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Foreword

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

International Standards are drafted in accordance with the rules given in the ISO/IEC Directivesy\Pa

the following types:

— type 1, when the required support cannot be obtained for
repeated efforts;

ommittee _has olleta of adifferent kind from that which is normally
Q ) g axt”, fore 2).

software interfaces.
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O Introduction

This technical report specifies an extension to the module program unit facilities of the programming language
Fortran. Fortran is specified by the International Standard |SO/IEC 1539-1:2004.

The module system of Fortran, as standardized by 1SO/IEC 1539-1:2004, while adequate for programs of modest
size, has shortcomings that become evident when used for large programs, or programs having large modules.
The primary cause of these shortcomingsis that modules are monoalithic.

I SO/IEC 1539-1:2004.

It is the intention of ISO/IEC JTC1/SC22 that the semanti
included in the next revision of the Fortran International Sta

of tractable sizexwithout\expdsing private entities to uncontrolled use.

Decomposing a complitated intellectual concept may furthermore require circularly dependent modules, but this
is prohibited by 1SO/IEC 1539-1:2004. It is frequently the case, however, that the implementations of some
parts of the concept depend upon the interfaces of other parts. Because the module facility defined by 1SO/IEC
1539-1:2004 does not distinguish between the implementation and interface, this distinction cannot be exploited
to break the circular dependence. Therefore, modules that implement large intellectual concepts tend to become
large, and thus expensive to maintain reliably.

Using facilities specified in this technical report, complicated concepts can be implemented in submodules that
access modules, rather than modules that access modules, thus reducing the possibility for circular dependence
between modules.

0.1.2 Avoiding recompilation cascades
Once the design of a program is stable, few changes to a module occur initsinterface, that is, in its public data,

public types, the interfaces of its public procedures, and private entities that affect their definitions. We refer to
the rest of a module, that is, private entities that do not affect the definitions of public entities, and the bodies of
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its public procedures, as its implementation. Changes in the implementation have no effect on the trandlation of
other program units that access the module. The existing module facility, however, draws no structural distinction
between the interface and the implementation. Therefore, if one changes any part of a module, most language
trandation systems have no alternative but to conclude that a change might have occurred that could affect the
trandation of other modules that access the changed module. This effect cascades into modules that access
modules that access the changed module, and so on. This can cause a substantial expense to retranslate and
recertify alarge program. Recertification can be several orders of magnitude more costly than retranslation.

Using facilities specified in this technical report, implementation details of a module can be er

apsulated in

by changes can be shortened.

0.1.3 Packaging proprietary software

the source text of the module cannot be published as a
without either exposing trade secrets, or requiring the exy
every time arevision is published.

unit’s author to control how™odybe procedures are allocated among object files. One can then collect sets of
object files that correspond to a module and its submodulesinto alibrary.

0.2 Disadvantage of using this facility

Translator systems will find it more difficult to carry out global inter-procedural optimizations if the program
uses the facility specified in this technical report. Interprocedural optimizations involving proceduresin the same
module or submodule will not be affected. When translator systems become able to do global inter-procedural
optimization in the presence of this facility, it is possible that requesting inter-procedural optimization will cause
compilation cascadesin thefirst situation mentioned in subclause 0.1.2, even if thisfacility is used. Although one
advantage of thisfacility could perhaps be reduced in the case when users request inter-procedural optimization, it
would remain if users do not regquest inter-procedural optimization, and the other advantages remain in any case.
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TECHNICAL REP(J;“. ...L;OIIEC TR 19767:2005(E)

Information technology — Programming languages — Fortran —
Enhanced Module Facilities

1 General

1.1 Scope

This technical report specifies an extension to the module facilities of the programmi
Fortran language is specified by International Standard 1SO/IEC 1539-1:2004 : Edkira
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