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National foreword

This British Standard reproduces verbatim ISO/IEC 10746-4:1998 and
implements it as the UK national standard.

The UK participation in its preparation was entrusted to Technical Committee
IST/15, Software Engineering, which has the responsibility to:

— aid enquirers to understand the text;
— present to the responsible international/European committee any

enquiries on the interpretation, or proposals for change, and keep the UK
interests informed;

— monitor related international and European developments and
promulgate them in the UK.

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

The British Standards which implement international publications referred to
in this document may be found in the BSI Standards Catalogue under the
section entitled “International Standards Correspondence Index”, or by using
the “Find” facility of the BSI Standards Electronic Catalogue.

A British Standard does not purport to include all the necessary provisions of
a contract. Users of British Standards are responsible for their correct
application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, pages i and 11,
the ISO/IEC title page, pages i1 to 1v, pages 1 to 27 and a back cover.

This standard has been updated (see copyright date) and may have had
amendments incorporated. This will be indicated in the amendment table on
the inside front cover.

Amendments issued since publication

Amd. No. Date Comments

Documents

Document Sharing Hub

Full document details: BS ISO/IEC 10746-4:1998


http://www.avadocuments.com/doc/bs-iso-iec-10746-4-1998
http://www.avadocuments.com/doc/bs-iso-iec-10746-4-1998

BS ISO/TEC 10746-4:1998

Contents
Page
National foreword Inside front cover
Foreword 111
Text of ISO/IEC 10746-4 1
Documents

Document Sharing Hub
© BSI 03-2000 1

Full document details: BS ISO/IEC 10746-4:1998


http://www.avadocuments.com/doc/bs-iso-iec-10746-4-1998
http://www.avadocuments.com/doc/bs-iso-iec-10746-4-1998

Documents
.. blank Document Sharing Hub
11

Full document details: BS ISO/IEC 10746-4:1998


http://www.avadocuments.com/doc/bs-iso-iec-10746-4-1998
http://www.avadocuments.com/doc/bs-iso-iec-10746-4-1998

BS ISO/IEC 10746-4:1998

INTERNATIONAL ISO/IEC
STANDARD 10746-4

First edition
1998-12-15

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

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

LT
Iso I EC Reference number
NS g ISO/IEC 10746-4:1998(E)
Documents

Document Sharing Hub

Full document details: BS ISO/IEC 10746-4:1998


http://www.avadocuments.com/doc/bs-iso-iec-10746-4-1998
http://www.avadocuments.com/doc/bs-iso-iec-10746-4-1998

BS ISO/TEC 10746-4:1998

Contents

Foreword

Introduction

1 Scope

2 Normative references

3 Definitions

3.1 Definitions from ISO/IEC 8807

3.2 Definitions from ITU-T Recommendation Z.100
3.3 Definitions from the Z-Base Standard
3.4 Definitions from ISO/IEC 9074

4 Interpretation of modelling concepts
4.1 Architectural semantics in LOTOS
4.2  Architectural semantics in ACT ONE
4.3 Architectural semantics in SDL-92
4.4 Architectural semantics in Z

4.5 Architectural semantics in ESTELLE

Table 1 — Object environment
Table 2 — Object Interfaces

Page

_.
0 W W WM NIDMNIDNLDNMFE 4= Z

= o= DN =
Sy Ot W 0O

11

Full document details: BS ISO/IEC 10746-4:1998

Documents
B m Sharing Hub


http://www.avadocuments.com/doc/bs-iso-iec-10746-4-1998
http://www.avadocuments.com/doc/bs-iso-iec-10746-4-1998

BS ISO/TEC 10746-4:1998

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/TEC 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/TIEC 10746-3. The associated technical report
contains examples on how the formalisation of the
ODP Reference Model can be applied to develop
specifications.

1 Scope

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:
Overview: 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:
Foundations: 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:
Architecture: 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:
Architectural Semantics: 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/TIEC 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/TEC 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/TEC 10746-2 and

ITU-T Rec. X.903 | ISO/TEC 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).
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In the following clauses, the concepts are numbered
in accordance with the scheme used in
ITU-T Rec. X.902 | ISO/TEC 10746-2.

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.

2 Normative references

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, Information processing
systems — Open Systems Interconnection —
LOTOS — A formal description technique based
on the temporal ordering of observational
behaviour.
— ITU-T Recommendation Z.100 (1993), CCITT
Specification and Description Language (SDL).
— ISO/IEC TR 10167:1991, Information
technology — Open Systems Interconnection —
Guidelines for the application of Estelle, LOTOS
and SDL.

D Currently at the stage of draft.

— ISO/IEC 13568, Information technology —
Programming Languages their Environments
and System Software Interfaces, Z Specification
languagel).

— The Z Notation, A Reference Manual,

J.M. Spivey, International Series in Computer
Science, Second Edition, Prentice-Hall
International, 1992.

—ISO/IEC 9074:1997, Information technology —
Open Systems Interconnection —

Estelle: A formal description technique based on
an extended state transition model.

3 Definitions
3.1 Definitions from ISO/IEC 8807

This Recommendation | International Standard
makes use of the following terms defined in

ISO/IEC 8807:

action denotation, actualisation of parameters,
behaviour expression, choice, conformance,
disabling, enabling, enrichment, equation, event,
extension, formal gate list, formal parameter list,
gate, gate hiding, guard, instantiation, interleaving,
internal observable event, operation, parallel
composition, parameterised type definition, process
definition, reduction, selection predicate, sort,
synchronisation, type definition, value parameter
list.

3.2 Definitions from
ITU-T Recommendation Z.100

This Recommendation | International Standard

makes use of the following terms defined in
ITU-T Rec. Z.100:

action statement, active, atleast, block (type), call,
channel, content parameter, continous signal, create,
enabling condition, export, exported procedure,
exported variable, finalized, gate, import, imported
variable, input, nextstate, nodelay, now, output,
procedure, process (type), provided, redefined,
remote procedure, reset, return, revealed variable,
service (type), set, signal, signalroute, stop, system
(type), task, time, timer, transition, view, viewed
variable, virtual.

3.3 Definitions from the Z-Base Standard

This Recommendation | International Standard
makes use of the following terms defined in
the Z-Base Standard:

axiomatic description, conjunction, data refinement,
invariant, operation refinement, overriding,
postcondition, precondition, schema (operation,
state, framing), schema calculus, schema
composition.
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3.4 Definitions from ISO/IEC 9074

This Recommendation | International Standard
makes use of the following terms defined in
ISO/TIEC 9074:

activity, assignment statement, attach, channel,
channel definition, connect, control state,
DELAY-Clause, detach, disconnect, exported
variable; external interaction point, FROM-Clause,
function, init, instantiation, interaction, interaction
point, module body definition, module header
definition, module instance, output, parent instance,
primitive procedure, procedure, PROVIDED-Clause,
release, role, systemactivity, systemprocess,
TO-Clause, transition, transition block, transition
clause, WHEN-clause.

4 Interpretation of modelling concepts
4.1 Architectural semantics in LOTOS

LOTOS is a standardized ISO/IEC 8807) Formal
Specification Language (FSL). Tutorial material is
available in the standard.

This clause explains how the fundamental modeling
concepts can be expressed in LOTOS

(see ISO/IEC 8807). It should be pointed out that
there exist two main ways in LOTOS to model the
concepts contained in ITU-T Rec. X.902 |

ISO/TEC 10746-2. These are based upon the process
algebra part of the language and the ACT ONE data
typing part of the language. Since the ACT ONE
formalisation of the concepts is applicable to SDL-92
also, the ACT ONE formalization is given in an
independent clause. See 4.2.

To avoid confusion in the ODP and LOTOS
terminology, the following clause uses italics to
denote LOTOS specific terms.

4.1.1 Basic modeling concepts
4.1.1.1 Object

An instantiation of a LOTOS process definition
which can be uniquely referenced.

4.1.1.2 Environment (of an object)

The part of a model which is not part of the object.
In LOTOS, the environment of an object within a
specification at a given time is given by the
environment of the specification and by the other
behaviour expressions that are composed with that
object in the specification at that time.

NOTE The environment of a specification is empty if the
specification is not parameterised.

4.1.1.3 Action

Actions in LOTOS are modeled as either internal
events or observable events. All events in LOTOS are
atomic. An internal action may be given explicitly by
the internal event symbol, i, or by an event
occurrence whose associated gate is hidden from the
environment.

An interaction is represented in LOTOS by a
synchronisation between two or more behaviour
expressions associated with objects at a common
interaction point (gate). Interactions may be of the
kind:
— pure synchronisation on a common gate with
no offer: No passing of values between objects
occurs;

— !and ! for pure synchronisation: No values are
exchanged between the objects;

— l'and ? for value passing provided the ? event
contains the ! event: Another way of considering
this is that the ! event selects a value from a
choice of values for the ? event;

— 2 and ? for value establishment: Here the effect
is an agreement on a value from the intersection
of the set of values. If the intersection of the
values is the empty set then no synchronisation
and hence no interaction occurs.

If a non-atomic granularity of actions is required
event refinement may be used. This will then enable
non-instantaneous and overlapping actions to be
modelled. It should be noted that event refinement
1s a non-trivial problem, especially when
behavioural compatibility is to be maintained.

There exists no construct in LOTOS to express
cause and effect relationships, although this might
sometimes be possible to represent informally.

4.1.1.4 Interface

An abstraction of the behaviour of an object that
consists of a subset of the observable actions of that
object. As all observable actions of an object in
LOTOS require gates with which to synchronise
with the environment, the subset of observable
actions is usually achieved by partitioning the gates
given in the process definition associated with the
object. In order to obtain an interface, hiding the
gates not required for the interface under
consideration can be achieved. Alternatively,
synchronising on only a subset of the gates
associated with an object can be used. In this case,
actions occurring at those gates in the process
definition not in the set synchronised with, may be
regarded as actions internal to the object as far as
the environment synchronising on those gates
making up the interface is concerned.
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