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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

commmitteecottaborata fiefds of Tutuahimerest Othermtermationaiorgan ZationSgoverentafma o=
governmental, in liaison with ISO and IEC, also take part in the work.

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

The main task of technical committeesdgpreparednternationalStandardsbutin exceptionakireumstancea
technical committee may propose the publication of a Technical Report of one of thefollowing types:

O fype 1, when the required supportcannotbe obtainedfor the publication of ar InternationalStandard,
fJespite repeated efforts;

O ype2, whenthe subjectis still undertechnicaldevelopmenbr wherefor any-otherreasorthereis still the
future but not immediate possibility of an agreement on an International Standard;

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

Teg¢hnicalReportsof types1 and 2 are subjectto review within threeyearsof publication,to decidewhether
thely can be transformed into International Standaf@éshnicalReportsof type 3 do not necessariljhaveto be
revjewed until the data they provide are considered to be<io longer valid or useful.

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

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

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

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

Anmex A of this Fechnical Report is for information only.
Thik TechnicalReportspecifiesan extensiorto the datatype facilities of the programminglanguagerortran.

Fortran is.specified by the internationalstandardISO/IEC 1539-1. This documenthas been preparedby
ISQ/IEC JTC1/SC22/WGS5, the technical working group for the Fortran language

It is theintentionof ISO/IEC JTC1/SC22/WGH5hatthe 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 reasonablesffort will be madeto minimize the
impact of such changes on existing commercial implementations.

© ISO/IEC 2001 — All rights reserved
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Introduction

There are many situations when programming in Fovttagreit is necessaryo allocateanddeallocate
arraysof variable size 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 leakager. The
ALLOCATABLE attributesolvesthis problembut cancurrentlyonly be usedfor locally storedarrays,
a very significantlimitation. The most pressingneedis for this to be extendedo array componegnts;
without allocatablearray componentst is overwhelminglydifficult to createopaquedatatypeswith a
size that varies at runtime without serious performance penalties and memorydeaks.

A majorreasorfor extendingthe ALLOCATABLE attributeto includedummyafgumentandfunction
resultsis to avoid introducingfurtherirregularitiesinto the language. Furthermoreallocatabledummy
argumentsmprovethe ability to hide inessentiabletailsduring problemdecompositiorby allowing|the
allocationand deallocationto occurin called subprogramswhich is ©ften the most natural positipn.

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 eprly

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.

© ISO/IEC 2001 — All rights reserved \
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TECHNICAL REPORT ISO/IEC TR 15581:2001(E)

| nfor mation technology - Programming languages - Fortran -
Enhanced data typefacilities

T—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 propgsed
extendedfunctionalities.Clause3 containsdetailededitorial changeswhich if appliedto the curfent
International Standard would implement the revised language spégcification.

1.2 Normative Reference

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

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

© ISO/IEC 2001~ All rights reserved 1
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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.

PO - Y § D ] H '
2. —AtocatabteAttribute Regutartzation

In prderto 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

« prray components of structures,

e dummy arrays, and

» prray function results.

Allpcatableentitiesremainforbiddenfrom occurringin all placeswheretheymay be storage-associated
(COMMON blocks and EQUIVALENCE statements).Allocatable arrayeomponentsnay 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:

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

» |f it is a modulevariablewithout the SAVE attribute, the initial allocationstatusis not currently
pllocatedand the allocationstatusmay becemenot currently allocated(by automaticdeallocation)
whenever execution of a RETURN or END statement results &ttive proceduréhavingaccesso
the module.

» |f 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.

2 O ISO/IEC 2001~ All rights reserve
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2.2 Allocatable Arraysas Dummy Arguments

An allocatable dummy argument array staeassociatedvith it anactualargumentvhichis alsoan
allocatable array.

On procedureentry the affocationstatusor an alfocatabledummyarray becomegnator the assoclated
actualargument. If the dummy argumentis INTENT(OUT) and the associatecactual argumentis
currently allocated, the actual argumentis deallocatedon procedureinvocation so that the-dunpmy
argumenthas an allocation status of not currently allocated. If the dummy argumentis [not
INTENT(OUT) and the actual argument is currently allocatedy#hee of the dummyargumenis that
of the associated actual argument.

While the procedures active, an allocatabledummyargumentarray that doesnot haveINTENT(IN)
may be allocated deallocateddefined,or becomeundefined. If any of théseeventsoccurno refergnce
to the associated actual argument via another alias is permitted .

On exit from the routine the actual argumenthas the allocation statusof the allocatabledunpmy
argument(thereis no changeof course,if the allocatabledummy argumenthasINTENT(IN)). The
usual rules apply for propagation of the value from the{dummy argument to the actual argument.

No automaticdeallocationof the allocatabledummy ‘argumentoccursas a result of executionaf a
RETURN or END statement in the procedure afwhich it is a dummy argument.

Notethatan INTENT(IN) allocatabledummyargumentarray cannothaveits allocationstatusalt¢red
within the called procedure. Thusthe maindifferencebetweensucha dummyargumentanda norfmal
dummy array is that it might be unallocated on entry (and throughout execution of the procedure).

Example

SUBROUTINE LOAD(ARRAY, FILE)
REAL, ALLOCATABLE, INTENT(OUT) :: ARRAY(;, :, 3)
CHARACTER(LEN=¥), INTENT(IN) :: FILE
INTEGER.UNIT, N1, N2, N3
INTEGER-EXTERNAL :: GET_LUN
UNIT,=GET_LUN() I Returns an unused unit number
OPEN(UNIT, FILE=FILE, FORM="UNFORMATTED’)
READ(UNIT) N1, N2, N3
ALLOCATE(ARRAY(N1, N2, N3))
READ(UNIT) ARRAY
CLOE(UNIT)

END SUBROUTINE LOAD

O ISO/IEC 2001~ All rights reserved 3
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2.3 Allocatable Array Function Results
An allocatable array function shall have an explicit interface.

On entry to an allocatablearray function, the allocation statusof the result variable becomesnot
currently allocated.

The functionresultvariablemay be allocatedanddeallocatecany numberof timesduring the execution
of the function; however,it shall be currently allocatedand have a defined value on exit fronmthe
function. Automatic deallocationof the result variable doesnot occurimmediatelyon exit fronr the
function, but after execution of the statement in which the function reference bccurs.

Example

FUNCTION INQUIRE_FILES_OPEN() RESULT(OPENED_STATUS)
LDGICAL,ALLOCATABLE :: OPENED_STATUS(:)
INTEGER 1,J
LDGICAL TEST
D 1=1000,0,-1
NQUIRE(UNIT=I,0PENED=TEST,ERR=100)
F (TEST) EXIT
109 CONTINUE
END DO
ALLOCATE(OPENED_STATUS(0:1))
D J=0,!
NQUIRE(UNIT=J,0PENED=OPENED_STATUS(J))
END DO
END FUNCTION INQUIRE_FILES_OPEN

2.4 Allocatable Array Components

Allpcatablearray componentsrne definedto be ultimate components just as pointer componentsare,
betausehe value (if any) is.storedseparatelyfrom the restof the structureand this storagedoesnot
exigt (becausethe array.is unallocated)when the structureis created. As with ultimate pointer
componentsyariablgscontainingultimate allocatablearray componentsare forbiddenfrom appearing
dirgctly in input/oatput lists - the user shall list any allocatable array or pointer component for i/o.

As|per allocatablearrays currently, they are forbidden from storageassociationcontexts (so any
vafiable_containing an ultimate allocatable array component cannot appearin COMMON or
E%UIVALENCE); this maintainsthe clarity and optimizability of allocatablearrays. However,
allgcatablearray componentsare permittedin SEQUENCEtypes,which allows the sametype to be
defined separately in more than one scoping unit.

! This storagecanthusbe reclaimedat the sametime asthat of arraytemporariesand the resultsof explicit-
shape-spec functions referenced in the expression.
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Deallocationof a variablecontainingan ultimateallocatablearray componentutomaticallydeallocates

all such components of the variable that are currently allocated.

In a structureconstructoifor a derivedtype containingan allocatablearray componentthe expression

corresponding to the allocatable array component must be one of the following:

receives the allocation status of not currently allocated.
» avariable that is itself an allocatable array; the allocatable array component receives the
status of the variable, and, if allocated, the bounds and value of the variable.

allocation

» any other array expression; the allocatable array component receives the alloeation statyis of

currently allocated with the same bounds and value as the expression.

For intrinsic assignmenbf objectsof a derivedtype containingan allocatablearray componentthe
allocatablearray componenbf the variable on the left-hand-sidereceivesthe allocationstatusang, if
allocated, the bounds and value of the corresponding componenieaptiession.This occursasif|the

following sequence of steps is carried dut:
1. If the component of the variableis currently allocated, it is.deallocated.
2. If the corresponding component of the expression is currently allocated, the component of

the

variable is dlocated with the same bounds. The valug'of the component of the expression is then

assigned to the corresponding component of the variable using intrinsic assgnment.

Note that this definition of assignment facilitates certain optimizations when the alocatable array compomnent

of theexpressonisallocated. In particular:

1. If the corresponding component of the varjable is allocated with the same (or larger) Size, its storage|can

be re-used without the overhead of an additional allocation or deallocation;
2. If the expression is a function referénce, the processor can simply copy the descriptor instead of
allocatable array contents and omit'the deallocation of this component.

An alocated ultimate allocatable” array component of an actual argument that is associated with

INTENT(OUT) dummy argument is deallocated on procedure entry so that the corresponding componett of

the dummy argument has'an'alocation status of not currently allocated.

% This ensureghat any pointersthat point to the previouscontentsof the allocatablearray componenbf the
variable becomendefined. Implementationgrethusfreeto skip the allocation-deallocatiofor not) whenthe
componenbf the variablehappengo be allocatedwith the sameshapeasthe correspondingomponenof the

expression, whichever is most efficient.

O ISO/IEC 2001~ All rights reserved
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Example

MODULE REAL_POLYNOMIAL_MODULE
TYPE REAL_POLYNOMIAL
REAL, ALLOCATABLE :: COEFF(})

END TYPE

INTERFACE OPERATOR(#)
VIODULE PROCEDURE RP_ADD_RP, RP_ADD_R

END INTERFACE
CANTAINS
FUNCTION RP_ADD_R(P1,R)
[YPE(REAL_POLYNOMIAL) RP_ADD R, P1
REAL R
NTENT(IN) P1,R
\LLOCATE(RP_ADD_R%COEFF(SIZE(P1%COEFF)))
RP_ADD_R%COEFF = P1%COEFF
RP_ADD_R%COEFF(1) = P1%COEFF(1) + R
END FUNCTION
FUNCTION RP_ADD_RP(P1,P2)
[YPE(REAL_POLYNOMIAL) RP_ADD_RP, P1, P2

NTENT(IN) P1, P2

NTEGER M
\LLOCATE(RP_ADD_RP%COEFF(MAX(SIZE(P1%GCGOEFF), SIZE(P2%COEFF))))
VM = MIN(SIZE(P1%COEFF), SIZE(P2%COEFF))
RP_ADD_RP%COEFF(:M) = P1%COEFF(:M) + P206COEFF(:M)
F (SIZE(P1%COEFF)>M) THEN

RP_ADD_RP%COEFF(M+1:) = P1%COEFF(M+1:)
ELSE IF (SIZE(P2%COEFF)>M) THEN
RP_ADD_RP%COEFF(M+1:) = P2%COEFF(M+1:)
END IF

END FUNCTION
END MODULE

PROGRAM EXAMPLE

USE REAL_POLYNOMIALSMODULE
TYPE(REAL_POLYNOMIAL) P, Q, R
P|= REAL_POLYNOMIAL((/4,2,1/)) I Set P to (X**2+2X+4)
Q = REAL_POLYNOMAL((/-1,1/)) I Set Q to (X-1)
Rl=P+Q I Polynomial addition
PRINT *, 'Coefficients are: ', R%COEFF

END

6 O ISO/IEC 2001~ All rights reserve
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3 Required editorial changesto I SO/IEC 1539-1 : 1997

The following subclausegontainthe editorial changedo ISO/IEC 1539-1: 1997 requiredto include
these extensions in a revised definition of the International Standard for the Fortran language.

Note, where new syntax rules are inserted greyiumberedvith a decimaladditionto therule number
that precedeghem. In the actual documentthesewill haveto be properly numberedin the revised
sequence.

Comments about each edit to the standard appear within braces {}.

Page and line number references for these edits appear within brackes[].

4.4, first paragraph, list item (2) [37:42]
Change “nonpointer component that is of derived type”
To: “component that is of derived typeand is not a pointer or.alfocatable array,”
{ The direct component tree stops at alocatable arrays, just as with pointers}
4.4, second paragraph [38:2]
Insert “dlocatablearrays or” before pointers’.

{ This makes allocatable array components into ultimate components, just as pointer components.}

4.4.1, R426 component-attr-spec [38:42+]
add new productiontorule “or ALLOCATABLE".
{Allow ALLOCATABLE attribute in component-def-stmt.}

R427, sixth constraint [39:13]
change“the POINTER attribute isnot”
to “neither the POINTER attribute nor the ALLOCATABLE attributeis’

{ Do not require an explicit-shape-spec-list when ALLOCATABLE is specified.}

Two new congtraints at eneloflist [39:16+]
Add:
“Congtraint: If the ALLOCATABLE attributeis specified for a component, the component shall bea
Oeferred-shape array.

Congtraint: POINTER and ALLOCATABLE shall nat both appear in the same component-def-sti.
{Require (ALLOCATABLE components to be deferedshape arrays.  Ensure POINTER jand
ALLOCATABLE areexclusve}

O ISO/IEC 2001~ All rights reserved 7
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R428 component-initialization [39:29+]
Add new constraint to end of list:
“Condraint: If the ALLOCATABLE attribute appears in the component-attr-spec-list,
component-initialization shall not appear.”
{Forbid default initialization - allocatable array components are already effectivey default-initialized to “ not
currently allocated”.}
4.4t paragraptrbegmning“H-the SEQUENCEstatement s {39:38-3¢
add “or allocatable arrays’
after both occurrences of “arenat pointers’.
{Allocatable array components, like pointer components, stop a SEQUENCE type from being a_standard
(nupmeric or character) sequencetype}

4.4(1, after Note 4.25, [42:20+]
add new example:
“Note4.25.1
A derived type may have a component that is an allocatable array. For example
TYPE STACK
I NTEGER :: | NDEX

| NTEGER, ALLOCATABLE :: CONTENTS(:)
END TYPE STACK
For each scalar variable of type STACK, the shape of component CONTENTS is determined by
exeeution of an ALLOCATE statement or assignment statement, ©r.by argument association.”
{ Example needed.}

4.414, add new paragraphsto end of clause [45:19+]

“If p component of a derived typeis an alocatable array, the corresponding constructor expression shall either
be & referenceto theintrinsic function NULL () withrho arguments, an allocatable array, or shall evaluateto an
arrgy. If the expression is a reference to the intrinsic function NULL (), the corresponding component of the
corfstructor has a status of not currently alocated. |If the expression is an dlocatable array, the corresponding
component of the constructor has the saime dlocation atus as that dlocatable array and, if it is dlocated, the
same bounds and value. With any other: expression that evaluates to an array the corresponding component of
the| congtructor has an allocation, Status of currently allocated with the same bounds and value as the
expression.

Note4.34.1:
When the copdtructor is an actua argument, the dlocation gatus of the dlocatable array component is
available threvgh the associated dummy argument.

If 4 derived-type contains an ultimate component that is an alocatable array, its constructor shall nat appear
as @ data-stmt-constant in a DATA statement (5.2.9), as aninitialization-expr in an entity-decl (5.1), or asan
initjalization-expr in a component-initialization (4.4.1).”

{Allow structure congtructors for derived types with alocatable array components, and define their
samantics.}

5.1, R501-R506, third constraint [48:1-2]
Ddete“that is hot a dummy argument or function result”

8 O ISO/IEC 2001~ All rights reserve
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5.1, éghth congtraint, begins“ The PARAMETER attribute shall not”: [48:12]

After “allocatable arrays,”

Add “ derived-type objects with an ultimate component thet is an allocatable array,”
{forbid such objects from having the PARAMETER attribute }
51 thircHastconstraint; begins“inttratizattor-shattnot-appear™ {48:33

after “an dlocatable array,”

add “ a derived-type object containing an ultimate component thet is an alocatable array,”
{forbid such types from having =initialization.}

5.1.2.4.3, second paragraph [55:12]
After “Anallocatablearray is’, change“anamed array” to “an array”.
{Do not insist on alocatable arrays being simple names, i.e. allow components.}

5.1.2.4.3, third paragraph, begins“The ALLOCATABLE attribute may be’; [55:15-19]
Replace paragraph with:
“The ALLOCATABLE attribute may be specified for an array in a type declaration statement, a component
definition statement, or an ALLOCATABLE datement (5.2.6). “An array with the ALLOCATABLE
atribute shall be declared with a deferred-shape-specdists in a type dedlaration Statement, | an
ALLOCATABLE datement, a component definition statemet, a DIMENSION gatement (5.2.5), ¢
TARGET gatement (5.2.8). The type and type parameterS'may be specified in a type declaration staterment
or a component definition statement.”

=
Q

5.2.10, R533-R537, fallowing the third constraint [61:42+]
Add new congtraint:
“Congtraint: A data-i-do-object, or avariable that appears as a data-stmt-object, shall not be of
a derived type containing an alocatable.array as an ultimate component.”
{Forbid initialization of allocatablearrays viathe DATA statement.}

5.4, R545 firgt congtraint [66:2-3]
After: “, apointer,”
Insert “an alocatable array, or”
After “is a pointer”
Ddete“ (.
{ Do not alow derived types containing allocatable arrays in NAMELIST .}

5.5.1, R548 firgt constraint [66:40]
After “an dlocatable array,”

Insert “an object of a derived type containing an alocatable array as an ultimate component,”
{ Donot alow derived types contal ning alocatable arrays in FQI INALENCE }

5.5.2, R550 second constraint [69:1]

After “dlocatable array,”

Insert “an object of a derived type containing an alocatable array as an ultimate component,”
{ Do not alow derived types containing allocatable arraysin COMMON.}

O ISO/IEC 2001~ All rights reserved 9
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6.1.2, R612-R613, fourth constraint [75:14]
Change“POINTER” to “ALLOCATABLE or POINTER".

{We do not want to have arrays of alocatable array dements, one from each alocatable array component.}

6311 nemparagraphatendofclause [8029+]

e an alocation status of not currently aIIocated
pecify allocation status of allocatable array components created by an ALLOCATE statement.}

6.3|1.2, new paragraph following the second paragraph [80:42+]

“An dlocatable dummy array receives the dlocation gatus of the actua argument with which it.iS‘associated
on gntry to the procedure. An dlocatable array that is an ultimate component of a dummy argument that is
not|INTENT(OUT) receives the alocation status of the corresponding component of the’actual argument on
entfy to the procedure. An allocated actual argument that is associated with an INTENT(OUT) dlocatable
durnmy array is desllocated on procedure entry and the dummy array has an dlocation’satus of not currently
alqgcated. An dlocated ultimate dlocatable array component of an actual argument that is associated with an
INTENT(OUT) dummy argument is dedllocated on procedure entry and the.corfesponding component of the
durnmy argument has an allocation status of not currently allocated.”

{ Specify initial status of allocatable dummy arrays and all ocatable components of dummy arguments.}

6.3|1.2, third paragraph [80:43]

After “that isalocal variable of a procedure’

Insert “or an ultimate component thereof, that is not:a dummy argument or a subobject thereof”

{ Exclude dlocatable dummy arrays from the initia “noticurrently alocated” status, and also from automatic
deglocation.}

6.3|1.2, third paragraph [81:1]
After “If thearray”

Add “is not the result variable of the procedure or a subobject thereof and”

{ Exclude alocatable function results from automatic deallocation.}

6.3|3.1, second paragraph [83:10-13]
After “has the SAVE-attribute”
Add new ligt items.and renumber rest of lidt:
(2) It.is a dummy argument or an ultimate component thereof.
(3)Jtis afunction result variable or an ultimate component thereof.
{Say that theSe)cases retain ther allocation status (and thus are excluded from automatic deellocation).}

6.3(3.1, before Note 6.18, [83:18+]

Addnen Inamgmph-

“When a variable of derived type is dedllocated, any ultimate component that is a currently alocated
alocatable array is dedllocated (asif by a DEALLOCATE datement).”

{ Prevent memory leaks from nested allocatable array components.}
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6.3.3.1, before Note 6.18, after added paragraph above [83:18+]
Add another new paragraph:
“If a statement contains a reference to a function whose result is an dlocatable array or a structure that
contains an ultimate component that is an alocatable array, and the function reference is executed, an
alocatable array result and any alocated ultimate components that are allocatable arrays in the result
|€iun I Iu‘,lI II.Jy t: leuI GIUI Lie, | cdw“u.,aiud aftu U\UJUJ-LIUI 1 Uf t: IiDSLLaL‘-U ' It."
{ Specify when a function result is deallocated. Needed in case the function result has the TARGET attribiute.
Also, prevents memory leaks.}

7.1.4.1, fifth paragraph [91:27]
After “returns a disassociated pointer”
Insert “or designates an unallocated alocatable array component of a structureconstructor”
After “ A disassociated pointer”
Insert “or unallocated alocatable array”
After “with the result” [91:30]
Insert “or by the corresponding component in a structure constructor®

7.1.6.1. [94:6]
After “(3) A structure constructor where each component is:an initialization expression”
Insert “and no component has the ALLOCATABLE attribute’

{ Exclude structure congtructors containing allocatable components from initialization expressions.}

7.5.1.5, paragraph after Note 7.43 [109:35-38]
After “nonpointer components’ change“ .’sto

“that are not alocatable arrays. For allocatable array components the following sequence of operatiors is

applied:

1. If the component of variableis currently allocated, it is deall ocated.

2. If the component of expris currently allocated, the corresponding component of variableis
allocated with the same’bounds. The value of the component of expr is then assigned to the
corresponding component of variable using intrinsic assignment.”

{ Specify semantics to be tised for assignment of derived types containing dlocatable array components. Note
that because pointers.to-dedllocated objects become undefined, this definition does not rule out optimising
away the allocation-dedll ocation when the components are already allocated with the same shape }

7.5.1.5, Aftef. Note 7.44 [110:5+]
Addnew note:

“Note'7.44.1.

If endlocatable array component of expr is ot currently dlocated, the corresponding component of varigble

has an alocation status of not currently allocated after execution of the assignment.”

{ Note that ;Rcignmpn’r: contai ning unallocated components are allowed and havethe m(lnnr-rprl effect }

9.4.2, paragraph after Note 9.26 [149:6]
After “If a derived type ultimatdy contains a pointer component”
Insert “or an allocatable array component”
{ Exclude objects of derived type containing ultimate array components from appearing in i/o statements.}
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