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Foreword

ISO (the International Organization for Standardization) and IEC (the Inter-

nationpl Electrotechnical Commission) form the specialized system for worldwide
standdrdization. National bodies that are members of ISO or IEC participate in the
develgpment of International Standards through technical committees established
by thd respective organization to deal with particular fields of technical activity.
ISO apd IEC technical committees coliaborate in fields of mutual interest. Other
internftional organizations, governmental and non-governmental, in liaison with
ISO and IEC, also take part in the work.

In thq field of information technology, ISO and IEC have established a joint
technifal committee, ISO/IEC JTC 1. Draft International Standards adopted by the
joint technical committee are circulated to national bodies for voting. Publication
as an |International Standard requires approval by at least 75 % of the national

bodieq casting a vote.

tional Standard ISO/IEC 10165-7 was prepared by Joint Technical”Com-
mitteq ISO/IEC JTC 1, Information technology, Subcommittee SC 215.0pen Sys-

.725.

art 1: Management Information Model

art 2: Definition of management.information

art 4: Guidelines for the definition of managed objects
art 5: Generic managenient information

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

art 7: Géneral relationship model

Annexes’A'to D form an integral part of this part of ISO/IEC 10165. Annexes E to

G are rof ;llfUllllut;Ull Ullll].
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Introduction

This Recommendation | International Standard provides a model for the definition, representation and management of
relafionships between resources and the notational tools” for specilying these. In addition, the definifions of general
marjagement information that may be used in the representation of relationships are specified. Finally guidelines|for the
devglopment of conformance statement proformas are provided. The capability afforded by this Recominendation |
Intefnational 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
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Scope
5 Recommendation | International Standard provides:

a) a model for reasoning about, representing, managing, and developing refusable specificatig
relationships between resources;

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

relationships;
d) guidelines for the development of conformance statement proforma;

e) example definitions.

general relationship model is specified in clause 7. The potation tools are specified in Annex A. The
bagement information is defined in clause 8 and Annex B; The guidelines for the specification of implem¢

ple definitions are presented in Annex E and Annex F respectively. A commentary on the text is incly
ex G.

co:Fl)rmance statement proforma are given in Annexes Cand D. An illustration of the representation methd

ween resources that is implied by a relationship.

[TT Rec. X.732 |1 ISO/IEC 10164-3 specifies a model of relationships represented by attributes and a set of
butes for representing specific types of relationships. The modelling concepts and specification tools defined
ommendation | International Standard are applicable to the definition of relationships in general, and hence, 4
licable to relationships represented by attributes as modelled in CCITT Rec. X.732 | ISO/IEC 10164-3.

Normative-references

Cco
Wwe

titute provisions of this Recommendation | International Standard. At the time of publication, the editions in
valid<All Recommendations and Standards are subject to revision, and parties to agreements based

Redommendation | International Standard are encouraged to investigate the possibility of applying the most
editions) of the Recommendations and Standards listed below. Members of IEC and ISO maintain registers of cy
valid International Standards. The Telecommunication Standardization Bureau of the ITU maintains a list of the
currently valid ITU-T Recommendations.

21

ns for

c) definitions of generic management information that may be used in-the representation and management of

peneric
ntation
ds and
lded in

5 Recommendation | International Standard:does not provide a mechanism for the maintenance of consfistency

peneric
in this
re also

following Recommendations and International Standards contain provisions which, through reference in this text,

Hicated
bn this
recent

rrently

Identical Recommendations | International Standards

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

Interconnection — Systems management overview.

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

Interconnection — Structure of management information: Management Information Model.

—  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

3

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

31

This |
ISO/IEC

3.2

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).

-  CCITT Recommendation X.291 (1992), OSI conformance testing methodology “and framework for
protocol Recommendations for CCITT applications — Abstract test suite specification.

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

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

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

—  CCITT Recommendation X.700 (1992), Management framework for Open Systems Interconnection (OSI)
for CCITT applications.

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

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

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

— CCITT Recommendation. X:711 (1991), Common management information protocol for CLCITT
applications.

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

Definitions

Management framework definitions

7498-4:
— managed object.

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;

ITU-T Rec. X.725 (1995 E)
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d)
€)
f)

MOCS proforma;
notification;

(systems management) operation.

3.3 CMIS definitions

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

ISO/IEC 10165-7 : 1996 (E)

ISO/EC 9595:
—  attribute.
34 Management information model definitions
Thi} Recommendation | International Standard makes use of the following terms as defined in CCITT Rec)X.720 |
ISQ/IEC 10165-1:
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;
o) pre-condition;
p) specialization;
q) subclass;
r) subordinate object;
s) superclass;
t)  superior object:
3.5 Guidelinesfor the definition of managed objects definitions
This Recommendation | International Standard makes use of the following terms as defined in CCITT Rec. X.722 |
ISQ/IEC 10165-4:
a) managed object class definition;
—by—template:
3.6 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)
b)
c)
d)

Managed Relationship Conformance Summary (MRCS);

MRCS proforma;

Management Information Definition Statement (MIDS);

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:

3.8
3.8.1

a) administrative state;
b) operational state;

c) usage state.

Additional definitions

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

3.8.2
given

3.8.3
may b

3.84
of the

3.8.5
3.8.6
3.8.7

3.8.8
manag

3.8.9
3.8.10

binding support: The ability of a managed relationship to support the binding of managed objects(in
role, during the existence of the managed relationship.

consistency (of a subclass): A refinement of a managed relationship class such that instances”of the subq
e substituted for instances of the superciass without affecting the function of a managing system.

managed relationship: A collection of managed objects together with an invariant referring to the prope
managed objects.

managed relationship class: A named set of managed relationships sharing the.same definition.
participant: A managed object fulfilling a role in a managed relationship.
participant pointer: An attribute that identifies participants in a particular role in a managed relationship.

relationship cardinality: The number of instances of the sdme' managed relationship class in whi
ed object participates in the same role.

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

relationship management notification: A notification' from a managed relationship that is mapped onto

or mofe systems management notifications.

3.8.11
one or]

3.8.12
3.8.13

381
mana,

3.8.15
3.8.16;
3.8.17
3.8.18,

relationship management operation: An operation applied to a managed relationship that is mapped
more systems management operations.

role cardinality: The number of managed objects participating in a given role of a managed relationship.
role cardinality constraint: A set of values to which the role cardinality of a given role is restricted.

relationship mapping specification: A named specification of the mapping of the characteristics
ed relationship class to the Characteristics of one or more managed object classes.

relationship classSpecification: A named specification of the characteristics of a managed relationship.
role: The properties common to a particular kind of participant in a managed relationship.
unbinding:.-The disassociating of managed objects from a given role of a managed relationship.

unbinding support: The ability of a managed relationship to support the unbinding of managed objects,

a given role, 'during the existence of the managed relationship.

to a

lass

rties

h a

one

pnto

of a

from

4

Abbreviations

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

4

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 Guidelines for the Definition of Managed Objects (see CCITT Rec. X.722 | ISO/IEC 10165-4)
MIM Management Information Model (see CCITT Rec. X.720 | ISO/IEC 10165-1)

MRCS Managed Relationship Conformance Statement

MOCS Managed Object Conformance Statement

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

def‘“.. A3+n-CCITTR 222 1L ICSOARC 101654
ICOTIFCCTIT I NCUTZXT7TZZ2 T IO T TUTOO™F,

6 Requirements

In the context of systems management, there can exist relationships between resources in the sense that resources may
affgct each other. A manager needs the ability to manage such relationships and, in particular, réquires:

— amodel of relationships between resources independent of the location of(the resources and independent
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 OSI Systems
Management;

— notational tools for the specification of the representation’ and management of relationships 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
resqurces are modelled as managed relationships between managed objects. A managed relationship is defing¢d as a
collection of managed objects together with'an invariant referring to the properties of the managed objects. Examples of
such invariants are:

a) a managed object—inust remain in the enabled operational state to fulfil the supplier rol¢ in a
supplier-consumer managed relationship;

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

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

Mapaged relationships are additional information modelling concepts in the Structure of Management Informatjon but
are [represefited and managed by existing constructs of the Management Information Model (see CCITT Rec. X.720 |
ISQ/IEC "10165-1). Managed relationships that share the same definition are grouped into managed relatipnship

classes;amotationm for specifying mmamaged Tetationstip Tlasses s defined im ATmexX 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 s]nmantics of these prototypical operations and notification are given in clause 8.

A managed relationship models the actual relationship operations and notifications supported and any semahntics
additipnal to those defined in clause 8.

A particular managed relationship may model a number of actual relationship managément operations or notificafions
with respect to a single prototype. For example, a particular managed relationship.could model an unbind operation of a
participant that requires all other participants to be unbound and deleted; it could model a second unbind operatior] that
requires that all other participants remain unaffected. A managed relationship need not model a relationship operati¢n or
notifi¢ation with respect to each of the prototypes.

71.2 Managed relationship behaviour

Manaped relationship behaviour models the representation-independent behaviour of a managed relationship in terrps of
invaripnts over participant roles and invariants, pre-conditions, and post-conditions over relationship management
operations and notifications.

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

7.1.2.p pre-condition (for a relationship management operation or notification): A logical predicate that must bg true
immefliately before the execution of a relationship management operation or immediately before the emission|of a
relatignship management notification.

7.1.2.8 post-condition (for a relationship management operation or notification): A logical predicate that must bg true
immefliately after the execution-of a relationship management operation or immediately after the emission |of a
relatignship management ngtification.

7.1.3 Relationship.qualification

Relationship qualification models attributes that are properly associated with the managed relationship as a whol¢ and
are mpde available in an implementation irrespective of the representation method used. For example, a telephong call

of the subscrlber managed ObJCCtS ortoa relatlonshlp 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 properties that a managed object must posses to 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.

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 pefmitted to
support whilst the required role cardinality constraint is a constraint on the role cardinality that an implementdtion is
required to support. The required role cardinality constraint value-set must be a subset of, or equal to, the permitted role
cardinality constraint value-set.

7.1.4.3 Support of binding and unbinding

A mlanaged relationship may support, on a role-by-role basis, the binding and unbinding of managed objects during the
exisfence of the relationship. Thus, such a managed relationship supports the relationship'‘management operation§y BIND
and [UNBIND, respectively.

Whgre a managed relationship supports binding, managed objects may become patticipants in the relationship durjng the
exisfence of the relationship provided that the role cardinality constraints aretnot violated. An attempt to violate such
congtraints will cause the bind request to fail.

Whlre a relationship supports unbinding, participants can be released ftom a managed relationship during the ex}stence
of the relationship provided that the role cardinality constraints are-not violated. An attempt to violate such congtraints
will|cause the unbind request to fail.

7.1.4.4 Relationship cardinality

numjber of instances is termed the relationship cardinality for the role. An implementation of a managed relationship is
required to comply with a single constraint on relationship cardinality — the permitted relationship cardinality conftraint.
The|constraint is modelled in terms of a valuesset'— a set of non-negative integers that is often a contiguous rapge of
values. The permitted relationship cardinality constraint is a restriction on the relationship cardinality that an
implementation is permitted to support.

A :;Janaged object may participate in the same role in a number of instances of the same managed relationship clags. The

7.2 Relationship mappings

A rglationship mapping models .the representation of a managed relationship in terms of the properties of one of more
manjaged objects, namely:

— the mappifig of relationship roles and relationship qualifications to candidate object classes;

— the<{mapping of relationship operations and notifications to systems management operatiorfs and
notifications respectively;

—<—relationship objects;

—  participant pointers.

Therte

7.21 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.

invari

The nilpping of relationship management operations and notifications is such that the pre- and post-conditions |and

t for the relationship management operations or notifications and the invariant for the managed relationship|

are

respecfed by the systems management operations and notifications. The relationship mapping models 'the’ precise
mechahism for meeting this requirement. For example in the case of a superior-subordinate managed rélationship [that

requirds at least one managed object in the subordinate role, a relationship mapping could modelthe mapping
ESTABLISH to:

7.2.3

P

attribute-oriented operations to adjust the participant pointers; or

Behaviour

of

—  explicit create operations for the managed objects fulfilling the superior and ‘subordinate roles |and

- asingle create operation for the managed object fulfilling the superior fole and then rely on the managed
system to create the managed object fulfilling the subordinate role and-to adjust the participant pointers.

The r¢lationship-mapping behaviour models the mapping of represéntation-independent behaviour of a managed
relatiopship and its associated relationship management operations:and notifications to representation-dependent

behav

7.3

Re-usable specifications

our in terms of invariants over participants and invariants;.pre-conditions, and post-conditions over sysfems
management operations and notifications related to participants:1t also models any additional behaviour related tg
represgntation method.

the

Managed relationship classes, inheritance, .and " specialization form the model for the development of re-ugable
specifications. The essence of the model is §pecialization — the derivation of classes from existing managed relatiorjship

classe

A ma|
relatiq
referrg

consi

ofas
functi

7.4

& by means of inheritance and incremental specification.

d to as the subclass of\the original class(es); the original class(es) are referred to as the superclass(es) of

specialized class. The rules-for specialization defined in Annex A ensure that a subclass of a managed relationship is

belass of a managed relationship may be substituted for an instance of one of its superclasses without affecting
bn of a managing system.

Representation and management of managed relationships

Managed relationships may be represented by the following methods based on CONSTucts deTmed I theMamage

Information Model (see CCITT Rec X.720 | ISO/IEC 10165-1):

—  naming;
—  participant pointers;
- relationship objects;

—  systems management operations.

haged relationship class may 'be specialized by combining characteristics inherited from one or more manpged
nship classes with characteristics specified in the managed relationship class template. The specialized cldss is

the

tent with its superclass(es). The consistency of a subclass with respect to its superclass(es) is such that an insfance

the

nent

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.

8
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A relationship mapping may model the representation and management of a managed relationship by means of naming.

naming

narinr ma

h llulllUCl Ul buUUlulllalC ulauagcu UUJCL«LD are llalucd WlL}‘uu thc naiung auuyv uf a nuyvuvn managea
relationship mapping indicates the name binding associated with the managed relationship.

modelled by the associated relationship mapping.

Quetamae managaman

. .
to systems managemcnt ope“mi\'ms on &ilner ine

subordinate managed objects Table 1 enumerates h posmb]e mappings; mappings for

aithar th

aocad l\“\‘AI‘f
YU

Thﬂ
. 10

cnnarinr Nr
Supliivl Ul

particular representation are

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.

Prototypical relationshi Candidate systems Candidate systems

roto yplcam ! ationp management operations on management operations,on

management Oper: the superior managed object the subordinate managed objects
BIND Create, Action Create
UNBIND Delete, Action Delete
QUERY Action Get + name analysis, Action
ESTABLISH Create, Action Create; Action
TERMINATE Delete, Action Delete, Action

mddelled by the associated relationship mapping.

2 Representation and management by means of participant pointers

Table 2 — Operation mappings for relationship attributes

Pg:g;gﬁ?ﬂg;g;’;?g;p systeginycxg;;:;g:tu (t)(;:r:lst‘;gns on systenga;(ﬁ:;zr?lzﬁcég);ﬁﬁons on
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

elationship mapping may model the representation ‘and management of a managed relationship by mgans of
icipant-pointer attributes exhibited by the participants in the managed relationship. Relationship manggement
rations may be mapped to attribute-based operations on participant pointers or object-based operations on
icipating managed objects. Table 2 enumerates the possible mappings; mappings for a particular representafion are

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)
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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

7.4.4

A relgtionship mapping may model the representation and“management of a managed relationship by mean

object:

mappi

8

associated relationship mapping.

Tabie 3 — Operation mappings for reiationship object

Dttt 1 Tt et Candidate attribute-based Candidate object-based
rr;a;l,;y g lr;:nlt (; u:;;ib(l;rllp systems management operations systems management operations
g pe on the relationship object on the relationship object
BIND Replace, Add Create, Action
UNBIND Replace, Remove Delete, Action,
QUERY Get Action
ESTABLISH Replace, Add Creaie, Aciion
TERMINATE Replace, Remove Delete, Action

Representation and management by means of systems ‘management operations

Table 4 — Operation mappings for relationships represented
by management operation

5 of

based systems management operations on participating managed objects. Relationship management operations
are m3pped to object-based systems management operations on participating objects. Table 4 enumerates the pos
hgs; mappings for a particular representation areymodelled by the associated relationship mapping.

ible

Prototypical relationshi Candidate object-based
ma.naygment o erationp systems management operations
8 P on participating managed objects
BIND Create, Action
UNBIND Delete, Action
QUERY Action
ESTABLISH Create, Action
TERMINATE Delete, Action

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.

10
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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
relationship are not bound in the relationship.

8.13 BIND

Invariant: the managed relationship exists; the role and relationship cardinality.constraints|are not
violated.

Pre-condition:  the classes of managed objects specified in the bind operations are those permitted td 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 relation$hip.

8.14 UNBIND

Invariant: the managed relationship exists; the role and relationship cardinality constraints|are not
violated;

Pre-condition: ~ the managed objects specified in the unbind operation exist and are bound into the thanaged
relationship; the managed relationship supports the unbind operation for the role;

Post-condition: the managed objects specified Ain“the unbind operation are not bound into the rhanaged
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 Recommendation T International Standard defines no semantics for this prototype.

8.2 Managed object class — genericRelationshipObject

Alll relationship object classes shall be specialized from genericRelationshipObject; it includes the relationshipMapping,

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.

84 Attributes

8.4.1 Attribute - relationshipName

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

ITU-T Rec. X.725 (1995 E) 11
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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 st intersection. Ihe UTe SUppOIts the role cardinality violation, relatonship cardinati ; uch
object] and role instance conflict specific errors.

The vglue of a derived participant pointer attributes shall indicate the managed object(s) currently fulfilling therole} the
type of the attribute shall indicate the role.

8.5 Attribute group - relationships

This altribute is defined in CCITT Rec. X.732 | ISO/IEC 10164-3 and shall be used to grfoup together all participant
pointef attributes.

8.6 Parameters

8.6.1 Parameter — noSuchObject

This specific error shall be used to signal that a relationship managé€ment bind operation specified the name pf a
managed object that is not known to the performer. The value of this parameter shall be that name specified in the pind
operatjon.

8.6.2 Parameter — roleCardinalityViolation

This specific error shall be used to signal that a relationship management bind or unbind operation would have violated
one of|the role cardinality constraints of a managed relationship. The value of this parameter shall be null.

8.6.3 Parameter - roleInstanceConflict

This gpecific error shall be used to signal that a relationship management bind operation specified the name pf a
managed object of a class that is not permitted by the relationship mapping of the managed relationship. The valje of
this pgrameter shall be the name specified in the bind operation.

8.6.4 Parameter - relationshipCardinalityViolation

This specific error shall be-used to signal that a relationship-management bind or unbind operation would have violated
the relptionship cardinality ¢onstraint 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) relationship qualification;

¢) relationship behaviour;

d) role compatibility;

e) role cardinality constraints;

f) bind and unbind support;

g) relationship cardinality constraints.
Th¢ following template labels and supporting definitions used in the relationship,élass template are defined in GDMO:
<behaviour-label>
<class-label>
<attribute-label>
object-identifier

type-reference

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

—  identifier.

Labels values shall be unique within the assigning document.

A.1.1.1 Inheritance

The managed relationship class témplate 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 subclgss. 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 relafionship class template permits the definition of characteristics that qualify the relationship as p whole
are independent of the particular representation method.

aged—relationship—etas rplate : the—S on—oi—behavieur—oi—a anaged
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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A2

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

supportpd=>
ESTABLISH [operation-name]

|

1QU
INd

role-sp
RO}

INATE [operation-name]
ERY [operation-name]
TIFY [notification-name]

| UIR DEFINED [operation-name]

ifier—>
LE role-name

COMPATIBLE-WITH <class-label> ]
[PERMITTED-ROLE-CARDINALITY-CONSTRAINT type-reference]
REQUIRED-ROLE-CARDINALITY-CONSTRAINT type-reference]
BIND-SUPPORT [operation-name]]
[UNBIND-SUPPORT [operation-name]]

[

[PERMITTED-RELATIONSHIP-CARDINALITY-CONSTRAINT type-reference]
GISTERED AS object-identifier]

role-name —> <identifier>
operatipn-name —> <identifier>

notific:
Al3

A.1.3.1
This ¢

ion-name —> <identifier>
Supporting definitions

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

characferistics including any which may, in turn, have been inherited from other managed relationship class(es).

manag
compleg
absent,

Specifi
specifi
extend

The ru

bd relationship class is a specialization of the inherited characteristics and those specified in the balance of
ted template; the specialization is such that the subclass is consistent with its superclass(es). If this construg
the managed relationship.class is not specialized from other relationship classes.

Cation of characteristicS)that are inherited from other managed relationship classes shall not be repeated in
bation of the subeldss unless one of the techniques described in CCITT Rec. X.722 | ISO/IEC 10165-4
ng a specificationvinherited from a superclass is being used.

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

a) WSUPPORTS: The specialized relationship management operations shall be the union of the relation

bnstruct shall be used to specify th€ superclass(es) from which the managed relationship class inherits| its

The
the
tis

the

for

and

14

management operations of the superclasses and those specified in the subclass; inheritance

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) and those

specified in the subclass;

—  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.

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


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

A

T
st
re
R

A

re]
ng

d)

ISO/IEC 10165-7 : 1996 (E)

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

e)

than one superclass shall be the set unjon of the value
intersected with the inherited permitted role cardinality constraint value; any required role cgrdinality
constraint value specified in the subclass shall be a superset of, or equal to, the inherited [required
role cardinality constraint value; the specialized required role cardinality constraint value shgll be the
set union of the inherited value and that specified in the subclass set-intersected with the valpe 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 value of| a role
inherited from more than one superclass shall be the set intersection of the values specifiefl for the
role in the superclasses; any permitted relationship cardinality constraint value specified in the
subclass shall be a subset of, or equal to, the inherited permitted relationship cardinality cpnstraint
value; the specialized permitted relationship cardinality constraint value shall be the set intgrsection
of the inherited value and that specified in the sub¢lass.

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

definitions.

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

1.3.3 SUPPORTS supported [, supported]*

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

is construct shall be used to specify the representation-independent behaviour of the managed relationship. I{ shall be
ted in terms of an invariant over the managed ‘relationship and invariant and pre- and post-conditiony for the
Jationship management operations and notification. The construct references behaviour templates as defined ip CCITT
ec. X.722 1 ISO/IEC 10165-4.

This construct shall be used to.define the relationship management operations and notifications that a mnanaged
Jationship supports. The supported supporting production shall be used to specify the prototypical opefation or
tification on which the relationship management operation or notification is based, namely:

ESTABLISH-{operation-name];
TERMINATE [operation-name];
QUERY [operation-name];
NOTIFY [notification-name];
USER DEFINED [operation-name].

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 cq
role;

Tx att-beusedto specify the characteristics Tequired o anaged object to fulfil the requirements of|the
: characterlstlcs shall be specnﬁed in terms of a compat1ble3) managed object class. If the construct 1s not present
ent

This cqnstruct shall be used to specify any restriction on the number of managed objects that a managed relationship is

ample, if the construct specifies a value set of INTEGER (1..3), a managed relatiotiship is permitted to 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 rple.
An impglementation is required to enforce the constraint.

If the yalue set contains 0, the role is optional; however an optional role does not imply support of either the bind} or
unbindioperations. If the construct is absent, the inherited permitted role~cardinality constraint shall be used as [the
default] if no constraint has been inherited, a value set INTEGER (0..MAX)isvassumed for the constraint.

RMITTED-ROLE-CARDINALITY-CONSTRAINT value sef)'shall be a superset of, or equal to, |the
D-ROLE-CARDINALITY-CONSTRAINT value set.

A.1.3.8.3 REQUIRED-ROLE-CARDINALITY-CONSTRAINT type-reference

This cqnstruct shall be used to specify any restriction on\the number of managed objects that a managed relationship is
requirefl to support in the referenced role. The constraint shall be specified in terms of an ASN.1 subtype value se} of
non-negative integers. For example, if the construct specifies a value set of INTEGER (1, 3, 4), a managed relationship is
requirefl to support either 1, 3, or 4 managed objécts in the role but it is not required to support either 2 managed obje¢cts
or morg than 4 managed objects in the role. Anjimplementation is required to enforce the constraint.

If the value set contains 0, the role is optional; however an optional role does not imply support of either the bind} or
unbind{operations. If the construct is(absent, the inherited required role cardinality constraint value shall be used as|the
default] if no 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.1.3.84 BIND-SUPPORT [operation-name]

This copstruct shallbe used to specify that managed objects may become participants in the role during the existencg of
the relationship. provided that role cardinality constraints are not violated. Absence of this construct implies that
managgd objects may not become participants in the role during the existence of the relationship.

The opcration=Trame strattbeused; where recessary; 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
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gnaged relationship class in the given role. An implementation is required to enforce the constraint. If the cogstruct is
abﬁent, the inherited permitted relationship cardinality constraint shall be used as_the.default; if no constraint has been
inherited, a value set INTEGER (0..MAX) is assumed for the constraint.

Al1.3.5.7 REGISTERED AS object-identifier

THhis construct shall be used to specify a globally-unique identifier which registers the role; the identifier may b¢ used in
prptocol to unambiguously identify the role. If the role has been inhérited, this construct shall not be present.

All.3.6 REGISTERED AS object-identifier

This construct shall be used to specify a globally-unique’identifier which registers the managed relationship dlass; the
identifier may be used in protocol to unambiguously ideiitify the managed relationship class.

A2 Relationship mapping template

AR1 Overview

TII: relationship mapping template forms the basis of the formal definition of a relationship mapping. Construdts in the
tenplate 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) reptesentational methods;

e).\ qualification attributes;

f) operation and notification mappings.

THe_follo e 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

<relatignship-mapping-label> RELATIONSHIP MAPPING
RELATIONSHIP CLASS <relationship-class-label> ;
BEHAVIOUR <behaviour-label> [, <behaviour-label>]*;

LATIONSHIP OBJECT <class-label> [QUALIFIES <attribute-label>

, <attribute-label>]*];]

d-mapping-specification [, role-mapping-specification]*;

ERATIONS MAPPING relationship-operation maps-to

, relationship-operation maps-to 1* ;]

RED AS object-identifier;

| ATTRIBUTE <attribute-label>
LATIONSHIP-OBJECT-USING-POINTER <attribute-label>

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

systen anagement-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.

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

reflationship object. The <class-label> shall be used to indicate the class of the relationshipj object; ip a real
implementation the class of the relationship object shall that referenced by <class-label> or acssubclass thefeof. The
naged object class referenced by <class-label> shall be a subclass of genericRelationshipObjeéct and shall exhibit
participant pointer attributes for each of the roles specified in the associated managed relationship class template.

This construct is present in templates which specify the representation of a managed relationship, by mt]?ns of a
i

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

Al2.3.4 ROLE role-name RELATED-CLASSES <class-label> [<class-label>]*.-[REPRESENTED-BY repres$entation]
[QUALIFIES <attribute-label> [ <attribute-label>]*]

This construct shall be used to identify candidate managed object classes, Teferenced by <class-label> [<classflabel>]*,
t may fulfil the role, referenced by role-name. Therole shall be oné of the roles specified in the referenced managed
relationship class template; the classes shall be compatible with that referenced in the COMPATIBLE WITH flause of
the referenced relationship class template. Only managed objects of the classes specified in the <classflabel> [,
<¢lass-label>]* construct and their subclasses shall be permitted to fulfil the role in an instance of the r¢ferenced
relationship class that uses this mapping.

The representation supporting definition shall specify-the method by which the referenced role is to be represgnted and
afy associated management information. A choice of one of the following productions shall be used t¢ specify
rgpresentation by naming, participant pointers, refationship object, or systems management operations respectively:

—  NAMING <name-binding-label>-USING superiorOrSubordinate: The role referenced by role-namg¢ shall be
represented by an object'of either the SUPERIOR OBJECT CLASS or the SUBORDINATE [OBJECT
CLASS indicated in the“name binding referenced by <name-binding-label>;, the expansiop of the
superiorOrSubordinate, supporting production, SUPERIOR or SUBORDINATE, shall indicate gither 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 refer¢nced by
<atfribute-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.

Thé-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-

The systems-management-operation supporting definition specifies a choice of one of the following productions.gach
which lindicates the respective systems management operation or notification and related systems, managemn

operation OF role-or-relObject]*

~

o1
ent

informgtion; the [<parameter-label>] shall be used to specify any parameters to be associated with \the systgms

managgment operation or notification:

The rdle-or-relObject supporting definition(specifies target or source managed objects for the referenced syst
manag¢ment operation. A choice of one,of the following productions is permitted which shall be used to specify ei
the managed object fulfilling the role réferenced in role-name or the relationship object respectively:

A.2.3.4 REGISTERED-AS object-identifier

This cpnstruct shall ‘be used to specify a globally-unique identifier which registers the relationship mapping;
identifier may besiséd in protocol to unambiguously identify the relationship mapping.

GET <attribute-label> [<parameter-label>]*~The attribute referenced by <attribute-label> shall specify |the

attribute value to be retrieved.

REPLACE <attribute-label> [<parameter-label>]*~The attribute referenced” by <attribute-label> shall

m ot o ntbed A manlanad

-~ ¥ YL IR clasatn xrnliaa ¢4
SPCLIly UIC allivull vaiut v e 1cpiattu.

ADD <attribute-label> [<parameter-label>]*~The attribute referenced by xattribute-label> shall specify|the

attribute to which the value is to be added.

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

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

CREATE [<class-label>] [<parameter-label>]*-The clas$ teferenced by the <class-label> shall specify [the

class to which the created managed object is to belong:
DELETE [<parameter-label>]*.

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

action to be issued.

NOTIFICATION <notification-label> O [<parameter-label>]*~The notification referenced by [the

<notification-label> shall specify the/notification to be issued.

role-name;

RELATIONSHIP-OBJECT.

P
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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

-Package OBJECT IDENTIFIER ::= {joint-iso-itu-t ms(9) smi(3) part7(7) package(4)}
-Parameter OBJECT IDENTIFIER ::= {joint-iso-itu-t ms(9) smi(3) part7(7) parameter(5)}

-NameBinding OBJECT IDENTIFIER ::= {joint-iso-itu-t ms(9) smi(3) part7(7) nameBinding(6)}

-Attribute OBJECT IDENTIFIER ::= {joint-iso-itu-t ms(9) smi(3) part7(7) attribute(7)}

-RelationshipClass OBJECT IDENTIFIER ::= {joint-iso-itu-t ms(9) smi(3) part7(7) relationshipClass(11)}
-RelationshipMapping OBJECT IDENTIFIER ::= {joint-iso-itu-t ms(9) smi(3) part7(7) relationshipMapping(12
-RelationshipRole OBJECT IDENTIFIER ::= {joint-iso-itu-t ms(9) smi(3) part7(7) relationshipRole(13)}

END

'

B2 Definition of managed object classes

ganericRelationshipObject 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/TEC 10165-2":relationships;;;
REGISTERED AS {GRMD.grm-Object 1};

Bj3 Definition of name bindings

nericRelationshipObject-system NAME BINDING
SUBORDINATE OBJECT CLASS genericRelationshipObject AND SUBCLASSES;
NAMED BY SUPERIOR OBJECT CEASS "CCITT Rec. X.721 | ISO/IEC 10165-2'":system AND SUBCLASSES;
WITH ATTRIBUTE relationshipNanie;
REGISTERED AS {GRMD.grm-NameBinding 1};

[117]

4 Definition of attributes

rdlationshipName ATTRIBUTE
WITH ATTRIBUTE SYNTAX GRM-ASN1Module.SimpleNameType;
GISTERED AS{GRMD.grm-Attribute 1};

rdlationshipClass~* ATTRIBUTE
WITH ATTRIBUTE SYNTAX GRM-ASN1Module.RelationshipClass;
MATCHES FOR EQUALITY;

GISTERED AS {GRMD.grm-Attribute 2};

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

noSuchPDbject PARAMETER
(ONTEXT SPECIFIC-ERROR;
WITH SYNTAX GRM-ASN1Module.ObjectInstance;

REGISTERED AS {GRMD.grm-Parameter 1};

roleCardinalityViolation PARAMETER
CONTEXT SPECIFIC-ERROR;

/ITH SYNTAX GRM-ASN1Module. Null,

Al Vacafiiad DADARMEBPTLED
MCEL OMINCI F ARAIVAL LIV

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

relationshipCardinalityViolation PARAMETER
ONTEXT SPECIFIC-ERROR;

TTH CUNTAY ODM_AQCNTAMAadnla Nnll.
VAixa SXiINAAA UNVAASINAVIGGUIC NG,

REGISTERED AS {GRMD.grm-Parameter 4};

B.6

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

Abstract syntax definitions

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

ameType, GroupObjects

hipClass ::= OBJECT IDENTIFIER
hipMapping ::= OBJECT IDENTIFIER
Null ::3 NULL

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

Ci2 Instructions for completing the MRCS proforma

The MRCS proforma contained in this annex is comprised of information in tabular form. The -supplief of the
injplementation shall state which items are supported in Tables C.1 to C.3 and if necessafy, provide aflditional
information.

Cc3 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/IEC 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)

g4 Managed relationship-support

The supplier of the implementation shall state the managed relationship class and the relationship mappings sppported
uging Table C.1.

Table C.1 - Managed relationship support

; . . . . Value of object
Relationship Value of object Relationship . . ...
Index [_class template identifier for mapping 1ic’igggghfior Status | Support lﬁfd \ _;gotr} al
label relationship class template label mappingp omation

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

C : _ Value of object MOCS reference for i
Index Role onstraints Status Supported 1dept|ﬁer for actual actual participants Additional
label and values participants managed g bi l; las information
object class managed object class
1
2
C.4.1.1] Relationship management operations, notifications, and parameters support
The stll!;plier of the implementation shall indicate the relationship management operations and notifications supported
using Thable C.3.
The su

mappin

Table C.3 - Relationship management operations and notifications support

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

Relationship Systems
Index management management Constraints Statds Support Additional
operation or operation or and values information
notification notification
1
2
C.4.2 | Relationship object support
The sn:‘tplier of the implementation ;shall indicate support for the relationship object class, if any, specified in fhe
relatio

and M1

hip mapping template by using the MOCS proforma defined in ITU-T Rec. X.724 | ISO/IEC 10165-6
DS proforma defined in Annex D. The relationship object class shall be a subclass of genericRelationshipObject.

24
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Annex D

MIDS (attribute) proforma®

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

D.1 Introduction

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.

D2 Attributes
Sde Table D.1.
Table D.1 - Attribute support
Set by create Get Repldce
. Value of .
[ndex Atribute object identifier Constraints Status | Support | Statts*+{' Support | Status Bupport
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
Index Status Support Status Support Status Support Additional information
1 — - -
2 - - -
3 \ — -
4 0 0o -
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)
smi(3) 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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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 N
relationship-class-label CLASS f
RELATIONSHIP
/ CLASS
DERIVED FROM —
k\\ ll/
BEHAVIOUR y\\ Vs N
SUPPORTS \
— BEHAVIOUR
m ( {relationship operation} L )
----- . \& =4
QUALFIED BY > ATTRIBUTE }
A e s . w‘”\%, L
L Gy > =4
I role name l
COMPATIBLE W'TH > MANAGED OBJECT
~ PERMITTED -ROLE - R
CARDINALITY -CONSTRAINT _ \ \
REQUIRED -ROLE - » - ~N
CARDINALITY -CONSTRAINT. \
. Oy ASN.1
BIND -SUPPORT /™ - ! operation name REFERENCE
e L W»{””H ‘ : - \_ y
l UNBIND -SUPPORT | operation name I
ASN.1
PERMITTED -RELATIONSHIP- - TYPE
CAF}DINALITY -CONSTRAINT \ REFERENCE
)|  REGISTERED AS | role identifier l - ~
\ J \ ASN.1
TYPE
REFERENCE
REGISTERED AS class identifier L )
T0724580-96/d01
~ r
D — Template or supporting production CAPS — Keyword
[ — User-supplied strings {name} — Choice of keywords
Figure E.1 - Relationship Class Template
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fl relationship-mapping-label |
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RELATIONSHIP
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MAPPING CLASS

RELATIONSHIP CLASS }/

BEHAVIOUR I i_ BEHAVIOUR

. e
RELATIONSHIP OBJECT [ I 'LOB":QQ;'\%E:SS
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' RELATED CLASSES

I
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L

OBJECT CLASS

NAME BINDING

N
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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.

G

Example {joint-iso-itu-t ms(9) smi(3) part7(7) asn1Module(2) exampleASN1(99)}

DEFINITIONS ::=
BEGIN

grmEx-Role OBJECT IDENTIFIER ::=

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

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

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

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

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

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

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

PersonName ::=  GraphicString
SingleValued ::=  GroupObjects (SIZE (1))

ZeroToTwo ::= INTEGER (0..2)
One ::= INTEGER (1..1)
OneToFive ::= INTEGER (1..5)
OneToMax ::= INTEGER (1.MAX)
Two ::= INTEGER (2..2)
TwoToMax ::= INTEGER (2.MAX)

END

F

The following example shows how the relationship class template may be used to define a generic, si

re
re

F.

Syl

2 Symmetric rélationship example

ationship between objects of the same class and how the relationship mapping template may be used to
bresentation®

2.1 Symmetric relationship class definition

mmeétricRelationship RELATIONSHIP CLASS

hgle-role
define a

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 Symmetric relationship represented by a relationship object

symmetricRelationshipMapping RELATIONSHIP MAPPING
RELATIONSHIP CLASS symmetricRelationship;

BEHAVIOUR symmetricRelationshipMappingBehaviour BEHAVIOUR DEFINED AS "

REGISTERED AS {GRMExample.grmEx-RelationshipMapping x};
symmejricRelationshipObject MANAGED OBJECT CLASS

DERIVED FROM genericRelationshipObject;
C}I;melmm'symrm_l_ﬁa ionshipPackage PACKAGE

Th't representation of the symmetric relationship uses“a relationship object to represent the relationship. Obj
fulfil

RELATIONSHIP OBJECT symmetricRelationshipObject;
ROLE peerRole RELATED-CLASSES "CCITT Rec. X.721 | ISO/IEC 10165-2":top

OPERATIONS MAPPING

INVARIANT: This relationship has one role — the peer role — for which the minimum permitted
minimum required role cardinality constraint is 2. The existence of an instance of

and
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.

class exist.

Postcondition: ~ The referenced instance of the Symmetric Relationship.relationship class does not exist;

Relationship class exist.";

ling the peer role are identified by the peerPointer attribute of the symmetric relationship managed object.";;

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

STABLISH establishSymmetricRelationship
MAPS-TO-OPERATION CREATE OF RELATIONSHIP OBJECT,
TERMINATE  terminateSymmetricRelationship
MAPS-TO-OPERATION DELETE OF RELATIONSHIP OBJECT,
QUERY querySymmetricRelationship
MAPS-TO-OPERATION GET peerPointer OF RELATIONSHIP OBJECT;

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

relationship class exists; the participants in the peer roie referenced in the signature |are
bound in this instance of the Symmetric Relationship class.
TERMINATE terminateSymmetricRelationship
Signature: The identity of the Symmetric Relationship relationship instance to be.terminated.
Precondition: The instance of the Symmetric Relationship relationship class referénced in the signafure

exists; the participants in the peer role bound in this instance of the Symmetric Relationghip

the

participants in the peer role which were bound %in"this instance of the Symmstric

ECts

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

dei)endency RELATIONSHIP CLASS
BEHAVIOUR dependencyBehaviour;

SUPPORTS

ROLE parentRole

BIND-SUPPORT

dependencyBehaviour BEHAVIOUR DEFINED AS "'

INVARIANT:

COMMENTS:

OPERATIONS:

ESTABLISH establishDependency,
TERMINATE terminateDependency,
QUERY queryDependents,
QUERY queryParent;

QUALIFIED-BY timeOfEstablishment;

PERMITTED-ROLE-CARDINALITY-CONSTRAINT GRMExample.One

REQUIRED-ROLE-CARDINALITY-CONSTRAINT GRMExample.One

PERMITTED-RELATIONSHIP-CARDINALITY-CONSTRAINT GRMExample.One
REGISTERED AS {GRMExample.grmEx-Role x},

ROLE dependentRole
PERMITTED-ROLE-CARDINALITY-CONSTRAINT GRMExample.OneToMax
REQUIRED-ROLE-CARDINALITY-CONSTRAINT GRMExample.One
PERMITTED-RELATIONSHIP-CARDINALITY-CONSTRAINT GRMExample.One

UNBIND-SUPPORT unbindDependent
REGISTERED AS {GRMExample.grmEx-Rolex};
REGISTERED AS { GRMExample.grmEx-RelationshipClass x};

bindDependent

Thereexist two roles in this relationship class — parent role and dependent r¢le. The
existence of a participant in the dependent role implies the existence of at lgast one
corresponding participant in the parent role. A managed object may not participatq in both
roles.

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

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 r
referenced in the BIND signature is bound.

UNBIND unbindDependent
[ Signaturer  Ihe class and fdentity of a participant in the parent role; the class and identity Of |

participant in a dependent role.

least one other participant in the dependent role bound into the relationship.

Postcondition: ~ The participant in the dependent role referenced in the UNBIND signature does not exist
other participants bound into the instance of dependency relationship class exist and rem
bound in the instance of the dependency relationship class.

TERMINATE terminateDependency

Signature: The identity of a dependency relationship instance to be términated.

single participant in dependent role is bound ifito-the identified dependency relationship.

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

person MANAGED OBJECT CLASS
DERIVED FROM "CCITT Rec. X.721 | ISO/IEC 10165-2"":top;
CHARACTERIZED BY
personPackage PACKAGE
ATTRIBUTES personName GET;;;
REGIS[FERED AS {GRMExample.grmEx:Object x};

WITH ATTRIBUTE SYNTAX.GRMExample.PersonName;
REGISIERED AS {GRMExamplé.grmEx-Attribute x};

timeOfEstablishment ATTRIBUTE
WITH ATTRIBUTE SYNTAX UTCTime;
REGISTERED AS {GRMExample.grmEx-Attribute x};

F.3.2 | Dependency relationship class represented by means of conjugate pointers

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
N GET dependents OF parentRole;

ISTERED AS {GRMExample.grmEx-RelationshipMapping x};
endencyAttributeRepresentationBehaviour BEHAVIOUR DEFINED AS"

This representation of the dependency relationship class uses conjugate participant pointers to represent an jnstance

of the relationship; participant pointer consistency is to be maintained.

The relationship management operations ESTABLISH establishDependency and BIND bindDependent both
a create of a participant in the dependent role: the distinction being that the relationship management o
ESTABLISH establishDependency is used when a participant is the first to fulfil the dependent role; the rela
management operation BIND bindDependent is used when there is at least one other participant in the depend
at the time of binding. After creation of an object of class bPerson with the attribute, parent, identifying an g

map to
peration
tionship
ent role
bject of

class aPerson, the value of the attribute, dependents, in the object of class aPerson identifies the corresponding object

of class bPerson.

unbindDependent both map to a delete of a participant in_the dependentRole: the distinction being
relationship management operation TERMINATE terminateDependency is used if there is only one p
fulfilling the dependentRole; the relationship management, operation UNBIND unbindDependent is used if

Similarly, the relationship management operations TERMINATE terminateDependency and 1NBIND

hat the
icipant
there is

more than one participant fulfilling the dependentRole at time of deletion. Upon deletion of an object jof class
bPerson fulfilling the dependentRole, the value of the attribute, dependents, in the object of class aPersop object

fulfilling the parentRole is modified by removing the identity of the corresponding object of class bPerson.

The QUERY queryDependents relationship,nifanagement operation maps to a GET of the dependents attributte in the
aPerson object fulfilling a parentRole; the QUERY queryParent operation maps to a GET of the parent attfibute in

the bPerson object fulfilling a dependentRole.

The creation of a bPerson managed, object class (or bPerson subclass) results in the establishment of an ingtance 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

aPerson and the value of the-dependents attribute in the object of class aPerson is an empty set.

The creation of a bP&fson (or bPerson subclass) managed object results in its being bound to an instande of the
dependency relationship with dependencyAttributeRepresentation RELATIONSHIP MAPPING when the |value of

the parent attribute in the bPerson object is set-by-create to an instance of aPerson managed object clasg
dependentsiattribute in the aPerson object is a non-empty set.

and the

The deletion of a bPerson (or bPerson subclass) managed object results in its being unbound from an instange of the
dependency relationship with dependencyAttributeRepresentation RELATIONSHIP MAPPING when 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.33

RE
BE
RE]

RO}

RO}

OP}

dependil;cyObjectRepresemation RELATIONSHIP MAPPING

ESTABLISH establishDependency

Dependency relationship class represented by means of a relationship object

ATIONSHIP CLASS dependency;

VIOUR dependencyObjectRepresentationBehaviour;
LATIONSHIP OBJECT dependencyRelationshipObject
QUALIFIES timeOfEstablishment;

LE parentRole
RELATED-CLASSES person
REPRESENTED-BY RELATIONSHIP-OBJECT-USING-POINTER parent,

LE dependentRole
RELATED-CLASSES person
REPRESENTED-BY RELATIONSHIP-OBJECT-USING-POINTER déependents;

ERATIONS MAPPING

MAPS-TO-OPERATION CREATE OF RELATIONSHIP OBJECT,
TERMINATE terminateDependency

MAPS-TO-OPERATION DELETE OF RELATIONSHIP.OBJECT,
BIND bindDependent dependentRole

MAPS-TO-OPERATION ADD dependents OF RELATIONSHIP OBJECT,
[UNBIND unbindDependent dependentRole

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

MAPS-TO-OPERATION GET dependents OF RELATIONSHIP OBJECT,
QUERY queryParents parentRole

MAPS-TO-OPERATION GET parent OF RELATIONSHIP OBJECT;

REGISTERED AS {GRMExample.grmEx-RelationshipMapping x};

dependgncyObjectRepresentationBehaviour BEHAVIOUR DEFINED AS"
Thif representation of theydependency relationship uses a relationship object to represent an instance of [the
relationship and toC~relate the participants. The relationship management operation ESTABLISH

est

blishDependency, jmaps to a CREATE of a dependencyRelationshipObject object and the relationghip

mangagement operation TERMINATE  terminateDependency maps to a DELETE of |[the
dependencyReélationshipObject object. The relationship management operation BIND bindDependent maps to| an

AD|

operation on the dependents attribute in a dependencyRelationshipObject object. The relationship managenjent

opefation \UNBIND unbindDependent maps to a REMOVE operation on the dependents attribute in [the
dependencyRelationshipObject 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

dependencyRelationshipObjec

ATTRIBUTES
dependents GET-REPLACE ADD-REMOVE,
pareni GET,
timeOfEstablishment GET;
REGISTERED AS { GRMExample.grmEx-Package x};;
REGISTERED AS {GRMExample.grmEx-Object x};

F.34  Dependency relationship represented by means of naming

dependencyNamingRepresentation RELATIONSHIP MAPPING
RELATIONSHIP CLASS dependency;
BEHAVIOUR dependencyNamingRepresentationBehaviour ;

ROLE parentRole
RELATED-CLASSES cPerson
REPRESENTED-BY NAMING aNameBinding USING SUPERIOR
QUALIFIES timeOfEstablishment,

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

OPERATIONS MAPPING
ESTABLISH establishDependency
MAPS-TO-OPERATION CREATE OF dependentRole,
BIND bindDependent dependeniRoie
MAPS-TO-OPERATION CREATE OF dependentRole,
UNBIND unbindDependent dependentRole
MAPS-TO-OPERATION DELETE OF dependentRole,
TERMINATE terminateDependency
MAPS-TO-OPERATION DELETE OF dependentRole,
QUERY queryDependents dependentRole:MAPS-TO-OPERATION GET
"CCITT Rec. X.721 | ISO/IEC 10165-2'":nameBinding OF dependentRole,
QUERY queryParent parentRole MAPS-TO-OPERATION GET
"CCITT Rec. X.721 | ISOMAEC 10165-2'":nameBinding OF dependentRole;
REGISTERED AS {GRMExample.grmEx-RelationshipMapping x};

dependencyNamingRepresentationBehaviour BEHAVIOUR DEFINED AS "'
This representation of the,dependency relationship uses naming to represent an instance of the relationship.

The relationship management operations ESTABLISH establishDependency and BIND bindDependent both map to
a create 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: the reldtionship
management operation ESTABLISH establishDependency is used when the proposed participant in the dgpendent
role would’be the first object in the role; the relationship management operation BIND bindDependent is used when
theré\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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