BRITISH STANDARD BS ISO/IEC
14752:2000

Information
technology —

Open Distributed
Processing — Protocol
support for
computational
interactions

ICS 35.100.01

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW w
Y \ W

Document Sharing Hub

Full document details: BS ISO/IEC 14752:2000


http://www.avadocuments.com/doc/bs-iso-iec-14752-2000
http://www.avadocuments.com/doc/bs-iso-iec-14752-2000

BS ISO/IEC 14752:2000

National foreword

This British Standard reproduces verbatim ISO/IEC 14752:2000 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, the ISO/IEC title page,
pages ii to v, a blank page, pages 1 to 28, an inside back cover and a back cover.

The BSI copyright notice displayed in this document indicates when the document
was last issued.

This British Standard, having Amendments issued since publication
been prepared under the
direction of the DISC Board, was Amd. No. Date Comments

published under the authority of
the Standards Committee and
comes into effect on

15 October 2000

© BSI 10-2000

ISBN 0 580 36528 X ... Documents

= Document Sharing Hub

Full document details: BS ISO/IEC 14752:2000


http://www.avadocuments.com/doc/bs-iso-iec-14752-2000
http://www.avadocuments.com/doc/bs-iso-iec-14752-2000

INTERNATIONAL ISO/IE
STANDARD 14752

First edition
2000-04-15

Information technology — Open Distributed
Processing — Protocol support for
computational interactions

Technologies de l'information — Traitement distribué ouvert — Support du
protocole pour les interactions d'ordinateurs

Reference number
ISO/IEC 14752:2000(E)

TR\
@ Documents

Document Sharing Hub

Full document details: BS ISO/IEC 14752:2000


http://dx.doi.org/10.3403/02110843U
http://dx.doi.org/10.3403/02110843U
http://www.avadocuments.com/doc/bs-iso-iec-14752-2000
http://www.avadocuments.com/doc/bs-iso-iec-14752-2000

ISO/IEC 14752:2000(E)

Documents

. Document Sharing Hub
ii

Full document details: BS ISO/IEC 14752:2000


http://www.avadocuments.com/doc/bs-iso-iec-14752-2000
http://www.avadocuments.com/doc/bs-iso-iec-14752-2000

ISO/IEC 14752:2000(E)

CONTENTS

Page

1 S0P ettt ettt e et e et e et ettt e et e e et e eaaeeeaateeaaeeeaaeeaneeateearenanaae
2 NOTMALIVE RETEIEIICES. .....ccovviiiiiiieeie ettt e et e et e et e e et e s ee st e s aesaaaaesaansessassessasseesaseeseseenn 2
2.1 Identical Recommendation | International Standards................ccooveeiiviiieiinieineeceee et 2
2.2 Other SPECI ICALIONS. .......ccciiiieiieecieeeeeitieee et ettt e et e e ettt se e e et esteseteeesseesesseeeseseesaseeeesnaesaseesans 2
3 DEIINILIONS. ¢...e ettt ettt ettt e et e et e s e e e e ere e et e e st e e e e et e e et e e et e e teeneee st esaeaaenaes 2
3.1 Terms defined in the ODP Reference Model: FOUuNdations...........oeevveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeieesaans 2
3.2  Terms defined in the ODP Reference Model: Archit@CtUIE. ........oeveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenns 3
3.3 Definitions for protocol support for computational interactions..............cccoeeeevveereeereereeeieeeieeenans 3
4 ADDTEVIALIONS ...ttt ettt e et ee et aeeeeae e e e e e s e e s eeeeaeesaneeeeaaeesereeeaeeaeesaaeseeeeeereeennes 4
COMVENEIONS ...veieeutiieeiiieeeeteeeeteeeetee ettt e ettt e ee ettt eeaeteesaeaeesaneeeeeaeeeaeeeesneeeseesseeeaaneeesaseaeesanseesansesssanesessesaees 4
6 OVETVIBW....uiiiiieiiiee ettt e ettt ettt e et e e et e e e aaeesesaseeeeeateesaaeeeemaeseaeeseseeeneeeeaeeeasaseesanseesenseesaseessaseeanees 4
6.1  General Interworking Framework...........ccccoeiiriiieiiiiiiccce ettt 4
6.2 Liaisons between channel ODJECES ........c.cecvivuicuiciieieeiiticeicictceee ettt 5
6.3 FaClities OFf the GIF ........ooo.oiiiuiiiieie et ee e e e e e e e et e e et e e e eeeeeeeseeeeeenssesseseesesseesssseenes 6
6.4  Computational operations and SIZNALS.............c..coeuiieiiiiiiiiiie ettt e eeeee e eeeesee e ereeeeeesaeeas 6
6.5  Encoding of computational infOrmation...............c.ooeuiiiieiieeeieeeeeeeeeeeeeeeeeeee et eeeeeeeeseeeeeeeeeeeeeens 7
7 TN ACE TEIIENCES. .. .ottt e et e et e et e e e e e s e e e e eeeaeeessaeesseeesssensseeseesnes 7
8 SEIVICE MOAEL ...ttt e et e et e e e e et e e s e e e s eeseeeeneeeeseenesesseseseneesnes 7
8.1 SEIVICE PIIMItIVES .....couiiuiiiuiiiiriieiieiete ettt ettt ettt ettt et e e e ess e e easenesessaeeseete et eneeeenees 7
8.2 ASSOCIALIONS ....veieiieeiiceieceie ettt ettt et e et e et e et e st e e e e eeeeeneeeeeeeeeeeseeereennseseaeeaseeeareanesnaans 8
9 Basic interworking faCility .........cccevieiruirieieieieeeeeeee ettt et n et 9
0.1 REQUESE ...ttt ettt ettt et et ae et ettt ettt et e ee e et e et et et et e et eae et et eeenen 9
0.2 RESUIL e e et e et e et eet e e e e e e eaeeeaaraeeee e e areraarseans 10
0.3 CANCEL e et e e et et e et e e e rareaaaeeeaeraeearaeeereaenes 10
0.4 ADBOIt ettt e et e e e e e e e e et eeaaaeaearereasaneeananeeaneeanneean 11
9.5  State table for the Basic Interworking FaCility ............c.ccooviiieiiiiiireeeeieeeeeeeee ettt eeeeeee 11
L0 ACCESS FACKIILY ..ottt ettt ettt e e e e e et e et e et eeeesaeeeeeee e e eneeaenaeaeeaeenes 12
10,1 SYNEAX-PIOPOSE ......coeevuiimintintirteeiteteete sttt et et este s e st et et e e eteeteneeseeseseeneesseseensensesssaesaeessessasesesnesaes 12
10.2 SYNEAX-AAVISE ...c.eetiiiiiriiieieteeseee ettt ettt ee et et s sttt ese st e st e e e te e et eeseeseeseeaenenenes 13
JO.3  ACCESS=CANCEL .....uviiieiiieiiieeieieeeeeeee ettt et eeee e e e e e e eeeeeeeeeeeeeeasseesesseesesesseeeseseeeesesessesenseenes 13
10.4  ACCESS=ADOTT ...ttt ettt ettt et e ae e et e e et e e e e e e e e st e e e e eaeeenseeeee e e e e eeeeeneesneeeeeeeanns 14
10.5 State table for the ACCeSS FACIIILY ........couiiiuiiiiiiieiiieeeee et e e e e e e e e e eee e e e e eeeee e e e s eanas 14
11 L0CAtION fACIIILY ..ottt ettt ettt ettt e et et e e e eeanns 15
111 LOCRHON-QUETY ......oueviuieieieieietetestete e eete sttt eesess et e e et s seeese e eseeeeseeseneeeeeseneeseseeseeeeaeneaea 15
11,2 LOCAION-AAVISE ....eeevvieeeeeeeeeeee ettt e e e e e e e e e e e e eeeee e e e e seeeeeee s eesaeseeseeesseesseeeeeeesessses 15
11.3 LOCAON-CANCEL .....cevviiiiieicieie ettt e e et e e e e e e ee e e e e e e e eae e e eeeeeeeeeeeeeeeeeesesesnsoeaeeas 16
11.4  LOCAtION-GDOTL ......eiieiiiiiiiecieieceee ettt et e et e e e e e e e e e eeeeeseseeseseeeseeeeeeeseesensseneneseneseeaees 17
11.5 State table for the Location FaCIlity .............ccoueiviiiiuiiieeeeeeeeee et e et e e e e eeeeeeeeeeeeeeseseeenees 17
12 Association management fACILILY...........cocovirueurieuiiisieiieie ettt 18
12,1 ASSOCIAtION-TEQUESL.......cc.eotrueiruirtenienieteee e ete ettt et et te e esese st st eteatesssee et e e seeeesete e eeeseenseeesens 18
12,2 ASSOCIAtION-CCEPL ... .everuieiiiiretieitieteeteeteete et eteeteete et et e ae e easeeeeeeeeete st eeeeeeaeeeeeeeeesesseseseessasens 18
12,3 ASSOCIALION-TEJECE .......eoueuieuireirtieieieeteetete ettt ete ettt r et e et eseees e e e e eaeeeeeseeeeseeeeeeeeneeeeeeeeesens 19
12,4 ASSOCIALION-CLOSE........oeieuriieeiieeeeeieeeee ettt et e e e e e e e e e e e e e e e e e e e e eeee e ee e eeee s s e e e oo e 19
12.5  ASSOCIATION-ADOIT ... .iiiiiieeetieceteeee ettt e et e e e e e e e e e e e e e e e e e s e eee s oeeee e e 20
12.6 State table for the Association Management FaCility.............ccoccoeerueeeeeeeeeeeeseeeeeeeeeeeeereereeeeeneon, 20

Documents_

Document Sharing I-'“Jb

Full document details: BS ISO/IEC 14752:2000


http://www.avadocuments.com/doc/bs-iso-iec-14752-2000
http://www.avadocuments.com/doc/bs-iso-iec-14752-2000

ISO/IEC 14752:2000(E)

Page

Annex A — Mapping to CORBA GIOP and ITOP........cccoouiiiiiiiiiiniiniiiieeee ettt 22
ALl TIIPOAUCTION ..ttt ettt ettt et e st e et e s bt e st e et e e enae e snee e 22

A2 COMVENTIONS. ...eeouiieiiieite ettt et terte et et te e ettt eerut e e sttt e ettt e e ateesaeeeesbeesabeesasteeaseeamseeenabteesasbeansneesan 22

A.3  Generic Inter-Orb ProtoCol..........coovuiiiiiiiiiiiiiiiie ettt et 22

A4 Mapping Of PATAIMELETS ......cccoiviiiiiiiiiiiii ettt 24

A.5  GIOP MesSSage NCOMINE. ...cc.covuiiriiriiieiieniierteettestte et e ete et e st et e ste et e et e e s bt e s bt e saeseeesabessaesaennes 27

A.6  Internet Inter-Orb Protocol .........cooueoiiiiiiiiiiiiiieeiee sttt sttt st ste e e 27

A.7 Mapping of Association management primitives to TCP events ..........c.cccceeveerieriienieinienesieniee e 27

A8 INErface FEfEreMCES . ....coueiuiiiiiiiiiie ettt ettt ettt be st e et 28
Annex B — Outline of mapping t0 DCE-CIOP.........ccccuiiierieiecriieeeiiee ettt cete et eerte e seveeeeveseestreeeenreeeeaseeeens 29

Documents

Document Sharing Hub

Full document details: BS ISO/IEC 14752:2000


http://www.avadocuments.com/doc/bs-iso-iec-14752-2000
http://www.avadocuments.com/doc/bs-iso-iec-14752-2000

ISO/IEC 14752:2000(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 commitiees 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.

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

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.

Attention is drawn to the possibility that some of the elements of this International Standard may be the subject of
patent rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

International Standard ISO/IEC 14752 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information
technology, Subcommittee SC 7, Software engineering, in collaboration with ITU-T. The identical text is published
as ITU-T Recommendation X.931.

Annex A forms a normative part of this International Standard. Annex B is for information only.
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INTERNATIONAL STANDARD

ITU-T RECOMMENDATION

INFORMATION TECHNOLOGY - OPEN DISTRIBUTED PROCESSING -
PROTOCOL SUPPORT FOR COMPUTATIONAL INTERACTIONS

1 Scope

This Recommendation | International Standard is based on the framework of abstractions and concepts developed in the
Reference Model for Open Distributed Processing (ITU-T Rec. X.902 | ISO/IEC 10746-2 and ITU-T Rec. X.903 |
ISO/IEC 10746-3).

This Recommendation | International Standard defines how interactions between computational objects in a
computational specification of a system relate to protocol support for those interactions in an engineering specification of
that system. In particular it:

— defines a General Interworking Framework (GIF);

—  within the GIF, defines a set of facilities each comprising a set of functionally-related service primitives as
abstract definitions of the interactions of basic engineering objects and channel objects;

— defines the parameters of the service primitives of the GIF;
—  defines the permitted sequence of the service primitives by means of state tables;

—  specifies, in annexes, the mapping of the GIF service primitives and their parameters to the messages and
fields of particular protocols.

As specified in this Recommendation | International Standard, the GIF defines protocol support for a pragmatic subset of
the possible computational interactions defined in ITU-T Rec. X.903 | ISO/IEC 10746-3. It is also restricted in the
features of the protocol support and the supported transparencies.

The GIF, as specified here, defines:
—  support for computational operations, but not for streams;

—  support using stub, binder and protocol objects hierarchically, such that any interaction at the interworking
reference point of the supporting protocol object supports liaisons of one of those objects or of the basic
engineering object, and any interaction to support those liaisons is passed via that interworking reference
point; and

—  interactions at a single interworking reference point, from the perspective of one side; interceptors are not
explicitly considered;

NOTE 1 - It is intended that the GIF could be extended, in a future amendment, to support streams and flows. The present
specification is restricted to areas that are technically stable.

The GIF supports at least some forms of:
—  access transparency; and

—  location transparency.

The GIF as specified here also supports a limited equivalent of relocation transparency. Other transparencies are not
addressed in this present specification.

NOTE 2 - It is intended that the GIF could be extended, in future amendments, to support additional transparencies.
The GIF does not explicitly model Quality of Service requirements.
The application of security-related issues to the GIF are not included in the current text and are for further study.

The set of mappings to particular protocols specified in annexes to this Recommendation | International Standard is not
exhaustive. The GIF could be mapped to other protocols.

NOTE 3 - In particular, a mapping to the DCOM protocol family would be a candidate for an additional annex.

Documents
ITU-T Rec. X.v21 (1999 E)ent Sharirg Hub

Full document details: BS ISO/IEC 14752:2000


http://www.avadocuments.com/doc/bs-iso-iec-14752-2000
http://www.avadocuments.com/doc/bs-iso-iec-14752-2000

ISO/IEC 14752 : 2000 (E)

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.

2.1 Identical Recommendation | International Standards

—  ITU-T Recommendation X.210 (1993) | ISO/IEC 10731:1994, Information technology — Open systems
interconnection — Basic Reference Model — Conventions for the definition of OSI services.

—  ITU-T Recommendation X.902 (1995) | ISO/IEC 10746-2:1996, Information technology — Open distri-
buted processing — Reference Model: Foundations.

—  ITU-T Recommendation X.903 (1995) | ISO/IEC 10746-3:1996, Information technology — Open distri-
buted processing — Reference Model: Architecture.

—  ITU-T Recommendation X.920 (1997) | ISO/IEC 14750:1999, Information technology — Open distributed
processing — Interface definition language.

—  ITU-T Recommendation X.930 (1998) | ISO/IEC 14753:1999, Information technology — Open distributed
processing — Interface references and bindings.

2.2 Other Specifications

The edition of [CORBA 2] indicated below was valid at the time of publication of this Recommendation | International
Standard. [CORBA 2] is subject to revision, and parties to agreements based on this Recommendation | International
Standard are encouraged to investigate the possibility of applying later editions of [CORBA 2] when they become

available.
—  [CORBA 2] - The Common Object Request Broker: Architecture and Specification, Revision 2.3, Object
Management Group, December 1998 (OMG Doc Number: Formal/98-12-01).
—  RFC 793, "Transmission Control Protocol", 1981.
3 Definitions

For the purposes of this Recommendation | International Standard, the following definitions apply.

3.1 Terms defined in the ODP Reference Model: Foundations

This Specification makes use of the following terms defined in ITU-T Rec. X.902 | ISO/IEC 10746-2:
a) binding;
¢) client object;
c) initiating object;
d) interface;
e) interface signature;
f) name;
g) object;
h) reference point;
i) responding object;
J)  server object;
k) viewpoint.
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3.2 Terms defined in the ODP Reference Model: Architecture
This Specification makes use of the following terms defined in ITU-T Rec. X.903 | ISO/IEC 10746-3.

a) announcement;

b) basic engineering object;
¢) Dbinder;

d) capsule

e) channel;

f) computational object;

g) computational language;
h) computational viewpoint;
i) engineering viewpoint;
J) interrogation;

k) interceptor;

1) invocation;

m) (computational) operation;
n) operation interface;

0) protocol object;

p) signal;

q) signal interface;

r) stub;

s) termination.

3.3 Definitions for protocol support for computational interactions
This Specification makes use of the following terms.

3.3.1 access facility: A set of service primitives that allow a stub objects to negotiate the abstract and transfer syntax
to be used for the operation data to be transmitted over the channel.

3.3.2 association: A relationship (binding) between protocol objects (or between a protocol object and an
interceptor) that is established independently of the protocol exchanges that support a particular computational
interaction.

3.3.3 association management facility: A set of service primitives which support the management of an association
between protocol objects.

3.3.4 basic interworking facility: A set of service primitives which have a direct correspondence with computa-
tional signals which model computational operations.

3.3.5 client-side: A node, cluster or capsule, which:
a) contains a basic engineering object corresponding to a computational client object; and

b) contains, or is potentially capable of containing, stub, binder and protocol objects in a channel supporting
operations involving the client object.

The term client-side is used prior to the establishment of a channel, during the channel’s lifetime and after it has
terminated.

3.3.6 deliver primitive: A service primitive for which the protocol object is the responding object of the
corresponding communication.

3.3.7 invocation submit: A signal in the implicitly defined signal interface of a client computational object which
has the same name and parameters as the invocation of an interrogation or announcement in the original operation
interface.
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3.3.8 invocation deliver: A signal in the implicitly defined signal interface of a server computational object which
has the same name and parameters as the invocation of an interrogation or announcement in the original operation
interface.

3.3.9 location facility: A set of service primitives that allow a client-side binder object to ask a server-side if it will
accept requests carrying invocations to a particular (computational) server object. The server-side can confirm or reject
the proposal or suggest an alternative server-side that is capable of handling requests.

3.3.10  server-side: A node, cluster or capsule, which:

a) contains, or is potentially capable of containing, a basic engineering object that corresponds to a
computational server object and stub, binder and protocol objects in a channel supporting operations
involving the server object; or

b) contains, or is a potentially capable of containing, a protocol object which (possibly via interactions with
other engineering objects) can return a reply identifying another server-side.

The term server-side is used prior to the establishment of a channel, during the channel's lifetime and after it has
terminated. It is also used when an appropriate basic engineering object cannot be instantiated following some received
message.

3.3.11 service primitive: An abstract definition of an interaction of channel objects that causes protocol exchanges
between the protocol objects in the channel.

3.3.12 submit primitive: A service primitive for which the protocol object is the initiating object of the
corresponding communication.

3.3.13  termination deliver: A signal in the implicitly defined signal interface of a client computational object which
has the same name and parameters as one of the terminations of an interrogation in the original operation interface.

3.3.14  termination submit: A signal in the implicitly defined signal interface of a server computational object which
has the same name and parameters as one of the terminations of an interrogation in the original operation interface.

4 Abbreviations

For the purposes of this Recommendation | International Standard, the following abbreviations apply.

GIF General Interworking Framework
ODP Open Distributed Processing
ODP IDL Open Distributed Processing Interface Definition Language
OSI Open Systems Interconnection
psci Protocol Support for Computational Interactions
RM-ODP Open Distributed Processing: Reference Model
TCP Transmission Control Protocol
5 Conventions

State tables are used to specify the allowed sequence of primitives in each of the facilities of the GIF. Each state machine
is initially in the "idle" state. A particular primitive is only permitted if the intersection of the current state and that
primitive is non-blank. The entry in the cell defines the state subsequent to the primitive The states are defined by the top
row of the state table and have self-explanatory names. If there is an inconsistency between the natural language
description of state transitions and the corresponding state table, the natural language description shall take precedence.

-

6 Overview

6.1 General Interworking Framework

As defined in ITU-T Rec. X.903 | ISO/IEC 10746-3, operations in the computational viewpoint correspond in the
engineering viewpoint to interactions between basic engineering objects. Where these engineering interactions in the
engineering viewpoint are distributed, a channel connects the basic engineering objects. The establishment and use of the
channel involves interactions between the various kinds of engineering object in the channel. In some_form or other,
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