Information technology —
Programming langtiages,
their environmeits and
system software interfaces
— Guidelinexz for language
bindings

[
bSlo ..making excellence a habit.


https://www.stdhive.com/standards/bs-pd-isoiec-tr-101822016-pdf/

PD ISO/IEC TR 10182:2016

PUBLISHED DOCUMENT

National foreword

This Published Document is the UK implementation of ISO/IEC
TR 10182:2016. It supersedes BS ISO/IEC TR 10182:1993 which is
withdrawn.

The UK participation in its preparation was entrusted to Technical
Committee IST/5, Programming languages, their environments and
system software interfaces.

A list of organizations represented on this committee can be
obtained on request to its secretary.

This publication does not purport to include all the necessary
provisions of a contract. Users are responsible for its correct
application.

© The British Standards Institution 2016. Published by BSI S.anauards
Limited 2016

ISBN 978 0 580 88135 0
ICS 35.060

Compliance with a British Standard cannot -onier immunity from
legal obligations.

This Published Document was pub'ished under the authority of the
Standards Policy and Strategy Con mittee on 31 March 2016.
Amendments issued since piblication

Date Text ffectea



https://www.stdhive.com/standards/bs-pd-isoiec-tr-101822016-pdf/

PD ISO/IEC TR 10182:2016

TECHNICAL ISO/IECTR
REPORT 10182

First edition
2016-03-15

Information technology —
Programming languages, their
environments and systein software
interfaces — Guidelin=s for language
bindings

Technologies de l'informatic» .lLangages de programmation, leurs

environnements et inter’uces Icgicielles des systémes — Techniques
d’interface pour les narn.=s c e langages de programmation

Reference number

ISO/IEC TR 10182:2016(E)
e ° ©ISO/IEC 2016



https://www.stdhive.com/standards/bs-pd-isoiec-tr-101822016-pdf/

PD ISO/IEC TR 10182:2016
ISO/IEC TR 10182:2016(E)

COFYRIGHT PROTECTED DOCUMENT

© ISO/IEC 2016, Published in Switzerland

All richts -eserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or-hy (ny means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior

vri’cen permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
t. 2 requester.

ISO copyright office

Ch. de Blandonnet 8 « CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47
copyright@iso.org

Www.iso.org

ii © ISO/IEC 2016 - All rights reserved


https://www.stdhive.com/standards/bs-pd-isoiec-tr-101822016-pdf/

PD ISO/IEC TR 10182:2016
ISO/IEC TR 10182:2016(E)

Contents Page
FFOT@WOTM ........ooccccceeeesse e85 5588585555555 iv
TIUETOQUICEION........ccoo s \%
1 Scope
2 Terms and definitions
2.1
2.2
3 Overview of functional binding methods 3
3.1 Introduction to Methods. ... 3
3.2 System Facility Standard Procedural Interface (Method 1)...... . 4
3.3 User-Defined Procedural Interfaces (Method 2) ...t )
3.4 Programming Language Extensions with Native Syntax (Method 3) ... ..o e 5
3.5 Programming Languages with Embedded Alien Syntax (Method 4) ... 6
3.6 Binding Pre-Existing Language Elements (Method 5) 6
3.7 10701 0ol 105 o) o 100 6
4 GUIEAEIINES ... ssses s s e s
4.1 Organizational Guidelines for Preparation of Languag= FPiidings
4.2 General Technical GUIdelines. ... s ...coreeenresesneseesnes
4.3 Recommendations for Functional Specifications.....«..
4.4 Method-Dependent Guidelines for Language Bin il OS .. ...,
4.4.1 Introduction to Method-Dependent Cuid@rines. ...
4.4.2  Guidelines for Standard Procedural l.3ter aces ...,
4.4.3  Guidelines for User Defined Prozeacral Interfaces ...
444  Guidelines for Programming .angoage Extensions with Native Syntax....................
445  Uses of Programming Langu. ges with Embedded Alien Syntax........cconen 18
5 FUBUTE QITF@CHIOTNIS ...t
Annex A (informative) Graphic Binding E. Grtules. ...

Annex B (informative) GKS Bindings Gcner.c Issues

BIDLEOZTAPIY ..o 0 e

© ISO/IEC 2016 - All rights reserved iii


https://www.stdhive.com/standards/bs-pd-isoiec-tr-101822016-pdf/

PD ISO/IEC TR 10182:2016
ISO/IEC TR 10182:2016(E)

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]TC 1.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria neeacd i1cr
the different types of document should be noted. This document was drafted in accordance with :he
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be tiie subject
of patent rights. ISO and IEC shall not be held responsible for identifying any.or nll such patent
rights. Details of any patent rights identified during the development of the docu:men. will be in the
Introduction and/or on the ISO list of patent declarations received (see www.iso.arg, patcnts).

Any trade name used in this document is information given for the conven. nce of users and does not
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and_~xp.=ssions related to conformity
assessment, as well as information about ISO’s adherence *o t.::e WTO principles in the Technical
Barriers to Trade (TBT), see the following URL: Foreword — Supnlewientary information.

The committee responsible for this Technical Report is/1SO/ILC JTC 1, Information technology, Sub-
Committee SC 22, Programming languages, their environmen.=.cad system software interfaces.

This first edition of ISO/IEC TR 10182:2016 cance's and replaces the first edition of
ISO/IEC TR 10182:1993, of which it constitutes a n 1.7+ revision with the following changes:

— the references section has been deleted;

— minor editorial errors have been cor ~ec.2d.
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Introduction

This Technical Report is a compilation of the experience and knowledge gained by the members of
ISO/IEC JTC1/SC22/WG11 (Techniques for Bindings) from the generation of programmers’ interfaces
to FUNCTIONAL INTERFACE STANDARDS. Although current experience was derived from the fields
of computer graphics and database management, the problems discussed are thought to be generally
applicable for mappings of other functional interface standards to programming languages. This
Technical Report is intended

a) toidentify the problems and conflicts which shall be resolved;
b) to suggest guidelines for future use;

c) to provide scope and direction to required additional work, such as common prec-eara: calling
mechanisms and data types; and

d) asa historical record of past experiences and decisions.

This Technical Report is incomplete; the authors have concentrated on thosc a1 2as where experience
and expertise was readily available. The ideas and issues brought forwarc here emerged from more
than 10 years of work, and are represented in International Standards.

Clause 3 of this Technical Report contains the results of a survey of curre.at methods used for language
binding development. Characteristics of each method are given, “ollowed by reasons for the selection of
the method.

Application of the methods has suggested some guideline: tht are presented in Clause 4. Clauses 3
and 4 contain documentation of the current state of la:guc ge binding efforts; Clause 5 addresses future
directions for language bindings.

Circulation ofthis Technical Reportisnecessaryatthisciage,asinputand discussion fromrepresentatives
of ISO/IEC JTC1/SC21 (functional specificat’on standards developers), ISO/IEC JTC1/SC24 (computer
graphics standards developers), and ISO/7EC 'TC1/SC22 (language standards developers) is urgently
sought. The Technical Report in its currcat orm may be useful for those about to embark on language
binding developments.

© ISO/IEC 2016 - All rights reserved v
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Information technology — Programming languages,
their environments and system software interfaces —
Guidelines for language bindings

1 Scope

This Technical Report is based on experience gained in the standardization of two major areas in
information processing. One area covers programming languages. The other area is coiono.=2d of the
services necessary to an application program to achieve its goal. The services are divide in.n coherent
groups, each referred to as a SYSTEM FACILITY, that are accessed through a FUNCCIGNAL 'NTERFACE.
The specification of a system facility, referred to as a FUNCTIONAL SPECIFICATION, Jefii.es a collection
of SYSTEM FUNCTIONS, each of which carries out some well-defined service.

Since in principle there is no reason why a particular system facility should nov e used by a program,
regardless of the language in which it is written, it is the practice of systom 1. cilit y specifiers to define
an ‘abstract’ functional interface that is language independent. In this~ay, “'.e concepts in a particular
system facility may be refined by experts in that area without reg. rd 15r language peculiarities. An
internally coherent view of a particular system facility is defined, relatiag the system functions to each
other in a consistent way and relating the system functions v> ( ther layers within the system facility,
including protocols for communication with other objects ir-the ‘otal system.

However, if these two areas are standardized indoveideitiy, it is not possible to guarantee that
programs from one operating environment can be movaod to another, even if the programs are written
in a standard programming language and use only standard system facilities. A language binding of a
system facility to a programming language providecianguage syntax that maps the system facility’s
functional interface. This allows a program written in the language to access the system functions
constituting the system facility in a standard way. The purpose of a language binding is to achieve
portability of a program that uses particular facilities in a particular language. Examples of system
facilities that have had language bind'ng. developed for them are GKS, NDL, and SQL (see Bibliography).
It is anticipated that further lang=ag: binding development will be required. Some system facilities
currently being standardized h.ve no language bindings and additional system facilities will be
standardized. There is a possibility of n x m language bindings, where n is the number of languages and
m the number of system facili*.es.

The scope of this Techn.-al Report is to classify language binding methods, reporting on particular
instances in detail, and \» produce suggested guidelines for future language binding standards.

Note that the J=nguage bindings and the abstract facility interfaces shall have a compatible run time
representatic, but the abstract facility does not necessarily have to be written in the host language.
For exampio. i1 the application program is using a Pascal language binding and the corresponding
facility is wricten in FORTRAN, there shall be a compatible run time representation in that operating
environinent. How this compatibility is achieved is outside the scope of these guidelines. This is
genrally 2 property of the operating environment defined by the implementor, and is reviewed briefly
i1 this Tecanical Report.

2 Terms and definitions

2.1 Terms

ABSTRACT SERVICE INTERFACE: An interface having an abstract definition that defines the format and
the semantics of the function invoked independently of the concrete syntax (actual representation) of
the values and the invocation mechanism.
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