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Foreword

ISO (the International Organization for Standardization) and IEC (the Inter-
national Electrotechnical Commission) form the specialized system for worldwide

standardization. National hodies that are members of ISO or TEC participate in the
development of International Standards through technical committees established
by the respective organization to deal with particular fields of technical activity.
ISO and IHC technical committees coliaborate in fields of mutual interest. Other
internationgl organizations, governmental and non-governmental, in liaison with

ISO and 1

In the fiel

technical ¢
joint techn
as an Inter
bodies cast|

Internation
mittee 1SO
tems Inter
collaborati
tion X.725

, also take part in the work.

of information technology, ISO and IEC have established a joint
mmittee, ISO/IEC JTC 1. Draft International Standards adopted by the
cal committee are circulated to national bodies for voting. Publication
national Standard requires approval by at least 75 % of the nationdl

ng a vote.

hl Standard ISO/IEC 10165-7 was prepared by Joint Technical Com-
(IEC JTC 1, Information technology, Subcommittee SC 24, Open Sys-
Fonnection, data management and open distributed processing, in
n with ITU-T. The identical text is published as ITU~T Recommenda-

ISO/IEC 10165 consists of the following parts, under the general title Information

technology
mation:

—  Part
—  Part
—  Part
—  Part

—  Part
state

—  Part

— Open Systems Interconnection — Struéture of management infor-

I : Management Information Madel

R : Definition of management-information

4. Guidelines for the.definition of managed objects
5: Generic management information

6: Requirements and guidelines for implementation conformance
ment proformas associated with OSI management

/. General relationship model

Annexes A to D form an integral part of this part of ISO/IEC 10165. Annexes E to
G are for information only.
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Introduction

This Recommendation | International Standard provides a model for the definition, representation and management of
relationships between resources and the notational “tools” for specifying these. In addition, the definitions of general
management information that may be used in the representation of relationships are specified. Finally guidelines for the
developrlle_nt of conformance statement proformas are provided. The capability afforded by this Recomimendation |
Internatipnal Standard is important for those concerned with specifying a management information model.
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INTERNATIONAL STANDARD

ITU-T RECOMMENDATION

INFORMATION TECHNOLOGY - OPEN SYSTEMS INTERCONNECTION -

STRUCTURE OF MANAGEMENT INFORMATION:
GENERAL RELATIONSHIP MODEL

1

This Red

The gen
manager|

eral relationship model is specified in clause 7. The miotation tools are specified in Annex A.
hent information is defined in clause 8 and Annex B: The guidelines for the specification of imp

Scope
lommendation | International Standard provides:

a) a model for reasoning about, representing, managing, and developing re-usable speciffications for
relationships between resources;

b) notational tools for specifying relationships, their representation, and management;

c) definitions of generic management information that may be used in the representation and mapagement of
relationships;

d) guidelines for the development of conformance statement proforma;

e) example definitions.

The generic
lementation

conformfnce statement proforma are given in Annexes C<and D. An illustration of the representation methods and

example

Annex (.

This Re
between

CCITT Rec. X.732 | ISO/IEC 10164-3 specifies a model of relationships represented by attributes and a s

attribute
Recomn
applicab

2
The follg

constitutg provisions of this Recommendation | International Standard. At the time of publication, the editio

Wwere va,

definitions are presented in Annex E and Annéx F respectively. A commentary on the text is

commendation | International Standard.does not provide a mechanism for the maintenance of
resources that is implied by a relationship.

endation | International Standard are applicable to the definition of relationships in general, and he
e to relationships repreSented by attributes as modelled in CCITT Rec. X.732 | ISO/IEC 10164-3.

Normative references

pwing Recommendations and International Standards contain provisions which, through reference

included in

consistency

of generic

t
for representing specific types.of relationships. The modelling concepts and specification tools de}med in this

ce, are also

in this text,

Recomni

editions of the Recommendations and Standards listed elow. Membes of IEC and ISO maintain regsters o

21

idi/All Recommendations and Standards are subject to revision, and parties to agreements ba

Identical Recommendations | International Standards

Interconnection — Systems management overview.

Interconnection — Structure of management information: Management Information Model.

ns indicated

f currently
valid International Standards. The Telecommunication Standardization Bureau of the ITU maintains a list of the
currently valid ITU-T Recommendations.

CCITT Recommendation X.701 (1992) | ISO/IEC 10040:1992, Information technology — Open Systems
CCITT Recommendation X.720 (1992) | ISO/IEC 10165-1:1993, Information technology — Open Systems

CCITT Recommendation X.721 (1992) | ISO/IEC 10165-2:1992, Information technology — Open Systems

Interconnection — Structure of management information: Definition of management information.

ITU-T Rec. X.725 (1995 E)
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—  CCITT Recommendation X.722 (1992) | ISO/IEC 10165-4:1992, Information technology — Open Systems
Interconnection — Structure of management information: Guidelines for the definition of managed
objects.

- ITU-T Recommendation X.724 (1993) | ISO/IEC 10165-6:1994, Information technology — Open Systems
Interconnection — Structure of management information: Requirements and guidelines for implementation
conformance statement proformas associated with OSI management.

—  CCITT Recommendation X.731 (1992) | ISO/IEC 10164-2:1993, Information technology — Open Systems
Interconnection — Systems management: State management function.

—  CCITT Recommendation X.732 (1992) | ISO/IEC 10164-3:1993, Information technology — Open Systems
Interconnection — Systems management: Attributes for representing relationships.

2.2 Paired Recommendations | International Standards equivalent in technical content
- CCITT Recommendation X.208 (1988), Specification of Abstract Syntax Notation One (ASN.1).

ISO/IEC 8824:1990, Information technology — Open Systems Interconnection — Specification of Abstract
Syntax Notation One (ASN.1).

4 CCITT Recommendation X.291 (1992), OSI conformance testing methodology.sand framg¢work for
protocol Recommendations for CCITT applications — Abstract test suite specification.

ISO/IEC 9646-2:1994, Information technology — Open Systems Interconnection — Conformarice testing
methodology and framework — Part 2: Abstract Test Suite specification.

4 ITU-T Recommendation X.296 (1995), OSI conformance testing methodology and frame¢work for
protocol Recommendations for ITU-T applications — Implementation conformance statements.

ISO/IEC 9646-7:1995, Information technology — Open Systems-Interconnection — Conformarice testing
methodology and framework — Part 7: Implementation Conformance Statements.

1 CCITT Recommendation X.700 (1992), Managementframework for Open Systems Interconnection (OSI)
for CCITT applications.

ISO/IEC 7498-4:1989, Information processingy'systems — Open Systems Interconnection| — Basic
Reference Model — Part 4: Management framework.

4 CCITT Recommendation X.710 (1991), Common management information service definition for CCITT
applications.

ISO/IEC 9595:1991, Information technology — Open Systems Interconnection — Common mdnagement
information service definition.

+4 CCITT Recommendation (X:711 (1991), Common management information protocol fqr CCITT
applications.

ISO/IEC 9596-1:1991, Information technology — Open Systems Interconnection — Common mdnagement
information protocel — Part 1: Specification.

3 Ieﬁnitions

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

3.1 Management framework-definitions

This Recommendation | International Standard makes use of the following terms as defined in CCITT Rec. X.700 |
ISO/IEC 7498-4:

— managed object.

3.2 Systems management overview definitions

This Recommendation | International Standard makes use of the following terms as defined in CCITT Rec. X.701 |
ISO/IEC 10040:

a) managed object class;
b) manager;
c) MOCS;

2 ITU-T Rec. X.725 (1995 E)
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d) MOCS proforma;
e) notification;

f) (systems management) operation.

CMIS definitions

ISO/IEC 10165-7 : 1996 (E)

This Recommendation | International Standard makes use of the following terms as defined in CCITT Rec. X.710 |

ISO/IEC

34

9595:
— attribute.

Management information model definitions

This Recommendation | International Standard makes use of the following terms as defined in CCITT Rec. X.720 |

ISO/IE

35

This Req
ISO/IEC

T0T65-1¢

a) action;

b) attribute group;

c) attribute type;

d) behaviour;

e) characteristic;

f) containment;

g) inheritance;

h) invariant,

i)  multiple inheritance;
j) name binding;

k) naming tree;

1) packages;

m) parameter;

n) post-condition;

0) pre-condition;

p) specialization;

q) subclass;

r) subordinate object;
s) superclass;

t)  superior object.

Guidelines for the definition of managed objects definitions

ommendation | International Standard makes use of the following terms as defined in CCITT Rec. X.722 |

10165-4:

3.6

a) managed object class definition;

b) template.

Requirement and guidelines for implementation conformance statement proformas associated

with OSI management definitions

This Recommendation | International Standard makes use of the following terms as defined in ITU-T Rec. X.724 |

ISO/IEC

10165-6:

a) Managed Relationship Conformance Summary (MRCS);
b) MRCS proforma;

¢) Management Information Definition Statement (MIDS);
d) MIDS proforma.

ITU-T Rec. X.725 (1995 E) 3
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3.7 State management function definitions

This Recommendation | International Standard makes use of the following terms as defined in CCITT Rec. X.731 |
ISO/IEC 10164-2:

a) administrative state;

b) operational state;

c) usage state.

3.8 Additional definitions

3.8.1 binding: The associating of managed objects with a given role of a managed relationship.

3.8.2 binding support: The ability of a managed relationship to support the binding of managed objects, into a

given role, [luring the existence of the managed retationsnip.

3.83  consistency (of a subclass): A refinement of a managed relationship class such that instancesof-the
may be subgtituted for instances of the superclass without affecting the function of a managing system.

3.84

of the mangged objects.

3.8.5

3.8.6 pprticipant: A managed object fulfilling a role in a managed relationship.

3.8.7 P
3.8.8

jou

managed object participates in the same role.

3.8.9 I
38.10 r

or more sy§tems management notifications.

3811 r
one or mor

subclass

anaged relationship: A collection of managed objects together with an invariant referring to the properties

anaged relationship class: A named set of managed relationships sharing the same definition.

rticipant pointer: An attribute that identifies participants in a particular role in a managed relation

lationship cardinality: The number of instances of the same managed relationship class in

lationship cardinality constraint: A set of values to which the relationship cardinality is restricted

lationship management notification: A notification’from a managed relationship that is mapped

lationship management operation: An operation applied to a managed relationship that is mag
P systems management operations.

3.8.12 r[le cardinality: The number of managed objects participating in a given role of a managed relations

38.13 r
3814 r

le cardinality constraint: A.sétof values to which the role cardinality of a given role is restricted.

lationship mapping specification: A named specification of the mapping of the characteris

hip.

which a

onto one

ped onto

hip.

tics of a

ip.

cts, from

managed rdlationship class to the«characteristics of one or more managed object classes.

3.8.15 relationship class specification: A named specification of the characteristics of a managed relationsh
3.8.16 role: The properties common to a particular kind of participant in a managed relationship.

3.8.17 upbinding: The disassociating of managed objects from a given role of a managed relationship.
3.8.18 upbinding support: The ability of a managed relationship to support the unbinding of managed objg
a given rol i i d relationship.

4 Abbreviations

For the purposes of this Recommendation | International Standard, the following abbreviations apply:
ASN.1  Abstract Syntax Notation One (see CCITT Rec. X.208 | ISO/IEC 8824)
CMIS Common Management Information Service (see CCITT Rec. X.710 | ISO/IEC 9595)

GDMO

MIM Management Information Model (see CCITT Rec. X.720 | ISO/IEC 10165-1)
MRCS Managed Relationship Conformance Statement

MOCS Managed Object Conformance Statement

4

ITU-T Rec. X.725 (1995 E)

Guidelines for the Definition of Managed Objects (see CCITT Rec. X.722 | ISO/IEC 10165-4)
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OSI Open Systems Interconnection
SMI Structure of Management Information

MIDS Management Information Definition Statement

5 Conventions

A distinctive combination of type weight and size is used throughout this Recommendation | International Standard
where the text makes use of ASN.1 notation, GDMO notation, or the notational tools defined in Annex A.

The notational tools within this Recommendation | International Standard are specified according to the conventions
defined in CCITT Rec. X.722 | ISO/IEC 10165-4.

6 Requirements

In the cqntext of systems management, there can exist relationships between resources in the sense: that rejources may
affect eafh other. A manager needs the ability to manage such relationships and, in particular, requires:

— amodel of relationships between resources independent of the location of(the resources and fndependent
of the method of representing the relationships;

—  notational tools for the specification of relationships;

— a model for the representation and management of relationships within the context of QSI Systems
Management;

—  notational tools for the specification of the representation’ and management of relationshipy within the
context of OSI Systems Management;

— amodel for the development of re-usable specifications.

7 Model

For the |purposes of systems management, resources are modelled as managed objects, thus relationships between
resourcep are modelled as managed relationships between managed objects. A managed relationship is defined as a
collectiop of managed objects together with an invariant referring to the properties of the managed objects. Examples of
such invariants are:

a) a managed object.must remain in the enabled operational state to fulfil the supplief role in a
supplier-consumermanaged relationship;

b) a managed-object must be in the enabled operational state, the idle usage state, and the unlocked
administratiVe state to fulfil the backing-up role in a back-up managed relationship;

c) theremust be at least one managed object in the subordinate role in a superior-subordinate managed
relationship.

rmation but

2 : ation del (s Rec. X.720 |
ISO/IEC 10165 1). Managed relatlonshlps that share the same deﬁnmon are grouped into managed relationship
classes; a notation for specifying managed relationship classes is defined in Annex A.

The model specifically recognizes that the same managed relationship class may be represented in different ways within
the Management Information Model; a relationship mapping describes a particular representation. Relationship
mappings are discussed in detail in 7.4. A notation for specifying relationship mappings is defined in Annex A.

7.1 Managed relationships

A managed relationship models the representation-independent properties of a relationship between managed objects in
terms of roles, behaviour, relationship management operations and notifications, inheritance, and qualifying properties.
The roles are modelled in terms of compatible managed object classes, role cardinality, relationship cardinality, and
support for binding and unbinding operations. The modelling concepts are detailed in the following subclauses.

ITU-T Rec. X.725 (1995 E) 5
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7.1.1 Relationship management operations and notifications

Relationship management operations and notifications model the representation-independent operations and notifications
that a managed relationship supports. They are expressed in terms of the following prototypical operations and
notification:

ESTABLISH establish a managed relationship;

TERMINATE terminate a managed relationship;

BIND bind a managed object into a role in a managed relationship;
UNBIND release a managed object from a role in a managed relationship;
QUERY request information about a managed relationship;

NOTIFY report events concerning a managed relationship;

USER DEFINED  user-defined operation, the semantics of which are modelled in the behaviour of the
related managed relationship.

The semantics of these prototypical operations and notification are given in clause 8.

A managefl relationship models the actual relationship operations and notifications suppofted and any pemantics
additional fo those defined in clause 8.

A particuldr managed relationship may model a number of actual relationship managemient operations or nofifications
with respegt to a single prototype. For example, a particular managed relationship could model an unbind opesation of a
participant|that requires all other participants to be unbound and deleted; it could model a second unbind opefation that
requires that all other participants remain unaffected. A managed relationship\ieed not model a relationship operation or
notiﬁcatiolwith respect to each of the prototypes.

71.2 anaged relationship behaviour

Managed rglationship behaviour models the representation-independent behaviour of a managed relationship ip terms of

invariants lover participant roles and invariants, pre-conditions, and post-conditions over relationship management

operations End notifications.
\}

7.1.2.1 invariant: A logical predicate that must remain true during some scope; a scope might be the lifgtime of a
managed r¢lationship or the execution of a relationship management operation.

7.1.2.2 pre-condition (for a relationship_ management operation or notification): A logical predicate that myst be true
immediately before the execution of a relationship management operation or immediately before the emigsion of a
relationship management notification.

7.1.2.3 post-condition (for a relationship management operation or notification): A logical predicate that mltst be true
immediately after the execution ‘of a relationship management operation or immediately after the emispion of a
relationship management notification.

7.1.3 Relationship/qualification

Relationshjp qualification models attributes that are properly associated with the managed relationship as a ywhole and
are made gvailable in an 1mplementat10n 1rrespect1ve of the representatlon method used. For example a telephone call
could be mode 3 2 e the call
duration is properly a property of the call rather than a property of e1ther subscriber. However in a particular
implementation and depending on the representation method used, the call-duration attribute could be mapped to either
of the subscriber managed objects or to a relationship object.

7.1.4 Roles

Each managed object bound in a managed relationship is known as a participant and fulfils one or more roles in the
relationship. A role imposes requirements on a participant and on the managed relationship. A participating managed
object is required to posses certain properties to fulfil a role; a managed relationship is required to comply with the
requirements of a role.

Managed objects of the same class may fulfil different roles in the same managed relationship. A managed object may

fulfil more than one role in a managed relationship. A managed object may participate in more than one instance of a
managed relationship.

6 ITU-T Rec. X.725 (1995 E)
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7.14.1 Participant properties

The prop fulfil a particular role are modelled in terms of a compatible!)
managed object class. In general, the compatible class will model only those properties that are peculiar to the role. In a
particular implementation, the managed object fulfilling the role may posses additional properties but it must posses at

least the properties of the compatible class and hence must be allomorphic to the compatible class.

erties that a managed obiect must

CILICS il dilagod VODJCLL IUS USSES

posses to

7.14.2 Role cardinality

In general, a number of managed objects may participate in a managed relationship in a given role; this number is
termed the cardinality of the role. An implementation of a managed relationship is required to comply with two types of
constraints on role cardinality: permitted role cardinality and required role cardinality. Each constraint is modelled in
terms of a value-set — a set of non-negative integers that is often a contiguous range of values.

The permitted role cardinality constraint is a constraint on the role cardinality that an implementation is permitted to
support whi i frrati It i frrati i nentation is
required fmitted role
cardinalif

o support. The required role cardinality constraint value-set must be a subset of, or equal to, the \pe
y constraint value-set.

7.1.4.3 |Support of binding and unbinding

A manag
existence
and UNB

ed relationship may support, on a role-by-role basis, the binding and unbinding ofsmanaged object
of the relationship. Thus, such a managed relationship supports the relationship‘management opera
[ND, respectively.

during the
tions BIND

Where a
existence
constrain

Where a felationship supports unbinding, participants can be released, frém a managed relationship during the existence
of the relationship provided that the role cardinality constraints are-not violated. An attempt to violate such| constraints
will causg the unbind request to fail.

managed relationship supports binding, managed objects may become participants in the relationship during the
of the relationship provided that the role cardinality constraints are(not violated. An attempt to yviolate such
Is will cause the bind request to fail.

7.1.4.4 |Relationship cardinality

A manag
number (
required

ed object may participate in the same role in a number of instances of the same managed relationshi
f instances is termed the relationship cardinality for the role. An implementation of a managed rel
o comply with a single constraint on relationship cardinality — the permitted relationship cardinality

The constraint is modelled in terms of a value-set — a set of non-negative integers that is often a contiguoj

e

values.

he permitted relationship cardinalify constraint is a restriction on the relationship cardinal

implementation is permitted to support.

7.2

A relatio
managed

Relationship mappings

hship mapping models ‘the representation of a managed relationship in terms of the properties of
objects, namely:

the mapping of relationship roles and relationship qualifications to candidate object classes;

the (mdpping of relationship operations and notifications to systems management opef
notifications respectively;

relationship objects;

b class. The
ationship is
constraint.
us range of
ity that an

ne or more

ations and

participant pointers.

There may be more than one relationship mapping associated with a particular managed relationship class.

7.2.1

Participant pointers

Participants in the managed relationship and their respective roles may be identified by means of participant pointer
attributes. The value of a participant pointer attribute identifies the participating managed object(s) whilst the type of the
attribute indicates the role fulfilled by the managed object(s). Modification of these attribute values, either by attribute-
based operations or by object-based operations, may be used to alter managed-object participation, subject to any
constraints associated with the particular managed relationship or relationship mapping. Participant pointer definitions
are derived from the definition of the attribute participantPointer in Annex B.

D) The concept of compatibility is discussed in 5.2 of MIM.
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7.2.2 Relationship management operations and notifications

This Recommendation | International Standard does not prescribe the mapping of relationship management operations
and notifications to systems management operations and notifications. However, Annex A provides templates for
defining such mappings and Annex B defines suitable attributes for identifying names of managed relationships,
relationship-class membership, and the relationship mapping in effect.

The potential mappings of relationship management operations and notifications may be constrained by the chosen
representation method; a relationship mapping models the mappings for a particular representation of a managed
relationship class. Subclause 7.4 gives more details of the constraints imposed by particular representation methods. A
single relationship management operation or notification may be mapped to one or more systems management
operations and notifications.

The mapping of relationship management operations and notifications is such that the pre- and post-conditions and
invariant fof The Telationsiip MANAgeMeNnt Uperations or notificationsa invartant-fe anaged ship are
respected by the systems management operations and notifications. The relationship mapping models.'th¢ precise
mechanism [for meeting this requirement. For example in the case of a superior-subordinate managed relationship that
requires at [least one managed object in the subordinate role, a relationship mapping could model the mapping of
ESTABLISH to:

.......... alatig

—| explicit create operations for the managed objects fulfilling the superior ahd“-subordinate foles and

attribute-oriented operations to adjust the participant pointers; or

a single create operation for the managed object fulfilling the superiorrole’and then rely on the jmanaged
system to create the managed object fulfilling the subordinate role and'to adjust the participant pginters.

7.2.3 Blehaviour

The relatidnship-mapping behaviour models the mapping of represéntation-independent behaviour of a [managed
relationshif} and its associated relationship management operations)and notifications to representation-dependent
behaviour |n terms of invariants over participants and invariantsy. pre-conditions, and post-conditions ovef systems
management operations and notifications related to participants:It also models any additional behaviour related to the
representatjon method.

7.3 Re-usable specifications

Managed felationship classes, inheritance, and specialization form the model for the development of [re-usable
specificatidns. The essence of the model is specialization — the derivation of classes from existing managed relationship
classes by means of inheritance and incremental specification.

A managed relationship class may, _be specialized by combining characteristics inherited from one or morelmanaged
relationship classes with characteristics specified in the managed relationship class template. The specialized class is
referred to| as the subclass of the original class(es); the original class(es) are referred to as the superclass(es) of the
specialized| class. The rules for specialization defined in Annex A ensure that a subclass of a managed relatjonship is
consistent [with its superclass(es). The consistency of a subclass with respect to its superclass(es) is such that ap instance
of a subclabs of a mdnaged relationship may be substituted for an instance of one of its superclasses without affecting the
function ofl a managing system.

7.4

Managed relationships may be represented by the following methods based on constructs defined in the Management
Information Model (see CCITT Rec X.720 | ISO/IEC 10165-1):

—  naming;
—  participant pointers;
- relationship objects;

—  systems management operations.
Not all categories of managed relationships can be represented by all of the representation methods. A single relationship

mapping may use a combination of these representation methods. For example, a relationship mapping of a managed
relationship with three roles could represent two roles by naming and the third by participant pointers.
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74.1 Representation and management by means of naming

A relationship mapping may model the representation and management of a managed relationship by means of naming.
A number of subordinate mauagcu uu_;cua are named within the namm5 SCope of a wpencr managed 0‘“‘"'. The
relationship mapping indicates the name binding associated with the managed relationship.

PSP IS NI SR IPAP Y. PR e g a ,. Quetamae managaman

Relationship management operations may be mapped to systems management ope*mioﬂs on either the supericr or
subordinate managed objects. Table 1 enumerates the possible mappings; mappings for a particular representation are
modelled by the associated relationship mapping.

The participants in the managed relationship may be discovered by analysis of the components of the distinguished name
of the subordinates for a given name binding.

Table 1 - Operation mappings for naming relationship

Prototypical relationship Candidatte syst:.ms Candidatte systf‘ms
management operalion the superior managed object | the subordinate managed objetts

BIND Create, Action Create

UNBIND Delete, Action Delete

QUERY Action Get + name analysis, Action

ESTABLISH Create, Action Createy Action

TERMINATE Delete, Action Delete, Action
7.4.2 Representation and management by means of participant pointers
A relationship mapping may model the representation and management of a managed relationship By means of

partici;th-pointer attributes exhibited by the participants in the managed relationship. Relationship management

operatigns may be mapped to attribute-based operations on participant pointers or object-based operations on
participgting managed objects. Table 2 enumerates-the possible mappings; mappings for a particular representation are
modelled by the associated relationship mapping.
Table 2 -~ Qperation mappings for relationship attributes
. . . Candidate attribute-based Candidate object-based
P,?;g;ygﬁ:ln?;agﬁﬁg:,p systems management operations on | systems management operations o
g P participating managed objects participating managed objects

BIND Replace, Add Create, Action

UNBIND. Replace, Remove Delete, Action

QUERY Get Action

ESTABLISH Replace, Add Create, Action

TERMINATE Replace, Remove Delete, Action

7.4.3 Representation and management by means of a relationship object

A relationship mapping may model the representation and management of a managed relationship by means of a
managed object — such a managed object is called a relationship object. The superclass of all relationship object
classes, genericRelationshipObject, has the following attributes:

a) relationship name — which identifies the name of the managed relationship;
b) relationship class — which identifies the class of the managed relationship;

¢) relationship mapping — which identifies the relationship mapping in effect.

ITU-T Rec. X.725 (1995 E) 9
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Relationship object classes include a participant-pointer attribute for each role defined in the relationship class to
identify participants in an instance of a managed relationship.

The relationships attribute group (see CCITT Rec. X.732 | ISO/IEC 10164-3) is exhibited by genericRelationshipObject.
All participant-pointer attributes may be included in this attribute group.

Relationship management operations are mapped to object-based or attribute-based systems management operations on
the relationship object. Table 3 enumerates the possible mappings; mappings for a particular representation are modelled
by the associated relationship mapping.

Tabie 3 — Operation mappings for reiationship object

L. Candidate attribute-based Candidate object-based
.Y systems management operations systems management operations
management operation on the relationship object on the relationship object

BIND Replace, Add Create, Action
UNBIND Replace, Remove Delete, Action,
QUERY Get Action

EPTABLISH Replace, Add Create, Action
TERMINATE Replace, Remove Delete; Action

7.4.4 Riepresentation and management by means of systems‘management operations

A relationdhip mapping may model the representation and ‘management of a managed relationship by means of
object-basefl systems management operations on participating managed objects. Relationship management operations
are mapped to object-based systems management operations on participating objects. Table 4 enumerates the possible
mappings; mappings for a particular representation are,;modelled by the associated relationship mapping.

Table 4 — Operation mappings for relationships represented
by management operation

Prototypical relationship Candidate object-based
mahagement operation systems management operations
on participating managed objects
BIND Create, Action
UNBIND Delete, Action
QUERY Action
ESTABLISH Create, Action
TERMINATE Delete, Action
8 Generic definitions

This Recommendation | International Standard defines the semantics of generic management information and
prototypical relationship management operations and notification. The formal specification of the syntax of the generic
management information is given in Annex B.
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8.1 Relationship management operations and notification
8.1.1 ESTABLISH
Invariant: the role and relationship cardinality constraints are not violated.
Pre-condition:  the managed relationship does not exist; managed objects specified in the establish operation
to be bound are of a class permitted to take on the role.
Post-condition:  the managed relationship exists; managed objects specified in the establish operation exist
and are bound into the managed relationship.
8.1.2 TERMINATE
Pre-condition:  the managed relationship exists.
Post-condition: the managed relationship does not exist; managed objects that were bound in the
rn]qﬁoﬂship are ng‘ be"nd in the Felaﬁgnship-
8.1.3 BIND
Invariant: the managed relationship exists; the role and relationship cardinality constrpints are not
violated.
Pre-condition:  the classes of managed objects specified in the bind operationsrare’those permitfed to take on
the role; and the managed relationship supports the bind operation for the role.
Post-condition: managed objects specified in the bind operation exist and are bound into the relationship.
8.14 UNBIND
Invariant: the managed relationship exists; the role and relationship cardinality constrpints are not
violated;
Pre-condition: ~ the managed objects specified in the unbind operation exist and are bound into|the managed
relationship; the managed relationship supports the unbind operation for the rolg;
Post-condition: the managed objects specified. in-'the unbind operation are not bound into the managed
relationship.
8.1.5 QUERY
Pre-condition: TRUE;
Post-condition:  the managed relationship remains unchanged.
8.1.6 NOTIFY
Pre-condition: TRUE;
Post-condition: the-managed relationship remains unchanged.
8.1.7 USER DEFINED
This Rcommendation| International Standard defines no semantics for this prototype.
8.2 Managed object class — genericRelationshipObject
All relationship-objectclasse e-spe edfrom gene R pOb udes—the ienShipMapping,

relationshipClass, and relationshipName attributes. A relationship object class for a particular relationship class shall
include an attribute, derived from participantPointer attribute, for each role defined in the managed relationship class.

8.3 Name binding — genericRelationshipObject-system

This name binding shall be used to name relationship objects with respect to the system managed object using the
attribute relationshipName.

8.4

84.1

Attributes

Attribute - relationshipName

This attribute shall be used for naming managed relationships and for naming relationship objects.

ITU-T Rec. X.725 (1995 E)
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8.4.2 Attribute — relationshipClass

This attribute shall be used to identify the class of the managed relationship. It shall be that value assigned in the
respective managed relationship template.

84.3 Attribute — relationshipMapping

This attribute shall be use to identify the relationships mapping in effect. It shall be that value assigned in the respective
relationship mapping template.

8.4.4 Attribute — participantPointer

The participantPointer attribute is an unregistered attribute that shall serve as the prototype for all participant pointer
attributes. The syntax of the attribute is set of managed-object names; the attribute matches for equality, set comparison,
and set intersection. The attribute supports the role cardinality violation, relationship cardinality violation, no such
object, and role instance conflict specific errors.

The value df a derived participant pointer attributes shall indicate the managed object(s) currently fulfilling,thq role; the
type of the attribute shall indicate the role.

8.5 ttribute group - relationships

This attribyte is defined in CCITT Rec. X.732 | ISO/IEC 10164-3 and shall be used to group together all pprticipant
pointer attributes.

8.6 rameters

8.6.1 rameter — noSuchObject

This specific error shall be used to signal that a relationship managément bind operation specified the name of a
managed object that is not known to the performer. The value of this_parameter shall be that name specified i} the bind
operation.

8.6.2 Parameter — roleCardinalityViolation

This specif]c error shall be used to signal that a relationship management bind or unbind operation would hav¢ violated
one of the rple cardinality constraints of a managed reldtionship. The value of this parameter shall be null.

8.6.3 rameter - roleInstanceConflict

This specific error shall be used to signalithat a relationship management bind operation specified the npme of a
managed object of a class that is not permitted by the relationship mapping of the managed relationship. Thg value of
this parameter shall be the name specified in the bind operation.

8.6.4 rameter - relationshipCardinalityViolation

This specific error shall be used to signal that a relationship-management bind or unbind operation would have violated
the relationphip cardinalify-constraint of a managed relationship. The value of this parameter shall be null.
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Annex A

Relationship templates
(This annex forms an integral part of this Recommendation | International standard)

Al Relationship class template

A.l1 Overview

The relationship class template forms the basis of the formal definition of a managed relationship. Constructs in the
template allow the various characteristics of the managed relationship class to be defined, namely:

a) relationship inheritance;

b—Tetationship-quatification;
¢) relationship behaviour;

d) role compatibility;

e) role cardinality constraints;
f) bind and unbind support;

g) relationship cardinality constraints.

The follpwing template labels and supporting definitions used in the relationship Class template are defined in GDMO:
<behaviour-label>
<class-label>
<attribute-label>
object-identifier

type-reference

The follpwing supporting definitions, used in the relationship class template, are defined in ASN.1:

—  identifier.

Labels Walues shall be unique within the assigning document.

A.1.1.1| Inheritance

The managed relationship class template permits the specification of the managed relationship superclass(es) from which
a managed relationship class has been derived. Characteristics of the superclass(es) are inherited by the spbclass. The
specialization of a subclass is-such that a subclass of a managed relationship is consistent with its superclass(es).

A.1.1.2| Relationship qualification

The managed relationship class template permits the definition of characteristics that qualify the relationship as a whole
and are jndependent of the particular representation method.

A-1.1-3 _B'ehav;uur

The managed relationship class template requires the specification of behaviour of a managed relationship that is
independent of the particular representation method. Behaviour that is dependent on the particular representation method
shall be specified in the relationship mapping template.

A.1.1.4 Roles

The managed relationship class template permits the definition of the roles of the relationship and their associated
characteristics.

A.1.1.5 Relationship class identifier

The managed relationship class template requires the specification of an object identifier which may be used to reference
the relationship class in management protocol.
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A.1.2 Template structure

<relationship-class-label> RELATIONSHIP CLASS

[DERIVED FROM <relationship-class-label>
[, <relationship-class-label>]* ;]

BEHAVIOUR <behaviour-label> [, <behaviour-label]*;
[SUPPORTS supported [, supported]*;]
[QUALIFIED BY <attribute-label> [, <attribute-label>]*;]
[role-specifier]*;

REGISTERED AS object-identifier;

supporting productions

supported—>
ESTABLISH [operation-name]

| TERMINATE [operation-name]

| QUERY] [operation-name]

| NOTIFY [notification-name]

| USER DEFINED [operation-name]

role-specifier—>
ROLE rdle-name
[COMIPATIBLE-WITH <class-label> ]

-SUPPORT [operation-name]]
IND-SUPPORT [operation-name]]
TTED-RELATIONSHIP-CARDINALITY-CONSTRAINT type-reference]

e —> <identifier>

ame —-> <identifier>

characteristics including any which may, inturn, have been inherited from other managed relationship class
managed relationship class is a specialization of the inherited characteristics and those specified in the balan

ct shall be used to specify the_superclass(es) from which the managed relationship class inkerits its

es). The
e of the

completed template; the specialization s such that the subclass is consistent with its superclass(es). If this comstruct is

absent, the hanaged relationship-class is not specialized from other relationship classes.

Specificatiop of characteristics-that are inherited from other managed relationship classes shall not be repeat
specificatiop of the subclass unless one of the techniques described in CCITT Rec. X.722 | ISO/IEC 101
extending a[specification.inherited from a superclass is being used.

The rules for speCifying managed relationship subclasses to ensure consistency are as follows:

SUPPORTS: The specialized relationship management operations shall be the union of the rel

bd in the
65-4 for

htionship

management operations of the superclasses and those specified in the subclass; inheritance and
specialization shall not introduce additional relationship management notifications into a subclass.

b) QUALIFIED BY: Permitted and required value-sets of attribute ranges shall not be changed in a

subclass.ehaviou

c¢) BEHAVIOUR: The br of a subclass shall be:

— the disjunctive combination of the pre-conditions inherited from its superclass(es) and those

specified in the subclass;

— the conjunctive combination of the post-conditions inherited from its superclass(es) ai
specified in the subclass;

nd those

—  the conjunctive combination of the invariants inherited from its superclass(es) and those specified in

the subclass; if the invariants are mutually contradictory, a subclass cannot be specified.
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ROLE:

Additional role specifications may be included in the subclass definition.

A managed objects class introduced by the COMPATIBLE WITH clause in the subclass shall be
compatible?) to those referenced in similar clauses in the superclass(es).

The inherited PERMITTED-ROLE-CARDINALITY-CONSTRAINT value of a role inherited from
more than one superclass shall be the set intersection of the values specified for that role in the
superclasses; any permitted role cardinality constraint value specified in the subclass shall be a
subset of, or equal to, the inherited permitted role cardinality constraint value; the specialized
permitted role cardinality constraint value shall be the set intersection of the inherited values and that
specified in the subclass.

The inherited REQUIRED-ROLE-CARDINALITY CONSTRAINT value of a role inherited from more
than one superclass shall be the set union of the values specified for the role in the superclasses set-
intersected with the inherited permitted role cardinality constraint value; any required role cardinality

e)

constraint value specified in the subclass shall be a superset of, or equal to, the inheil-ited required
role cardinality constraint value; the specialized required role cardinality constrainf valye shall be the
set union of the inherited value and that specified in the subclass set-intersected\with the value of the
specialized permitted role cardinality constraint.

BIND-SUPPORT may be added in the subclass specification.
UNBIND-SUPPORT may be added in the subclass specification.

The inherited PERMITTED-RELATIONSHIP-CARDINALITY-CONSTRAINT valu¢ of a role
inherited from more than one superclass shall be the set intefsection of the values spgcified for the
role in the superclasses; any permitted relationship cardinality constraint value spgcified in the
subclass shall be a subset of, or equal to, the inherited permitted relationship cardinality constraint
value; the specialized permitted relationship cardinality. Constraint value shall be the s¢t intersection
of the inherited value and that specified in the subclass.

REGISTERED AS: The subclass registration shall replace any registration inherited from other

definitions.

BEHAVIOUR <behaviour-label>[, <behaviour-label>]

nstruct shall be used to specify the representation-independent behaviour of the managed relationsHip. It shall be
in terms of an invariant over the managed relationship and invariant and pre- and post-condjtions for the

relationship management operations and notification. The construct references behaviour templates as defiped in CCITT

Rec. X

A.1.3.3
This ¢

722 1 ISO/IEC 10165-4.

SUPPORTS supported [, supported]*

bnstruct shall be used to (define the relationship management operations and notifications thdt a managed

relatiofjship supports. The supported supporting production shall be used to specify the prototypical| operation or

notific:

ition on which the reldtionship management operation or notification is based, namely:
ESTABLISH [operation-name];

TERMINATE [operation-name];

QUERY [operation-name];

NOTIFY [notification-name];

USER DEFINED [operation-name].

The operation-name and notification-name shall be used, where necessary, to:

provide a link to an optional specification, in behaviour templates referenced by the BEHAVIOUR
construct, of behaviour additional to that specified for the referenced prototypical operation;

disambiguate relationship management operations or notifications that are based on the same prototypical
operation or notification respectively;

provide a link to the related systems management operations and notifications specified in the relationship
mapping template.

2) The concept of compatibility is discussed in 5.2 of MIM.
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A.1.3.4 QUALIFIED BY <attribute-label>[, <attribute-label>]*

This construct shall be used to specify attributes that are associated with the managed relationship as a whole. Qualifying
attributes shall be made available in all implementations of the managed relationship irrespective of the representation
method used. The relationship mapping template shall be used to specify how these attributes are made available by a
particular representation.

A.1.3.5 ROLE role-name

This construct shall be used to specify the roles associated with the managed relationship class; the label role-name shall
be used as a reference name to the role.

A.1.3.5.1 COMPATIBLE WITH <class-label>

This construct shall be used to specify the characteristics required of a managed object to fulfil the requirements of the
role; the characteristics shall be specified in terms of a compatible®) managed object class. If the construct is not present
the charactefistics of top (see CCITT Rec. X.721 | ISO/IEC 10165-2) are assumed. The role specification is ind¢pendent
of the repredentation method.

A.1.3.5.2 HERMITTED-ROLE-CARDINALITY-CONSTRAINT type-reference

ct shall be used to specify any restriction on the number of managed objects that a managed relatipnship is

, if the construct specifies a value set of INTEGER (1..3), a managed relationship is permitted tq support
either 1, 2, or 3 managed objects in the role but it is not permitted to support more than-3 managed objects in [the role.
An implementation is required to enforce the constraint.

If the value(set contains 0, the role is optional; however an optional role does‘ot imply support of either the [bind- or
unbind-operptions. If the construct is absent, the inherited permitted role ¢ardinality constraint shall be used as the
default; if ng constraint has been inherited, a value set INTEGER (0..MAX) is-assumed for the constraint.

The PERMITTED-ROLE-CARDINALITY-CONSTRAINT value set\shall be a superset of, or equal [to, the
REQUIRED}{ROLE-CARDINALITY-CONSTRAINT value set.

QUIRED-ROLE-CARDINALITY-CONSTRAINF type-reference

ct shall be used to specify any restriction on, the number of managed objects that a managed relatipnship is
required to $upport in the referenced role. The constraint shall be specified in terms of an ASN.1 subtype va1£e set of

non-negative integers. For example, if the construct specifies a value set of INTEGER (1, 3, 4), a managed relatigpnship is
required to qupport either 1, 3, or 4 managed objécts in the role but it is not required to support either 2 manage
or more than 4 managed objects in the role. An.implementation is required to enforce the constraint.

objects

If the value [set contains 0, the role is optional; however an optional role does not imply support of either the |bind- or
unbind-operptions. If the construct is absent, the inherited required role cardinality constraint value shall be us¢d as the
default; if ng value has been inherited, the managed relationship is not required to support the constraint.

The REQUIRED-ROLE-CARDINALITY-CONSTRAINT value set shall always be a subset of, or equal| to, the
PERMITTED-ROLE-CARDINALITY-CONSTRAINT value set.

A.1.3.5.4 BIND-SUPPORT [operation-name]

This construct shall be used to specify that managed objects may become participants in the role during the exigtence of
the relationghiplprovided that role cardinality constraints are not violated. Absence of this construct implies that
managed obj)€cts Thay not become participants in the role during the existence of the relationship.

The operation-name shall be used, where necessary, to:

~ provide a link to an optional specification, in behaviour templates referenced by the BEHAVIOUR
construct, of behaviour additional to that specified for the referenced BIND prototypical operation;

—  disambiguate multiple relationship management operations that are based on the BIND prototypical
operation;

— provide a link to the related systems management operations specified in the relationship mapping
template.

3) The concept of compatibility is discussed in 5.2 of MIM.
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A.1.3.5.5 UNBIND-SUPPORT [operation-name]

om the role du rmg the existence of the
~F I_
C U1 U1l

This construct shall be used to specify that part1c1pants may be released fro
“}atiﬁnsb ip yluvndcd that role ucudmaut_y constraints are not violated. Absence
may not be released from the role during the existence of the relationship.

-
V)

s construct 1|upucz> that part uupauta

11ea il ms s amAacoart;  FAc

provide a link to an optional specification, in behaviour templates referenced by the BEHAVIOUR

construct, of behaviour additional to that specified for the referenced UNBIND prototypical operation;

—  disambiguate multiple relationship management operations that are based on the UNBIND prototypical
operation;

— provide a link to the related systems management operations specified in the relationship mapping
template.

A.1.3.86 PERMITTED-RELATIONSHIP-CARDINALITY-CONSTRAINT type-reference

ot ghall ha nigad ractrintinm ~An tha srmabhan AF walatiamalioan

This cqnstruct shall be used to oycul_y a restriction on the number of relationships of the referenced class in which
managg¢d object is permitted to participate in the referenced role. The constraint shall be specified in terms| of an ASN.1
subtypg¢ value set of non-negative integers. For example, if the construct specifies a valué set of INTEGER (0..3), a
managgd object is permitted to participate in up to and including, but not more than, three-instances of the referenced
managgd relationship class in the given role. An implementation is required to enforce.the constraint. If the construct is
absent,|the inherited permitted relationship cardinality constraint shall be used as the default; if no constraint has been
inheritgd, a value set INTEGER (0..MAX) is assumed for the constraint.

A.1.3.57 REGISTERED AS object-identifier

This canstruct shall be used to specify a globally-unique identifier which'registers the role; the identifier may be used in
protocql to unambiguously identify the role. If the role has been inh€rited, this construct shall not be presenf.

A.1.3. REGISTERED AS object-identifier

This cqnstruct shall be used to specify a globally-unique identifier which registers the managed relationship class; the
identifipr may be used in protocol to unambiguously identify the managed relationship class.

A2 Relationship mapping template

A.21 Overview

The rettionship mapping template forms the basis of the formal definition of a relationship mapping. Constructs in the
template allow the various elements-of the representation to be defined, namely:

a) relationship mapping behaviour;

b) relationship objects;

c) candidate classes from which managed objects may be drawn to fulfil roles;
d) representational methods;

e)\_Jqualification attributes;

) gperaﬁnn and-notification mq?ninnc
r =)

The following template labels and supporting definitions used in the relationship mapping template are defined
in GDMO:

<action-label> <name-binding-label>
<attribute-label> <notification-label>
<behaviour-label> <parameter-label>
<class-label> object-identifier

The following supporting definition, used in the relationship mapping template, is defined in ASN.1:

—  identifier.

Labels values shall be unique within the assigning document.

ITU-T Rec. X.725 (1995 E) 17
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A.2.1.1 Behaviour

The relationship mapping template specifies any behaviour that is peculiar to the representation method defined in the
template.

A.2.1.2 Representation methods

The relationship mapping template requires the specification of the method used to represent a managed relationship and
any relevant management information associated with the role representation.

A.2.1.3 Roles

The relationship mapping template requires the specification of the mapping of roles and relationship qualifications to
managed object classes.

A.2.2  Template structure

<relationship-mapping-label> RELATIONSHIP MAPPING
RELATIONSHIP CLASS <relationship-class-label> ;
BEHAVIOUR <behaviour-label> [, <behaviour-label>]*;
[RELATIONSHIP OBJECT <class-label> [QUALIFIES <attribute-label>
[, <attribute-label>]*];]
role-mapping-specification [, role-mapping-specification]*;
ONS MAPPING relationship-operation maps-to

ENTED-BY representation]
[QUAL <attribute-label> [ <attribute-label>]*]

systems-management-operation —>
GET <attribute-label> [<parameter-label>]*
| REPLACE <attribute-label> [<parameter-label>]*
| ADD <attribute-label> [<parameter-label>]*
| REMOVE <attribute-label> [<parameter-label>]*
| CREATE [<class-label>] [<parameter-label>]*
| DELETE [<parameter-label>]*
| ACTION <action-label> [<parameter-label>]*
I NOTIFICATION <notification-label> [<parameter-label>]*

role-or-relObject —> role-name | RELATIONSHIP OBJECT
role-name —> <identifier>

operation-name -> <identifier>

notification-name —> <identifier>

18 ITU-T Rec. X.725 (1995 E)
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A.2.3  Supporting definitions

A.2.3.1 RELATIONSHIP CLASS <relationship-class-label>

This construct shall be used to specify the managed relationship class to which this relationship mapping is related.

A.2.3.2 BEHAVIOUR <behaviour-label> [, <behaviour-label>]

This construct shall be used to specify the representation-dependent behaviour of the managed relationship and its
relationship operations and notifications. It shall be stated in terms of an invariant over the participating managed objects
and an invariant and pre- and post-conditions over systems management operations and notifications related to
participating managed objects. The construct shall not specify behaviour in addition to that already exhibited by the
participating managed objects.

A.2.3.3 RELATIONSHIP OBJECT <class-label> [QUALIFIES <attribute-label> [, <attribute-label>]*]

This cpnstruct is present in templates which specify the representation of a managed relationship~-by means of a
relatiopship object. The <class-label> shall be used to indicate the class of the relationship (object; in a real
implementation the class of the relationship object shall that referenced by <class-label> or a subclasy thereof. The
managed object class referenced by <class-label> shall be a subclass of genericRelationshipObject and shall exhibit
participant pointer attributes for each of the roles specified in the associated managed relationship class tenjplate.

The QUALIFIES <attribute-label> [, <attribute-label>]* construct shall be used to specify ‘the relationship qualification
attributes, defined in the referenced relationship class template, that are to be realized by.the relationship object.

A.2.3.4 ROLE role-name RELATED-CLASSES <class-label> [<class-label>]*( [REPRESENTED-BY
[QUALIFIES <attribute-label> [ <attribute-label>]*]

epresentation]

This cpnstruct shall be used to identify candidate managed object classes;referenced by <class-label> [{class-label>]*,
that may fulfil the role, referenced by role-name. Therole shall be oneof the roles specified in the refereaced managed
relatiopship class template; the classes shall be compatible with that referenced in the COMPATIBLE
the referenced relationship class template. Only managed ebjects of the classes specified in the
<class-label>]* construct and their subclasses shall be permitted to fulfil the role in an instance of
relatiopship class that uses this mapping.

The representation supporting definition shall specifythe method by which the referenced role is to be represented and
any agsociated management information. A choice“of one of the following productions shall be uspd to specify
represgntation by naming, participant pointers,.relationship object, or systems management operations respgctively:

—  NAMING <name-binding-label> USING superiorOrSubordinate: The role referenced by roledname shall be
represented by an object ofeither the SUPERIOR OBJECT CLASS or the SUBORDINATE OBJECT
CLASS indicated in.the name binding referenced by <name-binding-label>;, the expdnsion of the
superiorOrSubordinate supporting production, SUPERIOR or SUBORDINATE, shall indidate either the
SUPERIOR OBJECT CLASS or the SUBORDINATE OBJECT CLASS respectively.

—  ATTRIBUTE-<attribute-label>: The type of the attribute referenced by <attribute-label> shall indicate the
referenced role; the value of the attribute shall specify participant(s) fulfilling that role.

—  RELATIONSHIP-OBJECT-USING-POINTER «<attribute-label>: The type of the attribute feferenced by
<attribute-label> shall indicate the referenced role; the value of the attribute shall specify|participant(s)
fulfilling that role.

~\_) OPERATION: The mapping of relationship management operations to systems management operations
shall be specified in the OPERATIONS MAPPING construct.

The QUALIFIES <attribute-label> [<attribute-label>]* construct identifies relationship qualification attributes, defined in
the referenced relationship class template, that are to be realized by the referenced managed object classes.

A.2.3.5 OPERATIONS MAPPING relationship-operation maps-to [, relationship-operation maps-to ]*

This construct shall be used to specify the mapping of a relationship management operation to one or more systems
management operations.

The relationship-operation supporting definition specifies a choice of one of the following productions which shall be
used to indicate the respective relationship management operation or notification and the role to which it refers:

—  ESTABLISH [operation-name];
—  TERMINATE [operation-name];

—  BIND [operation-name][role-name];
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UNBIND [operation-name] [role-name];
QUERY [operation-name] [role-name];
NOTIFY [notification-namej;

USER DEFINED [operation-name].

The operation-name or notification-name specified shall be one of those defined in the related relationship class template
and shall form, where required, the link between the semantics of the relationship management operations and
notifications and their representation in terms of systems management operations and notifications. Where a managed

relationship

defines only one role, the specification of a role-name is optional.

The maps-to supporting definition specifies the following production:

MAPS TO OPERATION systems-management-operation OF role-or-relObject [systems-management-

operation OF role-or-relObject]*

The systemsjmanagemenf-operaﬁon SUpporting definition Specilies a choice of one of the following productiony each of
which indidates the respective systems management operation or notification and related systems cmanpgement

information

| the [<parameter-label>] shall be used to specify any parameters to be associated with/)the

management operation or notification:

The role-or

managemen

attribute value to be retrieved.

m ot o ntbed A manlanad

-~ ¥ YL IR clasatn xrnliaa ¢4
bpculy UIC alulivuilc vaiuc w v lCPla\aCU.
attribute to which the value is to be added.

specify the attribute from which the value is to be removed.

CREATE [<class-label>] [<parameter-label>]*-The clas§ referenced by the <class-label> shall sp
class to which the created managed object is to belong:

DELETE [<parameter-label>]*.

action to be issued.

NOTIFICATION <notification-label» ) [<parameter-label>]*~The notification referenced
<notification-label> shall specify the netification to be issued.

relObject supporting definition\ gpecifies target or source managed objects for the referenced

the manageq object fulfilling the role referenced in role-name or the relationship object respectively:

role-name;
RELATIONSHIP-OBJECT.

A.2.3.6 REGISTERED-AS'object-identifier

This constry

identifier m

hy be-used in protocol to unambiguously identify the relationship mapping.

systems

GET <attribute-label> [<parameter-label>]*~The attribute referenced by <attribute-label> shall spgcify the
REPLACE <attribute-label> [<parameter-label>]*~The attribute referenced\ by <attribute-labgl> shall
ADD <attribute-label> [<parameter-label>]*~The attribute referenced by.<attribute-label> shall specify the

REMOVE <attribute-label> [<parameter-label>]*—~The attribute™ referenced by <attribute-labdl> shall

pcify the

ACTION <action-label> [<parameter-label>]*~The action referenced by the <action-label> shall spgcify the

by the

systems

[ operation. A choice of one of the following productions is permitted which shall be used to specify either

ict shall'be used to specify a globally-unique identifier which registers the relationship mapping; the
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Annex B

Definition of management information*
(This annex forms an integral part of this Recommendation | International Standard)

B.1 Allocation of object identifiers

This Recommendation | International Standard allocates the following object identifiers:
GRMD {joint-iso-itu-t ms(9) smi(3) part7(7) asn1Module(2) 1}

DEFINITIONS ::= BEGIN

grm-Object OBJECT IDENTIFIER ::= {joint-iso-itu-t ms(9) smi(3) part7(7) managedObjectClass(3)}
grm-Package OBJECT IDENTIFIER ::= {joint-iso-itu-t ms(9) smi(3) part7(7) package(4)}
grm-P e e s L &)
grm-NgmeBinding OBJECT IDENTIFIER ::= {joint-iso-itu-t ms(9) smi(3) part7(7) nameBinding(6)}
grm-Attribute OBJECT IDENTIFIER ::= {joint-iso-itu-t ms(9) smi(3) part7(7) attribute(7)}
grm-Rg¢lationshipClass OBJECT IDENTIFIER ::= {joint-iso-itu-t ms(9) smi(3) part7(7) relationshipClass(11)}
grm-Rg¢lationshipMapping OBJECT IDENTIFIER ::= {joint-iso-itu-t ms(9) smi(3) part7(7) relationshipMapping(12)}
grm-Rg¢lationshipRole OBJECT IDENTIFIER ::= {joint-iso-itu-t ms(9) smi(3) part7(7) relationshipRole(13)}

END

B.2 Definition of managed object classes

genericRelationshipObject MANAGED OBJECT CLASS
DERIVED FROM "CCITT Rec. X.721 | ISO/IEC 10165-2'":top;
CHARACTERIZED BY genericRelationshipObjectPackage PACKAGE
ATTRIBUTES relationshipName GET,
relationshipClass GET,
relationshipMapping GET;
ATTRIBUTE GROUPS
CCITT Rec. X.721 | ISO/IEC 10165-2"":relationships;;;
REGISTERED AS {GRMD.grm-Object 1};

B.3 Definition of name bindings

generidRelationshipObject-system NAME BINDING
SUBORDINATE OBJECT CLASS genericRelationshipObject AND SUBCLASSES;
NAMED BY SUPERIOR OBJECT CLASS "CCITT Rec. X.721 | ISO/IEC 10165-2'":system AND SUBCLA[SSES;
WI'H ATTRIBUTE relationshipNaime;
REGISTERED AS {GRMD.grm-NameBinding 1};

B.4 Definition of attributes

relationshipName ATTRIBUTE
WITH ATTRIBUTESYNTAX GRM-ASN1Module.SimpleNameType;
REGISTERED AS{GRMD.grm-Attribute 1};

relatiopshipClass.” ATTRIBUTE
WITH ATTRIBUTE SYNTAX GRM-ASN1Module.RelationshipClass;
MATCHES FOR EQUALITY;

REGISTEREDAS{GRMDgrm-Attribute2};

relationshipMapping ATTRIBUTE
WITH ATTRIBUTE SYNTAX GRM-ASN1Module.RelationshipMapping;
MATCHES FOR EQUALITY;

REGISTERED AS {GRMD.grm-Attribute 3};

4) Users of this Recommendation | International Standard may freely reproduce the contents of this annex so that it can be used for
its intended purpose.
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participantPointer ATTRIBUTE
WITH ATTRIBUTE SYNTAX GRM-ASN1Module.GroupObjects;

MATCHES FOR EQUALITY, SET-INTERSECTION, SET-COMPARISON;

PARAMETERS noSuchObject,
roleInstanceConflict,
roleCardinalityViolation,
relationshipCardinality Violation;;

-- An implementation may choose to apply ASN.1 subtyping restrictions to the attrtbute syntax of the

-- particinantPointer attribute to reflect the permitted role rnrrhnnhhy const

pareleplres Ol el 2O 7CC0e < pC &L 7O LRIGT o7

-- specification.

B.S Definition of parameters
noSuchObject PARAMETER

CONTEXT SPECIFIC-ERROR;
WITH SYNTAX GRM-ASN1Module.ObjectInstance;
REGISTERED AS {GRMD.grm-Parameter 1};

roleCardinaljtyViolation PARAMETER
CONTEXT SPECIFIC-ERROR;

WITH SYNTAX GRM-ASNiModuie.Nuli;
REGISTERED AS {GRMD.grm-Parameter 3};

ISV P} (ST VREPPY B ad DADARMEDTLED
TUITLIDLALILTY ./Ullllll,l IANAILIVAL LN

CONTEXT SPECIFIC-ERROR;
WITH SYNTAX GRM-ASN1Module.ObjectInstance;
REGISTERED AS {GRMD.grm-Parameter 2};

relationship(ardinality Violation PARAMETER
CONTEXT SPECIFIC-ERROR;

WITH CUNTAY CODAM_ACNTMAadnla Naslle
VVaiixd SXINAAA UnvE-ASNAVAGGUIC. NG,

REGISTERED AS {GRMD.grm-Parameter 4};

B.6 Abstract syntax definitions

GRM-ASN1Module {joint-iso-itu-t ms(9) smi(3) part7(7) asn1Module(2) 2}
DEFINITIONS ::= BEGIN

IMPORTS QbjectInstance FROM CMIP-1 {joint-iso-itu-t ms(9) cmip(1) version(1) protocol(3) }

SimpleName[l'ype, GroupObjects

FROM Attribute-ASN1Module {joint*iso-itu-t ms(9) smi(3) part2(2) asn1Module(2) 1}

RelationshipClass ::= OBJECT IDENTIFIER
RelationshipMapping ::= OBJECT IDENTIFIER
Null ::=

END
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Annex C

Managed relationship conformance statement proforma>
for General Relationship Model

(This annex forms an integral part of this Recommendation | International Standard)

C.1 Introduction

The purpose of the proforma in this annex is to provide guidelines the for Managed Relationship Conformance
Statement (MRCS) so that a supplier of an implementation which claims to conform to a managed relationship class can
provide conformance information in a standard form. The proforma defined in this annex is an additional proforma to
that specified in ITU-T Rec. X.724 | ISO/IEC 10165-6.

C.2

The MRCS proforma contained in this annex is comprised of information in tabular form. The)supplier of the
implenjentation shall state which items are supported in Tables C.1 to C.3 and if necessary. provide additional
information.

C3 Symbols, abbreviations and terms

The following common notations defined in CCITT Rec. X.291 | ISO/IEC 9646-2 are used for the status columns:
m Mandatory

o Optional

¢ Conditional

x  Prohibited

—  Not applicable

The following common notations, defined in CCITT, Rec. X.291 | ISO/IEC 9646-2 and ITU-T Rec. X.296 |
ISO/IHC 9646-7 are used for support columns:

Y Implemented
N Not implemented
—  No answer required

Ig The item is ignored (i.e. processed syntactically but not semantically)

C4 Managed relationship.support

The supplier of the implementation shall state the managed relationship class and the relationship mappipgs supported
using Table C.1.

Table C.1 - Managed relationship support

N . . . . Value of object
Relationship Value of object Relationship N .
Indey |/ class template identifier for mapping 1ic’igggghfior Status | Support lﬁfd cg::otr} al
label relationship class template label p ormation

mapping

C.4.1  Roles support

For each role identified in the relationship mapping, the supplier of the implementation shall indicate support using
Table C.2.

5) Users of this Recommendation | International Standard may freely reproduce the MRCS proforma in this annex so that it can be
used for its intended purpose.
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Table C.2 - Roles support

Val.ue of object MOCS reference for
Index Role Constraints Status Supported 1dept}ﬁer for actual actual participants _Additlor}al
label and values participants managed . information
abe object class managed object class
1
2

C4.1.1 Relati

¢

Hpport

The supplief of the implementation shall indicate the relationship management operations and notifications sypported
using Table C.3.

The supplief of the implementation shall indicate support for the parameters, if any, specified in the relationship
mapping template by using the parameter support table specified in Annex D.

Table C.3 - Relationship management operations and notifications support

Relationship Systems
Index management management Constraints Statds Support Additional
operation or operation or and values informatjon
notification notification
1
2

C.4.2  Rélationship object support

The supplie

of the implementation shall indicate support for the relationship object class, if any, specified in the
relationship [mapping template by ‘using the MOCS proforma defined in ITU-T Rec. X.724 | ISO/MEC [0165-6
and MIDS pfoforma defined in Annex D. The relationship object class shall be a subclass of genericRelationshipQbject.

24 ITU-T Rec. X.725 (1995 E)


https://iecnorm.com/api/?name=8676ff43ed9d51a5f9727f87ca5093bd

D.1

Introduction

Annex D

MIDS (attribute) proforma®

(This annex forms an integral part of this Recommendation | International Standard)

ISO/TEC 10165-7 : 1996 (E)

The purpose of the proforma in this annex is to provide guidelines for the Management Information Definition Statement
(MIDS) so that a supplier of an implementation which claims to conform to a managed relationship class can provide
conformance information in a standard form.

D.2 Attributes
See Table D.1.
Table D.1 - Attribute support
Set by create Get Replace
. Value of .
Index Atribute object identifier Constraints Status | Support | Status{ Support | Status | Support
template label for attribute and values
1 relationshipName | {joint-iso-itu-t ms(9) ) m X
smi(3) part7(7)
attribute(7) 1}
2 relationshipClass | {joint-iso-itu-t ms(9) o m X
smi(3) part7(7)
attribute(7) 2}
3 roleMapping {joint-iso-itu-t ms(9) o m X
smi(3) part7(7)
attribute(7) 3}
4 participantPointer - o o o
Table D.1 (concluded) — Attribute support
Add Remove Set to default
Indek Status Support Status Support Status Support Additional {nformation
1 — - -
2 - - -
3 — — -
4 o 0 -
D.J3 Parameters
See Table D.2.

6) Users of this Recommendation | International Standard may freely reproduce the MIDS proforma in this annex so that it can be
used for its intended purpose. Instructions for constructing MIDS (attribute) proforma are specified in ITU-T Rec. X.724 |
ISO/IEC 10165-6.
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Table D.2 — Parameter support

Index

Parameter template label

Value of object
identifier for parameter

Constraints
and values

Status

Support

Additional
information

noSuchObject

{joint-iso-itu-t ms(9)
smi(3) part7(7)
parameter(5) 1}

roleCardinalityViolation

{joint-iso-itu-t ms(9)
smi(3) part7(7)
parameter(5) 3}

roleInstanceConflict

{joint-iso-itu-t ms(9)

SIS ) part7(7)
parameter(5) 2}

relationshipCardinality Violation

{joint-iso-itu-t ms(9)
smi(3) part7(7)
parameter(5) 4}

26
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Annex E

Illustration of representation methods
(This annex does not form an integral part of this Recommendation | International Standard)

This annex presents a graphical interpretation of the layout and use of the Relationship Class and Relationship Mapping

Templates (see Figures E.1 and E.2).
4

N
RELATIONSHIP
e ™
relationship-class-label CLASS f’
RELATIONSHIP
/ CLASS
DERIVED FROM —
k Jl/
BEHAVIOUR y\\ Ve N
SUPPORTS \
T BEHAYIOUR
m ( {relationship operation} L )
""" Eaa e = e . T e \\ ~
= s 2; (
QUALFIED BY > ATTRIBUTE }
Crn ST S ;« ; & \\\ B
I role name l
COMPATIBLE W'TH I ™| MANAGED OBJECT
PERMITTED -ROLE - L c
CARDINALITY -CONSTRAINT _ ~ L
REQUIRED -ROLE - 9 - N
CARDINALITY -CONSTRAINT,* \
.. e ASN.1
BIND -SUPPORT ! operation name REFERENCE
UNBIND -SUPPORT operation name
: : s )
) ASN.1
PERMITTED -RELATIONSHIP- - PE
“CAWF\(iDINALITY -CONSTRAINT REF?JXENCE
r — — J
REGISTERED AS role identifier l P i
S J/ ASN.1
TYPE
REFERENCE
REGISTERED AS class identifier L )
T0724580-96/d01
A -
D — Template or supporting production CAPS — Keyword
[ — User-supplied strings {name} — Choice of keywords
Figure E.1 - Relationship Class Template
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RELATIONSHIFN
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Figure E.2 - Relationsphip Mapping Template
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Annex F

Examples of use of templates

(This annex does not form an integral part of this Recommendation | International Standard)

The examples shown in this annex are intended to provide illustration of the concepts identified in this Recommendation
| International Standard and to give examples of the use of the RELATIONSHIP CLASS and RELATIONSHIP MAPPING
template notations. These examples are not intended to provide definitions which are necessarily useful in real
implementations.

F.1

Allocation of object identifiers

x-Role OBJECT IDENTIFIER ::=

joint-iso-itu-t ms(9) smi(3) part7(7) grm-Role(13) exampleRole(99)}
x-RelationshipClass OBJECT IDENTIFIER ::=

joint-iso-itu-t ms(9) smi(3) part7(7) grm-RelationshipClass(11)exampleRelationshipClass(99)}
x-RelationshipMapping OBJECT IDENTIFIER ::=

joint-iso-itu-t ms(9) smi(3) part7(7) grm-RelationshipMapping(12) exampleRelationshipMapping(99)}
x-Object OBJECT IDENTIFIER ::=

joint-iso-itu-t ms(9) smi(3) part7(7) managedObjectClass(3) exampleObjéctClass(99)}
x-Attribute OBJECT IDENTIFIER ::=

joint-iso-itu-t ms(9) smi(3) part7(7) attribute(7) exampleAttribute(99)}
x-NameBinding OBJECT IDENTIFIER ::=

joint-iso-itu-t ms(9) smi(3) part7(7) nameBinding(6) exampleNameBinding(99)}
x-Package OBJECT IDENTIFIER ::=

joint-iso-itu-t ms(9) smi(3) part7(7) package(4) examplePackage(99)}

onName ::=  GraphicString
gleValued ::=  GroupObjects (SIZE (1))

ZerpToTwo ::= INTEGER (0..2)

= INTEGER (1..1)
= INTEGER (1..5)
¢ToMax ::= INTEGER (1..MAX)
u= INTEGER (2..2)
ToMax ::= INTEGER 2..MAX)

Symmetricrelationship example

The fdllowing exXample shows how the relationship class template may be used to define a generik, single-role

relatiofship between objects of the same class and how the relationship mapping template may be used to define a
represejntation,

F.2.1

S ic relationshin class definiti

symmetricRelationship RELATIONSHIP CLASS
BEHAVIOUR symmetricRelationshipBehaviour;

SUPPORTS

ESTABLISH establishSymmetricRelationship,
TERMINATE terminateSymmetricRelationship,

QUERY querySymmetricRelationship;

ROLE peerRole
PERMITTED-ROLE-CARDINALITY-CONSTRAINT GRMExample.TwoToMax
REQUIRED-ROLE-CARDINALITY-CONSTRAINT GRMExample.Two

PERMITTED-RELATIONSHIP-CARDINALITY-CONSTRAINT GRMExample.One

REGISTERED AS {GRMExample.grmEx-Role x};
REGISTERED AS {GRMExample.grmEx-RelationshipClass x};
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symmetricRelationshipBehaviour BEHAVIOUR DEFINED AS "

F.2.2

symmetricR¢lationshipMapping RELATIONSHIP MAPPING
RELATIONSHIP CLASS symmetricRelationship;

BEHAV]OUR symmetricRelationshipMappingBehaviour BEHAVIOUR DEFINED AS "

INVARIANT: This relationship has one role — the peer role — for which the minimum permitted and
minimum required role cardinality constraint is 2. The existence of an instance of this
relationship class implies the existence of at least two corresponding managed objects
fulfilling the peer role.

OPERATIONS:
ESTABLISH establishSymmetricRelationship

Signature:: The class and identity of the proposed participants in the peer role to be bound in a new
instance of the Symmetric Relationship class.

Precondition: The instance of the Symmetric Relationship relationship class does not exist.

Postcondition:  The participants in the peer role exist; the instance of the Symmetric Relationship

; in Ature are
bound in this instance of the Symmetric Relationship class.
TERMINATE terminateSymmetricRelationship
Signature: The identity of the Symmetric Relationship relationship instance to bederminated.
Precondition: The instance of the Symmetric Relationship relationship class refereénced in the gignature
exists; the participants in the peer role bound in this instance of\the Symmetric Relationship

class exist.

Pgstcondition:  The referenced instance of the Symmetric Relationship relationship class does not ¢xist; the
participants in the peer role which were bound (in 'this instance of the Symmetric
Relationship class exist.";

Symmetric relationship represented by a relationship object

This regresentation of the symmetric relationship uses-a relationship object to represent the relationship.| Objects

fulfilling the peer role are identified by the peerPointer attribute of the symmetric relationship managed objeqt.";;

RELAT
ROLE pgerRole RELATED-CLASSES "CEHT Rec. X.721 | ISO/IEC 10165-2":top

OPERATIONS MAPPING

REGISTE

symmetricR onshipObject MANAG
DERIVED FROM genericRelationshipObject;

’»”

ONSHIP OBJECT symmetricRelationshipObject;

REPRESENTED-BY RELATIONSHIP-OBJECT-USING-POINTER peerPointer;

ESTABLISH establishSymmetricRelationship
IAPS-TO-OPERATION CREATE OF RELATIONSHIP OBJECT,

1inObi /

ED-OBIECT-CLASS
-IDJrC T I YO

CHARACTERIZED BY symmetricRelationshipPackage PACKAGE

ATTRIBUTES peerPointer GET-REPLACE ADD-REMOVE;;;

REGISTERED AS {GRMExample.grmEx-Object x};

peerPointer ATTRIBUTE
DERIVED FROM participantPointer;
REGISTERED AS {GRMExample.grmEx-Attribute x};

F.3

Dependency relationship example

The following example illustrates a relationship of dependency of one or more objects that assume a dependency role on

a single object that assumes a parent role. The example illustrates mappings in terms of participant pointers, a
relationship object, and naming.
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The dependency relationship class might be useful to represent a directed acyclic graph by means of relationship
specialization. In such a DAGDependency relationship class, the level of a dependent relative to its parent in the graph
should be introduced and represented by the addition of an appropriate attribute. An invariant should be added stating
that the value of the level attribute in a dependent must always be greater than that in its parents. The dependency
relationship class might also be useful to represent a family relationship by the specialization of the person managed
object class into three subclasses:

—  parent;
— son; and

—  daughter.

F.3.1 Dependency relationship class definition

dependency RELATIONSHIP CLASS

BE

STABLISH establishDependency,
ERMINATE terminateDependency,
UERY queryDependents,
UERY queryParent;

QU
RO

RO

INVARIANT:

COMMENTS:

LIFIED-BY timeOfEstablishment;

E parentRole
PERMITTED-ROLE-CARDINALITY-CONSTRAINT GRMExample.One
REQUIRED-ROLE-CARDINALITY-CONSTRAINT GRMExample.One
PERMITTED-RELATIONSHIP-CARDINALITY-CONSTRAINT GRMExample.One
ISTERED AS {GRMExample.grmEx-Role x},

E dependentRole
PERMITTED-ROLE-CARDINALITY-CONSTRAINT GRMExample.OneToMax
REQUIRED-ROLE-CARDINALITY-CONSTRAINT GRMExample.One
PERMITTED-RELATIONSHIP-CARDINALITY-CONSTRAINT GRMExample.One
BIND-SUPPORT
UNBIND-SUPPORT unbindDependent

ISTERED AS {GRMExample.grmEx-Role X};

ERED AS {GRMExample.grmEx-RelationshipClass x};

ncyBehaviour BEHAVIOUR DEFINED AS "

bindDependent

There ‘exist two roles in this relationship class — parent role and dependgnt role. The
existence of a participant in the dependent role implies the existence of |at least one
corresponding participant in the parent role. A managed object may not parti¢ipate in both
roles.

dependency relationship, that is, the relationship cardinality is equal to one. An object
instance able to fulfil the parent role may exist outside a dependency relationghip an object
fulfilling a dependent role shall not. The qualifying attribute, timeOfEstablishment, indicates
the time, in UTC time format, of establishment of the relationship.

An object instance fulfilling the dependent role may only participate in one ir||£ance of this

OPERATIONS:

ESTABLISH establishDependency

Signature:

Precondition:

Postcondition:

The class and identity of the proposed participant object in the dependent role to be created
by the ESTABLISH operation; the class and identity of the proposed participant in the
parent role.

The proposed participant in the dependent role does not exist; the proposed participant in the
parent role exists.

A new instance of the dependency relationship class exists; the participants in the parent role
and the dependent role proposed in the ESTABLISH signature exist and are bound in the
new instance of the dependency relationship class. The qualifying attribute,
timeOfEstablishment, is set to the current value of UTC time.
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BIND bindDependent

Signature: The class and identity of a participant in the parent role; the class and identity of the

proposed participant to be created in the dependent role.

Precondition: The participant in the parent role exists and is bound into an instance of the dependency

relationship class; the proposed participant in the dependent role does not exist.

Postcondition: ~ The participant in the dependent role referenced in the BIND signature exists and is bound

into the same dependency relationship as that in which the participant in the parent role
referenced in the BIND signature is bound.

UNBIND unbindDependent
Signature: The class and identity of a participant in the parent role; the class and identity of the
participant in a dependent role.
Prgcondition: The two participants identified in the UNBIND signature exist and are bound into)the same

TER]
Si
Pr

Pq

person MAN

DERIVED FROM "CCITT Rec. X.721 | ISO/IEC 10165-2":top;

CHARA

instance of a dependency relationship; the dependency relationship exists; there fxists at
least one other participant in the dependent role bound into the relationship:

Pgstcondition: ~ The participant in the dependent role referenced in the UNBIND signature does not xist; all

other participants bound into the instance of dependency relationship Class exist anfl remain
bound in the instance of the dependency relationship class.

MINATE terminateDependency

pnature: The identity of a dependency relationship instance to.be terminated.

econdition: The instance of the dependency relationship class identified in the signature exists; only a
single participant in dependent role is bound into-the identified dependency relationghip.

stcondition:  The instance of the dependency relationship.class referenced in the signature does nt exists;

the participant that was in the parent role'exists. The participant(s) in the dependent role do
not exist. The value of the qualifying.attribute, timeOfEstablishment, is undefined.";

AGED OBJECT CLASS

CTERIZED BY

perso
A
REGISTE

personName
WITH A
REGISTE

timeOfEstab

REGISTE

F.3.2

nPackage PACKAGE
RIBUTES personName GET;;;
D AS {GRMExample.grmEx-Object x};

ATTRIBUTE
RIBUTE SYNTAX GRMExample.PersonName;
D AS {GRMExample.grmEx-Attribute x};

ishment ATTRIBUTE
TTRIBUTE SYNTAX UTCTime;
D AS {GRMExample.grmEx-Attribute x};

dependencyAttributeRepresentation RELATIONSHIP MAPPING
RELATIONSHIP CLASS dependency;

BEHAVIOUR dependencyAttributeRepresentationBehaviour;

ROLE

parentRole

RELATED-CLASSES aPerson
REPRESENTED-BY ATTRIBUTE parent
QUALIFIES timeOfEstablishment,

ROLE

dependentRole

RELATED-CLASSES bPerson
REPRESENTED-BY ATTRIBUTE dependents;
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OPERATIONS MAPPING
ESTABLISH  establishDependency
MAPS-TO-OPERATION CREATE OF dependentRole,
TERMINATE terminateDependency
MAPS-TO-OPERATION DELETE OF dependentRole,
BIND bindDependent
MAPS-TO-OPERATION CREATE OF dependentRole,
UNBIND unbindDependent
MAPS-TO-OPERATION DELETE OF dependentRole,
QUERY queryParent parentRole
MAPS-TO-OPERATION GET parent OF dependentRole,
QUERY queryDependents dependentRole
MAPS-TO-OPERATION GET dependents OF parentRole;
REGISTERED AS {GRMExample.grmEx-RelationshipMapping x};

dependencyAttributeRepresentationBehaviour BEHAVIOUR DEFINED AS "

This| representation of the dependency relationship class uses conjugate participant pointers to represenf an instance
of tHe relationship; participant pointer consistency is to be maintained.

The |relationship management operations ESTABLISH establishDependency and BIND bindDependent{both map to
a crpate of a participant in the dependent role: the distinction being that the relationship managemegnt operation
ESTIABLISH establishDependency is used when a participant is the first to fulfil the dependent role; thg relationship
management operation BIND bindDependent is used when there is at least one other participant in the d¢pendent role
at tHe time of binding. After creation of an object of class bPerson with the attribute, parent, identifying an object of
clas$ aPerson, the value of the attribute, dependents, in the object of class aPerson identifies the correspg nding object
of class bPerson.

Simflarly, the relationship management operations TERMINATE terminateDependency ang UNBIND
unbjndDependent both map to a delete of a participant in the dependentRole: the distinction bging that the
relafionship management operation TERMINATE terminateRependency is used if there is only one participant
fulfflling the dependentRole; the relationship management operation UNBIND unbindDependent is used if there is
more than one participant fulfilling the dependentRole at time of deletion. Upon deletion of an object of class
bPefson fulfilling the dependentRole, the value of the attribute, dependents, in the object of class alPerson object
fulf]lling the parentRole is modified by removing the identity of the corresponding object of class bPerson.

Thel QUERY queryDependents relationship. mjanagement operation maps to a GET of the dependents aftribute in the
aPefson object fulfilling a parentRole; the-QUERY queryParent operation maps to a GET of the pareft attribute in
the pPerson object fulfilling a dependentRole.

Thd creation of a bPerson managed-object class (or bPerson subclass) results in the establishment of 4n instance of
the |dependency relationship with/dependencyAttributeRepresentation RELATIONSHIP MAPPING when the value
of the parent attribute in the object of class bPerson is set-by-create to an instance of a managed object of class
son and the value of-the'dependents attribute in the object of class aPerson is an empty set.

Thd creation of a bPerSon (or bPerson subclass) managed object results in its being bound to an instance of the
dependency relafionship with dependencyAttributeRepresentation RELATIONSHIP MAPPING wher| the value of
the |parent attribute in the bPerson object is set-by-create to an instance of aPerson managed object [class and the

The deletion o n subclass) managed object results in its being unbound from an ipstance of the
dependesn ationshis hdependencyAttributeRepresentation RELATIONSHIP MAPPING wher the value of
the dependents attribute in the aPerson object is not empty after the deletion and associated update of the dependents
attribute.

The deletion of a bPerson (or bPerson subclass) managed object results in the termination of an instance of the
dependency relationship with dependencyAttributeRepresentation RELATIONSHIP MAPPING when the value of
the dependents attribute in the aPerson object is empty after the deletion and the associated update of the dependents
attribute.";

aPerson MANAGED OBJECT CLASS
DERIVED FROM person;
CHARACTERIZED BY parentPackage PACKAGE
ATTRIBUTES dependents GET,
timeOfEstablishment GET;;;
REGISTERED AS {GRMExample.grmEx-Object x};
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bPerson MANAGED OBJECT CLASS
DERIVED FROM person;
CHARACTERIZED BY
dependentPackage PACKAGE
ATTRIBUTES parent PERMITTED VALUES GRMExample.SingleValued GET;;;
REGISTERED AS {GRMExample.grmEx-Object x};

dependent ATTRIBUTE
DERIVED FROM participantPointer;
REGISTERED AS {GRMExample.grmEx-Attribute x};

parent ATTRIBUTE
DERIVED FROM participantPointer;
REGISTERED AS {GRMExample.grmEx-Attribute x};

F.3.3 Dependency relationship class represented by means of a relationship object

bjectRepresentation RELATIONSHIP MAPPING

RELATIONSHIP CLASS dependency;

BEHAVIOUR dependencyObjectRepresentationBehaviour;

RELATIDNSHIP OBJECT dependencyRelationshipObject
QUALIFIES timeOfEstablishment;

ROLE p3arentRole
LATED-CLASSES person
PRESENTED-BY RELATIONSHIP-OBJECT-USING-POINTER parent,

ROLE dgpendentRole
LATED-CLASSES person
PRESENTED-BY RELATIONSHIP-OBJECT-USING-POINTER dependents;

OPERATIONS MAPPING

ESTABLISH establishDependency
PS-TO-OPERATION CREATE OF RELATIONSHIP OBJECT,
INATE terminateDependency

MAPS-TO-OPERATION REMOVE dependernts OF RELATIONSHIP OBJECT,
QUERY queryDependents dependentRole

MAPS-TO-OPERATION GET dependénts OF RELATIONSHIP OBJECT,
QUERY queryParents parentRole
PS-TO-OPERATION GET parent OF RELATIONSHIP OBJECT;
D AS {GRMExample.grmEx-RelationshipMapping x};

dependency(®bjectRepresentationBé¢haviour BEHAVIOUR DEFINED AS"

REGISTE

This rejresentation of the dependency relationship uses a relationship object to represent an instanc¢ of the
relationlsr)ip and te.\relate the participants. The relationship management operation ESTABLISH
establishDependency/maps to a CREATE of a dependencyRelationshipObject object and the relgtionship
managempent  operation TERMINATE  terminateDependency maps to a DELETE ¢f the
dependencyRelationshipObject object. The relationship management operation BIND bindDependent maps to an
ADD operation on the dependents attribute in a dependencyRelat1onshlpObject object The relatlonshlp management
operatiof b 33 : in the
dependencyRelatlonshlpObJect object

The creation of a DependencyRelationshipObject object results in the establishment of a dependency relationship
with the dependencyObjectRepresentation RELATIONSHIP MAPPING. Because the parent role is not dynamic (i.e.
BIND-SUPPORT and UNBIND-SUPPORT are not defined for the parent role), the parent attribute within the
DependencyRelationshipObject must be set-by-create to the value of exactly one instance of person object fulfilling
the parentRole; the value of the parent attribute cannot be changed during the lifetime of the dependency operation.

The addition of a value representing a person object to the dependents attribute of a dependencyRelationshipObject
object results in the person object’s being bound into the relationship corresponding to the
dependencyRelationshipObject object in the dependentRole.

The removal of a value representing a person object from the dependents attribute of a
dependencyRelationshipObject object, results in the person object’s being unbound from the relationship
corresponding to the dependencyRelationshipObject object.
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The deletion of a dependencyRelationshipObject results in the termination of the corresponding dependency
relationship with the dependencyObjectRepresentation RELATIONSHIP MAPPING.";

dependencyRelationshipObject MANAGED OBJECT CLASS
DERIVED FROM genericRelationshipObject;
CHARACTERIZED BY
dependencyRelationshipObjectPackage PACKAGE
ATTRIBUTES

dependents GET-REPLACE ADD-REMOVE,
pareni GET,
timeOfEstablishment GET;

REGISTERED AS { GRMExample.grmEx-Package x};;

REGISTERED AS {GRMExample.grmEx-Object x};

F.3

dependepcyNamingRepresentation RELATIONSHIP MAPPING

REGISTERED AS {GRMExample.grinEx-RelationshipMapping x};
depend¢ncyNamingRepresentationBehaviour BEHAVIOUR DEFINED AS "'

.4  Dependency relationship represented by means of naming

REIATIONSHIP CLASS dependency;
BEHAVIOUR dependencyNamingRepresentationBehaviour ;

ROILE parentRole

RELATED-CLASSES cPerson

REPRESENTED-BY NAMING aNameBinding USING SUPERIOR
QUALIFIES timeOfEstablishment,

ROILE dependentRole
RELATED-CLASSES person
REPRESENTED-BY NAMING aNameBinding USING SUBORDINATE;

OPERATIONS MAPPING
STABLISH establishDependency
I MAPS-TO-OPERATION CREATE OF dependentRole,
IND bindDependent dependeniRoie
MAPS-TO-OPERATION CREATE OF dependentRole,
UNBIND unbindDependent dependentRole
MAPS-TO-OPERATION DELETE OF dependentRole,
TERMINATE terminateDependency
MAPS-TO-OPERATION DELETE OF depéndentRole,
DUERY queryDependents dependentRole MAPS-TO-OPERATION GET
"CCITT Rec. X.721 | ISO/IEC 10165-2':nameBinding OF dependentRole,
DUERY queryParent parentRole MAPS-TO-OPERATION GET
"CCITT Rec. X.721 | ISO/IEC 10165-2':nameBinding OF dependentRole;

Thi$ representation of tlie dependency relationship uses naming to represent an instance of the relationship.

The] relationship management operations ESTABLISH establishDependency and BIND bindDependent both map to
a crpate of a perSon (or person subclass) object participant in the dependentRole using a name binding with a cPerson
(or |cPerson (subclass) object as the superior object in the parentRole. The distinction is that: thg relationship
maragemént-operation ESTABLISH establishDependency is used when the proposed participant in the dependent
rold would be the first object in the role; the relationship management operation BIND bindDependent |is used when
therle is'at least one other participant in the dependent role at the time of creation.

Similarly, the relationship management operations TERMINATE terminateDependency and UNBIND
unbindDependent both map to a delete of a participant in the dependent role, the distinction being that: the
relationship management operation TERMINATE terminateDependency is used if the participant is the only one
fulfilling the dependentRole and the relationship management operations UNBIND unbindDependent is used if at
least one other participant remains fulfilling the dependent role after deletion.

The QUERY queryDependents relationship management operation maps to a scoped get of the nameBinding
attribute with a scope level of one on the person object in the parent role to determine the contained person objects
that have the value of their name binding attribute equal to aNameBinding; such objects are fulfilling the dependents
role.

The QUERY queryParent relationship management operation maps to a get of the nameBinding attribute of the
subordinate object to determine that the value of its name binding attribute is equal to aNameBinding; subsequent
analysis of the RDN of the subordinate object name will indicate the parent object.
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