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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. ISO and IEC technical committees
collaborate in fields of mutual interest. Other international organizations, governmental and non-governmental,
in liaison with ISO and IEC, also take part in the work.

Technical Reports are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.
Technical Reports adopted by the joint technical committee are circulated to national bodies for voting.
Publication as a Technical Report requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this Technical Report may be the subject of
patent rights. Neither ISO nor IEC shall be held responsible for identifying any or all such patent rights.

Technical Report ISO/IEC 24717 was prepared by Technical Committee ISO/IEC JTC 1, Information Technology,
Subcommittee SC 22, Programming languages, their environments and system software interfaces. INCITS
Technical Committee J4, Programming language COBOL, contributed to the development.

Technical Report ISO/IEC 24717 extends the COBOL specification defined in ISO/IEC 1989:2002, Information
technology 2 Programming languages, their environments and system software interfaces 2 Programming
language COBOL by providing classes to manage collections.

Annex A forms a normative part of this Technical Report. Annex B, Annex C, Annex D, and the Bibliography are
for information only.
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Introduction

This Technical Report specifies an object-oriented class library for managing collections of object references ta
collection class library.

In order to provide as much stability as possible to implementors and users, ISO/IEC JTC 1 Subcommittee 22
intends that the syntax and semantics be changed for purposes of standardization only as necessary to address
issues arising in implementation or use of the featured class library.

The purpose of the collection class library is to give programmers the ability to easily manage sets of related
objects during program execution.

The decision was made to publish the specification in a Type 2 Technical Report so that the specification can be
available for implementation as soon as possible and so that implementations can be undertaken on an
experimental basis.

viii © ISO/IEC 2006 +All rights reserved
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Information Technology 2
Programming languages, their environments and system software interfaces 2
Programming language COBOL 2

Collection c lasses

1 Scope

This Technical Report specifies the interfaces and behavior of a common class library for managing sets of
object references in COBOL. The purpose of this Technical Report is to promote a high degree of portability in
implementations of the class library, even though some elements are subject to trial before completion of a final
design suitable for standardization.

This specification builds on the syntax and semantics defined in ISO/IEC 1989:2002.

2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions
of this Technical Report For dated references, subsequent amendments to, or revisions of, any of these
publications do not apply. However, parties to agreements based on this Technical Report are encouraged to
investigate the possibility of applying the most recent editions of the normative documents indicated below. For

undated references, the latest edition of the normative document referred to applies. Members of ISO and IEC
maintain registers of currently valid International Standards.

ISO/IEC 1989:2002, Information technology 2 Programming languages 2 COBOL.

3 Conformance to this Technical Report

Conformance to this Technical Report requires conformance to ISO/IEC 1989:2002 as specified in clause 3,
Conformance to this International Standard, and the normative specifications of this Technical Report.

4 Terms and definitions
For the purposes of this Technical Report, the following definitions apply.
4.1 collection : A set of object references managed by an instance of a collection class.

4.2 iterator : An object that allows sequencing through all of the object references managed by an instance of
a collection class.

© ISO/IEC 2006 +All rights reserved 1
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5 Description techniques

Description techniques and language fundamentals are the same as those described in ISO/IEC 1989:2002.
Additionally the class diagrams in Appendix D are presented using Unified Modeling Language (UML).

6 Changes to ISO/IEC 1989:2002
These changes refer to clause and rule numbers in ISO/IEC 1989:2002.

1. 16.1, Base class, insert into BaseFactorylnterface interface definition after 'Procedure Division.'

Method - id. ClassName.
Data division.
Linkage section.
01 outName pic n(31) .
Procedure division returning outName.
End method ClassName.
*>
M ethod -id. External ClassName.
Data division.
Linkage section.
01 outName .
02 outNameCategory pic Xx.
88 ExternalClassNameDisplay value "X".
88 ExternalClassNameNational value "N".

02 outNameNational pic n (1024) .
02 outNameDisplay redefines outNameNational
pic x (1024) .

Procedure division returning outName.

End method External ClassName.
*>

2. Add new sections priorto 16.1.1, renumbering 16.1.1 to 16.1.2, etc.

16.1.1 Class Name

The ClassName method is a factory method that returns the internal name of the class associated with
the factory for which it is invoked.

16.1.1.1 General Rules
1) The ClassName method returns the internal class name of the factory in outName.

NOTE 1 The class name is returned in national characters and might not be suitable for use where an exact
case-sensitive class name is required.

NOTE 2  The following code can be used to determine the name of the class of the instance object anObject:

Invoke anObject " FactoryObject " returning aFactoryObject
Invoke aFactoryObject "ClassName" returning aClassName

16.1.2 ExternalClassName

2 © ISO/IEC 2006 +All rights reserved
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The ExternalClassName method is a factory method that returns the external name of the class
associated with the factory for which it is invoked.

16.1.2.1 General Rules

1) If the external class name specified in the AS clause of the CLASS-ID paragraph is a national
literal, the ExternalClassName method sets ExternalClassNameNational to true, and returns the
external class name of the factory in outNameNational. Otherwise the external class name of
the factory is returned in outNameDisplay and ExternalClassNameDisplay is set to true.

3. Add new section.
"16.2 Exception Class

The Exception class provides information on exceptions that may occur in any method that inherits from
the BASE class.

Interface - i d. Exceptioninterface
Inherits Base Interface.
Environment division.
Configuration section.
Repository.
Interface Base Interface.
*>
Procedure division.
M ethod -id. Get Property Exception ClassName.
Data division.
Linkage section.
01 outName pic n any length.
Procedure division returning outName.
End method Exception ClassName.

*>
Method -id. Set Property Exception ClassName.
Data di vision.
Linkage section.
01 outName pic n any length.
Procedure division using outName.
End method Exception ClassName.
*>
Method -id. Get Property ExceptionCode
Data division.

Linkage section.
01 outCode pic n(31) .
Pro  cedure division returning outCode
End method ExceptionCode
*>
Method -id. SetProperty ExceptionCode
Data division.
Linkage section.
01 outCode pic n(31) .
Proc  edure division using outCode .
End method ExceptionCode
*>

© ISO/IEC 2006 +All rights reserved 3
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M ethod -id. Get Property Exception MethodName.
Data division.
Linkage section.
01 outName pic n any length.
Procedure division returning outName.
End method Exception MethodName.
*>
Method -id. SetProperty Exception MethodName.
Data  division.
Linkage section.

01 outName pic any length
Procedure division using outName.
End method Exception MethodName.
*>
Method -id. Get Property ExceptionMessage.
Data division.
Linkage section.
01 outMessage pic nany length.

Procedure division returning outMessage.
End method ExceptionMessage.

*>
Method -id. SetProperty ExceptionMessage.
Data division.
Linkage section.
01 outMessage pic n any length.
Procedure division using outMessage.
End method ExceptionMessage.
*>

Method -id. Get Property ExceptionSourceObject.
Data division.
Linkage section.
01 outObject usage object reference.
Procedure division returning outO bj ect.
End method ExceptionSourceObject.
*>
M ethod -id. SetProperty ExceptionSourceObject.
Data division.
Linkage section.
01 outObject usage object reference.
Procedure division using outO bj ect.
End method ExceptionSourceObject.
*>
End Interface Exception Interface.

Properties of the Exception class may be used to set or get:
« the method where the exception object was raised,
» the class that contained that method,
« the object on which that method was invoked,
e an exception code that is indicative of the exception that occurred,
« adescription of the exception that occurred.

16.2.1 ExceptionClassName property

The ExceptionClassName property is used to set or get the name of the class in which the exception
was raised. The maximum size of the method name returned is 1024.

4 © ISO/IEC 2006 +All rights reserved
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16.2.2 ExceptionCode property

The ExceptionCode property is used to set or get a national character string that indicates the type of
exception raised. $00 H[FHSWLRQ FRGHYV GHILQHG E\ WKLV VWBEQGDUG EHJLQ

NOTE This method is overridden by exception classes that are specific to and associated
with the classes that raise the exceptions. Valid exception codes are defined in each class to

correspond to those exceptions raised by that class. Exception codes defined for a subclass are
in addition to those defined by the class from which the subclass inherits.

16.2.3 Exception MethodName property

The ExceptionMethodName property is used to set or get the name of the method in which the exception
was raised.

16.2.4 ExceptionMessage prope rty

The ExceptionMessage property is used to set or get a message describing why the exception was
raised. The contents of the ExceptionMessage are implementor-defined.

16.2.5 ExceptionSourceObject property
The ExceptionSourceObject property sets or gets an instance object reference or a factory object

reference. The object reference returned references the object upon which the method that raised the
exception object was invoked.

© ISO/IEC 2006 +All rights reserved 5
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7 COBOL Collection Classes

Programmers working with objects quickly find it necessary to manage references to multiple instances of related
objects. When managed, these references make up a collection. Collections in COBOL are managed by a
collection class as specified in this Technical Report.

Object references are inserted into an instance of the collection class according to the attributes specified when
the instance of the collection is created. If a collection is not ordered and not keyed, the object references are
inserted sequentially within the collection in the order that they are added. If a collection is ordered, the object
references are added using a method of the ordered collection class to position that object reference within the
collection relative to the other object references of the collection. If a collection is keyed, each object reference
in the collection is associated with a key item when it is added to the collection. Keys are shortcuts to allow
retrieval of object references from a collection using a convenient name rather than an object reference. Keys
associated with object references do not specify the order of those object references within a collection. If a
collection is sorted, a method within each member of the collection is invoked as the object reference is added to
the collection. This method returns a national data item that is used to control the sequence in which object
references are returned from the collection.

Object references may be retrieved from collections: sequentially; directly using their ordinal positions or, for
keyed collections, using their keys; or indirectly using an instance of the Iterator class. The Iterator class
provides for retrieval of object references from a collection either in the order they exist within a collection, or in a
sequence defined at the creation of the iterator. The iterator may also be used to delete an object from the
underlying collection. Collections that contain no object references are empty collections. Attempting to retrieve
an object reference from an empty collection will raise an exception object.

Object references that are inserted into or retrieved from instances of the collection class may be restricted to
object references that conform to a particular class by using the parameterized forms of the collection class
interfaces. Other than these restrictions on the class of the object reference, the methods of these
parameterized interfaces function equivalently to the methods of non-parameterized interfaces. These
parameterized interfaces, however, do not inherit from the common collection-class interface, but redefine the
methods of the collection class within each subclass. The functionalities of these methods are equivalent to the
functionalities of the corresponding methods defined in the collection class interface.

When exceptions occur in the invocation of the methods of the collection class, an exception object is created

and raised. The exception object contains information that describes the exception and the method in which the
exception occurred.

6 © ISO/IEC 2006 +All rights reserved
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7.1 Collectio nclass

The Collection class is the base class for all collections and includes all the methods necessary to manage the
membership of a collection.

The instance methods of the Collection class perform the following functions:
e add object references to a collection
« delete object references from a collection
e compare the membership of two collection instances
e copy an instance of a collection
e count object references in a collection
« return object references from a collection
e create an iterator for a collection

The following is the specification of the formal interfaces supported by the Collection class.

7.1.1 Collection instance i nterface

The methods associated with the instance objects of the Collection class provide the facilities necessary to
establish and maintain a collection.

An instance of the Collection class maintains the ordinal position for each object reference that is added to that
collection class. The ordinal position of the first object reference is 1. Object references may be retrieved in
sequence or directly by their ordinal position. The collection maintains the ordinal position of the last object
reference retrieved from or added to the collection. This object reference is the current reference for this
collection.

Collection instance i nterf ace

In terface - id. CollectionInterface
Inherits Baselnterface.

Environment division.

Configuration section.

Repository.
Interface Baselnterface
Interface CollectionExInterface
Interface lterator  Interface.
*>

Procedure division.
Method -id. Add Object .
Data division.
Linkage section.
01 inObject usage object reference.

Procedure division using by value inObject
raising CollectionExInterface
End method Add Object .
*>
Method - id. CompareCollection.
Data divisio n.
Linkage section.
01 inObject usage object reference

01 outBoolean usage bit pic 1.

© ISO/IEC 2006 +All rights reserved 7
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Procedure division using by value inObject  returning outBoolean.
End method CompareCollection.
*>
Method - id. CopyCollection.
Data division.
Linkage section.
01 outObject usage object reference active - class.
Procedure division returning outObject.
End method CopyCollection.
*>
Method -id. Count Objects
Data division.
Linkage section.
01 outBinary usage binary -1 ong.
Procedure division returning outBinary.
End method Count Objects
*>
Method - id. Createl terator.
Data division.
Linkage section.
01 inSequence pic N any length.
01 outlterator usage object reference |terator Interface
Procedure division using optional i nSequence returning outlterator
raising CollectionExInterface
End method Createl terator.
*>
Method - id. DeleteAll.
Procedure division.
End method DeleteAll.
*>
Method -id.Delete  Current
Proced  ure division
raising CollectionExInterface
End method Delete Current
*>
Method -id.Delete  Object .
Data division.
Linkage section.
01 inObject usage object reference.
Procedure division using by value inObject
raising CollectionExInterface
End method Delete Object .
*>
Method  -id. Exists.
Data division.
Linkage section.
01 inObject usage object reference.
01 out Boolean usage bit pic 1.
Procedure division using by value inObject returning out Boolean.
End method Exists.
*>
Method - id. Ordinal.
Data division.
Linkage section.
01 outOrdinal  usage binary - long.
Procedure division returning outOrdinal
End method Ordinal.
*>
8 © ISO/IEC 2006 +All rights reserved



Method - id. ReturnCurrent.
Data division.
Linkage section.
01 outObject usage object reference.
Procedure division returning outObject
raising CollectionExInterface
End method ReturnCurrent.

*>
Method - id. ReturnFirst.
Data division.
Linkage section.
01 outO bject usage object reference.
Procedure division returning outObject
raising CollectionExInterface
End method ReturnFirst.
*>
Method - id. ReturnLast.
Data division.

Linkage section.
01 outObject usage object reference.
Pr  ocedure division returning outObject

raising CollectionExInterface
End method ReturnLast.
*>
Method - id. ReturnNext.
Data division.

Linkage section.
01 outObject usage object reference.
Procedure division returning outObject
raising CollectionExInterface
End method ReturnNext.
*>
Method - id. ReturnObject.
Data division.
Linkage section.
01 inOrdinal  usage binary - long.
01 outObject usage object reference.
Procedure division using by value inO rdinal
raising CollectionExInterface
End method ReturnObject.
*>
Method - id. ReturnPrevious.
Data division.
Linkage section.
01 outObject usage object reference.
Procedure division returning outObject
raising CollectionExInterface
End method ReturnPrevious.
*>
End Interface Collectioninterface.

Parameterized collection instance i nterface
Interface  -id. ParamCollectioninterface
Inherits Baselnterface

Using ParamClass
Environment division.

© ISO/IEC 2006 =All rights reserved
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Configuration section.
Repository.
Interface Baselnterface
Interface CollectionExInterface
Interface Iterator  Interface
Class ParamClass.
*>
Procedure division.
Method - id. AddObject.
Data division.
Linkage section.

01 inOb ject usage object reference
Procedure division using by value
raising CollectionExInterface

End method AddObject.
*>
Method - id. CompareCollection.
Data division.
Linkage section.
01 inObject usage object
01 outBoolean usage bit pic 1.
Procedure division using by value
End method CompareCollection.
*>
Method - id. CopyCollection.
Data division.
Linkage section.
01 outObject usage object reference active
Procedure division returning outObject.
End method CopyCollection.
*>
Method - id. CountObjects.
Data division.
Linkage section.
01 outBinary usage binary - long.
Procedure division returning outBinary.
End method CountObjects.
*>
Method - id. Createlterator.
Data division.
Linkage section.
01 inSequence pic N any length.
01 outlterator usage
Procedure division using

ParamClass .
inObject

reference

inObject  returning

- class.

object reference
optional inSequence returning

raising CollectionExInterface
End method Createlterator.
*>
Method - id. DeleteAll.

Procedure division.
End method DeleteAll.

*>
Method - id. Delete Current
Procedure division
raising CollectionExInterface
End method Delete Current
*>
Method - id. DeleteObject.
Data division.
10

IteratorInterface

outBoolean.

outlterator

© ISO/IEC 2006 Al rights reserved



Linkage section.
01 inObject usage object reference
Procedure division using by value

raising CollectionExInterface

End method Delet eObject .
*>
Method  -id. Exists.
Data division.
Linkage section.
01 inObject usage object reference
01 outBoolean usage bit pic 1.
Procedure division using by value
End method Exists.
*>
Method - id. Ordinal.
Data division.
Linkage section.
01 outOrdinal  usage binary
Procedure division returning
End method Ordinal.
*>
Method - id. ReturnCurrent.
Data division.
Linkage section.

01 ou tObject usage object reference
Procedure division returning outObject
raising CollectionExInterface

End method ReturnCurrent.
*>
Method - id. ReturnFirst.
Data division.
Linkage section.
01 outObject usage object r

Procedure division returning outObject
raising CollectionExInterface

End method ReturnFirst.
*>
Method - id. ReturnLast.
Data division.
Linkage section.
01 outObject usage object reference

paramClass
inObject

paramClass

inObject returning outBoolean.

- long.
outOrdinal

paramClass

eference paramClass

paramClass

Procedure division returning outObject

raising CollectionExInterface

End method ReturnLast.
*>
Method - id. ReturnNext.
Data division.
Linkage section.
01 outObject usage object reference
Procedure division returni

raising CollectionExInterface

End method ReturnNext.
*>
Method - id. ReturnObject.
Data division.
Linkage section.
01 inOrdinal  usage binary

© ISO/IEC 2006 =All rights reserved
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01 outObject usage object reference paramClass
Procedure div  ision using by value inOrdinal  returning outObject
raising CollectionExInterface
End method ReturnObject.
*>
Method - id. ReturnPrevious.
Data division.
Linkage section.
01 outObject usage object reference paramClass
Procedur e division returning outObject
raising CollectionExInterface
End method ReturnPrevious.
*>
End Interface ParamCollectioninterface.

7.1.1.1 Add Object method

The AddObject method adds the specified object reference to the collection and assigns the object reference an
ordinal position equal to 1 greater than that of the highest ordinal position associated with the collection. If the
object reference is NULL, a CollectionException object whose ExceptionCode method returns EO-NULL is
raised and the object reference is not added to the collection. If resources do not exist to add the object
reference, a CollectionException object whose ExceptionCode method returns EO-RESOURCE is raised and the
object reference is not added to the collection.

NOTE Adding an object reference invalidates any iterators associated with this collection.

7.1.1.2 CompareCollection method

The CompareCollection method compares the membership of the collection to the membership of another
collection and returns either 1 (true) or O (false) indicating whether those collections reference the same objects.
Key values need not match. Collections that contain multiple references to an object are equal only if the same
numbers of multiple references to that object exist in both collections.

NOTE The order in which object references were added to the two collections does not matter.

7.1.1.3 CopyCollection method

The CopyCollection method creates a new collection of the same class with identical content and returns an
object reference to the new collection. Related iterator are not copied. The current object of the new collection is
the first object of that collection.

NOTE The sequence of the new collection is the same as that of the old collection. If this is a sorted
collection, the sequencing method of the new collection is the same as that of the old.

7.1.1.4 Count Objects method

The CountObject method returns the number of object references managed by this instance of the Collection
class. Duplicate references to an object are counted as distinct object references.

7.1.1.5 Create Iterator method

The Createlterator method creates and returns an iterator instance for this collection as specified in 7.5, Iterator
class. An optional sequencing method parameter may be specified. If this parameter does not refer to a valid
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method as defined in 7.1.2, Sequencing method, a CollectionException object whose ExceptionCode method
returns EO-INVALID-SEQUENCING-METHOD is raised and Createlterator returns the NULL object reference. If
the sequencing method parameter is omitted, object references are returned by the iterator in the sequence that
they were added to the collection. The current reference of the iterator is set as described in 7.5.2.5, ReturnFirst.

NOTE 1 There may be more than one iterator associated with a collection. These iterators may differ in
sequence.

NOTE 2 If the collection is an ordered collection and the sequencing method is omitted, the sequence in which
object references are returned by the iterator can differ from the sequence in which object references are returned
by the collection.

NOTE 3  Aniterator may also be created by the Newlterator factory method of the Iterator class. A parameterized
iterator may only be created by the Newlterator factory class.

If resources do not exist to create the iterator, a CollectionException object whose ExceptionCode method
returns EO-RESOURCE is raised and Createlterator returns the NULL object reference.

7.1.1.6 DeleteAll method
The DeleteAll method removes all object references from the collection.

NOTE Deleting all object references invalidates all iterators associated with this collection. After deleting all
objects, there is no current reference.

7.1.1.7 Delete Current method

The DeleteCurrent method removes the current reference from the collection. If there is no current reference, a
CollectionException object whose ExceptionCode method returns EO-NO-CURRENT-OBJECT-REFERENCE is
raised.

The ordinal positions of all object references with ordinal positions greater than the current reference are
decremented by 1. The object reference with the ordinal position that becomes equal to the ordinal position of
the object reference that has been deleted becomes the current reference. If the ordinal position of the object
reference deleted is the highest ordinal position for this collection, there is no current reference.

NOTE Deleting an object reference invalidates all iterators associated with this collection.

7.1.1.8 DeleteObject metho d

The DeleteObject method removes the specified object reference from the collection. If the input object
reference is not part of this collection, a CollectionException object whose ExceptionCode method returns EO-
NOT-IN-COLLECTION is raised.

If the specified object reference is a member of the collection more than once, all object references are removed
from the collection. For each object reference deleted, the ordinal positions of all object references with ordinal
positions greater than that object reference are decremented by 1. If the current reference is deleted, the object
reference that occurs next in sequence becomes the current reference.

NOTE Deleting an object reference invalidates all iterators associated with this collection.
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7.1.1.9 Exists method

The Exists method tests to see if the specified object reference is a member of the set of object references
managed by the collection class instance. If the object reference is a member of the collection, the method
returns 1 (true); otherwise the method returns O (false).

7.1.1.10 Ordinal method

The Ordinal method returns the ordinal position of the current reference. If there is no current reference, this
method returns 0.

7.1.1.11 ReturnCurrent method

The ReturnCurrent method returns the current reference. If there is no current reference, a CollectionException
object whose ExceptionCode method returns EO-NO-CURRENT-OBJECT-REFERENCE is raised and the
method returns the NULL object reference.

7.1.1.12 ReturnFirst method

The ReturnFirst method returns the object reference with an ordinal position of 1 from the collection. If there are
no object references in this collection, a CollectionException object whose ExceptionCode method returns
EO-EMPTY is raised and the method returns the NULL object reference.

7.1.1.13 ReturnLast method

The ReturnLast method returns the object reference with the highest ordinal position from the collection. If there
are no object references in this collection, a CollectionException object whose ExceptionCode method returns
EO-EMPTY is raised and the method returns the NULL object reference.

7.1.1.14 ReturnNext method

The ReturnNext method returns the object reference with an ordinal position 1 greater than the ordinal position of
the current reference. If the current reference is the last object reference in the collection, the method returns
the NULL object reference and a CollectionException object whose ExceptionCode method returns
EO-END-OF-COLLECTION is raised. If there is no current reference, the ReturnNext method returns the first
object reference in the collection.

7.1.1.15 ReturnObject method

The ReturnObject method returns the object reference whose ordinal position within the collection is equal to
inOrdinal. If inOrdinal is less than one or greater than the number of object references in the collection, the
method returns the NULL object reference and a CollectionException object whose ExceptionCode method
returns EO-NOT-IN-COLLECTION object is raised.

7.1.1.16 ReturnPrevious method
The ReturnPrevious method returns the object reference with an ordinal position 1 less than the ordinal position

of the current reference. If the current reference is the first object reference in the collection, the method returns
the NULL object reference and a CollectionException object whose ExceptionCode method returns
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EO-BEGINNING-OF-COLLECTION is raised. If there is no current reference, The ReturnPrevious method
returns the last object reference in the collection.

7.1.2 Sequencing method

Sequencing methods are used by the Createlterator method of the Collection class and by the
NewSortedCollection method of the SortedCollection class to determine the sequence in which the object
references are returned by the resultant iterator or sorted collection. If the sequencing methods for two object
references return data items that compare equal, those object references are returned in the sequence that they
were added to the collection. Rules for comparison are specified in 8.8.4.1.1, Relation conditions, in ISO/IEC
1989-2002 Programming Language COBOL.

Method -id. nethod - name

Data division.

Linkage section.

01 out String  pic N any length.

Procedure division returning out String
End method nethod - name

Method-name shall be the name that is passed as a parameter to the Createlterator method of the Collection
class, to the NewSortedCollection method of the SortedCollection class, or to the Newlterator method of the

Iterator class. Each objectin the collection shall define a method with the nhame method-name. That method
shall conform to the above specification.

The maximum length for outString is 1024 national characters.
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7.2 Ordered Collection ¢ lass

The OrderedCollection class inherits from the Collection Class. The OrderedCollection class contains additional
methods for inserting objects relative to other objects within the collection. Unlike the Collection class, adding
object references to an instance of the OrderedCollection using the methods of the OrderedCollection class can

change the ordinal position of other object references within the collection.

NOTE Adding an object reference invalidates any iterators associated with this collection.

Object references may be added to an instance of the OrderedCollection class using the AddObject method of

the Collection class. This is equivalent to using the AddLast method of the OrderedCollection class.

7.2.1 OrderedCollection instance i nterface

Ordered collection instance interface

Interface - id. OrderedCollectioninterface
Inherit s CollectioniInterface.

Environment division.

Configuration section.

Repository.
Interface Collectionlnterface
Interface OrderedCollectionExInterface
*>

Procedure division.
Method - id. AddAfter.
Data division.
Linkage section.
01 in Object usage object reference.
Procedure division using by value
raising OrderedCollectionExInterface
End method AddAfter.
*>
Method - id. AddBefore.
Data division.
Linkage section.
01 inObject usage object reference.
Procedure division using by value
raising OrderedCollectionExInterface
End method AddBefore.
*>
Method - id. AddFirst.
Data division.
Linkage section.
01 inObject usage object reference.

inObject

inObject

Procedure division using by value inObject

raising OrderedCollectionExInterface
End method AddFirst.
*>
Method - id. AddLast.
Data division.
Linkage section.
01 inObject usage object reference.

16
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Procedure division using by value inObject
raising OrderedCollectionExInterface
End method AddLast.
*>
End Interface OrderedCollectioninterface.

Parameterized ordered collection i nstance Interface

Interface  -id. ParamOrderedCollectionInterface

Inherits Baselnterface
Using paramClass.
Environment  division.
Configuration section.
Repository.
Interface Baselnterface
Interface OrderedCollectionExInterface
Interface Iterator  Interface
Class ParamClass.
*>
Procedure division.
Method - id. AddAfter.
Data division.
Linkage sec tion.
01 inObject usage object reference
Procedure division using by value
raising OrderedCollectionExInterface
End method AddAfter.
*>
Method - id. AddBefore.
Data division.
Linkage section.
01 inObj ect usage object reference
Procedure division using by value
raising OrderedCollectionExInterface
End method AddBefore.
*>
Method - id. AddFirst.
Data division.
Linkage section.

paramClass
inObject

paramClass
inObject

01 inObject usage object re ference paramClass

Procedure division using by value inObject
raising OrderedCollectionExInterface
End method AddFirst.
*>
Method - id. AddLast.
Data division.
Linkage section.
01 inObject usage object reference
Procedure division using by value inObject
raising OrderedCollectionExInterface
End method AddLast.
*>
*> The following methods are described in
*> 2.1, Collection Class Interface
*>
Method - id. AddObject.
Data division.
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Lin  kage section.
01 inObject usage object reference
Procedure division using by value
raising OrderedCollectionExInterface
End method AddObject.
*>
Method - id. CompareCollection.
Data division.
Linkage secti on.
01 inObject usage object reference
01 outBoolean usage bit pic 1.
Procedure division using by value
End method CompareCollection.
*>
Method - id. CopyCollection.
Data division.
Linkage section .
01 outObject usage object reference active
Procedure division
End method CopyCollection.
*>
Method - id. CountObjects.
Data division.
Linkage section.
01 outBinary usage binary - long.
Procedure d ivision returning outBinary.
End method CountObjects.
*>
Method - id. Createlterator.
Data division.
Linkage section.
01 inSequence pic N any length.
01 outlterator usage
Procedure division us
raising OrderedCollectionExInterface
End method Createlterator.

object

*>
Method - id. DeleteAll.
Procedure division.
End method DeleteAll.
*>
Method - id. Delete
Procedure division
raising OrderedCollectionExInterface
End method Delete Current

Current

*>
Method - id. DeleteObject.
Data division.
Linkage section.
01 inObject usage object reference
Procedure division using by value
rais ing OrderedCollectionExInterface
End method Delete Object .
*>
Method  -id. Exists.
Data division.
Linkage section.
01 inObject usage object reference

18

returning outObject.

reference
ing optional inSequence returning outlterator

paramClass
inObject

inObject  returning outBoolean.

- class.

lterator  Interface

paramClass
inObject

paramClass
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01 outBoolean usage bit pic 1.
Procedure division using by value
End method Exists.
*>
Method - id. Ordinal.
Data division.
Linkage section.
01 outOrdinal  usage binary - long.
Procedure division returning
End method Ordinal.
*>
Method - id. ReturnCurre nt.
Data division.
Linkage section.
01 outObject usage object reference
Procedure division returning outObject
raising OrderedCollectionExInterface
End method ReturnCurrent.
*>
Method - id. ReturnFirst.
Data di vision.
Linkage section.
01 outObject usage object reference
Procedure division returning outObject
raising OrderedCollectionExInterface
End method ReturnFirst.
*>
Method - id. ReturnLast.
Data division.
Linkag e section.
01 outObject usage object reference
Procedure division returning outObject
raising OrderedCollectionExInterface
End method ReturnLast.
*>
Method - id. ReturnNext.
Data division.
Linkage section.
01 outObject usage object reference
Procedure division returning outObject
raising OrderedCollectionExInterface
End method ReturnNext.
*>
Method - id. ReturnObject.
Data division.
Linkage section.
01 inOrdinal  usageb inary -long.
01 outObject usage object reference
Procedure division using by value
raising OrderedCollectionExInterface
End method ReturnObject.
*>
Method - id. ReturnPrevious.
Data divisio n.
Linkage section.
01 outObject usage object reference
Procedure division returning outObject
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raising OrderedCollectionExInterface
End method ReturnPrevious.
*>
End Interface ParamOrderedCollectioninterface.

7.2.1.1 AddAfter method

The AddAfter method adds an object reference to the collection and assigns the object reference an ordinal
position equal to 1 greater than the ordinal position of the current reference. The ordinal position of any object
reference with an ordinal position greater than the ordinal position of the current reference is incremented by 1.
If the object reference is NULL, an OrderedCollectionException object whose ExceptionCode method returns
EO-NULL is raised and the object reference is not added to the collection; otherwise, if there is no current
reference, an OrderedCollectionException object whose ExceptionCode method returns
EO-NO-CURREN-OBJECT-REFERENCE is raised and the object reference is not added to the collection.

If resources do not exist to add the object reference, an OrderedCollectionException object whose
ExceptionCode method returns EO-RESOURCE is raised and the object reference is not added to the collection.

7.2.1.2 AddBefore method

The AddBefore method adds an object reference to the collection and assigns the object reference an ordinal
position equal to the ordinal position of the current reference. The ordinal position of the current reference and of
any object reference with an ordinal position greater than the ordinal position of the current reference is
incremented by 1. If the object reference is NULL, an OrderedCollectionException object whose ExceptionCode
method returns EO-NULL is raised and the object reference is not added to the collection; otherwise, if there is
no current reference, an OrderedCollectionException object whose ExceptionCode method returns
EO-NO-CURRENT-OBJECT-REFERENCE is raised and the object reference is not added to the collection.

If resources do not exist to add the object reference, an OrderedCollectionException object whose
ExceptionCode method returns EO-RESOURCE is raised and the object reference is not added to the collection.

7.2.1.3 AddFirst method

The AddFirst method adds an object reference to the collection and assigns the object reference an ordinal
position equal to 1. The ordinal position of all other object references within the collection is incremented by 1. If
there are no object references in the collection, the object reference is added to the collection. If the object
reference is NULL, an OrderedCollectionException object whose ExceptionCode method returns EO-NULL is
raised and the object reference is not added to the collection.

If resources do not exist to add the object reference, an OrderedCollectionException object whose
ExceptionCode method returns EO-RESOURCE is raised and the object reference is not added to the collection.

7.2.1.4 AddLast method

The AddLast method adds an object reference to the collection and assigns the object reference an ordinal
position equal to 1 greater than the ordinal position of the highest ordinal position associated with collection. If
there are no object references in the collection, the object reference is assigned ordinal position 1. If the object
reference is NULL, an OrderedCollectionException object whose ExceptionCode method returns EO-NULL is
raised and the object reference is not added to the collection.
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If resources do not exist to add the object reference, an OrderedCollectionException object whose
ExceptionCode method returns EO-RESOURCE is raised and the object reference is not added to the collection.
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7.3 Keyed Collection ¢ lass

The KeyedCollection class inherits from the Collection class.

The KeyedCollection class associates a key value with each object reference that is a member of the collection.
An object reference may be returned from the collection by invoking the ReturnKeyedObject method passing the
REMHFW U Héivalbe@E &hfavgument.

Object references cannot be added to a KeyedCollection using the AddObject method of the Collection class.

7.3.1 KeyedCollection instance i nterface

Keyed collection i nterface

Interfa  ce - id. KeyedCollectionInterface
Inherits CollectionInterface.

Environment division.

Configuration section.

Repository.
Interf  ace Collectioninterface
Interface KeyedCollectionExInterface
*>

Procedure division.
Method - id. AddKeyed.
Data division.
Linkage section.
01 inObject usage object reference.
01 inKey pic N any length.

Procedure division using by value inObject
by reference inKey
raising KeyedCollectionExInterface
End method AddKeyed.
*>
Method -id. Return  KeyFromCurrent
Data division.

Linkage section.
01 out Key pic N any length.

Procedure division returning  outKey
raising KeyedCollectionExInterface
End method Return KeyFromCurrent

*>
Method - id. Return  KeyFromOrdinal
Data division.
Linkage section.
01 inOrdinal  usage binary - long.
01 out Key pic N any length.

Procedure divis ion using by value inOrdinal  returning outkey
raising KeyedCollectionExInterface
End method Return KeyFromOrdinal

*>

Method -id.Return  KeyedObject
Data division.
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Linkage section.
01 inKey pic N any length.
01 outObject usa ge object reference.
Procedure division using inKey returning outObject
raising KeyedCollectionExInterface
End method Return KeyedObject
*>
End Interface KeyedCollectionInterface.

Parameterized k eyed collection interface

Interfa ce-id. Para nKeyedCollectioninterface
Inherits Baselnterface
Using paramClass.
Environment division.
Configuration section.
Repository.
Interface Baselnterface
Interface KeyedCollectionExInterface
Interface lterator  Interface
Class ParamClass.
*>
Procedure division.
Method - id. AddKeyed.
Data division.
Linkage section.

01 inObject usage object reference paramClass

01 inKey pic N any length.
Procedure division using by value inObject
by reference inKey
raisin g KeyedCollectionExInterface
End method AddKeyed.
*>
Method -id. Return  KeyFromCurrent
Data division.
Linkage section.
01 out Key pic N any length.
Procedure division returning outKey
raising KeyedCollectionExInterface
End method Return KeyFromCurrent
*>
Method - id. Return ~ KeyFromOrdinal
Data division.
Linkage section.
01 inOrdinal  usage binary - long.
01 out Key pic N any length.
Procedure division using by value inOrdinal
rais ing KeyedCollectionExInterface
End method Return KeyFromOrdinal
*>

Method -id.Return  KeyedObject
Data division.

Linkage section.

01 inKey pic N any length.

returning outkey

01 outObject usage object reference paramClass

Procedure division u sing inKey returning outObject
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raising KeyedCollectionExInterface
End method Return KeyedObject
*>
*>
*> The following methods are described in
*> 2.1, Collection Class Interface
*>
Method - id. CompareCollection.
Data division.
Linkage section.
01 inObject usage object reference
01 outBoolean usage bit pic 1.
Procedure division using by value
End method CompareCollection.
*>
Method - id. CopyCollection.
Data division.
L inkage section.
01 outObject usage object reference active
Procedure division
End method CopyCollection.
*>
Method - id. CountObjects.
Data division.
Linkage section.
01 outBinary usage binary
Procedure division returning outBinary.
End method CountObjects.
*>
Method - id. Createlterator.
Data division.
Linkage section.
01 inSequence pic N any length.
01 outlterator usage
Procedu re division using
raising KeyedCollectionExInterface
End method Createlterator.

object

*>
Method - id. DeleteAll.
Procedure division.
End method DeleteAll.
*>
- id. Delete
Procedu re division
raising KeyedCollectionExInterface
End method Delete Current

Method Current

*>
Method - id. DeleteObject.
Data division.
Linkage section.
01 inObject usage object reference
Procedure division using by value
raising KeyedCollectionExInterface
End method Delete Object .
*>
Method  -id. Exists.
Data division.
Linkage section.
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- long.

reference
optional inSequence returning outlterator

inObject  returning outBoolean.

- class.

lterator  Interface

paramClass
inObject
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01 inObject usage object reference
01 outBoolean usage bit pic 1.
Procedure division using by value
End method Exists.
*>
Method - id. Ordinal.
Data division.
Linkage section.
01 outOrdinal  usage binary - long.
Procedure division returning
End method Ordinal.
*>
Method - id. Ret  urnCurrent.
Data division.
Linkage section.
01 outObject usage object reference
Procedure division returning outObject
raising KeyedCollectionExInterface
End method ReturnCurrent.
*>
Method - id. ReturnFirst.
D ata division.
Linkage section.
01 outObject usage object reference
Procedure division returning outObject
raising KeyedCollectionExInterface
End method ReturnFirst.
*>
Method - id. ReturnLast.
Data division.
Li  nkage section.
01 outObject usage object reference
Procedure division returning outObject
raising KeyedCollectionExInterface
End method ReturnLast.
*>
Method - id. ReturnNext.
Data division.
Linkage section.
01 outObject usage object reference
Procedure division returning outObject
raising KeyedCollectionExInterface
End method ReturnNext.
*>
Method - id. ReturnObject.
Data division.
Linkage section.
01 inOrdinal  usageb inary -long.
01 outObject usage object reference
Procedure division using by value
raising KeyedCollectionExInterface
End method ReturnObject.
*>
Method - id. ReturnPrevious.
Data division.
Linkage section.
01 outObject usage object reference

© ISO/IEC 2006 =All rights reserved

paramClass
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outOrdinal

paramClass

paramClass

paramClass

paramClass

paramClass
inOrdinal  returning outObject
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