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Foreword

ISO (the International Organization for Standardization) and I (the Inter-
national Electrotechnical Commission) form the specialized s¥stém for worldwide
standardization. National bodies that are members of ISO,or IEC pafticipate in the
development of International Standards through technical committees established
by the respective organization to deal with particuldrfields of technical activity
ISO and IEC technical committees collaborate in ficlds of mutual jnterest. Other
international organizations, governmental and non-governmental, ip liaison with

ISO and IEC, also take part in the work.

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

International Standard" ISO/IEC 10165-5 was prepared by Jojnt Technical
Committee ISO/IEC JTC 1, Information technology, in collaboratiop with ITU-T.
The identical text is published as ITU-T Recommendation X.723.

ISO/IEC 10165 consists of the following parts, under the general title Information
technology — Open Systems Interconnection — Structure of mandgement infor-
mation:

— Part 1: Management information model

— Part 2: Definition of management information

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

— Part 6: Requirements and guidelines for implementation confofmance state-
ment proformas associated with management information

iii
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Introduction

ISO/IEC 10165| is a multipart standard developed according to ISO 7498 and
ISO/IEC 7498-4. ISO/IEC 10165 is related to the following International Stan-
dards:

— ISO/IEC 9595:1990, Information technology — Open Systems Interconnection
— Common management information service definition;

— ISO/IEC 9596:1990, Information technology — Open Systems Interconnection
— Common thanagement information protocol,

— ISO/EC 10040:1992, Information technology — Open Systems Interconnection
— Systems mgnagement overview;

— ISO/IEC 10]64:1992, Information technology — Open Systems Interconnection
~ Systems Mjanagement.

iv
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INTERNATIONAL STANDARD

ITU-T RECOMMENDATION

: 1994 (E)

INFORMATION TECHNOLOGY - OPEN SYSTEMS INTERCONNECTION -

1 Scope

This Recommendation | International Standard provides developers of OSI Recommendations | International
that containn managed object definitions with generic definitions of managed object classes that will

To this enld, this Recommendation | International Standard defines~managed object classes which may b
superclassgs, using the template notation defined in CCITT Rec. X.722 | ISO/IEC 10165-4, including the de
any packages, attributes, attribute groups, behaviour, actions, nétifications and parameters that may be assog

the supercl

not defined in the CCITT Rec. X.73X | ISO/IEC 10164 seri¢s;of systems management function standards.

This Rec
dation | Int
classes def

This Recor
object def
encourageq
between si

2 Normative references

The follow
constitute
were valid

- assist with the development of common elements of object class \définitions across multiple

STRUCTURE OF MANAGEMENT INFORMATION:
GENERIC MANAGEMENT INFORMATION

may be derived;

components of layers;

- reduce duplication of effort in other working groups by identifying commonly useful definitiond.

hsses. It also defines functional units required by layer- or resource-specific management standards

mmendation | International Standard is.tapplicable to the development of any OSI R
ernational Standard which defines managed object classes that may be refined from the mana;
ned in this Recommendation | International Standard.

nmendation | International Standard does not specify or imply any constraints on the development o

to use the definitions contained in this Recommendation | International Standard to promote ¢
milar managed object ¢lasses; however, use of these definitions is not mandated.

brovisions of this Recommendation | International Standard. At the time of publication, the edition:

Standards

provide common superclass definitions from which layer- or resource- specific object class {lefinitions

layers or

e used as
finition of
iated with
which are

ecommen-
red object

f managed

nitions in terms of their dnheritance relationships. Developers of managed object class definitions are

pnsistency

ing Recommendations and International Standards contain provisions which, through reference ip this text,

indicated

AllMRecommendations and International Standards are subject to revision, and parties to agreements based on

this Recommendation | International Standard are encouraged to investigate the possibility of applying the most recent
edition of the Recommendations and International Standards listed below. Members of IEC and ISO maintain registers
of currently valid International Standards. The ITU-T maintains a list of the currently valid Recommendations.

2.1 Identical Recommendations | International Standards

Interconnection — Systems Management Overview.

Interconnection — Structure of Management Information: Management Information Model.

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

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

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

Interconnection — Structure of Management Information: Definition of Management Information.

ITU-T Rec. X.723 (1993 E)
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2.2

3

For the pufposes of this Recommendation | International Standaidy the following definitions apply.

31

This Reconmendation | International Standard uses the following terms defined in CCITT Rec. X.200 | ISO 74

3.2
This Rec

3.3

This Recofpmendation | International Standard uses the following terms defined in CCITT Rec. X.701 | ISO/IH

34

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.

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

Interconnection — Systems Management: State Management Function.

Paired Recommendations | International Standards equivalent in technical content
CCITT Recommendation X.200 (1989), Reference Model of Open Systems Interconnection for CCITT

Applications.

ISO 7498:1984, Information processing systems— Open Systems Interconnection — Basic
Model.

CCITT Recommendation X.208 (1989), Specification of abstract syntax notation one (ASN.1).

efinitions

asic reference model definitions

)
b))
qd)

)

anagement framework definitions

olrmendation | Interndtional Standard uses the following terms defined in CCITT Rec. X.700 | ISO/IH

managed object:

Systems management overview definitions

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

CCITT Recommendation X.700 (1992), Management Framework Definition ,for. Ope
Interconnection (0OSI) for CCITT Applications.

ISO 7498-4:1989, Information processing systems — Open Systems Interconnection — Basic
Model — Part 4: Management Framework.

CCITT Recommendation X.710 (1991), Common Management Information Service Defi
CCITT Applications.

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

(N)-SAP;

open system;

systems management;
application process.

Reference

vf Abstract

n Systems

Reference

nition for

anagement

}98:

C 7498-4:

C 10040:

a)
b)
9]
d)

generic definitions;
managed object class;
management information;
notification.

Management information model definitions

This Recommendation | International Standard uses the following terms defined in CCITT Rec. X.720 | ISO/IEC

10165-1:

2

allomorphism;
attribute type;
behaviour;
containment;

ITU-T Rec. X.723 (1993 E)
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e) name binding;

f) package;

g) specialization;

h) subordinate object;
i)  superclass;

j)  superior object.

3.5 CMIS definitions
This Recommendation | International Standard uses the following terms defined in CCITT Rec. X.710 | ISO/IEC 9595:

attribute.

3.6 ASN.1 definitions
This Recorimendation | International Standard uses the following terms defined in CCITT Rec. X.208 | ISOAHC 8824:

a) object identifier;
b) sequence-of type;
c) sequence type;

d) set-of type;

e) settype;

f) type.

3.7 GDMO definitions

This Recojmmendation | International Standard uses the following terms defined in CCITT Rec. X.722 | ISO/IEC
10165-4:

managed object class definition;
) template.

o8

4 Abbreviations
ASN.1  Abstract Syntax Notation One
dJL Connectionless
dMIS Common Management Information Service
dgo Connection Oriented
GDMO  Guidelines for the Definition of Managed Objects
GMI Generic Management Information
OSI Open Systems Interconnection
HDU Protocol Data Unit
SAP Service Access Point
MI Structure of Management Information
5 Conventions

This Recommendation | International Standard uses the template notation defined in CCITT Rec. X.722 |
ISO/IEC 10165-4 as the notation for defining managed object classes and the abstract syntax notation defined in CCITT
Rec. X.208 | ISO/IEC 8824 as the means of defining ASN.1 data types associated with the use of the template notation.

Text based on these notational conventions is printed in a distinctive typeface.

6 Overview

The purpose of this Recommendation | International Standard is to document structures for managed object classes and
management information types that are common to more than one open system resource, by defining those common
structures as generic definitions of management information. Other work items, such as those concerned with the

ITU-T Rec. X.723 (1993 E) 3
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management of individual OSI layers, may specialize these generic definitions in ways that are appropriate for the
requirements of the layer or resource concerned. In the process of specialization, the generic managed object classes
defined in this Recommendation | International Standard may be defined as superclasses of allomorphic classes where
appropriate. The use of generic managed object classes in this way will help to ensure the consistency and completeness
of managed object class definitions for such resources as layer entities, SAPs, connections, etc., and also take account of
relationships between them. Similar advantages may be gained by defining managed object classes corresponding to
components of OSI layers, such as subnetworks.

Definers of management information are also encouraged to use the definitions contained in CCITT
Rec. X.721 I ISO/IEC 10165-2 where they are applicable to the managed object classes or other information types being
defined.

7 Generic managed object class definitions

This clausel contains managed object class definitions for generic managed object classes, along with theit:mandatory
and conditipnal packages and behaviour definitions. The definitions have been documented "in-line" withthe fexception
of the attribute definitions which are to be found in clause 9.

7.1 Alpplication process

The applicgtionProcess managed object class is used to represent an element within a ‘system which performs the
information processing for a particular application. The supportEntityNames attribute. dontains a set of distinguished
names of sypporting entities which provide communication services to the application pfocess.

The semantics and syntax of the operationalState attribute are defined in CCITT Rec. X.731 | ISO/IEC 10164-2 and
CCITT Rec} X.721 I ISO/IEC 10165-2.

applicationArocess MANAGED OBJECT CLASS
DERIVED FROM "CCITT Rec. X.721 (1992) | ISO/IEC 10165-2\"1992":top ;

CHARACTERIZED BY

applicationProcessP1 PACKAGE
BEHAVIOUR
applicationProcessB1 BEHAVIOUR
DEFINED AS

!An application process supports the disabled and enabled values of the operationalState aftribute as
described in CEITT Rec. X.731 (1992) | ISO/IEC 10164-2:1992 as follows:

- an application process is disabled if it is inoperable or a resource on which it depends is inoperable,
- an application process is enabled if it is operable.!

ATTRIBUTES applicationProcessld GET,
applicationProcessTitle GET,
L~ supporEntityNames GET,
"CCITT Rec. X.721 (1992) | ISO/IEC 10165-2:1992":0perationalState GET

)

REGISTERED AS {joint-iso-ccitt ms(9) smi(3) part5(5) managedObjectClass(3) applicationProcess(8)} ;

7.2 Communications entity

The communications entity managed object class is used to represent an active functional element which performs
communication processing functions within a system, e.g. Network Entity, Transport Entity, etc. The localSapNames
attribute contains a set of distinguished names of layer (N-1) SAPs or ports at which services are provided to the entity.

NOTE 1 - Although the localSapNames attribute is for generality defined as a set valued attribute and may therefore
contain zero or more SAP names, the set membership is, in most cases, limited to a single SAP name.

4 ITU-T Rec. X.723 (1993 E)
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The semantics and syntax of the operationalState attribute are defined in CCITT Rec. X.731 (1992) | ISO/IEC
10164-2:1992 and CCITT Rec. X.721 (1992) | ISO/IEC 10165-2:1992.

NOTE 2 - In circumstances where both connection oriented and connectionless services are available at a particular layer,
the further refinement of the communications entity managed object class to distinguish between connection oriented and
connectionless entities is discouraged, as it becomes unclear under some circumstances (particularly under error conditions) as to what
belongs to the CO entity and what belongs to the CL entity (e.g. If a corrupted PDU is received, is it the CO counter of corrupted
PDUs that is incremented, or is it the CL counter, or both?).
communicationsEntity MANAGED OBJECT CLASS

DERIVED FROM "CCITT Rec. X.721 (1992) | ISO/IEC 10165-2:1992":top ;

CHARACTERIZED BY

communicationsEntityP1 PACKAGE

BEHAVIOUR
communicationsEntityB1 BEHAVIOUR

DEFINED AS
IA communications entity supports the disabled and enabled values of the eperationalState attribute

as described in CCITT Rec. X.731 (1992) | ISO/IEC 10164-2:1992 as follows;
- an entity is disabled if it is inoperable or a resource on which it depends'is inoperable,
- an entity is enabled if it is operable.!

’

ATTRIBUTES communicationsEntityld GET,
localSapNames GET,
"CCITT Rec. X.721 (1992) | ISO/IEC 10165-2:1992":0perationalState GET

3

REGISTERED AS {joint-iso-ccitt ms(9) smi(3) part5(5) managedObjectClass(3) communicationsEntity(0)} ;

7.3 Communications information record

The communicationsInformationRecord managed qbject class is used to define the information stored in a log as a result
of receivirlg event reports or potential event reports with a communication information event type. The semantics of the
managed gbject class, namely its attributes and behaviour, are derived from the communicationsInformation notification.

communicgtionsinformationRecord MANAGED OBJECT CLASS

DERIVED FROM "CCITT Rec.'X.721 (1992) | ISO/IEC 10165-2:1992".eventLogRecord;

CHARACTERIZED BY
communicationslaformationRecordP1 PACKAGE
EHAVIOUR
communicationsinformationRecordB1 BEHAVIOUR

DEFINED AS
ILog record class for communicationsinformation events.!

ATTRIBUTES informationType GET;

CONDITIONAL PACKAGES
informationDataPackage PACKAGE
ATTRIBUTES
informationData GET

REGISTERED AS {joint-iso-ccitt ms(9) smi(3) part5(5) package(4) informationDataPackage(0)};
PRESENT IF !The informationData parameter is present in the communicationsinformation event report
corresponding to the instance of communicationsinformationRecord.!

REGISTERED AS {joint-iso-ccitt ms(9) smi(3) part5(5) managedObjectClass(3) informationData(1)};

ITU-T Rec. X.723 (1993 E) 5
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7.4 Connectionless-mode protocol machine

The connectionless-mode protocol machine managed object class is used to represent a protocol machine performing
connectionless-mode communications functions within an entity.

clProtocolMachine MANAGED OBJECT CLASS
DERIVED FROM "CCITT Rec. X.721 (1992) | ISO/IEC 10165-2:1992":top ;
CHARACTERIZED BY
clProtocolMachineP1 PACKAGE
BEHAVIOUR
clProtacolMachineB1 BEHAVIQUR

DEFINED AS
!A protocol machine which performs connectionless-mode communications functions.!

ATTRIBUTES  clProtocolMachineld GET,
"CCITT Rec. X.721 (1992) | ISO/IEC 10165-2:1992":.0perationalState-. “\GET;

CONDITIONAL PACKAGES
clPrgtocolMachineP2 PACKAGE
ATTRIBUTES totalRemoteSAPs GET ;
REQISTERED AS {joint-iso-ccitt ms(9) smi(3) part5(5) package(4) cIPfotocolMachineP2(1 )
PREBENT IF 'there is a requirement to keep statistics concerning remote connectionless protocol [machines
that this protocol machine communicates with!

REGISTERED AS {joint-iso-ccitt ms(9) smi(3) part5(5) managedObjectClass(3) clProtocolMachine(2)} ;

7.5 Cpnnection-mode protocol machine

The connedtion-mode protocol machine managed. gbject class is used to represent a protocol machine pe¢rforming
connection-fnode communications functions within-an entity.

coProtocolMachine MANAGED OBJECT CLASS
DERIVED FROM "CCITT Rec. X.72141992) | ISO/IEC 10165-2:1992":top ;
CHARACQTERIZED BY
coProtocolMachineP1\.© PACKAGE

BEHAVIOUR

coProtecolMachineB1 BEHAVIOUR
DEFINED AS

ATTRIBUTES coProtocolMachineld GET,
"CCITT Rec. X.721 (1992) | ISO/IEC 10165-2:1992":0perationalState = GET

REGISTERED AS {joint-iso-ccitt ms(9) smi(3) part5(5) managedObjectClass(3) coProtocolMachine(3)} ;
7.6 Sap 1

The sapl managed object class is used to represent a service access point at which services are provided by an entity to
the user entity, where the SAP address is dependent on the SAP address of the underlying layer.

6 ITU-T Rec. X.723 (1993 E)
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The sap1Address attribute contains the selector which is contributed to the address of the SAP by this layer.

The userEntityNames attribute contains the distinguished names of the managed objects that represent the user entities
that are using the SAP.

sap1 MANAGED OBJECT CLASS
DERIVED FROM "CCITT Rec. X.721 (1992) | ISO/IEC 10165-2:1992"top ;
CHARACTERIZED BY
sap1P1 PACKAGE
BEHAVIOUR
_sap1B1 BEHAVIOUR
DEFINED AS

IThis managed object represents the point at which an entity provides services to the user entity. Refer
to the Basic Reference Model for the definition of (N)-SAP.!

ATTRIBUTES sapld GET,
sap1Address GET,
userEntityNames GET

REGISTERED AS {joint-iso-ccitt ms(9) smi(3) part5(5) managedObjectClass(3).sap1(4)} ;

7.7 Sap 2

The sap2 managed object class is used to represent a service access point, the address of which is indepenglent of the
SAP addrgss of the underlying layer.

The sap2Address attribute contains the address of the SAR.

The userEntityNames attribute contains the distinguished names of the managed objects that represent the user entities
that are usLng the SAP.

The providlerEntityNames attribute contains the distinguished names of the managed objects that represent the provider
entities thqt are supporting the SAP.

sap2 MANAGED OBJECT CLASS
DERIVED FROM "CCITT Rec. X.721 (1992) | ISO/IEC 10165-2:1992":top;
CHARACTERIZEDBY

saf2P1 _RACKAGE

BEHAVIOUR
sap2B1 BEHAVIOUR
DEFINED AS

IA service access point, the address of which is independent of the SAP address of the underlying
layer.!

’

ATTRIBUTES sapld GET,
sap2Address GET,
userEntityNames GET,
providerEntityNames GET

REGISTERED AS {joint-iso-ccitt ms(9) smi(3) part5(5) managedObjectClass(3) sap2(5)} ;

ITU-T Rec. X.723 (1993 E) 7
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7.8

Single peer connection

The single peer connection managed object class is used to represent an association or a connection established between
entities for the transfer of service or protocol data.

The underlyingConnectionNames attribute contains the distinguished names of the managed objects that represent the
underlying connections or physical media used by the connection.

singlePeerConnection MANAGED OBJECT CLASS

DERIVE

D FROM "CCITT Rec. X.721 (1992) | ISO/IEC 10165-2:1992":top ;

CHARACTERIZED BY

singlePeerConnectionP1 PACKAGE

B

Al

CONDIT]

FHAVIOUR
singlePeerConnectionB1 BEHAVIOUR
DEFINED AS
IThis managed object class represents a view of a single peer connection betwéer a pair of e

[TRIBUTES connectionld GET,

underlyingConnectionNames GET

IONAL PACKAGES

singl

ATTRIBUTES

REG
PRE

REGISTERI

7.9

The subsyst]
relate to thg

system desi

subsystem ¢

subsystem

DERIVE

CHARA(

subs)

Subsystem

PeerConnectionP2 PACKAGE
supportedConnectionNames GET

STERED AS {joint-iso-ccitt ms(9) smi(3) part5(5) package(4) spcP2(2)} ;
BENT IF IThe names of the connections supportedby this connection can be provided!

ED AS {joint-iso-ccitt ms(9) smi(3) part5(5) managedObjectClass(3) singlePeerConnection(6)} ;

operation of a given layer. The choice of structuring within a system is dependent on what stry
pner wishes to present externally for management purposes. The subsystemld attribute is used to id
oncerned.

MANAGED-OBJECT CLASS
D FROM ~CCITT Rec. X.721 (1992) | ISO/IEC 10165-2:1992":top ;

CTERIZED BY

ntities.!

em managed object class may. be,used as a common containment point for managed objects in a syjstem that

cture the
entify the

rstemPt PACKAGE

BEHAVIOUR

subsystemB1 BEHAVIOUR
DEFINED AS

'This managed object class represents a portion of a system where components are named

independently of the components of other subsystems.!

ATTRIBUTES subsystemid GET

REGISTER

8

ED AS {joint-iso-ccitt ms(9) smi(3) part5(5) managedObjectClass(3) subsystem(7)} ;

ITU-T Rec. X.723 (1993 E)
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8 Name bindings

This clause provides definitions of name bindings that may be applicable to the generic managed object classes defined
in this Recommendation | International Standard. Other name bindings may be defined and used with these managed
object classes.

8.1 ApplicationProcess-System
applicationProcess-system NAME BINDING

SUBORDINATE OBJECT CLASS applicationProcess AND SUBCLASSES ;
NAMED BY SUPERIOR OBJECT CLASS "CCITT Rec. X.721 (1992)1ISO/IEC 10165-2:1992":system AND
SUBCLASSES ;

WITH AFFRIBUFE applicationProcesstid-:

REGISTERED AS {joint-iso-ccitt ms(9) smi(3) part5(5) nameBinding(6) ap-s(7)} ;

8.2 (LProtocolMachine-CommunicationsEntity

clProtocolMachine-entity NAME BINDING
SUBORDINATE OBJECT CLASS clProtocolMachine AND SUBCLASSES;
NAMED BY SUPERIOR OBJECT CLASS communicationsEntity AND SUBCLASSES ;
WITH ATTRIBUTE clProtocolMachineid ;

REGISTEHED AS {joint-iso-ccitt ms(9) smi(3) part5(5) nameBinding(6)-clpm-e(0)} ;

8.3 (ommunicationsEntity-Subsystem

communicdtionsEntity-subsystem NAME BINDING
SUBOHDINATE OBJECT CLASS commiunicationsEntity AND SUBCLASSES ;
NAMED BY SUPERIOR OBJECT CLASS subsystem AND SUBCLASSES ;
WITH ATTRIBUTE communicationsEntityld ;

REGISTEHED AS {joint-iso-ccitt ms(9)'smi(3) part5(5) nameBinding(6) ce-s(1)} ;

8.4 (OProtocolMachine-CommunicationsEntity
coProtocollMachine-entity NAME BINDING
SUBOHDINATE-OBJECT CLASS coProtocolMachine AND SUBCLASSES ;

NAMED BY,SUPERIOR OBJECT CLASS communicationsEntity AND SUBCLASSES ;
WITH ATTRIBUTE coProtocolMachineld ;

REGISTERED AS {joint-iso-ccitt ms(9) smi(3) part5(5) nameBinding(6) copm-e(2)} ;

8.5 Sap1-CommunicationsEntity

sap1-communicationsEntity NAME BINDING
SUBORDINATE OBJECT CLASS sap1 AND SUBCLASSES ;
NAMED BY SUPERIOR OBJECT CLASS communicationsEntity AND SUBCLASSES ;
WITH ATTRIBUTE sapld ;

REGISTERED AS {joint-iso-ccitt ms(9) smi(3) part5(5) nameBinding(6) s1-ce(3)} ;

ITU-T Rec. X.723 (1993 E) 9
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8.6 Sap2-Subsystem

sap2-subsystem NAME BINDING

SUBORDINATE OBJECT CLASS sap2 AND SUBCLASSES ;
NAMED BY SUPERIOR OBJECT CLASS subsystem AND SUBCLASSES ;
WITH ATTRIBUTE sapld;

REGISTERED AS {joint-iso-ccitt ms(9) smi(3) part5(5) nameBinding(6) s2-s(4)} ;

8.7 SinglePeer Connection-COProtocolMachine

singlePeerConnection-coProtocolMachine NAME BINDING

SUBORDINATE OBJECT CLASS singlePeerConnection AND SUBCLASSES ;
NAMED BY SUPERIOR OBJECT CLASS coProtocolMachine AND SUBCLASSES ;
WITH ATTRIBUTE connectionid ;

REGISTERED AS {joint-iso-ccitt ms(9) smi(3) part5(5) nameBinding(6) spc-copm(5)} ;

8.8

| )

ubsystem-System

subsystemtsystem NAME BINDING

SUBORDINATE OBJECT CLASS subsystem AND SUBCLASSES ;

NAMED BY SUPERIOR OBJECT CLASS "CCITT Rec. X.721.¢((1992) | ISO/IEC 10165-2:1992":sysfem AND
SUBCLASSES ;

WITH ATTRIBUTE subsystemid ;

REGISTERED AS {joint-iso-ccitt ms(9) smi(3) part5(5) nameBinding(6) su-s(6)} ;

9 Attributes

This clauge defines attribute types that are ‘referenced by the managed object class definitions contained in this
Recommendation | International Standard,

9.1 pplicationProcessld

The applicptionProcessld attribute type is used in naming instances of the applicationProcess managed object dlass.
applicationProcessid ATTRIBUTE

WITH ATTRIBUTE SYNTAX GMI-AttributeModule.ApplicationProcessld ;
MATCHES/FOR EQUALITY ;

REGISTERED AS {joint-iso-ccitt ms(9) smi(3) part5(5) attribute(7) applicationProcessld(16)} ;

9.2 ApplicationProcessTitle

The applicationProcessTitle attribute type is used to specify the object identifier name form or directory name form of an
application process. If not known, the value of this attribute is set to null.

applicationProcessTitle ATTRIBUTE

WITH ATTRIBUTE SYNTAX GMI-AttributeModule.ApplicationProcessTitle ;
MATCHES FOR EQUALITY ;

REGISTERED AS {joint-iso-ccitt ms(9) smi(3) part5(5) attribute(7) applicationProcessTitle(17)} ;
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The communicationsEntityId attribute type is used in naming instances of the communicationsEntity managed object

class.

communicationsEntityld ATTRIBUTE

WITH ATTRIBUTE SYNTAX GMI-AttributeModule.CommunicationsEntityld ;
MATCHES FOR EQUALITY ;

REGISTERED AS {joint-iso-ccitt ms(9) smi(3) part5(5) attribute(7) communicationsEntityld(0)} ;

9.4 (

The conned

connection|ld ATTRIBUTE
WITH ATTRIBUTE SYNTAX GMI-AttributeModule.Connectionlid ;
MATCHES FOR EQUALITY ;
REGISTERED AS {joint-iso-ccitt ms(9) smi(3) part5(5) attribute(7) connectionld(1)} ;
9.5 (onnectionless-mode protocol machine Id
The clProtpcolMachineld attribute type is used in naming¢instances of the connectionless-mode protoco
managed object class.

clProtocolM

WITH A
MATCH

REGISTERED AS {joint-iso-ccitt.ms(9) smi(3) part5(5) attribute(7) ciProtocolMachineld(2)} ;

9.6 (

The coProt|

object clasy.

onnectionld

tionId attribute type is used in naming instances of the connection managed object class.

achineld ATTRIBUTE

TTRIBUTE SYNTAX GMI-AttributeModule.ProtocolMachineld ;
ES FOR EQUALITY ;

onnection-mode protocol machine Id

bcolMachineld attribute type is used in naming instances of the connection-mode protocol maching

coProtocolMachineld ATTRIBUTE

WITH ATTRIBUTE SYNTAX GMI-AttributeModule.ProtocolMachineld ;
MATCHES FOR EQUALITY ;

REGISTERED AS {joint-iso-ccitt ms(9) smi(3) part5(5) attribute(7) coProtocolMachineld(3)} ;

9.7 GenericNonWrappingCounter

machine

managed

This is a non-instantiable generic counter definition from which non-wrapping counters with specific characteristics may

be derived.

ITU-T Rec. X.723 (1993 E)

11


https://iecnorm.com/api/?name=7af3666c2e0aeb2c81a4ca4f71929a20

ISO/IEC 10165-5 : 1994 (E)

an
TGV

«

WITH A TTRIBUTE SYNTAX GMI-AttributeModule.GenericCounter;

MATCHES FOR EQUALITY, ORDERING;

BEHAVI

OUR

genericNonWrappingCounter8 BEHAVIOUR
DEFINED AS
The counter shall have a mandatory initial value of zero and places an upper bound on the attribute value.

The value of the counter shall be incremented by an amount as specified in cther behaviour definitions

associated with this attribute definition. When the counter value reaches the upper bound, its value i

is held at

the value of the upper bound. This does not require the system to maintain a counter large enough to
accommodate this maximum value if the characteristics of the implementation are such that all achievable

count values are less than this maximum value.!;

; -~ NOTE - Since this attribute is never instantiated, there is no REGISTERED AS construct.

9.8

This is a ngn-instantiable generic counter definition from which wrapping counters with specific characteristi

derived.

genericWr:
WITH A
MATC
BEHAV

gengricWrappingCounterB BEHAVIOUR
DEFINED AS

IThe counter shall have a mandatory initial value of zero and places an upper bound on the attrijute value.
The value of the counter shall be incremented by an amountas specified in other behaviour definitions

; -- NOTH

9.9 I

This attribyte represents the structure of thé-information to be held in a communicationsInformationRecord

object.

information
WITH A

REGISTERED AS {joint-iso-ccitt-ms(9) smi(3) part5(5) attribute(7) informationData(4)};

enericWrappingCounter

pingCounter ATTRIBUTE

TRIBUTE SYNTAX GMI-AttributeModule.GenericCounter;
ES FOR EQUALITY ;
OUR

associated with this attribute definition. When the counter value reaches the upper bound,
increment causes the counter value to wrap. This does\npt require the system to maintain a col

achievable count values are less than this maximumwvalue.!

— Since this attribute is never instantiated, there'is no REGISTERED AS construct.

nformationData

Data ATTRIBUTE
TTRIBUTE SYNTAX-GMI-AttributeModule.InformationData;

9.10 II]:formationType

This attrib

e represents the type of information to be held in a communicationsInformationRecord managed oh

information

[ype’ATTRIBUTE

WITH ATTRIBUTE SYNTAX GMI-AttributeModule.InformationType;

MATCH
REGISTER

ES FOR EQUALITY;
ED AS {joint-iso-ccitt ms(9) smi(3) part5(5) attribute(7) informationType(5)};

9.11 LocalSapNames

The semantics of the localSapNames attribute type are defined in 7.2.

localSapNa

mes ATTRIBUTE

WITH ATTRIBUTE SYNTAX  GMI-AttributeModule.GroupObjects ;
MATCHES FOR  EQUALITY, SET-COMPARISON, SET-INTERSECTION ;

REGISTER

ED AS {joint-iso-ccitt ms(9) smi(3) part5(5) attribute(7) localSapNames(6)} ;
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9.12 NonWrapping64BitCounter

This is a non-wrapping counter which has an upper bound of 2*64-1.
nonWrapping64BitCounter ATTRIBUTE

WITH ATTRIBUTE SYNTAX GMI-AttributeModule.Generic64BitCounter ;
MATCHES FOR EQUALITY, ORDERING ;
BEHAVIOUR genericNonWrappingCounterB ;
;. -- As this attribute is never instantiated, there is no REGISTERED AS construct. Instantiable attribute
-- definitions derived from this definition shall specify the circumstances under which the attribute value is
-- incremented.

9.13 RBroviderEntityNammes

The semantics of the ProviderEntityNames attribute type are defined in 7.7.
providerEnfityNames ATTRIBUTE
WITH ATTRIBUTE SYNTAX  GMI-AttributeModule.GroupObjects ;
MATCHES FOR  EQUALITY, SET-COMPARISON, SET-INTERSECTION ;
BEHAYIOUR

proViderEntityNamesB BEHAVIOUR
OEFINED AS IThe distinguished names of the (N-1) layer entities-which provide services to this SAP.!

REGISTEHED AS {joint-iso-ccitt ms(9) smi(3) part5(5) attribute(7) pfoviderEntityNames(7)} ;
9.14 SaplAddress

The semanfics of the sap1 Address attribute type are defined in 7.6.

sap1Addregs ATTRIBUTE

WITH ATTRIBUTE SYNTAX  GMI-AttributeModule.Sap1Address ;
MATCHES FOR EQUALITY ;

REGISTEHED AS {joint-iso-ccitt ms(9) smi(3) part5(5) attribute(7) sap1Address(8)} ;

9.15 Sap2Address

The semanfics of the sap2Address attribute type are defined in 7.7.

sap2Addrers ATTFRIBUTE

WITH ATTRIBUTE SYNTAX  GMI-AttributeModule.Sap2Address ;
MATCHES FOR EQUALITY, SET-COMPARISON, SET-INTERSECTION ;
BEHAVIOUR

sap2AddressB BEHAVIOUR
DEFINED AS IThe set of addresses associated with an (N) SAP!

REGISTERED AS {joint-iso-ccitt ms(9) smi(3) part5(5) attribute(7) sap2Address(9)} ;

9.16 Sapld

The sapld attribute type is used in naming instances of the sapl and sap2 managed object classes.
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sapld ATTRIBUTE

WITH ATTRIBUTE SYNTAX  GMI-AttributeModule.Sapld ;
MATCHES FOR EQUALITY ;

REGISTERED AS {joint-iso-ccitt ms(9) smi(3) part5(5) attribute(7) sapld(10)} ;

9.17 SubsystemId

The subsystemId attribute type is used in naming instances of the subsystem managed object class.
subsystemid ATTRIBUTE

WITH ATTRIBUTE SYNTAX  GMI-AttributeModule.Subsystemid ;
MATCHES FOR_ EQUALITY :

REGISTERED AS {joint-iso-ccitt ms(9) smi(3) part5(5) attribute(7) subsystemlid(11)} ;

9.18

o

upportedConnectionNames
supportedGonnectionNames ATTRIBUTE

WITH ATTRIBUTE SYNTAX  GMI-AttributeModule.GroupObjects ;
MATCHES FOR EQUALITY, SET-COMPARISON, SET-INTERSECTION ;
BEHAVIOUR

supportedConnectionNamesB BEHAVIOUR
OEFINED AS
IThis attribute contains the distinguished names of managed-objects that represent connectior|s that are
supported by the connection that has this attribute.!

REGISTERED AS {joint-iso-ccitt ms(9) smi(3) part5(5) attribute(7) supportedConnectionNames(12)} ;

9.19 SupportEntityNames

The semantics of the supportEntityNames attribute\type are defined in .
supportEntjtyNames ATTRIBUTE

WITH ATTRIBUTE SYNTAX  GMI-AttributeModuie.GroupObijects ;
MATCHES FOR  EQUALITY, SET-COMPARISON, SET-INTERSECTION ;

REGISTEHRED AS {joint-iso-ccitt ms(9) smi(3) part5(5) attribute(7) supportEntityNames(18)} ;
9.20 Timer
The timer i a generic-definition of an attribute designed to hold an interval timer value.

timer ATTHIBUTE

WITH ATTRIBUTE SYNTAX GMI-AttributeModule.Timer;

MATCHES FOR EQUALITY, ORDERING;

BEHAVIOUR

timerB BEHAVIOUR
DEFINED AS

!A timer whose value may be set and read to the precision implied by the syntax definition, but whose effect
on the precision with which the protocol events controlled by this timer are generated is determined by the
implementation. The details of this precision shall be stated in the MOCS. The value of the timer consists of

two integer values, exponent and mantissa, and shall be interpreted as representing the value
mantissa*10”*exponent.!

-- Since this attribute is never instantiated, there is no REGISTERED AS construct. Timers derived from this definition
-- shall specify the units of time that the timer value represents.
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9.21 TotalRemoteSAPs

This attribute provides a count of the number of remote SAPs that a cIProtocolMachine has communicated with during
its lifetime.

totalRemoteSAPs ATTRIBUTE
DERIVED FROM wrapping64BitCounter ;
BEHAVIOUR
totalRemoteSAPsB BEHAVIOUR
DEFINED AS
ICounts the number of remote (N) SAPs that the containing clProtocolMachine has communicated with.
Incremented by 1 every time communication with a remote (N) SAP is achieved.!

’

REGISTERED AS {joint-iso-ccitt ms(9) smi(3) part5(5) attribute(7) totalRemoteSAPs(13)} ;

9.22 UnderlyingConnectionNames
The semanfics of the underlyingConnectionNames attribute type are defined in 7.8.

underlying@onnectionNames ATTRIBUTE

WITH ATTRIBUTE SYNTAX  GMi-AttributeModule.GroupObijects ;
MATCHES FOR  EQUALITY, SET-COMPARISON, SET-INTERSECTION ;

REGISTERED AS {joint-iso-ccitt ms(9) smi(3) part5(5) attribute(7) underlyingConnectionNames(14)} ;

9.23 UserEntityNames

The semantics of the userEntityNames attribute type are defined in 7¢6'and 7.7.
userEntityNames ATTRIBUTE

WITH ATTRIBUTE SYNTAX  GMI-AttributeModule.GroupObjects ;
MATCHES FOR  EQUALITY, SET-COMPARISON;-SET-INTERSECTION ;

REGISTERED AS {joint-iso-ccitt ms(9) smi(3) part5(5) attribute(7) userEntityNames(15)} ;

9.24 Wrapping64BitCounter

This is a wrapping counter which has anupper bound of 2764-1.
wrapping64BitCounter ATTRIBUTE

WITH ATTRIBUTE SYNTAX GMI-AttributeModule.Generic64BitCounter ;
MATCHES FOR EQUALITY ;
BEHAYIOUR genericWrappingCounterB ;
;- As this attribute-is never instantiated, there is no REGISTERED AS construct. Instantiable attribute definitipns
-- derived frémythis definition shall specify the circumstances under which the attribute value is incremented.

10 Attribute Groups

This clause provides definitions of attribute groups.

10.1 Counters

This is an empty, extensible attribute group consisting of all counters that are part of a managed object class definition.
Attributes are added to the group in the package definition(s) for the managed object class.

counters ATTRIBUTE GROUP
DESCRIPTION
The group of all counter attributes.!

REGISTERED AS {joint-iso-ccitt ms(9) smi(3) part5(5) attributeGroup(8) counters(0)};
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