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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission)
form the specialized system for worldwide standardization. National bodies that are members of ISO or IEC
participate in the development of International Standards through technical committees established by the
respective organization to deal with particular fields of technical activity. 1SO and IEC technical committees
collaborate in fields of mutual interest. Other international organizations, governmental and non-governmental, in
liaison with I1ISO and IEC, also take part in the work. In the field of information technology, ISO and IEC have
established a joint technical committee, ISO/IEC JTC 1.

International standards are drafted in accordance with the rules given in the ISO/IEC Directives, part 3.

The main task of the joint technical committee is to prepare International Standards. Draft International Standards
adopted by the joint technical committee are circulated to national bodies for voting. Publication as an International
Standard requires approval by at least 75% of the national bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this International Standard may be the subject of
patent rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

ISO/IEC 1989 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology, Subcommittee SC
22, Programming languages, their environments and system software interfaces.

This first edition of ISO/IEC 1989 cancels and replaces ISO 1989:1985, which has been technically revised. It
incorporates Amd.1:1992 and Amd.2:1994. This edition introduces the following significant technical
enhancements:

— features for object-oriented programming

— additional features for detection and reporting of exceptions

— aboolean data type for bit handling and boolean operations

— native binary and floating-point data types

— anational character data type for processing multiple-octet coded character sets
— cultural adaptability, multilingual features, and tailoring for a given local language or culture
— increased portability of arithmetic

— free-form source and library text

— compiler directives for portable specification of processing options

— conditional compilation

— an enhanced report writer

— features for data validation

— several enhancements to the CALL statement, including recursion

— improved interoperability with other programming languages

— user-defined functions

— ascreen handling facility

— file sharing and record locking

— support for ISO/IEC 10646-1 and ISO/IEC 10646-2 for data interchange

A complete list of technical changes is given in Annex F.

Annexes A through D form a normative part of this International Standard. Annexes E through H are for information
only.
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Introduction

COBOL began as a business programming language, but its present use has spread well beyond that to a general-
purpose programming language. COBOL is well known for its file handling capabilities, which are extended in this
revision by the addition of file sharing and record locking capabilities. Other major enhancements add object-
oriented capabilities, handling of national characters, and enhanced interoperability with other programming
languages. Annex E, Concepts, includes an explanation of the major new features and is the suggested starting
point for the reading of this document.

The previous revision of the COBOL standard was published in 1985 and extended by an amendment that added
the Intrinsic Functions module in 1989 and a correction amendment in 1993. Implementors have provided
language extensions in response to the demands of their users. Several changes and extensions have, therefore,
been made to this revision in order to prevent further divergence, and to ensure consistency and coherence.

Development of the COBOL language began before the invention of formal techniques for specification of
programming languages. Hence, the COBOL standard uses its own description techniques, which are described in
5, Description techniques. These techniques involve general formats, which describe the syntax, and natural
language.

This revision is a result of the standardization efforts of working group ISO/IEC JTC 1/SC22/WG4 and technical
committee J4, a subgroup of Accredited Standards Committee INCITS. During the development of this revision,
great care was taken to minimize changes that would impact existing programs. Most substantive changes that
potentially impact existing programs were introduced to resolve ambiguities in the previous revision. Details of the
substantive changes are given in Annex F, Substantive changes list.
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INTERNATIONAL STANDARD ISO/IEC 1989:2002(E)

Information technology — Programming languages — COBOL

1 Scope

This International Standard specifies the syntax and semantics of COBOL. Its purpose is to promote a high degree
of machine independence to permit the use of COBOL on a variety of data processing systems.

This International Standard specifies:
— The form of a compilation group written in COBOL.
— The effect of compiling a compilation group.
— The effect of executing run units.
— The elements of the language for which a conforming implementation is required to supply a definition.
— The elements of the language for which meaning is explicitly undefined.
— The elements of the language that are dependent on the capabilities of the processor.
This International Standard does not specify:

— The means whereby a compilation group written in COBOL is compiled into code executable by a
processor.

— The time at which method, function, or program runtime modules are linked or bound to an activating
statement, except that runtime binding occurs of necessity when the identification of the appropriate
program or method is not known at compile time.

— The time at which parameterized classes are expanded.

— The mechanism by which locales are defined and made available on a processor.

— The form or content of error, flagging, or warning messages.

— The form and content of listings produced during compilation, if any.

— The form of documentation produced by an implementor of products conforming to this International
Standard.

— The sharing of resources other than files among run units.
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2 Normative references

The following standards contain provisions which, through reference in this text, constitute provisions of this
International Standard. At the time of publication, the editions indicated were valid. All standards are subject to
revision, and parties to agreements based on this International Standard are encouraged to investigate the
possibility of applying the most recent editions of the standards indicated below. Members of IEC and ISO maintain
registers of currently valid International Standards.

ISO/IEC 646, Information technology — ISO 7-bit coded character set for information interchange

ISO 1001:1986, Information processing — File structure and labelling of magnetic tapes for information interchange

ISO 8601:2000, Data elements and interchange formats — Information interchange — Representation of dates and times

ISO/IEC 9945-2:1993, Information technology — Portable Operating System Interface (POSIX) — Part 2: Shell and
Utilities

ISO/IEC TR 10176:2001, Information technology — Guidelines for the preparation of programming language standards

ISO/IEC 10646-1, Information technology — Universal Multiple-Octet Coded Character Set (UCS) — Part 1: Architecture
and Basic Multilingual Plane

ISO/IEC 10646-2, Information technology — Universal Multiple-Octet Coded Character Set (UCS)— Part 2:
Supplementary Planes

ISO/IEC 14651:2001, Information technology — International string ordering and comparison — Method for comparing
character strings and description of the common template tailorable ordering (including AMD1)

ISO/IEC TR 14652:—1), Information technology — Specification method for cultural conventions

1) To be published.
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3 Conformance to this International Standard

Clause 3 specifies requirements that an implementation shall fulfill in order to conform to this International
Standard and defines the conditions under which a compilation group or run unit conforms in its use of standard
features.

3.1 A conforming implementation

To conform to this International Standard, an implementation of standard COBOL shall provide the normative
elements specified in 6, Reference format through 16, Standard classes, and meet the criteria of 3.1.1 through
3.1.15.

An implementation may optionally provide the elements specified in Annex A, Communications facility.

3.1.1 Acceptance of standard language elements

An implementation shall accept the syntax and provide the functionality for all standard language elements
required by this International Standard and the optional or processor-dependent language elements for which
support is claimed.

An implementation shall provide a warning mechanism that optionally can be invoked by the user at compile time
to indicate violations of the general formats and the explicit syntax rules of standard COBOL. This warning
mechanism shall provide a suboption for selection or suppression of checking for violations of the set of
conformance rules specified in 14.7, Conformance for parameters and returning items, and in 9.3.7.1.2,
Conformance between interfaces.

There are rules in standard COBOL that are not identified as general formats or syntax rules, but nevertheless
specify elements that are syntactically distinguishable. This warning mechanism shall indicate violations of such
rules. For elements not specified in general formats or in explicit syntax rules, it is left to the implementor's
judgement to determine what is syntactically distinguishable.

There are general rules in standard COBOL that could have been classified as syntax rules. These rules are
classified as general rules for the purpose of avoiding syntax checking, and do not reflect errors in standard COBOL.
An implementation may, but is not required to, flag violations of such rules.

3.1.2 Interaction with non-COBOL runtime modules

Facilities are provided in this specification that enable transfer of control and sharing of external items between
COBOL runtime modules and non-COBOL runtime modules. No requirement is placed on an implementation to
support this interaction. When supported, an implementor shall document the languages and the implementations
supported.

3.1.3 Interaction between COBOL implementations

Facilities are provided in this specification that enhance the capability of transferring control and sharing external
items between COBOL runtime elements translated on COBOL implementations produced by different
implementors. No requirement is placed on an implementation to support this interaction. When supported, an
implementor shall document the implementations supported.

3.1.4 Implementor-defined language elements

Language elements that depend on implementor definition to complete the specification of the syntax rules or
general rules are listed in B.1, Implementor-defined language element list. To meet the requirements of standard
COBOL, the implementor shall specify, at a minimum, the implementor-defined language elements that are
identified as required. Each implementor-defined language element specified by the implementor shall be
documented if the implementor-defined language element is identified as requiring user documentation.
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An implementor shall not require the inclusion of non-standard language elements in a compilation group as part
of the definition of an implementor-defined language element.

3.1.5 Processor-dependent language elements

Processor refers to the entire computing system that is used to translate compilation groups and execute run units,
consisting of both hardware and relevant software. Language elements that depend on specific devices or on a
specific processor capability, functionality, or architecture are listed in B.3, Processor-dependent language element
list. To meet the requirements of standard COBOL, the implementor shall document the processor-dependent
language elements for which the implementation claims support. Language elements that pertain to specific
processor-dependent elements for which support is not claimed need not be implemented. The decision of
whether to claim support for a processor-dependent language element is within an implementor’s discretion.
Factors that may be considered include, but are not limited to, hardware capability, software capability, and market
positioning of the processor.

When standard-conforming support is claimed for a specific processor-dependent language element, all
associated syntax and functionality required for that language element shall be implemented; when a subset of the
syntax or functionality is implemented, that subset shall be identified as a standard extension in the implementor’s
user documentation. The absence of processor-dependent elements from an implementation shall be specified in
the implementor's user documentation.

An implementation shall provide a warning mechanism at compile time to indicate use of syntactically-detectable
processor-dependent language elements not supported by that implementation. Although this warning
mechanism is required to identify processor-dependent elements that are not supported, it is not required to
diagnose syntax errors within this unsupported syntax. The implementor is not required to produce executable
code when unsupported processor-dependent language elements are used.

3.1.6 Reserved words

An implementation shall recognize as reserved words all the COBOL reserved words specified in 8.9, Reserved
words; shall recognize in context all the context-sensitive words specified in 8.10, Context-sensitive words; and
shall recognize in compiler directives all the compiler-directive reserved words specified in 8.12, Compiler-directive
words.

3.1.7 Standard extensions

An implementor may claim support for all or a subset of the syntax and associated functionality of optional or
processor-dependent elements. When an implementor claims support for a subset of the syntax, that syntax is a
‘'standard extension’, provided that the associated functionality is that specified in this International Standard. If
different functionality is provided, that syntax is a nonstandard extension.

3.1.8 Nonstandard extensions

Nonstandard extensions are language elements or functionality in an implementation that consist of any of the
following:

1) documented language elements not defined in this International Standard;

2) language elements defined in this International Standard for which different functionality is implemented,
where that language element is not required for conformance to this International Standard, and standard
support for that element is not claimed by the implementor;

3) language elements defined in this International Standard for which different functionality is implemented,
where that language element is required for conformance to this International Standard, provided that
standard-conforming behavior is also implemented and that an implementor-defined mechanism exists for
selection of the nonstandard behavior.
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An implementation that introduces additional reserved words as nonstandard extensions conforms to this
International Standard, even though the additional reserved words may prevent translation of some conforming
compilation groups.

Documentation associated with an implementation shall identify nonstandard extensions for which support is
claimed and shall specify any reserved words added for nonstandard extensions.

An implementation shall provide a warning mechanism that optionally can be invoked by the user at compile time
to indicate use of a nonstandard extension in a compilation group. This warning mechanism is required to flag
only extensions that are syntactically distinguishable.

3.1.9 Substitute or additional language elements

An implementation shall not require the inclusion of substitute or additional language elements in the compilation
group in order to accomplish functionality specified for a standard language element.

3.1.10 Archaic language elements

Archaic language elements are those identified in G.1, Archaic language elements. Archaic language elements
should not be used in new compilation groups because better programming practices exist. Because of
widespread use, there is no schedule for deleting archaic elements from standard COBOL; however, this may be
reevaluated for any future revisions of standard COBOL.

An implementation is required to support archaic language elements of the facilities for which support is claimed.
Documentation associated with an implementation shall identify archaic language elements in the
implementation.

An implementation shall provide a warning mechanism that optionally can be invoked by the user at compile time
to indicate use of an archaic language element in a compilation group.

3.1.11 Obsolete language elements

Obsolete language elements are identified in G.2, Obsolete language elements. Obsolete language elements will
be removed from the next revision of standard COBOL.

No language elements shall be deleted from the next revision of standard COBOL without having first been
identified as obsolete in this International Standard.

An implementation is required to support obsolete language elements of the facilities for which support is claimed.
Documentation associated with an implementation shall identify all obsolete language elements in the
implementation.

An implementation shall provide a warning mechanism that optionally can be invoked by the user at compile time
to indicate use of an obsolete element in a compilation group.

3.1.12 Externally-provided functionality

An implementation may require specifications outside the compilation group to interface with the operating
environment to support functionality specified in a compilation group.

An implementation may require the presence in the operating environment of runtime modules or products in
addition to the COBOL implementation to support syntax or functionality specified in a compilation group.

NOTE This permits an implementation to require components outside the COBOL implementation, such as pre-compilers,
file systems, and sort products.
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3.1.13 Limits

In general, standard COBOL specifies no upper limit on such things as the number of statements in a compilation
group or the number of operands permitted in certain statements. A conforming implementation may place such
limits. Itis recognized that these limits will vary from one implementation of standard COBOL to another and may
prevent the successful translation by a conforming implementation of some compilation groups that meet the
requirements of standard COBOL.

3.1.14 User documentation

An implementation shall satisfy the user documentation requirements specified in 3.1.2, 3.1.3, 3.1.4, 3.1.5, 3.1.8,
3.1.10, and 3.1.11 by specification in at least one form of documentation. This may include, but is not limited to,
hardcopy manuals, on-line documentation, and user help screens.

Documentation requirements may be met by reference to other documents, including those of the operating
environment and other COBOL implementations.

3.1.15 Character substitution

The definition of the COBOL character repertoire in 8.1.2, COBOL character repertoire, presents the complete
COBOL character repertoire for standard COBOL. When an implementation does not provide a graphic
representation for all the basic characters of the COBOL character repertoire, substitute graphics may be specified
by the implementor to replace the characters not represented.

3.2 A conforming compilation group

A conforming compilation group is one that does not violate the explicitly stated syntactic provisions and
specifications of standard COBOL. In order for a compilation group to conform to standard COBOL, it shall not
include any language elements not specified in this International Standard. A compilation group that uses elements
that are optional, processor-dependent, or implementor-defined in this International Standard is a conforming
compilation group, even on implementations where it does not compile successfully due to the use of those
elements.

The compilation units contained in a conforming compilation group are conforming compilation units

3.3 A conforming run unit
A conforming run unit is one that:

1) is composed of one or more runtime modules, each resulting from a successful compilation of a conforming
compilation unit, and

2) complies with the explicitly stated provisions and specifications of standard COBOL with respect to the runtime
behavior of that run unit.

NOTE The inclusion of non-COBOL components in the run unit does not affect the conformance of the run unit.

The processing of a conforming run unit is predictable only to the extent defined in standard COBOL. The results
of violating the formats or rules of standard COBOL are undefined unless otherwise specified in this International
Standard.

Situations in which the results of executing a statement are explicitly undefined or unpredictable are identified in

B.2, Undefined language element list. A COBOL run unit that allows these situations to happen is a conforming
run unit, although the resultant execution is not defined by standard COBOL.
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3.4 Relationship of a conforming compilation group to a conforming implementation

The translation of a conforming compilation group by a conforming implementation is defined only to the extent
specified in standard COBOL. It is possible that a conforming compilation group will not be translated successfully.
Translation may be unsuccessful due to factors other than lack of conformance of a compilation group.

NOTE These factors can include the use of optional, processor-dependent, or implementor-defined language elements and
the limits of an implementation.

3.5 Relationship of a conforming run unit to a conforming implementation

The execution of a run unit composed of runtime modules resulting from translation of conforming compilation
units is defined only to the extent specified in standard COBOL. It is possible that a conforming run unit will not
execute successfully. Execution may be unsuccessful due to factors other than lack of conformance of a run unit.

NOTE These factors can include the logical incorrectness of the compilation units, errors in the data upon which the run
unit operates, and the limits of an implementation.
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4 Terms and Definitions

For the purposes of this International Standard, the following terms and definitions apply:

41 absolute item: An item in a report that has a fixed position on a page.

4.2 activated runtime element: A function, method, or program placed into the active state.

4.3 activating statement: A statement that causes the execution of a function, method, or program.

4.4 activating runtime element: The function, method, or program that executed a given activating
statement.

45 active state: The state of a function, method, or program that has been activated but has not yet returned

control to the activating runtime element.
4.6 alphabetic character (in the COBOL character repertoire): A basic letter or a space character.

4.7 alphanumeric character: Any coded character in an alphanumeric coded character set, whether or not
there is an assigned graphic symbol for that coded character.

4.8 alphanumeric character position: The amount of physical storage required to store, or presentation space
required to print or display, a single character of an alphanumeric character set.

4.9 alphanumeric character set; alphanumeric coded character set: See alphanumeric coded character set.

4.10 alphanumeric coded character set; alphanumeric character set: A coded character set that the
implementor has designated for representation of data items of usage display and alphanumeric literals.

411 alphanumeric group item: Any group item except for:
— a strongly-typed group item
— a bit group item
— a national group item.

412 argument: An operand specified in an activating statement that specifies the data to be passed.

413 assumed decimal point: A decimal point position that does not involve the existence of an actual character
in a data item. An assumed decimal point has logical meaning with no physical representation.

4.14 based data item: A data item established by association of a based entry with an actual data item or allocated
storage.

4.15 based entry: A data description entry that serves as a template that is dynamically associated with data
items or allocated storage.

4.16 basic letter: One of the uppercase letters 'A’ through 'Z' and the lowercase letters 'a' through ‘z' in the
COBOL character repertoire.

4.17 bit: The smallest unit in a computer's storage structure capable of representing two distinct alternatives.
4.18 bit data item: An elementary data item of category boolean and usage bit or a bit group item.
4.19 block; physical record: A physical unit of data that is normally composed of one or more logical records.

4.20 boolean character: A unit of information that consists of the value zero or one. Each boolean character
may be represented in storage as a bit, an alphanumeric character, or a national character.
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4.21 boolean data item: A data item capable of containing a boolean value.
4.22 boolean expression: One or more boolean operands separated by boolean operators.

4.23 boolean position: The amount of physical storage required to store, or presentation space required to
print or display, a single boolean character.

4.24 boolean value: A value consisting of a sequence of one or more boolean characters.

4.25 byte: A sequence of bits representing the smallest addressable character unit in the memory of a given
computer.

4.26 character (in a coded character set): A code value that constitutes the coded representation of a letter,
digit, symbol, control function, or other member of a set of elements used for the organization, control, or
representation of data.

NOTE COBOL processes each code value in a coded character set as though it were a character.

4.27 character (in a screen item): A graphic character.

4.28 character (in COBOL character repertoire); COBOL character: A letter, digit, or special character,
independent of its coded representation, that is used in formation of the words and separators of COBOL.

4.29 character (in computer storage): A single code value of a coded character set.
4.30 character boundary: The leftmost bit of an addressing boundary in the storage of the computer.

4.31 character position: The amount of physical storage required to store, or presentation space required to
print or display, a single character -- either an alphanumeric character or a national character. One element of a
coded character set occupies one character position.

NOTE As an example, each element of a combining sequence in the UCS occupies one character position. For a UTF-16
surrogate value, the left surrogate occupies one character position and the right surrogate occupies another character
position.

4.32 character-string: A sequence of contiguous characters that form a COBOL word, a literal, or a picture
character-string.

4.33 class (in object orientation): The entity that defines common behavior and implementation for zero, one,
or more objects.

4.34 class (of a data item): A designation for a set of data items having common attributes or a common range
of values, defined by the PICTURE clause, the USAGE clause, or the PICTURE and USAGE clauses in a data
description entry; by the definition of a predefined identifier; or by the definition of an intrinsic function.

4.35 class (of data values): A designation for a set of data values that are permissible in the content of a data
item.

4.36 class definition (in object orientation): A compilation unit that defines a class of objects.

4.37 clause: An ordered set of consecutive COBOL character-strings whose purpose is to specify an attribute
of an entry.

4.38 COBOL character; character (in COBOL character repertoire). See character (in COBOL character
repertoire).

4.39 COBOL character repertoire: The repertoire of characters used in writing the syntax of a COBOL
compilation group, except for comments and the content of non-hexadecimal alphanumeric and national literals.
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4.40 coded character set: A set of unambiguous rules that establishes a character set and the relationship
between the characters of the set and their coded representation. [ISO/IEC 10646-1]

441 combining character: A UCS member that is intended for combination with the preceding non-combining
graphic character or with a sequence of combining characters preceded by a non-combining character.

4.42 common program: A program that, despite being directly contained within another program, may be
called from any program directly or indirectly contained in that other program.

4.43 compilation group: A sequence of one or more compilation units submitted together for compilation.
4.44 compilation unit: A source unit that is not nested within another source unit.

4.45 composite sequence: A sequence of graphic characters consisting of a non-combining character followed
by one or more combining characters. [ISO/IEC 10646-1].

4.46 conditional statement: A statement for which the truth value of a specified condition is evaluated and
used to determine subsequent flow of control.

4.47 conformance (for object orientation): A unidirectional relation that allows an object to be used according
to an interface other than the interface of its own class.

4.48 conformance (for parameters): The requirements for the relationship between arguments and formal
parameters and between returning items in activating and activated runtime elements.

4.49 control function: An action that affects the recording, processing, transmission, or interpretation of data,
and that has a coded representation consisting of one or more bytes.

NOTE This definition is the same as that in ISO/IEC 10646-1 except that "octets" is replaced by "bytes" because the term
"octet" is not used in the COBOL specification.

450 cultural element: An element of data for computer use that may vary dependent on language,
geographical territory, or other cultural circumstances.

451 currency sign: The COBOL character '$’, used as the default currency symbol in a picture character-string
and as the default currency string that appears in the edited format of data items.

NOTE Features exist for selection of other currency strings and currency symbols.

452 currency string: The set of characters to be placed into numeric-edited data items as a result of editing
operations when the item includes a currency symbol in its picture character-string.

453 currency symbol: The character used in a picture character-string to represent the presence of a currency
string.

4.54 current record: The record that is available in the record area associated with a file.
4.55 current volume pointer: A conceptual entity that points to the current volume of a sequential file.

4.56 data item: A unit of data defined by a data description entry or resulting from the evaluation of an
identifier.

4.57 debugging line: A source line that is optionally compiled, depending on the setting of a debugging mode
switch.

4.58 decimal point; decimal separator: The character used to represent the radix point. The default is the
character period.

4.59 decimal separator; decimal point: See decimal point.
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4.60 declarative statement: A USE statement, which defines the conditions under which the procedures that
follow the statement will be executed.

461 de-editing: The logical removal of all editing characters from a numeric-edited data item in order to
determine that item's unedited numeric value.

4.62 delimited scope statement: Any statement that is terminated by its explicit scope terminator.

4.63 digit position: The amount of physical storage required to store, or presentation space required to print
or display, a single digit.

4.64 dynamic access: An access mode in which specific logical records may be obtained from or placed into a
mass storage file in a nonsequential manner and obtained from a file in a sequential manner.

4.65 dynamic storage: Storage that is allocated and released on request during runtime.

4.66 end marker: A marker for the end of a source unit.

4.67 entry: A descriptive set of consecutive clauses terminated by a separator period.

4.68 entry convention: The information required to interact successfully with a function, method, or program.

4.69 exception condition: A condition detected at runtime that indicates that an error or exception to normal
processing has occurred.

4.70 exception object: An object that acts as an exception condition.

471 exception status indicator: A conceptual entity that exists for each exception-name.

4,72 EXIT FUNCTION statement: an abbreviation for 'EXIT statement with the FUNCTION phrase".
4.73 EXIT METHOD statement: an abbreviation for 'EXIT statement with the METHOD phrase’.

4.74 EXIT PARAGRAPH statement: an abbreviation for 'EXIT statement with the PARAGRAPH phrase".
4.75 EXIT PERFORM statement: an abbreviation for 'EXIT statement with the PERFORM phrase’.

4.76 EXIT PROGRAM statement: an abbreviation for 'EXIT statement with the PROGRAM phrase".
4.77 EXIT SECTION statement: an abbreviation for 'EXIT statement with the SECTION phrase’.

4.78 explicit scope terminator: A statement-dependent word that by its presence terminates the scope of that
statement.

4.79 extend mode: A mode of file processing in which records may be added at the end of a sequential file, but
no records may be deleted, read, or updated.

4.80 extended letter: A letter, other than the basic letters, in the set of characters defined for the COBOL
character repertoire.

481 external data: Data that belongs to the run unit and may be accessed by any runtime element in which it
is described.

4.82 external media format: A form of data suitable for presentation or printing, including any control
functions necessary for representation as readable text.

4.83 external switch: A hardware or software device, defined and named by the implementor, that is used to
indicate that one of two alternate states exists.
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4.84 factory object: The single object associated with a class, defined by the factory definition of that class,
typically used to create the instance objects of the class.

4.85 file: Alogical entity that represents a collection of logical records. There is one logical file associated with
one file connector and there may be several logical files associated with one physical file.

4.86 file connector: A storage area that contains information about a file and is used as the linkage between a
file-name and a physical file and between a file-name and its associated record area.

4.87 file organization: The permanent logical file structure established at the time that a file is created.

4.88 file position indicator: A conceptual entity that either is used to facilitate exact specification of the next
record to be accessed, or indicates why such a reference cannot be established.

4.89 file sharing: A cooperative environment that controls concurrent access to the same physical file.

4.90 fixed file attribute: An attribute of a physical file that is established when the physical file is created and
is never changed during the existence of the physical file.

491 formal parameter: A data-name specified in the USING phrase of the procedure division header that gives
the name used in the function, method, or program for a parameter.

4,92 function: An intrinsic or user-defined procedural entity that returns a value based upon the arguments.
493 function prototype definition: A definition that specifies the rules governing the arguments needed for the
evaluation of a particular function, the data item resulting from the evaluation of the function, and all other

requirements needed for the evaluation of that function.

4,94 graphic character: A character, other than a control function, that has a visual representation normally
handwritten, printed, or displayed. [ISO/IEC 10646-1].

4.95 graphic symbol: The visual representation of a graphic character or of a composite sequence. [ISO/IEC
10646-1].

4,96 grouping (in locale editing): The separation of digits into groups in number and currency formatting.

4.97 grouping separator: The character used to separate digits in numbers for ease of reading. The default is
the character comma.

4.98 high-order end: The leftmost position of a string of characters or a string of bits.
4,99 i-o mode: A mode of file processing in which records can be read, updated, added, and deleted.

4.100 i-o status: A conceptual entity that exists for a file, that contains a value indicating the result of the
execution of an input-output operation for that file.

4,101 imperative statement: A statement that specifies an unconditional action or that is a delimited scope
statement.

4.102 index: A storage area or a register, the content of which refers to a particular element in a table.

4.103 indexed organization: The permanent logical file structure in which each record is identified by the value
of one or more keys within that record.

4.104 inheritance (for classes): A mechanism for using the interface and implementation of one or more classes
as the basis for another class.
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4.105 inheritance (for interfaces): A mechanism for using the specification of one or more interfaces as the basis
for another interface.

4106 initial program: A program that is placed into the initial state every time the program is called.
4,107 initial state: The state of a function, method, or program when it is first activated in a run unit.
4.108 input mode: A mode of file processing in which records can only be read.

4.109 instance object: A single instance of an object defined by a class and created by a factory object.

4.110 interface (of an object): The names of all the methods defined for the object, including inherited methods;
for each of the methods:

— the ordered list of its formal parameters and the description and passing technique associated with each
— any returned value and its description
— exceptions that may be raised.

4111 interface (the language construct): A grouping of method prototypes.

4.112 internal data: All data described in a source unit except external data and external file connectors.

4.113 invocation; method invocation: See method invocation.

4.114 key of reference: The key, either prime or alternate, currently being used to access records within an
indexed file.

4,115 letter: A basic letter or an extended letter.

4116 locale: A facility in the user's information technology environment that specifies language and cultural
conventions.

4.117 lock mode: The state of a file for which record locking is in effect that indicates whether record locking is
manual or automatic.

4,118 low-order end: The rightmost position of a string of characters or a string of bits.
4.119 MCS; message control system: See message control system.

4120 message control system; MCS: A communication control system that supports the processing of
messages.

4.121 method: A procedural entity defined by a method definition within, or inherited by, a class definition as
an allowable operation upon objects of that class.

4.122 method data: Data declared in a method definition.
4,123 method invocation; invocation: The request to execute a named method on a given object.

4.124 method prototype: A source element that specifies the information needed for invocation of a method
and for conformance checking.

4,125 national character: A character in a national character set.

4.126 national character position: The amount of physical storage required to store, or presentation space
required to print or display, a single national character.

4.127 national character set; national coded character set: See national coded character set.
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4,128 national coded character set; national character set: A coded character set that the implementor has
designated for representation of data items described as usage national and for national literals.

4129 national data item: An elementary data item of class national or a national group item.
4,130 native alphanumeric character set. The computer's alphanumeric coded character set.

4.131 native arithmetic: A mode of arithmetic in which the techniques used in handling arithmetic are specified
by the implementor.

4.132 native character set: An implementor-defined character set, either alphanumeric or national or both, that
is used for internal processing of a COBOL runtime module. The native character set is that referenced by the
keyword NATIVE in the SPECIAL-NAMES paragraph.

4.133 native collating sequence: An implementor-defined collating sequence, either an alphanumeric collating
sequence or a national collating sequence, that is associated with the computer on which a runtime module is
executed.

4.134 native national coded character set: The computer's national coded character set.

4135 nextrecord: The record that logically follows the current record of a file.

4,136 null: The state of a pointer indicating that it contains no address, or the state of an object reference
indicating that it contains no reference.

4.137 numeric character (in the rules of COBOL): A character that belongs to the following set of digits: 0, 1, 2,
3,4,5/6,7,8,9.

4,138 object: A unit consisting of data and the methods that act upon that data.
4139 object data: Data defined:

— in the factory definition, except for the data defined in its methods.
— in the instance definition, except for the data defined in its methods.

4,140 object property; property: A name that may be used to qualify an object reference to get a value from or
pass a value to an object.

4.141 object reference: An explicitly- or implicitly-defined data item that contains a reference to an object.

4,142 open mode: The state of a file connector indicating input-output operations that are permitted for the
associated file.

4.143 optional file: A file declared as being not necessarily present each time the runtime module is executed.

4144  outermost program: A program, together with its contained programs, that is not contained in any other
program.

4.145 output file: A file that is opened in either the output mode or extend mode.

4.146 output mode: A mode of file processing in which afile is created and records can only be added to the file.
4,147 physical file: A physical collection of physical records.

4.148 physical record; block: See block.

4.149 previous record: The record that logically precedes the current record of a file.
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4.150 procedure: One or more successive paragraphs or sections in the procedure division.

4.151 procedure branching statement: A statement that causes the explicit transfer of control to a statement
other than the next executable statement in the sequence in which the statements are written.

4,152 processor: The computing system, both hardware and software, used for compilation of source code or
execution of run units, or both.

4.153 program prototype definition: A definition that specifies the rules governing the class of the parameters
expected to be received by a particular subprogram, and any other requirements needed to transfer control to and
get control and return information from that subprogram.

4.154  property; object property: See object property.

4.155 random access: An access mode in which the value of a key data item identifies the logical record that is
obtained from, deleted from, or placed into a relative or indexed file.

4.156 record key: A data item within a record used to identify that record within an indexed file.

4.157 record lock: A conceptual entity that is used to control concurrent access to a given record within a shared
physical file.

4.158 record locking: A facility for controlling concurrent access to records in a shared physical file.
4.159 relative item: An item in a report whose position is specified relative to the previous item.
4.160 relative key: A data item that contains a relative record number.

4,161 relative organization: The permanent logical file structure in which each record's logical position is
uniquely identified by a relative record number.

4.162 relative record number: The ordinal number of a record in a file whose organization is relative.
4.163 report: A printed output described in the report section and generated from those data descriptions.

4.164 report writer: A comprehensive set of data clauses and statements that enable a print layout to be
described according to its general appearance rather than through of a series of procedural steps.

4.165 restricted pointer: A pointer data item that is restricted to data items of a specified type or to programs
with the same signature as a specified program.

4,166 rununit: One or more runtime modules that interact with one another and that function, at execution time,
as an entity to provide problem solutions.

4.167 runtime element: The executable unit resulting from compiling a source element.

4,168 runtime module: The result of compiling a compilation unit.

4.169 sequential access: An access method in which logical records are either placed into a file in the order of
execution of the statements writing the records or obtained from a file in the sequence in which the records were

written to the file.

4,170 sequential organization: The permanent logical file structure in which a record is identified by a
predecessor-successor relationship established when the record is placed into the file.

4.171 sharing mode: The state of a file that indicates the mode of file sharing.

4.172 source element: A source unit excluding any contained source units.
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4.173 source unit: A sequence of statements beginning with an identification division and finishing with an end
marker or the end of the compilation group, including any contained source units.

4174 standard arithmetic: A mode of arithmetic in which the techniques used in handling arithmetic
expressions, arithmetic statements, the SUM clause, and certain integer and numeric functions are specified in this
International Standard.

4.175 standard intermediate data item: A temporary abstract decimal floating-point data item used to hold
arithmetic operands when standard arithmetic is in effect.

4.176 static data: Data that has its last-used state when a runtime element is re-entered.
4177 subclass: A class that inherits from another class. When two classes in an inheritance relationship are
considered together, the subclass is the inheritor or inheriting class; the superclass is the inheritee or inherited

class.

NOTE In the industry literature, the term derived class is also often used as an alternative to the term subclass. These terms
are equivalent.

4.178 subject of the entry: The data item that is being defined by a data description entry.

4,179 subscript: A number used to refer to a specific element of a table, or in the case of the subscript 'ALL", to
all elements of a table.

4180 superclass: A class that is inherited by another class.
4,181 surrogate pair: A coded character representation for a single abstract character of the UTF-16 format of
the UCS where the representation consists of a sequence of two two-octet values. The first value of the pair is a

high-surrogate and the second is a low-surrogate.

4182 type (for type declaration): A template that contains all the characteristics of a data item and its
subordinates.

4.183 UCS; Universal Multiple-Octet Coded Character set. See Universal Multiple-Octet Coded Character Set.
4.184  Universal Multiple-Octet Coded Character Set; UCS. The coded character set defined by ISO/IEC 10646-1
together with ISO/IEC 10646-2. This coded character set includes the characters used in writing most of the
languages of the modern world.

4.185 universal object reference: An object reference that is not restricted to a specific class or interface.

4.186 unsuccessful execution: The attempted execution of a statement that does not result in the execution of
all the operations specified by that statement.

4,187 variable-occurrence data item: A table element that is repeated a variable number of times.

4.188 zero-length item: An item whose minimum permitted length is zero and whose length at execution time

is zero.
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5 Description techniques
The techniques used to describe standard COBOL are:

— General formats

— Rules

— Arithmetic expressions
— Informal description

51 General formats

General formats specify the syntax of the elements of standard COBOL and the sequence of arrangement of those
elements.

The words, phrases, clauses, punctuation, and operands in each general format shall be written in the compilation
group in the sequence given in the general format, unless otherwise specified by the rules of that format.

When more than one arrangement exists for a specific language construct, the general format is separated into
multiple formats that are numbered and named.

Elements used in depicting general formats are:

— Keywords
— Optional words
— Operands
— Level numbers
— Options
— Brackets
— Braces
— Choice indicators
— Ellipses
— Punctuation
— Special characters
— Meta-terms that refer to other formats

5.1.1 Keywords

Keywords are reserved words or context-sensitive words. They are shown in uppercase and underlined in general
formats. They are required in order to select the functionality associated with that keyword, subject to the
conventions specified in 5.1.5, Options, and syntax rules specified for the general format.

5.1.2 Optional words

Optional words are reserved words or context-sensitive words. They are shown in uppercase and not underlined
in general formats. They may be written to add clarity when the clause or phrase in which they are defined is
written in the source unit.

5.1.3 Operands

An operand is an expression, a literal, or a reference to data or an exception condition. Operands are shown in
lowercase and represent values or identification of items, conditions, or objects that the programmer supplies
when writing the source unit.

Any term listed below refers to an instance of the corresponding element as described in the text referenced under

the column labeled 'described in'. Such instances of the term are represented in lower-case and suffixed with a
number (n =1, 2, ...) for unique reference.
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Operand type Described in Term(n=1,2,3,...)
Argument 15.2, Arguments argument-n
Expression 8.8, Expressions arithmetic-expression-n

boolean-expression-n
conditional-expression-n

Integer 5.4, Integer operands integer-n

Literal 8.3.1.2, Literals literal-n

Reference 8.4, References

a) User-defined word, including 8.3.1.1.1, User-defined words Any of the types listed in 8.3.1.1.1
qualification and subscription if 8.4.1.1, Qualification suffixed by -n

needed 8.4.1.2, Subscripts

b) Identifier 8.4.2.1, ldentifier identifier-n

c) Exception name 14.5.12.1.5, Exception-names and exception-name-1

exception conditions

5.1.4 Level numbers

Specific level numbers appearing in general formats are required to be specified when the formats in which they
appear are written in the source unit. Level number forms 1, 2, ..., and 9, may be written as 01, 02, ..., 09,
respectively.

5.1.5 Options

Options are indicated in a general format by vertically stacking alternative possibilities within brackets, braces, or
choice indicators. An option is selected by specifying one of the possibilities from a stack of alternative possibilities
or by specifying a unique combination of possibilities from a series of brackets, braces, or choice indicators.

5.1.5.1 Brackets

Brackets, [ ], enclosing a portion of a general format indicate that the syntax element contained within or one of the
alternatives contained within the brackets may be explicitly specified or that portion of the general format may be
omitted. No default is implied for the omitted element.

5.1.5.2 Braces

Braces, { }, enclosing a portion of a general format indicate that the syntax element contained within the braces or
one of the alternatives contained within the braces shall be explicitly specified or is implicitly selected. If one of
the alternatives contains only optional words, that alternative is the default and is selected unless another
alternative is explicitly specified.

5.1.5.3 Choice indicators

Choice indicators are a pair of bars '|' surrounded by braces or by brackets that enclose a portion of a general
format. When enclosed by braces, one or more of the alternatives contained within the choice indicators shall be
specified, but any single alternative shall be specified only once. When enclosed by brackets, zero or more of the
alternatives contained within the choice indicators shall be specified, but any single alternative may be specified
only once. The alternatives may be specified in any order.

5.1.6 Ellipses

In the general formats, the ellipsis represents the position at which the user elects repetition of a portion of a
format. The portion of the format that may be repeated is determined as follows: given an ellipsis in a format,
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scanning right to left, determine the right bracket or right brace delimiter immediately to the left of the ellipsis;
continue scanning right to left and determine the logically matching left bracket or left brace delimiter; the ellipsis
applies to the portion of the format between the determined pair of delimiters.

NOTE In text other than general formats, the ellipsis (...) shows omission of a word or words when such omission does
not impair comprehension. This is the conventional meaning of the ellipsis, and the use becomes apparent in context.

5.1.7 Punctuation

The separators comma and semicolon may be used anywhere the separator space is used in general formats and
other syntactic specifications. In the compilation group, these separators are interchangeable.

The separator period, when specified in a general format, is required when that format is used.
5.1.8 Special characters

Special character words and separators that appear in formats, although not underlined, are required when such
portions of the formats are used.

5.1.9 Meta-terms
Meta-terms appear in lowercase in general formats and are the names of subsections of general formats.

Subsections are specified below the main format and are introduced by the phrase 'where x is:*, with x replaced by
the meta-term.

5.2 Rules

Except for intrinsic functions, rules are categorized as syntax rules and general rules. Intrinsic functions have
argument rules and returned value rules instead.

5.2.1 Syntax rules

Syntax rules supplement general formats, identify equivalent words, and define or clarify the order in which words
or elements may be written to form larger elements such as phrases, clauses, or statements. Syntax rules may
also impose restrictions on individual words or elements, relax restrictions implied by words or elements, or define
a term that may be used in the remaining syntax rules.

The rules of the PICTURE clause specified in 13.16.38.5, Precedence rules, are syntax rules.

When syntax rules specify that a word is synonymous with, an abbreviation for, or equivalent to another word (or
words), those words may be written interchangeably and have the same meaning.

5.2.2 General rules

A general rule defines or clarifies the meaning or relationship of meanings of an element or set of elements. It is
used to define or clarify the semantics of the statement and the effect that it has on either execution or compilation,
and it may define a term that may be used in the remaining general rules.

The rules of the PICTURE clause specified in 13.16.38.4, Editing rules, are general rules.

5.2.3 Argument rules

Argument rules specify requirements, constraints, or defaults associated with arguments to intrinsic functions.

5.2.4 Returned value rules

Returned value rules specify the semantics of an intrinsic function.
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5.3 Arithmetic expressions

Some rules contain arithmetic expressions that specify part or all of the results of the COBOL syntax. In presenting
the arithmetic expressions, the following additional notation, or different meaning for notation, is used.

5.3.1 Textually subscripted operands

When an operand is textually subscripted, as operand-j,,, the term ‘operand-j’ identifies a specific operand and 'n’
refers to the nth position or occurrence of operand-j.

NOTE An example is in the returned value rules for 15.61, PRESENT-VALUE function.
5.3.2 Ellipses

Ellipses show that the number of terms and operators is variable.

54 Integer operands

1) When the term ‘integer-n' (n =1, 2, ...) is used in a general format and associated rules, it refers to a fixed-point
integer literal that shall be unsigned and non-zero unless otherwise specified in the associated rules.

2) When the term ‘integer’ is used as a constraint for an operand in a syntax rule, then
a) ifthatoperand is a literal, it shall be an integer literal, as defined in 8.3.1.2.2.1, Fixed-point numeric literals;
b) if that operand is a data-name or an identifier, it shall reference one of the following:
1. an integer intrinsic function,

2. afixed-point numeric data item, other than an intrinsic function, whose description does not include
any digit positions to the right of the radix point.

3) When the term ‘integer’ is used as a constraint for an operand in a general rule, that operand shall evaluate at
runtime as follows:

a) If native arithmetic is in effect, the implementor shall define when the operand is an integer.
b) If standard arithmetic is in effect, the operand shall be equal to a standard intermediate data item that has

the unique value zero or whose decimal fixed-point representation contains only zeros to the right of the
decimal point.

NOTES
1 If the value of the exponent is greater than 31, the value of the standard intermediate data item is an integer.
2 If the value of the exponent is less than 1 then the value of the standard intermediate data item is not an integer.

c) If native arithmetic is in effect, the implementor shall define when an arithmetic expression is an integer.

5.5 Informal description

Substantial parts of the COBOL specification are described informally in text, tables, and diagrams other than
general format diagrams. These parts normally specify semantics as described in 5.2.2, General rules, but may
also include syntactical requirements in addition to those described in 5.1, General formats, and 5.2.1, Syntax rules.
Syntactical requirements are distinguished from semantics by their characteristic of specifying rules for writing
source code, as opposed to behavior.
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5.6 Hyphens in text

A hyphen appearing at the end of a line of text is part of the character-string or word it divides. Hyphens are not
added to divide character-strings or words across lines.

5.7 Verbal forms for the expression of provisions

Specific verbal forms are used in the normative clauses of this International Standard in order to distinguish among
requirements for compliance, provisions allowing a freedom of choice, and recommendations. Those verbal forms
are prescribed by ISO/IEC Directives, Part 3, Rules for the structure and drafting of International Standards.

Table 1, Verbal forms, summarizes the prescribed verbal forms and equivalent expressions used in this
International Standard.

Table 1 — Verbal forms

Provision Verbal form Alternative expressions
a requirement on an implementation or a pro- shall is required to
gram, strictly to be followed for compliance to is, isto
the standard
shall not is not permitted
is not allowed
a permission expressed by the standard may is permitted
is allowed
need not is not required to
a recommendation expressed by the standard; it | should it is recommended that
need not be followed is recommended
should not
a capability or possibility open to the user of the can is able to
standard it is possible to
is possible
cannot

Alternative expressions are sometimes used to express other than a requirement; in such cases, the meaning is
evident from context.
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6 Reference format
Reference format specifies the conventions for writing COBOL source text and library text. COBOL provides two
reference formats: free-form reference format and fixed-form reference format. The two types of reference format
may be mixed within and between source text and library text by use of SOURCE FORMAT compiler directives. The
default reference format of a compilation group is fixed-form.
The following rules apply to the indicated reference formats:
1) Free-form and fixed-form

a) Reference format is described in terms of character positions on a line on an input-output medium.

b) A COBOL compiler shall accept source text and library text written in reference format.

¢) The implementor shall specify the meaning of lines and character positions.

NOTE The previous COBOL standard did not state what kind of characters were used, but alphanumeric
characters of uniform size were generally assumed.

d) For purposes of analyzing the text of a compilation group, the first character-string of a compilation group
is treated as though it were preceded by a separator space and the last character-string of a compilation
group is treated as though it were followed by a separator space.

2) Fixed-form

a) A COBOL compiler shall process fixed-form reference format lines as though the lines had been logically
converted from fixed form to free form as described in 6.4, Logical conversion.

b) After logical conversion, the equivalent free-form lines shall meet the requirements of free-form reference
format, except that lines may be longer and all characters of the computer’s coded character set shall be
retained in alphanumeric and national literals. (See rule 3b.)

3) Free-form

a) The number of character positions on a line may vary from line to line, ranging from a minimum of 0 to a
maximum of 255.

b) The implementor shall specify any control characters that terminate a free-form line, and whether such
control characters may be specified in comments and the content of alphanumeric and national literals.

6.1 Indicators

Indicators are instructions to the compiler for interpreting reference format. Each indicator is classified as either a
fixed indicator or a floating indicator.

6.1.1 Fixed indicators

Fixed indicators may be specified in the indicator area of fixed-form reference format as described in 6.2,
Fixed-form reference format. The following are fixed indicators:

Character Indicator name Indicates
* comment indicator a comment line
/ comment indicator a comment line with page ejection
D debugging indicator a debugging line
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d debugging indicator a debugging line
- (hyphen) continuation indicator  a continuation line

space source indicator any line that is not a comment line, a debugging line,
or a continuation line

Fixed indicators are characters in the implementor-defined coded character set or sets used for fixed-form
reference format, and are not COBOL characters from the COBOL character repertoire.

NOTE This is significant in that equivalence of alphanumeric and national characters is not required for fixed indicators,

nor is it precluded. The intent is to allow upward compatibility with the previous COBOL standard, which had no
classification of characters as alphanumeric or national.

6.1.2 Floating indicators

Floating indicators may be used in fixed-form or free-form reference format. The following COBOL character-
strings are floating indicators:

Character-string Indicator name Indicates

*> comment indicator 1) acomment line when specified as the first
character-string in the program-text area;

2) aninline comment when specified following one or
more character-strings in the program-text area, subject
to the additional rules in 6.1.2.1, Syntax Rules.
>> compiler directive a compiler-directive line when followed by a compiler-directive
word - with or without an intervening space, subject to
additional rules in 7.2, Compiler directives.
literal continuation continuation of a literal when specified in an un-terminated
- indicator literal with the same quotation symbol in its opening delimiter,
subject to additional rules in 6.1.2.1, Syntax Rules.

>>D debugging indicator a debugging line when followed by at least one space
character

6.1.2.1 Syntax Rules

1) For purposes of analyzing the text of a compilation group, a space is implied immediately following a floating
comment indicator.

2) The floating comment indicator of an inline comment shall be preceded by a separator space, and may be
specified wherever a separator space may be specified, except:

a) as the separator space preceding a floating comment indicator
b) following a floating literal continuation indicator.
3) All the characters forming a multiple-character floating indicator shall be specified on the same line.

4) Afloating literal continuation indicator shall be specified only for an alphanumeric, boolean, or national literal.
A given literal shall not be continued with more than one form of continuation.

5) A floating literal continuation indicator shall not be specified on a line that contains a fixed literal continuation
indicator.
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6) For a continued alphanumeric, boolean, or national literal, the first non-blank character of each continuation
line shall be the quotation symbol used in the opening delimiter of the literal.

7) A floating debugging indicator may be preceded on a line only by zero or more space characters.

8) A floating debugging indicator shall not be specified on a line that contains a fixed debugging indicator or a
fixed continuation indicator.

NOTE The debugging indicators and the debugging feature are obsolete and are to be removed in the next revision
of this International Standard.

6.2 Fixed-form reference format

The format of a fixed-form reference format line is depicted in Figure 1 — Fixed-form reference format.

Margin Margin Margin Margin
L C A R

5|6 7 8|9|10|11|12|13|

Program-text Area

Sequence Number Area . 4
Indicator Area

Figure 1 — Fixed-form reference format
Margin L is immediately to the left of the leftmost character position of a line.
Margin C is between the 6th and 7th character positions of a line.
Margin A is between the 7th and 8th character positions of a line.

Margin R is immediately to the right of the rightmost character position of the program-text area. The rightmost
character position of the program-text area is a fixed position defined by the implementor.

The sequence number occupies six character positions (1-6), and is between margin L and margin C.
The indicator area is the 7th character position of a line.

The program-text area begins in character position 8 and terminates with the character position immediately to the
left of margin R.

6.2.1 Sequence number area
The sequence number area may be used to label a line of source text or library text. The content of the sequence
number area is defined by the user and may consist of any character in the computer's coded character set. There

is no requirement that the content of the sequence number area appear in any particular sequence or be unique.

6.2.2 Indicator area

The indicator area identifies the type of a source line in accordance with the indicators specified in 6.1.1, Fixed

indicators.
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6.2.3 Program-text area
The program-text area may contain:
1) Comment-text of a comment line when the indicator area contains a fixed comment indicator.

2) Any of the following or combinations of the following, subject to further syntax specifications, when the
indicator area contains a debugging indicator, a continuation indicator, or a source indicator:

— character-strings (COBOL words)
— separators

— comments

— floating indicators.

3) All spaces.

6.2.4 Continuation of lines

Any entry, sentence, statement, clause, phrase, or pseudo-text consisting of more than one character-string may
be continued by starting subsequent COBOL words, literals, or picture character-strings in the program-text area
of a subsequent line.

A COBOL word, literal, or picture character-string may be broken such that part of it appears on one or more
subsequent lines. The subsequent lines are continuation lines; the line preceding the continuation line is a
continued line. The continuation of a COBOL word, picture character-string, or literal other than an alphanumeric,
boolean, or national literal is identified by a fixed continuation indicator in the continuation line.

NOTE Continuation of COBOL words is an archaic feature and its use should be avoided. It is allowed in fixed form for
compatibility with the previous COBOL standard.

Continuation of an alphanumeric, boolean, or national literal is indicated when either:

1) Aline terminates within an alphanumeric or boolean literal without a closing delimiter and the next line that is
not a comment line or a blank line contains a fixed continuation indicator; or

2) A line terminates within an alphanumeric, boolean, or national literal that ends with a floating literal
continuation indicator.

In the case of continuation with a fixed continuation indicator, any spaces at the end of the fixed-form continued
line are part of the literal.

In the case of continuation with either a fixed or floating literal continuation indicator, the next line that is not a
comment line or a blank line is the continuation line. The first non-space character in the program-text area of the
continuation line shall be a quotation symbol matching the quotation symbol used in the opening delimiter. The
continuation starts with the character immediately after the quotation symbol in the continuation line.

National literals may be continued only with a floating literal continuation indicator.

All characters composing any multiple-character separator or multiple-character indicator shall be specified on the
same line. All characters forming an invocation operator shall be specified on the same line.

Comment lines and blank lines may be interspersed among lines containing the parts of a literal.

If there is no fixed continuation indicator in a line, a space is implied before the first non-blank character in the line
for purposes of analyzing the text of the compilation group.
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6.2.5 Blank lines

A blank line is one that contains only space characters between margin C and margin R. A blank line may be written
as any line of a compilation group.

6.2.6 Comments

A comment consists of a comment indicator followed by comment-text. Any combination of characters from the
compile-time computer's coded character set may be included in comment-text.

Comments serve only as documentation and have no effect on the meaning of the compilation group.

A comment may be a comment line or an inline comment.

6.2.6.1 Comment lines

A comment line is identified by either a fixed comment indicator or a floating comment indicator. All characters
following the comment indicator up to margin R are comment-text. A comment line may be written as any line of
a compilation group.

If a source listing is being produced, a comment line identified by the fixed comment indicator slant (/) causes page
ejection followed by printing of the comment line; comments identified by the fixed comment indicator asterisk (*)

are printed at the next available line position of the listing.

6.2.6.2 Inline comments
A floating comment indicator preceded by one or more character-strings in the program-text area identifies an
inline comment. All characters following the floating comment indicator up to margin R are comment-text. An

inline comment may be written on any line of a compilation group except on a line that contains a floating literal
continuation indicator.

6.2.7 Debugging lines
A debugging line is identified by either a fixed debugging indicator or a floating debugging indicator.
A debugging line is permitted anywhere in a compilation unit after the SOURCE-COMPUTER paragraph.

After all COPY and REPLACE statements have been processed, a debugging line has the characteristics of a
comment line if the WITH DEBUGGING MODE clause is not specified in the SOURCE-COMPUTER paragraph.

NOTE A debugging line is an obsolete element in this International Standard and is to be deleted from the next revision of
standard COBOL.

6.3 Free-form reference format

In free-form reference format, the source or library text may be written anywhere on a line, except that there are
specific rules for comments, debugging lines, and continuation.

The indicators specified in 6.1.2, Floating indicators, identify specific elements of a compilation group. The entire
free-form line constitutes the program-text area of the line.

6.3.1 Continuation of lines
Any entry, sentence, statement, clause, phrase, or pseudo-text consisting of more than one character-string may

be continued by writing some of the character-strings and separators that constitute it on successive lines. The last
nonblank character of each line is treated as if it were followed by a space.
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Alphanumeric literals, boolean literals, and national literals may be continued across lines. The line being
continued is called the continued line; subsequent lines are called continuation lines. When such a literal is
incomplete at the end of a line, the incomplete portion of the literal shall be terminated by a floating continuation
indicator, as defined in 6.1.2, Floating indicators. The continuation indicator may optionally be followed by one or
more spaces. The first nonblank character on the continuation line shall be a quotation symbol matching the
quotation symbol used in the opening delimiter; the first character after the quotation symbol is the beginning
character of the continuation of the literal. At least one alphanumeric character, national character, or hexadecimal
digit of the literal content shall be specified on the continued line and on each continuation line.

All characters composing any multiple-character separator or multiple-character indicator shall be specified on the
same line. A pair of quotation symbols indicating a single quotation symbol within a literal shall be specified on
the same line.

Comment lines and blank lines may be interspersed among lines containing the parts of a literal.

6.3.2 Blank lines

A blank line is one that contains nothing but space characters or is a line with zero character positions. A blank line
may appear anywhere in a compilation group.

6.3.3 Comments

A comment consists of a comment indicator followed by comment-text. All characters following the comment
indicator up to the end of the line are comment-text.

Any combination of characters from the compile-time computer's coded character set may be included in
comment-text, except as indicated in 6, Reference format, rule 3b.

Comments serve only as documentation and have no effect on the meaning of the compilation group.
A comment may be a comment line or an inline comment.
6.3.3.1 Comment lines

A comment line is identified by a floating comment indicator as the first character-string on a line. A comment line
may be written as any line in a compilation group.

6.3.3.2 Inline comments

A floating comment indicator preceded by one or more character-strings on a line identifies an inline comment.
An inline comment may be written on any line of a compilation group except on a line that contains a floating literal
continuation indicator.

6.3.4 Debugging lines

A debugging line consists of a debugging indicator, optionally preceded by one or more space characters, followed
by all successive character positions on the line. A debugging line is terminated at the end of the line.

A debugging line may be written as any line in a source unit after the SOURCE-COMPUTER paragraph.

After all COPY and REPLACE statements have been processed, a debugging line has the characteristics of a
comment line if the WITH DEBUGGING MODE clause is not specified in the SOURCE-COMPUTER paragraph.

NOTE A debugging line is an obsolete element in this International Standard and is to be deleted from the next revision of
standard COBOL.
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6.4 Logical conversion

Source text and library text in fixed-form reference format are logically converted to free-form reference format
before the application of replacing and conditional compilation actions. Continued and continuation lines in fixed
format and in free format are concatenated to remove continuation indicators, and comments and blank lines are
removed from both formats. There is no restriction on the maximum line length of the free-format text resulting
from logical conversion.

NOTE Fixed-form reference format is logically converted during compilation to free-form to simplify understanding of
other rules of the language, for example, the COPY statement with the REPLACING phrase and the REPLACE statement. No
implementor is required to perform an actual conversion as long as the effect is as though it were performed. The rules of
reference format and text manipulation apply regardless of whether there is or is not an actual conversion.

The rules of logical conversion are applied to each line of a compilation group in the order that lines of source text
and library text are obtained by the compiler. Lines are examined sequentially beginning with the first line of the
compilation group and continuing until the end of the compilation group is reached. The resultant logically-
converted compilation group is created in free-form reference format as follows:

1) Iftheline isa SOURCE FORMAT directive, the reference format mode is determined and the SOURCE FORMAT
directive line is logically discarded.

2) If the line is a comment line or a blank line, that line is logically discarded.

3) If the line contains an inline comment, the inline comment is replaced by spaces and processing of that line
continues.

4) If the line is a fixed-form or free-form line that contains a floating literal continuation indicator, the end of the
program text area is set to immediately follow the character preceding the continuation indicator. The
continuation indicator and any following characters are logically discarded, and processing of that line
continues.

5) If the line is a fixed-form line that contains a fixed debugging indicator, a free-form line is created in the
resultant compilation group that consists of the following: a floating debugging indicator, followed by a space,
followed by the content of the fixed-form program-text area.

6) If the line is a fixed-form line, contains a source indicator, and is not a continuation line, the program text area
of that line is copied to the resultant compilation group.

7) If the line is a fixed-form continuation line identified by a fixed continuation indicator:
a) if the continued string is an alphanumeric or boolean literal, the content of the program-text area,
beginning with the first character after the initial quotation symbol, is appended immediately to the right

of the last character in the latest logical line of the resultant compilation group.

b) otherwise, the content of the program-text area, beginning with the first non-space character, is appended
immediately to the right of the last character in the latest logical line of the resultant compilation group.

8) Ifthe lineis afree-form line and is not a continuation line, that line is copied to the resultant compilation group.

9) If the line is a fixed-form or free-form continuation line that follows a line continued with a floating literal
continuation indicator, the content of the program-text area, beginning with the first character after the initial
quotation symbol, is appended immediately to the right of the last character in the latest logical line of the
resultant compilation group.

10) The next input line is obtained and processing iterates at step 1.

At the end of the compilation group, processing continues with the resultant logically-converted compilation
group. The implementor shall define the effect on the source listing, if any, of logical conversion.
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7 Compiler directing facility

The compiler directing facility consists of compiler directing statements for text manipulation, compiler directives
for text manipulation, and compiler directives for specifying compilation options.

The actions of compiler directing statements and compiler directives occur in two logical stages of compilation
group processing - the text manipulation stage and the compilation stage.

The text manipulation stage accepts an initial compilation group, performs modifications specified by COPY and
REPLACE statements and conditional compilation directives, and substitutes compilation variables into constant
entries. The result is a structured compilation group for processing by the compilation stage.

The compilation stage completes the compilation process utilizing the structured compilation group.

The following are the compiler directing statements and compiler directives and the stage during which their
actions take place:

Compiler directing statements Stage

COPY statement
SUPPRESS option
REPLACE statement

Text manipulation
Implementor-defined
Text manipulation

Compiler directives Stage
CALL-CONVENTION Compilation

DEFINE Text manipulation
EVALUATE Text-manipulation
FLAG-85 Compilation

IF Text-manipulation
LEAP-SECOND Compilation

LISTING Implementor-defined
PAGE Implementor-defined
PROPAGATE Compilation
SOURCE FORMAT Text-manipulation
TURN Compilation

The implementor defines the stage during which actions associated with listings, if any, take place.

The substitution of compilation-variable values into constant entries occurs in the text manipulation stage. The
inclusion or exclusion of debugging lines occurs in the compilation stage. The manner and time of expansion of
parameterized classes and parameterized interfaces is defined by the implementor, except that it occurs after the
text manipulation stage of processing.

7.1 Text manipulation

The text manipulation stage of compilation group processing accepts source lines from source text and library text,
selectively includes source lines through conditional compilation, and modifies text to produce a structured
compilation group.

The following elements and the separators required to distinguish them shall be syntactically correct in the initial
source text and library text:

— COPY statements

— compiler directives

— alphanumeric, boolean, and national literals
— fixed and floating indicators

— constant entries specifying a FROM phrase
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REPLACE statements shall be syntactically correct after the action of the replacing phrase of the COPY statement.

Other indicators, language elements, and separators need not be syntactically correct until the completion of the
text manipulation stage.

Text manipulation consists of processes acting on the lines of source text and library text such that the processes
take effect in a specific order. An implementor may optimize the actual processing and interactions in any manner
as long as the final result is the same. The following processes are applied in order:

1) An expanded compilation group is created in logical free-form reference format — input lines are accepted
sequentially; logically converted to free-form reference format as specified in 6.4, Logical conversion; and
placed in the expanded compilation group. Library text identified in COPY statements is incorporated;
replacing actions are deferred to step 3. COPY statements and their incorporated text shall be identifiable in
the expanded compilation group for purposes of any logically subsequent processing associated with a
REPLACING phrase.

Lines that appear in the false path of an IF or EVALUATE directive, including library text identified in COPY
statements, may be omitted from the expanded compilation group. SOURCE FORMAT directives in the false
path shall be processed to correctly interpret input lines.

NOTE Recognition of true and false paths during logical conversion is neither required nor precluded.
The resulting lines constitute an expanded compilation group.

2) A conditionally-processed compilation group is created — the expanded compilation group is read and the
following compiler directives and substitutions are processed in the order encountered in the expanded
compilation group:

a) DEFINE, IF, and EVALUATE directives
b) substitution of compilation-variable values into constant entries
c) the replacing actions of all COPY statements.

The resulting lines constitute a conditionally-processed compilation group.

3) A structured compilation group is created — the conditionally-processed compilation group is read and the
replacing actions of REPLACE statements are applied in order.

The resulting lines constitute a structured compilation group.

References to a compilation group after text manipulation processing are to the structured compilation group,
which contains the lines to be used in the compilation stage.

7.1.1 Text manipulation elements

Language elements referenced and not defined in 7, Compiler directing facility, have the meaning defined in 8,
Language fundamentals.

7.1.1.1 Compiler directing statements
The compiler directing statements are the COPY statement and the REPLACE statement.
7.1.1.2 Source text and library text

Source text is the primary input to the compiler for a single compilation group. Library text is secondary input to
the compiler as a result of processing a COPY statement.
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