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Foreword

ISO (the International Organization for Standardization)and IEC (the International Electrotechnical
Commission)orm the specializedsystemfor worldwide standardization.Nationalbodiesthat are membersof
ISO or IEC participatein the developmenbf InternationalStandardshroughtechnicalcommitteesestablished
by the respectiveorganizationto deal with particular fields of technical activity. ISO and IEC technical
committeescollaboratein fields of mutualinterest. Otherinternationalorganizationsgovernmentahnd non-
governmental, in liaison with ISO and IEC, also take part in the work.

In the field of information technology, ISO and IEC have establisheda joint technical committee,
ISO/IEC JTC 1.

The main task of technical committeesdgpreparenternationalStandardsbutin exceptionaktircumstancea
technical committee may propose the publication of a Technical Report of one of the following types:

O type 1, when the required supportcannotbe obtainedfor the publication of an InternationalStandard,
despite repeated efforts;

O type2, whenthe subjectis still undertechnicaldevelopmenbr wherefor any otherreasorthereis still the
future but not immediate possibility of an agreement on an International Standard;

O type 3, when a technicalcommitteehas collecteddata of a different kind from that which is normally
published as an International Standard (“state of the art”, for example).

TechnicalReportsof types1 and 2 are subjectto review within threeyearsof publication,to decidewhether
they can be transformed into International Standaf@éshnicalReportsof type 3 do not necessariljhaveto be
reviewed until the data they provide are considered to be no longer valid or useful.

Technical Reports are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Attentionis drawnto the possibility that someof the elementof this TechnicalReportmay be the subjectof
patent rights. 1SO and IEC shall not be held responsible for identifying any or all such patent rights.

ISO/IEC TR 15581 which is a Technical Report of type 2, was preparedby Joint Technical Committee
ISO/IEC JTC 1, Information technology, SubcommitteeSC 22, Programming languages, their environments
and system software interfaces.

This secondedition cancels and replacesthe first edition (ISO/IEC TR 15581:1998) which has been
technically revised.

Annex A of this Technical Report is for information only.

This TechnicalReportspecifiesan extensiorto the datatype facilities of the programminglanguagerortran.
Fortranis specifiedby the internationalstandardISO/IEC 1539-1. This documenthas been preparedby
ISO/IEC JTC1/SC22/WGS5, the technical working group for the Fortran language

It is theintentionof ISO/IEC JTC1/SC22/WG5hatthe semanticsaand syntaxspecifiedby this TechnicalReport
beincludedin the nextrevisionof the Fortranstandard1SO/IEC 1539-1)without changeunlessexperiencen
the implementationand use of this featureidentifies any errorsthat needto be corrected,or changesare
requiredto achieveproperintegration,in which caseevery reasonableeffort will be madeto minimize the
impact of such changes on existing commercial implementations.
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Introduction

There are many situations when programming in Fovttagreit is necessaryo allocateanddeallocate
arraysof variablesize but the full power of pointerarraysis unnecessargnd undesirable. In such

situationsthe abilities of a pointer array to alias other arraysandto have non-unit (and variable at

executiontime) strides are unnecessaryand they are undesirablebecausethis limits optimization,

increasesthe complexity of the program, and increasesthe likelihood of memory leakage. The

ALLOCATABLE attributesolvesthis problembut cancurrentlyonly be usedfor locally storedarrays,
a very significantlimitation. The most pressingneedis for this to be extendedo array components;
without allocatablearray componentst is overwhelminglydifficult to createopaquedatatypeswith a

size that varies at runtime without serious performance penalties and memory leaks.

A majorreasorfor extendingthe ALLOCATABLE attributeto includedummyargumentandfunction
resultsis to avoid introducingfurtherirregularitiesinto the language. Furthermoreallocatabledummy
argumentsmprovethe ability to hideinessentiabletailsduring problemdecompositiorby allowing the
allocationand deallocationto occurin called subprogramswhich is often the most naturalposition.
Allocatablefunction resultseasethe task of creatingarray functions whoseshapeis not determined
initially on function entry, without negatively impacting performance.

This extensionis being definedby meansof a TechnicalReportin the first instanceto allow early

publicationof the proposediefinition. This is to encouragesarly implementatiorof importantextended
functionalitiesin a consistentmannerand will allow extensivetesting of the designof the extended
functionality prior to its incorporation into the language by way of the revision of ISO/IEC 1539-1.
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| nfor mation technology - Programming languages - Fortran -
Enhanced data typefacilities

1 General
1.1 Scope

This TechnicalReportspecifiesan extensionto the data-typefacilities of the programminglanguage
Fortran.The currentFortranlanguages specifiedby ISO/IEC 1539-1: 1997.The proposecdextension
allows dummy arguments, function results, and components of derived types to be allocatable arrays.

Clause? of this TechnicalReportcontainsa generalinformal but precisedescriptionof the proposed
extendedfunctionalities.Clause3 containsdetailededitorial changeswhich if appliedto the current
International Standard would implement the revised language specification.

1.2 Normative Reference

Thefollowing normativedocumentcontainsprovisionswhich, throughreferencen this text, constitute
provisionsof this TechnicalReport. For datedreferencessubsequeramendmentso, or revisionsof,
any of thesepublicationsdo not apply. However,partiesto agreementbasedon this TechnicalReport
are encouragedo investigatethe possibility of applying the most recent edition of the normative
document indicated below. For undated references, the latest edition of the nadoatimenteferred
to applies. Members of ISO and IEC maintain registers of currently valid International Standards.

ISO/IEC 1539-1: 1997 Information technology - Programming languages - Fortran - Part 1. Base language.
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2 Requirements

The following subclausesontaina generaldescriptionof the extensiongequiredto the syntaxand
semantics of the current Fortran language to provide facilities for regularization of the
ALLOCATABLE attribute.

2.1 Allocatable Attribute Regularization

In orderto avoid irregularitiesin the languagethe ALLOCATABLE attributeneedso be allowedfor
all dataentitiesfor which it makessense. Thus, this attributewhich was previouslylimited to locally
stored array variables is now allowed on

« array components of structures,

e dummy arrays, and

 array function results.

Allocatableentitiesremainforbiddenfrom occurringin all placeswherethey may be storage-associated
(COMMON blocks and EQUIVALENCE statements).Allocatable array componentgnay appearin
SEQUENCE types, but objects of such types are then prohibited from COMMON and
EQUIVALENCE.

The semantics for the allocation status of an allocatable entity remain unchanged:

« If it is in a main programor hasthe SAVE attribute,it hasan initial allocation statusof not
currently allocated. Its allocation status changesonly as a result of ALLOCATE and
DEALLOCATE statements.

» If it is a modulevariablewithout the SAVE attribute, the initial allocationstatusis not currently
allocatedandthe allocationstatusmay becomenot currently allocated(by automaticdeallocation)
whenever execution of a RETURN or END statement results attive procedurenavingaccesso
the module.

» If it is a local variable (not accessedy use or host association)and doesnot have the SAVE
attribute, the allocation statusbecomesot currently allocatedon entry to the procedure. On exit
from this procedure|f it is currently allocatedit is automaticallydeallocatedand the allocation
status changes to not currently allocated.

Sincean allocatableentity cannotbe an aliasfor anarraysection(unlike pointerarrays),it may always
be stored contiguously.
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