZATIONIS INDEXED

ALTERNATERECORDKEY IS identifier-3 identifier-4 ...
=
SOURCEIS ...

[ WITH DUPLICATES]

RECORDKEY IS identifier-1                                      identifier-2  ...
=
SOURCEIS

ACCESSMODE IS
SEQUENTIAL
DYNAMIC
RANDOM
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4.2.2. I-O-CONTROL Paragraph  

Figure 4-15 - 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 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 
ƳŜƳƻǊȅ ȅƻǳ ƎŜǘ ǎƛƎƴƛŦƛŎŀƴǘƭȅ Ŏǳǘ Řƻǿƴ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ƳŜƳƻǊȅ 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. 

3. The MULTIPLE FILE TAPE clause is obsolete and is therefore recognized but not otherwise supported. 
 

 

I-O-CONTROL.

MULTIPLEFILE TAPE CONTAINS

file-name-1 [ POSITIONinteger-1]

[ file-name-2 [ POSITIONinteger-2 ] ] ...

SAME AREA FOR file-name-1 ...
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.  Depending upon the type of data and/or the manner in which 
the data will be used, its definition will be specified in one of the 
sections shown in the syntax skeleton to the left. 

 

1. Any SECTIONs that are declared 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.  OpenCOBOL does 
not support the RWCS (it does support the LINAGE clause in an FD, however). 

3. The LOCAL-STORAGE SECTION is used in a manner identical to the WORKING-STORAGE SECTION with one 
exception: data defined in the LOCAL-STORAGE SECTION is [re]initialized to its initial state every time the program 
(usually a subprogram) is executed while WORKING-STORAGE SECTION data is staticτit remains in its last-used 
state until the program is CANCELed or the execution of the main program is terminated. 

4. LOCAL-STORAGE cannot be used in nested programs. 

5. The SCREEN SECTION allows you do define text-based screen layouts using conventions and syntax similar to what 
you might expect to use if you were using the REPORT SECTION to lay out the structure of a report. 

6. Note that there is no COMMON-STORAGE SECTION in OpenCOBOL.  This feature has actually been removed from 
the COBOL standard.  Its functionality, however, has been replaced by the EXTERNAL and GLOBAL data item 
attributes. 

  

...
file-description
sort-description

DATADIVISION.

FILESECTION.

77-level-data-description
01-level-data-description
constant-description

...

WORKING-STORAGESECTION.

77-level-data-description
01-level-data-description
constant-description

...

LOCAL-STORAGESECTION.

77-level-data-description
01-level-data-description
constant-description

...

LINKAGESECTION.

REPORTSECTION.

[ report-description  ] ...

screen-description
constant-description

...

SCREENSECTION.
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5.1. FD - File Description  

Figure 5-2 - FD Syntax 

 
 

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

There are two types of 
such descriptions ς FDs 
and SDs, used to describe 
regular data files and sort 
work files, respectively. 

The FD provides a 
detailed description of 
the record format(s) used 
with the file as well as 
how those records are 
άōǳƴŘƭŜŘέ ƛƴǘƻ ǇƘȅǎƛŎŀƭ 
blocks for processing 
efficiency. 

 

1. The CODE-SET clause, while syntactically recognized, is not currently supported by OpenCOBOL. 

2. 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 being 
defined within the program, but the comǇƛƭŜǊ ǿƻƴΩǘ ŎŀǊŜ ǿƘŜǘƘŜǊ ǘƘŜȅ ŀǊŜ ŀŎǘǳŀƭƭȅ ǎǇŜŎƛŦƛŜŘ ŀǎ ǊŜŎƻǊŘǎ ƻŦ ǘƘŜ ŦƛƭŜ 
or not. 

3. ¢ƘŜ /h.h[ ǇǊƻƎǊŀƳƳƛƴƎ ƭŀƴƎǳŀƎŜ ŀƭƭƻǿǎ ŦƻǊ ǘƘŜ άōƭƻŎƪƛƴƎέ ƻŦ ƳǳƭǘƛǇƭŜ  ƭƻƎƛŎŀƭ Řŀǘŀ ǊŜŎƻǊŘǎ ƛƴǘƻ ŀ ǎƛƴƎƭŜ ǇƘȅǎƛŎŀƭ 
data record; an actual physical write to an output file being processed sequentially will occur when a memory 
block is filled with new records (see the COMMIT verb in section 6.11).  Similarly, when reading a file sequentially, 
the first READ issued against the file will retrieve the first physical record (block), from which the first logical 

FD file-name

BLOCKCONTAINS integer-1 [ TOinteger-2 ]
CHARACTERS
RECORDS

CONTAINS integer-3 [ TOinteger-4 ] CHARACTERS

IS VARYINGIN SIZE
[ FROM integer-5[ TOinteger-6 ] CHARACTERS

DEPENDINGON identifier-1

RECORD

RECORDIS
RECORDSARELABEL

OMITTED
STANDARD

literal-1
identifier-2

VALUEOFimplementor-name-1 IS

RECORDIS
RECORDSAREDATA identifier-3Χ

[   RECORDINGMODE IS recording-mode ]

identifier-4Χ
REPORTIS
REPORTSARE

integer-10
Identifier-7

LINAGEIS                                 LINES

WITH FOOTINGAT

LINES AT TOP

LINES AT BOTTOM

Integer-7
Identifier-4

Integer-8
Identifier-5

Integer-9
Identifier-6

[  CODE-SETIS alphabet-name ] .

01-level-data-description...

EXTERNAL
GLOBAL
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record will be retrieved and delivered to the program.  Subsequent READ statements will retrieve successive 
logical records from the buffer until it is exhausted, in which case another physical read is performed to acquire 
the next physical record.  The BLOCK CONTAINS clause in the FD allows all this processing to be performed in a 
manner that is completely transparent to the programmer. 

4. 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 
Řŀǘŀ ǊŜŎƻǊŘǎ ǿƛǘƘƛƴ ǘƘŜ ŦƛƭŜΦ  ¢ƘŜǎŜ ǎƛȊŜǎ ŀǊŜ ǳǎŜŘ ōȅ ǘƘŜ .[h/Y /hb¢!Lb{ Χ w9/hw5{ ŎƭŀǳǎŜ ǘƻ ŎŀƭŎǳƭŀǘŜ ŀ ōƭƻŎƪ 
size. 

5. The REPORT IS clause is syntactically recognized but will cause an error since the RWCS is not currently supported 
by OpenCOBOL. 

6. The LINAGE clause can only be specified for ORGANIZATION RECORD BINARY SEQUENTIAL or ORGANIZATION LINE 
SEQUENTIAL files.  If used on an ORGANIZATION RECORD SEQUENTIAL file, the definition of that file will be 
implicitly changed to LINE SEQUENTIAL. 

7. 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. 

The manner in which this page structure will 
be utilized is discussed in section 6.51 (the 
WRITE statement). 

 

Figure 5-3- LINAGE-specified Page Structure 

 

8. By specifying the EXTERNAL clause, the FD is capable of being shared between all program units (either separately 
compiled or compiled in the same compilation unit) in a given execution thread, provided the FD is described 
(with an EXTERNAL clause) in each compilation unit requiring it.  This sharing allows the file to be OPENed, read 
and/or written and CLOSEd in different program units. 

9. By specifying the GLOBAL clause, the FD is capable of being shared between all program units in the same 
compilation unit in a given execution thread, provided the FD is described (with a GLOBAL clause) in each program 
unit requiring it.  This sharing allows the file to be OPENed, read and/or written and CLOSEd in different program 
units.  Separately compiled programs cannot share a GLOBAL FD (but they can share an EXTERNAL FD). 

5.2. SD - SORT Description  

Figure 5-4 - SD Syntax 

 

Sort work files (see sections 6.28 and 6.41.1) are 
described using an SD, not an FD. 

 

1. ¢ƘŜ Ŧǳƭƭ άC5έ ǎȅƴǘŀȄ ƛǎ actually available for a sort description, but only those syntax elements shown here are 
meaningful. 

2. Sort files should be assigned to DISK. 

Top Margin (unprintable) 

Bottom Margin (unprintable) -

Page Body (printable)
Size (in lines): nςtςb 

Total # of lines 
that exist on a 
printed page

LINAGE IS n LINES

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

SD file-name

CONTAINS integer-3 [ TOinteger-4 ] CHARACTERS

IS VARYINGIN SIZE
[ FROM integer-5[ TOinteger-6 ] CHARACTERS

DEPENDINGON identifier-1

RECORD

[  CODE-SETIS alphabet-name ]

01-level-data-description...

.


























































































































































































































































































































































































