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Foreword

ISO

(the International Organization for Standardization) and IEC (the International Ele

ctrotechnical

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
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nical committees collaborate in fields of mutual interest. Other international organizations,

overnmental

nology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

main task of the joint technical committee is to prepare International Stafdards. Draft
dards adopted by the joint technical committee are circulated to national bodies for voting. P
ternational Standard requires approval by at least 75 % of the national bedies casting a vote.

e of the following types:

type 1, when the required support cannot be obtained for thepublication of an Internation
despite repeated efforts;

future but not immediate possibility of an agreement.ori an International Standard;

type 3, when the joint technical committee has collected data of a different kind from t
nhormally published as an International Standard (“state of the art”, for example).

nical Reports of types 1 and 2 are subject to review within three years of publication, to de
can be transformed into InternationalStandards. Technical Reports of type 3 do not necess
viewed until the data they provide.are considered to be no longer valid or useful.

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

EC TR 24717, which\is a Technical Report of type 2, was prepared by Joint Technica
EC JTC 1, Information technology, Subcommittee SC 22, Programming languages, their €
Kystem software interfaces, in collaboration with INCITS Technical Committee J4, Programmi
OL.

non-governmental, in liaison with ISO and IEC, also take part in the work. In the field-of

hational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, H

ceptional circumstances, the joint technical committee may propose’the’ publication of a Tech

type 2, when the subject is still under technical development or where for any other reason
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Introduction

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

This Technical Report extends the COBOL specification defined in ISO/IEC 1989:2002, /nformation
technology +—Prograrmming tanguages — COBOL by providing Tlasses to manage coftections ]

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

Vi © ISO/IEC 2009 — All rights reserved
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Information technology — Programming languages, their
environments and system software interfaces —
Collection classes for programming language COBOL

1 BScope

This| Technical Report specifies the interfaces and behavior of a common class library for managing sets of
obje¢t 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 referenced documents are indispensable™or the application of this documen{. For dated
refefences, only the edition cited applies. For undated references, the latest edition of thg referenced
docyment (including any amendments) applies.

ISO/EC 1989:2002, Information technology —Programming languages — COBOL

3 [Conformance

This| Technical Report is based:on ISO/IEC 1989:2002. Conformance to this Technical Repg¢rt does not
requjre a full implementation ‘of ISO/IEC 1989:2002. The interaction of the features of this Technical Report
with features that are not provided by an implementation of ISO/IEC 1989:2002 is processor depehdent.

4 [Terms and definitions
For the purpgses of this document, the following terms and definitions apply.
4.1

collection
set of object references managed by an instance of a collection class

4.2

iterator

object that allows sequencing through all of the object references managed by an instance of a collection
class

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).

© ISO/IEC 2009 - All rights reserved 1
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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.

*>

16.1

The
with

16.1

1)

NOT]
caseg

NOT|

16.1

The

Method-id. ExternalClassName.
Data division.
Linkage section.
01 outName.
02 outNameCategory pic x.
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 ExternalClassName.

new sections prior to 16.1.1, renumbering 16.1.1 to 16.1.2;-¢tc.

.1 ClassName

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

.1.1 General Rules

The ClassName method returns the internal class name of the factory in outName.

-sensitive class name is required.

Invoke anObiject "FactoryObject" returning aFactoryObject
Invoke @FactoryObject "ClassName" returning aClassName

.2 ExternalClassName

16.1

1)

.2.1 General Rules

ated

E 1 The class name is retutned in national characters and might not be suitable for use where an pxact

E 2 The following-cade can be used to determine the name of the class of the instance object anObiject:

ExternalClassName method is a factory method that returns the external name of the ¢lass
assaciated with the factory for which it is invoked

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.

© ISO/IEC 2009 — All rights reserved
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3. Add new section.

"16.2 Exceptioninformation class

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

Interface-id. ExceptionInterface
Inherits Baselnterface.
Environment division.
Configuration section.
Repository.
INTCETTace BasclNterrace.

*>

Procedure division.
Method-id. Get Property ExceptionClassName.
Data division.
Linkage section.
01 outName pic n any length.
Procedure division returning outName.
End method ExceptionClassName.

*>
Method-id. Set Property ExceptionClassName.
Data division.
Linkage section.
01 outName pic n any length.
Procedure division using outName.
End method ExceptionClassName.

*>
Method-id. Get Property ExceptionCodé€.
Data division.
Linkage section.
01 outCode pic n(31).
Procedure division returning ddiCode.
End method ExceptionCode.

*>
Method-id. Set Property &xceptionCode.
Data division.
Linkage section.
01 outCode pic n«81l).
Procedure divisidm‘using outCode.
End method ExdeptionCode.

*>
Method-id« Get Property ExceptionMethodName.
Data diviston.
Linkagé sgection.
01 dutName pic n any length.
Procedure division returning outName.
Fnd method ExceptionMethodName.

*>
Method-id. Set Property ExceptionMethodName.
Data division.
ILinkage section
01 outName pic any length.
Procedure division using outName.
End method ExceptionMethodName.

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

*>

© ISO/IEC 2009 — All rights reserved 3
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Method-id. Set Property 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 outObject.
End method ExceptionSourceObject.

*>
Method-id. Set Property ExceptionSourceObject.
Data division.

Linkage section.

01 outObject usage object reference.
Procedure division using outObject.

End method ExceptionSourceObject.

*>
End|Interface ExceptionInterface.

Properties of the Exceptioninformation 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,

— an exception code that is indicative of the exception,that occurred,
— a description of the exception that occurred.

16.2.1 ExceptionClassName property

The|ExceptionClassName property is used to setor get the name of the class in which the exception
was|raised. The maximum size of the methodname returned is 1024.

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. All exception codes defined by this standard begin with the characters “EO-“.

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 fhose
defined by the class‘from which the subclass inherits.

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

16.2.4 ExceptionMessage property
The|ExceptionMessage property is used to set or get a message describing why the exception| was

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.

4 © ISO/IEC 2009 — Al rights reserved
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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 coIIectlon relatlve to the other object references of the coIIectlon If a collection is keyed,

each
are §
obje
withi
obje
sequ

Obje
keye
prov
ina

unde
retriq

Obje
obje
inter]
para
para
meth
the f

Whe

and
the ¢

71

The
men

The

hortcuts to allow retrieval of object references from a collectlon usmg a convenient name.ra
ct reference. Keys associated with object references do not specify the order of those ebjeq
h a collection. If a collection is sorted, a method within each member of the collectionis in
Ct reference is added to the collection. This method returns a national data item that\is'used {
ence in which object references are returned from the collection.

ct references may be retrieved from collections: sequentially; directly using their ordinal pog
d collections, using their keys; or indirectly using an instance of the-terator class. The |
des for retrieval of object references from a collection either in the order they exist within a

sequence defined at the creation of the iterator. The iterator may also’be used to delete an ob)
rlying collection. Collections that contain no object references\are empty collections. A
ve an object reference from an empty collection will raise an exception object.

ct references that are inserted into or retrieved from instances of the collection class may be
ct references that conform to a particular class by using the parameterized forms of the col
aces. Other than these restrictions on the class\of the object reference, the metho
meterized interfaces function equivalently to the’ methods of non-parameterized interfq
Mmeterized interfaces, however, do not inherit from*the common collection-class interface, but

Linctionalities of the corresponding methods defined in the collection class interface.

h exceptions occur in the invocation.of’the methods of the collection class, an exception objg
raised. The exception object contains' information that describes the exception and the met
xception occurred.

Collection class

Collection class is the'\base class for all collections and includes all the methods necessary to
bership of a collection.

nstance methads of the Collection class perform the following functions:
add.object references to a collection

delete object references from a collection

compare the membership of two collection instances

copy an instance of a collection

ther than an
t references
oked as the
o control the

itions or, for
erator class
collection, or
ect from the
ttempting to

restricted to
ection class
s of these
ces. These
redefine the

ods of the collection class within each subclass. The functionalities of these methods are ¢quivalent to

ct is created
nod in which

manage the

CUUIT It ubjcut IUfUI ClILCOo ;I ra \JU“Cbt;UI I
return object references from a collection
create an iterator for a collection

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

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.

Interface-fid. CollectionInterface
Inherits| BaseInterface.

Environmenft division.

Configuratfion section.

Interfpce BaseInterface
Interfpce CollectionExInterface
Interfpce IteratorInterface.
*>
Procedure Hdivision.
Methodfid. AddObject.
Data dfivision.
Linkagp section.
01 inPbject usage object reference.
Procedlre division using by value inObject
raisfing CollectionExInterface.
End mefthod AddObject.
*>
Methodfid. CompareCollection.
Data dfivision.
Linkagp section.
01 inPbject usage object reference.
01 ouftBoolean usage bit pic 1.
Procedpre division using by value inObject returning outBoolean.
End mefthod CompareCollection.
*>
Methodfid. CopyCollection.
Data djivision.
Linkagp section.
01 ouftObject usage objegt ‘reference active-class.
Procedpre division returning outObject.
End mefthod CopyCollgctfon.
*>
Methodfid. CountObjects.
Data dfivisiong
Linkagp section.
01 ouftBinary usage binary-long.
Procedhré,division returning outBinary.
End mefthod CountObjects.

*>
Method-id. Createlterator.
Data division.
Linkage section.
01 inSequence pic N any length.
01 outlIterator usage object reference IteratorInterface.
Procedure division using optional inSequence returning outIterator
raising CollectionExInterface.
End method Createlterator.
*>
Method-id. DeleteAll.
Procedure division.
End method DeleteAll.
*>

6 © ISO/IEC 2009 — All rights reserved
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Method-id. DeleteCurrent.
Procedure division
raising CollectionExInterface.
End method DeleteCurrent.
*>
Method-id. DeleteObject.
Data division.
Linkage section.
01 inObject usage object reference.
Procedure division using by value inObject
raising CollectionExInterface.
End method DeleteObject.
*>

Method-id. Exists.

Data division.

Linkage section.

01 inObject usage object reference.

01 outBoolean usage bit pic 1.

Procedure division using by value inObject returning outBoolean.

End method Exists.

*>

Method-id. Ordinal.

Data division.

Linkage section.

01 outOrdinal usage binary-long.

Procedure division returning outOrdinal.

End method Ordinal.

*>

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 outObject usage objectireference.

Procedure division returhing outObject
raising CollectionExInterface.

End method ReturnFirsth

*>

Method-id. Returnlast.

Data division.

Linkage sectien.

01 outObject usage object reference.

Procedurésdivision returning outObject
raising CollectionExInterface.

End method ReturnLast.

*>

Me€tHod-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 inOrdinal returning outObject
raising CollectionExInterface.

End method ReturnObject.
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*>
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 interface

Interface-fid. ParamCollectionInterface
Inherits| BaseInterface
Using PaframClass.

Environmenft division.

Configuratfion section.

Repositoryl.
Interfpce BaselInterface
Interfpce CollectionExInterface
Interfpce IteratorInterface
Class ParamClass.

*>

Procedure Hivision.

Methodfid. AddObject.

Data djivision.

Linkagp section.

01 inpPbject usage object reference ParamClass.

Procedpre division using by value inObject
raisfing CollectionExInterface.

End mefthod AddObject.

*>

Methodfid. CompareCollection.

Data dfivision.

Linkagp section.

01 inPbject usage object reference.

01 ouftBoolean usage bit pic 1.

Procedpre division using by value AnObject returning outBoolean.
End mefthod CompareCollection.

*>

Methodfid. CopyCollection.

Data djivision.

Linkagp section.

01 ouftObject usage opject reference active-class.
Procedlre division petudrning outObject.

End mefthod CopyColleetion.

*>

Methodf-id. CountObjects.

Data djivision\

Linkagp seetion.

01 ouftBimary usage binary-long.
Procedphhrevdivision returning outBinary.
End method CountObjects.

*>
Method-id. Createlterator.
Data division.
Linkage section.
01 inSequence pic N any length.
01 outlIterator usage object reference IteratorInterface.
Procedure division using optional inSequence returning outIterator
raising CollectionExInterface.
End method CreatelIterator.
*>
Method-id. DeleteAll.
Procedure division.
End method DeleteAll.
*>
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Method-id. DeleteCurrent.
Procedure division
raising CollectionExInterface.
End method DeleteCurrent.
*>
Method-id. DeleteObject.
Data division.
Linkage section.
01 inObject usage object reference paramClass.
Procedure division using by value inObject
raising CollectionExInterface.
End method DeleteObject.
*>

Method-id. Exists.
Data division.
Linkage section.
01 inObject usage object reference paramClass.
01 outBoolean usage bit pic 1.
Procedure division using by value inObject returning outBoolean.
End method Exists.
*>
Method-id. Ordinal.
Data division.
Linkage section.
01 outOrdinal usage binary-long.
Procedure division returning outOrdinal.
End method Ordinal.
*>
Method-id. ReturnCurrent.
Data division.
Linkage section.
01 outObject usage object reference param€lass.
Procedure division returning outObject
raising CollectionExInterface.
End method ReturnCurrent.
*>
Method-id. ReturnFirst.
Data division.
Linkage section.
01 outObject usage objectireference paramClass.
Procedure division returhing outObject
raising CollectionExInterface.
End method ReturnFirsth
*>
Method-id. Returnlast.
Data division.
Linkage sectien.
01 outObject usage object reference paramClass.
Procedurésdivision returning outObject
raising CollectionExInterface.
End method ReturnLast.
*>

Me€tHod-id. ReturnNext.
Data division.
Linkage section.
01 outObject usage object reference paramClass.
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 paramClass.

Procedure division using by value inOrdinal returning outObject
raising CollectionExInterface.

End method ReturnObject.
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*>
Method-id. ReturnPrevious.
Data division.
Linkage section.
01 outObject usage object reference paramClass.
Procedure division returning outObject
raising CollectionExInterface.
End method ReturnPrevious.
*>
End Interface ParamCollectionInterface.

7.1.1.1 AddObject method

The AddODbj
an ordinal p
the object rg

psition equal to 1 greater than that of the highest ordinal position associated with the collecti
erence is NULL, a CollectionException object whose ExceptionCode method returns'EO-NU

ct method adds the specified object reference to the collection and assigns the object reference

bn. If
LL is

raised and fhe object reference is not added to the collection. If resources do not exist to.'add the opject
reference, a|CollectionException object whose ExceptionCode method returns EO-RESOURCE is raisedq and

the object rgference is not added to the collection.

NOTIE Adding an object reference invalidates any iterators associated with this_ callection.

7.1.1.2 CompareCollection method

The CompafeCollection method compares the membership of the collection to the membership of an

pther

collection amd returns either 1 (true) or 0 (false) indicating whether these collections reference the game
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¢gollections.

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

7.1.1.3 CopyCollection method

The CopyCag
object refer:

collection, the sequencing method ofithe new collection is the same as that of the old.

7.1.1.4 CountObjects method

llection method creates a new collection of the same class with identical content and returns an
nce to the new collection. Related iterator are not copied. The current object of the new collection

dorted

The CountOpject method retufns the number of object references managed by this instance of the Collection

class. Dupligate references to_an object are counted as distinct object references.

7.1.1.5 Createlterator-method

The Createlteratornmethod creates and returns an iterator instance for this collection as specified in
Iterator clas$. An optlonal sequencmg method parameter may be speC|f|ed If this parameter does not re

a valid methad-a xceptionCode
method returns EO- INVALID SEQUENCING-METHOD is ralsed 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 An iterator 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.
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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.

711

.6 DeleteAll method

The DeleteAll method removes all object references from the collection.

711

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

.7 DeleteCurrent method

After deleting

The
a (
REF|

The
decr
the ¢
refern

71.1

The
refer
NOT

If th
remg
with

deleted, the object reference that occurs nextin sequence becomes the current reference.

7.1.1
The

man
retun

71.1

The
meth

DeleteCurrent method removes the current reference from the collection. If there is no cutre
ollectionException object whose ExceptionCode method returns EO-NO-CURREN
FRENCE is raised.

emented by 1. The object reference with the ordinal position that becomes equal to the ordin
bject reference that has been deleted becomes the current reference. If the_ordinal position
ence deleted is the highest ordinal position for this collection, there is no"current reference.

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

.8 DeleteObject method

DeleteObject method removes the specified object reference from the collection. If the
ence is not part of this collection, a CollectionException,ebject whose ExceptionCode method
-IN-COLLECTION is raised.

)

7

ved from the collection. For each object reference deleted, the ordinal positions of all objeq
ordinal positions greater than that object.reference are decremented by 1. If the current

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

.9 Exists method
Exists method tests to see if the specified object reference is a member of the set of objeq

hged by the collection class instance. If the object reference is a member of the collection,
ns 1 (true); otherwise the method returns 0O (false).

.10 Ordinalkmethod

Ordinal-method returns the ordinal position of the current reference. If there is no current rej
od.returns 0.

ht reference,
I T-OBJECT-

ordinal positions of all object references with ordinal positions greater than,the current rg¢ference are

bl position of
of the object

input object
returns EO-

specified object reference is a member of*the collection more than once, all object references are

t references
reference is

t references
the method

ference, this

711

The

.11 ReturnCurrent method

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 rai

711

sed and the method returns the NULL object reference.

.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.

© ISO/IEC 2009 - All rights reserved

11


https://iecnorm.com/api/?name=855f7adae9797a48d725cf14c0064011

ISO/IEC TR 24717:2009(E)

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 ExceptlonCode method
returns EO-END-OF-CO ONT5s Taised. If there 1S no current reference, the ReturnNext method refurns
the first objert reference in the collection.

7.1.1.15 ReturnObject method

The Return@®bject method returns the object reference whose ordinal position within the céllection is eqyal to
inOrdinal. If[inOrdinal is less than one or greater than the number of object references i the collection, the
method retufns the NULL object reference and a CollectionException object whosge “ExceptionCode meathod
returns EO-INOT-IN-COLLECTION object is raised.

7.1.1.16 ReturnPrevious method

The ReturniPrevious 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 meathod
returns EO-BEGINNING-OF-COLLECTION is raised. If there is\no current reference, The ReturnPreyious
method retufns 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
NewSortedQollection method of the SortedCollection class to determine the sequence in which the object
references gre returned by the resultant iterator or sorted collection. If the sequencing methods for two opject
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 conditior]s, in
ISO/IEC 1949-2002 Programming Language COBOL.

Methodfid. method-name,

Data dfivision.

Linkagk section.

01 oufString picelN @ny length.
Procedpre division® returning outString.
End mefthod methé@d-name.

Method-narne shall\be the name that is passed as a parameter to the Createlterator method of the Collegction
class, to the NewSortedCoIIectlon method of the SortedCoIIechon cIass or to the Newlterator method df the
Iterator class ach obiect in the collection shall define a method with the name method-name hat mathod
shall conform to the above specification.

The maximum length for outString is 1024 national characters.

7.2 OrderedCollection class

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.

12 © ISO/IEC 2009 — Al rights reserved


https://iecnorm.com/api/?name=855f7adae9797a48d725cf14c0064011

ISO/IEC TR 24717:2009(E)

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 interface

Ordered collection instance interface

Interface-id. OrderedCollectionInterface
Inherits CollectionInterface.

Environment division.

Configuration section

Repdsitory.
Interface CollectionInterface
Interface OrderedCollectionExInterface.
*>
Prodedure division.
Method-id. AddAfter.
Data division.
Linkage section.
01 inObject usage object reference.
Procedure division using by value inObject
raising OrderedCollectionExInterface.
End method AddAfter.
*>
Method-id. AddBefore.
Data division.
Linkage section.
01 inObject usage object reference.
Procedure division using by value inObject
raising OrderedCollectionExInterface.
End method AddBefore.
*>
Method-id. AddFirst.
Data division.
Linkage section.
01 inObject usage object refexence.
Procedure division using by,value inObject
raising OrderedCollectiohExInterface.
End method AddFirst.
*>
Method-id. AddLast.
Data division.
Linkage section.
01 inObject msage object reference.
Procedure division using by value inObject
raising ©nderedCollectionExInterface.
End methéd-AddLast.
*>
End |[Interface OrderedCollectionlInterface.
Pargmeterized ordered collection instance Interface

Interface-id. ParamOrderedCollInterface
Inherits BaselInterface
Using paramClass.
Environment division.
Configuration section.
Repository.
Interface BaselInterface
Interface OrderedCollectionExInterface
Interface IteratorInterface
Class ParamClass.
*>
Procedure division.
Method-id. AddAfter.
Data division.
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Linkage section.

01 inObject usage object reference paramClass.

Procedure division using by value inObject
raising OrderedCollectionExInterface.

End method AddAfter.

*>

Method-id. AddBefore.

Data division.

Linkage section.

01 inObject usage object reference paramClass.

Procedure division using by value inObject
raising OrderedCollectionExInterface.

End method AddBefore.

*>
Methodfid. AddFirst.
Data dfivision.
Linkagk section.
01 inPbject usage object reference paramClass.
Procedlre division using by value inObject
raisfing OrderedCollectionExInterface.
End mefthod AddFirst.
*>
Methodfid. AddLast.
Data djivision.
Linkagp section.
01 inPbject usage object reference paramClass.
Procedpre division using by value inObject
raisfing OrderedCollectionExInterface.
End mefthod AddLast.
*>
*> The folllowing methods are described in
*> 2.L, Collection Class Interface
*>
Methodfid. AddObject.
Data djivision.
Linkagp section.
01 inPbject usage object reference paxramClass.
Procedlre division using by value in@bHject
raisfing OrderedCollectionExInterface.
End mefthod AddObject.
*>
Methodfid. CompareCollection®
Data division.
Linkagp section.
01 inPbject usage objéct reference.
01 ouftBoolean usage.bit pic 1.
Procedhre division using by value inObject returning outBoolean.
End mefthod CompareCollection.
*>
Methodfid. CopyCollection.
Data djivisi@mn:
Linkagp secfion.
01 ouf@bject usage object reference active-class.
ProcedUre OIvisIionm reCUINing OUTUDJECT.
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 outlIterator usage object reference IteratorInterface.
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Procedure division using optional inSequence returning outIterator
raising OrderedCollectionExInterface.
End method Createlterator.
*>
Method-id. DeleteAll.
Procedure division.
End method DeleteAll.
*>
Method-id. DeleteCurrent.
Procedure division
raising OrderedCollectionExInterface.
End method DeleteCurrent.
*>

Method-id. DeleteObject.
Data division.
Linkage section.
01 inObject usage object reference paramClass.
Procedure division using by value inObject
raising OrderedCollectionExInterface.
End method DeleteObject.
*>
Method-id. Exists.
Data division.
Linkage section.
01 inObject usage object reference paramClass.
01 outBoolean usage bit pic 1.
Procedure division using by value inObject returnihg) outBoolean.
End method Exists.
*>
Method-id. Ordinal.
Data division.
Linkage section.
01 outOrdinal usage binary-long.
Procedure division returning outOrdinals.
End method Ordinal.
*>
Method-id. ReturnCurrent.
Data division.
Linkage section.
01 outObject usage objectireference paramClass.
Procedure division returhing outObject
raising OrderedColleéc¢tionExInterface.
End method ReturnCurkent.
*>
Method-id. ReturnFirst.
Data division.
Linkage sectien.
01 outObject usage object reference paramClass.
Procedurésdivision returning outObject
raising OrderedCollectionExInterface.
End nethod ReturnFirst.
*>
Me€tHod-id. ReturnLast.
Data division.
Linkage section.
01 outObject usage object reference paramClass.
Procedure division returning outObject
raising OrderedCollectionExInterface.
End method ReturnLast.

*>
Method-id. ReturnNext.
Data division.
Linkage section.
01 outObject usage object reference paramClass.
Procedure division returning outObject
raising OrderedCollectionExInterface.
End method ReturnNext.
*>
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Method

-id. ReturnObject.

Data division.
Linkage section.

01
01

inOrdinal usage binary-long.
outObject usage object reference paramClass.

Procedure division using by value inOrdinal returning outObject
raising OrderedCollectionExInterface.
End method ReturnObject.

*>
Method

-id. ReturnPrevious.

Data division.
Linkage section.

01

outObject usage object reference paramClass.

Proced|
rais
End me

*>
End Interf

7.21.1 Ad
The AddAfte
position equ
reference wi
If the object
EO-NULL isf
reference,

EO-NO-CUHR

If resources
ExceptionCq
collection.

7.21.2 Ac

The AddBef
position equ
of any objeq
incremented
ExceptionCqg
otherwise, i
method retu
the collectio

If resources
ExceptionCqg
collection.

bre division returning outObject
ing OrderedCollectionExInterface.
thod ReturnPrevious.

hce ParamOrderedCollInterface.

dAfter method

r method adds an object reference to the collection and assigns the_object reference an or
al to 1 greater than the ordinal position of the current reference. The erdinal position of any o
th an ordinal position greater than the ordinal position of the current reference is incremented
reference is NULL, an OrderedCollectionException object whose)ExceptionCode method re
raised and the object reference is not added to the collection; otherwise, if there is no cu

an  OrderedCollectionException  object whose _*ExceptionCode method re

do not exist to add the object reference, at’ OrderedCollectionException object w
de method returns EO-RESOURCE is raised>and the object reference is not added tg

dBefore method

bre method adds an object referencg, to the collection and assigns the object reference an on
bl to the ordinal position of the cuffent reference. The ordinal position of the current referencq
t reference with an ordinal position greater than the ordinal position of the current referen

by 1. If the object reference is NULL, an OrderedCollectionException object w
de method returns EO-NULL is raised and the object reference is not added to the colleg

there is no current, reference, an OrderedCollectionException object whose Exception
'ns EO-NO-CURRENT-OBJECT-REFERENCE is raised and the object reference is not add
.

do not exist' to add the object reference, an OrderedCollectionException object w
de method. returns EO-RESOURCE is raised and the object reference is not added tg

7.21.3 Ac

REN-OBJECT-REFERENCE is raised and the object reference is not added to the collection|.

dinal
bject
by 1.
urns
rrent
urns

hose
the

dinal
and
Ce is
hose
tion;
Code
pd to

hose
the

dFirst 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.
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7.21.4 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.

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.

7.3 | KeyedCollection class

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 inveking the ReturnKeyedObject
method passing the object reference’s key value as an argument.

Objdct references cannot be added to a KeyedCollection using the AddQbject method of the Collection class.

7.3.1 KeyedCollection instance interface

Keyed collection interface

Intdrface-id. KeyedCollectionInterface
Irjherits CollectionInterface.

Envilronment division.

Confliguration section.

Repdsitory.

Interface CollectionInterface

Interface KeyedCollectionExIntgrface.

*>

Prodedure division.

Method-id. AddKeyed.

Data division.

Linkage section.

01 inObject usage object reference.

01 inKey pic N any length.

Procedure divigigh using by value inObject
by referende yinKey
raising KeyedCollectionExInterface.

End method “AddKeyed.

*>

Methodxid. ReturnKeyFromCurrent.

Data division.

Linkage section.

01 outKey pic N any length

Procedure division returning outKey
raising KeyedCollectionExInterface.

End method ReturnKeyFromCurrent.

*>
Method-id. ReturnKeyFromOrdinal.
Data division.
Linkage section.
01 inOrdinal usage binary-long.
01 outKey pic N any length.
Procedure division using by value inOrdinal returning outKey
raising KeyedCollectionExInterface.
End method ReturnKeyFromOrdinal.
*>
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Method-id. ReturnKeyedObject.
Data division.
Linkage section.
01 inKey pic N any length.
01 outObject usage object reference.
Procedure division using inKey returning outObject
raising KeyedCollectionExInterface.
End method ReturnKeyedObject.
*>
End Interface KeyedCollectionInterface.

Parameterized keyed collection interface

Interface-fid. ParamKeyedCollectionInterface
Inherits| BaseInterface
Using paframClass.
Environmenft division.
Configuratfion section.
Repositoryl.
Interfpce Baselnterface
Interfpce KeyedCollectionExInterface
Interfpce IteratorInterface
Class ParamClass.
*>
Procedure Hivision.
Methodfid. AddKeyed.
Data djivision.
Linkagk section.
01 inPbject usage object reference paramClass.
01 inKey pic N any length.
Procedpre division using by value inObject
by rpference inKey
raisfing KeyedCollectionExInterface.
End mefthod AddKeyed.
*>
Methodfid. ReturnKeyFromCurrent.
Data dfivision.
Linkagp section.
01 ouftKey pic N any length.
Procedlre division returning outRey
raisfing KeyedCollectionExIntexrface.
End mefthod ReturnKeyFromCurxent.
*>
Methodfid. ReturnKeyFromQrdinal.
Data djivision.
Linkagp section.
01 inPrdinal usage“oinary-long.
01 ouftKey pic N%any length.
Procedpre divis¥on using by value inOrdinal returning outKey
raisfing KeyedCollectionExInterface.
End mefthod-ReturnKeyFromOrdinal.
*>

Method-1Id. ReturnKeyedObject.
Data division.
Linkage section.
01 inKey pic N any length.
01 outObject usage object reference paramClass.
Procedure division using inKey returning outObject
raising KeyedCollectionExInterface.
End method ReturnKeyedObject.
*>
*>
*> The following methods are described in
*> 2.1, Collection Class Interface
*>
Method-id. CompareCollection.
Data division.
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Linkage section.

01 inObject usage object reference.

01 outBoolean usage bit pic 1.

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. 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 outIterator usage object reference IteratorInterfadev

Procedure division using optional inSequence returnihg'outIterator
raising KeyedCollectionExInterface.

End method Createlterator.

Method-id. DeleteAll.
Procedure division.
End method DeleteAll.

Method-id. DeleteCurrent.
Procedure division

raising KeyedCollectionExInterface.
End method DeleteCurrent.

Method-id. DeleteObject.

Data division.

Linkage section.

01 inObject usage object reference paramClass.

Procedure division using by value inObject
raising KeyedCollectionExInterface.

End method Delet&@bject.

Method-id. Exdists.

Data divisdon.

Linkage S§egetion.

01 inQObject usage object reference paramClass.

01 _outBoolean usage bit pic 1.

Procedure division using by value inObject returning outBoolean.
End/method Exists.

Method-id. Ordinal.

Data division.

Linkage section.

01 outOrdinal usage binary-long.
Procedure division returning outOrdinal.
End method Ordinal.

Method-id. ReturnCurrent.
Data division.
Linkage section.
01 outObject usage object reference paramClass.
Procedure division returning outObject
raising KeyedCollectionExInterface.
End method ReturnCurrent.
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*>
Method-id. ReturnFirst.
Data division.
Linkage section.
01 outObject usage object reference paramClass.
Procedure division returning outObject
raising KeyedCollectionExInterface.
End method ReturnFirst.
*>
Method-id. Returnlast.
Data division.
Linkage section.
01 outObject usage object reference paramClass.
Procedpre division returning outObject
raisfing KeyedCollectionExInterface.
End mefthod Returnlast.

*>
Methodfid. ReturnNext.
Data djivision.
Linkagp section.
01 ouftObject usage object reference paramClass.
Procedpre division returning outObject
raisfing KeyedCollectionExInterface.
End mefthod ReturnNext.
*>
Methodfid. ReturnObject.
Data dfivision.
Linkagp section.
01 inPrdinal usage binary-long.
01 ouftObject usage object reference paramClass.
Procedpre division using by value inOrdinal returning outObject
raisfing KeyedCollectionExInterface.
End mefthod ReturnObject.
*>
Methodfid. ReturnPrevious.
Data djivision.
Linkagp section.
01 ouftObject usage object reference’paramClass.
Procedhre division returning outObject
raisfing KeyedCollectionExInterface.
End mefthod ReturnPrevious.
*>
End Interfpce ParamKeyedCollectionInterface.

7.3.1.1 AddKeyed method

The AddKeyed method is_equivalent to the AddObject method of the Collection class; however, the AddKeyed
method of the KeyedQallection class requires an additional parameter, the key value. The key value|is a
national datg item thatymay be used to retrieve the object reference from the collection. If the specifieq key
value duplichtes askey value that is already part of the collection, a KeyedCollectionException object whose
ExceptionCade'method returns EO-DUPLICATE-KEY is raised and the collection is unchanged. All other fules
for the AddKeyed method are as specified in 7.1.2.1, AddObject method.

NOTE The addition of an object reference invalidates all iterators associated with this collection.

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

7.3.1.2 ReturnKeyFromCurrent method

The ReturnKeyFromCurrent method returns the key value that was associated with the current reference
when that object reference was added to the KeyedCollection. If there is no current reference, a
KeyedCollectionException object whose ExceptionCode method returns
EO-NO-CURRENT-OBJECT-REFERENCE is raised and the returned data item is a zero-length national data
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item. If the size of the returning data item is not large enough to contain the key value, a
KeyedCollectionException object whose ExceptionCode method returns EO-TRUNCATED-KEY is raised and
the key value is truncated to the size of the returning data item.

7.3.1.3 ReturnKeyFromOrdinal method

The ReturnKeyFromOrdinal method returns the key value that was associated with the object reference at the
ordinal position specified in inOrdinal. If there is no object reference at the specified ordinal position, a
KeyedCollectionException object whose ExceptionCode method returns EO-INVALID-ORDINAL is raised and
the returned data item is a zero-length national data item. If the size of the returning data item is not large
enough to contain the key value, a KeyedCollectionException object whose ExceptionCode method returns

EO-TRUNCATED-REY s Talsedand the Teturned Rey vatue 15 truncated 1o the size of the returning data item.
7.3.1.4 ReturnKeyedObject method
The ReturnKeyedObject method returns the object reference that was associated with the key vallie when that
obje¢t reference was added to the KeyedCollection. If there is no matching keyxvalue assogiated with a
menjber of the collection, a KeyedCollectionException object whose ExceptionCode method returns
EO-INOT-IN-COLLECTION is raised and the ReturnKeyedObject method returis the NULL obje¢t reference.

Wheh comparing inKey with the key value associated with each member,of the KeyedCollection|, the shorter
of the two comperands is extended to the size of the longer operand and’padded with national spgces.

7.3.2 Overridden methods

Thege methods are defined in the Collection instance interface_and are overridden in a class tha{ implements
KeygdCollectionInterface.

7.3.3.1 AddObject method

The AddObject method of the KeyedCollection class always raises a KeyedCollectionException gbject whose
ExcgptionCode method returns EO-NO-KEY and the collection is unchanged.

NOTE 1 The override of the AddObject method prevents the addition of object references to a keyed
collection without a key. All object-references in a keyed collection are added using the AddKeyed method.

NOTE 2 The parameterized keyed collection class does not contain the AddObject method.

7.4| SortedCollection class
The SortedCollection-class inherits from the Collection class.

The SortedCollection class sequences object references in a collection by a national character vglue returned
from|a sequeneing method associated with each object reference in that collection.

The |addition of object references to a Sorted Collection can change the ordinal position of |other object

referenees-within-the-collection-
7.41 SortedCollection factory interface

Sorted collection factory interface

Interface-id. SortedCollFactoryInterface
Inherits BaseFactoryInterface.
Environment division.
Configuration section.
Repository.
Interface BaseFactorylInterface
*>
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Procedure
Method
Data d
Linkag
01 in
01 ou
Proced

rais
End me

*>
End Interf

Parameteriz
Interface-
Inheri
Expand|
Environmen
Configurat
Repositoryl.
Interf
Interf
*>
Procedure
Method|
Data d|
Linkag
01 in
01 ou
Proced]
rais
End me
x>

End Interf

7.41.1 New

The NewS§
NewSorted(
The name ¢
object refersg
value. Once

If resources
ExceptionCqg
reference.

7.4.2 Ovel

The metho

division.

-id. NewSortedCollection.

ivision.

e section.

Sequence pic N any length.

tCollection usage object reference active-class.

ure division using inSequence returning outCollection
ing SortedCollectionExInterface.

thod NewSortedCollection.

ace SortedCollFactoryInterface.

7

ed sorted collection factory interface
id. ParamSortedColFactoryInterface
s BaseFactoryInterface

5 using paramClass.

t division.

ion section.

hce BaseFactoryInterface
bce SortedCollectionExInterface

Hivision.

-id. NewSortedCollection.

ivision.

= section.

Sequence pic N any length.

tCollection usage object reference active-class.

bre division using inSequence returning outCellection
ing SortedCollectionExInterface.

thod NewSortedCollection.

bce ParamSortedColFactoryInterface.

SortedCollection method

ortedCollection method creates™~and

ridden factory methods

returns a SortedCollection.
ollection shall specify a sequencing method argument as described in 7.1.2, Sequencing method.
f the sequencing method is passed as an argument to the NewSortedCollection. Each time an
nce is added to a sorted-collection, the sequencing method is invoked to obtain the seque
a sequencing value has been associated with an object reference in a collection, that seque
value remains constant as long asithat object reference is a member of that collection.

The invocation of

cing
cing

do not exist("to” create the SortedCollection, a SortedCollectionException object whose
de method returns EO-RESOURCE is raised and NewSortedCollection returns the NULL opject

below is defined in BaseFactoryinterface and is overridden in a class which implements

SortedCollectionFactorylnterface.

7.4.2.1 New

method

The New method of the SortedCollection class returns the NULL object reference and raises a
SortedCollectionException object whose ExceptionCode method returns EO-NEW.
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7.4.3 SortedCollection instance interface

Sorted collection instance interface

Interface-id. SortedCollectionInterface
Inherits CollectionInterface.

Environment division.

Configuration section.

Repository.

End

Interface CollectionInterface
Interface SortedCollectionExInterface.
Interface SortedCollectionInterface.

Paereterized sorted collection instance interface

Int4g
In
Ug

Envi

Conf

Repd

*>
*>
*>
*>
>

*>

*>

*>

rface-id. ParamSortedCollectionInterface
herits Baselnterface

ing paramClass.

ronment division.

iguration section.

sitory.

Interface BaselInterface

Interface SortedCollectionExInterface
Interface IteratorInterface

Class ParamClass.

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\inObject returning outBoolean.
End method CompareCollection.

Method-id. CopyCollection.

Data division.

Linkage section.

01 outObject usage gbject reference active-class.
Procedure division returning outObject.

End method CopyColilection.

Method-id. ColntObjects.

Data divisien.

Linkage section.

01 outBihary usage binary-long.
Procedure division returning outBinary.
End/method CountObjects.

Method-id. Createlterator.

*>

*>

Data division.

Linkage section.

01 inSequence pic N any length.

01 outIterator usage object reference IteratorInterface.

Procedure division using optional inSequence returning outIterator
raising SortedCollectionExInterface.

End method CreatelIterator.

Method-id. DeleteAll.
Procedure division.
End method DeleteAll.

Method-id. DeleteCurrent.
Procedure division
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raising SortedCollectionExInterface.
End method DeleteCurrent.
*>
Method-id. DeleteObject.
Data division.
Linkage section.
01 inObject usage object reference paramClass.
Procedure division using by value inObject
raising SortedCollectionExInterface.
End method DeleteObject.
*>
Method-id. Exists.
Data division.
Linkagp section.
01 inpPbject usage object reference paramClass.
01 oufBoolean usage bit pic 1.
Procedlre division using by value inObject returning outBoolean.
End mefthod Exists.

*>
Methodfid. Ordinal.
Data djivision.
Linkagp section.
01 ouftOrdinal usage binary-long.
Procedpre division returning outOrdinal.
End mefthod Ordinal.
*>
Methodfid. ReturnCurrent.
Data djivision.
Linkagp section.
01 ouftObject usage object reference paramClass.
Procedpre division returning outObject
raisfing SortedCollectionExInterface.
End mefthod ReturnCurrent.
*>
Methodfid. ReturnFirst.
Data djivision.
Linkagp section.
01 ouftObject usage object reference’paramClass.
Procedhre division returning outObject
raisfing SortedCollectionExInte®face.
End mefthod ReturnFirst.
*>
Methodfid. Returnlast.
Data djivision.
Linkagp section.
01 ouftObject usage_,object reference paramClass.
Procedhre division Eketurning outObject
raisfing Sorted@aollectionExInterface.
End mefthod Returnlast.
*>
Methodfid. . ReturnNext.
Data division.
Linkagp\Setction.
01 ouTUDbJECT USage ODJECT IEILEIeNCceE paramcliass.
Procedure division returning outObject
raising SortedCollectionExInterface.
End method ReturnNext.

*>
Method-id. ReturnObject.
Data division.
Linkage section.
01 inOrdinal usage binary-long.
01 outObject usage object reference paramClass.
Procedure division using by value inOrdinal returning outObject
raising SortedCollectionExInterface.
End method ReturnObject.
*>
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Method-id. ReturnPrevious.
Data division.
Linkage section.
01 outObject usage object reference paramClass.
Procedure division returning outObject
raising SortedCollectionExInterface.
End method ReturnPrevious.
*>
End Interface ParamSortedCollectionInterface.

7.4.4 Overridden instance methods

Sort¢dCollectionInterface.

7.4.4.1 AddObject method

The JAddObject method of the SortedCollection class adds the specified object reference to the ¢
assigns the object reference an ordinal position that places the object reference i sequence by
chargcter value returned by the sequencing method of the object whose reference is being added
posifion of any object reference with an ordinal position greater than the “ordinal position off

bllection and
the national
The ordinal
the current

reference is incremented by 1. If the specified object reference is NULL, @’ SortedCollectionExcgption object

whose SortedExceptionCode method returns EO-NULL is raised and the“object reference is not

7.5 Jterator class

An iferator is an object used to“aecess the object references that are members of a collec
instances are created using the.Createlterator method described in 7.1.1.5, Createlterator me
Newjterator method described-in 7.5.1.1, Newlterator method. Except for changes made by the D
method of the iterator, any.change in the membership of the underlying collection invalidates that
refefence to an invalidated iterator raises an IteratorException object whose ExceptionCode me

EO-INVALIDATED-ITERATOR.
The |iterator accesses the collected object references sequentially as specified in 7.1.1.5, G
method. The iterator instance methods that return object references from an iterator return

referencessinsthe sequence specified at the creation of the iterator.

NOTE If there is no sequencing method defined at the creation of the iterator, object references &

hdded to the
od does not
bject whose
reference is

dded to the

tion. lterator
thod, or the
eleteCurrent
iterator. Any
thod returns

reatelterator
hose object

re returned in
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ed collection,

this sequence might differ from the sequence that would be returned using the methods of the associated

collection.

The current reference for an iterator is the last object reference returned by any of its instance methods. If
there are multiple iterators associated with the associated collection, each iterator has its own current
reference.

NOTE The current reference for an iterator is not related to the current reference in the associated collection.
If the iterator is associated with a collection that contains no object references, invocation of any of that

iterator’s instance methods raises an lteratorException object whose ExceptionCode method returns EO-
EMPTY. If that method returns an object reference, that object reference is the NULL object reference.
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7.5.1 Iterator factory interface

Iterator factory interface

Interface-
Inherits
Environmen
Configurat
Repository
Interf
Interf
Interf

*>

id. IteratorFactoryInterface
BaselInterface.

t division.

ion section.

ace BaselInterface

ace IteratorExceptionInterface
ace Collection.

Procedure
Method|
Data d|
Linkag
01 in
01 in
01 ou
Proced]

opti
rais
End me
*>
End Iterat

Parameteri

Interface-
Inherits
Using pa

Environmen

Configurat

Repositoryl.

Interf
Interf
Interf
Class
*>
Procedure
Method|
Data d|
Linkag
01 in
01 in
01 ou
Proced]
opti
rais
End me
*>
End Iterat

Hivision.

-id. NewlIterator.

ivision.

e section.

Collection usage object reference Collection.
Sequence pic N(31).

bre division using inCollection

bnal inSequence returning outlIterator
ing IteratorExceptionInterface.

thod NewlIterator.

brFactoryInterface.

ed Iterator factory interface

id. IteratorFactoryInterface
BaselInterface

ramClass.

t division.

ion section.

bce BaselInterface

hce IteratorExceptionInterface
bce Collection

paramClass.

Hivision.

-id. NewlIterator.

ivision.

e section.

Collection usagé™\object reference Collection.
Sequence pic N(371).

bre divisdon® using inCollection

bnal infeduence returning outlterator
ing IterdtorExceptionInterface.

cthod NewlIterator.

rFactorvIinterface

tIterator usage object reference active-class.

tIterator udage object reference active-class.
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7.5.1.1 Newlterator method

The Newlterator method creates and returns an iterator instance for the collection inCollection as specified in
7.5, lterator class. An optional sequencing method parameter may be specified. If this parameter does not
refer to a valid method as defined in 7.1.2, Sequencing method, an IteratorException object whose
ExceptionCode method returns EO-INVALID-SEQUENCING-METHOD is raised and Newlterator 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 method.

If re
retun

A pa
7.5.2

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 omittéd;-the sequence in

which object references are returned by the iterator can differ from the sequence in which' object n

returned by the collection.

sources do not exist to create the iterator, an IteratorException object whose\ExceptionG
hs EO-RESOURCE is raised and Newlterator returns the NULL object referencg.

ameterized iterator may only be created using the Newlterator method.

Iterator instance interface

Iterator Interface

Intsg

In
Envi
Conf
Repd

*>
Prodg

>

>

rface-id. IteratorInterface

herits Baselnterface.

ronment division.

iguration section.

sitory.

Interface BaselInterface

Interface IteratorExceptionInterface.

edure division.

Method-id. CollectionOrdinal.
Data division.

Linkage section.

01 outOrdinal usage binar¥~dlong.
Procedure division returhing outOrdinal
raising IteratorExceptionInterface.

End method CollectionOrdinal.

Method-id. Delet&€urrent.
Procedure division

raising ItexatorExceptionInterface.
End methodeDeleteCurrent.

Method+id. IteratorOrdinal.

Data “d*vision.

Linkage section.

0¥ /outOrdinal usage binary-long.

eferences are

ode method

*>

>

Procedure dIviSIon rTEturning outordinas
raising IteratorExceptionInterface.
End method IteratorOrdinal.

Method-id. ReturnCurrent.
Data division.
Linkage section.

01 outObject usage object reference.
Procedure division returning outObject
raising IteratorExceptionInterface.

End method ReturnCurrent.

Method-id. ReturnFirst.
Data division.
Linkage section.
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01 outObject usage object reference.
Procedure division returning outObject
raising IteratorExceptionInterface.

End method ReturnFirst.

*>
Method

-id. ReturnlLast.

Data division.
Linkage section.

01 outObject usage object reference.
Procedure division returning outObject
raising IteratorExceptionInterface.

End method Returnlast.

>

Method]
Data d
Linkag
01 ou
Proced|
rais
End me

*>
Method]
Data d
Linkag
01 in
01 ou
Proced|
retu
rais
End me

*>
Method|
Data d
Linkag
01 ou
Proced]
rais
End me

*>
End Interf

Parameteri

Interface-
Inherits
Using pa

Environmen

Configurat

Repositoryl.

Interf
Interf
Class

-id. ReturnNext.

ivision.

E section.

tObject usage object reference.
bre division returning outObject
ing IteratorExceptionInterface.
thod ReturnNext.

—id. ReturnOrdinal.

ivision.

E section.

Drdinal usage binary-long.

tObject usage object reference.

bre division using by value inOrdinal
rning outObject

ing IteratorExceptionInterface.

thod ReturnOrdinal.

-id. ReturnPrevious.

ivision.

= section.

tObject usage object reference.
bre division returning outObject
ing IteratorExceptionInterface.
thod ReturnPrevious.

bce IteratorInterface.

ed Iterator Interface

id. ParamIteratporiInterface
BaselInterface

ramClass.

t division%

ion sectiemn.

bce BasSelInterface
bhce \[fteratorExceptionInterface.
paramClass.

*>

Procedure division.

Method
Data d

-id. CollectionOrdinal.
ivision.

Linkage section.
01 outOrdinal usage binary-long.
Procedure division returning outOrdinal

ing IteratorExceptionInterface.

End method ReturnOrdinal.

-id. DeleteCurrent.

Procedure division

ing IteratorExceptionInterface.

End method CollectionOrdinal.

rais

*>
Method
rais

*>
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*>

*>

*>

>

>

x>

*>

Method-id. IteratorOrdinal.
Data division.
Linkage section.

01 outOrdinal usage binary-long.
Procedure division returning outOrdinal
raising IteratorExceptionInterface.

End method IteratorOrdinal.

Method-id. ReturnCurrent.
Data division.
Linkage section.

01 outObject usage object reference paramClass.

Procedure division returning outObject

ISO/IEC TR 24717:2009(E)

raising IteratorExceptionInterface.
End method ReturnCurrent.

Method-id. ReturnFirst.
Data division.
Linkage section.

Procedure division returning outObject
raising IteratorExceptionInterface.
End method ReturnFirst.

Method-id. ReturnLast.
Data division.
Linkage section.

Procedure division returning outObject
raising IteratorExceptionInterface.
End method ReturnLast.

Method-id. ReturnNext.
Data division.
Linkage section.

Procedure division returning outObject
raising IteratorExceptionInte¥face.
End method ReturnNext.

Method-id. ReturnOrdinalx
Data division.
Linkage section.

01 outBinary usage binary-long.
Procedure division' returning outBinary
raising IteratorExceptionInterface.

End method ReturnOrdinal.

Method-i@é~ReturnPrevious.
Data division.

Linkdge* section.

Précdedure division returning outObject

01 outObject usage object reference paramClass.

01 outObject usage object reference paramClass.

01 outObject usage object reference paramClass.

01, \outObject usage object reference paramClass.

TaISINg ICEratorEXCEptionInterrace.
End method ReturnPrevious.

End Interface ParamlIteratorInterface.

7.5.2.1 CollectionOrdinal method

The CurrentOrdinal method returns the ordinal position of the current reference in the sequence of object
references referenced by the associated collection. If there is no current reference, an lteratorException object
whose ExceptionCode method returns EO-INVALID-ORDINAL is raised and the method returns the NULL
object reference.
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7.5.2.2 DeleteCurrent method

The DeleteCurrent method removes the current reference from the associated collection. The next sequential
object reference referenced by the iterator becomes the current reference. If the object reference removed
was the last object reference in the sequence referenced by the iterator, there is no current reference. If the
DeleteCurrent method is invoked when there is no current reference, an lteratorException object whose
ExceptionCode method returns EO-NO-CURRENT-OBJECT-REFERENCE is raised. If the object reference
deleted is the current reference for the associated collection, the current reference is set as described in
7.1.1.7, DeleteCurrent method.

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

7.5.2.3 IterakorOrdinaI method
The lteratorPrdinal method returns the ordinal position of the current reference in the sequence of o
references feferenced by the iterator. If there is no current reference, an IteratorException object w|
ExceptionCqde method returns EO-INVALID-ORDINAL is raised and the method returns”the NULL o
reference.

bject
hose
bject

7.5.2.4 ReturnCurrent method

The Return(
reference W
method retu
reference.

rrent
Code
bject

Current method returns the object reference that is the current reférence. If there is no cu
hen the ReturnCurrent method is invoked, an lteratorException\ object whose Exception
'ns EO-NO-CURRENT-OBJECT-REFERENCE is raised and the method returns the NULL o

7.5.2.5 ReturnFirst method

The ReturnH

irst method returns the first object reference in the sequence of object references referencq

d by

the iterator| If there are no object references within%the collection associated with the iteraton, an
IteratorException object whose ExceptionCode method réeturns EO-EMPTY is raised and the method refurns
the NULL ohject reference.

7.5.2.6 ReturnLast method

The Returnlast method returns the last object reference in the sequence of object references referencgd by
the iterator]| If there are no object .references within the collection associated with the iteraton, an
IteratorException object whose ExceptionCode method returns EO-EMPTY is raised and the method refurns
the NULL object reference.

7.5.2.7 ReturnNext method

The ReturnNext method «eturns the next object reference in the sequence of object references referencgd by
the iterator.|If the curfent reference is the last sequential object reference referenced by the iteratof, an
IteratorException object whose ExceptionCode method returns EO-END-OF-COLLECTION is raised and the

method retu

7.5.2.8 ReturnOrdinal method

s the\NULL object reference.

The ReturnObject method returns the object reference whose ordinal position within the iterator 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.

7.5.2.9 ReturnPrevious method

The ReturnPrevious method returns the previous object reference in the sequence of object references
referenced by the iterator. If the current reference is the first sequential object reference referenced by the
iterator, an lteratorException object whose ExceptionCode method returns EO-BEGINNING-OF-DATA is
raised and the method returns the NULL object reference.
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7.6 Collection Exception classes

The Collection Exception class inherits from the Exceptionlnformation class and provides specific information
on exceptions that can occur in the Collection Class methods. Each subclass of the collection class
implements a subclass of the Collection Exception class to provide specific returned values for the
ExceptionCode method.

7.6.1 Collection Exception interfaces

Interface-id. CollectionExInterface
Inherits ExceptionInterface.

Environment division

Confliguration section.

Repdsitory.

Interface ExceptionInterface.

End |[Interface CollectionExInterface.

Intqrface-id. KeyedCollectionExInterface
Irjherits CollectionExInterface.

Envilronment division.

Confliguration section.

Repdsitory.

Interface CollectionExInterface.

End |[Interface KeyedCollectionExInterface.

Intdrface-id. OrderedCollectionExInterface
Irtherits CollectionExInterface.

Envilronment division.

Confliguration section.

Repdsitory.

Interface CollectionExInterface.

End |Interface OrderedCollectionExInterfacel

Intdrface-id. SortedCollectionExInterfiace
Inherits CollectionExInterface.

Envilronment division.

Confliguration section.

Repdsitory.

Interface CollectionExInterface.

End |Interface SortedCollectionExInterface.

Intdrface-id. IteratorExceptionInterface
Irfherits CollectionExInterface.

Envilronment divisiofy

Confliguration seagtion.

Repdsitory.

Interface~nCollectionExInterface.

End |[Interface\IteratorExceptionInterface.

7.6.3 ExceptionCode property values

The ExceptionCode property contains exception code values set by the methods of the collection classes and
the iterator classes for each type of exception that can occur.
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7.6.2.1 Collection class ExceptionCode property values

The Collection class methods set the ExceptionCode property to one of the following exception code values:

ExceptionCode Value Exception

EO-BEGINNING-OF-COLLECTION A ReturnPrevious method was invoked, but the
CurrentObject was the first object in the collection
or a ReturnObject method was invoked with an
ordinal position less than 1

EO-EMPTY There are no object references in the collection
EO-END-OF-COLLECTION A ReturnNext method was invoked, but the
CurrentObject was the Tast object In the collection
or a ReturnObject method was invoked with an
ordinal position greater than the ordinal position
of the last object reference in the collection
EO-INYALID-ORDINAL The ordinal specified is not valid for this\collection
EO-INYALID-SEQUENCING-METHOD The class or interface of an object reference in
the collection does not define the Sequencing
method specified as a parametér+o the
Createlterator method
EO-NQ-CURRENT-OBJECT-REFERENCE CurrentObject does not referénce an object

EO-NQT-IN-COLLECTION The object reference is\not’a member of the
collection

EO-NULL Object reference isaull

EO-RESOURCE Resources do not.exist to complete the method

Table 1 — Collection class ExceptionCode property values

7.6.2.2 OrdgredCollection class ExceptionCode property values

The OrderedqCollection class methods set the ExceptionCode property to one of the following exception code
values:

ExceptionCode Value Exception
EO-RESOURCE Resources do not exist to complete the method

Table 2 — OrderedCollection class ExceptionCode property values

7.6.2.3 KeyedCollection class ExceptionCode property values

The Keyed(ollection,class methods set the ExceptionCode property to the one of the following exception
code values

ExceptionCode Value Exception

EO-DUPLICATE-KEY The AddKeyed method was invoked with a key
that duplicates a key contained in this collection.

EO-INVALID-KEY The ReturnKeyedObject method was invoked
with a key that this collection does not contain

EO-NO-KEY The AddObject method was invoked

EO-RESOURCE Resources do not exist to complete the method

EO-TRUNCATED-KEY The size allowed for the returning data item from
the ReturnKeyFromCurrent and
ReturnKeyFromOrdinal methods is not large
enough to contain the key of the object specified
in the method

Table 3 — KeyedCollection class ExceptionCode property values
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7.6.2.4 SortedCollection class ExceptionCode property values

The SortedCollection class methods set the ExceptionCode property to one of the following exception code

values:

ExceptionCode Value

Exception

EO-NEW

The New factory method was invoked

EO-INVALID-SEQUENCING-METHOD

the collection does not define the Sequenci
method specified as a parameter to the

The class or interface of an object reference in

ng

NewSortedCollection method

7.6.2

The

EO-RESOURCE Resources do not exist to complete thé method
Table 4 — SortedCollection class ExceptionCode property values
.5 Iterator class ExceptionCode property values
terator class methods set the ExceptionCode property to one of the following exception code|values:
ExceptionCode Value Exception
EO-INVALID-SEQUENCING-METHOD The class or’interface of an object reference in
the collection does not define the Sequencing

method specified as a parameter to the
Newlterator method

EO-INVALIDATED-ITERATOR

the iterator has changed externally to the it

The'membership of the collection associated with

erator

EO-RESOURCE

Resources do not exist to complete the me

thod

Table 5 — Iterator'class ExceptionCode property values
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Annex A
(normative)

Language element lists

A.1 Implementor-defined element list

The followin
definition to
conditionally
documentati

Required: T
option
is not

Optional: Th

Conditionall
requir,

Documentat
shall ¢

(1]

Excep

g is a list of the language elements within this Technical Report that depend on implém
complete the specification of the elements. Each element is defined as required,optiona
required. Furthermore, each element is defined as requiring (or not réquiring)

pn. These terms have the following meaning:

ne element shall be provided by the implementor. When the element is part of a feature th
al or processor-dependent, the item is not required if the optional or progéssor-dependent fe
implemented.

e element may be provided at the implementor's option.

required: If the associated feature or language element is implemented then this element is
Bd.

on required: If the element is provided by the implementor, the implementor's user document
ocument the element or shall reference other documentation that fulfills this requirement.

ionMessage (content when a CollectionExceptioh object is raised). This item is required.

item shall be documented in the implementor's user.documentation. (16.2.4 ExceptionMessage met

A.2 Undefined language element list

The followin

None.

j are language elements within this Technical Report that are explicitly undefined:

bntor
I, or
user

at s

hture

also

ation

This
hod)
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Annex B
(informative)

Unresolved technical issues

B.1 General

Some technical issues have proven difficult to resolve and have not been addressed in the-cuirent design.

Thoge issues are presented here in order to obtain feedback from reviewers and early implementqr

1)

2)

Because ISO/IEC 1989:2002 does not support method overloading, and this featy

S.

re was too

complicated to include in this Technical Report, some methods that required a variable number of

parameters are named uniquely. If method overloading is added to the next
ISO/IEC 1989, the following methods should be renamed:

Class Method Renamed to
KeyedCollectionClass AddKeyed AddObject
SortedCollectionClass NewSortedCollectiony\ "New

The old methods should then be excluded from that.edition.

edition of

This technical report does not address the issues of localization with respect to fhe collating

sequences that are used to determine the erder of object references within a sorted ¢

ollection, or

a sequenced iterator. Optional parameters_that allow for localized collating sequencgs should be

added to the NewSortedCollection method, the Createlterator method, and the
method.
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