
B C Reference number
ISO/IEC 10746-4:1998(E)

INTERNATIONAL
STANDARD

ISO/IEC
10746-4

First edition
1998-12-15

Information technology — Open Distributed
Processing — Reference Model:
Architectural semantics

Technologies de l'information — Traitement distribué ouvert — Modèle de
référence: Sémantique architecturale

This is a preview - click here to buy the full publication

https://webstore.iec.ch/publication/9553&preview=1


ISO/IEC 10746-4:1998(E)

©   ISO/IEC 1998

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means, electronic or
mechanical, including photocopying and microfilm, without permission in writing from the publisher.

      ISO/IEC Copyright Office • Case postale 56 • CH-1211 Genève 20 • Switzerland

Printed in Switzerland

ii

Contents Page

1 Scope ............................................................................................................................................................ 1

2 Normative references ..................................................................................................................................... 2

3 Definitions...................................................................................................................................................... 2

3.1 Definitions from ISO/IEC 8807.......................................................................................................... 2

3.2 Definitions from ITU-T Recommendation Z.100............................................................................... 2

3.3 Definitions from the Z-Base Standard ................................................................................................ 3

3.4 Definitions from ISO/IEC 9074.......................................................................................................... 3

4 Interpretation of modelling concepts ............................................................................................................. 3

4.1 Architectural semantics in LOTOS..................................................................................................... 3

4.2 Architectural semantics in ACT ONE ................................................................................................ 9

4.3 Architectural semantics in SDL-92..................................................................................................... 15

4.4 Architectural semantics in Z ............................................................................................................... 20

4.5 Architectural semantics in ESTELLE................................................................................................. 25

This is a preview - click here to buy the full publication

https://webstore.iec.ch/publication/9553&preview=1


© ISO/IEC ISO/IEC 10746-4:1998(E)

iii

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. Draft
International Standards adopted by the joint technical committee are circulated to national bodies for voting. Publication
as an International Standard requires approval by at least 75 % of the national bodies casting a vote.

International Standard ISO/IEC 10746-4 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information
technology, Subcommittee SC 33, Distributed application services, in collaboration with ITU-T. The identical text is
published as ITU-T Recommendation X.904.

ISO/IEC 10746 consists of the following parts, under the general title Information technology — Open Distributed
Processing — Reference Model:

— Part 1: Overview

— Part 2: Foundations

— Part 3: Architecture

— Part 4: Architectural semantics
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Introduction

This Recommendation | International Standard is an integral part of the ODP Reference Model. It contains a
formalisation of the ODP modeling concepts defined in ITU-T Rec. X.902  ISO/IEC 10746-2, clauses 8 and 9. The
formalisation is achieved by interpreting each concept in terms of the constructs of the different standardised formal
description techniques.

This Recommendation | International Standard is accompanied by an amendment and a technical report. The associated
amendment focuses on the formalisation of the computational viewpoint language contained in ITU-T Rec. X.903 |
ISO/IEC 10746-3. The associated technical report contains examples on how the formalisation of the ODP Reference
Model can be applied to develop specifications.
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The rapid growth of distributed processing has lead to a need for a coordinating framework for the standardization of
Open Distributed Processing (ODP). This Reference Model of ODP provides such a framework. It creates an
architecture within which support of distribution, interworking, interoperability and portability can be integrated.

The Basic Reference Model of Open Distributed Processing (RM-ODP), (see ITU-T Recs. X.901 to X.904 | ISO/IEC
10746), is based on precise concepts derived from current distributed processing developments and, as far as possible,
on the use of formal description techniques for specification of the architecture.

The RM-ODP consists of:

– ITU-T Rec. X.901 | ISO/IEC 10746-1: 2YHUYLHZ:�Contains a motivational overview of ODP giving
scooping, justification and explanation of key concepts, and an outline of ODP architecture. This part is
not normative.

– ITU-T Rec. X.902 | ISO/IEC 10746-2: )RXQGDWLRQV:� Contains the definition of the concepts and
analytical framework and notation for normalized description of (arbitrary) distributed processing
systems. This is only to a level of detail sufficient to support ITU-T Rec. X.903 | ISO/IEC 10746-3 and to
establish requirements for new specification techniques. This part is normative.

– ITU-T Rec. X.903 | ISO/IEC 10746-3: $UFKLWHFWXUH: Contains� the specification of the required
characteristics that qualify distributed processing as open. These are the constraints to which ODP
standards must conform. It uses the descriptive techniques from ITU-T Rec. X.902 | ISO/IEC 10746-2.
This part is normative.

– ITU-T Rec. X.904 | ISO/IEC 10746-4: $UFKLWHFWXUDO�6HPDQWLFV:�Contains a formalisation of the ODP
modeling concepts defined in ITU-T Rec. X.902 | ISO/IEC 10746-2, clauses 8 and 9, and a formalisation
of the viewpoint languages of ITU-T Rec. X.903 | ISO/IEC 10746-3. The formalisation is achieved by
interpreting each concept in terms of the constructs of the different standardized formal description
techniques. This part is normative.

The purpose of this Recommendation | International Standard is to provide an architectural semantics for ODP. This
essentially takes the form of an interpretation of the basic modeling and specification concepts of ITU-T Rec. X.902 |
ISO/IEC 10746-2 and viewpoint languages of ITU-T Rec. X.903 | ISO/IEC 10746-3, using the various features of
different formal specification languages. An architectural semantics is developed in four different formal specification
languages: LOTOS, ESTELLE, SDL and Z. The result is a formalization of ODP’s architecture. Through a process of
iterative development and feedback, this has improved the consistency of ITU-T Rec. X.902 | ISO/IEC 10746-2 and
ITU-T Rec. X.903 | ISO/IEC 10746-3.

An architectural semantics provides the additional benefits of:

– assisting the sound and uniform development of formal descriptions of ODP systems; and

– of permitting uniform and consistent comparison of formal descriptions of the same standard in different
formal specification languages.

Rather than provide a mapping from all the concepts of ITU-T Rec. X.902 | ISO/IEC 10746-2, this Recommendation |
International Standard focuses on the most basic. A semantics for the higher level architectural concepts is provided
indirectly through their definition in terms of the basic ODP concepts.

Examples of the use of some of the formal specification languages in this report can be found in TR 10167 (Guidelines
for the Application of ESTELLE, LOTOS and SDL).

In the following clauses, the concepts are numbered in accordance with the scheme used in ITU-T Rec. X.902 |
ISO/IEC 10746-2.

1 Scope
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This Recommendation | International Standard specifies an architectural semantics for ODP. This is required to:

– provide formalisation of the ODP modelling concepts;

– assist sound and uniform development of formal descriptions of standards for distributed systems;

– act as a bridge between the ODP modelling concepts and the semantic models of the specification
languages: LOTOS, SDL, ESTELLE and Z;

– provide a basis for uniform and consistent comparison between formal descriptions of the same standard
in specification languages that are used to develop an architectural semantics.

This part is normative.

� 1RUPDWLYH�UHIHUHQFHV

The following Recommendations and International Standards contain provisions which, through reference in this text,
constitute provisions of this Recommendation | International Standard. At the time of publication, the editions indicated
were valid. All Recommendations and Standards are subject to revision, and parties to agreements based on this
Recommendation | International Standard are encouraged to investigate the possibility of applying the most recent
edition of the Recommendations and Standards listed below. Members of IEC and ISO maintain registers of currently
valid International Standards. The Telecommunication Standardization Bureau of the ITU maintains a list of currently
valid ITU-T Recommendations.

– ISO/IEC 8807:1989, ,QIRUPDWLRQ� SURFHVVLQJ� V\VWHPV� ±� 2SHQ� 6\VWHPV� ,QWHUFRQQHFWLRQ� ±� /2726� ±� $
IRUPDO�GHVFULSWLRQ�WHFKQLTXH�EDVHG�RQ�WKH�WHPSRUDO�RUGHULQJ�RI�REVHUYDWLRQDO�EHKDYLRXU�

– ITU-T Recommendation Z.100 (1993), &&,77 6SHFLILFDWLRQ�DQG�'HVFULSWLRQ�/DQJXDJH��6'/��

– ISO/IEC TR 10167:1991, ,QIRUPDWLRQ� WHFKQRORJ\�±�2SHQ�6\VWHPV�,QWHUFRQQHFWLRQ�±�*XLGHOLQHV� IRU� WKH
DSSOLFDWLRQ�RI�(VWHOOH��/2726�DQG�6'/�

– ISO/IEC 135681), ,QIRUPDWLRQ� WHFKQRORJ\� ±� 3URJUDPPLQJ� /DQJXDJHV� WKHLU� (QYLURQPHQWV� DQG� 6\VWHP
6RIWZDUH�,QWHUIDFHV��=�6SHFLILFDWLRQ�ODQJXDJH�

– The Z Notation, $�5HIHUHQFH�0DQXDO�� -�0�� 6SLYH\�� ,QWHUQDWLRQDO� 6HULHV� LQ� &RPSXWHU� 6FLHQFH�� 6HFRQG
(GLWLRQ��3UHQWLFH�+DOO�,QWHUQDWLRQDO��1992�

– ISO/IEC 9074:1997, ,QIRUPDWLRQ� WHFKQRORJ\� ±� 2SHQ� 6\VWHPV� ,QWHUFRQQHFWLRQ� ±� (VWHOOH�� $� IRUPDO
GHVFULSWLRQ�WHFKQLTXH�EDVHG�RQ�DQ�H[WHQGHG�VWDWH�WUDQVLWLRQ�PRGHO�

� 'HILQLWLRQV

��� 'HILQLWLRQV�IURP�,62�,(&�����

This Recommendation | International Standard makes use of the following terms defined in ISO/IEC 8807:

DFWLRQ� GHQRWDWLRQ�� DFWXDOLVDWLRQ� RI� SDUDPHWHUV�� EHKDYLRXU� H[SUHVVLRQ�� FKRLFH�� FRQIRUPDQFH�� GLVDEOLQJ�� HQDEOLQJ�
HQULFKPHQW��HTXDWLRQ��HYHQW��H[WHQVLRQ�� IRUPDO�JDWH� OLVW�� IRUPDO�SDUDPHWHU� OLVW��JDWH��JDWH�KLGLQJ��JXDUG�� LQVWDQWLDWLRQ�
LQWHUOHDYLQJ�� LQWHUQDO� REVHUYDEOH� HYHQW�� RSHUDWLRQ�� SDUDOOHO� FRPSRVLWLRQ�� SDUDPHWHULVHG� W\SH� GHILQLWLRQ�� SURFHVV
GHILQLWLRQ��UHGXFWLRQ��VHOHFWLRQ�SUHGLFDWH��VRUW��V\QFKURQLVDWLRQ��W\SH�GHILQLWLRQ��YDOXH�SDUDPHWHU�OLVW�

��� 'HILQLWLRQV�IURP�,78�7�5HFRPPHQGDWLRQ�=����

This Recommendation | International Standard makes use of the following terms defined in ITU-T Rec. Z.100:

DFWLRQ� VWDWHPHQW�� DFWLYH�� DWOHDVW�� EORFN� �W\SH��� FDOO�� FKDQQHO�� FRQWHQW� SDUDPHWHU�� FRQWLQRXV� VLJQDO�� FUHDWH�� HQDEOLQJ
FRQGLWLRQ�� H[SRUW�� H[SRUWHG� SURFHGXUH�� H[SRUWHG� YDULDEOH�� ILQDOL]HG�� JDWH�� LPSRUW�� LPSRUWHG� YDULDEOH�� LQSXW�� QH[WVWDWH�
QRGHOD\��QRZ��RXWSXW��SURFHGXUH��SURFHVV��W\SH���SURYLGHG��UHGHILQHG��UHPRWH�SURFHGXUH��UHVHW��UHWXUQ��UHYHDOHG�YDULDEOH�
VHUYLFH��W\SH���VHW��VLJQDO��VLJQDOURXWH��VWRS��V\VWHP��W\SH���WDVN��WLPH��WLPHU��WUDQVLWLRQ��YLHZ��YLHZHG�YDULDEOH��YLUWXDO�

_______________
1) Currently at the stage of draft.

This is a preview - click here to buy the full publication

https://webstore.iec.ch/publication/9553&preview=1



