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Foreword

ISO/IEC 13235-3:1998(E)

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/IH
Intefnational Standards adopted by the joint technical committee are circulated to national bodies\for vo,

C JTC 1. Draft
ting. Publication

as an International Standard requires approval by at least 75 % of the national bodies casting a.vote.
Intefnational Standard ISO/IEC 13235-3 was prepared by Joint Technical Committee ISO/IECId tion
techhology,Subcommittee SC 3®istributed application servicesn collaboration with ITU-T. The identicdl text is
published as ITU-T Recommendation X.952.

ISOJIEC 13235-3 consists of the following parts, under the generalrtfdemation, technology — Open D|stributed

Progessing — Trading Function:

— Part 1: Specification

— [art 2: (TBD)

— Part 3: Provision of Trading Function using OSI Directory;service

Anngx A forms an integral part of this part of ISO/IEC 13235. Annex B is for information only.



https://standardsiso.com/api/?name=d371dd988c37e8307b2c0d388d73fa73

ISO/IEC 13235-3:1998(E) © ISO/IEC

Introduction

The ODP Trading Function (see ITU-T Rec. X.950-Series | ISO/IEC 13235) provides the means to offer a service and
the means to discover services that have been offered. ITU-T Rec. X.950 | ISO/IEC 13235-1 defines an enterprise
Specification, an information Specification and a computational Specification of this Trading Function. No engineering
Specification is defined in ITU-T Rec. X.950 | ISO/IEC 13235-1. This Recommendation | International Standard
describes how the Specifications of the Trading Function in ITU-T Rec. X.950 | ISO/IEC 13235-1 can be engineered
using OSl Directory Service (see ITU-T Rec. X.500 | ISO/IEC 9594-1) to store information and to provide support
mechanisms. This Specification does not prescribe that a trader must be engineered by using OSI Directory. But if OS|
Directory is used, this Specification defines standardised templates for information entries (e.g. service offer and link
information objects) in the Directory DIT.

Clause 5 gives an overview of how the Trading Function is implemented as a combination of X.500 DUA and DSA. The
X.50P DSA is used to store the Trader Information Object and a Trader DUA (T-DUA) implements the functiopality
requifed by a Trader, which is difficult, or impossible, to implement using OS| Directory services.

Clauge 6 defines the standardised templates for information entries of the Trader Information Object, the information
known to a particular Trader.

Claut 7 describes mapping of Trading Function operations to appropriate Directory operations.

Clauge 8 specifies a minimal Type Repository Function necessary to enable the correct functioning of the X.500
Diregtory for Trading.

Clausge 9 describes the mechanisms used to enable the handling of dynamic propertiesof'a Trader’ s service offers.
This Bpecification contains two annexes.
Anngx A is anormative schema definition of Trader definitions.

Anngx B is an informative schema definition of a sample service descrigption.

Vi
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INTERNATIONAL STANDARD

ITU-T RECOMMENDATION

INFORMATION TECHNOLOGY -
OPEN DISTRIBUTED PROCESSING - TRADING FUNCTION:
PROVISION OF TRADING FUNCTION USING OSI DIRECTORY SERVICE

1

This
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meclhanism to provide the Trading Function using-©SI Directory.

The
Direg

2

The
cons
were
Recq
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Inter
ITU-

anisms of the OS| Directory. This Specification is to be used in conjunction with the QDP’ Trading Fur]

I Rec. X.950 | ISO/IEC 13235-1 and those in this Specification, the prescriptive statements in ITU-T Rec. X

cope of this Specification is:

Scope and field of application

Specification describes how the ODP Trading Function can be realised using information _entfies and su
ard (ITU-T Rec. X.950 | ISO/IEC 13235-1). If there are any discrepancies between the prescriptive statemey

EC 13235-1 take precedence.

standardised templates for Trading Function information objects in the DIT;

descriptions of mapping of Trading Function operations/o appropriate Directory operations;

description of use of other Directory features to provide the support mechanisms for imp
ODP Trading Function.

Specification does not prescribe that a trader must be engineered by using OSI Directory. But if O
, this Specification defines standardised templates\for information entries (e.g. service offer and |
ts) in the Directory DIT. This Specification does.not put any restrictions on where these entries an
tory DIT. That is, this Specification does not Standardise any structure rules. This Specification d

field of application of this Specification_ 1S for the construction of the ODP Trading Function us
tory, when required.

Normative References

following Recommendations and International Standards contain provisions which, through referen
litute provisions of this-Recommendation | International Standard. At the time of publication, the edi
valid. All Recommendations and Standards are subject to revision, and parties to agreement
mmendation | fnternational Standard are encouraged to investigate the posibility of applying the mo
e Recommendations and Standards listed below. Members of IEC and 1SO maintain registers of
nationa Standards. The Telecommunication Standardization Bureau of the ITU maintains a list of
I Recommendations.

pport

ction

its in

950 |

lementing the

S| Directory is
nk information
e placed in the
oes describe a

ing the OSI

ce in this text,
tions indicated
5 based on this
5t recent edition
currently valid
currently valid

2.1

Identical Recommendations | International Standards

Interconnection — The Directory: Overview of concepts, models and services.

Interconnection — The Directory: Models.

Interconnection — The Directory: Authentication framework.

Interconnection — The Directory: Abstract service definition.

Interconnection — The Directory: Protocol specifications.

ITU-T Rec. X.952 (1997 E)

ITU-T Recommendation X.500 (1993) | ISO/IEC 9594-1:198&ymation technology — Open Systems
ITU-T Recommendation X.501 (1993) | ISO/IEC 9594-2:198®ymation technology — Open Systems
ITU-T Recommendation X.509 (1993) | ISO/IEC 9594-8:198fymation technology — Open Systems
ITU-T Recommendation X.511 (1993) | ISO/IEC 9594-3:198®ymation technology — Open Systems

ITU-T Recommendation X.519 (1993) | ISO/IEC 9594-5:198&ymation technology — Open Systems

1
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This
ISO/

— ITU-T Recommendation X.520 (1993) | ISO/IEC 9594-6:198®ymation technology — Open Systems
Interconnection — The Directory: Selected attribute types.

— ITU-T Recommendation X.521 (1993) | ISO/IEC 9594-7:198®ymation technology — Open Systems
Interconnection — The Directory: Selected object classes.

— ITU-T Recommendation X.680 (1994) | ISO/IEC 8824-1:1986rmation technology — Abstract Syntax
Notation One (ASN.1): Specification of basic notation.

— ITU-T Recommendation X.681 (1994) | ISO/IEC 8824-2:198%ormation technology — Abstract
Syntax Notation One (ASN.1): Information object specification.

— ITU-T Recommendation X.682 (1994) | ISO/IEC 8824-3:198brmation technology — Abstract Syntax
Notation One (ASN.1): Constraint specification.

Racakarmarndatian Q Q0.4 o 0024._4-10G
)

yntax

Notation One (ASN.1): Parameterization of ASN.1 specifications.

— ITU-T Recommendation X.902 (1995) | ISO/IEC 10746-2:19B8¢rmation technolog) — [Open
distributed processing — Reference Model: Foundations.

— ITU-T Recommendation X.903 (1995) | ISO/IEC 10746-3:19B8¢rmation technology — |Open
distributed processing — Reference Model: Architecture.

— ITU-T Recommendation X.950 (1997) | ISO/IEC 13235-lformation technology — Open distriputed
processing — Trading function: Specification.

Definitions

Recommendation | International Standard makes use of the, following terms defined in ITU-T |Rec. X.902 |
EC 10746-2:

—  activity;

—  behaviour;

— client object;
— failure;

— identifier;

— instance;

— interaction;

— interface;

— interface signature;
—  name;

—  object;

—  obligation;

— ODP system;
—  policy;

— _sServer object;
~\7~'subtype;

—  <X>template;

— trading;

- type;
—  viewpoint.

1) To be published.

ITU-T Rec. X.952 (1997 E)
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This Recommendation | International Standard makes use of the following terms defined in ITU-T Rec. X.903 |
ISO/IEC 10746-3:

This
ISO/

This
ISO/

This
ISO/

— administrator;

—  community;

— computational viewpoint;

— engineering interface reference;
—  engineering viewpoint;

—  enterprise viewpoint;

—  exporter;

— importer;

— information viewpoint;
—  service export;

—  service import;

—  service offer;

— technology viewpoint;
—  Trading Function;

—  Type Repository Function.

Recommendation | International Standard makes use of the following terms defined in ITU-T
EC 13235-1:

— federated traders;
—  iterator;

— link;

—  proxy offer;

—  service type;

—  service property;
— trader;

— trader attribute;

— trading graph.

Recommendation | International Standard makes use of the following terms defined in ITU-T
EC 9594-1:

—  Directory;
—  Directary Information Base;

—  (Directory) User.

Recommendation | International Standard makes use of the following terms defined in ITU-T
EC 9594-2:

attribute;

—  attribute type;

—  attribute value;

— Directory Information Tree;
— Directory System Agent;

—  Directory User Agent;

— distinguished name;

— (Directory) entry;

— filter;

ITU-T Rec. X.952 (1997 E)

Rec. X.950 |

Rec. X.500 |

Rec. X.501 |

3
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matching rule;

(Directory) name;

name form;

object;

object class;

object entry;

relative distinguished name;

structure rule;

This|Recommendation | International Standard makes use of the following operations défined in ITU-

subclass;
subordinate;

superclass.

ISO/|EC 9594-3:

This|Recommendation | International Standard makes use -Of the following terms defined in ITU-T

addEntry;
modifyEntry;
read;
removeEntry;

search.

ISO/|EC 9594-8:

authentication;

password.

4 Abbreviations

For the purposes of this Recommendation ( International Standard, the following abbreviations apply:

" Rec. X.511 |

Rec. X.509 |

DIB Directory Information Base

DIT Directory Information Tree

DN Distinguished Name

DSA Directory System Agent

DUA Directory User Agent

ODP Open Distributed Processing

OoID Obiject Identifier

RDN Relative Distinguished Name

T-DUA Trader Directory User Agent
5 Overview

In this Specification, the Trading Function is implemented as a combination of X.500 DUA and DSA. As far as
possible, the features of X.500 are used to directly implement the Trading Function, but not all Trader features can be
directly supported by X.500. For this reason, the Trader (the object that provides the Trading Function) is composed of
two components: an X.500 Directory which stores the Trader Information and a Trader DUA (T-DUA) which

implements the functionality required by a Trader which is difficult, or impossible, to implement in X.500. The X.500

Directory is used to store the Trader Information Object. Requests from trader clients (importers and exporters) are
mapped into operations on the X.500 database. Figure 1 shows the components of a Trader and its interactions with its

clients.

4 ITU-T Rec. X.952 (1997 E)
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Trader
clients

Trader
clients
Trader

Trader T0727990-97/d01

X.500

T-DUA DSA

8 (E)

The T

ITU-
Direq

Thei

X.50

[-DUA and the trader clients (importers and exporters) communicate using a Trader,protocol. The Trader prg
is ngt defined in this Specification. It may be any protocol which implements the” functionality specifie
' Rec. X.950 | ISO/IEC 13235-1. The purpose of this Specification is to specify)how the T-DUA uses an
tory to support the functionality specified by ITU-T Rec. X.950 | ISO/IEC 13235-1.

hformation stored by the X.500 Directory comprises:

D is used to store this information for;several reasons:

clients

Figure 1 — The trader with its components and clients

The Trader Attributes (i.e. information about the Trader itself).

The Trader Enterprise policies (i.e. rules to detétmine and guide Trader behaviour).
The set of Service Offers (i.e. information tised by Trader when acting as a server).
The set of Trader Links (i.e. informatiop’used by Trader when acting as a client).

The set of Proxy Offers (i.e. inforimation used by Trader when acting as a server for Proxy Q

The information modelrequired by the ODP Trader is very similar to that provided by X.500
X.500 provides significant flexibility in allowing the definition of new X.500 attributes at runti

It makes sense to use the existing investment in X.500 rather than to attempt to create a
infrastructure.

It allows the Trader to use the general X.500 infrastructure to look up presentation addre
Traders and Clients, and to use the security features of X.500 to authenticate users.

NOTE — Details of how to provide the X.500 infrastructure and the security features of X.500 f
Function are outside the scope of this Specification.

tocol
d by
.500

ffers).

mne.

Completely new

sses of linked

r the Trading

It is not possible to implement an ODP Trader completely using X.500 because of the significant differences in the
operational model used by the ODP Trader. These include:

6 Schema

The Trader operations that do not directly map to X.500 operations.

Distributed operations that are implemented using information stored in Trader Links and Trader

Attributes whose meaning differ from the distribution implemented in X.500.

This X.500 schema describes the portion of an X.500 DIT used to store the information known to one Trader. The
schema is based on the X.500 Directory model and is given in Annex A.

ITU-T Rec. X.952 (1997 E)

5
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6.1 General

The information known to a particular Trader (the Trader Information Object) is kept in a subtree of the X.500 DIT.
This subtree can be attached anywhere in the global DIT and no Structure Rules are defined for controlling its position.
It is expected that the Trader subtree would be commonly attached beneath organisational and organisational unit entries
(representing, respectively, the information known to organisational and organisational unit Traders). The information
known to each trader is kept separately in the DIT and no attempt is made to map the distribution model used in X.500
to the very different distribution model of federated Traders.

Trader Information is stored in the X.500 DIT as self contained parcels. Each parcel contains the information known to
one Trader. In the example shown in Figure 2, there are two Traders: one for the organisation as a whole and a second
for a unit within the organisation. Linkages between these two Traders is via the Trader protocol, not via X.500
protocol.

The Trader Information Object (see Figure 3) is composed of five types of entries:

— The Trader Entry contains details about the Trader itself.

— The Trader Policy Entry contains details about the Trader enterprise policies.

—  The Service Offer Entries contain details about the Service Offers known to the Trader.
— The Trader Link Entries contain details about the Links with other<Jraders.

—  The Proxy Offer Entries contain details about the Proxy Offers\sknown to the Trader.

NOTE 1 — The structuring of the Service Offers, Links, and,Proxy Offers shown in Figure 3 is only one example
of possible information structure.

NOTE 2 — In addition to the X.500 attributes listed idneach entry, the presence of other attributes i an entry is not
a violation of this Specification. Other X.500 attributes may be required for the following reasons:

— if a particular trader application requires.specific additional X.500 attributes, they can be defined in that
trader application Specification;

— if a particular trader implementation’requires specific additional X.500 attributes, they can beg defined in the
documentation for that implementation.

Additlonal attributes can be included as Auxiliary-©bject Classes.

0 = Springshur

ou =
Trader . J/ Research

information for
Organization

T0728000-97/d02

Figure 2 — An example of two traders stored in the X.500 DIT

6 ITU-T Rec. X.952 (1997 E)
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Vﬁn rest of X.500 DIT

Trader

. entry

\

Proxy Offer entries Service Offer entries Trader Link Trade
entries Policy
Entry|

Trader Information Object

6.2

T0728010-97

Figure 3 — An example of a Trader Information Objectyvith five types of X.500 entry

Trader Entry

The fjoot of the Trader subtree is the Trader Entry. This entry contains information about the Trader itself (the T

Attrili
Trad
Attril

utes — standardised Trader characteristics’ and trading policies) and is used as configuration infg
br (T-DUA) when it boots. The information is expressed as a set of X.500 attributes which ref
utes.

rader
rmation by the
resent Trader

es |

trader Entry OBJECT- CLASS\_ )= {
SUBCLASS OF {top}
MUST CONTAIN {comonName | traderlnterface | dsaNane | typeRepos |
def SearchCard | maxSearchCard | defMatchCard |
maxMat chCard | def ReturnCard | maxReturnCard |
def HopCount | maxHopCount | def Fol | owPolicy |
maxFol | owPol i cy | maxLi nkFol | owPol icy |
support shbdi fi abl eProperti es| supportsDynam cProperti
supportsProxyOifers | maxList | requestldStent
MAY CONTAI N {description | userPassword}
I D i d-trader-oc-traderEntry}
6.2.1 commonName

The name of this Trader. The commonName attribute forms the RDN of the Trader Entry. The full name of a Trader is
the Distinguished Name of this entry (i.e. the full '‘pathname' of the Trader Entry in the global X.500 DIT). The full

Distinguished Name uniquely identifies this Trader amongst all other Traders in the X.500 Directory. This is a standard
X.500 attribute defined in ITU-T Rec. X.520 | ISO/IEC 9594-6.

ITU-T Rec. X.952 (1997 E)
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6.2.2 traderInterface

The address of the trader. The 'Address’ is the Presentation Address at which this Trader can be contacted. This X.500
attribute is used by the Trader when booting as part of its configuration information and also by other Traders when they

wish to distribute a Trader import amongst federated Traders.

traderlnterface ATTRI BUTE :: = {
SUBTYPE OF present ati onAddr ess
SI NGLE VALUE TRUE
I D id-trader-at-traderlnterface}

6.2.3 dsaName
The name for the DSA associated with the Trader object.

dsaName ATTRIBUTE ::= {
SUBTYPE OF di stingui shedNare
SI NGLE VALUE TRUE
I D i d-trader-at-dsaNane}

6.2.4 typeRepos

The ame of the Type Repository used by the Trader for the repository of definitions of Service Types, Interface T

and Service Properties Types.

typeRepos ATTRI BUTE :: = {
SUBTYPE OF di sti ngui shedNane
SI NGLE VALUE TRUE
I D i d-t rader - at -t ypeRepos}

6.2.5 defSearchCard

The glefault upper bound of service offers to be considered before terminating a search. This value is used if ng

specified by an importer. It must(not'exceed the value of maxSearchCard.

def JearchCard ATTRLBUTE :: = {
W TH SYNIAX | NTEGER
EQUALLTY MATCHI NG RULE i nt eger Mat ch
S| N&:E VALUE TRUE
D i d-trader-at-defSearchCard }

ypes

neis

6.2.6 maxSearchCard

The maximum upper bound of service offers a Trader considers before terminating any search.

nmaxSear chCard ATTRI BUTE :: = {
W TH SYNTAX | NTEGER
EQUALI TY MATCHI NG RULE i nt eger Mat ch
SI NGLE VALUE TRUE
I D i d-trader-at-nmaxSear chCar d}

8 ITU-T Rec. X.952 (1997 E)
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6.2.7 defMatchCard

The default upper bound of matched offers found before a Trader terminates a search. This value is used if none is

specified by an importer. It must not exceed the value of maxMatchCard.

def Mat chCard ATTRIBUTE :: = {
W TH SYNTAX | NTEGER
EQUALI TY MATCHI NG RULE i nt eger Mat ch
SI NGLE VALUE TRUE

I D i d-trader-at-def Mat chCar d}

6.2.8 maxMatchCard

The maximum upper bound of matched offers found before a Trader terminates any search.

maxMat chCard ATTRI BUTE :: = {

W TH SYNTAX | NTEGER
EQUALI TY MATCHI NG RULE i nt eger Mat ch
SI NGLE VALUE TRUE

I D i d-trader-at-nmaxMt'chCar d}

6.2.9 defReturnCard

The default upper bound of service offers returned to an importer. This value is used if none is specified by an img
It must not exceed the value of maxReturnCard.

def ReturnCard ATTRI BUTE :: &Y

W TH SYNTAX | NTEGER
EQUALI TY MATEHMNG RULE i nt eger Mat ch
SI NGLE VARUE TRUE

I D i d-trader-at-defRet urnCard}

orter.

6.2.10 maxRetnrnCard

The maximum upper bound of service offers returned to an importer.

maxRet urnCard ATTRI BUTE :: = {
W TH SYNTAX | NTEGER
EQUALI TY MATCHI NG RULE i nt eger Mat ch
SI NGLE VALUE TRUE

ID i d-trader-at-nmaxRet ur nCar d}

ITU-T Rec. X.952 (1997 E)
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6.2.11 defHopCount

The default upper bound of depth of Links to be traversed before terminating a search. This value is used if none is
specified by an importer. It must not exceed maxHopCount.

def HopCount ATTRIBUTE : : = {
W TH SYNTAX | NTEGER
EQUALI TY MATCHI NG RULE i nt eger Mat ch

I D i d-trader-at-def HpCount}

6.2.12 maxHopCount

The fhaximum upper bound of depth of Links to be traversed before terminating any search,

maxHopCount ATTRI BUTE :: = {

W TH SYNTAX | NTEGER
EQUALI TY MATCHI NG RULE i nt eger Mat ch
SI NGLE VALUE TRUE

I D i d-trader-at-waxHopCount }

6.2.18  defFollowPolicy

The default Link follow behaviour when no link follow behaviour is specified by an importer. The follow behaviour on
aLink can be one of the following:

— local_only — Neverfollow unless explicitly named in an operation;
— if_no_local — Eoltew only if no local offer can match;

— always — Always follow except when overridden by some policies.

def Fol | owPoldiey ATTRI BUTE :: = {
WSEH SYNTAX Fol | owOpt i on

EQUALI TY MATCHI NG RULE i nt eger Mat ch

SI NGLE VALUE TRUE

I D i d-trader-at-defFoll owPolicy }

Fol | owOpti on :: = ENUMERATED{
localOnly (0),
i f NoLocal (1),

al ways (2)}

10 ITU-T Rec. X.952 (1997 E)
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6.2.14 maxFollowPolicy

The limiting link follow behaviour on all the links in a Trader for a given Query. It can override both link and importer
policies on link follow behaviour.

maxFol | owPol i cy ATTRI BUTE :: = {
W TH SYNTAX Fol | owOpt i on
EQUALI TY MATCHI NG RULE i nt eger Mat ch
SI NGLE VALUE TRUE

I D i d-trader-at-nmaxFol | owPol icy }

6.2.15 maxLinkFollowPolicy

The most permissive link follow behaviour for alink when creating or modifying the limiting hehaviour on any link in a
tradey.

maxL nkFol | owPol i cy ATTRI BUTE ::= {
W TH SYNTAX Fol | owOpt i on
EQUALI TY MATCHI NG RULE i nt eger Mat ch
SI NGLE VALUE TRUE
I D i d-trader-at-maxki nkFol | owPol i cy }

6.2.1p  supportsModifiableProperties

If "trdie’, this attribute permits the Modify Offer@peration to be invoked.

suppprt shodi fi abl eProperti esSATTRI BUTE @ : = {
W TH SYNTAX BOOLEAN
EQUALI TY MATCHING RULE bool eanMat ch

SI NGLE VALUE TRUE

I D i d-trader-at-supportshdifiabl eProperties}

6.2.17 C~supportsDynamicProperties

If 'true, this attribute permits service offers to have dynamic properties. That is, properties whose values need to be
obtained when required for matching or describing of service offers and/or matching of proxy offers.

support sDynam cProperties ATTRI BUTE ::= {
W TH SYNTAX BOOLEAN
EQUALI TY MATCHI NG RULE bool eanMat ch
SI NGLE VALUE TRUE

I D i d-trader-at-supportsDynani cProperties}
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6.2.18 supportsProxyOffers

If 'true, this attribute permits the export, withdraw, describe and listing of Proxy Offers, which are special service offers
that provide run-time determination of the interface at which the advertised service is provided.

supportsProxyOfers ATTRI BUTE :: = {
W TH SYNTAX BOOLEAN
EQUALI TY MATCHI NG RULE bool eanMat ch
SI NGLE VALUE TRUE
I D i d-trader-at-supportsProxyXfers}

6.2.19 maxList

The haximum list size for an iterator the Trader is willing to support.

maxL st ATTRI BUTE :: = {
W TH SYNTAX | NTEGER
EQUALI TY MATCHI NG RULE i nt eger Mat ch
SI NGLE VALUE TRUE
I D i d-trader-at-maxLi st }

6.2.2) requestldStem

An idlentification of the Trader, to be used as the stem for the preduction of an identifier for a Query request that is
initigfed by this trader to be passed onto a linked trader.

request 1 dStem ATTRI BUTE :: = {
W TH SYNTAX COCTET.(STRI NG (SI ZE (0. .ub-request-id-stem)
EQUALI TY MATCHI NG RULE octetSt ri nghat ch
SI NGLE VALUE TRUE
I D id-trader-at-requestldStem}

6.2.2]1  description

A textual description of-the Trader. The 'description’ is a free text field which describes the Trader (e.g. "CH RO
Divigion of Information, Technology Trader"). Thisis a standard X.500 attribute defined in ITU-T Rec. X.520 | ISQ/IEC
959416.

6.2.22  userPassword

A password to prowde smple authentication When access ing the Trader information Ob] ect by the T-DUA. The gccess
contr ) )
defined in ITU T Rec X. 509 | ISO/IEC 9594 8.

6.2.23  Other X.500 attributes

Additional X.500 attributes required by a specific implementation or by a specific application can be included as
Auxiliary Object Classes. Examples of possible additional X.500 attributes in this entry are:

— Access Control information (on the Trader Entry).
—  Contact information for the Trader Administrator.
— Human contact information for the Service, including a textual description of the service.

— Limit information (e.g. the maximum amount of resource to be consumed by a Query, the maximum
lifetime of an Offer).
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6.3 Trader Policy Entry

The Trader Policy Entry is located immediately underneath the Trader Entry in the information subtree. It contains the
Trader enterprise policies (policies defined in the Enterprise Specification of the Trading Function in ITU-T
Rec. X.950 | ISO/IEC 13235-1), expressed as a collection of policy constraints. Each policy constraint may be expressed
as a string describing the policy rule which consists of an X.500 filter composed of attributes of the Trader entry, or the
name of an object which implements that policy.

trader Pol i cyEntryNF NAME- FORM : : = {
NAMES traderPol i cyEntry
W TH ATTRI BUTES {comonNane}
I D i d-trader-nf-traderPolicy}
traderPol i cyEntry OBJECT- CLASS :: = {
SUBCLASS OF {top}
MUST CONTAI N {comonNane }
MAY CONTAI N {typeManagenent Constrai nt | searchConstraint |

of f er Accept anceConstraint }

I D i d-trader-oc-traderPolicy}

Policy constraints are defined as:

Pol ijcySpeci fication ::= CHO CE {
stringRul e [0] Di rect orySt ri ng{ub-policy-string-rule}
policyObjectld [1] Bi st i ngui shedNane }
polifcySpeci ficati onMat ch MATCHI NG RULE :: = {
SYNTAX Pol i cySpeci fication
I D i d-trader-nr-policySpecificationMatch}

-- The rule returns TRUE Jf two Specifications contain exactly the sanme characters.

6.3.1 commonName

The ¢ommonName attribute forms the RDN of the Trader Policy Entry and has the value "Trader Policies'. This is a
standard X.500 attribute defined in ITU-T Rec. X.520 | ISO/IEC 9594-6.

6.3.2—typeMamagementConstraimt
This constraint is arule related to the Specification of types and the relationship between types.

t ypeManagenent Constrai nt ATTRI BUTE :: = {
W TH SYNTAX Pol i cySpeci fication
EQUALI TY MATCHI NG RULE pol i cySpeci fi cati onMat ch
SI NGLE VALUE TRUE

I D i d-trader-at-typeManagenent Constraint}
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6.3.3

searchConstraint

This constraint is a rule guiding the search for suitable offers through the Trader system, for example, sequential search
vs parallel search of federated traders.

searchConstrai nt ATTRI BUTE :: = {

W TH SYNTAX Pol i cySpeci fication
EQUALI TY MATCHI NG RULE pol i cySpeci fi cati onMat ch
SI NGLE VALUE TRUE

I D i d-trader-at-searchConstraint}

6.3.4
This

accefit service offers with specific service types.

of fe

6.3.5

Addi
Class

6.4

Zero
Serv|
Sery
obje
servi

contains the mandatery’and optional attributes of the Service Offer Entry, and the mandatory and op

dete
Serv

offerAcceptanceConstraint

constraint is a rule restricting the set of service offers acceptable to the Trader. For example, a trader)may

r Accept anceConstrai nt ATTRI BUTE :: = {
W TH SYNTAX Pol i cySpeci fication
EQUALI TY MATCHI NG RULE pol i cySpeci fi cati onMat ch
SI NGLE VALUE TRUE
I D i d-trader-at-offerAccept anceConstraint}
Other X.500 attributes
ional X.500 attributes required by a specific implementation or application can be included as Auxiliary (

es. Examples of possible additional X.500 attributes inithis entry are:
— Access Control information (on the Trader Policy Entry).

— Additional Trader enterprise policy._constraints.

Service Offer Entry

or more Service Offer Entries~are immediately underneath the Trader Entry in the information
ce Offer Entry contains the details of one Service Offer. Collectively, the Service Offer Entries fa
ce Offers. Every Service.Offer Entry has a structural object class of serviceOfferEntry and exactly

ce type and defines-the service properties that are mandatory or optional. Every Service Offer

mined by the corresponding auxiliary object class, specifying the mandatory and optional service |
ce Offer Entry'is named by using the sOfferld attribute of the entry.

only

bj ect

subtree. Each
rm the set of
one auxiliary

t class of those listed.in the content rule for the Service Offer Entry. Each auxiliary object class corresponds to a

Fntry therefore
ional attributes
roperties. Each

servj eeOif er EntryNF NAMVE- FORM :: = {
NAMES serviceOferEntry
W TH ATTRI BUTES {sOiferld}
I D i d-trader-nf-serviceOfer}
serviceO ferEntry OBJECT- CLASS :: = {
SUBCLASS OF {top}
MUST CONTAI N {sOferld | servicelnterfaceld |serviceTypeld
hasDynani cProperties | hasModifi abl eProperties }
MAY CONTAI N {dynani cProps}
ID i d-trader-oc-serviceOfer}
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Service properties in a Service Offer are stored as X.500 attributes. The particular attributes (mandatory service
properties) which must be present in a Service Offer and those which are allowed (optional service properties) in a
Service Offer are controlled by the X.500 schema. The Property Name maps to an X.500 Attribute Type and the
Property Values map to X.500 Attribute Values. Property Names are object identifiers. The service properties are
controlled by the auxiliary object class associated with the Service Type of the Service Offer. In addition, a Property in a
Service Offer can be controlled by access control rules to be non-modifiable by auser (that is, read only).

Each Service Type ldentifier has an associated Interface Type and an associated Service Properties Type which can be
obtained from the Type Repository. The Exporter must specify avalid Service Type Identifier known to the Trader. The
associated Service Properties Type Identifier is represented as an X.500 Auxiliary Object Class and is consequently
stored in each Service Offer Entry as a value in the Object Class attribute. This Auxiliary Object Class defines the
mandatory and optional X.500 attributes (service properties) which must/may be contained in a Service Offer of this

ServicE TYPE.

Auxi
equiV
undel

N
w
W,
Cq

For &

prop
(for
whic

6.4.1

The
Serv
The
after

N
c

sOffg

iary Object Classes may be derived from other X.500 Object Classes (known as 'subclassing’ in X.500). T

stood in relation to the must and may contain lists:
—  The subclass must contain any attributes of the 'must contain list' of its superclass.
—  The subclass may contain any attributes of the 'may contain list' of its Superclass.

— An object class may be a subclass of two or more other classes. The subclass must
attributes in all of the 'must contain lists' of all its superclassesand 'may contain' any of the
superclasses.

DTE - In the definition of Service Offer Entries, the structural object class«©f a Service Entry is the generic 'Service
hile the "Service Properties Type' which specialises the Service Offer to a particular service type is an auxiliary object cl
puld have been possible to make 'Service Offer’ an abstract object classand’then the various 'Service Properties Types

mplex X.500 schema with many rules.

L given offer, an exporter can also nominate that a‘particular property has a dynamic value. That is,
brty is not specified at the time of export but to berevaluated when required by matching or describin
bxample, by use of the Trader operations of\@uery or Describe). Instead, the exporter specifies

h the property can be evaluated.

sOfferld

sOfferld is the identifier of the Service Offer Entry which is allocated by the Trader. It forms the
ce Offer Entry. The identifieris‘chosen to be unique amongst all other Service Offer Identifiers held
50fferld forms part of the/Service Offer Identifier which the T-DUA passes back to the exporter of th
the successful processing-0f an Export operation request.

DTE 1 — The T-DUA\mMay choose names using any algorithm — provided the resulting identifiers are unique. 4
unter is sufficient.

rld ATTRIBUTE ::={

W TH SYNTAX DirectoryString{ub-s-offer-id}

Nis is

alent to deriving the definition of one Service Properties Type from another. The rules for subclassing may bégst be

contain all the
Attributes of its

Dffer’,
ass. |t
would

have been structural object class derived from the Service Offer abstragt'class. That would have the disadvantage of requiring a

the value of the
g service offers
the interface at

RDN of the
by that Trader.
P service offer

An incrementing

EQUALI TY MATCHI NG RULE casel gnor eMat ch
SUBSTRI NGS MATCHI NG RULE casel gnor eSubstri ngsiat ch
SI NGLE VALUE TRUE

I D id-trader-at-sOferld}

NOTE 2 — The exporter receives a Service Offer Identifier which is the string representation of the partial Directory Name (und
the root of the Trader) of the Service Offer entry using ASN.1 value notation. For the example in Figure 3, a Service Offer

Id

entifier returned to the exporter could be {sOfferld, 5}.
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6.4.2 servicelnterfaceld

The Service Interface contains the name of an Interface Entry (see 6.7) which contains information of the interface of
the exported service. The Trader uses this name to read the Interface Entry to retrieve information (e.g. the presentation
address or the engineering interface reference) about this interface.

servicelnterfaceld ATTRI BUTE :: = {
SUBTYPE OF di sti ngui shedNane
SI NGLE VALUE TRUE
I D i d-trader-at-servicelnterfacel d}
NTE — When dealing with only one infrastructure, an alternative is to replace the above servicelnterfaceld. Specffication by:
Servicelntld ::= SEQJENCE {
servi cel nterfaceType DirectoryString{ub-service-interface-type}
i nterfaceRef OPEN TYPE}
servicelnterfaceld ATTRI BUTE :: = {
W TH SYNTAX Servicelntld

6.4.3

The §
contr

ser v

6.4.4

If set

EQUALI TY MATCHI NG RULE  caseExact Mat ch

1D i d-trader-at-servicel nterfacel d}

serviceTypeld

Dl s the Interface Type and the Service PropertiesType that can be associated with this service offer.

i ceTypeld ATTRI BUTE :: = {
W TH SYNTAX OBJECT | DENTI FI ER
EQUALI TY MATCHI NG\RULE obj ectldentifierMtch
ID i d-trader-at-serviceTypeld }
hasDynamicProperties
to tru€’, this attribute indicates that this service offer contains dynamic properties. That is, properties whose \

need

berviceTypeld is the identifier of the Service Type of the service that is being on offer. The Service Type Ideftifier

alues

to-be obtained when required for matching or describing service offers. In its import policy, an importer

may

reguest not to consider offers with dynamic properties.

hasDynam cProperties ATTRI BUTE ::= {

16

W TH SYNTAX BOCOLEAN
EQUALI TY MATCHI NG RULE bool eanMat ch

SI NGLE VALUE TRUE

I D i d-trader-at-hasDynami cProperties}
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6.4.5 hasModifiableProperties

If set to 'true, this attribute indicates that this Service Offer contains properties that are not Read Only. That is,
properties whose values can be changed when required by the exporter. In itsimport policy, an importer may request not
to consider offers with modifiable properties.

hasMbodi fi abl eProperties ATTRI BUTE ::= {
W TH SYNTAX BOOLEAN
EQUALI TY MATCHI NG RULE bool eanMat ch
SI NGLE VALUE TRUE

I D i d-trader-at-hashModifiabl eProperti es}

6.4.6 dynamicProps

The dlynamicProps attribute is set when a Service Offer contains dynamic properties. Dynamic praperties are progerties
whose values are to be obtained when they are needed for matching or describing service offers. Each exportgr can
nomipate which properties (mandatory or optional) are dynamic. To be nominated for dynamic evaluation of a property,
howgver, the property must not be a Read Only property. The dynamicProps attribute contains the information required
to obtain the values for one or more dynamic properties. A dynamicPropValue is &etyfor each dynamic property in a
Service Offer.

dynajm cProps ATTRI BUTE :: = {
W TH SYNTAX SEQUENCE OF Dynam ¢RropVal ue
I D i d-trader-at-dynan cProps}
dynajm cPropVal ue :: = SEQUENCE {
propertyType OBJECT~| DENTI FI ER,
dynami cPropEval | f Di sti-ngui shedNane,
extralnfo Dirr ect oryStri ng{ ub- dynami c- val ue- extra-inf o}}

Dynajm cPropVal ueMat ch MATEHLNG- RULE : : =(
SYNTAX Dynami cPr opVal ue,
I D i d-trader-nr-dynam cPropVal ueMat ch}

-- The rule returns TRUE i f two val ues contain exactly the sanme characters.

6.4.7 Other X.500 attributes

In addition to the attributes already listed, a Service Offer Entry normally contains other attributes which represent the
service properties. The service property attributes are specific to the type of service and are controlled by an auxiliary
object class. The Service Properties Type specifies whether a property is mandatory or optional, and (with access control
information) whether a user can modify its value. The dynamicProps attribute is specific to a particular offer, for
example, an offer of a particular service by an exporter may have no dynamic values while a different Service Offer of
the same service type may contain several dynamic properties.

Additional X.500 attributes required by a specific implementation or application can aso be included. Examples of
possible additional X.500 attributes in this entry are:

— Access Control information (on the Service Offer Entry).
—  Expiry date of a Service Offer.

— Human contact information for the service, including a textual description of the service.

ITU-T Rec. X.952 (1997 E) 17


https://standardsiso.com/api/?name=d371dd988c37e8307b2c0d388d73fa73

ISO

6.5

/IEC 13235-3 : 1998 (E)

Trader Link Entry

Zero or more Trader Link Entries are immediately underneath the Trader Entry in the information subtree. Each Trader
Link Entry contains the details of one Trader Link. Collectively the Trader Link Entries form the set of Trader Links.
Each Trader Link Entry is named by using the linkld attribute of this entry.

trader Li nkEnt r yNF NAME- FORM : : = {
NAMES traderLi nkEntry
W TH ATTRI BUTES {1inkl d}
I D i d-trader-nf-traderLink}
trader Li nkEntry OBJECT- CLASS :: = {
SUBCLASS OF {top}
MUST CONTAI N {l'inkNarme | linkld | targetTraderlnterfaceld |
def PassOnFol  owRul e | |imtingFol LLowRul e}
ID i d-trader-oc-traderLink}

6.5.1 linkName

Thel

namg must be unique amongst all Link names held by the Trader.

l'i nkNane ATTRI BUTE :: = {

6.5.2

Thel
ident

N

W TH SYNTAX Di rect©ryString {ub-1ink-nane}
EQUALI TY MATCHI NG RULE casel gnoreMat ch

SUBSTRI NGS MATCHI NG RULE “casel gnor eSubst ri ngsiat ch

SI NGLE VALUE TRUE

I D i d-trader-at-|inkName}

linkId

fier must be unique amongst all other Trader Link Identifiers held by that Trader.

DTE ~ The T-DUA may choose names using any algorithm — provided that the resulting identifiers are unique.

counteris-sufficient-

l'i nk

18

linkld is the identifier of the Link which is alocated by the Trader. It forms the RDN of a Trader Link Entry

InkName is the name of the Link as supplied by the administrator, of the source trader when creating the LinK. The

. The

A\n incrementing

Id ATTRI BUTE ::= {
W TH SYNTAX DirectoryString {ub-1ink-id}
EQUALI TY MATCHI NG RULE casel gnoreMat ch
SUBSTRI NGS MATCHI NG RULE casel gnor eSubstri ngsMat ch
SI NGLE VALUE TRUE
I D i d-trader-at-1Iinkld}
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6.5.3 targetTraderInterfaceld

This attribute contains the name of the interface of the target Trader pointed to by the Link. The name is used to look up
the presentation address of the remote Trader.

target TraderInterfaceld ATTRIBUTE :: = {
SUBTYPE OF di stingui shedNare
SI NGLE VALUE TRUE
I D id-trader-at-target Traderlnterfacel d}

6.5.4 defPassOnFollowRule

The |default link follow behaviour on a Link is specified when a Link is created. It mustynot exceefl the
limitingFollowRule for thislink.

def HassOnFol | owRul e ATTRI BUTE :: = {
W TH SYNTAX Fol | owOpt i on
EQUALI TY MATCHI NG RULE i nt eger Mat ch
SI NGLE VALUE TRUE
I D i d-trader-at-defPass@Fol | owRul e }

6.5.5 limitingFollowRule

The;r)miti ng link follow behaviour on a particular Link-is specified when the link is created. Its value must not ekceed
the spurce Trader's maxLinkFollowPolicy at the time,of the Link creation. However, it is permissible if alater chanpgein
the Trader's maxLinkFollowPolicy causes the limitingFollowRule to exceed the value of the changed Trader
maxLlinkFollowPoalicy.

limlingFoll owRul e ATTRI BUFEN™ = {

W TH SYNTAX Fol | owOpti on
EQUALI TY MATCHHNG RULE i nt eger Mat ch
SI NGLE VALUE TRUE

ID id-trader-at-limtingFoll owRul e }

6.5.6 Other X.500 attributes

In addition to the X.500 atiributes already Tisted, a Trader Link Entry normally contains other attributes which represent
information of the target trader as perceived by the source trader. These Link attributes are used by the source Trader to
help decide which Link to follow next. These X.500 attributes and other additional X.500 attributes required by a
specific implementation or application can be included as Auxiliary Object Classes. Examples of possible additional
X.500 attributesin this entry are:

— Access Control information (on the Trader Link Entry).

— Attributes about the linked (remote) Trader Entry, including human contact information for the linked
Trader and a textual description of the linked trader.

—  The period over which this Link is valid.

— The last time the Link was invoked.
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6.6

Proxy Offer Entry

Zero or more Proxy Offer Entries are immediately underneath the Trader Entry in the information subtree. There need
not be any Proxy Offer Entriesif the Trader Attribute of supportsProxyOffersis set to false’. If the supportsProxyOffers
attribute of the Trader entry is set to 'tru€’, then each Proxy Offer Entry contains the details of one Proxy Offer.
Collectively, the Proxy Offer Entries form the set of Proxy Offers. Every Proxy Offer Entry has a structural object class
of proxyOfferEntry and exactly one auxiliary object class of those listed in the content rule for the Proxy Offer Entry.
Each auxiliary object class corresponds to a Service Properties Type and defines the service properties that are
mandatory or optional. Every Proxy Offer Entry therefore contains the mandatory and optional attributes of the Proxy
Offer Entry, and the mandatory and optiona attributes determined by the corresponding auxiliary object class,
specifying the mandatory and optional service properties. Each Proxy Offer Entry is named by using the proxyOfferld
attribute of the entry.

pr ox

pr ox

A Pr

yOf f er Ent r yNF NAME- FORM : : = {
NAMES proxyOf ferEntry
W TH ATTRI BUTES {proxyOferld}
I D i d-trader-nf-proxyCfer}
yOf ferEntry OBJECT- CLASS :: = {
SUBCLASS OF {top}
MUST CONTAI N {proxyOiferld | proxyLo6kUplnterfaceld |
hasDynam cProperties | hasModifi abl eProperties |
i fMatchAll | constraintReci pe}
MAY CONTAI N { dynani cProps }
ID i d-trader-oc-proxyOfer}

pxy Offer is a cross between a Service Offer and'a form of a restricted Link. Like normal Service Offers,

Offetls have a service type and a set of service properties. However, a Proxy Offer does not include an interface at

the g
invok

In ad
Proxy
impo

6.6.1

ffered service is provided. Instead, it provides a LookUp Interface, from which a modified Query operat
ed and from which a run-time determination of the interface to provide the service is obtained.

Offer can also have a sequence of name-value pairs to be appended to the original importer policy to for
rter policy on the modified Query.

proxyOfferld

The
Trad
Proxy

N
c

roxyOfferld isthe/RDN of the entry and is chosen to be unique amongst all other Proxy Offer names held b
. The proxy@ifferld forms part of the Proxy Offer Identifier which the T-DUA passes back to the exporter
Offer after the successful processing of an Export Proxy operation request.

DTE, 1 ="The T-DUA may choose names using any algorithm — provided the resulting names are unique.
unter is sufficient.

OTE 2 The nvnnrfnr recej/es-a DrnV\/ Offer ldentifier which-is the cfnnn rnnrncnnfnflnn of the n:\rflnl Directo

Proxy
vhich
on is

dition, a Proxy Offer has a constraintRecipe (used to formulate a modified constraint on the modified query). A

m the

y that
Df the

\n incrementing

N
th

pr ox
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e root of the Trader) of the Proxy Offer Entry using ASN.1 value notation.

yOferld ATTRIBUTE :: = {
W TH SYNTAX DirectoryString {ub-proxy-offer-id}
EQUALI TY MATCHI NG RULE casel gnor eMat ch
SUBSTRI NGS MATCHI NG RULE casel gnor eSubstri ngsMat ch
SI NGLE VALUE TRUE
I D i d-trader-at-proxyOferld}
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6.6.2 proxyLookUplInterfaceld

The Proxy LookUp Interface Identifier is the name of an entry which represents an Interface that can accept a Trader
Query operation. The Trader uses this name to read the entry to retrieve information (e.g. the presentation address) about
thisinterface.

proxyLookUpl nterfaceld ATTRI BUTE :: = {
SUBTYPE OF di sti ngui shedNane
SI NGLE VALUE TRUE
I D i d-trader-at-proxyLookUpl nterfacel d}

6.6.3 constraintRecipe

The ¢onstraintRecipe attribute provides the recipe to convert an importer's matching constraint in the original Query
requgst to a new matching constraint to be used in the modified Query request at the Proxy lLaokUp Interfacd The
constraint language is specified in Annex C of ITU-T Rec. X.950 | ISO/IEC 13235-1.

consraintRecipe ATTRIBUTE ::={

W TH SYNTAX DirectoryString {ub-constraint-recipe}
EQUALI TY MATCHI NG RULE casel gnoreMat ch

SUBSTRI NGS MATCHI NG RULE casel gnor eSubst ri ngsivat'ch

SI NGLE VALUE TRUE

ID i d-trader-at-coastrai nt Reci pe}

6.6.4 ifMatchAll

If set|to 'true’, then the trader should match this Proxy Offer to an importer's Query on Service Type only; that is, tHere is
no reguirement to match the importer’s 'consttaint’ expression against the properties associated with this Proxy Offger for
asealch.

i f Malt chAl'l ATTRI BUTE :: =Y

W TH SYNTAX BOOLEAN

EQUALI TY MATCHI NG RULE bool eanMat ch

SI NGLE_VAEUE TRUE

ID id-trader-at-ifMatchAll }

6.6.5—Othrer X-500-attributes

In addition to the attributes already listed, a Proxy Offer entry, like a Service Offer Entry, normally contains other
attributes which represent the service properties, and whether there are dynamic properties and modifiable properties.
The service property attributes are specific to the type of service and are controlled by an auxiliary object class. A
property attribute type specifies that an attribute is mandatory or optional, and (with access control information) whether
auser can modify itsvalue. If there are dynamic properties, then they are stored in dynamicProps attribute (see 6.4.6).

The Trading Function Specification in ITU-T Rec. X.950 | ISO/IEC 13235-1 also alows additional name-value pairs
(policies_to_pass on) to be included in a Proxy Offer. These name-value pairs, if present, are to be appended onto the
policy parameter of the original Query request, in order to pass these name-value pairs to a service factory for use during
service creation by the service factory. The name-value pairs are represented as X.500 Attribute Type and Attribute
Vaue pairs.
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Other additional X.500 attributes required by a specific implementation or application can be included. Examples of
possible additional X.500 attributes in this entry are:

6.7

Access Control information (on the Proxy Offer Entry).

Other X.500 entries used by the T-DUA

Human contact information for the Proxy Offer, including a textual description of the service.

In addition to the five types of entry in the Trader Information Object, the T-DUA may also make use of other entries in
the X.500 database. These include entries representing:

Individuals, Organisational Units, or Organisations which may store authentication information.

infrastructure as required.

Tnterfaces, which contain information about the Interface, 1or example, the address (OF, &
interface reference) used to access that interface. Part 1 of the Trader Function (see TUY
ISO/IEC 13235-1) specifies that an engineering interface reference needs to he-speq
infrastructure. To maintain the maximum flexibility, we represent each interface,0f the ¢
Specification by a separate Directory Entry. The Directory Entry can have attributes tail

This adds a level of indirection to accessing intérface addres

stores the name of an entry containing interface information and that entry’is accessed
address. An advantage is that if the address at which the interface is accessed changes, th
needs to be changed, instead of all references to that interface in all Traders. This is particylarly important
where the interface needs to be widely known by many Traders — a\I'ype Repository for exa

Interface entries contain an interfaceReference attribute and,-an interfaceType attribut
Identifier for the Interface Type must be known to the Type Repository.

n engineering

T Rec. X.950 |
ified for each
pmputational
bred for each
es; the Trader
to retrieve the
bn only one entry

mple.
. The Object

intefrfaceEntry OBJECT- CLASS :: = {
SUBCLASS OF {top}
Kl ND auxiliary
MUST CONTAI N {interfaceReference | interfaceType}
I D i d-trader<oc-interfaceEntry}
i ntef faceReference ATTRIBUTE :: = {
W TH SYNTAX ¥nterfaceld
EQUALI TY MATCHI NG RUEE caseExact Mat ch
ID id-trader-at-interfaceReference}
Inteffaceld = DirectoryString {ub-interface-id}
interfaceType) ATTRI BUTE :: = {
WOFH SYNTAX I nt erfaceTypeNane
EQUALI TY MATCHI NG RULE obj ectldentifierMatch
ID id-trader-at-interfaceType}
InterfaceTypeName :: = OBJECT | DENTI FI ER
7 Operations

This clause describes the mapping between the Trader functions specified in ITU-T Rec. X.950 | ISO/IEC 13235-1 and
the operations the T-DUA performs on the X.500 Directory to implement these functions. It is assumed that exporters
and importers communicate with the T-DUA via a Trader protocol which supports the functionality required in ITU-T

Rec. X.950 | ISO/IEC 13235-1.
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Initialisation

When setting up a new Trader, the Trader Entry is created by the administrator (either directly or via a program which
reads configuration information). The new entry contains the configuration information for the new Trader.

Whenever the Trader (T-DUA) is dtarted, it binds to the Directory and reads the Trader Entry to discover the
information about itself. The only bootstrap information needed by the T-DUA is:

The Distinguished Name of its Trader Entry.
A Password.

The T-DUA binds to the X.500 DSA when the Trader is created and remains bound until the Trader is destroyed (except

for c
mod
if Prg

7.2

A cl
this
The
map
ITU-
‘illeg

Sevd

delete Links). This security is implemented by taking advantage of thé.security provided by X.500. To p

oper
to, &
protg

The
pass
impli
protg
feasi
pass

Once bound as the Client to the DSAthe T-DUA uses the X.500 security features to control access f

Trad
systd
No_H
7.3

The
Offe

7.3.1
The

ashes of efther the Trader or the X500 SyStem). The Trader must bind 10 the DSA With Sufficie
fy the Trader Entry, and to create, read, remove, and modify the Service Offer Entries, the Trader
xy Offer is supported, to create, read and remove Proxy Offer entries.

Client operations

bpecification. The operation requested by the client results in one or more _operations on the X
mapping between the Trader operations and the X.500 operations are described in the following
bing takes place only after the T-DUA has checked for the syntax of each\parameter as specified
[ Rec. X.950 | ISO/IEC 13235-1; a syntactically incorrect parameter js\returned as an exception
bl’ and the operation is not processed further.

t privileges to
hk Entries and,

ent uses a Trader protocol to communicate with the T-DUA. This protocalis not defined further in

.500 database.
subclauses. A
in Annex A of

ith the prefix

ral Trader operations require some form of security (e.g. only a client acting in an administrator

ation, a client must supply a name and a password. In this Specification these are assumed to be,
N X.500 user name and user password, possibly protectéd.in some form. How this is done depen
col used to bind a client to a Trader.

T-DUA uses this authentication to bind to the X.500 DSA as that user. X.500 provides facilities
word when it is being sent across the network-between the T-DUA and the X.500 DSA. Ther
Cation in this approach: the Client must trust the/T-DUA, as the T-DUA can see the Client’'s passwdg
col provides mechanisms for protecting passwords when transmitted between DUAs and DSA
ble to extend this protection to operate between a Client and the DSA since the T-DUA does not n
word.

br information tree. No specificvaccess control exception is defined in ITU-T Rec. X.950 | ISO/IEC 1
m specific exception is returned when access is not allowed (for example, in CORBA, the standag
Permission is raised).

Register operations

Register operations form a set of operations that allow a client to export, withdraw, modify, and d¢
s in a tradet:,In addition, there is an operation to resolve a context relative name of a trader.

Expeort

lrader receives an Export operation. This operation is mapped to an X.500 addEntry operation to ag

Offe

le can add or

%orm a Trader
r to directly map

s on the Trader

to protect the
b IS a security
rd. The X.500
5. It should be
bed to know the

0 entries in the
3235-1, and a
rd exception of

scribe Service

d a new Service

Entry to the X 500 Directory. The data in the Fxport aperation are-

Parameter X.500 attribute syntax Comment

reference

Name
contains the address of the Service Interface. See 6.7.

The name of the entry in the X.500 database which

type

Object Identifier

obtain the Auxiliary Object class for the new entry.

The Type specifies the service type. It is assumed to be the
Service Type |dentifier. In the X.500 Trader, it is used to

properties

Any (Optional)

Type Identifier.

The actual X.500 attributes supplied by the exporter for the
service properties are controlled by the Service Properties
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The T-DUA maps the export operation to an X.500 addEntry. The name of the new entry is selected by the T-DUA such
that it is unique amongst all Service Offers. Any scheme may be used; a simple method would be an incremental
counter. The structural object class of the new entry is serviceOffer. The auxiliary object class is the Service Properties
Type Identifier (OID) associated with the Service Type Identifier specified by the Exporter. The T-DUA uses its Type
Repository to obtain the Interface Type Identifier and the Service Properties Type Identifier associated with the
Service Type.

Access control information must be included in the new entry to prevent other X.500 users from accessing or modifying
the trader information. Additional access control information is added to allow the X.500 DSA to control access to
trader information by the Clients. This can be extended to only alowing certain clients the privilege of exporting
services.

The
assodiated with the interface. If it can be determined that this type is not a subtype of the Interface Type asSogiated
with [the specified Service Type, then an InterfaceTypeMismatch exception may be returned. The-exception
Inval|dinterfaceRef may be raised if the parameter contains ' nil’.

If thg Service Type Identifier or the Auxiliary Object class is not known to the Trader, the DSA returns an Updatelerror
storegl in the Service Offer entry.

The $ervice Property Values which may/must be present in the new entry are controlled by the Auxiliary Object Class
(Serviice Properties Type Identifier) of the entry. If the exporter does not supply the(necessary mandatory attributés for
the specified Service Properties Type Identifier, the DSA returns an Update errorof type objectClassViolation| The
T-DUA returns an exception of MissingMandatoryProperty. Similarly, if the user supplies service properties whigh are
not I|sted in the definition of the Service, an Update error of type objectClassViolation is returned. (The ciirrent
specification in ITU-T Rec. X.950 | ISO/IEC 13235-1 allows exporter todnctude an occasional optional property that is
not imcluded in the Service Properties Type. However, this is not alowed in X.500. The exporter must first spegify a
subtyjpe that includes the additional property before exporting). The.schema checking in X.500 does not check that the
servige properties supplied by the Exporter are valid (e.g. that the printer type is one of the three valid values)| This
checking has to be performed by the T-DUA and the PropertydypeMismatch exception is raised if the property vaueis

-DUA also checks for the presence of dymamic properties in the offer. For each dynamic service prdperty
ident|fied (see clause 9), the T-DUA substitutes its value by a 'dummy’ value and creates an assogiated

of the¢ Offer Entry to 'true’ if there are dynamic values in the offer. If a property with a dynamic value is non-modifiable
ing to the access control information on the property, then a ReadonlyDynamicProperty exception is returned.

If aTlrader does not support dynamic properties (that is, the Trader Attribute supportsDynamicPropertiesis set to 'fialse’)
and there are dynamic properties-in the offer, then the exception Property TypeMismatch is raised and the Service Pffer
is nof accepted.

If al [the properties of \the service are non-modifiable, then the hasModifiableProperties attribute of the offer entry |is set
to’'fgse’.

If twd or moreproperties with the same property name are included in the property list, then the DuplicatePropertylName
exceTtion iSraised.

If the export Is successful, the T-DUA returns success with the following information:

Parameter X.500 attribute syntax Comment

offerld DirectoryString A Service Offer Identifier

where the offerld is the string representation of a partial Directory Name, which gives the pathname from the Trader
Entry to the new Service Offer. The RDN (sOfferld) of the new Service Offer Entry forms the final RDN in the
seguence of names.
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7.3.2 Withdraw

The T-DUA receives a request to delete a Service Offer. The Withdraw operation is mapped to an X.500 removeEntry
operation to remove the Service Offer entry. The datain the Withdraw operation are:

Parameter X.500 attribute syntax Comment

id DirectoryString A Service Offer identifier

The entry isidentified by theid, which is the partial DN that uniquely identifies the Service Offer. This operation simply

Dj ect.
pn of

was
urity
f the

ion

to rernove offers.

7.3.3|  Modify

The Trader receives a request to modify the property values of a Service/Offer. The Modify operation is mapped to
an X J500 read operation and then an X.500 modifyEntry operation to chiange the Service Offer Entry. The data ijn the
modify operation are:

Parameter X.500 attribute syntax Comment
id DirectoryString A Service Offer Identifier
del Jlist set of OIDs (optional) List of service propertiesto be deleted from the offer
modlify_list Any (optional) Lisf ofed service properties whose values are to be addef or
replac

The T-DUA first reads the Service @ffer entry identified by the Service Offer Identifier. If this entry does not pxist,
the DSA returns a nameError of naSuchObject, which is mapped to an UnknownOfferld Trader exception. If the glient
does|not have sufficient permissien to read the entry, a security error of insufficientAccessRights is returned tp the
T-DUA. This X.500 read operation is performed so that the T-DUA can build alist of the property attributes acjually
presgnt in the Service Offer Entry. The T-DUA modifies the entry accordingly: properties from the deleteList are
remoyed, existing property values are changed, and new property values are added.

An X.500 modifyEntry operation is then constructed which first deletes all the existing service properties and then adds
the properties.from the modified offer. The parameters for this new Service Offer have the same name and functipn as
the Hxport.operation. If a name in the del_List does not exist in the original offer, then the UnknownPropertylName
exceptionisreturned.

The ; iti j — the Service
Properties Type ldentifier). In this case, when the X.500 modifyEntry operation is performed, the DSA returns an
Update Error of object class violation, and the existing Service Offer remains unchanged. The T-DUA maps the Update
Error to various exceptions. A MandatoryProperty exception is returned if a mandatory property is deleted but not added
back. Access control is enforced by the DSA if the operation tries to change the value of a non-modifiable property or
delete a non-modifiable property, and a ReadOnly exception is returned; a PropertyTypeMismatch is returned if the
values do not match the specified types.

If the modification changes a non-dynamic property into a dynamic property, the T-DUA must add the appropriate
dynamicPropValue to the dynamicProps attribute of the entry. If the modification changes a dynamic property to a non-
dynamic property, the T-DUA must delete both the 'dummy' value and the associated dynamicPropValue in the
dynamicProps attribute and add the new static value. The hasDynamicProperties flag may also need to be reset
accordingly.
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The results of adding the new properties are equivalent to exporting the Service Offer, and the discussion as to the errors
which may occur in 7.3.1 applies here as well.

The invocation of the modifyEntry operation causes the T-DUA to return an exception of Notlmplemented if the Trader
Attribute of supportsModifiablePropertiesis set to 'false'.

7.3.4 Describe

The T-DUA receives a regquest to describe a Service Offer. The Describe operation is mapped to an X.500 read
operation to read the Service Offer Entry. The datain the Describe operation are:

Parameter X.500 attribute syntax Comment

id DirectoryString A Service Offer identifier

For the read operation, the entry is identified by the id (the partial DN of a Service Offer Entry), with the |entry
information set to 'alUserAttributes. The T-DUA must examine the dynamicProps attribute of theyreturned entry. For
each dynamicPropValue set in the dynamicProps attribute, the associated 'dummy’ value must be'removed and repjaced
by the value returned from the eval DP operation invoked on the associated dynamicPropEvalIf. interface to retrieye the
current value of that property (see 7.9).

The T-DUA filters the attributes returned and passes back to its client the following information:

Parameter X.500 attribute syntax Comment
refgrence Name Name of Intefface that provides the service
type Object Identifier The Sérvice Type ldentifier of the offer
properties Set of attributes Each attribute type maps to a Property Name and| the
corresponding attribute value maps to a Property Vaue

If thI client supplies an unknown Service Offer Identifier, a nameError of noSuchObject is returned. The T-pUA
returms an UnknownOfferld exception.

Access control is enforced by the DSA based-on the access control information stored when the Service Offef was
expolted and on the Client Identifier of the Describe operation. If the client has insufficient access rights, a Segurity
Error of insufficientAccessRightsis returnedto the T-DUA which is mapped to the appropriate system error.

7.3.5 Withdraw with constraint

The T-DUA receives arequest-to.del ete a set of Service Offers within atrader. This set isidentified in the sameway asa
Query operation (see 7.4.1)ddentifies a set of offersto be returned to an importer.

The datain the Withdraw-with constraint operation are:

Parameter X.500 Attribute Syntax Comment

type Object Identifier Identifies the Service Type Identifier to be used to sglect
offers to be removed

CONSiF Filter The-constraht-tsed-te-select-offersto-be+emoved

The first step in processing this operation is to construct an X.500 filter from the constraint. This is complicated by
dynamic properties in the service offers. Each property test in the constraint is expanded to succeed if the associated
dynamicPropValue is present. For example, the test 'dotsPerinch = 600" is expanded to 'dotsPerinch = 600 OR
dotsPerlnchDynamicPropV alue present’. The filter must include the matching of the 'type’ of the service.

Once the X.500 filter has been constructed, the T-DUA invokes an X.500 search for matching Service Offer Entries.
The entry information for the X.500 search is selected to sOfferld. The sOfferld isthe RDN of a matched offer.

No error is reported by X.500 if a service property in the constraint specified by the client is not recognised by the DSA.
Similarly, no error isreported if a service property nameis not recognised by the DSA.
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An X.500 removeEntry operation is used to remove each of the Service Offers matched by the DSA. The removeEntry
operation simply removes the Service Offer entry. The entry is identified by the sOfferld which is returned by the DSA
for the matched offers.

Access control is enforced by the DSA based on the access control information stored when the Service Offer was
exported and on the Client Identifier of the Withdraw operation. If the client has insufficient access rights, a Security
Error of insufficientAccessRights is returned to the T-DUA which is mapped to system specific exception. If the
implementation requires the Trader administrator to purge 'old’ Offers, then the administrator must also have permission
to remove offers.

An exception of NoMatchingOffersis returned if the X.500 search operation yields no matching offers.

7.3.6

Resolve

The T
wher
ina

com
operg

[-DUA receives a request to resolve a context relative name of another Trader. In particular, this operatiomig
exporting to a Trader that is known by its name (a sequence of Link Names that identifies a path of linked)Tr
Trading Graph), rather than by an interface reference. The client provides the name of a sequence of
onents. Each component is used to match a Link name along a Trading Graph. The data ‘in the des
tion are:

used
pders
hame
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Parameter X.500 attribute syntax Comment

nar

ne A sequence of Names A trader name formed by a sequence of Na

each Name is a Link namé

mes,| where
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[-DUA extracts and removes the first component of the sequence (a linkName) and uses this component as &
nkName' in a one-level search operation on its Link entries. The entrysinformation for the X.500 search is sel
rogetTraderlnterfaceld'.

hother name exists in the seguence, then the T-DUA)Uses an X.500 read operation to mag
i TraderInterfaceld’ found to an Address of the target Trader:, The T-DUA then connects to the linked target T

y; at which point, the T-DUA (that performs the last search) returns the final ‘targetTraderInterfacel
N in turn returns the interface address to itsilient, and so on. Eventually the final Trader Intg
sponding to the final Trader name is returned-to the original invoker of this operation.

nknownTraderName exception is returned if any of the X.500 search operation is unsuccessful alon

a)

client does not have sufficient( permission to search the Link Entries, then a security error
ssRights is returned to the T-DUA which is mapped to a system specific exception.

Look Up operations

filter
eoted

the
rader

hvokes a Resolve operation with the residual names asiits parameter. This process continues until the sequence is

1’ to its client,
rface Address

j the path.

Df insufficient

| ook Up operations provide the import functionality for the Trading function. Query is the only operatjon. It is used

port Service Offer-Entries stored in a Trader or a group of federated Traders.

Query operation

Trader receives a request to search for service offers matching the client's specified service typ
N an expected search scope identified by the importer policy. And, optionally, the set of matched of

b and constraint
fers are further

bd By ‘the client's preference criteria. The Query operation can also include property names of t

Tose properties

whoge-values are of interest to the importer. The data in the Query operation are:
Parameter X.500 attribute syntax Comment
type Object Identifier The type specifies the Service type to be matched
constr Filter It represents the constraint used for the offer matching
criteria — see below
pref Not used Preference criteria — used by T-DUA only
policies (Optional) Importer’'s expectations — see below
desired_props (Optional) Service properties of interest — see below
how_many Not used Iterator control used by T-DUA only
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Because of the complexity of an import, the description is broken into two components. searching the local Trader
Service Offer space; and searching the offer spaces of federated Traders. At the choice of the T-DUA, these two search
components may be done either sequentially or in parallel.

7.4.2

Policies

The first step in processing a Query operation is to process the Policies. Policies are represented as <name, value> pairs.

An importer can specify zero or more importer policies which specify the importer’s expectations for the search. Each
Trader has its own search policies that guide its behaviour in searching. The Trader policies interact with the importer
policies. If an importer policy is not specified, then the Trader uses the Trader's default policy. If an importer policy
exceeds the maximum (or limiting) policy values set by the Trader, then the Trader overrides the importer’'s expectations

with

the Trader's maximum/limiting policy value.

It is the T-DUA’s responsibility to check and set the actual upper bounds for the cardinality policies,gnd hop_count

policy. It is also the T-DUA'’s responsibility to place a policy name in the return parameter of 'limits_appli€
is prgmaturely terminated by an upper bound.
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Trader supports dynamic properties and the importer wishes to use offers with dynamic propg

ot override it; the non-use of an importer’s request of a capability is reported by inCluding the ca
b in 'limits-applied'. However, if a Trader supports a capability and an importer does.net wish to use
the Trader must respect the importer's wish. The Trader’'s capability applies_if ‘an” importer does
cted capability. There are three standardised capability choices for an importer:

use_proxy_offers — If set to 'false’, then the Proxy Offer Entries are not searched for matchg

use_modifiable_properties — If set to 'false', then the T-DUAVARd' s the term 'hasModifiabl
false' in the matching filter.

in the matching filter.

.4,

importer states a starting_trader policy, then thefirst component in the TraderName is searched g
in each Link Entry. If no match is found, then-the exception InvalidPolicyValue is returned. Otherwis
es the Query operation on the named Link, and passes the 'starting_trader' policy with the first com
also 7.3.6 for Resolve operation).

Searching locally

ching locally commences with the.construction of an X.500 filter to match the Service Type Identifier
ce Offers which exactly matchrthe Service Type Identifier, the filter can also match any entry with &
ifier which is a refinement (subclass) of the specified type (Service Type Identifier). However, only
matching is done if the-importer has set the importer policy of exact_type match to 'true' in the Qus

DynamicProperties’-attribute is selected for the EntrylnformationSelection for the X.500 search op

cond filter.is’constructed from the constraint specified for matching. This can be complicated by t
bnce of dymamic properties in the Service Offers (knowledge obtained from the first search). If the

mic ,preperties and the importer wishes to use offers with dynamic properties, then each prop
fraint.is expanded to succeed if the associated ‘dynamicPropValue' is present. For example, the t¢

d', if a search

der has three standardised capability supported policies. If a Trader does not support a capability, then an importer

pability policy
that capability,
not specify an

S.

ePreperties

use_dynamic_properties — If set to 'false’, then the T-BUA 'And’ s the term 'hasDynamicProjieitiss

hext step is to process the Link Behaviour Policy to determine if any interworking can take place. This is described

gainst the name
e, the T-DUA
ponent removed

In addition to
L Service Type
exact service
ry operation. If
brties, then the
bration. A one-

search on the Service Offer Entry is performed to see if there are any Service Offers with the requirg¢d service type.

ne support and
[rader supports
brty test in the
st 'dotsPerinch =

600’

s expanded to ‘dotsPerinch = 600 OR dotsPerinchDynamicPropValue present'

The second filter is 'And' ed with the first filter. The T-DUA invokes an X.500 search for matching Service Offer
Entries. All userAttributes are selected in the X.500 EntrylnformationSelection; it is the T-DUA'’s responsibility to filter
the attributes returned. A user may wish to have the description of values for 'none’, 'some' or ‘all' of the service
properties.

No error is reported by X.500 if a service property in the constraint specified by the client is not recognised by the DSA.
Similarly, no error is reported if a Service Property Name is not recognised by the DSA. However, an Attribute Error of
noSuchAttributeOrValue is returned if no attributes are returned.

If a DSA matches many Service Offers against the filter, the DSA need only return some of the matches. In this case the
partialOutcomeQualifier of sizelimitExceeded is set. The T-DUA may need to restart the search in this case using the
paged results option of the X.500 search operation.
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The entries returned from the X.500 searches may contain dynamic properties. The T-DUA must examine each entry for
'dynamicProps’ attribute. If it is found, then the associated dummy attribute for every dynamicPropValue in the
dynamicProps attribute is removed from the search result and the associated interface for evaluation of the property is
invoked to retrieve the current value of that dynamic property (see 7.9 for evaluation of dynamic properties). The Query
constraint must then be evaluated by the T-DUA to determine if the Service Offers actually do satisfy the constraint.

7.4.4

Searching Federated Traders

Hop_count is used by a T-DUA to control the depth of Links traversed for an import. A hop_count of zero terminates
the propagation of an import through linked traders. One is subtracted from a hop_count whenever a Link istraversed to
pass on a Query operation.

Associated with each Link are two Link follow policies of def_pass on_follow_rule and limiting_follow_rule that are
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maxLinkFollowPolicy — Limits the value of limiting_follow_rule allowed while a link is firstes

maxFollowPolicy — Limits the link follow behaviour on any link in the trader for a given-Quer

defFollowPolicy — Provides the default link follow rule if an importer fails to specify one on it

ollow policy for a particular Link is, therefore, either:

min (trader.max_follow_policy, link.limiting_follow_rule, query.link_follow_rule); or

min (trader.max_follow_policy, link.limiting_follow_rule, trader.def_follow_policy).

y suitable Links are to be followed, the T-DUA uses X.500 read operations to map the targetTr3
bs (from the Trader Link entries) to the Address of each target Trader—The T-DUA then connects
brs and passes the Query operation to them with the link_follow_rule specified as either:

min (trader.max_follow_policy, link.limiting_follow_rule,.query.link_follow_rule); or

min (trader.max_follow_policy, link.def_pass_on_follow_rule).

dition, if the source trader that initiates a federated Query operation, wishes to include an identifie
btion in the policy parameter, it can do so. A Trader (8 not obliged to generate such an operation
br is obliged to pass this policy down a Link.

Searching Proxy Offers

importer’'s use_proxy_offer policy is not,set to ‘false' and the trader’s supportsProxyOffer attribute

the X.500 searches of 7.4.3 are repeated on the Proxy Offer Entries. For each matched Proxy O
s a modified Query operation using’information stored in the matched Proxy Offer. The T-DU
500 read operation to map the proxyLookUplnterfaceld name (from the Proxy Offer entry) to an ‘g
-DUA uses to invoke the modified Query operation.

Service Offer returned

b the Trader finds a sét of Service Offers, the preference parameter and the various cardinality pol
and limit the offers_returned to the Importer. This is a T-DUA function and is not considered f
ification. The impleémentation of an offer iterator is also the responsibility of the T-DUA.

exception of \UnknownType (service type name not known) or NoMatchingType (no offers with
ce type) isreturned if either of these is true from the total scoped search space.
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Add Link

The Trader receives an Add Link operation. This operation is mapped to an X.500 addEntry operation to add a new
Trader Link entry to the X.500 Directory. The data in the Add Link operation are:
Parameter X.500 attribute syntax Comment

name DirectoryString Name of the new Link

target Name Name of another Trader

def_pass on_follow_rule FollowOption Must not exceed limiting_follow_rule

limiting_follow_rule FollowOption Must not exceed max_link_follow_policy of the Trader
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The T-DUA first checks the permissible values for the parameters. The exception DefaultFollowTooPermissive is raised

if thedef_pass on follow_rule exceeds the limiting_follow_rule. The LimitingFollowTooPermissive exception is raised

if the limiting_follow_rule exceeds the Trader’'s max_link_follow_policy. The T-DUA must first read the Trader Entry
to determine its max_link_follow_policy. The T-DUA also ensures that the new Link Name is unique within the set of
Trader Links by searching for an existing instance of the name. If a match is found, then the DuplicateLinkname
exception is raised.

The T-DUA maps the Add Link operation to an X.500 addEntry operation. The identifier of the new entry is selected by
T-DUA such that it is unique amongst all Trader Links. Any scheme may be used; a simple method would be an
incremental counter. The structural object class of the new entry is traderLink. The traderLink auxiliary object class can
also specify additional Link Properties that may be included in the addEntry operation.

Access control information must be included in the new entry to prevent other X.500 or Trader users from accessing or
modifying the Link information.

If thg Add Link is successful, no exception is raised.

7.5.2 Remove Link

The T-DUA receives a request to delete a Trader Link. The data in the Remove Link operation is:

Parameter X.500 attribute syntax Comiment

nanpe DirectoryString Identifies the Link to be removed by its linkName

The [I-DUA must first use the X.500 search operation on the Link Entries'for an entry with that linkName. If the search
fails fo find a Link Entry, then the exception UnknownLinkname is raised.

The [T-DUA then uses an X.500 removeEntry operation to remove the Trader Link Entry by using thg linkld of the
matghed entry. This operation simply removes the Trader Link Entry.

Accgss control is enforced by the DSA based on the access control information stored when the Trader lLink was created
and pn the Client Identifier of the remove operation.If*the Client has insufficient access rights, a Segurity Error of
insufficientAccessRights is returned to the T-DUA which is mapped to a system specific exception.

7.5.3 Modify Link

The [Trader receives a request to modify a-Trader Link. The Modify operation is mapped to an X.500 seprch to find the
Link jusing the linkName, and then to a'modifyEntry operation to change the Trader Link entry. The datal in the Modify
Link pperation is:

Parameter X.500 attribute syntax Comment
nanie DirectoryString Identifies the Link to be modified
def_|pass on_follow_rule FollowOption Must not exceed limiting_follow_rule
limiting_follow_rule FollowOption Must not exceed limiting_follow_poalicy of the Trader

The [I-DUAirst checks the permissible values for the parameters. The exception DefaultFollowTooPermniissive is raised
if the def\pass_on_follow_rule exceeds the limiting_follow_rule. The LimitingFollowTooPermissive excegtion is raised
if the_limiting follow rule exceeds the Trader's max_link follow palicy. The T-DUA then searches thel|Trader Link
entry identified by the linkName. AllUserAttributes are selected on the X.500 entry information selection. If this entry
does not exist, the DSA returns a nameError of noSuchObject, which is mapped to the UnknownLinkName exception.

An X.500 modifyEntry operation is then constructed which first deletes all the existing Link follow behaviour (and

properties, if any) and then adds the new follow behaviour (and properties, if any) from the Modify Link operation. If
the Client does not have sufficient permission to delete attributes of the entry, a security error of insufficient
AccessRights is returned to the T-DUA.

The trader Link Auxiliary Object class can also specify Link properties that may be included in the modifyEntry
operation. The newly modified entry may violate the schema. In this case, when the newly modified Link Entry is
added, the DSA returns an Update Error of object class violation. The existing Trader Link remains unchanged.
The X.500 schema checking cannot check that the values are those specified by the Link schema. An Attribute Error of
undefinedAttribute Type occurs if the DSA does not know one of the attributes supplied by the client.
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7.5.4 Describe Link

The Trader receives a request to return details of a particular Link. This operation is mapped into an X.500 search
operation. The data are:

Parameter X.500 attribute syntax Comment

Name DirectoryString Identifiesthe Link to be retrieved

The T-DUA searches the Trader Link entry identified by the linkName with the entry information selection set for
"alUserAttributes. If this entry does not exist, the DSA will return a nameError of noSuchObject, which is mapped to an
UnkrownLinkName exception. Tf the client does not have sufficient permission to search the entry, a security erjor of
insufficientAccessRightsis returned to the T-DUA.

Oncd the data have been returned from the X.500 DSA, the T-DUA returns the data, minus the linkld, to the client.

7.5.5 List Links

The Trader receives a request to return the names of all Trader Links known to the Trader. This'Operation is mapped
into an X.500 search operation. The data are:

Parameter X.500 attribute syntax Comment

(Nope)

The T-DUA performs an X.500 search operation to return the linkName attribute of all Trader Link entries. The search
isaone level search at the Link entries. The Link names (if any) are feturned to the User:

Parameter X.500 attribute syntax Comment

LinkNameSeq Set of DirectoryString

wherg each DirectoryString (a Link name) is unigue for each Link entry.

7.6 Proxy Offer operations

The Proxy Offer operations forma set of operations that allow a client to export, withdraw, and describe Proxy Offgrsin
Trader.

7.6.1 Export Proxy,

The Trader receivesanExport Proxy operation. This operation is mapped to an X.500 addEntry operation to add a new
Proxy Offer entry‘te-the X.500 Directory. The data in the Export Proxy operation are:

Trader parameter X.500 attribute syntax Comment

typsg Object Identifier The Type name is assumed to be the Service Type
Identifier. It is used to obtain the Auxiliary object class for
the new entry.

target Name The name of the entry in the X.500 database which contains
the address of the proxyL ookUplnterfaceld.

properties Any (optional) The actual X.500 attributes supplied by the exporter for the
Service Properties are controlled by the Service Properties
Type Identifier.

if_match_all Boolean

recipe String

policies to_pass on Set of Attributes (optional)
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The T-DUA maps the Export Proxy operation to an X.500 addEntry. The name of the new entry is selected by T-DUA
such that it is unique amongst al Proxy Offers. Any scheme may be used; a smple method would be an incremental
counter. The structural object class of the new entry is proxyOffer. The auxiliary object class is the Service Properties
Type ldentifier (OID) associated with the Service Type Identifier parameter of the Proxy Offer. The T-DUA uses its
Type Repository to obtain the Interface Type Identifier and the Service Properties Type Identifier associated with this
Service Type.

Access control information must be included in the new entry to prevent other X.500 users from accessing or modifying
the trader information. Additional access control information is added to alow the X.500 DSA to control access to
trader information by the clients. This can be extended to only allowing certain clients the privilege of exporting Proxy
Offers.

type bjectCIassV|oIat|on The T- DUA returns an exceptlon of UnknownSerwceType The Servu:e Type Ident| fier is
storegl in the Proxy Offer Entry.

The farget parameter gives the name of the interface that is used to obtain the Serviceinterface at runtime. If 'pil’ is
specified, then the exception InvalidinterfaceRef is raised.

The flecipe parameter provides the modification that can be applied to the constraint of a Query operation that mgtches
this Rroxy Offer in service type, and property valueswhen if_match_all is not 'true’.

The policies to_pass on consists of <name, value> pairs to be appended to’the policy parameter of the incoming Query
opergtion to form the modified policy parameter of the modified Query Operation.

If thg export of the Proxy Offer is successful, the T-DUA returns,success with the following information:

Parameter X.500 attribute syntax Comment

Offerld DirectoryString A Proxy Offer identifier

wherg the Offerld is the string representation’of the partial DN of the new Proxy Offer entry.

7.6.2 Withdraw Proxy

The [T-DUA receives a request-to delete a Proxy Offer. The Withdraw Proxy operation is mapped to an X.500
remopeEntry operation to rémove the Proxy Offer Entry. The datain the Withdraw Proxy operation are:

Parameter X.500 attribute syntax Comment

id DirectoryString A Proxy Offer identifier

This operation sSimply removes the Proxy Offer Entry. The entry 1S identified by the Td-which aniquely fdentities a
Proxy Offer Entry.

If the client supplies an unknown Proxy Offer Identifier, the removeEntry operation returns a nameError of
noSuchObject. The T-DUA then uses the Proxy Offer Identifier to read a Service Offer Entry. If the read is successful,
then the exception of NotProxyOfferld is raised. If the read is unsuccessful, then the exception of UnknownOfferld is
raised.

Access control is enforced by the DSA based on the access control information stored when the Proxy Offer was
exported and on the Client Identifier of the Withdraw Proxy operation. If the Client has insufficient access rights, a
Security Error of insufficientAccessRights is returned to the T-DUA which is mapped to system specific exception. If
the implementation requires the Trader administrator to purge 'old’ Proxy Offers, then the administrator must also have
permission to remove Proxy Offers.

32 ITU-T Rec. X.952 (1997 E)


https://standardsiso.com/api/?name=d371dd988c37e8307b2c0d388d73fa73

ISO/IEC 13235-3 : 1998 (E)

7.6.3 Describe Proxy

The T-DUA receives a request to describe a Proxy Offer. The describe operation is mapped to an X.500 read operation
to read the Proxy Offer Entry. The datain the Describe operation are:

Parameter X.500 attribute syntax Comment

id DirectoryString A Proxy Offer Identifier

The entry isidentified by the 'id’ which uniquely identifies the entry. The entry information for the read operation is set
to'alUserAttributes . The T-DUA is not required to evaluate the dynamic property valuesin the Proxy Offer.

The T-DUA filters the attributes returned and passes back to its client the following information:

Parameter X.500 attribute syntax Comment

typs OID Service Type |dentifier

targgt DN Name of Interface entry that providesthe service intefface
reference

servjceProperties Set of attributes An attribute type maps to Property Name and an attrijpute
value maps to a Property V.alue

if_np_match boolean

recipe string

poligies to_pass on Set of attributes (if any)

If the Client supplies an unknown Proxy Offer Identifier, the read<operation returns a nameError of noSuchObject, The
T-DUYA then uses the Proxy Offer Identifier to try to read a.Service Offer Entry. If the read is successful, then the
exception of NotProxyOfferld israised. If the read is unsuccessful, then the exception of UnknownOfferld is raised

Access control is enforced by the DSA based on the @ccess control information stored when the Proxy Offe was
expolted and on the Client Identifier of the Describe'Proxy operation. If the client has insufficient access rights, a
Security Error of insufficientAccessRights is returned to the T-DUA which is mapped to the appropriate System errpr.

7.7 Trader Attribute Operations

Tradér properties and policies are expressed as X.500 attributes in the Trader Entry. All registered clients of a Tjrader

can |get’ information on the Trader characteristics by the use of the X.500 read operation on the Tradg¢r Entry for the
charqcteristics attributes. All ‘registered Exporters can, in addition, have the access rights to read the attributes of:
supportsModifiableProperties, " supportsDynnamicProperties, supportsProxyOffers, and typeReposlf. |All registered
Impgrters can, in addition, have the access rights to read the following Trader attributes: defSearchCard,
max$earchCard, defMatchCard, maxMatchCard, defReturnCard, maxReturnCard, maxList, [defHopCount,

maxiHopCount, supportsModifiableProperties, supportsDynnamicProperties, supportsProxyOffers, dgfFollowPolicy,

maxirollowPolicy,>and typeReposif.

The pdministrator of the Trader can 'get' and 'set' all Trader attributes, where the 'get' operation is magped onto X.500
read|operation and the 'set' operation is mapped onto the X.500 modifyEntry operation.

7.8 Administrative operations

7.8.1 List Offers

The Trader receives a request to return the identifiers of all Service Offers known to the Trader. This operation is
mapped into an X.500 search operation. The data are:

Parameter X.500 attribute syntax Comment

how_many Not used This parameter is kept by the T-DUA in its implementation
of the Id iterator
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The T-DUA performs an X.500 search operation to return the identifiers of all Service Offer Entries. The search isa one
level search for any Service Offer entries. No information is requested. These identifiers (if any) are returned to the User
as.

Parameter X.500 attribute syntax Comment

ids Set of DirectoryString

where each id (string representation of apartial DN) uniquely identifies a Service Offer Entry.
The T-DUA isresponsible for implementing the Id Iterator.

Acceps control is enforced by the DSA based on the access control information stored when the Service Offer was
expolted and only administrators can perform the List Offers operation. If a client has insufficient access-ights, a
Security Error of insufficientAccessRightsis returned to the T-DUA which is mapped to the appropriate system errgr.

7.8.2 List Proxies

The Trader receives arequest to return the identifiers of all Proxy Offers known to the Trader. Thisoperation is mapped
into gn X.500 search operation. The data are:

Parameter X.500 attribute syntax Comment

how many Not used This parameter is Kept by the T-DUA in its implementgtion
of the Id iterator

The T-DUA performs an X.500 search operation to return the identifiers of all Proxy Offer Entries. The search is p one
level| search for any Proxy Offer Entries. No information is requested. These identifiers (if any) are returngd to
the User as.

Parameter X.500 attribute syntax Comment

ids Set of DirectoryString

wherg each id (string representation of apartial DN) uniquely identifies a Proxy Offer Entry.
The T-DUA isresponsible for implementing the Id Iterator.

Access control is enforced by, the DSA based on the access control information stored when the Proxy Offe was
expolted and only administraters can perform this List Proxies operation. If a client has insufficient access rights, a
Security Error of insuffieientAccessRightsis returned to the T-DUA which is mapped to the appropriate system errgr.

7.9 Dynamic'Property Evaluation operations

The T-DUA<@cts as a client for the Dynamic Property Evaluation operations to obtain values for dynamic propgties.
EvalDPisthe-only operation specified.

7.9.1 EvalDP

To obtain the value of a dynamic property at runtime, the signature for the operation 'evalDP' is specified. The data in
the operation is:

Parameter X.500 attribute syntax Comment
name Object Identifier Identifies the Property name
returned_type Object identifier Identifies the Property Type
extra_info Any (optional) Malay include information required to obtain the property
vaue
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The operation returns ‘any’ value which should contain a value for the property with a type of 'returned type'.
The DPEvalFailure exception israised if the value for the property cannot be determined.

How

8

the value of adynamic property is actually obtained is not specified in ITU-T Rec. X.950 | ISO/IEC 13235-1.

Type Repository

The concept of the Type Repository is central to the Trader. A minimal Type Repository is defined in this clause. This
minimal type repository covers only those parts of the Type Repository that are necessary to enable the correct
functioning of the X.500 Directory.

NOTE 1 — More complicated Type Repositories are feasible. but work in this area rapidly becomes res

arch into Type

R
N

8.1
The |

epositories rather than specifying a Trader using X.500.

DTE 2 — The ODP Type Repository Function work is in progress at the time of publication of this Specification.

X.500 schema and the Minimal Type Repository

inimal Type Repository consists of the normal X.500 schema. The functions provided by this’component (ar

limitdtions) are described below.

Each
Type
Interf
ident

Service Type Identifier is an OID (Object Identifier) and identifies a Service TypelAssociated with each S
is an Interface Type (identified by an OID) and a Service Properties Type((also identified by an OID)
ace Type identifies the operations (and their associated parameters) for the service and the Service Properties
fies the service properties associated with the service.

When the T-DUA receives a Service Type Identifier from its exporter /it 'sends the OID to its Type Repository

recei
Repo
Type

es the associated Interface Type Identifier (OID) and the Service Properties Type Identifier (OID) from the
Sitory. The T-DUA stores the Service Type identifier in the Service Offer Entry and uses the Service Prop
Identifier asthe auxiliary object class for that Service Offer Entry.

The quxiliary object class defines the property attributes which can be included in a Service Offer. It does this by

lists:

Prop
servi
parti
claus

The

—  The 'must contain' list which contains‘the property attributes which must be present in the S

— The 'may contain' list which centains the property attributes which may be present in the Se

erty attributes which are not present in either the 'must contain' or 'may contain' lists cannot be
ce properties of the Service Offer, The appropriate use of access control rules for a property deter
Cular property is read-only and-cannot be modified or deleted. The treatment of dynamic properties
e 9.

property attributes are'also identified by OIDs. Attribute definitions can control:
—  Whetherlmultiple values can be stored in the attribute.

— Thef‘syntax (e.g. string, integer) of the values. Complex attribute syntaxes (e.g. a value con
followed by an integer) can also be defined. Some syntaxes (e.g. telephoneNumbe
restrictions on the characters which can appear in the value.

< How values are compared, i.e. when can two values be 'equal’ — this might not be when the

d the

rvice
The

Type

and

Type
briies

two

ervice Offer.

rvice Offer.

ncluded in the
mines whether a
is discussed in

Sists of a string
rSyntax) have

y are identical.

A major imitation of attribute definitions (With TeSPECT (0 properties) Is that it IS Not possible t0 control wh
to be accepted for that attribute.

at values are

Attribute definitions are independent of object class definitions. Any attribute can be used with any object class

defin

ition. Subtyping of property values are permitted.

The methods used to allocate OIDs assist in ensuring that a given OID does not identify two different types (Service
Types, Interface Types, Service Properties Types) or properties (property attributes), even between multiple Traders
owned by different organisations. There should never be a conflict because two different Traders allocated the same OID

to tw

o different types or properties.

The types and properties definitions are known by both the DSA storing the Trader database and the T-DUA. In a DSA,
the X.500 schema is stored as part of the X.500 database, and, in theory, can be dynamically managed.
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9

Dynamic properties

The use of the X.500 schema management to implement part of the Type Repository has implications for storage of
properties within X.500. The X.500 schema management rejects an attempt to create an entry which is missing
mandatory attributes (properties), even though these may be dynamic properties.

The solution adopted is for the T-DUA to add instances of any dynamic property to the Service Offer before storing it in

the X.500 Directory. An instance of a dynamic property in an Export is 'marked’ by the use of the dynamicProp

Structure instead of a normal value for the "any’ value of a property. A Trader that supports dynamic property recognises

this structure and accepts it as a property with a dynamic value. The T-DUA stores a dynamic property with a ‘dummy’
value and creates, at the same time, an associated 'dynamicPropValue' in the dynamicProps attribute which contains the
necessary information for the T-DUA to obtain a correctly-typed property value when required. The 'dummy' value of

the qorresponding property attribute is ignored during matching of a service offer. A separate 'dynam

defi

For

d for every possible dynamic property to be stored in the Trader.

xample, suppose that an Exporter exports a Service Offer with the property 'queueLength: markg

Wheh creating the Service Offer Entry in the X.500 database, the T-DUA creates an instance’ of the 'qu
the ‘gueueLengthDynamicPropValue' dynamicPropValue in that entry. When reading that Service O
presgnce of the 'queueLengthDynamicPropValue' in the dynamicProps attribute indicates that the
corrgsponding attribute (property) '‘queuelLength’ found in the X.500 database is to be ignored and the re
obtained from the interface stored in the dynamicPropValue.

An
eithe
defin

9.1

Whe
the T
cons
Serv|
prop
Serv|

If the

"Typé
the 1

Offel.

9.2

Whe
cons

A lin]
exist]

ternative approach would be to include the 'dynamic’ switch as part of each attribute definition (i.e

itions and processing would be complicated.

Exporting a Service Offer

h exporting a Service Offer, the client specifies the OID of the Service Type and a set of propertieg
rader supports dynamic properties and there are dyfiamic properties indicated in the Service Offer,

tructs 'dummy’ values and the dynamicProps attribute with a dynamicPropValue for each dynamic
ce Offer. The T-DUA also sets the hasDynamieProperties attribute to 'true'. If the Trader does not s
brties, then any Service Offer with dynamic_properties is rejected. The X.500 Directory also rejects t
ce Offer does not match the schema.

Client wishes to export an offer of:a new service type, the export becomes a two stage process

' definitions and any new 'Property*definitions are added to the X.500 schema held by the Type R
ew Types and Attributes (Properties) have been registered with the DSA, the Client can export t

Importing a Service Offer

N importing a)Service Offer, the client specifies the Service Type (OID) it wishes to find and
fraint’.

ited form of subclassing is available in X.500. An object class can be defined to be a 'subclass'
ng/ebject class. In this case, specifying the Service Properties Type (OID) of a superclass will als

cPropValue' is

bd as 'dynamic'.
euelLength' and
fer Entry, the
value of the
pl value must be

. any attribute

r has a real value or the 'dynamic' choice set). This approach was\rejected as it would mean that all attribute

(attributes). If
hen the T-DUA
property in the
Lpport dynamic
ne export if the

First, any new
bpository. Once
ne new Service

a ‘matching

bf one or more
b select Service

Offe

s-0f the subclass. The limitation of the super/subclass concept is with the 'must contain' and 'may

contain' lists of

the object class definition. A subclass inherits the 'must contain’' and 'may contain’ lists of its superclasses and can only
add additional attributes.

The T-DUA searches the X.500 database for matching Service Offers and Proxy Offers (if required) for the required

servi

ce type first, followed by the matching offers with the required constraint and type.

If the Trader supports dynamic properties and the importer requests the use of dynamic properties, then the value of the
hasDynamicProperties attribute is requested also on the first search. If this attribute is 'true’, then the matching constraint
filter is rewritten to succeed. For each entry returned, the T-DUA goes through the list of attributes returned. If any
‘dynamicPropValue' is present, the T-DUA requests the 'real' value of the associated property from the interface
contained in the dynamicPropValue. Once the dynamic properties have been returned, the T-DUA must complete the
evaluation of the matching constraint.
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Annex A

Trader definitions schema definition
(This annex forms an integral part of this Recommendation | International Standard)

TraderDefinitions {joint-iso-itu-t 2}
DEFINITIONS :: =

BEG N

| MPORTS

i nf ormati onFramewor k, sel ectedAttri buteTypes, authenticationFranework
FROM Useful Definitions {joint-iso-ccitt ds(5) nodul es(1)
usef ul Definitions(0) 2}

CONTENT- RULE, NAME- FORM STRUCTURE- RULE, OBJECT- CLASS, MATCHI NG. RULE,
ATTRI BUTE, top, Objectd assKind, objectldentifierMatch,
Di sti ngui shedNane

FROM | nf or mat i onFr amewor k i nf or mat i onFr amewor k

DirectoryString {}, commonNane, description, presentationAddress,
di sti ngui shedNane, casel gnoreMat ch, casel gnoreSubstri ngsMat ch,
caseExact Mat ch, bool eanMat ch, i nt eger Mat ch, coctet St ri nghat ch

FROM Sel ect edAttri but eTypes sel ect edAt'tri but eTypes

user Passwor d

FROM Aut henti cat i onFranmewor, K Jaut henti cati onFranework ;

)

-- Trader Entry

trader Entry OBJECT- CLASS : =Y
SUBCLASS OF { top }
MUST CONTAI N {comonName | traderlnterface | dsaNane |
typeRepos | defSearchCard | maxSearchCard |
def MatchCard | maxMatchCard | defReturnCard |
maxRet urnCard | def HopCount | maxHopCount |
def Fol  owPol i cy | maxFol | owPolicy |
maxLi nkFol | owPol i cy | supportshodifiabl eProperties |
supportsDynam cProperties | supportsProxyOifers |
maxLi st | requestldStent
MAY CONTAI N {description | userPassword}
I D i d-trader-oc-traderEntry}
traderlnterface ATTRI BUTE :: = {
SUBTYPE OF present ati onAddr ess
SI NGLE VALUE TRUE
I D id-trader-at-traderlnterface}

ITU-T Rec. X.952 (1997 E) 37


https://standardsiso.com/api/?name=d371dd988c37e8307b2c0d388d73fa73

ISO/TEC 13235-3 : 1998 (E)

dsaNanme ATTRIBUTE ::= {

SUBTYPE OF di sti ngui shedNane

SI NGLE VALUE TRUE

I D i d-trader-at-dsaNane}
typeRepos ATTRI BUTE :: = {

SUBTYPE OF di stingui shedNare

SI NGLE VALUE TRUE

I D i d-trader-at-typeRepos}
def SearchCard ATTRI BUTE :: = {

W TH SYNTAX | NTEGER

SI NGLE VALUE
I D

maxSear chCard ATTRI BUTE :: = {
W TH SYNTAX

SI NGLE VALUE
I D

def Mat chCard ATTRI BUTE :: = {
W TH SYNTAX

SI NGLE VALUE
I D

maxMat chCard ATTRI BUTE :: =({
W TH SYNTAX

SI NGLE VALUE
I D

def Return€ard ATTRI BUTE :: = {
W TH SYNTAX

EQUALI TY MATCHI NG RULE

EQUALI TY MATCHI NG RULE

EQUALI TY MATCHI NG RULE

EQUALI TY MATCHNHNG RULE

i nt eger Mat ch
TRUE
i d-trader-at-defSearchCard }

| NTEGER

i nt eger Mat ch

TRUE

i d-trader-at-nmaxSearchCar d}

| NTEGER

i nt egerMat ch

TRUE

id:trader-at-def Mat chCar d}

| NTEGER

i nt eger Mat ch

TRUE

i d-trader-at-nmaxMat chCar d}

| NTEGER

EQUALI TY MATCHI NG RULE

SI NGLE VALUE
I D

maxRet urnCard ATTRI BUTE :: = {
W TH SYNTAX

EQUALI TY MATCHI NG RULE

SI NGLE VALUE
I D
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i nt eger Mat ch
TRUE
i d-trader-at-defRet urnCard}

| NTEGER
i nt eger Mat ch
TRUE

i d-trader-at-nmaxRet ur nCar d}
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