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Foreword

O/IEC

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 witl

particulal fields of technical activity. ISO and IEC technical committees collaborate in fields of mutual
internatignal organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part’i

In the figld of information technology, ISO and IEC have established a joint technical committee,-1SO/IE

Internati
Internati

Internatic’l:?al Standard ISO/IEC 13235-1 was prepared by Joint Technical Committee 1SO/IEGnfd@nAtion tec];

Subcom

Recommlendation X.950.

ISO/IEC
Processi

— Part 1: Specification
— Pary2: (TBD)

— Part 3: Provision of trading function using OSI Directory.service

Annexes| A to D form an integral part of this part of ISO/IEC 13235.

interest. Other

n the work.

CJTC 1. Dratft

nal Standards adopted by the joint technical committee are circulated to national bodies-for voting.|Publination as a

nal Standard requires approval by at least 75 % of the national bodies casting a vote:

ittee SC 3Bistributed application serviced collaboration with ITU-T. The identical text is publishe

13235 consists of the following parts, under the general Itiflermation technology — Open [
ng — Trading function

nology
as ITU-T

istributed
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Introduction

The rapid growth of distributed processing has lead to a need for a coordinating framework for the standardization of Op
Distributed Processing (ODP). The Reference Model of Open Distributed Processing (RM-ODP) provides such a framework
defines an architecture within which support of distribution, interoperability and portability can be integrated

One of the components of the architecture (described in RM-ODP Part 3: Architecture) (ITU-T Rec. X.908

is the PDP Trading function. The trading function provides the means to offer a service and the means)to d
have peen offered. This Recommendation | International Standard provides an architecture for, syster

trading function and the specification of interfaces within the architecture.

NOITE — The specification of computational interfaces in this Recommendation | International Standard is techni
OMG Trading Object Service.

The goals of this Recommendation | International Standard are:

AnnexX
Annex
Annex

Annex

— to provide a standard which is independent of any implementation;
— to ensure implementations are capable of being made to interopernate (i.e. can be federated);
— to provide sufficient detail to allow conformance claims to be-assessed.

A is a normative ODP-IDL specification of the trading functiondnterface signatures.
B is a normative specification of the ODP trading function.constraint language.
C is a normative specification of the ODP trading function constraint recipe language.

D is an informative description of a Service Type Repository.

ISO/IEC 10746-
iscover services
ns implementing

ally dlighed wit
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INTERNATIONAL STANDARD

ITU-T RECOMMENDATION

INFORMATION TECHNOLOGY — OPEN DISTRIBUTED PROCESSING -
TRADING FUNCTION: SPECIFICATION

1 Scope and field of application

The s¢ope of this Recommendation | International Standard is:

— an enterprise specification for the trading function;

— an information specification for the trading function;

— acomputational specification for traders (i.e. objects providing the trading functien);
— conformance requirements in terms of conformance points.

It is ngt a goal of this Recommendation | International Standard to state how the trading function should b¢ realized. Theref
this Récommendation | International Standard does not include an engineering specification.

The figld of application for this Recommendation | Intenational Standard is any ODP system in which it is required to introduc
and discover services incrementally, dynamically and openly.

2 Normative References

The fdllowing Recommendations and International Standards cantain provisions which, trough reference i this text, constit
provislons of this Recommendation | International Standard. At‘the time of publication, the editions indicgted were valid. A
Recommendations and Standards are subject to revisiony and parties to agreements based on th|s Recommendat
Interngitional Standard are encouraged to investigate the possibility of applying the most recent edition of tHe Recommendati
and Standards listed below. Members of IEC and ISO maintain registers of currently valid International Standards. T!
Telecgmmunication Standardization Bureau of the ITU”maintains a list of currently valid ITU-T Recommendations.

— ITU-T Recommendation X.901 (1997) | ISO/IEC 10746-1:1988yrmation technology — Open distributed
processing — Reference Model;»Qverview.

— ITU-T Recommendation X/902 (1995) | ISO/IEC 10746-2:198frmation technology — Oper] Distributed
Processing — Reference Model: Foundations.

— ITU-T Recommendation*X.903 (1995) | ISO/IEC 10746-3:198frmation technology — Oper] Distributed
Processing — Reference Model: Architecture.

— ITU-T Recommendation X.920 (1997) | ISO/IEC 14750:1998rmation technology — Oper] Distributed
Processing <Interface Definition Language.

— ISO/IEC.13568), Information technology — The Z Specification Language.

3 Notations

The information specification of the trading function is described using the Z formal description language. The signature of tl
computational interface for the trading function is described using ODP Interface Definition Language, jn clause 8 and
AnnexA:

ITU-T Rec. X.950 (1997 E) 1
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4 Definitions

4.1 Definitions from ITU-T Rec. X.902 | ISO/IEC 10746-2

This Specification is based on the framework of abstractions and concepts developed in RM-ODP and makes use of th
following definitions from RM-ODP Part 2: Foundations (see ITU-T Rec. X.902 | ISO/IEC 10746-2).

a) action;

b) activity;

c) behaviour;

d) behavioural compatibility;
e) binding;

f) client object;

g) conformance point;

h) contract;

i) domain;

[) establishing behaviour;
k) failure;

[) identifier;

m) initiating object;

n) instance;

0) interaction;

p) interface;

g) interface signature;

N name;
s) object;
t) obligation;

u) ODP system;

V) permission;

w) policy;

X)  prohibition;

y) quality of service;
z) reference point;
aa) responding object;
bb) role;

cc) server object;
dd) subtype;

ee) supertype;

ff) template;

0g) ‘template type;

[y H
) uautiry,

ii) transparency;
i) type;
kk) viewpoint.

2 ITU-T Rec. X.950 (1997 E)
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Definitions from ITU-T X.903 | ISO/IEC 10746-3

This Specification is based on the framework of abstractions and concepts developed in RM-ODP and makes use of

followi

ng definitions from RM-ODP Part 3: Architecture (see ITU-T Rec. X.903 | ISO/IEC 10746-3).
a) community;
b) computational interface template;
c) computational viewpoint;
d) dynamic schema,;
e) engineering viewpoint;
f)  enterprise viewpoint;
g) exporter;

5

In the
netwo
finding

The C
particy

h) information viewpoint;
i) invariant schema;

i) schema;

k) service export;

[) service import;

m) service offer;

n) static schema;

0) technology viewpoint;
p) <X> federation.

Overview of the ODP Trading Function

context of the ODP goal of providing distribution transparent utilization of services over heterogen
ks, the role of the Trading Function is to allow users tofind potential services. It is a corollary of d
of services will occur dynamically.

DP trading function facilitates the offering andithe discovery of instances of interfaces which p
lar types. A trader is an object that supportsithe Trading Function in a distributed environment. It g

object]

Adverlising a capability or offering a service, is-Called "export". Matching against needs or discovering
"impoit". Export and import facilitate dynamic¢ discovery of and late binding to services.

To ex
availa
descri
able tq

through which other objects can advertjse their capabilities and match their needs against ad

ort, an object gives the trader a description of a service together with the location of an interface at

ble. To import, an object asks.the trader for a service having certain characteristics. The trade

btions of services and resppnds to the importer with the location(s) of matched service interface(s).
interact with a matched service. These interactions are shown in Figure 1.

pous platforms at
istributiom that

rovide services ¢
an be viewed as
vertised capabilit
services is calle

whicleehat servi
checks against
The importer is tl

E |
3

T0727950-97/d01

Sequence of interactions:
1. Export

2. Import

3. Service Interaction

Figure 1 — Interaction between the trader and its clients

ITU-T Rec. X.950 (1997 E)
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The service interaction could be decoupled from the trading interactions (export and import) by modelling a service provider
object and a service user object explicitly. This would imply interactions between service provider and exporter and between
importer and service user that are trading actions, as defined in ITU-T Rec. X.902 | ISO/IEC 10746-2. However, these implied
interactions need not conform to this Specification.

Due to the sheer number of service offers that will be offered worldwide, and the differing requirements that users of the
trading service will have, it is inevitable that the trading service will be split up and that the service offers wiltibeqzhrti

Each partition will, in the first instance, meet the trading needs of a community of clients (exporters and importers). Where a
client needs a scope for its trading activities that is wider than that provided by one partition, it will access otbes partiti
either directly or indirectly. Directly means that the client interacts with the traders handling those partitions. Inuieacisy,

that the client interacts with one trader only and this trader interacts with other traders responsible for other p#witions. T
latter possibility is referred to as federation of traders. In some cases, interceptors may be required between fedsrated trade

A user of a trader that interoperates with other traders, may associate with only one trader, and can transparently access t
service g

Thus, the

ffersofothertraders-withrwhich-that tradercamnteroperate—
trading function in an ODP environment allows:

objects to export (advertise) services;
objects to import information about one or more exported services, according to some,criteria;

federation of traders.

5.1

The congept of trading to discover new services is one that is applicable in a wide tange of scenarios. A tra
large number of offers of service and its implementation may be inclined to be based upon a database. Or, a
a few offers only and so be implementable as a memory resident trader. These.two cases exhibit different q
and integrity in the first case and performance in the second. The variation in-these scenarios illustrates the n
both upwards for very big systems and downwards for small, fast systems:

Diversity and scalability

der may contain
trader may conta
alitiey, availabilit
ealityor scalab

titiboldannot
desessst pos
1Ss. Some of this

To discoyer any arbitrary offer of service, a trader needs all offers todie}in some sense, visible to it. One pa
every offer, many will necessarily be held at other partitions, therefare, in addition to a number of offers, a trg
informatipn about other partitions. However, there is no need foroa trader to know about all other partitio
knowledge can be obtained indirectly via other traders.

The partjtioning of the offer space and the limited knowledge held with one partition about other partitions| is the basis for
meeting fequirements for both distribution and contextualisation of the trading function.

5.2 Linking traders

The reqyirements to contextualise the offer space and to distribute the trading function are both met by linking traders togeth
By linking to other traders, each trader makes the offer space of those traders implicitly available to its own clients.

Each tragler has a horizon limited to these other traders to which it is explicitly linked. As those traders are in [fumylatked

more traplers, a large number of traders are reachable from a given starting trader. The traders are linked |to form a directe
graph with the information describing the graph distributed among the traders. This graph is called the trading|graph.

Links mgy cross domain boundaries: administrative, technological or whatever. Trading may thus be a fedgrated system, i.e
one that gpans many domains.

5.3 Policy

To meet|the diverse requirements likely to be placed upon the trading function, some degrees of freedom are necessary whe
specifying the behaviour of a trader object. To accomplish this, and yet still meet the goals of this Specificatign, thefconcep
policy is hsedto provide a framework for describing the behaviour of any ODP conformant trading system.

This Specification identifies a number of policies and gives them semantics. Each policy partly determines the behaviour of a
trader. When claiming conformance, an implementation may need to state which combination of policies will ensure
conformant behaviour.

Policies may be communicated during interaction, in which case they relate to an expectation on subsequent behaviour.

ITU-T Rec. X.950 (1997 E)
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The scope of an enterprise specification is defined in RM-ODP Part 3: Architecture (see ITU-T Rec. X.903 | ISO/IEC 1074
3). This enterprise specification identifies the objectives and the policy statements that govern the activities of a tradil
function.

The objective of the trading function is to provide the means to offer and to discover instances of a particular type,of servi
with particular characteristics.

A trading community is comprised by members that have different roles, for example, trader, exporter and importer. An obje
can have several roles within the same community. For example, an object can both be an importer and an exporter.

The trading activities of the community are service exports and service imports. These activities are governed by a set
policies of the trading community. A service import activity may propagate from one trading community to another. In such

case

he domains associated with these two traders are federated. These trader domain boundaries m

y coincide with

domai

A poli
the co
guidel
specif
frame

6.1

6.1.1
policy
A sing
secon
detailg

exporter roles in one subcommunity to interact with objects in any.other subcommunity.

6.2
Objec

6.2.1
object

6.2.2
6.2.3

6.2.4
admin

6.2.5
NO

h boundaries (e.g. type domain or security policy domain).

y is a set of rules with a particular objective. Each rule constrains some aspects of a trader's-beha
mmon objective. Members of the trading community are obliged to obey the rules of the policies. The
nes for decisions to satisfy the community’s objectives. The rules are not prescribed in this Specificg
cation identifies the set of policies that limit the trader in certain type of behaviour. The’policies id
vork within which the trader object's behaviour may be implemented or configured.

Communities

The objects perform roles listed in 6.2.

e trading community (at one level of abstraction) may be refined intoya number of interworking tradin
H, more detailed level of abstraction. Subject to community pelicy, the interworking of trading c
d level is able to maintain the impression of the single abstract community, allowing objects with

Roles
s may play the following roles within a trading comamunity.

trader. A role which registers service offers\from exporter objects and returns service offers upon
5 according to some criteria.

exporter. A role which registers seryice offers with the trader object.
importer: A role which obtains service offers, satisfying some criteria, from the trader object.

trader administrator: A role-which defines, manages, and enforces the trader policy of the trader
strator is the controlling object of a trader domain (the trader and its set of service offers).

service offer A rolewhich maintains a description of a service.
TE — The descriptionamay be the basis of a future contract.

viour cahsistent v
se rules provide |
tion. Tise enterpr
entified arovid

trading community. A community of objects established for the purpdse of trading and goverped by a trading

g communities at
bmmunities at th
trader, importer ¢

request to import:

object. The trade

ITU-T Rec. X.950 (1997 E)
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6.3 Activities
The following activities are relevant to a trading community.

6.3.1 service exportA chain of actions by an exporter object and the trader object which establish and terminate a liaison
in which the trader object is permitted to provide the exporter object's service offer to a group of importer objects.

6.3.2 service import A chain of actions between an importer object and the trader object in which the importer object
obtains a number of service offers which meet some criteria.

6.4 Policies

The behaviours of enterprise objects within a trading community are governed by the policies of the trading community. Some
policies govern trading activities, and some policies place constraints on other aspects of behaviour of a trader aas other rol
in the track ity; f f fects ity fvity yes interactions
between|objects, the resulting policy will be a compromise between the policies of the interacting objects.Ttig compromise will
be reached via a form of arbitration.

— For example, a trader object may be governed by policies such that it is obliged to propagate a search to aimiﬁtbuﬂiﬂ I
(

is alsd permitted to terminate a search after propagating a search to a depth of 1 link. If the trader object is peobiliged)](tw meet
an importer’s requirement regarding depth of links to be traversed for a search, then there is a need-forsome rulés pretartdina
confligting policies.

6.4.1 Export activity policy: A set of rules related to the service export activity (i.e. the offering of servicgs so that they
might supsequently be discovered by other objects).

The poligy may include, amongst other things:

— an obligation for a service offer to be described in a specific way;

— a prohibition of specified service import activities from discovering the service offer;
— an obligation for a service offer providing rules to be evaluated as part of a service import activity.

Each exporter may have its own export politiis would describe the exporter's expectation of a service exguartefore,
the servite export activity is governed by both the trader’s export, palicy and the exporter’s export policy.

6.4.2 Import activity policy: A set of rules related to the.Service import activity (i.e. the attempt to discover offered
services that meet a specified requirement.

The poligy may include, amongst other things:

— an obligation to limit the use of resourges, including duration of activity;

—  permissions to propagate the service import to one or more interworking trading communities.
6.4.3 Arbitration policy: A set of rules to arbitrate on conflicting rules arising during trading activities.
The poligy may include, amongst other things, an obligation to arbitrate in favour of the trader object’s rules on:
— use of resources during service import;
—  propagating service import activities.
6.4.4 Service offer acceptance policyA set of rules restricting the set of service offers that will be accepted [py the trader.

6.4.5 Type management policyA set of rules related to the specification of types and the relationship betwgen types.
NOTH 1 — The poligy"ay be to defer to a type repository function with respect to either or both of these aspects.
NOTH 2 — Examplées would be to use name equivalence or to use signature subtyping in type matching.

6.4.6 Search-policy A set of rules guiding the search for suitable service offers through the trading system.

6.5 Strocturing Tutes

6.5.1 Community rules

In a trading community there must be an object which assumes a trader role (a trader object). Becoming a member of a tradin
community enables an object to interact with the trader object in an importer or an exporter role. An object may assume the
exporter role, the importer role, or both the exporter and importer roles.

An "enterprise" may include multiple trading communities. An object can be a member of multiple trading communities. The
trader object of one community may assume an importer or exporter role within another community of which it is a member.

The community may span several domains with respect to security, types, management, remuneration, etc.

Each trader, along with its set of service offers, is a trader domain. Thus, a set of trader domains which interopeeate within
trading community is a federation of traders.

6 ITU-T Rec. X.950 (1997 E)
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NOTE — Federated traders domains do not always require interceptors placed at their boundary in the engineering viewpoint.

6.5.2

Transfer rules

Exporter objects can export offers for services which they provide at their own interfaces, or may export offers for servici
provided by a distinct service provider object.

Importer objects can import service offers for their own use, or for use by distinct service user objects.

6.5.3

Delineation of authority rules

Each trader administrator object of a trading community has complete control over its own trader object.

The exporter object is responsible for the accuracy of its service offers.

For traders to be a member of an established federation of traders:

— one trader is not obliged to perform an activity initiated by another trader;
— each trader must have complete autonomy with respect to its own trader policies.

In parficular, each trader determines its own trader search policies over the group of interworking traders.

6.5.4
The tr

A trad
NO

6.5.5

A sery
for su
inform|

7.1

The s
3). Th
define
langud
usual

Quality of service rules
hder object is neither accountable nor responsible for the quality of services described in service offe

br object may be obliged to ensure the timely removal of service offers.
TE — Two examples for achieving this are:

1) A trader service offer acceptance policy may oblige service offers to have an expiry date. The trader ¢
remove expired service offers.

2) A trader import policy may prohibit the trader object from returning,service offers which have expired at thg

Matching rules

ice import requires computational interface signature type.checking. It can, in addition, involve furthe
btype or supertype relationships, behavioural compatibility’and environment constraints. Further che
ation, engineering, and technology aspects may also-be provided.

Information specification of the Trading Function

Overview

ope of an information specification-is defined in RM-ODP Part 3: Architecture (see ITU-T Rec. X.901
s information specification deseribes the types of information and the relationships between them w
the ODP trading function. Adt\uses the information language defined in RM-ODP and where appro

V style.

['S.

bject is permitted

P time oftan impo

levelsngf check
cking on enterpri

| ISO/IEC 1074¢
hich are required
Driate interprets t

lge in terms of the formal(Specification notation Z. Paragraphs of formal notation are interspersed with Engligk text in

ITU-T Rec. X.950 (1997 E)
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7.2
7.2.1
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mation specification in this clause defines:
— basic concepts for information used in this Specification;
—  static, invariant and dynamic schemata for this Specification.

Basic concepts

Interfaces

A service is offered at an interface. There is a need to for a service offer to identify the interface signature typetarfdcene i

identifier

7.2.11

The intelmmmﬂmW' f ift f f i :

In Z, inte

[Interfacg¢SignatureType]

7.2.1.2

An interface identifier identifies an interface at which a service is available or required.

of the service interface.

Interface signature type

rface signature types are formally defined by introducing a given set to represent the values they'ean

Interface identifier

take:

peervice ty

and modes. The

In Z, intefface identifiers are formally defined by a given set.

7.2.2 Service type

A servicg is a set of capabilities provided by an object at a computationakifiterface. A service is an instance of

A servicg type definition consists of an interface signature type, a set of service property definitions, and a setaftrties ab
modes of the service properties.

Service property definitions are explicitly described in the formal specification in terms of names, value types

valid mogles are:

A value type is a set of values.

[Name,
ValueTy,

Mode ::5

Service properties contain/information about computational aspects (such as the behaviour and the environm

as well a

The form
set of se

— normal (read and write but optional presence);

— read-only (read but optional presence);

—  mandatory (read and write mandatory-presence); and

— read-only and mandatory (read‘only, mandatory presence).

alue]
pbe ==PValue
{ normal, readonly,\mandatory, readonly _mandatory }

5 describing-the technology, engineering, information, and enterprise aspects of the service.

al definition of service type is given in the Z sch&weviceType It groups together an interface signature
vice preperty definitions.

Ent of an interface

type and a

erviceType

signature: InterfaceSignatureType
prop_defs Name-+ ( ValueTypex Modée

ITU-T Rec. X.950 (1997 E)
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In Z, functions are used to extract the set of property names which must be present (i.e. ritgydateryor readonly
mandatory and the set of property names which cannot be modified (i.e. thegaatenly or readonly  mandatojy These

two functions are formally defined as follows:

mandatory_props ServiceType- > Name
readonly_props ServiceType- P Name

V s:
{n
Vs:
{n:

ServiceType mandatory props =
: Name | second (s.prop_defssmandatory, readonly _mandatory}}

ServiceType readonly _propss =
Name | second (s.prop_defsenreadonly, readonly_mandatory}}

7.2.3

The géneral rules for service subtyping for a conformant trader are as follows:

In the Imost general case, a service tyjea subtype of service typeif, and only if:

NQ[TE — The above rules are equivalent to the normal ODP interface subtypingirules, if the properties are viewed

type

The Z|representation requires that three relations are defined to_représent interface signature subtyping,
mode jsupertyping. The interface signature subtyping rules are these given in ITU-T

Rec. X.903 | ISO/IEC 10746-3 and are not further defined here. Formal definitions are given for supertyp
the modes and value types.

Service type subtyping rules

— the interface signature typeofs a subtype of the interface signature type;of
— all the named properties afare inb;

— all of the named properties @have a value type which is a supertype\ofithe identically named propbrty in

— all of the named properties @ahave a mode which is a supertypesofithe mode of the identically
inb.

and mode as return arguments of the operations.

sig_subtype_of : InterfaceSignatureType> InterfaceSignatureType

value_supertype_of : ValueType— ValueType
mode_supertype_of: Mode« Mode

@

Vv g,b:Modes ais_mode_supertype tfs

V d,b:ValueType ais_value) supertype_di< bc a

is_subtype \of : ServiceTypesServiceType

b)e {(normal,readonly),(normal,mandatory),(normal, readonly_mandatory),
(readonly,readonly( mandatory), (mandatory,readonly _mandatory)}

b

Vv g4,b : ServiceType bis_subtype of &

signaturas_sig_subtype_ad.signature

named property

hS wiibrdtmons,
alue sugertyping

ing relations acrc

v

ol o am—rel 1 ol
dUIII d.MTUP_UTIS UUTTT U.PTUPY_UTITS\

n: dom a.prop_defs
first (a.prop_defs n$_value_supertype_ofirst (b.prop_defs nh
second (a.prop_defsis) mode_supertype_akcond (b.prop_defs n))

ITU-T Rec. X.950 (1997 E) 9
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7.2.4 Service offer

A service offer advertises a service. It is an assertion made by an exporter about a service being offered for usedntother obj
at a computational interface. It consists of an instantiation of a service type, an identifier for the service offer atiflean ide
for the interface through which the service may be used. A service offer may also include a set of service offer property value

For Z, a given set is introduced to represent the service offer identifiers that are unambiguous within a trading community.

[ServiceOfferldentifier]

! 3 ice offer is gi , IR ! a rvice type:
rvice offer must have a value for all the properties defined by the service type as mandatory oraeadonly-mandatory
ose properties which are properties of the service type must have values drawn from the sets-defined in the servic

___ ServiceOffer

bervice_type : ServiceType
brop_vals : Name~ Value

nterface_identifier : Interfaceldentifier
bervice_offer_identifier ServiceOfferldentifier

Imandatory_propservice_type dom prop_vals
7/n: dom service_type.prop_defsdom prop_vals
prop_vals i first (service_type.prop_defs n)

7.2.5 Criteria and constraints
Policies in the enterprise viewpoint are represented by criteria and constraints in the information viewpoint.

There arg three aspects to specifying the. set of service offers which are acceptable results of a search or s¢lectafction. Two
these ar¢ filtering relations over the service properties and service offer properties. The first defines the egserigal propert
which cgnnot be violated in order to0 match. The second is a preference which acts as a selection filter when there are mar
offers which match the essential properties. The third aspect is a scoping relation which restricts the set of sgrviceloffers w
are to bg compared with the matching rules. These specifications may be provided by both the importer and the trading systen
with the {inal specification being a combination of the two. The trading system is defined in 7.3.

7.2.5.1 | Matching critefia

Rules which are applied to the total set of service offers to yield a smaller set of acceptable service offers.

In Z , thg matching criteria may be expressed as the set of all possible service offers which would satisfy tHe matching rules
The prodess<ofiapplying these rules to a set of service offers may then be represented by taking the intersectipn of two sets.

MatchingCriteria==PServiceOffer

7.2.5.2 Preference criteria

Rules which are applied to the set of acceptable service offers to yield an ordered sequence of service offers.

10 ITU-T Rec. X.950 (1997 E)
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In Z, the preference criteria may be expressed as a total function from sets of service offers to a sequence of sefliee offers.
application of these rules is formally described in 7.5.10.

PreferenceCriteria== PServiceOffer—» seqServiceOffer

7.2.5.3 Scope criteria

Rules which restrict the set of service offers which are to be compared with the matching rules.

In Z,

scope criteria may be expressed as a set of service offers.

ScopeCriteria==PServiceOffer

7.2.5.4 Edge criteria

Rules [which restrict the set of nodes reachable from a given node.

InZ,

EdgeCriteria == Node x Node

7.2.5.% Trader matching constraint

A constraint on the matching criteria imposed by policy of the trading system.

In Z,

repregented by set intersection.

7.2.5.6 Trader preference constraint

A constraint on the preference criteria imposed by policy of the trading/system.

In Z,

functign is described in 7.5.10.

PreferenceConstraint= PreferenceCriteria~ PreferenceCriteria

7.2.5.71 Trader scope constraint

A constraint on the scope criteria imposeddytrader policy.

InZ,

7.2.5. Trading system constraints

For the formal Z specification it is convenient to collect the constraints of the trading system togethg
TradingSystemConstraintEhis-definition is used in 7.5.9.

gdge criteria can be expressed as associations:

matching constraints can be specified in the same manner as matching’ criteria. Applying these

areference constraints are represented by a total function between two sets of preference criteria. T

scope constraints are represented by a set of service offers as for scope criteria.

radingSystemConstraints

thader_matehing MatchingCriteria
thader_scope ScopeCriteria
tiader ‘preference PreferenceConstraint

constraints may

ne applisation of

r into the schen

ITU-T Rec. X.950 (1997 E)
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Search request

A search request is a specification of the importer policy applying to a particular search action.

In Z, a search request may be modelled as a schema consisting of the importer's matching, scope and preference criteria and
service type of the desired service. All offers which satisfy the importers matching requirements must have a servich type whic
is a subtype of the specified service type. This definition is used in 7.5.9.

Search Request

importer_matching MatchingCriteria
importer_scope ScopeCriteria
importer_preference PreferenceCriteria
importer_service_typeServiceType

[Is:importer_matching s.service typéas_subtype_ofimporter_service_type

7.3

The serv

directed
referred

There mpy be any number of bases upon which to partition the offer space, over~and above distribution.

partitioni

An edge

The components of the trading system are:

Individugl nodes are formally defined.in Z by introducing a given set.

[Node]

All servige offers must.be) allocated to one, and only one node. No overlapping or sub-set relations betws
permitted. This restriction is captured by the partial fungtiartition which maps each service offer in the trading

single ng

The computational viewpoint maps nodes into traders. This mapping is one-to-one (each node in the informat
single trgder’object). Hence in the computational viewpoint an edge corresponds to a computational interface

12

Invariant schema

0 as the trading graph.

ng may be based upon:

—  properties of the location (e.g. machine architecture);

—  properties of the service offers (e.g. a security classification);
—  properties of the service (e.g. it's availability).

— A set pfferg of service offers which are available-for import;
— A set fode$ of nodes into which these seryice offers are partitioned;

— A relationship ¢dge3 between nodes to.represent the edges of the trading graph, which governs
of searches;

—  Sets ¢dge_propertigsof properties which are associated with the edges;

—  Service offers are distinguished by their service offer identifiers, which are unique and unam
captured by the invariantstof theadingSysterschema in Z.

ce offer space will be partitioned and associated with any one partition will be knowledgé-of a limited
partitiong. This pattern is repeated for focusing on any given partition. In the information spgcification, this

may have properties that describe the perception of one partition when viewed from another partition|.

numbrer of othe
s moaelled as

graph, where the nodes represent the partitions and the edges represent the knowledge relating parfitionds This grapt

For example the

the propagation

biguous. This is

ben the nodes ar
system to a

de. An exporter may export the same service to more than one node, by creating another service offer with a differer
service dffer identifier.

ion viewpoint is a

between traders.
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The following Z schema represents the state of the trading system.

TradingSystem

offers: P ServiceOffer

nodes: P Node

partition : ServiceOffer» Node

edges Node— Node

edge_properties (Nodex Nodg -+ P Property

dompatrtition = offers
ran partitionc nodes
dom edges’ ranedgesc nodes

lomedge_properties edges
/p,q: ServiceOffes p.service_offer_identifier = g.service_offer_identifierp = g

7.4 Static schema
Static [schema applies the state of the trading system at a particular location in time.
For the consistency and completeness of the formal Z specification, the action to initialise“a trading system
When|a trading system is created it has the null value for each state component:
___Initialize
TradingSysterh
pffers’= &
nodes= I
partition’= &
bdges= &
bdge_propertiess @
7.5 Dynamic schemata
This spibclause presents dynamic information-schemata which describe changes of state associated with th
—  Export — Add a service offer to the service offer space of the trading system.
—  Withdraw — Withdraw a service offer from the service offer space of the trading system.
— Modify Offer — Change the service property and service offer property values associated
whilst preserving the service offer identifier.
— Add Edge > Add an edge to the trading system’s set of edges.

— Remove'Edge- Remove an edge from the trading system’s set of edges.
— Modify{Edge - Change the properties of an edge.

— AddNode — Add a node to the trading system's set of nodes.

— \»Remove Node — Remove a node from the trading system's set of nodes.

s included.

e following action

Vith a service offe

- Search — Search for the subset of service offers which satisfy some matching cf

teria and scopin

L
CITICrIiAa.

— Select — A useful specialisation of search which returns a sequence of service offers ordered accordir

to some preference constraint.

ITU-T Rec. X.950 (1997 E)
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7.5.1 Export
The dynamic schema Export describes the behaviour of adding a service offer to the trading system.

Successful export of a service offer is as follows. The new service offer is added to the existing set of service offers and is
associated with a single node. The source of the service offer identifier component of the service offer is not idestified: it
generated by the trader, rather than the exporter. The service offer identifier is passed back to the exporter. The edg
relationships, and the properties associated with edges, are not changed.

The pre-condition for this action is that the new service offer identifier is not currently used in the trading systempderother
condition requires that the node with which the offer is to be associated exists in the trading system.

In Z, theExportschema represents the corresponding behaviour.

:}\PUI tCIl\
ATradingSystem
hew_offer?. ServiceOffer

node?: Node
service_offer_identifier! ServiceOfferldentifier

V s: offerse s.service_offer_identifist new_offer?.service_offer_identifier
hode?e nodes

pffers’= offersu {new_offer}

bartition”= partition U {new_offer?— node?

bervice_offer_identifiert new_offer?.service_offer_identifier

hodes'= nodes

bdge_properties= edge_properties

pdges= edges

If the pre-conditions of th&xportOK schema are not met, the state of the trading system remains unchanged. In Z. this is
captured|in the following error schema, the pre-condition for whijch'is the negation of the pre-condikport®K

EXportError

ETradingSystem
new_offer?. ServiceOffer
node?: Node

1s: offerse s.service_offer_identifier new_offer?.service_offer_identifier
pode?¢ nodes

Exportwill succeed or fail depefiding on the pre-conditions of the above Z schemata.

Export2 ExportOKv ExportError

7.5.2 Withdraw
The dynamic schema Withdraw removes a service offer from the trading system.

The offe
specify ho
some other authonzed agent

is Wlthdrawn from the set of offers The edges and edge propertles are unchanged Note that this ehaviour does ni
L behs ala offe drs s adar, the exporter or

The pre-condition for this action is that the service offer must exist in the trading system.

14 ITU-T Rec. X.950 (1997 E)
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In Z, theWithdrawschema represents the corresponding behaviour.

___ WithdrawOfferOK

ATradingSystem
old_offer?: ServiceOffer

old_offer?e offers

offers’= offers\ {old_offer?
partition”= {old_offer%} < partition
nodes'= nodes

edges= edges

edge_properties= edge_properties

If the ;Lre—conditions oWithdrawOfferOKare not met, the state of the trading system remains unchanged,

WithdrawOfferError

ETradingSystem
pld_offer?: ServiceOffer

pld_ offer?e offers

WithdfawOfferwill succeed or fail depending on the pre-conditions of the above Z schémata.

WithdtawOffer2 WithdrawOfferOKv WithdrawOfferError
7.5.3 Modify Offer

The dynamic schema ModifyOffer defines the behaviour of modifying.the service properties and service pfoperties associa

with al service offer. This behaviour is not simply Withdraw followedEsport, because it also guarantees t

offer iglentifier is preserved.

A senice offer may be modified in three ways:
— properties may be deleted, as long as they:are not mandatory properties;

—  existing properties may be updated(_provided that they are not readonly.

nat the service

— new properties may be added, provided:that they are not already assigned a value in the ser\ice offer;

In Z, theModifyServiceOffeschema represents the corresponding behaviour. The definition is given in seJeral steps. First,

definitjon is given to modify a service offer by replacing the service property values, provided that the abo
The other components of the offer are not affected: in particular the service offer identifier is preser
behavjour does not specify how the\action was initiated. Thus the behaviour applies whenever an offe

trader| the exporter or some other authorized agent.

VodifyServiceOfferQk
AServiceOffer
glelete? P Name

new? : Nameé~ Value
pdate?, " Name~ Value

elete”™ mandatory_propservice_type £

Ve congtraints ho
ed. Note that th
is modified by t

domupdate 7y Teadonty _propService_type &
delete? dom update? dom prop_vals
dom new? dom prop_vals &

prop_vals'= (delete?< prop_vals)® update?u new?
service_typésignature = service_type.signature

interface_identifief= interface_identifier
service_offer_identifiet= service_offer_identifier

ITU-T Rec. X.950 (1997 E)
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Error conditions for this behaviour arise when an attempt is made to:
— update or modify a non-existant property;
— modify a property which is either read-only or mandatory read-only; or
— add a new property which already exists in the service properties.

If this happens, all properties of the service offer remain unchanged, and the interface signature is also unchanged.

ModifyServiceOfferError

EServiceOffer
delete? P Name

new? - Names Value

pdate? : Name~ Value

3 n : delete?u dom update? ng¢ dom prop_vals
delete™ mandatory propservice_type: &
dom update? readonly_propsservice_typez &
dom new?™ dom prop_vals: &

The Z technique of promotion is now employed to promotevthdifyServiceOffescheéma so that it is applied to| a specific
offer in the trading system. The offer to be modified is identified by the definition ©f)a framing schema,

dModifypffer The framing schema states that:

— the identifier of the offer to be changed is known to the trading system;
—  after the action, the selected offer has been changed 10 the new value. All other offers are upchanged and the
offer remains in the original node;

- the edges and edge properties are unchanged.

PModifyOffer

ATradingSystem
AServiceOffer
|nodified_offer'2 ServiceOffer

lrnodified_offer'k offers

ServiceOffer= modified_offer?

pffers’= (offers\ {6ServiceOffe)U {6ServiceOffef}

partition”=

({6ServiceOffer « partition ) L {6ServiceOffef— partition 6ServiceOffer
pdges= edges

bdge_properties=‘edge_properties

hodes'= nodes

Error conditions-for this behaviour arise when the pre-condition abMedifyOfferdoes not hold. This is when an|attempt is
made to medify an offer which is not present in the trading system. The trading system remains in the same stlate.

ModifyOfferError

STradingSystem
modified_offer? ServiceOffer

modified_offer? offers
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Finally, the ModifyOffer behaviour is defined in terms ®fodifyServiceOfferthe framing schem@&ModifyOffer (which
identifies a particular offer to be modified) and the error conditions definédoitifyOfferError. The components ok
ServiceOffeare hidden so that they do not appear in the declaration pdddifyOffer, in line with the usual Z conventions.

ModifyOffer2 ((ModifyServiceOfferOk ®ModifyOffel) v ModifyOfferError) \

754

( service_type, prop_vals, service_offer_identifier, interface_identifier ,
service_typé prop_vals, service_offer_identifiinterface_identifier)

Add Edge

The dynamic schema AddEdge defines the behaviour associated with adding an edge to the trading graph. An edge is at

betwe

nodes

The p
betwe

InZ,t

4

within the trading system remain unchanged.

re-conditions of this dynamic schema are that both nodes exist in the trading system, and,that'nd
en these two nodes in the same direction.

heAddEdgeschema represents the corresponding behaviour.

NddEdgeOK

ATradingSystem
nodel?, node2?Node

hew_edge_propertiesPProperty

nodel?, node3?c nodes

nodel?, noded? edges

bdges= edgesu {nodel?— node2?

pdge_properties= edge_properties) {(nodel?, noded?— new ‘edge properties?
bffers’= offers

nodes'= nodes

partition”= partition

If the pre-conditions oAddEdgeOKare not met, the state of the trading system remains unchanged.

v

NddEdgeError

ETradingSystem
vpodel?, node2?Node

odel?z nodesv
ode2?z nodesv
nodel?, nodel% edges

AddEq

AddE(

gewill sugeeed or fail, depending on the pre-conditions of the above Z schemata.

ge&AddEdgeOKs AddEdgeError

7.5.5

Remove Edge

en the two nodes supplied. and the new edge properties are associated with this edge. The set of service offers an

edge already e

The dynamic schema RemoveEdgenoves an edge from the trading graph. The set of service offers and nodes within the
trading system remain unchanged by this dynamic schema. The properties associated with the edge are removed from
edge_properties

The pre-conditions for this action are that the edge supplied is in the current set of edges.

ITU-T Rec. X.950 (1997 E)
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In Z, theRemoveEdgsechema represents the corresponding behaviour.

If the pretconditions oRemoveEdgeOHre not met, the state of the trading system remains unchanged.

RemoveEdgwill succeed or fail depending on the pre-conditions of the above Z'sehemata.

RemoveEdgé RemoveEdgeO# RemoveEdgeError

RemoveEdgeOK

ATradingSystem
old_edge? Nodex Node

old_edge®* edges
edges= edges {old_edge?
edge_properties= {old_edge? <« edge_properties
offers’= offers
nodes'= nodes
artition”= partition

RemoveEdgeError
ETradingSystem
<|)Id_edge?. Nodex Node

dld_edge? edges

7.5.6

are repl

The dynlmic schema ModifyEdge modifies the properties associated with an edge. The old properties assoc
associat

The pre-gondition for this action is that the supplied.edge must exist.

In Z, thelModifyEdgeschema represents the corresponding behaviour.

Modify Edge

ced by the new properties. The set of servicesoffers and set of nodes remains unchanged, as
d with all other edges.

ViodifyEdgeOK
ATradingSystem
$dge?. Nodex Node

ew_edge_propertieSTProperty

dge?e edges
dge_properties&"edge_propertie® {edge?— new_edge_propertie?
dges= edges
ffers’=.offers
odes'=nodes

ated with the edc
do the properti

artition”= partition

If the pre-conditions of thModifyEdgeOKare not met, the state of the trading system remains unchanged.

18

ModifyEdgeError
ETradingSystem
edge? Nodex Node

edge? edges
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https://standardsiso.com/api/?name=4d77d370bc1ba32a40e1a4b3d173e084

ISO/IEC 13235-1:1998(E)
ModifyEdgewill succeed or fail depending on the pre-conditions of the above Z schemata.

ModifyEdge2 ModifyEdgeOK. ModifyEdgeError
7.5.7 Add Node

The dynamic schema AddNode describes the behaviour of adding a node to the trading system.

The pre-condition of this action is that the node to be added must not already exist within the trading system. Since the r
node was not an elementddes and hence not in the range of thatition function, no existing offers are mapped into the
new node. This implies that new nodes do not contain offers.

In Z, theAddNodeschema represents the corresponding behaviour.

AddNaodeQK

TradingSystem
ew_node? Node

ew_node% nodes

ffers’= offers

odes= nodesu { new_node?
dges= edges

dge_properties= edge_properties
artition”= partition

If the lre—conditions ofddNodeOKdo not hold, the state of the trading system is unchanged.

\ddNodeError

ETradingSystem
vpew_node? Node

vhew_node’é nodes

AddNaodewill succeed or fail depending on the pre-cenditions of the above Z schemata.

AddNode2 AddNodeOKs AddNodeError

7.5.8 Remove Node

The dynamic schema RemoveNode:defines the behaviour of removing a node from the trading system. The pre-conditions
that the node to be removed is present in the trading system, that it contains no service offers and that it o longetdchas edg
other nodes.

The cpmputational behaviéur may combine this dynamic schema with other dynamic schemata for removirjg service offers ¢
edges|

In Z, theRemoveNadechema represents the corresponding behaviour.

RemoveNedeOK

ATradingSystem
bld_node? Node

old_node™] nodes

old_node ran partition
old_node? dom edges ran edges
offers’= offers

nodes'= nodes\ {old_node?}
edge_properties= edge_properties
edges= edges

partition”= partition

ITU-T Rec. X.950 (1997 E) 19
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If the pre-conditions oRemoveNodeOHo not hold, the state of the trading system is unchanged.

RemoveNodeError

ETradingSystem
old_node? Node

old_node nodesv
old_node ran partitionv
old_node* dom edges ran edges

RemoveNodwill succeed or fail depending on the pre-conditions of the above Z schemata.

RemoveNodé RemoveNodeO¥ RemoveNodeError

7.5.9

The dyn
a set of

Offers wiich satisfy the result of the search must satisfy the following conditions:

In Z, the|Searchschema represents the corresponding behaviour. Theformal specification of Search repres
matching criteria and search criteria as sets of service offers. The result of the search is obtained by simple s
offers whjich are returned must be reachable from the original statting point of the search. This property is e
by statingl that all such offers must be contained in a node which,appears in the transitive clos@egeftbktion.

Search

amic schema Search is the behaviour which searches the trading system, restricted by some-scoping

—  they must have the correct service type or a subtype thereof;

—  they must be contained in a node which is acceptable to both the requiréments of the importg
system’s constraints, and is reachable from the starting point;
—  they must match the importer's matching criteria;

—  they must satisfy the trading system's matching constraints.

SearchOK

FTradingSystem

F TradingSystemConstraints
SearchRequest?
starting_point? Node
bearch_resultt PServiceOffer

starting_point?e nodes
let e: EdgeCriteria» e [J edges
artition (search_resulth<
{x: Node| (starting {point?, xe e+}
bearch_resulte
importer_matching? trader_matchingn importer_scope® trader_scope

If an attgmpt is_made to search starting from a node which does not exist, no service offers are returned &
trading system-is'not changed.

criteria, and retu

Service offers which satisfy some matching criteria. The action does not change the state'of the frading system. It
output is|a set of service offers. Its input is a search request.

r and the trading

ents the effect o
at.iltirsectio
xpressed formally

nd the state of tt

SearchError

ETradingSystem
=TradingSystemConstraints
SearchRequest?
starting_point? Node
search_resultt PServiceOffer

starting_point?z nodes
search_resultE &
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The behaviour of Search is fully described by combining the above Z schemata.

Search? SearchOKv SearchError

7.5.10 Select

The dynamic schema Select is the behaviour which orders a set of service offers according to some preference criteria.
criteria is a combination of the importer's preference and the trading system's constraints. These constraints include aspec
the arbitration policy of the trading community. The trading system's constraints modify the preference expressed by t
importer. The action does not change the state of the trader.

belection

Bearch
belection!: seqServiceOffer

belection! = trader_preferen¢enporter_preferencde(search_resul)!

The fgrmal Z specification uses the scheB®ectionto describe the application of preference criteria and cqnstraints to the
result pf a searctSelectremoves the search result from the signatu®ebdction

Selectf Selection (search_resul)!

NQITE — In the computational viewpoint, tBearchandSelectbehaviours are-eombined into the query operation.

8 Computational specification of the Trading Function

The dcope of the computational specification is defined in RM-ODP Part 3: Architecture (see ITY-T Rec. X903
ISO/IHC 10746-3).

In the [computational viewpoint, the interfaces of a-trader with its environment are visible. The computational specification
this Specification defines interface templates for Computational interfces (client and server) that can be ingtantiaddrby a tr
object

To enpble implementors to constrict conformance classes of traders (see clause 9) with different combipations of interfa
(and thus different functionality), the intefaces in this Specification are grouped into two categories:

— Functional interfaces,.for grouping of operations based on the providion of functionality. The five functional
interfaces to a trader’/are: Lookup; Register; Proxy; Link; and Admin. In addition, two auxilliary interfaces ,
Offer Iterator and Offer Id Iterator, are also specified.

— Abstract intetfaces, for grouping of read-only attributes based on the required support for a functional interfac
This Spedcification specifies the abstract interfaces: Support Attributes; Import Attributes; Lipk Attributes; and
Trader-Components.

The signatures forithe operations of the Admin and Link interfaces are defined to support portability of Trpders. Behaviour
speciffed for linkumanagement operations.

NQITE 1 Sinternal administrative operations such as creation and deletion of trading interfaces are considered to bebepmrgtians
to the-generic Object Management Function and are not defined by this Specification.

A tradermmay be a clientto several RIM-ODPgeneric functions wiichare the subject of future standardisation. For operation:
the interfaces of such server functions, neither signatures nor behaviour are specified by this Specification.

ODP-IDL (see ITU-T Rec. X.920 | ISO/IEC 14750) is used in this specification to express computational operation interfac
signatures. Use of this notation does not imply use of specific supporting mechanisms and protocols.

In addition to this computational specification, Annex A includes an ODP-IDL specification of the operational signatures in th
CosTrading module and the CosTradingDynamic module, and Annex D includes an ODP-IDL specification of the operation
signatures in the CosTradingRepos module.

NOTE 2 — The computational intefaces in this Specification are technically aligned with the OMG Trading Object Service.
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8.1 Viewpoint correspondences

8.1.1 Correspondence with enterprise viewpoint

The policies expressed in the enterprise viewpoint are expressed in the computational viewpoint as operation parameters
trader attributes. Some of these operation parameters are expressed as constraints.

Each constraint can be expressed as a proposition that:
— anamed property exists;
— anamed property has a specified relationship to a stated value;
— the values of two named properties have a specified relationship.

Any constraint can be set to a default value of true. A constraint may also be a conjunction, a disjunction or a negation of ot
constraints-

Two actipn templates are identified for handling policies:

—  Consult action — Determines what constraints for governing behaviour apply in order to.adhgre to the trader
policy.
—  Arbitrate action — Produces a resultant constraint for performing a given operation-by combiring the client's

policy (expressed as a constraint or input parameter) and the trader policy (represented by a cgnstraint and som
attribute or property values).

8.1.2 Correspondence with information viewpoint

The infofmation specification defines a directed graph where partitions of offers afe placed at the nodes of the gragh. The onl
constrairt discernible from the information viewpoint is that, for a given directiern,/only one edge is allowed hetween any two
nodes. Two edges, with opposite directions, are permitted between the same-ftwo nodes.

The computational specification defines trader objects, i.e. objects that provide a trading service at an interfagebjed¢tader o
may use|a trading service of another trader, i.e. it is linked to that othehtrader.

The relationship between these two viewpoint specifications is prescribed in this Specification. An informatign partition shall
correspond to one and only one trader object. The possibility of many partitions corresponding to a single trfader object is no
allowed. [Each trading service interface has a single partition;from which all offers associated with that trading sdadee inte

can be rg¢ached in an import search.

An edgelin the information viewpoint graph connects partitions that correspond to different trader objects, and thug must itsel
correspond to a link between those two traders. The-target partition is associated with the trading service inte[faoebgointed t
that link. [All partitions corresponding to a given trader must either be associated with the trading service interfattadsrthat

or be redchable, in the information graph, fromSuch an associated partition.

8.2 Concepts and data types

8.2.1 Exporter and importer

8.2.1.1 |Exporter

An expolter advertises a seryice with a trader. An exporter can be the service provider or it can advertise a sprvicefon behalf
another.

8.2.1.2 |Importer

An impolter uses;a trader to search for services matching some criteria. An importer can be the potential seryiceazient or it
import a service on behalf of another.

A lois 4 Il gy s <l 1
822 ATLIICLiutalry ricutirar typc s diriu vaiutcos

8.2.2.1 TypeCode

ODP-IDL does not include a primitive type for representing type descriptions. The ODP-IDL templates specified in this
Specification use the term "TypeCode" to represent type descriptions.

When implementing this ODP Function using a particular ODP infrastructure, the term "TypeCode" must be defined using an
appropriate type for representing type descriptions in that ODP infrastructure.

NOTE — For CORBA infrastructure, the term "TypeCode" should be defined as "CORBA::TypeCode".
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8.2.2.2 Nil interface reference value

In this Specification, the term "nil" is used to denote the interface reference value of a non-existing interface instance.
8.2.3 Service types

8.2.3.1 Service type information

Associated with each traded service is a service type which represents the information needed to describe a servic
comprises:

— an interface type which defines the computational signature of the service interface; and

— zero or more named property types. Typically these represent behavioural, non-functional, and nor
computational aspects that are not captured by the computational signature.

The property type defines the property value type, whether a property is mandatory, and whether a property is readonly. Tha
assoclated with a property type is the triple of <name, type, mode>, where the modes are:

enum PropertyMode {
PROP_NORMAL, PROP_READONLY,
PROP_MANDATORY, PROP_MANDATORY_READONLY

h
A senvice type repository is used to hold the type information.
typedef Object TypeRepository;

A trader has an associated service type repository. However, this specification does not require use of any particular ser
type repository interface. The type repository interface may or may not be part af the trading object itself. A[suitabkeigterf
speciffed in Annex D.

Each service type in a repository is identified by a unique ServiceTypeName:

typedef Istring ServiceTypeName;

NOITE — The Istring typedef denotes the intention to support an interhational character set (not limited to Latin-1) infits use.
An exporter specifies the service type of the service it is advertising; an importer specifies the service type it is seeking.

Servige types can be related in a hierarchy that reflects interface subtyping (e.g. by inheritance) and property typmnaggregat
This hlierarchy provides the basis for deciding if a service of one type may be substituted for a service of|another type. Th
considerations are described more fully in the following service type model.

8.2.3.2 Service type model

This spbclause corresponds to the information viewpoint specification of service type subtyping rules in 7.2.3. These rules
expresed in this subclause using terms.from the compuational language.

The service type model is illustrated by the following BNF:

service <ServiceTypeName> [: <BaseServiceTypeName> [, <BaseServiceTypeName>]* ] {
interface <InterfdceTypeName>;
[[mandatory] {feadonly] property <IDLType> <PropertyName>;]*
The keyword “service™ introduces a new ServiceTypeName. As the service type is visible to end users and not just
progrgmmers, it is\internationalizable.

The ligt of BaseServiceTypeNames lists those service types from which this service type is derived, which ip turn defines wh
services of this service type can substitute for other service.

The “interface” keyword introduces the InterfaceTypeName for this service, |t is related by equivalence or py derivation to t
InterfaceTypeNames in each of the BaseServiceTypeNames.

The properties clause is a list of property declarations. Each property declaration is marked by the keyword “property” and rr
be preceded by mode attributes “mandatory” and/or “readonly”. A property declaration is completed by an IDLType and
PropertyName. A service must support all the properties of each of its base service types, they must have identical prop
value types, and they must not lose any property mode attributes.
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The property mode attributes have the following connotations:
— Mandatory — An instance of this service type must provide an appropriate value for this property

its service offer.

when exporting

Readonly — If an instance of this service type provides an appropriate value for this property when exporting its

service offer, the value for this property may not be changed by a subsequent invocation of the

Register::modify() operation.

The property strength graph is shown in Figure 2.

Summarising, if a property is defined without any modifiers, it is optional (i.e. an offer of that service type is

(Default)
=+ > | Hereashg
Mandatory Readonly lstrength
Mandatory, readonly T0727960-97/d02

Figure 2 — Service property mode strength graph

not tequired

provide a value for that property name, but if it does, it must be of the type specified’in the service type), and thegiueperty

may be

subsequently modified. The “readonly” modifier indicates that the property i$_optional, but that once given a
be subspquently modified. Specifying both modifiers indicates that ,a«alue must be provided and thal
subsequently modified.

From thd
if, and or

8.24

Propertig

obtain thse values about a service and constrain its search for appropriate offers based on the property va

such offe

—  the interface type associated witlis either the same as, or is a subtype of, the interface type asso
— all the properties defined nare also defined;if;

—  for all properties defined in both and3,~the mode of the property fimust be the same as, or str

— all properties defined ifi that arealso defined im shall have, irf3, the same property value type a

subsequently modified. The “mandatory” modifier indicates that a value must be provided, but|

above discussion, one can state the rules for service type conformance; a sefiseatgpbtype of servig
ly if:

the mode of the property o

subtype of the property value typedn

Properties

s are <name, value> pairs. An exporter asserts values for properties of the service it is advertising

Is.

typedef Istring RropertyName;
typedef sequence<PropertyName> PropertyNameSeq;
typedef any-PropertyValue;
struct Propefty {
RropertyName name;
PropertyValue value;

that it may be
Value, it may not
| it may not be

e type

ciated with

bnger than,

nor a

. An importer cal
ues associated w

24

t),/pedef sequence<Property> PropertySeq;

enum HowManyProps { none, some, all };

union SpecifiedProps switch ( HowManyProps ) {
case some: PropertyNameSeq prop_names;

I3
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8.2.5 Service offers

A service offer is the information asserted by an exporter about the service it is advertising. It contains:
— the service type name;
— areference to the interface that provides the service; and
— zero or more property values for the service.

An exporter must specify a value for all mandatory properties specified in the associated service type. In addition,ran expo
can also nominate values for named properties that are not specified in the service type. In such case, the tradegzdstoot oblig
do property type checking.

struct Offer {
Object reference;
PropertySeq properties:

h
typedef sequence<Offer> OfferSeq;

struct OfferInfo {
Object reference;
ServiceTypeName type;
PropertySeq properties;

8.2.5.1 Modifiable properties

The value of a property in a service offer can optionally be modified, if:
— the property mode is not readonly, whether optional or mandatory; and
— the trader supports the modify property functionality.

Such property values can be updated by explicit modify operations to\the trader. An exporter can control p service offer to
non-modifiable by exporting services with service types that have read only properties. The modify opefation will return
Notimplemented exception if a trader does not support the modify~property functionality. An importer can also specify whethi
or notfa trader should consider offers with modifiable properties during matching.

8.2.5.2 Dynamic properties

A ser\ice offer can optionally contain dynamic properties. The value for a dynamic property is not held within a trader, it |
obtained on-demand from the interface of a dynamic property evaluator nominated by the exporter of the service. That is
level df indirection is required to obtain the value for a dynamic property. The structure of a dynamic property value is:

exception DPEvalFailure {
CosTrading::PropertyName name,
TypeCode returned_type;
any extra_info;

h

interface DynamicPropEvalX{

any evalDP (
in CosTrading::PropertyName name,
in Type€ode returned_type,
in‘any’extra_info

) raises-(
DPEvalFailure

%

J%

struct DynamicProp {
DynamicPropEval eval_if;
TypeCode returned_type;
any extra_info;
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It contains the interface to the dynamic property evaluator, the data type of the returned dynamic property, and any extre
implementation dependent information. The trader recognizes this structure and, when the value of the property is required
invokes the evalDP operation from the appropriate DynamicPropEval interface. The dynamic property evaluator interface has
only one operation, whose signature is defined in this Specification for portability but its behaviour is not specifiety The on
restrictions imposed are that the property must not be readonly and that the trader must support the dynamic propert
functionality.

The use of such Properties has implications on the performance of a trader. An importer can specify whether or not a trade

should consider offers with dynamic properties during matching.

8.2.6

Offer identifier

An offer identifier is returned to an exporter when a service offer is advertised in a trader. It identifies the expartedffezrvi
and is quoted by the exporter when withdrawing and modifying the offer (where supported). It only has meaning to the trader

with whi

h the service offer is registered

8.2.7

The tota
the trade
to produ
offers to

8.2.7.1

Importer
well form

This Red
between
used to

Its main

If a prop
languagsq
by a trad

8.2.7.2

Preferen
various f
to the im

typedef string Offerld;
typedef sequence<Offerld> OfferldSeq;

Offer selection

service offer space for an offer selection is potentially very large, including offers fremall linked tr
r uses policies to identify the set S1 of service offers to examine. The service type @nd constraint is
Ce the set S2 that satisfy the service type and constraint. This is then ordered_using preferences K
the importer.

Standard constraint language

5 select the set of service offers in which they have interest by use of 'service type and a constraint.
ed expression conforming to a constraint language.

ommendation | International Standard defines the standard, mtandatory language which is necessa

vrite standard constraint expressions.
typedef Istring Constraint;
eatures are:

Property Value Types manipulation ares«éstricted to int, float, fixed, boolean, Istring/str
Ichar/char types and sequences thereof. The character based types are o
using the collating sequence in effect for the given character set. Ty

outside of thissrange can only be the subject of the “exists” operator.

Literals in the Caonstraint are dynamically coerced as required for the Properties

are working with. Literals can contain Istring.

are comparison, boolean connective, “in_set”, substring, arithmetic opers
property existence.

Operators

ietary constraint language (outside the scope of this Specification) is used, then the name and versic
used is placed hetween << >> at the start of the constraint expression, The remainder of the strin
er that does not support the quoted proprietary constraint language.

Preferences

ces aré-Jogically applied to the set of offers matched by application of the service type, constrain
olicies. The application of the preferences can be considered as the determination of the order to re

hdealy Logic
thenSdpplied t

efore returning tl

Théscaonstraint

ry for interworkin

traders. Annex B defines the syntax and the expressive power’of the constraint language. This comstraint language

ng,
dered
pes

they

tors,

n cithe constr
g is @dt interpret

t expression, an
urn metched offe

borter.

typedef Istring Preference;

The preference string can be considered as being composed of two portions. The first portion can be any of the following (not:
that these keywords are case sensitive):

26

max min with random first
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The interpretation for the second portion is dependent on the first portion; it may be empty. The following describes tt
preferences:
Preference Description
max expression The pression is numeric. The matched offers are returned in a desgendar of
the expression.
min expression The @ression is numeric. The matched offers are returned in an asgendar of
the expression.
with expression The gxession is a Constraint gression. The matched offers are ordered such (th
those that are TRUE precede those that are FALSE.
random The order of returranthe matched offers is accordirto the followirg algorithm:
select an offer at random from the set of matched offers, select another offer-at’jan
from the remaining set of matched offers, ..., select the single remaining offer:
first The order of returned matched offers is at the offers are discovered.
If no preference is specified, then the default preference of first applies. No combinations of the preference

The e
prefer
two:

The o
group
If ap
prefer
by a tn

8.2.7.
Links

trading graph, in which the vertices are traders. A link describes the knowledge that one trader has of an

that it
followi

The O

pression associated with max, min, and with can refer to properties associated with the matching off
bnce expression to the set of offers that match the service type and constraint expression, the offg

a) a group of offers for which the preference expression could he ‘evaluated (ordered according
and

refers to a property name that is optional for that serviCe type).
fers are returned to the importer in the order of first group-in their preference order, followed by t

foprietary preference language (outside the scope(of this Specification) is used, then the name
bnce language used is placed between << >> at thé start of the preference. The remainder of the g
ader that does not support the quoted proprietary language.

B Links

epresent paths for propagation of queries from a source trader to a target trader. Each link corresy
uses. It also includes information™of when to propagate or forward an operation to the target tra
hg information associated with it

a Lookup interface-provided by the target trader, which supports the query operation;

a Register interface provided by the target trader, which supports the resolve operation;

link_follow-rule policy;

— the link’s"limiting follow behaviour, which overrides an importer’s link_follow_rule if the imp
exceeds the limit set by the link.

MG IDEfor FollowOption is defined as:

enum FollowOption {

b are permitted.

brs. When applyir
I set isipartitione

to min, max, witl

b) a group of offers for which the preference expression-epuld not be evaluated (e.g. the preference express

hose in the seco

and version of
tring isewt interp

onds to an edge
other trading sen
der. A link has t

— the link’s default follow behaviour, which may be used and is passe¢hen an importer does ot specify a

orter's request

local _only,

if_no_local,
always
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where:
— ‘“local_only” indicates that the link is never followed unless explicitly named in an operation;
“if_no_local” indicates that the link is followed only if there are no local offers that satisfy the query; and
“always” indicates that the link is always followed except when overriden by some policy.

These values are ordered as follows:
local_only < if_no_local < always
The OMG IDL for Linkinfo is defined as:

struct Linkinfo {
Lookup target;
Register target_reg;

——FottowOptoN tet pass _on _Totow Tate

FollowOption Iimiﬁng_fallow_rule;
12

The aboye information is set for each link when it is created. A link name is given to the link when'it is crgated. The name
uniquelylidentifies a link in a trader.

typedef Istring LinkName;
typedef sequence<LinkName> LinkNameSeq;

A link is pinidirectional. Only the source trader is directly aware of a link; it is the source trader that supports thpriack.in

Additional information may be kept with a link to describe characteristics of thestarget trading service as perceived by the
source trader.

8.2.7.4 |Policies
Policies provide information to affect trader behaviour at run time. Policies are represented as name value palrs.

typedef string PolicyName; // policy names restricted to Latinl
typedef sequence<PolicyName> PolicyNameSeq;
typedef any PolicyValue;
struct Policy {

PolicyName name;

PolicyValue value;
I3
typedef sequence<Policy> PolicySeq;
Some pqalicies cannot be overridden while other-policies apply in the absence of further information and cgn be overridden.
Policies ¢an be grouped into two categories:

—  those that scope the extent of & search;
—  those that determine thefunctionality applied to an operation.

Different|policies are associated with different roles in the performance of the trading function. These roles, hichrare used
the "Whgre" column of the following tables, are:

T = Trader
L = Link
I = Importer

These policies are.farther discussed in 8.2.7.5 through 8.2.7.9.
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8.2.7.4.1 Standardized scoping policies

The following lists the standardized scoping policies:

Name Where IDLType Description
def _search_card T unsigned long Defayper bound of offers to be searched; used ifino
search_card is specified..
max_search_card T unsigned long Maximum upper bound of offers to be searched.
search_card I unsigned long Nominatgaper bound of offers to be searched; will pe
overridden by max_search_card.
def_match_card T unsigned long Defauftpar bound of matched offers to be ordgred;
used if no match_card is specified.
]:ax_match_card T unsigned long Maximum upper bound of matched offers'to be grdered.
atch_card | unsigned long Nominateppar bound of offers to he ordered; will e
overridden by max_match_card.
def return_card T unsigned long Defaulpper bound of ordered. offers to be retufned;
used if no return_card is specified.
ax_return_card T unsigned long Maximun upper bound*of ordered offers to be refurined.
eturn_card | unsigned long Nominatepper, bound of ordered offers to be retugned;
will be overridden, by max_return_card.
def_hop_count T unsigned long Defaufiper bound of dgth of links to be traversed If
hop_cauntvs not specified.
lwax_hop_count T unsigned long Maximum upper bound of depth of links to be trajgrsed.
op_count | unsigned long Nominategper bound of dgth of links to be traversgd;
will be overridden by the trader’'s max_hop_count.
glef_pass_on_follow_rule L FollowOption Default link follow behaviour topassed on for aaf-
ticular link if an inporter does not pecify its link|
follow_rule. It must not exceed limiting_follow_rule.
[jmiting_follow_rule L FoellowOption Limiting link follow behaviour for a particular link.
max_link_follow_policy T FollowOption Pper bound on the value of a link's limigjriollow rulg
at the time of creation or modification of a link.
Lef_follow_policy T FollowOption Default link follow behaviour for a particular trader.
ax_follow_policy T FollowOption Limitig link follow policy for all links of the tradel -
overrides both link and importer policies.
link_follow_rule | FollowOption Nominated link follow behaviour; it will be overridden
by the trader's max_followpolicy and the IlinkK's
limiting_follow_rule.
tarting-trader | TraderName An porter scges its search yb nominatirg that the
query operation starts at a remote trader; a tradef is
obliged to forward the wuest down a link even if the
tmkbetavioor s tocat—omnty:
request_id | OctetSeq An identifier for a Queperation initiated # a source
trader actig as inporter on a link; a trader is not oféid
to generate an id, but is oblidged to pass it down a link.
exact_type_match boolean If TRUE, grdffers of exacy the serviceype gecified
by the inporter are considered; if FALSE (or |f
ungecified), offers of ap service ype that conforms tg
the importer’s service type are considered.
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The ODP-IDL types for TraderName and OctetSeq are:

The results received by an importer are affected by the scoping policies. The hop_count and link follow policies set the scope
of the traders to visit. N1 is the total service offer space of those traders. Those offers that have conformant sereice type a
gathered into the set N2; the actual size of N2 may be further restricted by the search cardinality policies. Constraints are
applied to N2 to produce a set N3 of offers which satisfy both the service type and the constraints; N3 may be furéer restrict

by the match cardinality policies. The set N3 is then ordered using preferences to produce the set N4. The final set of offer:

returned

typedef LinkNameSeq TraderName;
typedef sequence<octet> OctetSeq;

to the importer, N5, may be further reduced by the returned cardinality policies.

This is illustrated by the diagram shown in Figure 3, where [N1| >= |N2| >= |[N3| = [N4| >= |[N5].

8.2.7.4.2
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Match
cardinality

Return

Ordered
offers

Returned
offers

Return
N5 cardinality N4
T0727970-97/d03

Figure 3 — Pipeline view of trader query steps,and cardinality constraint application

Standardised capability supported policies

loes not support a capability, then an importer can not override that capability with its policy paramete

b three capabilities: proxy offer, dynamic preperties, and modify offers, that a trader may or may not Wwish tf support.
r. Hawever, i

pn.

trader supports a capability and an importer-do€s not wish to consider offers that require such functionality, thenntlusttrader
respect the importer’s wish.
The follopving lists the standardised palicies related to functionality supported:
Name Where IDLType Description
upports_modifiable -properties T boolean Whether the trader supports property modificati
lise_modifiable_properties | boolean Whether to consider offers with modifiedppertigs
in the search.
upports~dynamic_properties T boolean Whether the trader supports dynamic propertieg.
isedynamic properties | boolean Whether to consider offers wuithnaic properties |n
the searchs.
supports_proxy_offers T boolean Whether the trader supports proxy offers.
use_ proxy_offers I boolean Whether to consider proxy offers in the search.
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8.2.7.5 Trader policies

Policies can be set for a trader as a whole. Trader policies are defined as attributes of the trader object. They are initi
specified when the trader is created, and can be modified/interrogated via the Admin interface. An importer can interrog:
these trader policies via its Lookup interface. An exporter can interrogate a trader’s functionality supported policies via i
Register interface.

8.2.7.6 Link follow behaviour

Each link in a trader has its own follow behaviour policies. A trader has a limiting follow policy, max_follow_policy, that
overrides all the links of that trader for any given query. Follow behaviour policies are specified for each link whes a link i
created. These policies, def pass_on_follow_rule and limiting_follow_rule, can be interrogated/modified via the Link interfac
The values they can have are limited by another trader policy, max_link_follow_policy, at the time of creation or modificatior
An importer can specify a link_follow_rule in a query. In the absence of an importer’'s link follow rule the trader's

def_f :uvv_pu:;\,y tstset:

After dearching its local offers in response to a query, a trader must decide whether to propagate the query|alongljtg links an
so, what value for the link_follow_rule to pass on in the policies argument.

The ODP-IDL for FollowOption is specified in 8.2.7.3.
The fdllow policy for a particular link is, therefore:

if the importer specified a link_follow_rule policy
min(trader.max_follow_policy, link.limiting_follow_rule,
query.link_follow_rule)

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

i.e. if this value is “if_no_local” and there were no local offers that match'the query, the nested query is performeadlLié this
is “always”, the nested query is performed.

If a ngsted query is permitted by the above rule, then the following*logic determines the value for the “link_follow_nyle” poli
to be passed on to the linked trader.

if the importer specified a link_follow_rule policy
pass on min(query.link_follow_rule, link.limiting-follow_rule,
trader.max_follow_policy)

else
pass on min(link.def_pass_on_follow_rule , trader.max_follow_policy)

8.2.7.7 Importer policies

An importer can specify zero or more_importer policies in its policy parameter. If an importer policy is not gpecifieds then th
traderfuses its default policy. If an.importer policy exceeds the limiting policy values set by the trader, then|the tradsr ove
the importer expectations with its limiting policy value.

If a starting_trader policy pafameter is used, trader implementations shall place this policy parameter as the first #lement of
sequence when forwardingthe query request to linked traders.

8.2.7.8 Exporter palicies

Therelare no exporter policies specified in this Specification.

8.2.7.9 LinkCreation policies

At theltime'that a link is created, the default and limiting follow rules associated with the link are specified.[Theaa hédes ¢
constreired-by-the-maxlink—felow—policy-of the-trader

The trader first checks to see that the default rule is less than or equal to the limiting rule. If not, then an exapéidnlis r
then compar es the limiting rule against the trader's max_link_follow_policy, again raising an exception if the limitimg rule i
greater than the trader’'s max_link_follow_policy.
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Interworking mechanisms

Link traversal control

The flexible nature of trader linkage allows arbitrary directed graphs of traders to be produced. This can introducedfvo types

problem:

distinct set of connected edges) leading from a trader.

A single trader can be visited more than once during a search due to it appearing on more than one path (i.e

Loops can occur — The most trivial example of this is where two previously disjoint trader spaces decide to join

by exchanging links. This can result in the first trader propagating a query to the second and then having it

returned immediately via the reverse link.

To ensure that a search does not enter into an infinite Ioop, a hop_count is used to limit the depth of links to proalagate ase

To avoid
trader fo
to form R

A trader
When a

appearafce.

In order

non-ovelfapping values.

en the hop_count reaches zero.

the unproductive revisiting of a particular trader while performing a query, a Requestlid can be-gend
each query operation that it initiates for propagation to a target trader. The trader attribute.of reque
equestld.

typedef sequence<octet> OctetSeq;
attribute OctetSeq request_id_stem;

may wish to remember the Requestld of all recent interworking query operations that it has been
uery operation is received, such a trader checks this history and only procésses the query if it is t

or this to work, the administrator for a set of federated traders must haveinitialized the respective re

n terminates at t

rated by a sourc
66 itbestem i

hsked to perform
e opmration’s fir

Nuesttad ste

targes trader doe
the lRequestid o

of ther target trac

ery request pass

The Reqgpuestld is passed in an importer’s policy parameter on the query<operation to the target trader. If the
not suppprt the use of the Requestld policy, the target trader need not-process the Requestld but it must pasg
the next |inked trader if the search propagates further.
8.2.8.2 |[Federated query example
To propdgate a query request in a trading graph, each sourcé-trader acts as a client to the Lookup interface
and pasges its client’s query operation to its target trader.
Figure 4|uses a sequential search example, to illustiate the modification of hop count parameter as a qu
through ¢ set of linked traders in a trading graph. We assume that the link follow policies in the traders will resulgsh “alwa
follow behaviour:
a) A query request is invoked at.the trading interface of T1 with an importer's hop count policy expressed as
hop_count 4. The trader scoping policy for T1 includes max_hop_ceintThe resultant hop_count applied
for the search (after the, arbitration action that combines the trader policy and the impgrter policy) is
hop_count 4.
b) We assume that no\match is found in T1 and the resulting follow policy is always. That is, T1 is to pass the
request to T3. A modified importer hop_count policy of hop_ceuhis used. The local trader scoping policy
for T3 includes.max_hop_countl and the generation of T3_Request_id to avoid repeat or cycl|c searches of
the samectraders. The resultant scoping policy applied for the search at T3 is hopJlcaami the
T3_Request id is stored.
c) Assuming that no match is found in T3 and that the resulting follow policy is always, the mqdified scoping
parameter for the query request at T4 is: hop_ceunand request_id T3_Request _id.
d).”“Assuming that no match is found in T4. Even though the nmx dount=4 for T4, the seargh is not

propagated further. An unsuccessful search result will be passed back to T3. to T1. and finally t

the user at T1.

Of course, if a query request is successfully completed at any of the traders on the linked search path, then the kst of match
service offers will be returned to the original user; whether the query request is propagated through the remaininggrading gra
depends upon the link follow policies; in this case, where it is assumed to be always, the query will still visit aladéthe tr

commensurate with the hop count policy.
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/
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'
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[ ] B<«— max_hop_count =1
® ® H B/ request_id_stem
—— def _follow_policy = always
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query.hop_count =0
J/ query.request_id = T3 _request_id

— def_follow_policy = always
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@ Service Offer
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Figure 4 — Flow of a query through atrader graph

y offer is a cross between a service offer’and a form of restricted link. It includes the service typeland properties o
e offer and, as such, is matched in the-same way. However, if the proxy offer matches the importer’'si requirements, ra
bturning details of the offer, the query request (modified) is forwarded to the Lookup interface assoc|ated with the pro

typedef Istring ConstraintRecipe;

struct ProxyInfo {

k

ServiceTypeName-type;
Lookup target;

PropertySeg properties;
boolean if~match_all;
ConstraintRecipe recipe;
PolicySeq policies_to_pass_on;

mporter's query results in a match to a proxy offer, the trader holding the proxy offer performs a nested query on i

hiding behind the proxy offer with the following parameters:

Theorigimat type parameter is passed o urchanged:
A new constraint parameter is constructed following the ConstraintRecipe associated with the proxy offer.
The original preference parameter is passed on unchanged.

A new policies parameter is constructed by appending the policies_to_pass_on associated with the proxy offer
the original policies parameter.

The original desired_props parameter is passed on unchanged.
The calling trader supplies a value of how_many that makes sense given its resource constraints.
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Proxy offers are a convenient way to package the encapsulation of a legacy system of “objects” into the trading system. |
permits clients to lookup these “objects” by matching the proxy offer; the nested call to the proxy trader, together with the
rewritten constraint expression and the additional policies appended to the original policy parameter, permits the dynamic
creation of a service instance which encapsulates the legacy object. Another possible use of proxies is for a serviceefactory t
advertised as a proxy offer; the nested call to the factory causes a new instance of the particular service to be manufactured.

A query may have matched a proxy offer due to a particular value of a property associated with the proxy offer. It is mandatory
that any offer returned by the proxy trader as a result of the nested query have the same value for that property so as not
violate the client’s expectations regarding the constraint.

A trader does not have to support the proxy offer functionality. However, if a trader supports such functionality, it maest prov
the Proxy interface for the export, withdraw, and describe of proxy offers. An importer can specify whether or not a trader
should consider proxy offers during matching.

8.2.9

Each trader has its own characteristics, policies for functionalities supported, and policies for scoping‘the
These characteristics and policies are defined as attributes to the trader. These attributes are:

T ] PP &
I'aucT dltlrmoutcs

extent of search

Name ODP-IDL Type Description
def [search_card unsigned long Default upper bound of offers to be.searched for a Qugry operation.
MaX_search_card unsigned long Maximupper bound of offers\to be searched for p @uer
operation.
def [match_card unsigned long Defauftpar bound of matched offers to be orderedpplyng a

Preference criteria.

Maximupper bound_of matched offers to be orderedppliying
a Preference critefia.

maX_match_card unsigned long

def [return_card unsigned long Default upper bound of ordered offers to be returned tolan inpporter.

of an id for a query request from one trader to another.

max_return_card unsigned long Maximuppar bound of ordered offers to be returngd to|an
importer.

def [hop_count unsigned long Default upper bound of depth of links to be traversed.

max_hop_count unsigned long Maximum upper bound of depth of links to be traversed.

def [follow_policy FollowOption Default link-follow behaviour for a particular trader.

max_follow_policy FollowOption Limitig link follow policy for all links of the trader — ovrridgs
both link and importer policies.

max_link_follow_policy FollogwOption Most permissive follow policy allowed when creating new|links

supports_modifiable_properties boolean Whether the trader supports property modification.

supports_dynamic_properties poolean Whether the trader supports dynamic properties.

supports _proxy_offers boolean Whether the trader supports proxy offers.

max_list unsigned long The max_list attribute determines thperubound of ay list
returned § the trader, namgl the returned offerparameter in
query, and the next-n operation in offer-iterator and offer-igl iterator.

Typg_repos Repository Interface to trader’s service repository.

reqyest_id_stem OctetSeq Identification of the trader, to be used as the stenpfodtiotion

These attributes are initially specified when a trader is created, and can be modified/interrogated via the Admin Interface.
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8.3 Exceptions

This Specification defines the exceptions raised by operations. Exceptions are parameterised to indicate the source of the €
The ODP-IDL segments below refer to some of the typedef's defined in clause 2.

When multiple exception conditions arise, only one exception is raised. The choice of exception to raise |
implementation-dependent.

8.3.1 For CosTrading module

8.3.1.1 Exceptions used in more than one interface
exception UnknownMaxLeft {};

exception Notimplemented {};

1 il ITal H - ! L
CACC PO e YaroCTvICTTY P

ServiceTypeName type;
h

exception UnknownServiceType {
ServiceTypeName type;
h

exception lllegalPropertyName {
PropertyName name;
h

exception DuplicatePropertyName {
PropertyName name;

¥

exception PropertyTypeMismatch {
ServiceTypeName type;
Property prop;

exception MissingMandatoryProperty {
ServiceTypeName type;
PropertyName name;

exception lllegalConstraint {
Constraint constr;

h

exception InvalidLookupRef {
Lookup target;

¥

exception lllegalOfferld {
Offerld id,;

¥

exception UnknownOfferld {
Offerld id;

¥

exception ReéadonlyDynamicProperty {
ServiceTypeName type;
PropertyName name;

avecantion DunlicatabDalicuyNama [
exception-DuplicatePolieyName{
PolicyName name;

h
8.3.1.2 Additional exceptions for Lookup interface

exception lllegalPreference {
Preference pref;
h
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8.3.1.3

8.3.14

36

exception lllegalPolicyName {
PolicyName name;
2

exception PolicyTypeMismatch {
Policy the_policy;
2

exception InvalidPolicyValue {
Policy the_policy;
2

Additional exceptions for Register interface

exception InvalidObjectRef {

Object ref;
I8

exception UnknownPropertyName {
PropertyName name;

exception InterfaceTypeMismatch {
ServiceTypeName type;
Obiject reference;

I

exception ProxyOfferld {
Offerld id;
I

exception MandatoryProperty {
ServiceTypeName type;
PropertyName name;

exception ReadonlyProperty {
ServiceTypeName type;
PropertyName name;

};

exception NoMatchingOffers {
Constraint constr;
12

exception lllegalTraderName {
TraderName name;
12

exception UnknownTraderName.{
TraderName name;
I

exception RegisterNaotSupported {
TraderName name;
12

Additional.@xceptions for Link interface

exception-HlegalLinkName {
LinkName name;
2

exception UnknownLinkName {
LinkName name;
2

exception DuplicateLinkName {
LinkName name;
I3

exception DefaultFollowTooPermissive {
FollowOption def_pass_on_follow_rule ;
FollowOption limiting_follow_rule;
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exception LimitingFollowTooPermissive {
FollowOption limiting_follow_rule;
FollowOption max_link_follow_policy;

h
8.3.1.5 Additional exceptions for Proxy Offer interface

exception lllegalRecipe {
ConstraintRecipe recipe;
h

exception NotProxyOfferld {
Offerld id;
h

Eaor CosTradinabvnamic maodilde
8.3.2 For-CosTradingDynamicrodu

Therelis only a DynamicPropEval interface in this module, and the interface has only one operation which-rpises the exceptic

exception DPEvalFailure {
CosTrading::PropertyName name;
TypeCode returned_type;
any extra_info;

h
8.3.3 For CosTradingRepos module
Therelis only the ServiceTypeRepository interface in this module. The following interface-specific exceptior]s can be raised:

exception ServiceTypeEXxists {
CosTrading::ServiceTypeName name;
h

exception InterfaceTypeMismatch {
CosTrading::ServiceTypeName base_service;
Identifier base_if;
CosTrading::ServiceTypeName derived_service;
Identifier derived_if;

k

exception HasSubTypes {
CosTrading::ServiceTypeName the_type;
CosTrading::ServiceTypeName sub_type;
h

exception AlreadyMasked {
CosTrading::ServiceTypeName.-name;
h

exception NotMasked {
CosTrading::ServiceTypeName name;
h

exception Value FypeRedefinition {
CosTrading::ServiceTypeName type_1;
PropStructdefinition_1;
CosTrading::ServiceTypeName type_2;
PropStruct definition_2;

b

exception DuplicateServiceTypeName {
CosTrading::ServiceTypeName name;

I3

8.4 Abstract interfaces

In order to enable the construction of traders with varying support for the different trader interfaces, this Specificegson def
several abstract interfaces from which each of the trading object service functional interfaces (Lookup, Register, Link, Pro
and Admin) are derived. Each of these abstract interfaces are documented below.
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84.1 TraderComponents
interface TraderComponents {

readonly attribute Lookup lookup_if;
readonly attribute Register register_if;
readonly attribute Link link_if;
readonly attribute Proxy proxy_if;
readonly attribute Admin admin_if;

h

The functionality of a trader can be configured by composing the defined interfaces in one of a number of prescribed
combinations. The composition is not modelled through inheritance but rather by multiple interfaces to an object. Given one of
these interfaces a way of finding the other associated interfaces is needed. To facilitate this each trader functiomas interfac
derived from the TraderComponents interface.

The TraderComponents interface contains five readonly attributes that each provide a way to get a specificcohjject reference.

Access tp these attributes must return a nil object reference if the trading service in question does not’support tat particul
interface

8.4.2 SupportAttributes
interface SupportAttributes {

readonly attribute boolean supports_modifiable_properties;
readonly attribute boolean supports_dynamic_properties;
readonly attribute boolean supports_proxy_offers;
readonly attribute TypeRepository type_repos;
12
In additipn to the ability of a trader implementation to selectively choose(which functional interfaces to qupport, a trader
implementation may also choose not to support modifiable properties, dynamic properties, and/or prpxy offers. The
functionglity supported by a trader implementation can be determinedAhy.querying the readonly attributes in thjs interface.

The type|repository used by the trader implementation can also be ‘Qhtained from this interface.

8.4.3 ImportAttributes
interface ImportAttributes {

readonly attribute unsigned long def_search_card;
readonly attribute unsigned long max_search.card;
readonly attribute unsigned long def_match)card;
readonly attribute unsigned long max_.match_card,;
readonly attribute unsigned long def, feturn_card;
readonly attribute unsigned long max_ return_card;
readonly attribute unsigned long max_list;

readonly attribute unsigned.long def_hop_count;
readonly attribute unsigned\Jong max_hop_count;
readonly attribute FollowOption def_follow_policy;
readonly attribute FellowOption max_follow_policy;

b

Each trader is configured-with default and maximum values of certain cardinality and link follow constraints that apply to
queries. [The values farthese constraints can be obtained by querying the attributes in this interface.

8.4.4 LinkAttributes
interface.LinkAttributes {

readonly attribute FollowOption max_link_follow_policy;

}.

When a trader creates a new link or modifies an existing link the max_link_follow_policy attribute will determine the most
permissive behaviour that the link will be allowed. The value for this constraint on link creation and modification can be
obtained from this interface.
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8.5 Functional interfaces

This subclause describes the five functional interfaces to a trading object service: Lookup, Register, Link, Admin, and Pro:
The two iterator interfaces needed for these functional interface are also described.

8.5.1 Lookup
interface Lookup : TraderComponents, SupportAttributes, ImportAttributes {

typedef Istring Preference;
enum HowManyProps { none, some, all };

union SpecifiedProps switch ( HowManyProps ) {
case some: PropertyNameSeq prop_names;
3

exception lllegalPreference {
Preference pref;
I3

exception lllegalPolicyName {
PolicyName name;
I3

exception PolicyTypeMismatch {
Policy the_policy;
I3

exception InvalidPolicyValue {
Policy the_policy;
2

void query (
in ServiceTypeName type,
in Constraint constr,
in Preference pref,
in PolicySeq policies,
in SpecifiedProps desired_props,
in unsigned long how_many,
out OfferSeq offers,
out Offerlterator offer_itr,
out PolicyNameSeq limits_applied
) raises (
lllegalServiceType,
UnknownServiceType,
lllegalConstraint,
lllegalPreference,
lllegalPolicyName,
PolicyTypeMismatch,
InvalidPolicyValue,
lllegalPropertyName,
DuplicatePropertyName,
DuplicatePolicyName

h
8.5.1.1 Querproperation
8.5.1.1.1 £ Signhature

void query (
in ServiceTypeName type,
in Constraint constr,
in Preference pref,
in PolicySeq policies,
in SpecifiedProps desired_props,
in unsigned long how_many,
out OfferSeq offers,
out Offerlterator offer _itr,
out PolicyNameSeq limits_applied
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) raises (
lllegalServiceType,
UnknownServiceType,
lllegalConstraint,
lllegalPreference,
lllegalPolicyName,
PolicyTypeMismatch,
InvalidPolicyValue,
lllegalPropertyName,
DuplicatePropertyName,
DuplicatePolicyName

);
8.5.1.1.2 Function

The quefy operafion I1s the means by which an object can obtain relerences to other objects that provide services meeting i
requirements.

The “typ¢” parameter conveys the required service type. It is key to the central purpose of trading: to péerform an introduction
for futurg type safe interactions between importer and exporter. By stating a service type the importer implies the desirec
interface|type and a domain of discourse for talking about properties of the service. If the string_representation of the “type
does notl obey the rules for service type identifiers, then an lllegalServiceType exception is raised. If the “type” ealbyntacti
correct byt is not recognized as a service type within the trading scope then an UnknownServiceType exceptipn is raised.

The tradpr may return a service offer of a subtype of the “type” requested. Subtyping,af service types is dis¢ussed in 8.2.3. £
service qubtype has all the mandatory properties of its supertypes. This ensures that what is a well-formed gpery for the “type
is also |a well-formed query with respect to any subtypes. However, if"the importer specifies |the policy of
exact_type_match TRUE, then only offers with the exact (no subtype) service typerequested are returned.

The constraint “constr” is the means by which the importer states those requjrements of a service that are not captured in th
signaturg of the interface. These requirements deal with the computational behaviour of the desired servite, non-functiona
aspects,|and non-computational aspects (such as the organization owning the objects that provide the service). An importer
always guaranteed that any returned offer satisfies the matching canstraint at the time of import. If the “congtr” dogs not obe
the syntgx rules for a legal constraint expression, as defined in Apnex B, then an lllegalConstraint exception ig raised.

The “pref’ parameter is used to order those offers that match@he “constr” so that the offers returned by thg trader are in the
order of [greatest interest to the importer. If “pref” does not.obey the syntax rules for a legal preference expression, then ar
lllegalPreference exception is raised.

The “policies” parameter allows the importer to specify\hiow the search should be performed as opposed to what sort of service
should Re found in the course of the search.,This can be viewed as parameterising the algorithms within the trader
implementation. The “policies” are a sequence._of name-value pairs. The names available to an importér depend on the
implementation of the trader. However, some.names are standardised where they effect the interpretation of ¢ther parameters
where they may impact linking and federatian/of traders. If a policy name in this parameter does not obey the syntaxtic rules f
legal PolljcyName’s, then an lllegalPolicyName exception is raised. If the type of the value associated with a policpwiffers fr
that spegified in this Specification, then-a PolicyTypeMismatch exception is raised. If subsequent processing| of a PolicyValue
yields any errors (e.g. the starting- trader policy value is malformed), then an InvalidPolicyValue exception|is raised. If the
same policy name is included two or more times in this parameter, the DuplicatePolicyName exception is raisg¢d.

The “dedired_props” parameter defines the set of properties describing returned offers that are to be returned with the objec
reference. There are threé-possibilities: the importer wants none of the properties, all of the properties but jwithoat having t
name them, and thirdly,'some properties the names of which are provided. If any of the “desired_props” namés do not obey th:
rules for [identifiers, then an IllegalPropertyName exception is raised. If the same property name is included tvo or more times
in this pgrameter, ¢he'DuplicatePropertyName exception is raised. The desired_props parameter may hame groperties which a
not mandatory fer:the requested service type. If the named property is present in the matched service offer, if shaliibe return
The desifed«props parameter does not affect whether or not a service offer is returned. To avoid “missing” desired properties
the impofter-should specify “prop exists” in the constraint.

The returned offers are passed back in one of two ways (or a combination of both). The “offers” return result conveys a list of
offers and the “offer_itr” is a reference to an interface at which offers can be obtained. The “how_many” parameter states how
many offers are to be returned via the “offers” result, any remaining offers are available via the iterator interface. If the
“how_many” exceeds the number of offers to be returned, then the “offer_itr” will be nil.
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If any cardinality or other limits were applied by one or more traders in responding to a particular query, then th
“limits_applied” parameter will contain the names of the policies which limited the query. The sequence of names returned
“limits_applied” from any federated or proxy queries must be concatenated onto the names of limits applied locally ar

return
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Importer policy specifications

struct LookupPolicies {
unsigned long search_card;
unsigned long match_card;
unsigned long return_card;
boolean use_modifiable_properties;
boolean use_dynamic_properties;
boolean use_proxy_offers;
TraderName starting trader;

FollowOption link_follow_rule;

unsigned long hop_count;

boolean exact_type_match;

OctetSeq request _id

h

earch_card” policy indicates to the trader the maximum number of offers it should Consider whe
Imance and constraint expression match. The lesser of this value and the trader’'s max”“search_card
If this policy is not specified, then the value of the trader’s def_search_card attribute is used.

hatch_card” policy indicates to the trader the maximum number of matching offers to which the prefg
be applied. The lesser of this value and the trader's max_match_card attribute is used by the tradg
ed, then the value of the trader’'s def_match_card attribute is used.

bturn_card” policy indicates to the trader the maximum number of matching offers to return as a resu
of this value and the trader’'s max_return_card attribute is used by the trader. If this policy is not spe
trader’s def return_card attribute is used.

se_modifiable_properties” policy indicates whether the trader should consider offers which have m
constructing the set of offers to which type conformance and constraint processing should be applie
is TRUE, then such offers will be included; if FALSE ,they will not. If this policy is not specified, su
bd.

se_dynamic_properties” policy indicates whetherithe trader should consider offers which have dynal
Lcting the set of offers to which type conformange and constraint processing should be applied. If th
E, then such offers will be included; if FALSE, they will not. If this policy is not specified, such offers

se_proxy_offers” policy indicates whether the trader should consider proxy offers when constructing
type conformance and constraint processing should be applied. If the value of this policy is TRUE, t
uded; if FALSE, they will not. If this_policy is not specified, such offers will be included.

tarting_trader” policy facilitates\the distribution of the trading service itself. It allows an importer to
ng to explicitly navigate thelinks of the trading graph. If the policy is used in a query invocation, it is
he first policy-value pair; this facilitates an optimal forwarding of the query operation. A “policies” pg
b a value for the “starting_trader” policy. Where this policy is present, the first name component is cd
held in each link. If o match is found the InvalidPolicyValue exception is raised. Otherwise, the tra
Lookup interfacetheld by the named link, but passing the “starting_trader” policy with the first compo

[ink_follow_rule”-policy indicates how the client wishes links to be followed in the resolution of itg

sion in 8.2.77for details.

op_count™policy indicates to the trader the maximum depth of hops across federation links that sh
solution- of this query. The hop_count at the current trader is determined by taking the minim
op-.count attribute and the importer's hop_count policy, if provided, or the trader’s def_hop_count at
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passing on to a federated trader.

The “exact_type_match” policy indicates to the trader whether the importer’s service type must exactly match an offer’s servi
type; if not (and by default), then any offer of a type conformant to the importer’s service type is considered.

The “request_id” policy indicates to the trader the identifier of a Query operation that is initiated by a source trackes acting
importer on a link. The id is generated using the trader attribute request_id_stem. A trader is not obliged to generade such &
for a query operation for another trader, but it is obliged to pass it down a link to another trader.
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8.5.2 Offer Iterator
8.5.2.1 Signature

interface Offerlterator {

unsigned long max_left (

) raises (
UnknownMaxLeft

)i

boolean next_n (
in unsigned long n,
out OfferSeq offers

);

volid destroy ();

The Off
extracte

Iterator interface is used to return a set of service offers from the query operation by enabling the s
by successive operations on the Offerlterator interface.

n operation returns a set of service offers in the output parameter “offers”. Thelgperation returns
at least n service offers remaining in the iterator. If there are fewer than nservice offers in the

equence. The next_n operation returns TRUE if there are further service-offers to be extracted frg

oy operation destroys the iterator. No further operations can be invoked on an iterator after it has be

8.5.3 Register
interface Register : TraderComponents, SupportAttributesy{

struct OfferInfo {
Object reference;
ServiceTypeName type;
PropertySeq properties;

exception InvalidObjectRef {
Object ref;

h

exception UnknownPropertyName {
PropertyName\name;

exception InterfaceTypeMismatch {
ServiceTypeName type;
QObject reference;

h

exception ProxyOfferld {
Offerld id;

enackeoffers t

n senfice offers i
iteratior, then a

service offers are returned. The actual number of service offers returned.ean be determined from the length of the

m the iterator. It

hownMaxLeft is
its iset of serv

en destroyed.

}.

exception MandatoryProperty {
ServiceTypeName type;
PropertyName name;

k

exception ReadonlyProperty {
ServiceTypeName type;
PropertyName name;
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exception NoMatchingOffers {
Constraint constr;
2

exception lllegalTraderName {
TraderName name;
2

exception UnknownTraderName {
TraderName name;
2

exception RegisterNotSupported {
TraderName name;
b

OfferTd export (
in Object reference,
in ServiceTypeName type,
in PropertySeq properties

) raises (
InvalidObjectRef,
lllegalServiceType,
UnknownServiceType,
InterfaceTypeMismatch,
lllegalPropertyName, // e.g. prop_name= "<foo-bar"
PropertyTypeMismatch,
ReadonlyDynamicProperty,
MissingMandatoryProperty,
DuplicatePropertyName

);

void withdraw (
in Offerld id

) raises (
lllegalOfferld,
UnknownOfferld,
ProxyOfferld

);

OfferInfo describe (
in Offerld id

) raises (
lllegalOfferld,
UnknownOfferld,
ProxyOfferld

):

void modify (
in Offerld id,
in PropertyNameSeq del_list,
in PropertySeq modify_list
) raises (
Notimplemented,
IllegalOfferld,
UnknownOfferld,
ProxyOfferld,
lllegalPropertyName,
UnknownPropertyName,
Property TypeMismatch,

RCCldUI I:y Dyl TarT IIL:PI UPCI t‘y y
MandatoryProperty,
ReadonlyProperty,
DuplicatePropertyName
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void withdraw_using_constraint (
in ServiceTypeName type,
in Constraint constr

) raises (
lllegalServiceType,
UnknownServiceType,
lllegalConstraint,
NoMatchingOffers

);

Register resolve (
in TraderName name

) raises (
lllegalTraderName,
UnknownTraderName,
RegisterNotSupported
)i
12
8.5.3.1 | Export operation
8.5.3.1.1] Signature
Offerld export (
in Object reference,
in ServiceTypeName type,
in PropertySeq properties
) raises (
InvalidObjectRef,
lllegalServiceType,
UnknownServiceType,
InterfaceTypeMismatch,
lllegalPropertyName, // e.g. prop_namer "<foo-bar"
PropertyTypeMismatch,
ReadonlyDynamicProperty,
MissingMandatoryProperty,
DuplicatePropertyName
)i
8.5.3.1.2 Function
The export operation is the means by which a service is advertised, via a trader, to a community of potent
Offerld returned is the handle with which the exporter can identify the exported offer when attempting to ag
operations. The Offerld is only meaningful in-the context of the trader that generated it.
The “ref@rence” parameter is the information that enables a client to interact with a remote server. If a tradé
chooses|to consider certain types of-Object references (e.g. a nil object reference) to be un-exportable, the

InvalidObjectRef exception in such-cases.

The “typp” parameter identifieS the service type, which contains the interface type of the “reference” and
property types that may be used in further describing this offer, i.e. it restricts what is acceptable in the prope
the string representation-ofithe “type” does not obey the rules for identifiers, then an lllegalServiceType exce
the “typel’ is syntactically~eorrect but a trader is able to unambiguously determine that it is not a recognized
an UnknpwnServiceType exception is raised. If the trader can determine that the interface type of the “referg
not a subitype of theinterface type specified in “type”, then an InterfaceTypeMismatch exception is raised.

The “properties™~parameter is a list of named values that conform to the property value types defined for th

al importers. The
cess it via other

r implementation
h it may return tr

a set of named
rties. prame
ptionlfs raised
berviea type, t
nce” parameter i

ose names. The

describe the service berng offered. This description typrcaIIy covers behavroural non-functional and non-comj
of the sd <

utational aspects
sgalPropertyName

exception is ralsed If the type of any of the property vaIues is not the same as the declared type (declared in theeyervice ty
then a PropertyTypeMismatch exception is raised. If an attempt is made to assign a dynamic property value to a readonl

then the ReadonlyDynamicProperty exception is raised.

property,
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“properties” parameter omits any property declared in the service type with a mode of mandatory, then
MissingMandatoryProperty exception is raised. If two or more properties with the same property name are included in tt
parameter, the DuplicatePropertyName exception is raised.

8.5.3.2 Withdraw operation
8.5.3.2.1 Signature

void withdraw (
in Offerld id

) raises (
lllegalOfferld,
UnknownOfferld,
ProxyOfferld

);

8.5.3.2.2 Function

The wjthdraw operation removes the service offer from the trader, i.e. after withdraw, the offer can.ne fonger be réiarned as
result|of a query. The offer is identified by the “id” parameter which was originally returned. by export. If the string
repredentation of “id” does not obey the rules for offer identifiers, then an lllegalOfferld exception is raised] If théefdr i

but there is no offer within the trader with that “id”, then an UnknownOfferld exception is raised. If the “id” [dentifgya pr
offer rather than an ordinary offer, then a ProxyOfferld exception is raised.

8.5.3.3 Describe operation

8.5.3.8.1 Signature

OfferInfo describe (
in Offerld id

) raises (
lllegalOfferld,
UnknownOfferld,
ProxyOfferld

);
8.5.3.8.2 Function

The describe operation returns the information aboutzan offered service that is held by the trader. It comgrises thé “referer
of the| offered service, the “type” of the service offer and the “properties” that describe this offer of seyvice. The offer i
identifled by the “id” parameter which was originally returned by export. If the string representation of “id” floes noeobey th
rules for object identifiers, then an lllegalOfferld exception is raised. If the “id” is legal but there is no offe[ wittnadére

with that “id”, then an UnknownOfferld exception is raised. If the “id” identifies a proxy offer rather than gn ordinary offer,
then a ProxyOfferld exception is raised.

8.5.3.4 Modify operation

8.5.3.4.1 Signature

void modify (
in Offerichid,
in PropeftyNameSeq del_list,
in’RropertySeq modify_list
) raises(
Notimplemented,
lllegalOfferld,
UnknownOfferld,
ProxyOfferld,
IIIngnIDrnlnarfyl\lnmn’
UnknownPropertyName,
PropertyTypeMismatch,
ReadonlyDynamicProperty,
MandatoryProperty,
ReadonlyProperty,
DuplicatePropertyName );
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Function

The modify operation is used to change the description of a service as held within a service offer. The object reference and tf
service type associated with the offer cannot be changed. This operation may:

The mod

a) add new (non-mandatory) properties to describe an offer;
b) change the values of some existing (not readonly) properties;
c) delete existing (neither mandatory nor readonly) properties.

ify operation either succeeds completely or it fails completely.

The offer is identified by the “id” parameter which was originally returned by export. If the string representation of 8§id” doe
not obey the rules for offer identifiers, then an lllegalOfferld exception is raised. If the “id” is legal but there is ndthufie
the trader with that “id”, then an UnknownOfferld exception is raised. If the “id” identifies a proxy offer rather thamanyordi

D OEE. 1ol 3 e PSP A
Offel‘, th".". (<] rU/\yullcrlu c/\ucptlun ISFatSeer

The “dell list” parameter gives the names of the properties that are no longer to be recorded for the ident

query a

PropertyName’s, then an lllegalPropertyName exception is raised. If a “name” is legal but there is no.property

that “na
the Man
Duplicatg

The “mo
modify o
of the o

lllegalPropertyName exception is raised. If the list includes a property that has”areadonly mode, then the

exceptio
exceptio

property
more prd

The Notl

It is not
withdraw
the Offer

8.5.3.5
8.5.3.5.1

8.5.3.5.2

The with
way as 4

fied offer. Future

describe operations will not see these properties. If any of the names within the “del_list” do“hot @bey the rules fo

e”, then an UnknownPropertyName exception is raised. If the list includes a property thathas a man
JatoryProperty exception is raised. If the same property nhame is included two or more times in th
bPropertyName exception is raised.

Jify _list” parameter gives the names and values of properties to be changed. Ifithe property is not in
beration adds it. The modified (or added) property values are returned in futur€ query and describe g
iginal values. If any of the names within the “modify_list” do not obey-the rules for PropertyNa

N is raised unless that readonly property is not currently recorded for the offer. The Readonly
N is raised if an attempt is made to assign a dynamic property value(to a readonly property. If the vall
is of a type that is not the same as the type expected, then the{PropertyTypeMismatch exception
perties with the same property name are included in this argumient, the DuplicatePropertyName exce

mplemented exception shall be raised if, and only if, the supports_modifiable_properties attribute yiel

possible to change the service type of an offer or thé object reference of the service. This has {
ng and then re-exporting. The purpose of modify iS\to' change the description of the offered service
d. This might be important where the Offerld hasibeen propagated around a community of objects.

Withdraw Using Constraint operation

Signature

void withdraw_using_constraint (|
in ServiceTypeName type,
in Constraint constr

) raises (
lllegalServiceTypé,
UnknownServiceType,
lllegalConstraint;
NoMatchingOffers

);

Function

Hraw_using__constraint operation withdraws a set of offers from within a single trader. This set is iden
queryroperation identifies a set of offers to be returned to an importer.

for tiie offer wi
datory mode, thel
is parameter, the

the dfter, then t
perations in place
yme’s, then an
ReadonlyPropert
DynamicProperty
e ofeghy modifi
s raised. If two C
ption is raised.

s FALSE.

0 be achieved b
whilst preserving

ifiedria the sa

The “typ

b"~“parameter conveys the required service type. Each offer of the specified type will have the cong

traint expression

applied to it. If it matches the constraint expression, then the offer will be withdrawn.

If “type” does not obey the rules for service types, then an lllegalServiceType exception is raised. If the “type” isadlyntactic
correct but is not recognized as a service type by the trader, then an UnknownServiceType exception is raised.

The constraint “constr” is the means by which the client restricts the set of offers to those that are intended for withdrawal.
“constr” does not obey the syntax rules for a constraint, then an lllegalConstraint exception is raised. If the constraint fail

match wi

46

th any offer of the specified service type, then a NoMatchingOffers exception is raised.
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8.5.3.6 Resolve operation

8.5.3.6.1 Signature

Register resolve (
in TraderName name
) raises (
lllegalTraderName,
UnknownTraderName,
RegisterNotSupported
);

8.5.3.6.2 Function

This operation is used to resolve a context relative name for another trader. In particular, it is used when
that is i . i ' i) '

compgnents. If the content of the parameter cannot yield legal syntax for the first component, then-the
exception is raised. Otherwise, the first name component is compared against the name held in eacholink.

1:1998(E)

exportiley to a tra
a sequence of n
lllegalTraderNal
If no match is fot

or the|trader does not support links, thekbownTraderName exception is raised. Otherwise, the trader obtains the register_if,

held afs part of the matched link. If the Register interface reference is not nil, then the trader binds‘to the R
invokgs resolve but passes the TraderName with the first component removed; if it is nil)-then the Reg
excepfion is raised. When a trader is able to match the first name component leaving no esidual name, tf
the reference for the Register interface for that linked trader. In unwinding the recursion, intermediate
er interface reference to their client (another trader).

Offer Id Iterator

.1 Signature

interface OfferldIterator {

unsigned long max_left (

) raises (
UnknownMaxLeft

);

boolean next_n (
in unsigned long n,
out OfferldSeq ids
);
void destroy ();

h

P Functions of Offer Id Iterator operations

8.5.4.2

The (Qfferldlterator interface is used\to return a set of offer identifiers from the list_offers operation a

remaining offer identifieys are returned. The actual number of offer identifiers returned can be determined
the “ids” sequencesThe next_n operation returns true if there are further offer identifiers to be extracted
returng false if there are no further offer identifiers to be extracted.

The max_left operation returns the number of offer identifiers remaining in the iterator. The exception U
raised| if the iterator cannot determine the remaining number of offer identifiers (e.g. if the iterator determ

egisteamuterfa
gisterNotSupport
en that trader re
traders return t

nd the list_proxie
n the @dferlditera

n offersidfentifier
hethiterasdir,

from the length
from thé iterator.

hknownMaxLeft i
ines iffeset of o

identiflersithrough lazy evaluation).

The destroy operation destroys the iterator. No further operations can be invoked on an iterator after it has

8.5.5 Admin

interface Admin : TraderComponents, SupportAttributes, ImportAttributes,
LinkAttributes {

typedef sequence<octet> OctetSeq;

readonly attribute OctetSeq request_id_stem;

ITU-T Rec. X.950 (1997 E)
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unsigned long set_def_search_card (in unsigned long value);
unsigned long set_max_search_card (in unsigned long value);

unsigned long set_def_match_card (in unsigned long value);
unsigned long set_max_match_card (in unsigned long value);

unsigned long set_def_return_card (in unsigned long value);
unsigned long set_max_return_card (in unsigned long value);

unsigned long set_max_list (in unsigned long value);

boolean set_supports_modifiable_properties (in boolean value);
boolean set_supports_dynamic_properties (in boolean value);
boolean set_supports_proxy_offers (in boolean value);

unsigned long set_def_hop_count (in unsigned long value);

nnnnnnn A lan.

8.55.1

The adm
either S
set_<att
as its fun

If the adrrin interface operation set-support_proxy_offers is invoked with a value set to FALSE, for a trader w

proxy_in
in this ca
via the p
8.5.5.2

8.5.5.2.1

Acat oo han ekatLliatuaciooad lona ol AN
O ST IC OO g~ SC T o opP— oot (o Srg e o omgvaratyy

FollowOption set_max_follow_policy (in FollowOption policy);
FollowOption set_def_follow_policy (in FollowOption policy);

FollowOption set_max_link_follow_policy (in FollowOption policy);
TypeRepository set_type_repos (in TypeRepository repository);
OctetSeq set_request_id_stem (in OctetSeq stem);

void list_offers (
in unsigned long how_many,
out OfferldSeq ids,
out OfferldIterator id_itr
) raises (
Notimplemented
)i

void list_proxies (
in unsigned long how_many,
out OfferldSeq ids,
out Offerldlterator id_itr
) raises (
Notimplemented
)i

I3
Attributes and Set operations

in interface enables the values of the.trader attributes to be read and written. All attributes are defi
LpportAttributes, ImportAttributes,-LinkAttributes, or Admin. To set the trader “attribute” to &
bute_name> operations are defined in Admin. Each of these set operations returns the previous vg
ction value.

erface, the set_support_proxy offer value does not affect the function of operations in the proxy int
se, the effect of thexsupport_proxy_offers value being set to FALSE has the effect of making any pro
oxy intrface forthat'trader not being available to satisfy queries on that trader’s lookup interface.

List Offersigperation

Signature

void list_offers (

ned as readonly
L new value,
lue of the attribuf

hich supports the
prface. However,
y offetrs exporte

in unsigned long how_many,

48

out OfterldSeq 1ds,

out OfferldIterator id_itr
) raises (

Notlmplemented
)i
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8.5.5.2.2 Function

The list_offers operation allows the administrator of a trader to perform housekeeping by obtaining a handle on each of
offers within a trader, e.g. for garbage collection, etc. Only the identifiers of ordinary offers are returned, identifeetg of
offers are not returned via this operation. If the trader does not support the Register interface, the Notimplementedsexceptio
raised.

The returned identifiers are passed back in one of two ways (or a combination of both). The “ids” return result coneéys a list
offer identifiers and the “id_itr" is a reference to an interface at which additional offer identities can be obtained. Thi
“how_many” parameter states how many identifiers are to be returned via the “ids” result; any remaining are available via t
iterator interface. If the “how_many” exceeds to the number of offers held in the trader, then the “id_itr” is nil.

8.5.5.3 List Proxies operation

855'2 1 ngnnfnrn

void list_proxies (
in unsigned long how_many,
out OfferldSeq ids,
out OfferldlIterator id_itr
) raises (
Notimplemented
);

8.5.5.8.2 Function

The list_proxies operation returns the set of offer identifiers for proxy offers held by a trader. At most fhow_many” offel
identiflers are returned via “ids”. If there are more than “how_many” offer ddentifiers, the remainder ar¢ returned via th
“id_itr| iterator. If there are only “how_many” or fewer offer identifiers, the id”itr is nil. If the trader does|not sup@ort t

Proxy |interface, the Notimplemented exception is raised.

8.5.6 Link

interface Link : TraderComponents, SupportAttributes,
LinkAttributes {

struct LinkInfo {
Lookup target;
Register target_reg;
FollowOption def_pass_on_follow_ruley
FollowOption limiting_follow_rule;

h

exception lllegalLinkName {
LinkName name;
I3

exception UnknownLinkName {
LinkName name;
2

exception DuplicateLinkName {
LinkName name;
I3

exception DefaultFollowTooPermissive {
FollowOption def_pass_on_follow_rule ;
FollowOption limiting_follow_rule;

%

ﬂyr‘nlr_\'rinn l imifingI:nlln\annnDﬁrmieQi\m {

FollowOption limiting_follow_rule;
FollowOption max_link_follow_policy;

h

void add_link (
in LinkName name,
in Lookup target,
in FollowOption def_pass_on_follow_rule ,
in FollowOption limiting_follow_rule
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) raises (
lllegalLinkName,
DuplicateLinkName,
InvalidLookupRef, // e.g. nil
DefaultFollowTooPermissive,
LimitingFollowTooPermissive

):

void remove_link (
in LinkName name
) raises (
lllegalLinkName,
UnknownLinkName

);

Linldofa dacovibha Linle (
oo Sttt —m

=4

in LinkName name
) raises (

lllegalLinkName,

UnknownLinkName

);
LinkNameSeq list_links ();

void modify_link (
in LinkName name,
in FollowOption def_pass_on_follow_rule
in FollowOption limiting_follow_rule

) raises (
lllegalLinkName,
UnknownLinkName,
DefaultFollowTooPermissive,
LimitingFollowTooPermissive

2
Add_Link operation

Signature

void add_link (
in LinkName name,
in Lookup target,
in FollowOption def_pass_on_follow_rule ,
in FollowOption limiting_followrule
) raises (
lllegalLinkName,
DuplicateLinkName,
InvalidLookupRef A4/ e-g. nil
DefaultFollowTooPermissive,
LimitingFollowTooPermissive

);
Function

| link operation allows a trader subsequently to use the service of another trader in the performance
perations:

he”parameter is used in subsequent link management operations to identify the intended link. If th¢

legally fg

of its own tradin

parameter is no
f the link name

rmmed, then the lllegalLinkName exception is raised. An exception of DuplicateLinkName is raised

already

XISTS. The lInK name IS also used as a component In a sequence Oor name components In haming a

or forwarding operations. The sequence of context relative link names provides a path to a trader.

trader for resolvi

The “target” parameter identifies the Lookup interface at which the trading service provided by the target trader can be
accessed. Should the Lookup interface parameter be nil, then an exception of InvalidLookupRef is raised. The target interfac
is used to obtain the associated Register interface, which will be subsequently returned as part of a describe_linkmaperation a
invoked as part of a resolve operation.

The “def_pass_on_follow_rule” parameter specifies the default link behaviour for the link if no link behaviour is specified on
an importer's query request. If the “def pass_on_follow_rule” exceeds the “limiting_follow_rule” specified in the next
parameter, then a DefaultFollowTooPermissive exception is raised.
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The “limiting_follow_rule” parameter specifies the most permissive link follow behaviour that the link is willing to tolerate.
The exception LimitingFollowTooPermissive is raised if this parameter exceeds the trader's attribute of
“max_link_follow_policy” at the time of the link’s creation.

NOTE - It is possible for a link’s “limiting_follow_rule” to exceed the trader’s “max_link_follpelicy” later in the life of a link, as it
is possible that the trader could set its “max_link_follow_policy” to a more restrictive value after the creation of the link.

8.5.6.2 Remove Link operation

8.5.6.2.1 Signature

void remove_link (
in LinkName name
) raises (
lllegalLinkName,
UnknownlinkName

);
8.5.6.2.2 Function

The rémove_link operation removes all knowledge of the target trader. The target trader canhot subgequently be use
resolve, forward, or propagate trading operations, from this trader.

The “name” parameter identifies the link to be removed. The exception lllegalLinkName_isyaised if the link is poorly formec
and thie UnknownLinkName exception is raised if the named link is not in the trader.

8.5.6.83 Describe Link operation

8.5.6.8.1 Signature

LinkInfo describe_link (
in LinkName name

) raises (
lllegalLinkName,
UnknownLinkName

);
8.5.6.3.2 Function
The d¢scribe_link operation returns information on a link held in the trader.

The “hame” parameter identifies the link whose™description is required. For a malformed link narme, the exceptio
lllegallinkName is raised. An UnknownLinkName-exception is raised if the named link is not found in the trgder.

The operation returns a Linkinfo structure comprising: the Lookup interface of the target trading service, the Register interfa
of the|target trading service, and the default, as well as, the limiting follow behaviour of the named link. If the tacget serv
does njot support the Register interfage, then that field of the LinkInfo structure is nil.

NQ[TE — Given the description ofrthe Register::resolve() operation in 8.5.3.6, implementations may opt for detefminingténe Regis
intgrface when add_link is called and storing that information statically with the rest of the link state.

8.5.6.4 List Links operatjen

8.5.6.4.1 Signature
LinkNameSeq list_links ();

8.5.6.4.2 Function

The ligt_links operation returns a list of the names of all trading links within the trader. The names can subsequentiyrbe used
other 1nanagement operations, such as describe_link or remove_link.

8.5.6.5 Modify Link operation

8.5.6.5.1 Signature

void modify_link (
in LinkName name,
in FollowOption def_pass_on_follow_rule ,
in FollowOption limiting_follow_rule
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) raises (
lllegalLinkName,
UnknownLinkName,
DefaultFollowTooPermissive,
LimitingFollowTooPermissive

);

8.5.6.5.2 Function

The modify_link operation is used to change the existing link follow behaviours of an identified link. The Lookup interface
reference of the target trader and the name of the link can not be changed.

The “name” parameter identifies the link whose follow behaviours are to be changed. A poorly formed “name” raises the
lllegalLinkName exception. An UnknownLinkName exception is raised if the link name is not known to the trader.

The “d ,f_paDD_Ul I_fU“UVV_I U:U" IJG.I all ICtCI apcuiﬂc) t: 1T 1cvv u'cfau:t :II I:\ :JC: ICLV;UUI fUI t: I;D I|nk If the
“def_pass_on_follow _rule” exceeds the “limiting_follow rule” specified in the next parametér, then a
DefaultFpllowTooPermissive exception is raised.
The “limiting_follow_rule” parameter specifies the new limit for the follow behaviour of this\link. THe exception
LimitingHollowTooPermissive is raised if the value exceeds the current “max_link_follow_policy” of-the trader.
8.5.7 Proxy
interface Proxy : TraderComponents, SupportAttributes {
typedef Istring ConstraintRecipe;
struct ProxyInfo {
ServiceTypeName type;
Lookup target;
PropertySeq properties;
boolean if_match_all;
ConstraintRecipe recipe;
PolicySeq policies_to_pass_on;
h
exception lllegalRecipe {
ConstraintRecipe recipe;
h
exception NotProxyOfferld {
Offerld id;
h
Offerld export_proxy (
in Lookup target,
in ServiceTypeName type,
in PropertySeq propérties,
in boolean if_match ,all,
in ConstraintRecipe recipe,
in PolicySeqpoliCies_to_pass_on
) raises (
lllegalServiceType,
UnknownServiceType,
InvalidLookupRef, // e.g. nil
lllegalPropertyName,
PropertyTypeMismatch,
ReadonlyDynamicProperty,
MissingMandatoryProperty,
Illng:allf\’pr‘ipp
DuplicatePropertyName,
DuplicatePolicyName
)i
void withdraw_proxy (
in Offerld id
) raises (
lllegalOfferld,
UnknownOfferld,
NotProxyOfferld
)i
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ProxyInfo describe_proxy (
in Offerld id

) raises (
lllegalOfferld,
UnknownOfferld,
NotProxyOfferld

h

8.5.7.1 Export Proxy operation

8.5.7.1.1 Signature

Offerld export_proxy (
in Lookup target,

8.5.7.

The H
detern
of ser

Like n
offer d
when
held in

The “i
query
assoc
passe

The “r
The re

prope
The “f

table
“polici

TN Service TypeName type,

in PropertySeq properties,

in boolean if_match_all,

in ConstraintRecipe recipe,

in PolicySeq policies_to_pass_on
) raises (

lllegalServiceType,

UnknownServiceType,

InvalidLookupRef, // e.g. nil

lllegalPropertyName,

Property TypeMismatch,

ReadonlyDynamicProperty,

MissingMandatoryProperty,

lllegalRecipe,

DuplicatePropertyName,

DuplicatePolicyName

);
.2  Function

roxy interface enables the export and subsequent manipulation of proxy offers. Proxy offe
hination of the interface at which a service is provided: The export_proxy operation adds a proxy off
ice offers.

brmal service offers, proxy offers have a service type “type” and named property values “properties”
oes not include an object reference at which the offered service is provided. Instead, this object r
t is needed for a query operation; it is.obtained by invoking another query operation upon the “targsg
the proxy offer.

based upon type conformancé alone, i.e. it does not match the importer’s constraint expression a
ated with the proxy offer. This is most often useful when the constraint expression supplied by the
H along in the secondary query operation.

becipe” parameter tells the trader how to construct the constraint expression for the secondary query
cipe language is gdescribed in Annex C; it permits the secondary constraint expression to be made u
ties of the proxyeffer, and the primary constraint expression.

olicies_to_pass_on” parameter provides a static set of <name, value> pairs for relaying on to the
below desgcribes how the secondary policy parameter is generated from the primary policy
Ps_to_pass_on”.

If a qy
algorit

s enable run-tir
br to thettrader’s

However, a pro
pference is obtail
t” Lookup interfa

_match_all” parameter, if TRUE, indicates that the trader should consider this proxy offer as a majch to an importe

gainst the prope
b importer is simj

Dperatidn to “targ
p of literdls, value

“target” trader. T
parameter and

ery operatlon matches the proxy of'fer (usmg the normal service type matchmg and property matc

hing and preferer
inated in the prc

offer. Although the proxy offer nominates a Lookup interface, this interface is only requwed to conform syntactically to the

Lookup interface; it need not conform to the Lookup interface behaviour specified above.
The secondary query operation is invoked as follows:
in ServiceTypeName type

in Constraint constr
parameter.

in Preference pref
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The recipe in the proxy offer is “evaluated”

to provide the constr

The preference is copied from the primary query.
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n PolicySeq policies

out OfferSeq offers

The “policies” (names and values) contained in the policies_to_pass_on

field of the proxy offer are appended to the policies of the primary query.

n SpecifiedProps desired_props The desired_props are copied from the primary query.

n unsigned long how_many The how_many parameter is set by the trader to reflect the

trader implementation’s preference for receiving the resulta
list or through an iterator.

operation via offers.

out Offerlterator offer_itr If the secondary query needs to return more than how_mal

the remaining offers can be accessed via the iterator offer_it

nt offer as a

At most how_many offers are returned from the secondary query

ny offers, then
r. If there are

out PolicyNameSeq limits_applied The names of any policy limits that were applied by the(prexy

The llledalServiceType exception is raised if the service type name (type) is not well-formed. The Unkn
exceptioh is raised if the service type name (type) is not known to the trader. The InvalidLookupRef’exception
is not a valid Lookup interface reference (e.qg. if target is a nil object reference). The lllegalPropertyName exc

a proper

an apprdpriate type as determined by the service type. The ReadonlyDynamicProperty exception is raised if 3
value was supplied for a property that was flagged as readonly. The MissingMandatoryProperty excef
“properties” does not contain one of the mandatory properties defined by the service\type. The lllegalRecipe ¢

if the re
property

policies, with the same policy hame, are included in the “policies_to_pass_on*parameter.

Proxy offers cannot be modified; they must be withdrawn and re-exported.

8.5.7.2
8.5.7.2.1

8.5.7.2.2

The withdraw_proxy operation remoyes-the proxy offer identified by “id” from the trader.

The llledalOfferld exception is raised if “id” is not well-formed. The UnknownOfferld exception is raised if

identify 3

than a prjoxy offer.

8.5.7.3
8.5.7.3.1

only how_manyor fewer otters, then offer_itr i1s nil.

name in “properties” is not well-formed. The PropertyTypeMismatch exception is raised if a proper

ipe is not well-formed. The DuplicatePropertyName exception is raised_if two or more propertieg
name, are included in the “properties” parameter. The DuplicatePalicyName exception is raised

Withdraw Proxy operation

Signature

void withdraw_proxy (
in Offerld id

) raises (
lllegalOfferld,
UnknownOfferld,
NotProxyOfferld

):

Function

ny offer held by the-trader. The NotProxyOfferld exception is raised if “id” identifies a normal serv

Describe Proxy-operation

Signatare

RrexyInfo describe_proxy (
in Offerld id

trader

pwnServiceType
is rgisted if tar
epEdrifis rais

y value is not of
dynamic propert
tion is raised if
xceptlon is raise
, with the same
if two or more

‘id” does not
ce offer rather

) raises (
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The describe_proxy operation returns the information contained in the proxy offer identified by “id” in the trader.

The lllegalOfferld exception is raised if “id” is not well-formed. The UnknownOfferld exception is raised if “id” does not
identify any offer held by the trader. The NotProxyOfferld exception is raised if “id” identifies a normal service offer rather
than a proxy offer.

8.6
8.6.1

Dynamic Property Evaluation interface

Signature

module CosTradingDynamic {

kh
8.6.2

The D
held b

When
Dynan
Dynan
evalug
appro
Readd

export
reado

When
structd
extra |
contai

The D
evalug

exception DPEvalFailure {

CosTrading::PropertyName name;
TypeCode returned_type;
any extra_info;

h

interface DynamicPropEval {

any evalDP (
in CosTrading::PropertyName name,
in TypeCode returned_type,
in any extra_info)
raises (DPEvalFailure);
h
struct DynamicProp {
DynamicPropEval eval_if;
TypeCode returned_type;
any extra_info;

Functions of Dynamic Property Eval interface operations

y the trader.

exporting a service offer (or proxy offer),(the property with the dynamic value has an “any” valug
nicProp structure rather than the normal” property value. A trader which supports dynamic proj
nicProp value as containing the infarmation which enables a correctly-typed property value to be
tion of a query. The export (or eXxport_proxy) operation raises the PropertyTypeMismatch if the r
priate for the property name as.déefined by the service type.

| proxy operation on the Rroxy interface raise the ReadonlyDynamicProperty exception if dynamic va
hly properties.

a query requires @.dyhamic property value, the evalDP operation is invoked on the eval_if interface

nfo parametersare copied from the DynamicProp structure. The evalDP operation returns any
h a value fortthat property. The value should be of a type indicated by returned_type.

PEvalFailure exception is raised if the value for the property cannot be determined. If the value
tion of a constraint or preference, then that evaluation is deemed to have failed on that service offer

Other

ynamicPropEval interface is provided by an expotter who wishes to provide a dynamic property valle in a service of

which contains
erties accepts tl
bbtained during t
pturned_type is n

nly properties may not have“dynamic values. The export and modify operations on the Regist¢r interface and

lues are assigne

in the DynamicP1

re. The propertyyname parameter is the name of the property whose value is being obtained. The returned_type

value which sho

is required for tl
or proxy offer).

hah-the nrnhnd|ng rnlnc additional behaviour of the evalDP nparnhnn is-not epnmﬁnd h\l this Qnﬂmfl

ationldn particu

the pu

rpose of the extra_info data in determining the dynamic property value is |mplementat|on specn‘lc

If the trader does not support dynamic properties (indicated by the trader attribute supports_dynamic_properties), the exy
and export_proxy operations should not be parameterised by dynamic properties. The behaviour of such traders in s
circumstances is not specified by this Specification.
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If the trader does not support dynamic properties or the importer has requested that dynamic properties are not used (via tt
policies parameter of the query operation), then dynamic property evaluation is not performed. If the value of a dynamic
property is required by the evaluation of a constraint or preference, then that evaluation is deemed to have failedvize that ser
offer (or proxy offer).

The describe operation of the Register interface and the describe_proxy operation of the Proxy interface do not perform
dynamic property evaluation, but return the DynamicProp structure as the value of the property. As these interfaces are used
create dynamic properties via the export and export_proxy operations, the other operations on these interfaces must ensure tl
the dynamic nature of the properties remains visible to the exporters.

The modify operation on the Register interface of a trader which supports dynamic properties must accept the establishmer
and modification of dynamic properties, consistent with the export operation. There is no restriction on a property value
changing from a static value stored by the trader into a dynamic value, and vice versa; however readonly static properties ma
not be modified to be dynamic.

8.7 Trader object template

A basic gomputational object template for the trader contains:

—  computational interface templates for the interfaces that it can instantiate;
—  a behaviour specification;

—  an environment contract specification.

8.7.1 Interface templates

This Specification provides the following interface templates:
— trader components interface template;

—  support attributes interface template;

— import attributes interface template;

— link attributes interface template;

—  lookup interface template;

—  register interface template;

— admin interface template;

— link interface template;

—  proxy interface template;

—  offer iterator interface template;

—  offer id iterator interface template;

— dynamic property evaluatorinterface template.

8.7.2 Behaviour specification

Instantiation of an interface template in the server role requires an object to meet the behaviour specifications associated wi
the opergtions contained ip-the’interface.

Instantiafion of an interface template in the client role requires an object to be able to receive all possible tefmirtagons fo
operations it invokes:en that interface.

When a |trader .object instantiates a lookup interface in the client role in order to support services invoked upon a lookup
interface|in its\server role, it shall pass the responses received from that client role interface to the servel roleininterface
accordance with the behaviour specification of the lookup interface template.

When a trader object instantiates a register interface in the client role in order to support services invoked upon a lookur
interface in its server role, it shall pass the responses received from that client role interface to the server roleinnterface
accordance with the behaviour specification of the lookup interface template.

When a trader object instantiates a register interface in the client role in order to support services invoked upon a registe
interface in its server role, it shall pass the responses received from that client role interface to the server roleinnterface
accordance with the behaviour specification of the register interface template.

In addition there are other actions that the trader can perform.
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8.7.2.1 Instantiating interface templates

The following templates can be instantiated:
— lookup interface template (server role);
— lookup interface template (client role);
— register interface template (server role);
— admin interface template (server role);
— link interface template (server role);
—  proxy interface template (server role);
— offer iterator interface template (server role);

—  offer id iterator interface template (server role)
NO[TE — There may be many instances of each of lookup (client role), offer iterator, offer id iterator interfaces.

Implehentations may instantiate other client role interfaces, for example type repository interface ol storage interfac
Howeyer, these are separate ODP functions and their standardization is beyond the scope of this)Specification.

8.7.2.2 Actions regarding state

The trader can access and modify its state. The following components of the state are idgntified:
— the set of service offers;

— the set of proxy offers;

—  the set of links;

— the set of trader attributes.

The rqgister interface updates the service offers.
The pfoxy interface updates the proxy offers.
The link interface updates the links.

The ag@imin interface updates the trader attributes.

8.7.2.3 Combined lookup-register object behaviour

All of fhe service offers that are currently in the trader due to use of operations in register interface are availadtigrbedbe r
through the query operation of the lookup interface.

8.7.2.4 Combined lookup-proxy object behaviour

All of the proxy offers that are currently in the trader due to use of operations in proxy interface are availpble todoke return
through the query operation of the leekup interface.

8.7.2.% Combined admin-lookup object behaviour

The s¢t of service offers that-may be returned is affected by the value of the support_dynamic_properties [attributeh set thro
the admin interface operations. If the support_dynamic_properties attribute is set to value of FALSE, thgn subsequent qu
operafions shall not return offers which include dynamic properties.

The s¢t of proxy doffers that may be returned is affected by the value of the support_proxy_offer attributegbgththradmin
interfaice operations. If the support_proxy_offer is set to value of FALSE, then subsequent query operations shall not ret
offers through-a“proxy offer, even if the query operation import policy parameter has use_proxy_offers valug set to TRUE.

The sgt of service offers that may be returned is affected by the vIue of support modlflable propertles aftribute, set thwol
ent query operati

shall not return offers WhICh mclude modifiable propertles

8.7.2.6 Combined admin-register object behaviour

The availablity of the modify operation in the register interface, is affected by the value of the supports_modifiablegproperti
attribute of the trader.

The ability to export service offers with dynamic properties, is affected by the value of the supports_dynamic_propertie
attribute of the trader. If the value of the supports_dynamic_properties attribute is set to FALSE, then export requests wh
include dynamic properties may be rejected.
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8.7.2.7 Combined admin-proxy object behaviour

The functions associated with the proxy interface are not affected by the value of the supports_proxy_offer attribute. If the
value of the supports_proxy_offer attribute is set to FALSE, any proxy offers within the trader shall not be made available to
query operations on the lookup interface.

The ability to export proxy offers with dynamic properties, is affected by the value of the supports_dynamic_properties
attribute of the trader. If the value of the supports_dynamic_properties attribute is set to FALSE, then export_proxy requests
which include dynamic properties may be rejected.

8.7.2.8 Combined link-lookup object behaviour

All of the service offers that are available through the lookup interfaces of linked traders shall be recursively accessible by
query operation upon an initial lookup interface.

8.7.2.9 |[Combined link-register object behaviour

The resdlve operation on the register is only available if the trader is linked with other traders.

8.7.2.10| Arbitration action

An arbitrption action template is a template for actions which combine a criteria argument (provided at an intgrfacerwith trad
criteria and property values (available from the trader's own state). The action produces a resultant criteria Wwhich €orrespond
to the policy (in enterprise terms) for performing a given operation.

The arbifration action represents some computational algorithm within the trader ©bject. It corresponds [to the enterprise
specificafion’s arbitration policy.

8.7.2.11| Constraints on the occurence of actions

The behgviour of the export interface modifies the service offer space and offer identities. The behaviour ofthe liek interfac
modifies|the link space. The behaviour of the admin interface modifies-the trader attributes. Therefore rjo constraints on
interleav|ng of actions from operations on one interface with actions_from operations on the other interface|are necessary ftc
ensure data consistency. The behaviour of the proxy interface modifies the proxy offer space and offer identifiers.

8.7.3 Environment contract

There may be an environment constraint that the first trading service interface that is instantiated, be at a partioalar locati
This would allow other objects to be instantiated with knewledge of a trader.

No furthgr environment constraints are identified.

9 Conformance statements and.reference points

The folloving operational interfaces are programmatic reference points for testing conformance:

—  the Lookup interface (as‘server) provided by the trader implementation under test;

- the Register interface (as server) provided by the trader implementation under test;

— the Link interface((as server) provided by the trader implementation under test;

— the Admin interfacCe (as server) provided by the trader implementation under test;

—  the Proxy.interface (as server) provided by the trader implementation under test;

— a Lookup-interface (as client) of a linked trader, used by the trader implementation under test;
— a Register interface (as client) of a linked trader, used by the trader implementation under test;

— < a¢DynamicPropEval interface (as client) of an object, used by the trader implementation undefr test during the
evaluation of a dynamic property.

The behaviour defined for each of the normative operations in the computational specification shall be exhibited at the
conformance points associated with that behaviour.

In order to claim conformance, implementors shall state what engineering interface corresponds to each of the computationg
interfaces identified as conformance points.

In addition, the implementor shall state which communications mechanism is used and which transparencies are provided ove
which interfaces.
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The following taxonomy is defined for specific implementation conformance classes of trading function objec
implementations:

9.1

Since
classe

9.11

Anim
with a

Query trader: Can serve Lookup interface.
Simple trader: Can serve Lookup and Register interfaces.
Stand-alone trader: Can serve Lookup, Register and Admin interfaces.

Register interfaces.

ic properties.

hove taxonomy results in five specific trading function object types relevant for conformance claims.

Conformance requirement for trading function interfaces as server

the interfaces to a trading object are separable, and support for these interfaces is 'selectable, subj¢
s defined above, this subclause specifies the conformance requirements on a per-interface basis.

Lookup interface

blementation claiming conformance to the Lookup interface as server shall-implement the complete 4
| the operations and readonly attributes defined within the scope of the‘L'ookup interface type.

Linked trader: Can serve Lookup, Register, Admin and Link interfaces; and can be client for Lookup anc

Proxy trader: Can serve Lookup, Register, Admin and Proxy interfaces; and can be client for Lookup interface.

Full-servicetrader: Can serve Lookup, Register, Admin, Link and Proxy interfaces; and can be client for Lookuj
and Register interfaces.

#terface if it suppo

bt to thee conforn

ehaviour associa

An implementation claiming conformance to the Lookup interface as seryer'shall also support the Offerltergtor interface type

servell

9.1.2

Register interface

permi

9.1.3

An implementation claiming conformance to the Link interface as server shall implement the complete b

with al

Anim
with f{l the operations and readonly attributes defined within the scope of the Register interface type,

lementation claiming conformance to the Register integface as server shall implement the complete

ed exceptions:

An implementation which only allows the value of FALSE for the supports_modifiable_prop
conformant, in which case it may reject a service offer which includes modifiable properties p
operation, and may always respond-to modify operation requests with an exception.

An implementation which only~allows the value of FALSE for the supports_dynamic_prop
conformant, in which case ‘it may reject a service offer which includes dynamic properties p
operation.

An implementation(claiming conformance to the Register interface as server, with t
supports_dynamic_properties set to TRUE, shall also be able to assume the client role for th
interface type.

attribute stpports_proxy_offers set to TRUE, shall also support the Proxy interface.

Link interface

| the @perations and readonly attributes defined within the scope of the Link interface type.

behaviour associc
with the followin

brties attribute is
assed in an expo

bries attribute is
assed in an expa

he value of the
b DynamicPropE\

An implemeqtation claiming conformance to the Register interface as server, with the valge of the readonl

phaviour associat

9.14

Admin interface

An implementation claiming conformance to the Admin interface as server shall implement the complete behaviour associa
with all the operations and readonly attributes defined within the scope of the Admin interface type.

An implementation claiming conformance to the Admin interface as server shall also support the Offerlditerator interface tyj
as server.
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9.1.5 Proxy interface

An implementation claiming conformance to the Proxy interface as server shall implement the complete behaviour associate
with all the operations defined within the scope of the Proxy interface type.

An implementation claiming conformance to the Proxy interface as server shall also support the Offerlditerator interface type
as server.

9.1.6 Offerlterator interface

An implementation claiming conformance to the Offerlterator interface as server shall implement the complete behaviour
associated with all the operations defined within the scope of the Offerlterator interface type.

9.1.7 Offerldlterator interface

An implgmen i airmingeonformance—to—the—Offe d interface—as—server—shatHmptement-the—eomplete behaviour
associate fferlditerator interface type.
9.1.8 DynamicPropEval interface

An implementation claiming conformance to the DynamicPropEval interface as server shall implement the rgquired behaviour
associate¢d with all the operations defined within the scope of the DynamicPropEval interface type,

NOTH - The behaviour of this interface is limited to support of the interface signature.
9.1.9 Service subtyping rule conformance

ODP-IDL is used in this Specification to express computational operation interface\signatures. Use of this potation does not
imply use¢ of specific supporting mechanisms and protocols.

For confprmance, the architectural neutral service subtyping rules in 8.2.3.2\are the widest interpretation gf subtyping for a
conformant trader. An implementation of these architectural neutral service subtyping rules in a specific| mechanism and
protocol [cannot be more permissive than these service subtyping rules.™A specific mechanism and protocol jnay not support
definition] of subtyping which is not permitted by the ODP trading function:

The mogt restrictive (lower bound) rules for subtyping of a confarmant trader implementation built on a partipular supporting
mechanism and protocol, allowed for conformance, are:

— A service type b, is a subtype of service type a,\f and only if:
« the interface type of ST b may add operations to the interface type of ST a; and
« all the named properties of ST a are in ST b; and

< all of the named properties of-ST a have a type which is identical to the type of the idgntically named
property in ST b; and

« all of the named properties of ST a have mode which is identical to the mode of the identically named
property in ST b.

9.2 Conformance requirements for query trader conformance class

A trading system implementation claiming conformance to the query trader conformance class, shall|conform to the
conformance requirements-ef the Lookup interface type as server.

Implemeptations conforming to this conformance class would not claim conformance to the register interfacg, and would use
non-standard means for introducing service offers into the trader.

9.3 Conformance requirements for simple trader conformance class

A trading—SyStenT Impiementation ctaiming conformance to the Simpie trader conformance ciass, shatt conform to the
conformance requirements of the Lookup and Register interface types as server.

A simple trader shall conform to the combined lookup-register object behaviour specified in 8.7.2

9.4 Conformance requirements for stand-alone trader conformance class

A trading system implementaion claiming conformance to the stand-alone Trader conformance class, shall conform to the
conformance requirements of the Lookup, Register and Admin interface types as server.

A stand-alone trader shall conform to the combined lookup-register object behaviour specified in 8.7.2.
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A stand-alone trader shall conform to the combined admin-register object behaviour specified in 8.7.2.

A stand-alone trader shall conform to the combined admin-lookup object behaviour specified in 8.7.2.

9.5 Conformance requirements for linked trader conformance class

A trading system implementaion claiming conformance to the linked trader conformance class, shall conform to tt
conformance requirements of the Lookup, Register, Admin and Link interface types as server; and shall be able to assume
client role for invoking operations on the Lookup interface type.

A linked trader shall conform to the combined lookup-register object behaviour specified in 8.7.2.
A linked trader shall conform to the combined admin-register object behaviour specified in 8.7.2.

A linked trader shall conform to the combined admin-lookup object behaviour specified in 8.7.2.

A linked trader shall conform to the combined lookup-link object behaviour specified in 8.7.2.

9.6 Conformance requirements for proxy trader conformance class

A trading system implementaion claiming conformance to the proxy trader conformance-class, shgll conform to tt
confomance requirements of the Lookup, Register, Admin, and Proxy interface types as server; and shall be able to assum
client fole for invoking operations on the Lookup interface type.

A proxy trader shall conform to the combined lookup-register object behaviour specified in 8.7.2.
A proXy trader shall conform to the combined admin-register object behaviour specified in 8.7.2.
A proxy trader shall conform to the combined admin-lookup object behaviour 'specified in 8.7.2.
A proNy trader shall conform to the combined lookup-proxy object behaviour specified in 8.7.2.

A pro¥y trader shall conform to the combined admin-proxy object béhaviour specified in 8.7.2.

9.7 Conformance requirements for full-service trader conformance class

A trading system implementaion claiming conformance *to the full-service trader conformance class, shall conform to t
conformance requirements of the Lookup, Register, Admin, Link and Proxy interface types as server; gnd shall be able
assunje the client role for invoking operations on the\l{éokup interface type.

A full-$ervice trader shall conform to the combined’lookup-register object behaviour specified in 8.7.2.
A full-gervice trader shall conform to the combined admin-register object behaviour specified in 8.7.2.
A full-gervice trader shall conform to the cembined admin-lookup object behaviour specified in 8.7.2.
A full-gervice trader shall conform tgithe combined lookup-link object behaviour specified in 8.7.2.

A full-gervice trader shall conformto the combined lookup-proxy object behaviour specified in 8.7.2.

A full-gervice trader shall conform to the combined admin-proxy object behaviour specified in 8.7.2.

9.8 Conformanee tests

For each conformane test, the implementation shall identify the programmatic reference points for whjch conformance
claimgd.

For egch-Cconformance test, the implementor shall state:

<Z what pnlir‘\J/ is in force for the duration of the test;

— what object state is assumed, with respect to the information specification, as a static schema, e.g. service off
held.

An implementation claiming conformance is required to provide the set of policies or circumstances under which an export
offer can be subsequently retrieved by a query operation.

Implementations claiming conformance to either the linked trader or full-service trader conformance classes shall be able
demonstrate the ability to propagate a query operation to a remote trader’s lookup interface.

Implementations claiming conformance to either the proxy trader or full-service trader conformance classes shall be able
demonstrate the ability to forward a query operation to a remote object via a proxy offer.
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Annex A

ODP-IDL based specification of the Trading Function
(This annex forms an integral part of this Recommendation | International Standard)

A.l Introduction

This annex provides the ODP-IDL (see ITU-T Rec. X.920 | ISO/IEC 14750) specification of the interface signature for the
trading function’s computational specification. It specifies the signature for each computational operation in ODP-IDL,
according to the functional description (signature and semantics) provided in clause 8.

If there are any discrepancies between the ODP-IDL specifications in this annex and those in Clause 8, the specifitgtions in th
annex take precedence.

ODP-IDLU is used in this Specification to express computational operation interface signatures. Use of thisyhotation does not
imply use¢ of specific supporting mechanisms and protocols.

NOTE — The templates in this annex are technically aligned with the templates of the OMG Trading Object Servite.

A.2 ODP Trading Function module
module CpsTrading {
| forward references to our interfaces

interface Lookup;
interface Register;
interface Link;

interface Proxy;
interface Admin;
interface Offerlterator;
interface Offerldlterator;

| type definitions used in more than one interface

typedef string Istring;
typedef Object TypeRepository;

typedef Istring PropertyName;
typedef sequencePropertyName> PropertyNameSeq;
typedef any PropertyValue;
struct Property {

PropertyName name;

PropertyValue value;
2
typedef sequenceProperty> PropertySeq;

struct Offer {
Object reference;
PropertySeq properties;

typedef sequencegOffer> OfferSeq;
typedef string Offerld;
typedef sequenceOfferld > OfferldSeq;

typedefistring ServiceTypeName; // similar structure to IR::Identifier
typedef Istring Constraint;

erumnT Fottowoptionm
local_only,
if_no_local,
always
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typedef Istring LinkName;
typedef sequencelinkName> LinkNameSeq;
typedef LinkNameSeq TraderName;

typedef string PolicyName; // policy names restricted to Latinl
typedef sequencePolicyName> PolicyNameSeq;
typedef any PolicyValue;
struct Policy {
PolicyName name;
PolicyValue value;
h
typedef sequencePolicy> PolicySeq;

/I exceptions used in more than one interface

ISO/IEC 13235-1:1998(E)

cm,cpiiuu Hrkrmownivtexteft {},
exception Notimplemented {};

exception lllegalServiceType {

ServiceTypeName type;

h

exception UnknownServiceType {
ServiceTypeName type;

h

exception lllegalPropertyName {
PropertyName name;

exception DuplicatePropertyName {
PropertyName name;

exception PropertyTypeMismatch {
ServiceTypeName type;
Property prop;

h

exception MissingMandatoryProperty {
ServiceTypeName type;
PropertyName name;

k

exception ReadonlyDynamicProperty.§
ServiceTypeName type;
PropertyName name;

k

exception lllegalConstraint {
Constraint consty;

h

exception InvalidkookupRef {
Lookup-target;

K

exception'lllegalOfferld {
Offerld id,;

¥

exception UnknownOfferld {
Offerld id,;

h

exception DuplicatePolicyName {
PolicyName name;
h

/l the interfaces
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interface TraderComponents {

readonly attribute Lookup lookup_if;
readonly attribute Register register_if;
readonly attribute Link link_if;
readonly attribute Proxy proxy_if;
readonly attribute Admin admin_if;

2

interface SupportAttributes {

readonly attribute boolean supports_modifiable_properties;
readonly attribute boolean supports_dynamic_properties;
readonly attribute boolean supports_proxy_offers;
readonly attribute TypeRepository type_repos;

}.

interface ImportAttributes {

readonly attribute unsigned long def_search_card;
readonly attribute unsigned long max_search_card;
readonly attribute unsigned long def_match_card;
readonly attribute unsigned long max_match_card;
readonly attribute unsigned long def_return_card;
readonly attribute unsigned long max_return_card;
readonly attribute unsigned long max_list;

readonly attribute unsigned long def_hop_count;
readonly attribute unsigned long max_hop_count;
readonly attribute FollowOption def_follow_policy;
readonly attribute FollowOption max_follow_policy;
2

interface LinkAttributes {

readonly attribute FollowOption max_link_follow_policy;

I

interface Lookup : TraderComponents, SupportAttributes, ImportAttributes {
typedef Istring Preference;

enum HowManyProps { none, some, all };

union SpecifiedProps switch ( HowManyProps ) {
case some: PropertyNameSeq prop_names;
h

exception lllegalPreference {
Preference pref;
h

exception lllegalPolicyName {
PolicyName name;
h

exception PolicyTypeMismatch {
Policyythe_policy;
h

exception InvalidPolicyValue {
Policy the_policy;
b

void auans (
M i AN
in ServiceTypeName type,
in Constraint constr,
in Preference pref,
in PolicySeq policies,
in SpecifiedProps desired_props,
in unsigned long how_many,
out OfferSeq offers,
out Offerlterator offer_itr,
out PolicyNameSeq limits_applied
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