INTERNATIONAL ISO/IEC
STANDARD 10165-8

First edition
2000-11-01

Information technology — Opén Systeims
Interconnection — Structure of
management information: Managed objects
for supporting upperfayers

Technologies de l'information % Interconnexion de systémes ouvefts
(OSI) — Structure de l'information de gestion: Objets gérés pour slipporter
les couches supérieures

Reference number
ISO/IEC 10165-8:2000(E)

© ISO/IEC 2000


https://standardsiso.com/api/?name=81be24be7d5c00baedb62e61093c77e0

ISO/IEC 10165-8:2000(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but shall not
be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In downloading this
file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat accepts no liability in this
area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation parameters
were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In the unlikely event
that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© ISO/IEC 2000

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means, electronic
or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or ISO's member body
in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20
Tel. +412274901 11

Fax +4122 74909 47

E-mail copyright@iso.ch

Web www.iso.ch

Printed in Switzerland

ii © ISO/IEC 2000 — All rights reserved


https://standardsiso.com/api/?name=81be24be7d5c00baedb62e61093c77e0

ISO/IEC 10165-8:2000(E)

CONTENTS
Page
1 RS o0 o T OO U R U R TURTPRRPR 1
2 NOIMBLIVE FEFEIEINCES. ... ettt ettt b e st b e st b e st Rt b e e bt s b et eb e be et st et be bt ee 1
21  ldentical ITU-T Recommendations | International Standards.............ccoevererenienenienienieeeee e 1
2.2 Paired ITU-T Recommendations | International Standards equivalent in technical content................ 2
2.3 AJCitioNal FEFEIENCES ..ottt et eae e e e enee e e seseeseesnesneeneeneeneesed 2
3 D T T (o] OO OSSR RTOTTRTTRP S 2
3.1 Basicreference model definitions.........ocoooeieiirrieiineree e 2
3.2 Management framework definNitionS...........cccoveieieieiesesese e aad e 3
3.3 CMISAEfINITIONS. ....eiieeeieree ettt et eae e e e ee e e Tag e b e e e e e et e 3
34 Remote Operations defiNitiONS........cccccieiiriieiisese e pa e Bere st enee e e s 3
3.5  Systemsmanagement overview definitions ..........ccooeveeieiiiennieninieee ot S 3
3.6  Management information Mmodel definNitioNS..........ccoocv e TN e e 3
3.7 Guiddlinesfor the definition of managed objects definitions............a S0k 3
4 Symbols and abbreViations...........cccvveieeirecererese e sesses oot e 4
(@00 01Y< 1111010 1T P SRR 4
OVEIVIBIW ..ttt s be e ese s AR+ et bt e e b b e st e b e e e n e e b e st eneebe s e ensebe st eneeneneensens 4
6.1 UPPEr Layer MOE ......ccveieiieeieeeeene e ettt 5
6.2  Managed ObJECt HIErarChY .......c.cceeeeee e ettt st ne e nn et s 6
Lo T 1 0101 11 7= (oL TS 9
(S A B (= T (0] 1 T o1 10
6.5  Session and presentation [ayer INVOCALTONS ...........cuiireirieeereeeri et 10
6.6  Application entity and applicationentity iNVOCALIONS.........cccoveeeiieiiereerere s 11
7 GENENTC AEFINITIONS ... ettt h ettt e e e e b b eeaeene e e e e e s 12
45 R 4] 1o 0= o o (= 1T o 0] 12
7.2 Session layer Manag@d O ECE ClASSES........ciuiuiiririeireriete ettt e 13
7.3  Presentation layer managed ODJECE ClaSSES.......ccivieieiireie et 14
7.4  Application layermanaged ODJECE CIaSSES..........cociiiieires s 15
8T \ V- 2= o1 o 12T T 16
ANNEX A — MONOKTNIC UPPET LAYET ...ttt e e et e e e e s e e e e e s s ennne e e e e e 17
A.1  Maenolithic Upper Layer SUDSYSIEM ... .....uuiiiiiiiiiiiiiiieeee e ee e e e e e e e e e e e e s e e ssssssnnnnnnnadheeeeeeees
A.2 <Monolithic Upper Layer BNt ........oooiiiiiiiiiie et e e e e e e e s oo 17
A3 ¥ Monolithic Upper Layer CONNECHION..........uuuiiiiiieiiiiieeeeeeeeessessscctieireereeereeeeesaeee e s e s s s s snsnnnssnnses faeeeeens
Annex—B—Managementinformation-Definitions e ———— 19

© ISO/IEC 2000 — All rights reserved



https://standardsiso.com/api/?name=81be24be7d5c00baedb62e61093c77e0

ISO/IEC 10165-8:2000(E)

Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission)
form the specialized system for worldwide standardization. National bodies that are members of ISO or IEC
participate in the development of International Standards through technical committees established by the
respectife organizaiion 10 deal with particular fields of technical activity. 1ISO and IEC technical committees
collabordte in fields of mutual interest. Other international organizations, governmental and non-governmental, in
liaison wjth ISO and IEC, also take part in the work.

Internatignal Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part’3.
In the figld of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.
Draft Int¢rnational Standards adopted by the joint technical committee are circulated to_national bodies for yoting.
Publicatipn as an International Standard requires approval by at least 75 % of the natienal bodies casting a vote.

Attention| is drawn to the possibility that some of the elements of this part of ISOAEC 10165 may be the subject of
patent rights. ISO and IEC shall not be held responsible for identifying any or all'Such patent rights.

Internatignal Standard ISO/IEC 10165-8 was prepared by ITU-T (as {TU-T Recommendation X.287) angd was
adopted,| under a special “fast-track procedure”, by Joint Technig¢al) ‘Committee ISO/IEC JTC 1, Inforination
technology, in parallel with its approval by national bodies of ISO and\EC.

ISO/IEC[10165 consists of the following parts, under the general title Information technology — Open Systems
Interconmection — Structure of management information:

— 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 conformance statement proformas associatgd with
OSl|management

— Part|7: General relationship model
— Part|8: Managed objects for supporting upper layers
— Part|9: Systems management application layer managed objects

AnnexeslA-and B form a normative part of this part of ISOAEC 10165

iv © ISO/IEC 2000 — All rights reserved
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INTERNATIONAL STANDARD
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T RECOMMENDATION

INFORMATION TECHNOLOGY — OPEN SYSTEMS INTERCONNECTION —
STRUCTURE OF MANAGEMENT INFORMATION: MANAGED OBJECTS
FOR SUPPORTING UPPER LAYERS

Scope
Recommendation | International Standard defines generic upper-layer managed objects.

Recommendation | International Standard:
— establishes a model for common supporting upper layer objects;

— provides generic and formal definitions for common supporting\upper layer informatid
objects).

Recommendation | International Standard does not:
— define new management functions;

—  specify a framework or methodology for conformante tests.

F, Presentation, and Session layers.

Nor mative refer ences

ollowing ITU-T Recommendations and_International Standards contain provisions which, through re

hted were valid. All Recommendations and Standards are subject to revision, and parties to agre¢
Recommendation | International Standard are encouraged to investigate the possibility of applying
n of the Recommendationsiand Standards listed below. Members of IEC and ISO maintain regi
International Standards~TFhe Telecommunication Standardization Bureau of the ITU maintaing
ntly valid ITU-T Recommendations.

Identical I TU=T Recommendations| I nternational Standards

— ITUSr"Recommendation X.200 (1994) | ISO/IEC 7498-1:198fbrmation technology — Open
Interconnection — Basic reference model: The basic model.

—_NITU-T Recommendation X.207 (1993) | ISO/IEC 9545:198fyrmation technology — Open

n (managed

b context of this Recommendation | International Standard, theStppuorting Upper Layers is used to fefer to

ference in this

constitute provisions of this Recomtendation | International Standard. At the time of publication, the editions

pments based on
the most recent
sters of current
a list of the

Systems

Systems

Interconnection — Application layer structure.

1 QAQ N rm

Interconnection — Service definition for the association control service element.

— ITU-T Recommendation X.226 (1994) | ISO/IEC 8823-1:198fbrmation technology — Open
Interconnection — Connection-oriented presentation protocol: Protocol specification.

— ITU-T Recommendation X.227 (1995) | ISO/IEC 8650-1:19a8fyrmation technology — Open

Systems

Systems

Systems

Interconnection — Connection-oriented protocol for the association control service element: Protocol

specification.

— ITU-T Recommendation X.283 (1997) | ISO/IEC 10733:1988&rmation technology — Elements of

management information related to the OSI Network layer.

— ITU-T Recommendation X.284 (1997) | ISO/IEC 10737:198&rmation technology — Elements of

management information related to the OSI Transport layer.

ITU-T Rec. X.287 (1999 E)
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ITU-T Recommendation X.501 (1997) | ISO/IEC 9594-2:1888rmation technology — Open Systems
Interconnection — The Directory: Models.

— ITU-T Recommendation X.650 (1996) | ISO/IEC 7498-3:1997, Information techology — Open Systems
Interconnection — Basic reference model: Naming and addressing.

— ITU-T Recommendation X.701 (1997) | ISO/IEC 10040:198&rmation technology — Open Systems
Interconnection — Systems management overview.

— ITU-T Recommendation X.710 (1997) | ISO/IEC 9595:198&rmation technology — Open Systems
Interconnection — Common management information service.

— ITU-T Recommendation X.711 (1997) | ISO/IEC 9596-1:198fyrmation technology — Open Systems
Interconnection — Common management information protocol: Specification.

—  CCITT Recommendation X.720 (1992) | ISO/IEC 10165-1:1888rmation technology — Open|Systems
Interconnection — Structure of management information: Management information model:

—  CCITT Recommendation X.721 (1992) | ISO/IEC 10165-2:188@rmation technology Open|Systems
Interconnection — Structure of management information: Definition of management informatjon.

—  CCITT Recommendation X.722 (1992) | ISO/IEC 10165-4:188@rmation technology — Open|Systems
Interconnection — Structure of management information: Guidelines for the definition jof managed
objects.

— ITU-T Recommendation X.723 (1993) | ISO/IEC 10165-5:19%bymation technology — Open|Systems
Interconnection — Structure of management information: Genefie management information.

— ITU-T Recommendation X.727 (1999) | ISO/IEC 10165-920@@mation technology — Open|Systems
Interconnection — Structure of management information: Systems management application layer
managed objects.

22 Paired ITU-T Recommendations | I nter national Standards equivalent in technical content
—  CCITT Recommendation X.208 (1988hpecification of Abstract Syntax Notation One (ASN.1).

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

— CCITT Recommendation X.290%(1995), O&informance testing methodology and framework for
protocol Recommendations:fop ITU-T applications — General concepts.

ISO 9646-1:1994, Information technology — Open Systems Interconnection — Conformance testing
methodology and framework — Part 1: General concepts.

—  CCITT Recommendation X.700 (199®)anagement framework for Open Systems Interconnection (OS)
for CCITT Applications.

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

23 Additional references
~\~1TU-T Recommendation M.3100 (199%jeneric network information model.

3 Definitions

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

31 Basic reference model definitions

This Recommendation | International Standard makes use of the following terms defined in ITU-T Rec. X.200 |
ISO/IEC 7498-1:

a) open system;

b) systems management.

2 ITU-T Rec. X.287 (1999 E)
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32 Management framework definitions

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

a) managed object;
b) systems management application-entity.

33 CM | S definitions

This Recommendation | International Standard makes use of the following terms defined in ITU-T Rec. X.710 |
I SO/IEC 9595:

a) attribute;

b) Common Management Information Service Element;

¢) Common Management Information Service.

34 Remote Oper ations definitions

This|Recommendation | International Standard makes use of the following terms defined in CCITT Rec. X]219 |
ISO/IEC 13712-1:

a) invoker;

b) performer.

35 Systems management overview definitions

This|Recommendation | International Standard makes use of thefellowing terms defined in ITU-T Rec. X701 |
I SO/IEC 10040:;

a agent;

b) agentrole;

¢) generic definitions;

d) managed object class;

€) managed (open) system;
f)  manager;

g) manager role

h) MIS-User;

i) notification;

i) notificationtype;

k) systems management application protocol;

) «systems management functional unit.

3.6 Management infor mation model definitions

This Recommendation | International Standard makes use of the following terms defined in CCITT Rec. X.720 |
ISO/IEC 10165-1:

a) attribute type;

b) containment hierarchy.

37 Guidelinesfor the definition of managed objects definitions

This Recommendation | International Standard makes use of the following term defined in CCITT Rec. X.722 | ISO/IEC
10165-4:

— template.

ITU-T Rec. X.287 (1999 E) 3
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4 Symbols and abbreviations

For the purposes of this Recommendation | International Standard, the following abbreviations apply.
ACSE  Association Control Service Element
AE Application Entity

AEI Application Entity Invocation

ALS Application Layer Structure

AP Application Process

AP Application Process Invocation

ASE Application Service Element

ASO Application Service Object

CL Connectionless

CMISE Common Management Information Service Element
CO Connection Oriented
DN Distinguished Name

FU Functional Unit
GMI Generic Management Information
oSl Open Systems I nterconnection

PDU Protocol Data Unit

PM Protocol Machine

PPDU  Presentation Layer PDU

PSA Presentation Layer SAP

RDN Relative Distinguished Name
ROSE Remote Operations Service Element
SAP Service Access Point

SMASE Systems Management Application Service Element
SSAP  Session Layer SAP

TSAP  Transport Layer SAP

TSDU  Transport Service Data Unit

UL Upper Layer

5 Conventions

This [Recommendation”| International Standard makes use of the template notation defined in CCITT Rec. X[722 |
I SO/IEC 10165:4 ‘as'the notation for defining managed object classes and the abstract syntax notation defined in QCITT
Rec. X.208 | ISOAEC 8824 as the means of defining ASN.1 data types associated with the use of template notation.

6 OO L OAL
VOl VIUVY

This Recommendation | International Standard defines Managed Objects that represent OSI Management'’s view of those
elements of an Open System which support the OSI Session, Presentation and Application Layer services subject to OSI
management operations.

The defined objects are of four different kinds:

— Communication Entities representing active functional elements which perform communication
processing functions within a system.

— Protocol Machines performing communications functions within an entity.
—  Service AccessPoints at which services are provided by an entity to the user entity.

— Connections and Associations established between entities for the transfer of service or protocol data.

4 ITU-T Rec. X.287 (1999 E)
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irst three kinds of objects are of a static nature, and the last kind is of a more dynamic nature.

Upper Layer Model

The relationship between the Upper Layer object at each layer follows the structure as defined in the lower layers. This
structure of objects in the lower layers, as defined by ITU-T Rec. X.283 | ISO/IEC 10733, Elements of management
information related to the OSl Network layer and ITU-T X.284 | ISO/IEC 10737, Elements of management information
related to the OSI Transport layer, isasillustrated in Figure 1.

|
T
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opera

N-lay
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comr
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N-lay
"Reg

TRy et

Sub-System

N-layer Entity

N-layer Protocol
Machine (PM)

N-layer PM
Invocation

T0409400-98/d01

Figure 1 — Generic.®SI Layer Containment Hierarchy

yer subsystems are subclasses.of the managed object class "Rec. X.723 | ISO/IEC 10165-5:1994":subsystem
ned object class is used_as-a common containment point for managed objects in a system that relates
tion on the N-layer.

er entities are ,subclasses of the managed object class "Rec. X.723 | ISO/IEC 10165-5:1994":com
sEntity. This~managed object class is used to represent the active functional elements which pe
hunications precessing functions within a system, e.g. Network Entity, Transport Entity, etc. The local SapN
Lite contains a set of distinguished names of layer (N—1) SAPs or ports at which services are provided to

er protocol machines are subclasses of either "Rec. X.723 | ISO/IEC 10165-5:1994".clProto

This
0 the

muni-
rform
ames
the entity.

colMachine or

L X723 | ISO/IEC 10165-5:1994":.coProtocolMachine. These represent the protocol machin

e performing

comr

nunications (connectionless-mode or connection-mode, respectively) within an entity. T'he informat

on represented

may include the information across all invocations initiated by this protocol machine. A protocol machine includes the
mechanism for both the establishment and data-transfer phases of the communications.

N-layer invocations are subclasses of "Rec. X.723 | ISO/IEC 10165-5:1994":singlePeerConnection and represent an
association or a connection established between N-layer entities for the transfer of service or protocol data (using an
N-layer protocol of the N-layer protocol machine). The underlyingconnectionNames attribute contains the distinguished

names of the managed objects that represent the underlying connections or physical media used by the connection
(i.e. supporting service invocation).

This same model essentially applies to all the layers in the OSI model. However, at the application layer, the protocol
machine is actually composed of different protocol modules or components called Application Service Objects (ASOSs).
These components represent the different establishment (and termination) and data transfer phases of communication.

ITU-T Rec. X.287 (1999 E)
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Generally, ACSE (a subclass of ASO) will be the ASO that provides the establishment phase with one or more other
ASOs composing the data transfer phase. Although the ASOs are often referred to as protocol machines themselves, they
actually represent only a component. While it is true that certain ASOs may have a state machine (e.g. CMISE PM,
SMASE PM, ACSE PM), it is only the combination of ASOs and ACSE that constitutes a protocol machine in the same
sense as the lower layers, i.e. containing both the establishment and data transfer phases.

As aresult, in this Application Layer Model, it may be necessary to show the "structure" of the "constructed” PM in

terms of its ASOs. This same "structure" is also reflected in the PM’s invocations of the ASOs. The relationship between
a PM and its ASOs (i.e. its "structure") is represented by naming. Naming may also be used to show the relationship
between the invocation of an application layer PM and its component ASO. If naming is used to represent the

components of a PM and its invocation, the naming structures of an application layer PM and that of its invocation

should be isomorphic. (See Figures 7 and 8.)

Becduse the Application Layer PM is a composition, it is not modelled as a separate object from|its entity, the
Appl|cation Entity. Rather, only the component PMs, the ASOs, are represented as managed objects. Therefore, in the
application layer, the application layer entity and its PM are modelled as one object, called the Applicatipn Entity (AE).
This|object then contains or is related to the objects that represent the modules or components’of the RM; these objects
are ASOs or subclasses of ASO. Also in order to represent the structure of the companent invocatigns in the same
configuration as the components themselves the invocation of this application Layer-PM, called Apglication Entity
Invogation, is modelled as a separate object in order to represent the structure of the'component invocations (e.g. it can
be used as the "container" of the component invocations).

In the lower layers as seen above, the PM invocations are contained in theirtespective PMs. Unlike the lower layers,
howgver, the Application Layer models the components of the protocol maehine and its invocations. Therefore, in the

application layer model, an invocation has a relationship to both its carresponding PM component gnd its superior

invog¢dion. The relationshp beween a coponen invocaion andits containing invocdion objet is represetgd by

naming, in which the component invocations are named with respéct to the application layer invocation object and

reprgsent the structure of the invocation. Each component invocation has a pointer to its corresponding|PM component.
This|relationship is represented by the attribute invocationOfPointer. If the structure of the PM is simple enough, this

relationship may be represented by naming. See Figure 4 forpossible name bindings.

For the Application Layer Structure (ALS) defined in ITU-T Rec. X.227 | ISO/IEC 8650-1, the concept|of an Appli-

cation Service Object (ASO) and its recursive structure also needs to be modelled. An ASO is an elemgnt within an AE
reprgsenting a set of capabilities: it contains two ormore ASOs combined with a Control Function (CF) that controls the
interactions among its components.

The ferm ASE is used to refer to specializet,;ASOs that cannot be decomposed, that is, they cannot be domposed of othe
ASOE.

Spegific ASEs are modelled as subgclasses of ASO.

An ASO that contains an Estahlishment ASE (e.g. ACSE) and at least one data transfer ASE is called an| ASO Entity. An
AE i$ a specialized ASO Entity that includes an Establishment ASE (e.g. ACSE) among its ASO(s) and/pr ASE(s); it is
always the outermost ASO Entity in an Application Layer which refers to a PSAP. An AE can alsp contain the
folloying: ASO Entitiestwhich include ACSE (ASOEs); ASOs which do not contain ACSE; and ASEs.

With|respect to specialized ASEs, only the management of ACSE is standardized in this Recommendatign | International
Stanpard. Manhagement of other ASEs, like CMISE, ROSE, SMASE etc. might be specified in other standards.

6.2 Managed Object Hierarchy

6.2.1 Session Layer Managed Object Classes

The following managed object classes are defined for the session layer:
a) Session Entity;
b) Session Connection-oriented Protocol Machine;
c) S (Session) SAP;
d) Session Connection;

e) Session Subsystem.

6 ITU-T Rec. X.287 (1999 E)


https://standardsiso.com/api/?name=81be24be7d5c00baedb62e61093c77e0

The session layer containment hierarchy isillustrated in Figure 2.

Session
Subsystem

Session
Entity

I SO/IEC 10165-8 : 2000 (E)

Session
SAP

Session
Co-PM

Session
Connection

i

T0409410-98/d02

Figure 2 — Session Layer Containment Hierarchy,

6.2.2 Presentation Layer Managed Object Classes

The flollowing managed object classes are defined for the presentationlayer:

f)  Presentation Entity;

h) P (Presentation) SAP;
i)  Presentation Connection;

i) Presentation Subsystem.

0) Presentation Connection-oriented Protocol Machine;

The presentation layer containment hierarchy isillustrated in Figure 3.

Presentation
Subsystem

Presentation
Entity

Presentation
SAP

Presentation
Co-PM

Presentation
Connection

i

T0409420-98/d03

Figure 3 — Presentation Layer Containment Hierarchy
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6.2.3

Application Layer Managed Object Classes

The following managed objects are defined for the application layer:

A ge

k) Application Entity;

I)  Application Entity Invocation;

m) ACSE;

n) ACSE Association;

0) Application Subsystem;
p—APRAppHeationProcessH-Hvecation:
g) ASO Entity;

r)  ASQ;

s) ASO Invocation.

heric application layer containment hierarchy isillustrated in Figure 4.

Application
Subsystem
AP "GMI™:
Invocation Application
Process
Application Entity Applic_ation
Invocation Entity
ASO Invocation ASO
(and subclasses) (and subclasses)

L 9

T0409430-98/d04

Figure 4 — Generic Application Layer Containment Hierarchy
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Inheritance

6.3

The inheritance hierarchy for the managed object classes defined for the session, presentation and application layers is

illustrated below in Figure 5.

&,
rO\ s100[qO Jake Jaddn jo AyoduessiH asuellayu| — g ainbi4
%
Q .S66T : G-G9TOT DAN/OS 1| €22°X 994, =.IND.,
/W\ WZ66T : 2-G9T0T DAI/OS 1| TZ2 X "99d.=.I N,
\O SplepLelS [euo [feusdiu | | SUOIIEPUBLILINISY JBUI0 Ul pau PP 81e s3sse(d 109[qo papeys
&
Y0 Anuz
/V\ uolreoldde
Q |
1e20AU| £
uol1eI00SsY & Amuz asde H_wmw walsAsqns
osoe uores) mm uoneoldde
. —T

auuo) || wdo)
desd cﬂﬂﬁ@mma uoneluasald a3 || walsAsans
Y/ uonelupsald uoneluasald

- Q %
uon9IdUUO wdo)
oo fi | wowa Joa | [ warers
SOP/00-080¥THOL K i -
UoIEI0AU| UoIeI0AU|
de ose ose
Ogq,

ITU-T Rec. X.287 (1999 E)


https://standardsiso.com/api/?name=81be24be7d5c00baedb62e61093c77e0

| SO/IEC 10165-8 : 2000 (E)

6.4

6.4.1

Relationships

Layer N-1 Services

Each entity has arelation to the SAP managed object of its underlying layer.

6.4.2

Connections

There is a relationship between a connection/association and its underlying connection managed objects. At
the presentation and session layers, and for entities at the application layer (i.e. ASO Entities, Application Entity), there

is a relationship between a connection/association and

its underlying connection managed object.

The

underlyingConnectionNames attribute pointer is used to represent this relationship. For example, the presentation
connection is related to the session connection via the ||ndprlyi ng(‘nnnpr‘tinnNamm attribute pni nter An Appli

ation

Entit

6.5

Session and presentation layer invocations

Invocation points to its presentation Connection using the same attribute pointer.

Figure 6 illustrates the various relationships among managed objects at the session and presentation layers.
relatipnships are represented either via containment (illustrated as straight lines) or via pointercattributes (illustraled as

Mhese

lowe
layer
SAP

arrowed lines).
Presentation Session
upper Subsystem Subsystem
layer localSanN
i ocalSapNames
Entity | | localSapNames
localSap Presentation Session
Names Entity Entity '\
uderEntity userEntityNames userEntity
Names Names
Presentation Presentation Session Session
SAP Co-PM SAP Co-PM
underlyingConnectionNames :
Presentation g Session
Connection Connection

[supportedConnections]

Figure 6 — Presentation and Session Layer Relationships

T0409450-9
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6.6 Application entity and application entity invocations

An example of a containment hierarchy for atypical application layer using ACSE and other ASESs appearsin Figure 7.
This figure aso identifies the other relationships between object instances represented by pointer attributes (illustrated as
arrowed lines). Figure 8 shows an example for a generic application layer using ASO Entities, ASOs and ASEs.

A Lioati
A ppcatotT

Subsystem

AP ) invocationOfPointer Application
Invocation Process

underlyingConnectionNames
N pres.Conn.
Application
Entity
Invocation invocationOfPointer Application IocaISapNames= o
Entity. < -
userEntityNames
I —1
pCSE other ASE
pssociation invocations ACSE other ASEs
T 7y
invocationOfPointer e invocationOfPointers ... T0409460-p8/d07

Figure 7 — Application-Layer Containment Hierarchy with ACSE

The $olid lines represent -containment relationships between managed object instances. Containment relationships are
used [to determine the Distinguished names for managed object instances (i.e. the contained managed object instapce is
namegd within the scape’/of the containing managed object instance). An arrowed line represents a relationship attfibute
(i.e. pointer from ene managed object instance to another).

An Application process is part of an open system. A managed open system (represented by a managed object sich as
systen managed object defined i in CCITT Rec. X.721 | ISO/I EC 10165-2 or managedEIement managed object deﬁ edin

process may also be contained in the system object directly. In this case, the Application Entity is contained in the
Application Subsystem rather than the Application Process.

The name of the application entity isits application entity title, and the name of the application processis its application
process title. It is possible, with the proper name bindings and choice of naming attributes, to have the name of the
managed objects representing an Application entity and its Application process to be the same as the Distinguished
Names of their form 1 Application entity title and Application processtitle, respectively.

To enable naming harmony between the AE-title and the name of the AE managed object, the naming attribute (Relative
Distinguished Name / RDN) of the Application entity managed object instance must be the form 1 Application entity
qudlifier.

ITU-T Rec. X.287 (1999 E) 11


https://standardsiso.com/api/?name=81be24be7d5c00baedb62e61093c77e0

| SO/IEC 10165-8 : 2000 (E)

System

Application
Subsystem

Application
Process

‘ Mgf%inter

P /
Invocation
ASO _
invocationOfPointer | [~ T T T T |
| App. CO PM I
L —— — — — 4
ASO ASO Establishment ASO )
Entity Invocation ASE Invocation Entity ASO Establishment ASE
| . (ACSE or non-ACSE)
nvocation
ASO ASE ASO Establishment
Ipvocation Invocation ASE
T0409470-
invocationOfPointers
NPTE 1 — Each component of the uppermost’/ASO Invocation points to its corresponding component under the A
NOTE 2 — An ASO Entity must contain an’Establishment ASE (may be ACSE or non-ACSE).
NPTE 3 - In this figure, the ASO Invocation structure is isomorphic to its corresponding ASO Entity structure.
NTE 4 — Entities that are shaded are outside the scope of this Application Layer.
NOTE 5 — Solid lines indicate containment relationships, arrowed lines indicate attribute pointer relationships.

Figure 8 — Generic Application Layer Containment Hierarchy

7 Generic definitions

7.1

Imported definitions

8/d08

50 Entity.

7.1.1

Imported managed object classes

The following managed object classes and their associated attributes are imported from ITU-T Rec. X.723 |
ISO/IEC 10165-5 and CCITT Rec. X.721 | ISO/IEC 10165-2:

— "Rec. X.723 | ISO/IEC 10165-5:1994":applicationProcess

"Rec. X.723 | ISO/IEC 10165-5:1994":applicationProcessld
"Rec. X.723 | ISO/IEC 10165-5:1994":applicationProcessTitle
"Rec. X.723 | ISO/IEC 10165-5:1994":supportEntityNames
"Rec. X.721 | ISO/IEC 10165-2:1992".0perationalState

12 ITU-T Rec. X.287 (1999 E)
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— "Rec. X.723 | ISO/IEC 10165-5:1994":communicationsEntity
— "Rec. X.723 | ISO/IEC 10165-5:1994":communicationsEntityld
— "Rec. X.723 | ISO/IEC 10165-5:1994":localSapNames
— "Rec. X.721 | ISO/IEC 10165-2:1992".0perationalState
— "Rec. X.723 | ISO/IEC 10165-5:1994":coProtocolMachine
— "Rec. X.723 | ISO/IEC 10165-5:1994":coProtocolMachineld
— "Rec. X.721 | ISO/IEC 10165-2:1992".0perationalState
— "Rec. X.723 | ISO/IEC 10165-5:1994":Sap1l

= ‘Ret X723 1SOAEC 10165-5:1994 sapid

— "Rec. X.723 | ISO/IEC 10165-5:1994":sap1Address

— "Rec. X.723 | ISO/IEC 10165-5:1994":userEntityNames
— "Rec. X.723 | ISO/IEC 10165-5:1994":Single peer connection

— "Rec. X.723 | ISO/IEC 10165-5:1994":connectionld

— "Rec. X.723 | ISO/IEC 10165-5:1994":underlyingConnectionNames

— "Rec. X.723 | ISO/IEC 10165-5:1994":supportedConnectionNames (conditional)
— "Rec. X.723 | ISO/IEC 10165-5:1994":subsystem

— "Rec. X.723 | ISO/IEC 10165-5:1994":subsystemld

Imported name bindings

ollowing name bindings are imported from ITU-T Rec. X.723 | ISO/IEC 10165-5:
— applicationProcess-system;
— communicationsEntity-subsystem;
—  coProtocolMachine-communicationsEntity;
—  sapl-communicationsEntity;
— singlePeerConnection-coProtocelMachine;

—  subsystem-system.

communicationsEntity-subsystem namebinding is used for naming instances of sessionEntity
onSubsystem and for naming instances of presentationEntity to presentationSubsystem.

coProtocolMachine-communicationsEntity namebinding is used for naming instances of sessionCo
ssionEntity and for.naming instances of presentationCopm with respect to presentationEntity.

sapl-communicationEntity namebinding is used for naming instances of sSap to sessionEntity
hces of pSap\to-presentationEntity.

singlePeerConnection-coProtocolMachine namebinding is used for naming instances of sessio
onCopm and for naming instances of presentationConnection to presentationCopm.

vith respect to

bm with respect

hnd for naming

nConnection to

7.2

721

Sessio tayer arraged object thasses

Session Subsystem

This subclass of "Rec. X.723 | ISO/IEC 10165-5:1994":subsystem holds reference information about Session subsystem.

It specializes by adding only behaviour.

722

Session Entity

This subclass of "Rec. X.723 | ISO/IEC 10165-5:1994":communicationsEntity holds reference information about
Session entity.

It specializes by adding only behaviour.

ITU-T Rec. X.287 (1999 E)
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7.2.3 Session COPM

This subclass of "Rec. X.723 | ISO/IEC 10165-5:1994":coProtocol Machine holds reference information pertaining to the
capabilities of a Session protocol machine.

It specializes by adding the following attributes:
—  Session protocol versions supported (bitstring);
—  Session functional units supported (bitstring);

—  Session optional support requirements (i.e. segmenting).

724 SSAP

This|subclass of "Rec. X.723 | ISO/IEC 10165-5:1994":sapl has the S-selector and the binding between|the Presentation

Entity and the sap.

It specializes by adding only behaviour.

7.2.5 Session Connection

This|subclass of "Rec. X.723 | ISO/IEC 10165-5:1994":singlePeerConnection holds reference informatign pertaining to
the gingle session connection for the association. The underlying connections Jattribute is used to poing to the transport

connection used.

It spgcializes by adding the following attributes:
—  Session protocol version in use;
— Session functional units negotiated in use;

— it may have an attribute for the negotiated,maximum TSDU size if segmenting is in use.

NOTE — Subclasses of this object class may be defined to include statistics on PPDU transfers which takp place over the
connection.
7.3 Presentation layer managed object-classes

731 Presentation Subsystem

This|subclass of "Rec. X.723 | ISO/NEC 10165-5:1994":subsystem holds reference information about Presentation
Subsystem.

It specializes by adding onlybehaviour.

732 Presentation-Entity

This|subclass ef) "Rec. X.723 | ISO/IEC 10165-5:1994":communicationsEntity holds reference information jpbout
Presgntation. Entity.

It spgcializes by adding only behaviour.

7.3.3 Presentation COPM

This subclass of "Rec. X.723 | ISO/IEC 10165-5:1994":coProtocol Machine holds reference information pertaining to the
capabilities of a Presentation protocol machine.

It specializes by adding the following attributes:
— Presentation functional units supported (bitstring);
— Abstract syntaxes supported (set of OBJECT IDENTIFIER);
— Transfer syntaxes supported (set of OBJECT IDENTIFIER).

14 ITU-T Rec. X.287 (1999 E)
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PSAP

This subclass of "Rec. X.723 | ISO/IEC 10165-5:1994":sap1 has the P-selector and the binding between the AE and the

sap.

It specializes by adding only behaviour.

735

Presentation Connection

This subclass of "Rec. X.723 | ISO/IEC 10165-5:1994":singlePeerConnection holds reference information pertaining to
the single presentation connection for the association. The underlying connections attribute is used to point to the session
connection endpoint used.

It spe

N

(@]

7.4

74.1

This
mach

It spH
74.2

This
subsy

It Spe
74.3
This

It Spe

74.4

This
abou

HP ) by addina-tha fallavaioo ottt by ot o
IOIIILCOUy WUIIIU LIICIUIIUV\IIIIU AL TUULCO.
—  presentation functional units negotiated in use;

—  presentation contexts in use.
DTE — Subclasses of this object class may be defined to include statistics on PPDU transfers’which tak

onnection.

Application layer managed object classes

Application entity

ine.
icializes by adding behaviour which restricts the values of its asoEntifyattributes.

Application subsystem

subclass of "Rec. X.723 | ISO/IEC 10165-5:1994":subsystem holds reference information about an Appli
stem.

icializes by adding only behaviour.

ASO
subclass of "Rec. X.721 | ISO/IEC 10165-2:1992":top holds reference information about an ASO.

icializes by adding the following attributes:
— "Rec. X.723 | ISO/[EC 10165-5:1994":communicationsEntityld;
— asoTitle;
— asoQualifier;
— "Rec X.721 | ISO/IEC 10165-2 : 1992":0perationalState.

A SO entity

subclass of aso and "Rec. X.723 | ISO/IEC 10165-5:1994":communicationsEntity holds referen
t an“ASO entity.

b place over the

subclass of asoEntity holds reference information about an Application ertity’ and its associated ACSE prgtocol

ation

Ce information

It specializes by adding the following attribute:

7.45
This

— application context names supported.

ACSE

subclass of aso holds reference information about ACSE application service element.

It specializes by adding the following attributes:

— ACSE functional units supported as initiator;
— ACSE functional units supported as responder;

— ACSE editions supported.

ITU-T Rec. X.287 (1999 E)
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ASO Invocation

This subclass of "Rec. X.721 | ISO/IEC 10165-2:1992":top holds reference information about an invocation of an ASO
or of an ASO entity.

It specializes by adding the following attributes:

747

— "Rec. X.723 | ISO/IEC 10165-5:1994":connectionid;

— invocationOfPointer.

Application entity invocation

This

information about an application entity invocation.

It spgcializes by adding only behaviour.

7.4.8
This

It sp¢

749

This
proc

It spgcializes by adding the following attributes:

7.5

The

subclass of asolnvocation and "Rec. X.723 | ISO/IEC 10165-5:1994":singlePeerConnection -

ACSE association
subclass of asolnvocation holds reference information about an ACSE assagiation.

pcializes by adding the following attributes:

— calling AE title;

—  ACSE functional units negotiated in use;

— Application context in use;

— parent ASO invocation (relationship pointerde parent ASO invocation. It could be the AEI);

— it may also have an attribute for the called AE Title, if the AE Title is known.

AP invocation

subclass of "Rec. X.721 | ISQ/IEC 10165-2:1992":top holds reference information about 3
bss (AP) invocation.

— aplnvocationid;

— invocation®fPointer, to identify the specific AP it is an invocation of.

Name bindings

olds reference

n application

ollewing hame bindings are defined in this Recommendation | International Standard for support of tre model:

16

— aplnvocation-applicationSubsystem,;

applicationProcess-applicationSubsystem;
— asolnvocation-aplnvocation;

— asolnvocation-asolnvocation;

— asoEntity-applicationProcess;

—  aso-asoEntity;

aso-aso.

ITU-T Rec. X.287 (1999 E)
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Annex A

Monolithic Upper Layer

(Thisannex forms an integral part of this Recomendation | International Standard)

Given that a separate layer managed object design is defined, the characteristics of the separate managed objects can be
included in defining a merged or monolithic upper layer objects (e.g. a monoalithic upper layer entity managed object, a
monolithic upper layer connection protocol machine managed object, and a monolithic upper layer connection managed
object, as shown in Figure A.1). Monolithic upper layer implementations are not adequately modelled by separate
man?-upd nhj ects for each pmtn(‘nl I.qypr The maonalithic Lpper Inypr nhj ect classes define pc.q:nfially merqge the
functjonality of the separate session layer, presentation layer and application entity object classes into one objeet| class
for an entity, a connection protocol machine and a connection. Note that the behaviour at the application layer for the
applitation entity’ s constituent ASO Entities, ASOs, and ASEs does not change.

The management information in the monolithic managed object design is essentially the same _as~the management
information in the separable upper layer managed object design previously defined.

The information being kept is the same for the monolithic managed object case as for the separate managed object| case,
except for the lack of need for the one-to-one relationship pointers.

The monolithic upper layer entity managed objects are appropriate when the implementation has combined the pper
layer|protocols into a single entity.

For the monolithic UL entity managed object class, multiple inheritance is used-from the application entity, presenfation
entity, session entity, presentation COPM, and session COPM managed qbje€t classes. The PSAP and SSAP do nof need
to bqg represented because null selectors are appropriate in the monalithic case. Specific implementations which use
non-iull selectors could subclass. The local SAP names attribute is used to point to the TSAP managed object.

Similiarly, for the monolithic UL Connection managed object elass, multiple inheritance is used from the Appligation
Entity Invocation, Presentation Connection, and Session Conngection managed object classes.

It would not be easy to merge the ASO/ASE specific association information objects, due to the one-to{many
contginment relationship. Having a different monalithic ASO/ASE-association endpoint subclass defined for| each
ASOJASE-typeis not practical due to the combinatorial complexity involved.

Ther¢ is benefit in retaining separate managed object instances to maintain each ASO/ASE invocation’s view ¢f the
assodjiation.
Al Monolithic Upper Layer Subsystem

This pubclass of applicationSubsystem, presentationSubsystem, and sessionSubsystem holds reference information fabout
an application subsystem.which has monolithic connection of all three upper layers.

It specializes by adding.only behaviour.

A2 Menolithic Upper Layer Entity

This|subclass of applicationEntity, presentationEntity, sessionEntity, presentationCopm and sessionCopm |holds
P e . 2 : . L .

It specializes by adding the following attributes:
—  presentation selector value;

—  session selector value.

A3 Monolithic Upper Layer Connection

This subclass of applicationEntitylnvocation, presentationConnection, and sessionConnection holds reference
information about an application connection which has monolithic connection of all three upper layers.

It specializes by adding only behaviour.

ITU-T Rec. X.287 (1999 E) 17
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System
Application || Presentation Session
Subsystem || Subsystem Subsystem
Application
Process Monolithic UL Subsystem
invpcationOfPointer AP .
Invocation
Application | |Presentation Session
Entity Entity Entity
underlyingConnectionNames éﬁgll)fa“on Presentation Session
icati : {lCO PM CO PM
§pp||cat|on Presentation| | Session i COPM i
ENntity . O N L R
. Connection Connection -
nvocation ||~ " | | T T | T RS TR NN e :
. - - Sa sSap
Monolithic UL Connection invocationOfPointer Bttt B e P
Monolithic UL Entity
ACSE other ASE
Association invocatjons ACSE other ASEs
&
invocationOfPointer " invocationOfPointers --"}'0'409480_9 /09
NQTE 1 — Transport entities are shaded because they are outside the scope of this Recommendation | Internationfl Standard.
NQTE 2 — Solid linés jndicate containment relationships, arrowed lines indicate attribute pointer relationships.
Figure A.1 — Monolithic Upper Layer Managed Object Classes and their Relationships
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Annex B

Management I nfor mation Definitions
(This annex forms an integral part of this Recommendation | International Standard)

--<GDMO.Document " ITU-T Rec. X.287 | ISO/IEC 10165-8 : 2000"
-- {joint-iso-ccitt ms(9) smi(3) part8(8) }>--
--<GDMO.Version 1.3"ITU-T Rec. X.287 | ISO/IEC 10165-8 : 2000" >--

aCSE MANAGED OBJECT CLASS
DERIVED FROM aso;
CHRARACTERIZED BY
aCSEPackage PACKAGE
BEHAVIOUR
aCSEBehaviour BEHAVIOUR
DEFINED AS
! Thissubclass of aseisa specialized application
service object holds reference infor mation about an ACSE
application service element. It specializes by adding the
following attributes:
- acseFUinitiator, the ACSE functional unitssupported as
initiator;
- acseFUr esponder, the ACSE functional units supported as
responder;
- acseEditionsSupported, the ACSE editions supported;

An application service element does not qualify asan
asoEntity or asa" Rec. X.723 | ISO/IEC 10165-5:

1994" :communicationsEntity becauseit does not have both
the association phase and thetransfer phase of
communication. ACSE provides only the association phase'of

communication.
s

NTTRIBUTES
acseFUinitiator GET,
acseEditionsSupported GET,

acseFUresponder GET;;;
REGISTERED AS{UL-AttributeM odule.acseM©CI d};

acseAlssociation MANAGED OBJECT CLASS
DERIVED FROM asol nvocation;
CHARACTERIZED BY
agseAssociationPackage PACKAGE
BEHAVIOUR
acseAssociationBehaviour BEHAVIOUR
DEFINED AS
IThis subgclass of asel nvaocation holdsreference infor mation
for an AGSE association. It specializes by adding the
following attributes:
- calling AE title,
—ACSE functional unitsnegotiated in use,
-'Application context in use,
- parent ASO invocation (relationship pointer to parent ASO
invocation, which could bethe AEI).

It may also have an attributefor the called AE title, if
known.!;;
ATTRIBUTES
callingAEtitle GET,
acseFUinUse GET,
applContextlnUse GET,
parentASOinvoc GET;;;
CONDITIONAL PACKAGES
calledAEtitlePackage PACKAGE
ATTRIBUTES
calledAEtitle GET;
REGISTERED AS {UL-AttributeM odule.calledAEtitlePld};
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PRESENT IF !Present only if thecalled AE Titleisknown. !;
REGISTERED AS {UL-AttributeM odule.acseAssociationM OCl d};

aplnvocation MANAGED OBJECT CLASS
DERIVED FROM "Rec. X.721 | 1SO/IEC 10165-2 : 1992" :top;
CHARACTERIZED BY
apl nvocationPackage PACKAGE
BEHAVIOUR
apl nvocationBehaviour BEHAVIOUR
DEFINED AS

! Thissubclass of " Rec. X.721 | 1SO/IEC 10165-2 :
1992" :top holdsreference information about an Application
Process I nvocation. It specializes by adding the following
attributes:

- aplnvocationl d,;
- invocationOfPointer.

The aplnvocationld attribute serves asthe naming attribute
for instances of this class. The invocationOfPointer
attributeidentifiesthe specific Application Process

(using the distinguished name, DN, of an instance of the
"Rec. X.723| 1SO/IEC 10165-5 : 1994" :applicationProcess
managed object class) of which theinstance of this class
isan invocation. !;;

ANTTRIBUTES

aplnvocationld GET,

invocationOfPointer GET;;;

REGISTERED AS{UL-AttributeM odule.apl nvocationM OCl d};

appli¢ationEntity MANAGED OBJECT CLASS
DERIVED FROM asoEntity;
CHARACTERIZED BY
applicationEntityPackage PACKAGE
BEHAVIOUR
applicationEntityBehaviour BEHAVIOUR
DEFINED AS
IThissubclass of asoEntity holdsreference inforiation
about an application entity. For an instance of\the
applicationEntity object class, the asoQualifier attribute
containsthe value of the local application entity (AE)
qualifier. The asoTitle attribute contains the value of the
associated application process (AP) title. The
communicationsEntityld attribute’holdsthe instance’'s
Application Entity (AE) | d..The local SapNames attribute
identifies a pSAP object instance.

An applicationEntity, object is always the outermost ASO
Entity in an AP and.serves asthe supporting service for
all of its contained-ASOs (including ASO Entitiesand
ASEs). !;;:;

REGISTERED AS {UL*AttributeM odule.applicationEntityM OCI d};

appli¢ationEntityhavocation MANAGED OBJECT CLASS
DERIVED EROM

"Rec. X723 | 1SO/IEC 10165-5 : 1994" :singlePeer Connection,
agolavocation;

CHARACTERIZED BY

applicationEntityl nvocationPackage PACKAGE
BEHAVIOUR
aElnvocationBehaviour BEHAVIOUR

DEFINED AS
! Thissubclass of " Rec. X.723 | 1SO/IEC 10165-5 :
1994" :singlePeer Connection and asol nvocation represents an
invocation of an application entity. It addsno additional
attributes.

Theinherited " Rec. X.723 | I SO/IEC 10165-5:

1994" :connectionld attribute serves asthe naming attribute
for instances of this class, and representsthe application

entity (AE) invocation id. Theinherited attribute" Rec.

X.723 | ISO/IEC 10165-5: 1994" :underlyingConnectionNames
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identifies the supporting services or connections, which
for instances of this classis a presentation address (the
distinguished name of an object instance representing a
presentation invocation). Theinherited invocationOfPPointer
attributeidentifiesthe application entity of which an
instance of thisclassisan invocation. !;;;;

REGISTERED AS {UL-AttributeM odule.applicationEntityl nvocationM OCl d};

applicationSubsystem MANAGED OBJECT CLASS
DERIVED FROM  "Rec. X.723 | ISO/IEC 10165-5 : 1994" :subsystem;
CHARACTERIZED BY
applicationSubsystemPackage PACKAGE
BEHAVIOUR
applicationSubsystemBehaviour BEHAVIOUR

DEFINED AS
! Thissubclass of " Rec. X.723 | 1SO/IEC 10165-5 :
1994" :subsystem is used as a common containment point for
managed objectsin a system that relate to the application
layer (i.e., application entity Mos). It can usethe" Rec.
X.723 | ISO/IEC 10165-5: 1994" :subsystem-system Name
Binding. !;;;;

REGISTERED AS {UL-AttributeM odule.applicationSubsystemM OCl d};

aso MANAGED OBJECT CLASS
DERIVED FROM  "Rec. X.721|1SO/IEC 10165-2 : 1992" :top;
CHARACTERIZED BY
agoPackage PACKAGE
BEHAVIOUR
asoBehaviour BEHAVIOUR
DEFINED AS
! Thissubclass of " Rec. X.721 | 1SO/IEC 10165-2 :
1992" :top holdsreference information about an ASO, whichtis
a collection of two or more ASOs (including specialized
ASOs, e.g., ASEs) together with a Control Function that
moder ates the inter actions of the component ASEs ahd*ASOs
with the service provided and the supporting service. An
ASO contains one or more ASEs/ASOsthat pravide for data
transfer phase of communication. An ASO mayalso contain an
ASE that providesfor the establishment phase of
communication. An ASO association can only be established
toan ASO that providesfor both thefestablishment and data
transfer phases.

Thismanaged object classishon-instantiable. Subclasses
of this class provide inforrmation about specific ASOs
including the infor mation-about the Controlling Function.
Theinformation abeut the Control Function may only be
specified via the behaviour definitions of subclasses of
this class, but.can-be made visible via attributes of the
subclassif peeded.

It specializes by adding the following attributes:

- "Ree,X.723 | I SO/IEC 10165-5 :

1994 communicationsEntityl d;

asoTitle;

-asoQualifier;

- "Rec. X.721 | ISO/IEC 10165-2 : 1992" : oper ational State.

Theattribute" Rec. X.723 | | SO/IEC 10165-5:
1994" :communicationsEntityl d serves as the naming attribute
for instances of this class. The ASO Nameisformed by
concatenating the asoTitle and the asoQualifier. The
operationalState is used to indicate whether instances of
thisclass are enabled or disabled, the syntax and
semantics of which are defined in Rec. X.721 | ISO/IEC
10165-2 and Rec. X.731 | ISO/IEC 10164-2. !;;
ATTRIBUTES

"Rec. X.723 | 1SO/IEC 10165-5 : 1994" :communicationsEntityld GET,

asoTitle GET,

asoQualifier GET,

"Rec. X.721 | ISO/IEC 10165-2 : 1992" :oper ationalState GET;;;
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REGISTERED AS {UL-AttributeM odule.asoM OCl d};

asoEntity MANAGED OBJECT CLASS
DERIVED FROM
"Rec. X.723 | ISO/IEC 10165-5 : 1994" :communicationsEntity,
aso;
CHARACTERIZED BY
asoEntityPackage PACKAGE
BEHAVIOUR
asoEntityBehaviour BEHAVIOUR
DEFINED AS
! Thissubclass of aso and " Rec. X.723 | 1SO/IEC 10165-5 :
1994" :communicationsEntity holdsreference infor mation
about an ASO entity, which isan ASO that contains ACSE for

the establishment phase of communication. Thus, it
represents an ASO with which communications may be
established.

An instance of an asoEntity servesasthe supporting
servicefor its contained objects, which can include ASOs
(i.e., subclasses of the ASO managed object class: this
includes ASEs, e.g., ACSE, CMISE, SMASE, and also other
ASO Entities).

It specializes by adding the following attribute:
- applContextNameSupport.

The applContextNameSupport attribute identifiesthe
specific application contextsthat are supported by an
instance of this class. These areidentified using the
given application contexts object identifier values. !;;
ATTRIBUTES
applContextNameSupport GET;;;
REGISTERED AS{UL-AttributeM odule.asoEntityM OCl d};

asol nvocation MANAGED OBJECT CLASS
DERIVED FROM  "Rec. X.721 | 1SO/IEC 10165-2 : 1992%.top;
CHARACTERIZED BY
agol nvocationPackage PACKAGE
BEHAVIOUR
asol nvocationBehaviour BEHAVIOUR
DEFINED AS
! Thissubclass of " Rec. X.721 | 1SO/IEC 10165-2 :
1992" :top holdsreference information about an ASO
Invocation. This managed object classis non-instantiable.
Subclasses of this class provide infor mation about
invocations of specific’ASOs.

An instance of a@ubclass of ASO Invocation servesasthe
supporting servicefor its* contained * object instances,
which areifnturn also subclasses of ASO Invocation (e.g.,

AE Invocation, ACSE Invocation, CMISE Invocation, SMASE
I nvocation).

| tsspecializes by adding the following attributes:
vconnectionld;
- invocationOfPointer.

The connectionld attribute serves asthe naming attribute
for instances of this class. TheinvocationOfPointer
attributeidentifies a specific ASO of which theinstance
of thisclassisan invocation. !;;
ATTRIBUTES
"Rec. X.723 | ISO/IEC 10165-5: 1994" :connectionld GET,
invocationOfPointer GET;;;
REGISTERED AS{UL-AttributeM odule.asol nvocationM OCl d};

monoUL Connection MANAGED OBJECT CLASS
DERIVED FROM
applicationEntityl nvocation,
presentationConnection,
sessionConnection;
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CHARACTERIZED BY
monoUL ConnectionPackage PACKAGE
BEHAVIOUR

REGI

mon

monoUL ConnectionBehaviour BEHAVIOUR
DEFINED AS
! The monoUL Connection managed object classisa subclass
of three object classes: applicationEntityl nvocation,
presentationConnection and sessionConnection. It holds
reference information about an application connection which
has monolithic connection of all three upper layers. It
adds no additional attributes. !;;;;
STERED AS{UL-AttributeM odule.monoUL ConnectionM OCld};

UL Entity MANAGED OBJECT CLASS

DE

aj
p1
8
p1
g
CH
m

RIVED FROM

plicationEntity,

esentationEntity,

EsionEntity,

esentationCopm,

5sionCopm;

ARACTERIZED BY

pnoUL EntityP1 PACKAGE

BEHAVIOUR

monoUL EntityBehaviour BEHAVIOUR
DEFINED AS

! The monoUL Entity managed object classis a subclass of
applicationEntity, presentationEntity, sessionEntity,
presentationCopm and sessionCopm object classes. It holds
reference information about an application entity which has
monolithic implementation of all three upper layers.

The communicationsEntityld attributeis multiply inherited
from all three" Entity" super classes and servesasthe
naming attribute for instances of thisclass. It should

have the exact value as the coProtocolM achinel d attribute,
multiply inherited from " Copm" super classes.

The operational State attribute has the semantics and syntax
defined in " Rec. X.731 | 1 SO/I EC 10164-2'State M anagement
Function. The value of the local SAPNameattribute
(inherited) should contain the addr.ess of the SAP that the
virtual sessionEntity pointsto. Theyalue of the
asoQualifier attribute (inherjted from aso) isthelocal AE
Qualifier. Thevalue of theasoTitle attribute (inherited
from aso) isthe AP Titlel The value of the application
context names supported (inherited from applicationEntity)
contains the values supported by the virtual application
layer.

Sincethisisasdbclass of presentationCopm and
sessionCopnY, it also holds refer ence infor mation pertaining
to the capabilities of a protocol machine which has
monalithic implementation of all three upper layers.

The following attributes areinherited from
presentationCopm:

- Presentationfunctional units-supported-(bitstring):
Ll \ 77

- Abstract syntaxes supported (set of OBJECT IDENTIFIER);
- Transfer syntaxes supported (set of OBJECT IDENTIFIER).

Thefollowing attributes are inherited from sessionCopm:
- Session functional units supported (bitstring);

- Optional session support requirements (i.e., segmenting);
- Session protocol versions supported.

This object class specializes by adding the following

attributes:

- presentation selector value;

- session selector value.

These two attributes are needed because in the monalithic
implementation the functionality of the PSAP and SSAP object
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classesare" absorbed" into this object class along with
their containers (presentationEntity and sessionEntity). !;;
ATTRIBUTES
presSelector Value GET,
sessionSelector Value GET;;;
REGISTERED AS {UL-AttributeM odule.monoUL EntityM OCl d};

monolithicUpper L ayer Subsytem MANAGED OBJECT CLASS
DERIVED FROM
sessionSubsystem,
presentationSubsystem,
applicationSubsystem;
CHARACTERIZED BY
monolithicUpper L ayer SubsystemPackage PACKAGE

BEHAVIOUR
monolithicUpper L ayer SubsystemBehaviour BEHAVIOUR
DEFINED AS
! This subclass of sessionSubsystem, presentationSubsystem,
applicationSubsystem is used as a common containment point
for managed objectsin a system that relatetothea
monolithic upper layer. It can usethe" Rec. X.723 |
ISO/IEC 10165-5: 1994" :subsystem-system Name Binding. !;;;;
REGISTERED AS{UL-AttributeM odulemonolithicUpper L ayer SubsystemM OCl d};

pSap[MANAGED OBJECT CLASS
DERIVED FROM "Rec. X.723| 1SO/IEC 10165-5: 1994" :sap1;
CHARACTERIZED BY
p$apP1 PACKAGE
BEHAVIOUR
pSapB1 BEHAVIOUR
DEFINED AS
IThissubclass of " Rec. X.723 | ISO/IEC 10165-5:
1994" :sap1 hasthe P-selector and the binding between the
AE and thesap.!;;;;
REG|STERED AS{UL-AttributeM odule.pSapM OCl d};

presentationConnection MANAGED OBJECT CLASS
DERIVED FROM  "Rec. X.723 | ISO/IEC 10165-5 : 1994" :singlePeer Connection;
CHARACTERIZED BY
prjesConnEndpointP1 PACKAGE
BEHAVIOUR
presConnectionBehaviour BEHAVIOUR
DEFINED AS
IThissubclass of " Rec. X.723)| | SO/IEC 10165-5:
1994" :singlePeer Connectionsholds refer ence information
pertaining to the single'presentation connection for the
association. The under [ying connections attribute is used
to point to the session’ connection endpoint used.

It specializes by)adding the following attributes:

- presentation functional units negotiated in use;

- presentation contextsin use. !;;

ANTTRIBUTES

presFUWinUse GET,

presContextlnUse GET;;;

REGISFERED AS {UL-AttributeM odule.presentationConnectionM OClI d};

presentationCopm MANAGED OBJECT CLASS
DERIVED FROM  "Rec. X.723|1SO/IEC 10165-5 : 1994" :coProtocolM achine;
CHARACTERIZED BY
presentationCopmP1 PACKAGE
BEHAVIOUR
presentationCopmBehaviour BEHAVIOUR
DEFINED AS

IThissubclass of " Rec. X.723 | ISO/IEC 10165-5:
1994" : coProtocolM achine holdsreference infor mation
pertaining to the capabilities of a Presentation protocol
machine.

It specializes by adding the following attributes:
- Presentation functional units supported (bitstring);
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