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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in

liaison with ISO, also take part in the work. ISO collaborates closely with the International Electrot
Commission (IEC) on all matter of electrotechnical standardization.

echnical

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards adopted

by the technical committees are circulated to the member bodies for voting. Publication as an Intert
Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the stbject
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 9506-1 was prepared by Technical Committee ISO/TC 184, Industrial automiation systems and|
Subcommittee SC 5, Architecture, communications and integration framewornks:

This second edition of ISO 9506-1 cancels and replaces the first edition (ISO 9506-1:2000), of whid
a technical revision. It incorporates several technical corrections to ISO\9506-1:2000. The first editi
ISO 9506-1:2000 included corrections published in ISO/IEC 9506<1/Cor.1:1995 and in ISO/IEC 95
the additional services published in ISO/IEC 9506-1/Amd.1:1993,"and in ISO/IEC 9506-1/Amd.2:1
and the material published in ISO/TR 13345.

ISO 9506 consists of the following parts, under the genetal title Industrial automation systems — M|
Message Specification:

— Part 1: Service definition
— Part 2: Protocol specification

Jational

f patent

integration,

h it constitutes
on of
06-1/Cor.2:1995,
D95,

nufacturing
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Introducti

on

This part of ISO 9506 provides a wide variety of services useful for various manufacturing and process control
devices. It is designed to be used both by itself and in conjunction with Companion Standards that describe the
application of subsets of these services to particular device types.

The services provided by the Manufacturing Message Specification (MMS) range from simple to highly complex.

It is not expecte

d that all of these services will be supported by all devices. The subset to be supported is limited in

some cases by Companion Standards, and in all cases may be limited by the implementor. Characteristics important
in selection of a subset of services to be supported include:

applicability of the service to the device;

a)

b)

c) the corf
device

the coerlexity of services and requirements;

hplexity of provision of a particular class of service via the network versus the complexity of the

Security congiderations

When implemefiting MMS in secure or safety critical applications, features of the OSI security architecture may

need to be impl
access control.
this Internation§

Complexity o

Some MMS ser
applications oft

Keywords

Applig
Applig
Inform
Manuf]
Manuf]

Numetical Control System

Open §
General
This part of ISC
information pro|
Environment as|

Reference Mod

The aim of Opej

emented. This International Standard provides simple facilities for authentication (passwords) and
Systems requiring a higher degree of security will have to consider featurés)beyond the scope of
1 Standard. This International Standard does not use facilities for non*épudiation.

f services and requirements

vices are quite complex and should be considered advanced-functions. Devices used in very simple
bn will not require such advanced functions, and hence will'not support such MMS services.

OSI Reference Model
Process Control System
Programmable Controller
Programmable Device
Robotics Control System
Virtual Manufacturing Device

ation Interworking

ation Layer Protocol

ation Processing Systems

hcturing Communications Network
hcturing Message Specification

ystems Interconnection

9506 is one of-a.set of International Standards developed to facilitate the interconnection of
cessing systems, 1t is positioned within the application layer of the Open Systems Interconnection
an Application Service Element (ASE) with respect to other related standards by the Basic
el for Open ‘Systems Interconnection (ISO 7498).

hSystems Interconnection is to allow, with a minimum of technical agreement outside the

interconnection
a)
b)
<)
d)
Purpose

The purpose of

s P P | thatat 41 £ oL 41 . 4
STATTC AT TS eI COTIIC U IO O T T OTITIAtTOT PTOCUSSTITE S y STOITES Y

from different manufacturers;
under different managements;
of different levels of complexity;

of different ages.

this part of ISO 9506 is to define the services provided by the Manufacturing Message

Specification. The Services specified in this part of ISO 9506 are realized by the Manufacturing Message

Xil
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Specification Protocol specified in ISO 9506-2, making use of services available from the underlying
communication system. Although using the model in ISO 7498, this International Standard is written to be
independent of the exact form of the communication system insofar as possible. This International Standard does
this by describing its support requirements as a set of abstract services present in a variety of communication
environments. Realization of these abstract services in an OSI environment is described in Annex A.

This part of ISO 9506 is concerned, in particular, with the communication and interworking of programmable
manufacturing devices. By using this standard together with other standards positioned within the OSI Reference
Model, otherwise incompatible systems may work together in any combination.

ISO 9506-2 specifies the protocol that supports the Manufacturing Message Specification.

Edition

This part of ISO 9506 differs from the first edition of ISO 9506-1 by correcting several errors in the
definitions and modelling structures. It also corrects several typographical errors in that document.

This part of ISO 9506 differs from ISO/IEC 9506-1:1990 in the following ways.

a)

b)

d)

e)

The informal object modelling used in ISO/IEC 9506-1 has been replaced/by-the use of the
techniques present in ASN.1, ISO/IEC 8824-2. Hence, this part of [SO'9506 defines an A
MMS-Object-Module-1, that contains the object models on which the service procedures a

The material in ISO/IEC TR 13345 that specifies subsets of protecol for MMS has been us

ASN.1 type

modelling
bN.1 module,
re based.

bd in this part of

ISO 9506 to specify options within the object models. The material in ISO/IEC TR 13345 has been

modified slightly to allow for use of the PER encoding rules; ISO/IEC 8825-2.

All the material of Amendments 1 and 2 have been incorporated into the document, as well
Technical Corrigenda.

The services and protocol present in the Companion Standards already published, ISO/IEC
ISO/IEC 9506-4, and ISO/IEC 9506-6, have been incorporated into the base standard, and
CBBs have been added to the Initiate procedure to indicate their presence. The concept of
Standard has been simplified to a dogument that makes explicit the relationship between th|
models in MMS and the requiremetits of the application field that is the subject of the Com)
Standard.

As a result of this incorporation, the need for separate abstract syntaxes for each of the Cor
Standards has been removed. All Companion Standards can now operate in the single abst
the base standard, although using other abstract syntaxes remains a possibility for backwar

The communication requirements of MMS have been generalized so that MMS is describe
an abstract set of services needed for its support. The relation between this abstract set of s
serviges provided by the suite of OSI communication protocols is specified in an annex. T
possibility of having MMS operating correctly over alternate communication systems (sucl
stack implementations) as long as the equivalent of these abstract services is provided.

The restrictions on the characters that can be used as an Identifier have been relaxed to allg

to begin with a numeric character, and by extension, to consist solely of numeric characterg.

as the

9506-3,

new parameter
Companion

e abstract
panion

hpanion
ract syntax of
1 compatibility.

1 with respect to
ervices and the
his opens the

I as reduced

w an Identifier

2)

h)

Many (but not all) occurrences of VisibleString have been replaced by a new production M

MSString that

provides the option of using an arbitrary string of characters taken from ISO 10646. Similarly, these more
general strings may also be used as Identifiers. A new parameter CBB has been added to provide for

negotiation of the use of these more general strings.

A new service, ReconfigureProgramlInvocation, has been introduced into the clause on Program Invocation
management. This service provides a technique of dynamically changing the constituent Domains of a

running Program Invocation.

A new field has been added to the object model of the Named Variable and Named Type. This field may

be used to describe the semantics associated with the Named Variable or Named Type. Th

e field is either

predefined or has its value established as the name of the Named Type used to construct it in the

DefineNamedVariable or DefineNamedType service. This field can be reported with the
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GetVariableAccessAttributes or GetNamedTypeAttributes service if a parameter CBB appropriate to this
field has been negotiated.

1) The material of the document has been reorganized to provide shorter clauses.

k) The Real Data type has been removed from the document.

1) The Scattered Access has been removed from the base document and placed in an informative annex.
m) In accordance with the recommendations in ISO/IEC 8824-1, all occurrences of EXTERNAL in the

protocol have been replaced with CHOICE { EXTERNAL, EMBEDDED PDV }.

Protocol

Because of the llSC of the ASN.1 object modelling technique, the protocol now exists in two separate modules, one
that is part of thie object model contained in this part of ISO 9506, and a second module defined in ISO 9506-2 that
describes the cqntent and structure of all valid PDUs. Despite the fact that the ASN.1 formulation appears différent
in some cases, fjevertheless the PDUs produced through application of the first edition of ISO/IEC 9506 are
identical with those produced by this edition. For this reason, this edition continues to be identified by theymajor

version number]
document.)

one. (The minor version number has been changed to reflect all the new additions to{the

There are exceptions to this statement that should be noted.

a) Syntactic extensions defined by the companion standards are now identified by, néw parameter CBBs
insteaq of a separate abstract syntax. Therefore, for any use of MMS invol¥ing companion standard

faciliti
the Ini

b) Some
Amend
servicg

c) Encod
genera

s, there is a change in the Initiate PDU. However, if the companion standard facilities are not used,
iate PDU remains the same as that defined by the first edition.

mall changes have been made to the tagging in the ChangeAccessControl service (part of
ment 2) to bring it into alignment with corresponding protocol in the GetNameList and Rename
S.

ng of the PDUs using PER (ISO/IEC 8825-2) may not be completely compatible with PDUs
fed by the first edition of ISO/IEC 9506:1990; this is because replacement of a type by a CHOICE

containping that type will result in a different encéding using PER; BER encoding for these two situations is

1dentid]
will be

al. Thus, if the PDUs contain any elerhents that are EXTERNAL, according to item m) above, they
replaced by a CHOICE resulting in‘a different PER encoding.

ASN.1 Modules

The ASN.1 mo
The modules ar

To obtain these

lules defined in ISO 9506.may be obtained from the SC 4 Secretariat in computer readable format.
b available in two forms? as published and with the IF - ELSE - ENDIF brackets removed.

files use the Inférnct location: <http://forums.nema.org:8080/~iso tc184 sc5>.

X1v
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INTERNATIONAL STANDARD ISO 9506-1:2003 (E)

Industrial automation systems — Manufacturing Mes
Specification —

Part 1:
Service definition

T Scope

sage

The Manufacturing Message Specification is an application layer standard designed to support.mesgaging

communications to and from programmable devices in a Computer Integrated Manufacturing’(CIM

environment.

This environment is referred to in ISO 9506 as the manufacturing environment. This part of ISO 95306 does not
specify a complete set of services for remote programming of devices, although provision of such a set of services

may be the subject of future standardization efforts.

This part of ISO 9506 defines the Manufacturing Message Specification within the OSI application Jayer in terms

of:

a) an abstract model defining the interaction between users of\the service;

b) the externally visible functionality of implementations.conforming to ISO 9506, in the form of procedural
requirements associated with the execution of ser¥iee requests;

c) the primitive actions and events of the service;

d) the parameter data associated with each\primitive action and event;

e) the relationship between, and the valid sequences of, these actions and events.

The service defined in this part of ISO\9506 is that which is provided by the Manufacturing Messagp Specification
protocol. The service may be used by other application layer service elements or by other elements fof the

application process.

This part of ISO 9506 does/not specify individual implementations or products, nor does it constrai
implementation of entities and interfaces within a computer system. This part of ISO 9506 specifie

the
the externally

visible functionality“0f implementations together with conformance requirements for such functiondlity.

2 Normative references

The-following referenced documents are indispensable for the application of this document. For datd

réferences, only the edition cited applies. For undated references, the latest edition of the referenced |[document

(including any amendments) applies.

ISO/IEC 646:1991, Information technology - I1SO 7-bit coded character set for information interchange

ISO/IEC 7498-1:1994,  Information technology - Open Systems Interconnection - Basic Reference Model: The
Basic Model

ISO 7498-2:1989, Information processing systems - Open Systems Interconnection - Basic Reference Model:
Security Architecture

ISO 7498-3:1997, Information technology - Open Systems Interconnection - Basic Reference Model:
Naming and addressing

©I1S0 2003 — All rights reserved
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ISO 8571 (all parts), Information processing systems - Open Systems Interconnection - File Transfer, Access

and Management

ISO/TEC 8649:1996, Information technology - Open Systems Interconnection - Service definition for the

Association Control Service Element

ISO/IEC 8650-1:1996,  Information technology - Open Systems Interconnection - Connection-oriented protocol

for the Association Control Service Element: Protocol specification

ISO 8822:1994, Information technology - Open Systems Interconnection - Presentation service

definition

ISO/IEC 8824-1:1998,  Information technology - Abstract Syntax Notation One (ASN.1): Specification of basic

natation

ISO/IEC 8824-]

ISO/IEC 8825-

ISO/IEC 8825-]

ISO 9506-2",

ISO/IEC 9545:

ISO/IEC 10646

ISO/IEC 10731

ANSV/IEEE 754

3 Terms
For the purpose]

:1998,  Information technology - Abstract Syntax Notation One (ASN.1): Information object
specification

11998,  Information technology - ASN.1 encoding rules: Specification of Basic Encodifig Rules
(BER), Canonical Encoding Rules (CER) and Distinguished Encoding Rules(DER)

:1998,  Information technology - ASN.1 encoding rules: Specification of Packed Encoding Rules

(PER)
Industrial automation systems - Manufacturing Message Spécification - Part 2: Protocol
specification

994, Information technology - Open Systems Interconngction - Application Layer structure

£1:2000, Information technology - Universal Multiple-Qetet Coded Character Set (UCS) - Part 1:
Architecture and Basic Multilingual Plane

1994, Information technology - Open Systems, Interconnection - Basic Reference Model -
Conventions for the definition of QSDhServices

:1985,  IEEFE Standard for Binary Floating-Point Arithmetic

and definitions

5 of this document, the following terms and definitions apply.

NOTE The deffinitions contained in this'clause make use of abbreviations defined in clause 4.

3.1 Referegnce Model definitions

This part of ISQ) 9506 is-based on the concepts developed in the Basic Reference Model for Open Systems
Interconnection|(ISO 7498), and makes use of the following terms defined in that International Standard:
a) application—entity: £ M-protocol-data—unit;
b) application-process; g) (N)-service-access-point;
c) application service element; h) (N)-layer;
d) open system; i) system;
e) (N)-protocol; 1) (N)-user-data.
Y To be published.
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3.2 Service Convention definitions

This part of ISO 9506 makes use of the following terms defined in the Conventions for the definition of OSI
Services (ISO/IEC 10731) as they apply to the Manufacturing Message Specification:

a) confirm; e) response;

b) indication; f) service primitive;

c) primitive; g) service provider;

d) request; h) service user.

33 Abst S Netati Jefiniti

This part of ISO 9506 makes use of the following terms defined in the Abstract Syntax Notation-Onfe (ASN.1)
Specification (ISO/IEC 8824-1):

a) value; 0) octetstring type;

b) type; p) null type;

c) simple type; q sequehce type;

d) structure type; r) sequence-of type;

e) component type; s) tagged type;

f) tag; t) choice type;

g) tagging; u) selection type;

h) type (or value) reference name; V) object identifier type;
1) character string type; W) module;

1) boolean type; X) production;

k) true; y) ASN.1 encoding rules;
) false; z) ASN.1 character set;
m) integer fype; aa) external type.

n) bitstring type;

3.4 Other definitions

For the purposes of this document, the following terms and definitions also apply.

3.41

AA-specific (Application Association specific):

an adjective used to describe an object whose name has a scope that is a single application association (i.e. the
name may be referenced only on the application association with respect to which the object was defined).

3.4.2
attribute:
a data element, having a defined meaning, together with a statement of the set of possible values it may take.

3.4.3
Called MMS-user:
the MMS-user that issues the Initiate.response service primitive.
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3.4.4

Calling MMS-user:
the MMS-user that issues the Initiate.request service primitive.

3.4.5
Client:

the peer communicating entity that makes use of the VMD for some particular purpose via a service request

instance.

3.4.6
conformance b

uilding block (CBB):

an atomic unit used to describe MMS conformance requirements.

3.4.7
data:
any representati

3.4.8
domain:
an abstract obje]

3.4.9

Domain-specif]
an adjective use
referenced over

3.4.10

download:
the process of i
user.

3.4.11

on to which meaning is or might be assigned (e.g. characters).

ct that represents a subset of the capabilities of a VMD that is used for a specific purpose.

c:
d to describe an object whose name has a scope that is a single Domain (i.e: the name can be
all application associations established with the VMD that may refererge this Domain).

ansferring the content of a Domain, including any subordinate‘objects, via load data to a remote

event managerpent:

the managemen

3.4.12
file:
an unambiguou

3.4.13

file operation:
the transfer of f]
the managemen|

3.4.14
filestore:
an organized co

3.4.15

L of event conditions, event actions, event enrellments, and event condition lists.

5ly named collection of information having a common set of attributes.

les between open syst€iis; the inspection, modification or replacement of part of a file's content, or
L of a file and its attributes.

llection.of files, including their attributes and names, residing at a particular open system.

information:

the combination of data and the meaning that it conveys.

3.4.16
journal:

a set of recorded, time-tagged event transitions, variable data, and/or comments, that may be logically ordered
during retrieval.

3.4.17
local matter:

a decision made by a system concerning its behaviour in the Manufacturing Message Specification that is not
subject to the requirements of ISO 9506.
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3.4.18
Manufacturing Message Protocol Machine (MMPM):
an abstract machine that carries out the procedures specified in this part of ISO 9506.

3.4.19
MMS-environment:

a specification of the service elements of MMS and semantics of communication to be used during the lifetime of

an application association.

3.4.20
MMS-provider:
that part of the application entity that conceptually provides the MMS service through the exchange

3-4-24

of MMS PDUs.

MMS-user:
that part of the application process that conceptually invokes the Manufacturing Message Specificat

3.4.22
monitored event:
a detected change in the state of an event condition.

3.4.23
network-triggered event:
an event that occurs due to an explicit stimulus by a client.

3.4.24

operator station:
an abstract object representing equipment associated with a VIMD that provides for input/output intg
operator.

3.4.25
predefined object:
an object that is instantiated through the use of'some mechanism other than an MMS service.

3.4.26

Program Invocation:

an abstract object representing a dynamic element that most closely corresponds to an execution thr
tasking environment, composed.of‘a set of Domains.

3.4.27
Receiving MMPM:
the MMPM that rec€ives an MMS PDU.

3.4.28
Receiving MMS-user:
the MMS-user that receives an indication or confirmation service primitive.

3.4:29
Requesting MMS-user:

raction with an

tad in a multi-

the MMS-user that issues the rpqnpct service primih\ e for a service

3.4.30
Responding MMS-user:
the MMS-user that issues the response service primitive for a service.

3.4.31
semaphore:

a conceptual lock associated with a logical or physical resource that permits access to that resource only by an

owner of the lock.

3.4.32
semaphore management:
the control of semaphores.
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3.4.33
Sending MMPM:
the MMPM that sends an MMS PDU.

3.4.34
Sending MMS-user:
the MMS-user that issues a request or response service primitive.

3.4.35
Server:
the peer communicating entity that behaves as an agent for a VMD for a particular service request instance.

3.4.36

standardized opjeet:

an object instanfiation whose definition is provided in this part of ISO 9506 or in an MMS Companion Standard.

3.4.37
upload:
the process of tfansferring the content of a Domain, including any subordinate objects, via load data frem(a remote
user, in such a thanner as to allow subsequent download.

3.4.38
variable:
one or more datp elements that are referred to together by a single name or description.

3.4.39
variable accesy:
the inspection or modification of variables or components of variables defined.at\a VMD.

3.4.40
Virtual Manufhacturing Device (VMD):

an abstract reprgsentation of a specific set of resources and function@lity at a real manufacturing device and a
mapping of this|abstract representation to the physical and functienal aspects of the real manufacturing device.

3.4.41
VMD-specific:
an adjective usqd to describe an object whose name has/a scope that is a single VMD (i.e. the name may be
referenced by all application associations establishedwith the VMD).

4 Abbreviations

AA dpplication association

ACSE Association Control Service Element
AE dpplication entity

AP dpplication process

ASE dpplication*service element

ASN.1 Abstract Syntax Notation One

CBB ¢obfermance building block

CIS Confrguratiom and tmitiatizatiomr Statermert
FRSM file read state machine

FTAM File Transfer, Access and Management
MMPM Manufacturing Message Protocol Machine
MMS Manufacturing Message Specification
NC Numerical Control

OSI Open Systems Interconnection

PC Programmable Controller

PDU protocol data unit

PSAP presentation service access point

SAP service access point

SDU service data unit

ULSM upload state machine

VMD Virtual Manufacturing Device

VT Virtual Terminal

6 ©I1S0 2003 — All rights reserved


https://standardsiso.com/api/?name=0894bc2a98950a83da46e70c98244088

ISO 9506-1: 2003(E)

5 Conventions

5.1 Base of Numeric Values
This part of ISO 9506 uses a decimal representation for all numeric values unless otherwise noted.

5.2 Object modelling

This part of ISO 9506 makes use of a technique of abstract object modelling in order to describe fully the MMS
device model and the MMS service procedures. In this modelling technique, abstract objects, the characteristics of

such objects, and operations on those objects are described. The objects defined are abstract and,aid
understanding of the intent of MMS service procedures and their effects. In implementing MMS, a
maps the concepts described in the model to the real device. Hence, as viewed externally, a-device

this part of ISO 9506 exhibits the characteristics described in the object modelling technigue,/but th
for realization of this view are not defined by this part of ISO 9506.

MMS defines several classes of objects. Each object is an instance of a class; a class'exhibits certai
and may be affected by certain MMS services and operations. Each class is givena name, by which
referenced.

Each class is characterized by a number of attribute types that serve to describe some externally visi
all objects of this class. Each instance of a class (object) has the samg€ set of attribute types, but has
attribute values. The values of these attributes are defined by this part of ISO 9506 or may be estab
services; hence a change in the device may be modelled by a-change in one or more attribute values
objects).

Each object must be uniquely identified among all instances of the same class. For this purpose, on
object's attribute values, as a combination, must be unique. (For example, many objects have an atti
called "object name", which is different for each @bject of the same class.) In MMS, each attribute tl
this combination of attributes that make the object unique is identified as a "key attribute".

Some attributes of the objects only need-gccur if certain parameters are negotiated during associatio
These parameters, exchanged during the association establishment procedure, are called conforman
blocks (CBB). While the basic objeet model remains unaffected, the exact details of the object mod
instance of communication depends on which of these parameters have been negotiated during asso
establishment.

Finally, some objects Contain attributes that are conditional, in the sense that they are relevant to the
only if certain conditipns (other than the conformance building blocks) hold true. MMS expresses §
through the use ¢f-a""constraint". Attributes that are subject to a constraint are considered to be objq
an object if arid only if the corresponding constraint is satisfied for that object.

This International Standard makes use of the object modelling facilities of ASN.1, ISO/IEC 8824-2,
language“specified in ISO/IEC 8824-1 is used for describing the abstract structure of a protocol, tha
present in a message. It does so by providing a notation for data values and data types. A data valul
of a data type, and a data type can be thought of as a name for the set of possible data values for tha

in the

real system

hat conforms to
b mechanisms

h characteristics
it may be

ble feature(s) of
its own set of
ished by MMS
of an object (or

e or more of the
ibute type
nat is a part of

h establishment.
e building

el in use on any
Ciation

object if and
uch attributes
ct attributes for

The type
is, the data
e 1S an instance

type.

ISO/IEC 8824-2 extends this paradigm to introduce the concept of object and class. An object is an
class, and a class is defined by an abstract structure of a set of attributes, called fields. Each field is
two elements, a field identifier, and a field type. For the purposes of MMS models, the field can be
of four possible choices:

a) the field is a data value (an instance of a data type);
b) the field is a data value set (a subtype of a data type);
c) the field is an object (an instance of a class);

d) the field is an object set (a subset of a class).

©I1S0 2003 — All rights reserved
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The field identifier always begins with an ampersand (&) followed by a name. The use of capital and lower case

letters serve to s

pecify which choice is being used. The following example illustrates the four possibilities:

NewObj ect ::= CLASS {
& nvokel D | NTEGER,
&Capabilities MVSSt ri ng,
&sel ect ed- PI PROGRAM | NVOCATI ON,

&Abst r act Synt axes

ABSTRACT- SYNTAX }

&invokelD. The field identifier begins with a lower case letter (the 'i' following the ampersand) and the

field choice is the name of a data type, INTEGER. This field is a simple data value field.

ilities. The field identifier begins with an upper case letter and the field choice is the name of a data

type. This field is a value set, one or more values from a specific type.

d-PI. The field choice identifies an object class, a PROGRAM-INVOCATION. By convention, all
asses are named using capital letters. The field identifier itself begins with a lower case letter

indicating that the field is a single object from that class.

a)

b) &Capab

c) &selects
object ¢

d) & Abstrg
object ¢
SYNTA|

NOTE ISO/IE

5.21

Some objects ¢
& AbstractSynt3
create a linkage]
matter, and suc}
to determine thq
reference.

ctSyntaxes. The field identifier begins with an upper case letter and the field choice identifies an
ass. This field is an object set composed of one or more instances of the object class ABSTRACT-
[X. (ABSTRACT-SYNTAX is an object class defined in an annex to ISO/IEC 8824-2:)

” 8824-2 allows other specifications for fields, but these are the only ones that are used.in, MMS models.

Refergnces to other objects

ntain attributes that identify other objects. In the example above, &selected-PI and

xes identify other objects. Such attributes, called reference attributes, provide a mechanism to
from one object to another. The method of representing suchcattributes in a real system is a local
| attributes may not be directly modified or examined. Many,;MMS services provide the capability
identity of an object referenced by such a linkage, howevet, through the use of such an indirect

In some cases, feferences to other objects is indicated by a field.that contains a value of a keyword of the referenced

object (in most

In certain cases
or objects, is in
5.2.2 Field
Types for fields

Additionally, cd
allow them to b

5.3
5.3.1 Confd
MMS prescribe

Cases, an Identifier or ObjectName). The objectso referenced will be indicated in a comment.

reference attributes may be missing from*the object model. This possibility, an empty set of values
licated in the object model by the keyword OPTIONAL following the field choice.

Types
defined in this part ISO(9506 make use of types defined in ISO/IEC 8824-1, clause 3.

mplex types are used, that are constructed from the ISO/IEC 8824-1 primitive types and named to
e referenced.

Speciglisation of MMS

rmance Building Blocks (CBB)

5 a’procedure, used at the time of association establishment, in which sets of parameters are

exchanged for t

he purpose of 1dentifying the services that may be performed during the association. The effect of

identifying these parameters is such that the protocol available to be used during the association is limited to a
proper subset of the entire protocol specified in ISO 9506-2. This same procedure affects the attribute structure of
the object model operative for that instance of communication. The parameters exchanged are of two types:

)
b)

those that are announced by the two MMS users, the service conformance building blocks,

those that are negotiated between the two MMS-users, the parameter conformance building blocks. These

CBBs are proposed by the Calling MMS-user and either accepted or rejected by the Called MMS-user.
Negotiation always works to reduce the set proposed, never to augment it.

Declaration of support of any service CBB requires inclusion of the protocol related to that service in the protocol
set to be used on that association. Support of a parameter CBB usually results in the inclusion of some optional
fields within the protocol of some service request or response. However, in some cases, support of a parameter
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CBB implies support of one or more service CBBs, regardless of whether or not support for those service CBBs has
been declared. The full effect of these CBBs on the protocol specification is given in ISO 9506-2. Here we note

the effect of these CBBs on the object model.

5.3.2 Notation

The notation introduced has the form of a preprocessor language in which ASN.1 is embedded. It is very similar in
concept to the macro preprocessor for the C language. There are three commands used in this notation:

- IF ( <list of arguments> )

- ELSE

ENDPDIE
= =g e an

The IF command requires an argument list enclosed in parentheses; the arguments are the names-of
conformance building blocks, either service or parameter. One or more such arguments must appeal
more than one argument, the arguments are separated by one or more spaces. The argument'is treat
variable that has the value true if the corresponding service or parameter building bleckKis supported
the MMS Initiate exchange. If there is one argument, the lines following the IF statement up to the

or to the matching ENDIF statement (if no ELSE statement appears) are to be incliided in the resulti
definition if and only if the conformance building block so named in supported./If there is more thal
the lines following the IF statement are to be included if any of the conformance building blocks in

list is supported. (This can be thought of as a 'logical OR' function of the conformance building blo

IF statements may be nested to any depth; the effect of
IF (x)
IF(y)

is to include the lines following these commands df,and only if both x and y are true, that is, if confo
and conformance block y are both included. (This can be thought of as a 'logical AND' function of
conformance building blocks.)

The ELSE statement may appear to allow ASN.1 statements to be included if a conformance buildir
true. Its use is similar to the normal use of ELSE in programming languages.

the

r. If there is

bd as a boolean
as a result of
ELSE statement
ng ASN.1

n one argument,
he argument
cks.)

rmance block x
he

g block is not

The ENDIF statement is used.to'end the scope of an IF statement or ELSE statement. Each IF statefnent must have

a matching ENDIF statement
5.3.3 Constraints

Constraints (otherthan occurrences of CBBs) are expressed in this object model by use of the ASN.
OPTIONAE together with a comment that indicates the conditions under which this attribute is or is
the objeet, model.

5.4 Service Parameter Description

1 construct
not included in

TFhis part of ISQ 9506 uses a tabular format to describe the component parameters. of the MMS serv.

ce primitives.

This same format is used to describe several complex parameters that are used in more than one service. Each table
consists of up to six columns, containing the name of the service parameter, a column each for the request ("Req"),
indication ("Ind"), response ("Rsp"), and confirm ("Cnf") primitives, and a column for conformance building block
specification ("CBB"). The "Rsp" and "Cnf" columns are absent if the service is not a confirmed service. For
parameter specifications, the Req and Rsp may be combined into a single column as may the Ind and Cnf.

5.4.1 Service Table Structure

For those tables that require support of particular parameter conformance building blocks, the required
conformance building blocks are enumerated on the first line in the table. In the remainder of each table, one
parameter (or part of it) is listed on each horizontal line. Under the appropriate service primitive columns, a code is
used to specify the type of usage of the parameter on the primitive specified in the vertical column:
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M - paraneter is mandatory for the prinmtive
U - paraneter is a user option, and may or nay not be provided
dependi ng on dynam c usage by the MVS-user
C - paraneter is conditional upon other paranmeters or the
envi ronnment of the MVB-user
S - paraneter is a selection froma collection of two or nore
possi bl e paraneters. The paraneters that nake up this
collection are indicated in the table as follows:
a) each paraneter in the collection is specified with the code "S";
b) the nane of each paraneter in the collection is at the sane indentation from
t he begi nning of the parameter colum in the table;
c) Either
1) each paraneter is at the leftnbpst (outer) indentation in the table; or
2) _each paraneter is part of the sane paraneter group A paraneter group is
a collection of paranmeters where each group nenber has a conmon parent
paraneter. The parent paraneter for any group nenber is the first
par anet er above the nenper that is not I1ndented as far as that nenber.
In the exanpl e bel ow, ParameterA and ParaneterB form a paraneter group:
Par anet er X
Par anet er A
Par anet er B
Par anet er Y
Par amet er C
Inforpral Iy, for paraneters involved in a selection, the indentati‘on in the
servifes tables signifies which paraneters are involved in a_sel'ection. Al
parangters at the sane |evel of Indentation that are under,a‘.common "hi gher
| evel| paranmeter are a part of the same sel ection.
The code "(=)" following one of the codes M, U, C or S indicates that the parameter is semantically equivalent to

the parameter i
indication servi
the indication p

Some paramete
C, and indentin
presence of the
the parameter is

the service primitive to its immediate left in the table. (For instance, an "M(=)" code in the
be primitive column and an "M" in the request service primjtive column means that the parameter in
rimitive is semantically equivalent to that in the request priniitive.)

s may contain subparameters. Subparameters are-inidicated by labelling of the parameter as M, U or
b all subparameters under the parameter. Presencelof subparameters is always dependent on
parameter that they appear under (for examplefan optional parameter may have subparameters; if
not supplied, no subparameters may be supplied).

The CBB colunpn is used to indicate that usage of the'parameter is dependent on support of conformance building

blocks, other th
other conforma
International St

Some service p
names begin wi
(This type of p4

The description|
values for such
in ISO 9506-2.

hn that containing the service. If no entry exists in the CBB column, there is no dependency on
nce building blocks. If an entpy~does exist, the parameter is available (and permitted for use by this
hindard) if and only if the named’conformance building block is supported and negotiated for use.

prameters are named using‘a "List Of ..." convention. Unless otherwise noted, all parameters whose
th "List Of ..." specify alist of zero or more of the item specified after the "List Of" keyword phrase.
rameter corresponds with the sequence-of ASN.1 type in ISO 9506-2.)

5 of parameters in this part of ISO 9506 make reference to types, in order to describe the allowable
parametersy The types referenced may either be types defined in ISO/IEC 8824-1 or may be defined

5.4.2 Collating’Sequences

Several object models contain fields that are themselves sets of other objects (more properly sets of references to
other objects). When such sets are to be reported as parameters of a service response, the order of the elements
shall be based on the &name field of the objects. The syntax of this &name field is defined by the Identifier type in
clause 7.5.2 of ISO 9506-2. The Identifier type lists the permissible characters of the &name field, and gives an
ordering of these characters. This ordering shall be used to define the collating sequence of the set of objects so

named.

If objects of different name scopes are to be combined on a composite list, the objects of AA-specific scope shall
appear first grouped by the application association, the objects of VMD specific scope shall appear next, and the
objects of Domain scope shall appear last grouped by Domain. The ordering of the Domains is as specified in this
clause; the ordering of the application associations is a local matter.

10

©1S0 2003 — All rights reserved


https://standardsiso.com/api/?name=0894bc2a98950a83da46e70c98244088

ISO 9506-1: 2003(E)

Some service parameters refer to arbitrary sequences of character strings (MMSString); in the cases in which a
collating sequence is needed for these parameters, the character strings should be ordered using the prescriptions of
Clause 36 of ISO/IEC 8824-1.

5.5 Invocation Identifier on Service Primitives

For services identified in the ConfirmedServiceRequest production in clause 7.1 of ISO 9506-2, each MMS service
primitive contains an "Invoke ID" parameter, which is mandatory in the request, indication, response, and confirm
primitives. The value in the indication, response, and confirm primitives is semantically equivalent to that in the
request primitive. This parameter serves to identify unambiguously the service invocation from an MMS-user on
an application association. This parameter is not explicitly shown in the service primitive tables, nor is it explained
separately for each service.

5.6 List Of Modifi Service Primiti

Every confirmed MMS service contains a "List Of Modifier" parameter, which is a user optiofinin’the request and
indication primitives. The value in the indication primitive is semantically equivalent to thatin the fequest
primitive. This parameter serves to specify a list of one or more service state machine modifiers whiich add a
condition that must be satisfied for the execution of the service request to begin. This.parameter is not explicitly
shown in the service primitive tables, nor is it explained separately for each servicé:

MMS defines two modifiers: the AttachToSemaphore modifier and the AttachToEventCondition m¢difier, which
are described in clauses 16 and 18, respectively.

The effect of the modifier on the Transaction state machine for exec(tion of a confirmed MMS servjce is described
in clause 7.

5.7 Addressing in MMS

This International Standard does not provide the means for naming and addressing of a peer MMS-yser or peer
Manufacturing Message Protocol Machine (MMPM). It makes use of the addressing and naming facilities in the
underlying communication system. Specifics abont the use of naming and addressing within OSI may be found in
Annex A.

5.8 Service Conventions

This part of ISO 9506 uses the descriptive conventions contained in the Conventions for the definitipn of OSI
Services (ISO/IEC 10731). The.Conventions for the definition of OSI Services define the interactidns between the
MMS-user and the MMS-provider. Information is passed between the MMS-user and the MMS-provider by
service primitives, which/may convey parameters. The following apply to the use of this model:

a) ISO/IEC 1073 ]-defines a model for the service provided by a layer of the OSI Reference Mgdel. The MMS
service doeswnot correspond to such a layer (it describes a part of the application layer) but the model used is
identicalin all other respects;

b) at\any instant in time, an application entity has multiple service requests outstanding, each pfoceeding
ihdependently of the others.

NOTE It should be noted that the MMS-user/MMS-provider distinction is an abstraction, and may not necesgarily correspond
to the realization of MMS in any particular system. Clauses 6 and 7 provide further details on the usage of abstract
models.

5.9 Calling and Called MMS-user

This part of ISO 9506 makes use of the terms Calling and Called MMS-users. The Calling MMS-user is the MMS-
user that issues the Initiate.request service primitive. The Called MMS-user is the MMS-user that issues the
Initiate.response service primitive.

NOTE The use of the term "called" in MMS is not the same as the general usage of the term in OSI. The MMS usage of the

term "called" corresponds to the OSI usage of the term "responding”. This distinction has been introduced in order to
avoid confusion with the Requesting/Responding MMS-user definition given below.
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5.10

Sending and Receiving MMS-user and MMPM

This part of ISO 9506 makes use of the terms Sending and Receiving MMS-users. The Sending MMS-user is the

MMS-user that
receives an indi

NOTE

issues a request or response service primitive. The Receiving MMS-user is the MMS-user that
cation or confirmation service primitive.

It is important to note that, in the course of completion of a confirmed MMS service, both MMS-users will be senders

and receivers at some time. The first MMS-user sends the request and receives the confirmation, while the second
MMS-user receives the indication and sends the response.

This part of ISO 9506 makes use of the terms Sending and Receiving MMPMs. The Sending MMPM is the
MMPM that sends an MMS PDU. The Receiving MMPM is the MMPM that receives an MMS PDU.

5.11

This part of ISC
is the MMS-usd

MMS-user that

NOTE TItisim
entity i
connec

5.12 Client

This part of ISC

(The VMD is d

VMD for a part

VMD for some

the actions of th
system may add

of MMS in the

Figure 1 depict

and the sending]
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Requesting and Responding MMS-user

9506 makes use of the terms Requesting and Responding MMS-users. The Requesting MMS-usen
r that issues the request service primitive for a service, while the Responding MMS-user is the
issues the response service primitive for a service.

bortant to note that the use of the term Responding MMS-user differs from the use of the term Responding
h ACSE and other Standards. In those Standards, the term is used to reference the entity that{résponds to a
ion request.

and Server of a Service

9506 makes use of the terms Client and Server in order to describe the‘model of the MMS VMD
pscribed in clause 7). The Server is defined as the peer communicdting entity that behaves as a
cular service request instance. The Client is the peer communigating entity that makes use of the
particular purpose via a service request instance. The VMD muodel is primarily useful in describing
e Server, and thus in describing the commands and responses that a Client may use. A real end

pt the Client role, or the Server role, or both during the lifetime of an application association. Use
DSI environment is further described in clause A.

the relationships of the client and server of a service, the requesting and responding MMS-user,
and receiving MMS-user and MMPM.

q
N

- Relationships of Client and Server, Requesting and Responding MMS-user, and Sending
and Receiving MMPM
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5.13 Relationship of Object Models to Service Tables

Throughout the text, the term "parameter" will be used to refer to components of a service primitive,

and the term

"attribute" or "field value" will refer to a component of an object model. In many cases, there is a one to one
correspondence between a parameter in a service primitive and an attribute in an object model. However, in other
cases the parameter is derived from one or more object attributes. When referring to a distinguished value of an
attribute in an object model, adi stinctive type font will be used. When referring to a distinguished value

of a parameter of a service primitive, the value will be in upper case, e.g. UNDEFINED.

6 MMS in the OSI Environment

This clause describes the retationship between MMS and the communication environment tat sSupp
Although this International Standard is designed to be used in a variety of communication envirenm
model and terms of the OSI model (ISO 7498 and ISO/IEC 10731) to describe its environment and

the services needed to support it. Specific use of OSI communications is defined in annex A!/Claus
the specific model of the MMS device within this environment.

Additional information to supplement this clause may be found in the OSI Referenée) Model (ISO 74
7498-3), the Conventions for the definition of OSI Services (ISO/TR 8509), and the OSI Applicatio
Structure (ISO/IEC 9545). References may be found in clause 2. This information may be particulg
understanding the relationship between AEs, APs, and their respective inyo¢ations.

The development of standards for the interconnection of manufactufifig monitoring and control devi
by the use of abstract models. To specify the externally perceived‘behaviour of interconnected man
devices, each manufacturing device is represented by a functienally equivalent abstract model of thg
Virtual Manufacturing Device (VMD) (see clause 7). ThecMMD model, along with the extensions t
which are provided by clauses 7 to 23, describes the externally visible aspects of these devices.

In order to accomplish this, however, it is necessary.to describe both the internal and external behay

brts it.

lents, it uses the
he elements of
e 7 describes

198-1 and ISO
h Layer
irly useful in

ces is assisted
pfacturing

device called a
b this model

iour of these

manufacturing devices. Only the external behaviour of the devices is retained as the standard of beljaviour of a

VMD. The description of the internal behaviour of such devices is provided in the model only to su
definition of the externally perceived aspects.” Any manufacturing device that behaves externally as
considered to be in conformance with IS®-9506.

NOTE The reader not familiar with the'technique of abstract modelling is cautioned that the concepts introd
description of the VMD e¢onstitute an abstraction despite a similar appearance to concepts commonly|
devices. Therefore, thet¥MD model is not a specification for an implementation.

6.1 Information Processing Tasks and Real Systems

The control and mouitoring of a manufacturing process is a distributed information processing task.
carry out this task-Successfully, inter-operation of a number of real open systems is required. In OS
system is defihed as a set of computers and associated software (including peripherals, terminals, hu
physical.processes, etc.) that follow the OSI Reference model.

In, @S the inter-operation of real open systems is modelled in terms of the interactions between Ap|
Processes (APs) in these systems. The distributed task of control and monitoring of a manufacturin
requires the co-operation of two or more Application Processes.

pport the
a VMD can be

ced in the
found in real

In order to
, areal open
man operators,

plication
b process

6.2 Application Processes

An Application Process (AP) is an element within a real open system that takes part in the execution of one or more
information processing tasks. It is an abstract representation of those aspects of a real open system that are specific
to the performance of those tasks. APs generally have requirements above and beyond any requirements to

communicate with other APs. In the manufacturing environment, an AP represents a real system pa
the overall control/monitoring distributed task.
6.3 Interaction of Application Processes

Several requirements must be met in order to allow co-operative operation of APs. First, they must

rticipating in

share sufficient

information to enable them to interact and carry out processing functions in a compatible and co-operative manner.
In the manufacturing environment, the term "universe of discourse" is used to name a model of those aspects of the
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"world" that are pertinent to the objectives of a manufacturing control and monitoring task of an AP. In order to
allow successful interworking between APs, they must share a universe of discourse (i.e. they must have a common
understanding of the manufacturing environment).

It is convenient to describe the common model of the manufacturing environment, or universe of discourse, in terms
of a set of abstract "objects". Examples of objects in the manufacturing environment include variables, programs,
and semaphores. The model describes the characteristics of objects and relationships between them. The
characteristics may include the properties of those objects (either static or dynamic), and these properties are
expressed as a set of rules and constraints about the behaviour of these objects within the model of the
manufacturing environment. An example of a property of an object is the characteristic of a program that it is either
running or stopped.

A universe of discourse can be described formally by a "conceptual schema". The conceptual schema for the

manufacturing
successful inte

requirement is thet in a manufacturing control and monitoring application through the sharing of the models in
MMS for the mpnufacturing universe of discourse.

discourse. As an example, the co-operative behaviour of two APs may be partly determined by theé Program
Invocation model of MMS and partly by the state of Program Invocation objects in the APs. «Fhe shared
information abdut the state of objects is called an information base.

6.4 Interagtion of Application Processes in OSI

The activity of 4 given AP in a specific information processing task is supported\by an application-process-
invocation. At hny time, an Application Process may have zero, one or more application-process-invocations.
While the Applfcation Process describes a specific set of information preeessing functions in a particular real
system, the application-process-invocation (AP-invocation) describes an‘instance of the Application Process in a
real system for f particular occasion of information processing. (Henee, an AP may describe control of a robot arm
in a specific real system, while an AP-invocation describes the control of a robot arm in a specific real system on
some occasion ¢f control for assembly of some particular part):

Thus, co-operatjon between APs for the performance of algiven information processing task takes place through
interacting AP-fnvocations. When APs interact using communication capabilities, these communication
capabilities are jn turn modelled by one or more Application Entities (AE). An AE is an active element in the
Application Layer of an open system, and it repfesents those parts of an Application Process involved in
communicationf. Each AE represents exactlysone AP.

Like APs, the agtivity of a given AE is-supported by an application-entity-invocation. An AE-invocation performs
the functions oflan AE for a particular eccasion of communication. At any time, an AP-invocation may be
represented by rero or more AE-inyocations for each AE associated with the AP. Hence, the interactions of AP-
invocations for p particular oc¢asion of communication is represented in OSI by a set of corresponding AE-
invocations.

Because an AE [describgs. only part of the operation of an AP (namely, that involving communications), resources in
AP-invocations|magnexist beyond the lifetime of (and may be independent of) an AE-invocation.

NOTE The relationship between an AE and the VMD is defined in clause 7.

6.5 Structure of Application Entities

The AE represents a set of communication capabilities of an AP. These capabilities are defined by a set of
Application Service Elements (ASEs). An ASE is a coherent set of integrated functions that provides a capability
for communications for some particular purpose. MMS is modelled as an ASE for the purpose of communications
with manufacturing devices.

6.6 Addressing of Application Entities

The underlying communication system uses some system of addressing and naming to identify nodes on the

communication network and AE-invocations within each node. In the process of establishing an application
association to support the MMS environment, the MMS-user must have knowledge of the addressing conventions
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used by the underlying communication. However, the specification of this addressing and naming conventions is

outside the scope of this International Standard.

While in the MMS environment, an MMS user may need to refer to some communication node and/or AE-
invocation other than the one with which the application association has been established. For this purpose this
International Standard makes use of an "Application Reference" to identify an AE in another system. This is in the
form of an ASN.1 type definition "ApplicationReference", appropriate to the underlying communication system.

For use of MMS in an OSI based communication system, ApplicationReference is defined in annex

6.7 Application Context

The application context identifies the set of application service elements, their options, rules for use
elements, and thelr effects that are avallable on an apphcatlon assomatlon In the case of MMS the

the MMS appllcatlon context is negotlated

6.8 Presentation Context, Abstract Syntaxes, and Transfer Syntaxes

A.

of the service
apphcatlon
in effect when

In OSI, there is an important distinction between the generic requirements of an application for the fransfer of data

and how those requirements are met in terms of a specific representation of data yalues. The former
description is referred to by the term "abstract syntax", while the latter aspect is referred to by the te
syntax".

Abstract syntaxes are intimately associated with application protocol standards. ISO 9506-2 defines
syntax matching its data transfer requirements. An abstract syntax ¢an be viewed informally as des
generic structure of data. In MMS, the set of type definitions profided in ISO 9506-2 constitutes an
syntax. The MMS abstract syntax may be supported by many. different transfer syntaxes.

Transfer syntaxes are concerned with the way in which data‘is actually represented in terms of bit p
transmission. A transfer syntax may have attributes that\are not related to the abstract syntaxes that
but such attributes may be significant. For example,a transfer syntax may provide data compressio

Such attributes (and how well they meet the requiréments of the device) may influence the choice of

offered or selected for an instance of communication.

For the purpose of transferring data betwgen MMS entities, it is necessary to identify the abstract sy
(MMS) and a transfer syntax that is capable of representing data values that are generated using this|
A specific combination of an abstract/syntax and a transfer syntax that is used for transfer of data is
presentation context.

Abstract Syntax Notation-One (ASN.1) is an example of a tool for specification of syntaxes and ass
encoding rules. (The application of encoding rules to a particular abstract syntax may generate a tra
The ASN.1 Specification (ISO/IEC 8824) has been chosen to describe the MMS abstract syntax. O
transfer syntax for MMS is defined by the application of the ASN.1 Basic Encoding Rules (ISO/IE(
MMS abstract/syntax, but others are possible. The only requirement on a transfer syntax to be used
that it faithfilly“encode all of the elements of abstract syntax defined ISO 9506-2.

6.9 MMS requirements of the communication system

This'International Standard requires that the underlying communication system provide the encodin

aspect of data
rm "transfer

an abstract
ribing the
abstract

itterns during
it can support,
h or encryption.
syntaxes

ntax being used
abstract syntax.
called a

ciated

nsfer syntax.)
he possible

" 8825-1) to the
for MMS is

b mechanism

@ransfer syntax) to support the transfer of data expressed in the abstract syntax defined in ISO 9506

2. This

International Standard requires the communication system to support full duplex, connection oriented peer to peer
communication. In addition, this International Standard requires the support of the following abstract services from

the communication system. The relationship of these services to OSI communication facilities is de
annex A, and the use of these services by MMS services is described in clause 24 of ISO 9506-2.
6.9.1 M-ASSOCIATE

The M-ASSOCIATE service allows an MMS-user to establish an association with another MMS-us

scribed in

er over the

communication system and to convey to the peer MMS-user a set of MMS specific parameters to be associated with
this instance of communication. This service requires a set of parameters most of which are specific to the
communication systems being employed. However, there are two parameters required of this service in support of
other MMS functions, the identity of the other MMS-user, and (optionally) a password or other authentication
parameter to be transmitted to the peer MMS-user. M-ASSOCIATE is a confirmed service. In addition to its other
functionality, M-ASSOCIATE allows one MMS-user to transmit some user data (the service parameters of the
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MMS Initiate service) to its peer MMS-user. Upon completion of the service either (1) an association has been
established and the MMS environment has been created (positive result parameter), or (2) the association could not
be established (negative result parameter). Figure 2 shows the time sequence of service primitives for this service.

M-A

\

SSOCIATE.req

Communications
Provider

M-ASSOCATE.ind

\

Callilg MMS user

<

A

Table 1 shows the parameters of the M-ASSOCIATE service.

Caled MMS user

/

M-ASSOCIATE.ISp

Figure 2 - M-ASSOCIATE service

Table 1 - M-ASSOCIATE service

Parameter Req Ind Rsp Cnf

Arpgument M M
Calling Application Reference M M=)

Cglled Application Reference M M(=)
Other Communication Parameters M M

Afthentication Value U uE)

User Data M M=)

Repult M M(=)
Re¢sponding Application’Reference M M(=)
Other Communication-Parameters M M
Afithentication Value U uE=)
User Data M M(=)

6.9.1.1 Argument

This parameter

6.9.1.1.1

Calling Application Reference

contains the parameters o1 the M-ASSUUIATE service oI the Calling system.

This parameter identifies the calling system uniquely within the communication system.

6.9.1.1.2

Called Application Reference

This parameter identifies the system with which the Calling system wishes to establish an association.

16
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6.9.1.1.3 Other Communication Parameters

This parameter is one or more parameters specific to the underlying communication system being used.

6.9.1.1.4 Authentication Value

This optional parameter may be included if the called system requires authentication to allow some services to be

performed. It is used to establish the right of the calling system to make use of those services.
6.9.1.1.5 User Data

This parameter contains the MMSPdu as formed by the Initiate service request (see clause 8).

This parameter shall indicate whether the M-ASSOCIATE service request was accepted or rejected,
6.9.1.2.1 Responding Application Reference

This parameter identifies the system that is responding to the M-ASSOCIATE service request. It w
identical to the Called Application Reference of the service request, but it neednot be so.

6.9.1.2.2 Other Communication Parameters

This parameter is one or more parameters specific to the underlying-communication system being us
6.9.1.2.3 Authentication Value

This optional parameter may be included if the calling system requires authentication to allow some|
performed. It is used to establish the right of the called’system to make use of those services.

6.9.1.2.4 User Data
This parameter contains the MMSPdu as formed by the Initiate service response, (see clause 8).

6.9.2 M-RELEASE

The M-RELEASE service allows an MMS-user to terminate an association in an orderly manner. M
a confirmed service. In addition to its other functionality, M-RELEASE allows one MMS-user to ti
user data (the service parameters of the MMS Conclude service) to its peer MMS-user. Upon comp
service either (1) the-association has been terminated and the MMS environment has been exited (p
parameter), or (2).the-association could not be terminated (negative result parameter). Figure 3 shoy
sequence of serwice primitives for this service.

1l normally be

services to be

[-RELEASE is

ansmit some
letion of the
sitive result
vs the time
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\ M-REL EASE.ind
M-RELEASE req \

Requesting MM S use Responding MM S user

Communications
Provider

M-RELEASE.rsp

Table 2 shows the parameters of the M-RELEASE service.

Figure 3 - M-RELEASE service

Table 2 - M-Release service parameters

Pqrameters Req Ind Rsp Cnf
Arpument M M=)

Other Communication Parameters M M

User Data M M(=)

Repult M M(=)
Other Communication Parameters M M
User Data M M(=)

6.9.2.1 Argument
This parameter pontains the parametersof the M-RELEASE service of the requesting system.
6.9.2.1.1 Other Communication Parameters

This parameter |s one or miore parameters specific to the underlying communication system being used.

6.9.2.1.2 User Data

This parameter confains the MMSPdu as formed by the Conclude service request (see clause 3).
6.9.2.2 Result

This parameter shall indicate whether the M-RELEASE service request was accepted or rejected.
6.9.2.2.1 Other Communication Parameters

This parameter is one or more parameters specific to the underlying communication system being used.
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This parameter contains the MMSPdu as formed by the Conclude service response, (see clause 8).

6.9.3 M-DATA

The M-DATA allows an MMS-user to transfer an arbitrary amount of data to its pecer MMS-user. Most MMS
services make use of this service. M-DATA is an unconfirmed service. The principal functionality of M-DATA is
to allow one MMS-user to transmit some user data (the service parameters of the MMS confirmed and unconfirmed
services) to its peer MMS-user. Figure 4 shows the time sequence of service primitives for this service.

Communications
Provider

\

M-DATA .req

M:DATA|

\

Sending MM S user Receiving M
Figure 4 --M=DATA service
Table 3 shows the parameters of the M-DATA sefvice.
Table 3 - M-Data service parameters
Parameters Req Ind
Argument M M
User Data M M(=)

6.9.3.1"Argument

This/parameter contains the parameters of the M-DATA service of the requesting system.

ind

M S user

This parameter contains the MMSPdu as formed by the MMS service request or response.

6.9.4 M-U-ABORT

The M-U-ABORT service allows one MMS-user to abruptly terminate the association. The M-U-ABORT service
carries no user data. Figure 5 shows the time sequence of service primitives for this service.
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Communications
Provider

M-U-ABORT.req M-U-ABORT.ind

M-U-ABORT.ind

Figure S - M-U-ABORT service

Table 4 shows the parameters of the M-U-Abort service.

Table 4 - M-U-Abort service parameters

Parameters Req Ind
Argument M M
Abort Source M

6.9.4.1 Argurent
This parameter fontains the parameters of the M-U-ABORT service of the requesting system.
6.9.4.1.1 Abort Source

This parameter |s present in the indication-and indicates the source of the abort request. If true, the abort was
requested from fhe local system; if false; the abort was requested from the remote system.

6.9.5 M-P-ABORT

The M-P-ABORT service provides indication to the MMS-user that the communication system has abruptly
terminated the gssociation. The M-P-ABORT service carries no user data. Figure 6 shows the time sequence of
service primitivisfor this service.
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Communications
Provider

M-P-ABORT.ind M-P-ABORT.ind

/ \

Figure 6 - M-P-ABORT service

Table 5 shows the parameters of the M-P-ABORT service.

Table 5 - M-P-Abort service paranieters

Parameters Req Ind

Abort Source M

6.9.5.1 Abort Source

This parameter is present in the indication and indicates the source of the abort request. If true, the
requested from the local system; if.false, the abort was requested from the remote system.

7  The Virtual-Manufacturing Device

71 Introductjon

This clause provides object models for the following objects:

VMD
TRANSACTION

hbort was

The MMS services define the externally visible behaviour of an MMS server application process. This behaviour is
modelled by describing an entity called a Virtual Manufacturing Device (VMD). This clause provides a model for
a VMD. It explains the VMD’s relationship to the underlying communication system. It defines the structural
elements of the VMD and introduces the abstract objects that exist at a VMD and are manipulated on behalf of a

MMS client.

An implementation of an MMS server provides a mapping of the VMD model on to the functionality of a real
manufacturing device. Guidance in the selection of a particular mapping may be found in various Companion
Standards. These Companion Standards address the specific needs of discrete parts manufacturing systems -
numerical controllers, programmable controllers, robotic controllers, and vision systems - and of batch and

continuous process control systems.
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NOTE The MMS services do not constrain the behaviour of a client MMS application process, except with respect to valid
sequences of primitives. Therefore a model of the MMS client application process is not provided.

71.2 Relati

onship of the VMD to the OSI Model

A VMD exists within the MMS server application process. It constitutes that portion of an information processing

task that makes
real manufactur

available - for control, or monitoring, or both - a set of resources and functionality associated with a
ing device. An application process may contain zero or more VMDs. If it does not define a VMD

it may not act as an MMS-server.

Each VMD represents a virtual manufacturing device within that AP, and each VMD is logically separate from all

other VMDs.

Example:

An MMS system that is connected to a non-MMS environment containing multiple attached manufacturing

de
se
thd
V]

Each AP may c
(an AP that con

A VMD may w
used by the asp
contains more t

vices could be modelled as a single application process containing one VMD for each attached device or as
reral application processes, each containing a single VMD for a single, distinct, attached device. The clients(0f

VMDs in either case will see a particular attached device as a single VMD. Relative to MMS services, this
VD will appear to be independent of all other VMDs.

bntain zero or more AEs, such that an AE represents a set of communication capabilities'0f the AP
fains no AEs may not communicate in the OSI environment).

holly contain zero or more AEs. Each AE in a VMD represents a set of communieation capabilities
pcts of the AP represented by a VMD. Each AE is related to one and only enesVMD. If a VMD
han one AE, it contains more than one set of communication capabilities.

7.1.3 Relationship of the VMD to a Real Manufacturing Device

A VMD is an al
and a mapping
device. This m:

Generally, the 1
When a virtual

must be providg
various VMDs
requiring each Y
being requested
controls access

independent wh
as though part g
are described in

MMS describes
describing the s

pstract representation of a specific set of resources and functionality at the real manufacturing device
f this abstract representation to the physical and functionalcagpects of the real manufacturing
hpping of a virtual resource to the underlying actual resource is of relatively long duration.

esources of a given VMD are distinct from, and indépendent of, the resources of all other VMDs.
resource of two (or more) VMDs is mapped to thé-same underlying physical resource, a mechanism
d by the application process(es), and made available through the VMDs, so that clients of the

may coordinate their access to the single realresource. This coordination may be modelled by

/MD to obtain control of a virtual semaphore whenever disruptive access to the virtual resource is
by an MMS service. This virtual semaphore would then be mapped on to a real semaphore that

fo the real resource. With this approach, the virtual semaphores of the various VMDs are

en viewed using MMS services:y In other words, users of the virtual semaphore of one VMD appear
f the resident system when §iewed by users of the semaphores of the other VMDs. (Semaphores
clause 16.)

the operation of a ¥MD by describing the abstract objects that are manipulated by it, and by
et of operations.that may be performed on these objects through use of the MMS services.

7.2 The St

Each VMD co
on one or more
the VMD, in the-e

ructure of\a VMD

aing exactly one Executive Function and zero or more Program Invocations, each of which depend
[Domains. The Domaln represents a spec1ﬁc use of a set of capab111t1es of the VMD The state of

attributes of its Domalns and thelr subordinate Ob] ects. The elements of the VMD are descrlbed usmg an ASN 1
module containing Object Class definitions for each object. The module begins with an ASN.1 module header
exporting symbols to the module contained in ISO 9506-2 that defines the abstract syntax.

MVS- Qbj ect -

DEFI NI TI ONS :

I\/bdul e-1 {
BEG N

i so standard 9506 part (1) nms-object-nodel -versionl(2) }

-- This ASN. 1 specification has been checked for confornmance with the

-- ASN. 1 st

22

andard by the OSS ASN.1 Tool s.
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EXPORTS AccessCondi ti on,
Addi t i onal CBBOpt i ons,
Addi t i onal Support Opti ons,
Addr ess,

Al ar mMAckRul e,
Control - St ate,
Donmai nSt at e,
EC St at e,

EC- d ass,

EE- Dur ati on,
EE- d ass,

Event Ti ne,

Jour nal - Vari abl e,
Logi cal St at us,
Modi fi er,

normal Priority,
normal Severity

Par amet er Support Qpti ons,
Physi cal St at us,
Priority,

Program nvocati onSt at e,
Runni ng- Mode,

Ser vi ceSupport Opti ons,
Severity,

Transitions,

TypeDescri ption,

ULSt at e,

VMDSt at e;

| MPORTS Appl i cati onRef erence,
Aut henti cati on-val ue FROM
MVB- Environment-1 { iso standard 9506 part(2) mws-environnent-versionl(
Al t er nat eAccess,
ConfirnedServi ceRequest,
At t achToSemaphor e,
At t achToEvent Condi ti on,
Dat a,
EE- St at e,
| dentifier,
| nt eger 8,
| nt eger 32,
MVSSt ri ng,
MVB255St ri ng,
oj ect Nane,
Ti meCf Day,
TypeSpeci ficati on,
Unsi gned32,
Unsi gned8 FROM
| SO 9506- MVB-1 { isovst'andard 9506 part(2) nms-abstract-syntax-versionl

-- Part 1 - (Object~Mddel Definitions

- Note - ASN. 1 rules for interpreting the object fornmalism

- BEach field-has a field identifier possibly foll owed by a nane.

- The fieldidentifier begins with an '& and is followed by a reference
- beginnjng/with either a | ower case or an upper case letter.

- If the“field identifier begins with '& Upper case letter:

- If=there is no foll owi ng nane,

= the field identifies a type.

-\1f the followi ng name is nixed case
; and begins with an upper case letter,

(1) };

hame,

- ofr 11 the Tollow ng nane 1S Upper case
- and the name of a Universal type,

- the field identifies a val ue set.

- If the followi ng name i s upper case

- and the nane of an (bject d ass,

- the field identifies an Object Set.

- If the field identifier begins with '& |ower case letter:

- If the followi ng nane i s upper case

- and the nane of an Object d ass,

- the field identifies an Object (instance).
- If the followi ng name is mxed case

- and begins wth an upper case letter,

- or if the follow ng name is upper case

- and is the nane of a Universal type,

- the field identifies a val ue.
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7.21 VMD Object Model

This clause introduces the model for the VMD.

VMD :: = CLASS {

&executi veFuncti on Appl i cati onRef er ence,

&vendor Name MMVSSt ri ng,
&nodel Nane MVBSt ri ng,
&r evi si on MVSSt ri ng,

ABSTRACT- SYNTAX OPTI ONAL,
TRANSACTI ON OPTI ONAL,
APPLI CATI ON- ASSOCI ATI ON,

&Abst r act Synt axes
&EATr ansacti ons
&Associ ati ons

&accessControl I dentifier,
&l ogi cal St at us Logi cal St at us,
&Capabilities MMSSt ri ng,
&physi cal-Status Physi-eat-Status,
&l ocal -dcit ail BI T STRING SI ZE (1..128)),
&AccessCpntrol Li sts ACCESS- CONTRCL- LI ST OPTI ONAL,
&Domai ns DOVAI N OPTI ONAL,
&Pr ogram nvocati ons PROGRAM | NVOCATI ON OPTI ONAL,
&Uni t Confrol s UNI T- CONTROL OPTI ONAL,
I F (vadr)
&UnnanedVYari abl es UNNAMED- VARI ABLE OPTI ONAL,
ENDI F
I'F (vham
&NamedVal i abl es NAMED- VARI ABLE OPTI ONAL,
IF (vlis)
&NanedVal i abl eLi st s NAMED- VARI ABLE- LI ST OPTI ONAL,
ENDI F
&NanEdTers NAMED- TYPE OPTI ONAL,
ENDI F
&Dat aExclhanges DATA- EXCHANGE OPTI ONAL,
&Semaphol es SEMAPHORE OPTI ONAL,
&per at o St ati ons OPERATOR- STATI ON OPTI ONAL,
&Event Condi ti ons EVENT- CONDI TI ON OPTI ONALY
&Event Acfi ons EVENT- ACTI ON OPTI ONAL,
&Event Enf ol | ment s EVENT- ENRCLLMENT OPTIMONAL,
IF (cspi)
&Event Comdi ti onLi sts EVENT- CONDI TI ON- LI:ST OPTI ONAL,
ENDI F
&Jour nal JOURNAL OPTI ONAL
IF (csr)
, &operati pnSt at e VMDSt at e,
&safety-Interl ocks-Viol at ed BOOLEAN,
&any- Resur ce- Power - On BOOLEAN;
&al | - Respur ces- Cal i brat ed BOOLEAN,
&l ocal - Cpntr ol BOOLEAN,
&sel ect edl- Program I nvocation |dentifier
ENDI F
}
7.2.1.1 &exec¢utiveFunction
The &executivdFunction field identifies the VMD. The value of this field is of type ApplicationReference. For OSI
specific communications systémis; this type is defined in Annex A. For other communication systems, a similar
definition of ApjplicationReference must be supplied. The existence of a fully functional &executiveFunction
exactly corresppnds with'the existence of the VMD.

7.21.2 &vemllorName

The &vendorName field is a character string that identifies the vendor of the system that supports this VMD.
7.2.1.3 &modelName

The &modelName field is a character string that identifies the model of the system that supports this VMD. The
value of this string is normally assigned by the vendor.

7.2.1.4 &revision

The &revision field is a character string that identifies the revision level of the system that supports this VMD. The
value of this string is normally assigned by the vendor.
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7.2.1.5 &AbstractSyntaxes

The &AbstractSyntaxes field identifies the set of Abstract Syntaxes that this VMD is able to support in the MMS
Application Context. This field includes any abstract syntax that can be recognized as an encoding for Load Data
and Execution Argument. The abstract syntax defined in ISO 9506-2 shall not be included in the field. The

ABSTRACT-SYNTAX object is defined in ISO/IEC 8824-2, Annex B.

7.2.1.6 &EATransactions

This field identifies those transaction objects that do not explicitly depend on an application association. Such
transactions occur through the processing of Event Actions. Transaction objects are described in 7.3.1.

7.2.1.7 &Associations

This field identifies the associations established between this VMD and external MMS clients. An’o
services to be used, at least one such association is required. Association establishment and the,Apy
Association object are described in clause 8.

7.2.1.8 &accessControl

rder for MMS
lication

This field identifies an Access Control List object that specifies necessary (but-notsufficient) condifions for an

MMS service to succeed. The conditions specified in this Access Control List-ebject shall be satisfj
service class corresponding to the requested service in order for the service'to succeed. Additional
success may be imposed by an Access Control List object referenced by the object of the service red
other specification has been provided, this field should reference thé\predefined symbol 'M_NonDel
Access Control List object is described in clause 9.

7.2.1.9 &logicalStatus

The &logicalStatus field identifies one of four levels ef.functionality of the VMD available through
Logi cal Status ::= [0] IMPLICIT I NTEGER {
st at e- changes- al | owed (0)y
no- st at e- changes- al | oned Iy,
limted-services-pernmtted ¢2),
support -services-al | oned (3) } (0..3)
7.21.91 state-changes-allowed

If &logicalStatus has this value;*all MMS services supported by this VMD may be performed.
7.21.9.2 no-state-changes-allowed

If &logicalStatus has this value, the only MMS services that may be performed (if the VMD suppor]
are:

ed for the
onditions for
uest. If no
etable'. The

MMS.

s the service)

Abort GetUnitControlAttributes
Concludé GetVariableAccessAttributes
Cancel Identify
GetAgcessControlListAttributes Initiate
GetAlarmEnrollmentSummary Read

GetAlarmSummary ReadJournal
GetCapabilityList ReportAccessControlledObjects
GetDataExchangeAttributes ReportECLStatus
GetDomainAttributes ReportEventActionStatus
GetECLAttributes ReportEventConditionStatus
GetEventActionAttributes ReportEventEnrollmentStatus
GetEventConditionAttributes ReportJournalStatus
GetEventEnrollmentAttributes ReportPoolSemaphoreStatus
GetNamedTypeAttributes ReportSemaphoreEntryStatus
GetNamedVariableListAttributes ReportSemaphoreStatus
GetNameList Status

GetProgramInvocationAttributes
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7.21.9.3

limited-services-permitted

If &logicalStatus has this value, the only MMS services that may be performed are: Abort, Conclude, Status and

Identify.

7.21.94

support services allowed

If &logicalStatus has this value, all MMS services supported by the VMD except the Start, Stop, Reset, Resume,
Kill, StartUnitControl, and StopUnitControl services may be performed.

7.21.10

&Capabilities

A VMD represents the real device to the MMS client by providing capabilities that may be used by the MMS client

in order to effeq

A capability is 4
identified by a g
ISO 9506. How
&executiveFun
capabilities to tl
considered prin

A capability m3
may encompass
NOTE Animp
device.

1 - : 1 1 —— 1 Il X ZA L
U SUIIC COITOT O IITOIITOTIITE (O DOUL) dCUVILY HITOUEIT UIC VIVILI.

locally defined resource (physical or logical) or a locally defined set of resources that can be
haracter string. The definition and management of capabilities is outside the scope of this part of
rever, it is assumed that the existence and status of capabilities are known by the
Ction, and that the &executiveFunction contains sufficient knowledge in order to "allocate"
e various Domains that may be created. No object model is provided for a capability{since it is
itive from the MMS point of view.

y be sharable (or not) depending on local criteria. Additionally, a capability may be distinct, or it
(or be encompassed by) one or more other capabilities.

lementation of an MMS server should provide a mapping of the VMD modél,on to the functionality of a real
Guidance in the selection of a particular mapping may be found in various,Companion Standards. In

particullar, the Companion Standards will aid in the identification of Domains and Program Invocations with features

of real
relating
The usg
and ser]

7.21.11 &
Associated with
scope of this pa
provide a stand;
the operational
capabilities) of

NOTE This stg
commuj

Physi cal St ¢

oper at i opal

partially
1 noper abl
needs- co

7.21.111

ystems. The field "capability" is intended to allow expression of features of the implementation needed for
any real implementation to the VMD model and to the extended.model provided by the Companion Standard.
of capabilities in any MMS implementation requires prior agreement between implementations of MMS client
er.

bhysicalStatus

each capability is one or more attributes that describe the state of the capability. It is outside the

rt of ISO 9506 to provide a uniform representation of these attributes. However, it is useful to

ird representation of the gross aspects of all the capabilities, taken together, in order to characterize
state of the hardware. The &physicalStatus field represents this attribute (of the entire collection of
he real device.

tus refers to the hardware dssociated with the device's operation. It is unrelated to the ability of the device to

hicate.
tus ::= [1] INPLICITIIBI'I'EGER{
- oper ati onal Elg
e (2)
i ssi onikng (3) } (0..3)

operational

The real device

7.21.11.2

associated with this VMD has no known deficiencies and is able to perform its intended tasks.

partially-operational

One or more functions of the real device cannot be performed due to hardware malfunctions or limitations.

721113

inoperable

One or more significant problems exist at the real device that prevent it from doing any useful task.
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721114 needs-commissioning

The device is in a state such that a local commissioning process needs to be performed before useful tasks can be

accomplished.
7.21.12 &local-detail

This attribute is a bitstring that represents additional detail about the status of the VMD as specified

by the vendor

of the device. The maximum length of the bitstring is 128 bits. The contents of this attribute is a local matter and

not a subject for further standardization.

7.21.13 &AccessControlLists

7.2-4-16—&UnitControls

e i o L ~ P ; N e, ~
TS TICIA TACTIIUIITS UIC ACTCCSS TUILTOT LIST ODJCCLS WIIOST TIAIIIT SCOPC ISV IVIDJ=SPCCIIIC. - ACCCSS U
objects are described in clause 9.

7.21.14 &Domains

A Domain represents a specific instance of use of a set of capabilities of the VMD., &xPomain incly
aspects of a VMD that are associated with specific elements (possibly all) of a coerdinated control g
(or both) strategy. The allocation of the capabilities of a VMD to the Domains-may be static or it m|
If the allocation is static, the Domain is predefined within the MMS server and-its name is known. 1
is dynamic, the Domain comes into existence and is removed from the VMMBeither through the acti

services or through local actions. Within a given VMD, either or both types of Domains may exist.
further described and an object model is provided in clause 11.

ntrol List

des those

r monitoring
ay be dynamic.
f the allocation
n of MMS
Domains are

A Domain may be empty or it may contain "information". The "information" may be program instrfictions for some

processor or tables of values or other classes of data or all of the above. For dynamic Domains that
existence through MMS services, the Domains are impligitly created by the process of loading their
Dynamic Domains may also be created through actions.of the Program Invocation when it is in exeq
through other local means.

The Domain content is often closely associated~with a file. The concept of file, although it appears

services, is not defined within MMS. The file' may be part of a virtual Filestore (ISO 8571) that is p|
Application Process that contains the VMD, or it may be locally defined. If the "information" withi
of the VMD and can be used directly"by-the VMD (as a component of a Program Invocation), it can|
to be a Domain. The file, however,»must be considered a separate object, outside the scope of the V|

Many MMS objects may be-defined subordinate to (within the name space of) a Domain. Thus, a D
represents a single name gpace in which MMS objects are uniquely identifiable.

7.21.15  &Programinvocations

A Program In¥ogation consists of a set of procedural and data elements contained within Domains t
execution control information. These elements may be predefined within the VMD, or they may be
defined(for example by creation of a Domain through use of the MMS load services), or both. The

Invoeatioh itself may be predefined within the VMD, or it may be dynamically created and deleted ¢
meaits or through the use of MMS services. An object model of the Program Invocation is given in

come into
contents.
ution or

n some MMS
art of the

h a file is a part
be considered
MD.

omain

bgether with
dynamically
Program
bither by local
clause 12.

This field identifies the Unit Control objects in the VMD. Unit Controls always have a name scope
specific. Unit Control objects are described in clause 13.

7.21.17 &UnnamedVariables

that is VMD-

The VMD may allow direct access to the memory space of the underlying computer. This field is present only if
the vadr parameter CBB has been negotiated. Such access is characterized by a machine address and possibly a

type specification corresponding to that address. Unnamed Variables are described in clause 14.
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7.2.1.18

This field identi

&NamedVariables

fies the Named Variable objects whose name scope is VMD-specific. This field is present only if

the vnamparameter CBB has been negotiated. Named Variables are described in clause 14.

7.21.19

&NamedVariableLists

This field identifies the Named Variable List objects whose name scope is VMD-specific. This field is present only
if the vnamand the vl i s parameter CBB's have been negotiated. Named Variables Lists are described in clause

14.

7.2.1.20

&NamedTypes

This field identi
vnamparamete]

7.21.21 &

This field ident
described in claj

72122 &

This field ident
clause 16.

7.21.23 &

This field ident
described in clal

72124 &

This field ident
described in clal

72125 &

This field ident
clause 20 and e

7.21.26 &

This field ident
described in claj

7.21.27 &

fres the Named-Type objects whose rarmescope 15~ ViviD=specific—This fretd s present onty if the
r CBB has been negotiated. Named Types are described in clause 14.

DataExchanges

fies the Data Exchange objects whose name scope is VMD-specific. Data Exchange objeets are
nse 15

Semaphores

fies the Semaphore objects whose name scope is VMD-specific. Semaphéres are described in

DperatorStations

fies the Operator Station objects whose name scope is VMD=specific. Operator Stations are
nse 17.

FventConditions

fies the Event Condition objects whose name s€ope is VMD-specific. Event Conditions are
se 19 and event processing is described in clause 18.

EventActions

fies the Event Action objects. whose name scope is VMD-specific. Event Actions are described in
bent processing is described\in’ clause 18.

EventEnrollments

fies the Event£Enrollment objects whose name scope is VMD-specific. Event Enrollments are
use 21 and event processing is described in clause 18.

FventConditionLists

This field ident

fics'the Event Condition List objects whose name scope is VMD-specific. Event Condition Lists

are described in

7.2.1.28

clause 22 and event processing is described in clause 18.

&Journals

This field identifies the Journal objects whose name scope is VMD-specific. Journals are described in clause 16.

7.2.1.29

&operationState

This field represents the state of the system. This field is present only if the cSr parameter CBB has been
negotiated. The field is used solely for systems (such as robots) in which the VMD represents a single, complex
piece of machinery with operational states. The relationship of this field to the physical devices and to the state of

the Controlling

28

Program Invocations is defined below.
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VMDSt ate ::= | NTEGER {
ide (0)
| oaded (1)
r eady (2)
executing (3)
not i on- paused (4)
manual | nt er vent i onRequi r ed (5)

7.21.30 &safety-Interlocks-Violated

This field, of type boolean, indicates the state of the safety interlocks. This field is present only if the csr
parameter CBB has been negotiated. The field is used solely for robots and similar equipment having a safety

interlock mechanism. If the value of this field is true, the safety interlocks have been violated since
last reset. The method of resetting the safety interlocks is a local matter.

the system was

7.21.31 &any-Resource-Power-On

This field, of type boolean, indicates whether (true) or not (false) any physical resource has pewer a

pplied to it.

This field is present only if the cSr parameter CBB has been negotiated. The value of.this*field is the logical 'OR'

of a similar primitive attribute of each physical resource in the system.
7.21.32  &all-Resources-Calibrated

This field, of type boolean, indicates whether (true) or not (false) all the physical resources in the sy
calibration attributes are in fact calibrated. This field is present only if the'cSr parameter CBB has
negotiated.

7.21.33 &local-Control

stem that have
been

This field, of type boolean, indicates whether (true) or ner(false) some local agent has control of anjy of the

physical resources of the system. This field is presentonly if the cSr parameter CBB has been neg|
control indicates the ability to cause actions that change the physical resources and hence the attribu
represent those resources. &local-Control can reflect either a human operator or some automatic pr
of which inhibit the assertion of control remotely.

If &local-Control is false, control may reside in some remote agent. This condition can also reflect
which the system is running under po‘direct control other than its task program.

The value of the &local-Control\field, the &operation-State field, and the &logical-Status field are i
Table 6 illustrates the relationship between these attributes.

Table 6 - Local control

btiated. Having
tes that
bcedure, either

h condition in

hterrelated.

Local Operation State VMD Logical Status
Control
TRUE Any NO-STATE-CHANGES-ALLOWED or

LIMITED-SERVICES-PERMITTED or
SUPPORT-SERVICES-ALLOWED

FALSE MANUAL- NO-STATE-CHANGES-ALLOWED or
INTERVENTION- LIMITED-SERVICES-PERMITTED or
REQUIRED SUPPORT-SERVICES-ALLOWED
Any other Any

NOTE While &local-Control is true, the &operation-State can continue to change. However, it is a local matter how the state

changes occur.
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7.21.34  &selected-Program-Invocation
This field identifies the Program Invocation that has been selected to control the operation of the system. This field

is present only if the CSr parameter CBB has been negotiated. This Program Invocation has its &control field
equal to cont r ol | i ng and has been selected through the use of the Select operation.

7.2.2 Initialization of the VMD
Clause 25 of ISO 9506-2 describes the initialization of the VMD.

7.2.3 Services on the VMD

Clause 10 describes the MMS services that operate on the VMD in its entirety.

7.3 Transactions

This clause intrpduces a model of the Transaction and its processing.

7.3.1  Transaction Object Model

Most MMS seryices are confirmed services (see ISO 9506-2, clause 6). When the VMD receivestan indication

primitive for one of the confirmed services, a Transaction object is created that governs the proegssing of this
service. The déscription of that object follows:

TRANSACTI ;1= CLASS {
& nvokel I NTEGER UNI QUE,

I F ( attachToEvent Condition attachToSemaphore )
&Pre-excliti onModi fiers Modi fi er Step OPTI ONAL,
&current Vodifier CHO CE {

nodi f} er Modi fi er St ep,
none NULL },

ENDI F
&confi rmpdSer vi ce- Request Confi r nedSer vi ceRequest),

IF ( attachToSemaphore )
&Post - exg¢cuti onMbdi fiers MdifierStep OPTI ONAL;
ENDI F
&cancel abpl e BOCLEAN }

7.3.1.1 &invokelD
This field is an |nteger that serves to identify the fransaction within the Application Association.
7.3.1.2 &Pre-pxcutionModifiers

This field is an prdered set of modifietsto be satisfied before execution of the Confirmed Service Request can
begin. This setjmay be empty.

Modi fierStgp ::= SEQUENCE {
nodi fierlD | NTEGER,
nodi fi er Modi fi er
}

Modi fier ::= CHA CE {
I F ( attachToEvent Condition )

event Med-ef FoH—MRH-CH—AH-achFoBvrent-Condi-tH-on
IF ( attachToSemaphore )
ENDI F
ENDI F
IF ( attachToSemaphore )

semaphor eModi fi er [1] IMPLICIT AttachToSemaphore
ENDI F

7.3.1.21 eventModifier

The AttachToEventCondition modifier is described in clause 18.
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7.3.1.2.2 semaphoreModifier
The AttachToSemaphore modifier is described in clause 16.
7.3.1.3 &currentModifier
This field identifies the Semaphore Entry object or the Event Enrollment object controlling the current modifier's
execution. This field is initially empty. It changes to identify the modifier in the Set of Pre-Execution Modifiers as
they are processed. If the Set of Pre-Execution Modifiers is empty, this field will always be none.

7.3.1.4 &ConfirmedService-Request

This field identifies the pending service, including its arguments.

7.3.1.5 &Post-executionModifiers

This field identifies the set of Semaphore Entry objects that this service invocation owns duelto a prpcessed Attach
to Semaphore modifier. Attach to Event Condition modifiers do not occur on the list of &Post-exequtionModifiers.

7.3.1.6 &cancelable

This field identifies whether or not the service may be cancelled. Initially tfue;the MMS server may set this field
false during the processing of the service request.

7.3.2 Initialization of Transaction objects

A Transaction object shall be created upon receipt of an indication service primitive for an MMS confirmed service,
and deleted after the MMS-user issues a response service printitive for that service instance. The nymber of
Transaction objects that may exist at any time is governed by the negotiated maximum number of sqrvices
outstanding (see 8.2).

Upon receipt of a Confirmed Service indication;the MMS Server shall create a new Transaction object and
initialize it as follows:

transaction TRANSACTION :: = {
& nvokel D new D,
&Pr e- excutionModi fiers servi ceParaneter,
&Cur rent Modi fi er naone: NULL,
&confi rmedSer vi ce- Request servi cePar anet er,
&Post - execut i onModifirers {1}
}&cancel abl e TRUE

NOTE This produdtion is not valid ASN.1 as written. The MMS Server should substitute a valid integer valye for newID to
identify‘the transaction, and insert the parameters from the Confirmed Service indication fqr the &Pre-
execihitionModifiers and the &confirmedService-Request.

7.3.2.1¢ &invokelD

The\MMS server shall assign an integer value to this field. This value shall be unique to this application
association.

7.3.2.2 &Pre-excutionModifiers

The MMS server shall assign a value set to this field corresponding to the parameters of the service indication.
7.3.2.3 &CurrentModifier

The MMS server shall assign an initial value of none to this field.

7.3.2.4 &confirmedService-Request

The MMS server shall assign a value to this field corresponding to the parameter of the service indication.
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7.3.2.5 &Post

The MMS serve

-executionModifiers

r shall assign an empty value set as the initial value of this field.

7.3.2.6 &cancelable

The MMS serve

r shall assign the value TRUE as the initial value of this field. The Cancelable attribute of the

Transaction object shall not be set to FALSE during the processing of the pre-execution modifiers. After all
pre-execution modifiers have been processed, the cancelable attribute may be set to FALSE by the MMS-user at
any time as a local matter, subject to the requirements for the Cancel service and the service named in the

Confirmed Servi

ice Request. The cancelable attribute shall have been set to FALSE by the time that post-execution

modifier processing takes place.

7.3.3 Processingeof-fransaction-objeets

A Transaction d
service or as pal
after the MMS-
that may exist

NOTE Althou,
require
wait foy

Each of the pre;
the next modifi
process the Pos
the appropriate
be set to indicat
by an integer, W
successfully prd
relinquishing of
constructed in r

After all pre-ex
primitive), the (
this part of ISO

Following comj
&Post-executio

order in which {

After all post-e
MMS-user. Th

7.4

MMS objects at
definition and W

bject shall be created either upon receipt of an indication service primitive for an MMS confirmied
t of the processing of an event occurrence (see 18.1.1). The Transaction object shall be deleted

1ser issues a response service primitive for that service instance. The number of Transaction objects
L any time is governed by the negotiated maximum number of services outstanding (see82).

h this part of ISO 9506 requires that Transaction objects be initialized in the order of receipt, there is no such

ment for the order of processing of these objects. To enforce serialization of actions, the MMS client should

a service response before issuing subsequent service requests.

execution modifiers shall be processed in order. Each modifier shall complete successfully before
r is processed. If a modifier fails (see definition of particular modifiers), the MMS-user shall
-execution modifier list (as specified below) and issue a Responsé(¢) service primitive, specifying
error class and code, and the Transaction object shall be deleted.\The &CurrentModifier field shall
e the modifier currently being processed in the list. The &CurrentModifier field shall be identified
here 1 indicates the first element in the list. For each AttachToSemaphore modifier that is

cessed, an entry shall be made in the &Post-executionModifiers field (in order to allow

control of the semaphores after service execution). -Fhe &Post-executionModifiers field shall be
bverse order, such that the first pre-execution modifier becomes the last post-execution modifier.

bcution modifiers have been processed successfully (if any are specified on the indication service
Lonfirmed Service Request shall be execufed in accordance with the service procedure specified in
9506 for the named service.

letion of the service request, the&tMMS-user shall process the post-modifiers in the List Of
hModifiers field in the order-that'they are specified in the list (note that this is the opposite of the
he pre-execution modifiers were executed).

Lecution modifiers have-been processed, the response service primitive shall be issued by the
b &CurrentModifierfield is used to indicate the current modifier during the processing of this list.

Specification of Named objects

e normally referenced by name. The name of an object shall be unique within its scope of
rithin.the class of object it identifies.

7.4.1

Scope of Names

MMS names can have one of three scopes, VMD-specific Domain-specific, and Application Association-specific.

7.4.1.1 VMD-specific Scope

A name that has VMD-specific scope shall be unique among all VMD-specific objects of the same object class.
Such a name may be referenced by all clients of the VMD instance on any application association with it.
VMD-specific objects persist after the MMS application association ceases to exist.

32
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7.4.1.2 Domain-specific Scope

A Domain represents a single flat name space. A name that is Domain-specific shall be unique for its class of
object within the Domain in which it is defined. The unique identification of such an object requires the
specification of the name of the Domain and the name of the object, thus implying a two level naming hierarchy.

7.4.1.3 Application Association-specific Scope

A name having "Application Association-specific" (AA-specific) scope may only be referenced by the MMS client
for which the name was defined, and only on the specific application association over which the name's definition is
valid. The definition of an object bearing an application association-specific name, if not explicitly deleted
previously, shall be deleted whenever the defining application association ceases to exist.

The specific instances of MMS objects that can be named are listed in Table 7. Not all objects'¢an have all possible
Name Scopes. The allowed combinations are indicated by Xs in Table 7.
Table 7 - Name Class and Scope
VMD Domain AA Clause

Access Control List Objects X 9
Domain Objects X 11
Program Invocation Objects X 12
Unit Control Objects X 13
Named Variable Objects X X X 14
Named Variable List Objects X X X 14
Named Type Objects X X X 14
Data Exchange Objects X 15
Semaphore Objects X 16
Operator Station Objects X 17
Event Condition Objects X X X 19
Event Action Objects X X X 20
Event-Enrollment Objects X X X 21
Eyent Condition Lists X X X 22
Journal Objects X X X 23

There are other limitations on the names of Event Conditions, Event Actions, and Event Enrollments. Creation of a
semaphore automatically creates an Event Condition of the same name (see 16.4). Therefore, a semaphore cannot
be proposed for creation that has the same name as an existing Event Condition. If the monitor parameter is
selected, the creation of a Program Invocation automatically creates an Event Condition, and Event Action, and an
Event Enrollment, all having the same name as the Program Invocation (see 12.2). Therefore, a Program
Invocation cannot be proposed for creation whose name is the same as an existing Event Condition, Event Action,
or Event Enrollment.

7.4.3 Object lifetime
Each of the objects listed above has a lifetime within the VMD that can be inferred from the scope of its name.

VMD-specific Scope - Such objects exist as long as the VMD exists (unless explicitly deleted).
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Domain-specific Scope -

AA-specific Scope -

Such objects exist as long as the Domain on which they depend exists (unless
explicitly deleted).

Such objects exist only as long as the Application Association over which they were
defined continues to exist (unless explicitly deleted).

7.4.4 Object visibility

The Name Scope of a named object also determines the visibility of the object. An object whose name is
VMD-specific or Domain-specific may be referenced by any association to the VMD); an object whose name is
AA-specific may only be referenced on the association over which the object was defined.

7.4.5 Creation of MMS objects

Each of the M
existence durin,
MMS services,
objects are pre
conformance to

Dynamic objec
action of the sy
means of local

visible to MMS
service definiti

7.4.6 Deleti
All MMS objec]
requests if such
may also be del
Program Invocg
subordinate to 4
conditions spec

S objects can either be static, that is predefined within the implementation, or dynamic, coming into
the course of operation of the VMD. Static objects usually may not be deleted through the use(of
nd dynamic objects usually may be deleted, but there may be exceptions to either rule. Static

fined by the implementation and have names assigned to them either by the implementor, or\in

this part of ISO 9506 or to one of the Companion Standards.

can come into existence either (1) through explicit MMS service procedures, (2).through local
tem or of the system operators, or (3) through the execution of some Program Invocation. The
reation is outside the scope of this part of ISO 9506. However, if a locally,created object is to be
services, its external behaviour, including all its visible attributes, shall be-consistent with this
n.

n of MMS objects

(s subordinate to the VMD may be deleted from the VMD through appropriate MMS service
requests are permitted (see 9.1.1.8). In addition to this explicit method of deletion, MMS objects
pted through local action of the system or of the systemioperators or through the execution of some
tion. The means of local deletion is outside the scope of this part of ISO 9506. Objects that are
Domain are automatically deleted when the Domain is deleted. This is true regardless of any

fied in the Access Control List object referenced by the object subordinate to the Domain.

7.4.7 Altergtion of MMS objects

All MMS objec
services that alt
the system oper
associated with
means of local §

A VMD should

ks have as part of their descriptionta list of externally visible attributes. In addition to the MMS

er these attributes, these attributes.may also be changed through the local action of the system or of
htors, or through the execution of a Program Invocation. In particular, the values of variables
Domains or with the VMD, directly may change due to the execution of a Program Invocation. The
Iteration of object attributes is outside the scope of this part of ISO 9506.

if possible, guarantee that access to any MMS object required by an MMS service is not

interruptible. I

other words, for-the entire duration of the MMS service, the object should have a set of attributes

that represent the state of the\VMD at a single instant of time. Since such guarantees may not be possible, or if
possible for some objectsunay not be possible for all objects, the static conformance statement for the VMD shall

state whether u

interruptible access is supported and, if supported, under what constraints it is guaranteed.

7.4.8 Contr

bl of Access to MMS objects

This International Standard provides explicit control for the ability to access or alter MMS named objects. Each
named object within an MMS implementation contains a reference to an Access Control List object that specifies
the conditions under which services directed at the named object may succeed. For the purposes of specifying the
control conditions, services are grouped into seven classes, read, write, load, store, execute, delete, and edit. The
control conditions include possession of a semaphore, identity of user (Application Reference), and the submission
of a password (which may be arbitrarily complex). These conditions are necessary but not sufficient for the success
of the service. If the conditions are not satisfied, the service is required to fail; the service may always fail for

reasons beyond

the scope of this standard. These conditions may be combined in arbitrary ways. Conditions may

be specified separately for individual objects and for all objects of the VMD. Conditions restricting creation of
objects can only be specified for the entire VMD.

In the second amendment to the first edition of ISO/IEC 9506:1990, the &accessControlList field of named objects
replaced the MMS Deletable attribute of the first edition of MMS. For backward compatibility, a derivation rule

34
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from the &accessControlList is provided for services that report the value of the MMS Deletable attribute. Using
this rule, implementations of earlier versions of MMS will be able to interwork with implementations of this version

of MMS as long as the additional services specified in this version are not employed.

The aco parameter CBB is used to indicate whether or not the object reporting services shall report attributes
related to the use of Access Control Lists.

7.5 Object Name structure

The parameter Object Name occurs frequently in the specification of MMS services. The structure of the Object
Name is shown in Table 8.

Table 8 - Object Name

Object Name Reqg/Rsp Ind/Cnf
Name Scope M M=)
AA-specific S S=)
Item Identifier M M=)
Domain-specific S S&=)
Domain Identifier M M(=)
Item Identifier M M=)
VMD-specific S S=)
Item Identifier M M=)

7.5.1 Name Scope

This parameter specifies which of the possible.scopes is to be used for this Object Name.
7.5.2 AA-specific

Some named objects may have an AA-specific name. AA-specific objects shall only exist as a result of a definition
of the name over the association by an MMS Service. As there is no MMS service to create AA-spgcific Data

Exchange objects, these objects'may be created by local action at the time of association establishment.

7.5.2.1 Item Identifier

This parameter, gf-type Identifier, is the name of the object. This parameter shall be unique within this application
association for the class of object named.

7.5.3 _Domain-specific

Named objects that depend on a Domain have names that are Domain-specific.

7.5.3.1 _Domain-ldentifier

This parameter, of type Identifier, is itself a VMD-specific name of the Domain that contains the named object.

7.5.3.2 Item Ildentifier

This parameter, of type Identifier, is the name of the object within the named Domain. This parameter shall be
unique within the named Domain for the class of object named.

7.5.4 VMD-specific

Any named object may have a VMD-specific name.
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7.5.4.1 Item ldentifier

This parameter, of type Identifier, is the name of the object. This parameter shall be unique within the VMD for the
class of object named.

7.6 Object Class structure

The parameter Object Class occurs frequently in the specification of MMS services. The structure of the Object
Class is shown in Table 9.

Table 9 - Object Class

Object Class Req/Rsp Ind/Cnf
Object Class M M=)
Basic Object Class S S=)
Extended Object Class S S=)

7.6.1 Objegt Class

This parameter ppecifies the class of object under consideration. For historical reasons, the choices fall into one of
categories. One|of the following parameters shall be chosen.

7.6.2 Basic|Object Class

This parameter ghall be chosen if the object is one of the following;:

a) Named Mariable h) Event Enrollment
b) Scatterefl Access 1) Journal

c) Named WVariable List 7 Domain

d) Named [ype k) Program Invocation
e) Semaphpre 1) Operator Station

f) Event Cpndition m) Data Exchange

g) Event Alction n) Access Control List

7.6.3 Extended Object Class
This parameter ghall be chosen if the object is one of the following:

a) EventCqnditionList
b) UnitConjtrol

8 EnvironmentAnd-General-Management-services

8.1 Introduction and Models

This clause provides a model for the following object:
APPLICATION-ASSOCIATION

This clause specifies the following services:

Initiate Cancel
Conclude Reject
Abort
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8.1.1 Environment Management State Diagram

This clause defines the state diagram for entering and leaving the MMS environment. The initial state for both the
calling and called MMS users shall be the state "No MMS Environment". The state diagram is depicted from the
point of view of an MMS-user. The state of the MMS environment is within the context of a specific application
association. Restrictions on the use of MMS services within this environment shall not apply to other environments
established by the MMS-user on different application associations.

No MMS
Environment
7
2 1 7
5 6
Establishing Establishing
MMS Environment MMS Environment
(Called) (Calling)
7
7
7
3
4 11
10 MMS
EfQvironment
9 8
12 13
Relinquishing Relinquishing
MMS Environment| MMS Environment|
(Respender) (Requester)
Figure 7 - Environment Management State Diagram
Transitions:
1 - initiate.request 8 - conclude.request
2 - initiate.ndication 9 - conclude.indication
3- @n@tiate.response(*—) 10 - conclude.response(+)
K {n%t%ate.conﬁrm(ﬂ 11 -conclude.confirm(+)
3.5 hnitiate.response(-) 12 - conclude.response(-)
6 initiate.confirm(-

— 3—=—comctudeconfirm=
7 - abort.request or abort.indication )

8.1.2 Restriction on Use of MMS services

This clause places restrictions on the use of MMS services for certain states. The restrictions in this clause are
supplementary to other restrictions placed by other clauses in this part of ISO 9506.

8.1.2.1 The "No MMS Environment" state

While in the state "No MMS Environment", an MMS-user shall only issue the initiate.request service primitive.
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8.1.2.2 The "Establishing MMS Environment (Calling) state

While in the state "Establishing MMS Environment (Calling)", an MMS-user shall only issue the abort.request
service primitive.

8.1.2.3 The "Establishing MMS Environment (Called) state

While in the state "Establishing MMS Environment (Called)", an MMS-user shall only issue the initiate.response or
abort.request service primitives.

8.1.2.4 The "MMS Environment" state

Clauses 8 to 23

place requirements on the use of service primitives in the state "MMS Environment". This state is

divided into a s
Environment",
"Relinquishing
of the "MMS E

The only events
primitive, the is|
or the receipt of

While in the sta
to the following

Tics of substates; wiicharc described i those tlauses At MM S states except the " No MivES
Establishing MMS Environment (Calling)", "Establishing MMS Environment (Called)",

MMS Environment (Requester)" and "Relinquishing MMS Environment (Responder)" are substates
ivironment" state.

that cause an exit from the "MMS Environment" state are the issuance of an abort.request-service
suance of a conclude.request service primitive, the receipt of an abort.indication servic¢e primitive,

a conclude.indication service primitive.

tc "MMS Environment", an MMS-user may issue any request or response service primitive, subject
restrictions:

uses of this part of ISO 9506 restrict the usage of services and seryice primitives via sequencing

se primitive shall not be issued unless a request primitive fox a‘corresponding service indication has
eived (see ISO 9506, clause 7);

ite.request service primitive shall not be issued.

Relinquishing MMS Environment (Requester)" state

a) other clg
requirements;
b) a respon
been red
c) the initi
8.1.2.5 The "
While in the sta

may issue is the
8.1.2.6 The "

While in the staj
and conclude.r¢

8.1.3 Applis

This clause intr

te "Relinquishing MMS Environment (Requester)", the only request primitive that the MMS-user
abort.request service primitive. Note'that responses, either (+) or (-) may continue to be issued.

Relinquishing MMS Environment (Responder)” state

te "Relinquishing MMS Environment (Responder)", the MMS-user may only issue the abort.request
sponse service primitives.

cation Association

duces the{model of the application association.

APPLI CATI Oy ASSOEI'ATI ON :: = CLASS {
&aal dent || f i€rx, I NTEGER UNI QUE,
&cl i ent Appl i cati onRef er ence,
&abst r act-Synta¢ ABSTRACT—SYANTAX;

&aut hent i

cationVal ue Aut henti cati on-val ue OPTI ONAL,

-- This field represents a 'user password'

&Transacti ons

I'F (vham

&NanedVari abl es

IF (vlis)

&NanedVar i abl eLi sts

ENDI F
ENDI F

&Event Condi ti ons
&Event Acti ons

&Event Enrol | ment s
&Event Condi ti onLi sts
&Jour nal s

&services

&par aneters

&nest

38

&NanedTypes
|

TRANSACTI ON OPTI ONAL,

NAMED- VARI ABLE OPTI ONAL,
NAMED- VARI ABLE- LI ST OPTI ONAL,
NAVED- TYPE OPTI ONAL,

EVENT- CONDI TI ON OPTI ONAL,
EVENT- ACTI ON OPTI ONAL,

EVENT- ENROLLMENT OPTI ONAL,
EVENT- CONDI TI ON- LI ST OPTI ONAL,
JOURNAL OPTI ONAL,

Ser vi ceSupport Opti ons,

Par amet er Support Qpti ons,

I NTEGER,
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&U sns ULSM OPTI ONAL
I'F (csr cspi)
,  &extendedServices Addi t i onal Support Opti ons
ENDI F
IF (cspi)
, &extendedParaneters Addi ti onal CBBOpti ons
ENDI}F

Instances of this object class are created by the Initiate service (see clause 8.4.1).
8.1.3.1 &aaldentifier

This field identifies the application association. Since the value of this field is never communicated, its form is a
local matter.

8.1.3.2 &client

This field serves to identify the MMS client with whom the association has been established.\/A def}nition
appropriate for the OSI environment is provided in annex A.

8.1.3.3 &abstractSyntax

This field identifies the abstract syntax in use on this association.
8.1.3.4 &authenticationValue

This field is the value of the Authentication Value as presented by the MMS client at application asgociation
establishment. The form of this field is governed by the facilities of the network supporting the MMS association
(see annex A).

8.1.3.5 &Transactions
This field is the set of Transaction objects associatéd with this application association. The maximum number of
objects in this set is established by the Initiate service. At any given time, the set may be empty, indjcated by the
OPTIONAL attribute.
8.1.3.6 &NamedVariables

This field identifies the Named.Variable objects whose name scope is AA-specific. This field is prgsent only if the
vnamparameter CBB has been negotiated. Named Variables are described in clause 14.

8.1.3.7 &NamedVariableLists
This field identifies the Named Variable List objects whose name scope is application-specific. Thif field is present
only if the wvnamand vl i s parameter CBBs have been negotiated. Named Variables Lists are desdribed in clause

14.

8.1.3:8 &NamedTypes

This field identifies the Named Type objects whose name scope is AA-specific. This field is presenf only if the

vnamparameter CBB has been negotiated. Named Types are described in clause 14.
8.1.3.9 &EventConditions

This field identifies the Event Condition objects whose name scope is AA-specific. Event Conditions are described
in clause 19 and event processing is described in clause 18.

8.1.3.10 &EventActions

This field identifies the Event Action objects whose name scope is AA-specific. Event Actions are described in
clause 20 and event processing is described in clause 18.
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8.1.3.11 &EventEnroliments

This field identifies the Event Enrollment objects whose name scope is AA-specific. Event Enrollments are
described in clause 21 and event processing is described in clause 18.

8.1.3.12 &EventConditionLists

This field identifies the Event Condition List objects whose name scope is AA-specific. Event Condition Lists are
described in clause 22 and event processing is described in clause 18.

8.1.3.13 &Journals

This field identifies the Journal objects whose name scope is AA-specific. Journals are described in clause 23.

8.1.3.14 &services

This field ident
service, either ¢
8.2).
Servi ceSupgortOptions ::= BIT STRI NG {
st at us
get NaneLi st
identify
renane
read
wite
get Vari alpl eAccessAttri butes
def i neNafedVari abl e
-- bit 8 i9 reserved for use of a servi
defineScatteredAccess

40

bit 9 iq reserved for use of a servi

get Scatt ¢r edAccessAttri butes
del et eVali abl eAccess

def i neNaedVari abl eLi st

get NanedYari abl eLi st Attri butes
del et eNafredVar i abl eLi st

def i neNafredType

get NanmedTypeAttri butes

del et eNafredType

i nput
out put
t akeCont | ol

relinqui $hControl

def i neSefraphor e

del et eSefraphor e

r eport Sefraphor eSt at us

r epor t Pogl Sermmaphor eSt at us
r epor t Sefraphor eEnt r ySt at us
i nitiatepPownl oadSequence
downl oad$egnent

t er mi nat ¢Downl oadSegquence
i nitiatelpl oadSequence

upl oadSegnent

t er mi nat ¢Upl oadSequence

r equest Dprmai nDownl oad

r equest DpnmainYpl oad

| oadDonmaif nCont ent

st or eDomgi_nCont ent

fies the MMS services supported on this association. Each bit identifier corresponds to a specifi¢
pnfirmed or unconfirmed. The value of this field is established as part of the Initiate procedure (see

N A o

defined in annex:E

~
o-

efined in anmmex E

del et eDomai n

get Domai nAttri butes

creat eProgram nvocati on

del et ePr ogram nvocati on

start

st op

resune

reset

kill

get Program nvocati onAttri butes
obtainFile

defi neEvent Condi ti on

del et eEvent Condi ti on

get Event Condi ti onAttri butes
report Event Condi ti onSt at us

al t er Event Condi ti onMoni tori ng
trigger Event

def i neEvent Acti on

o e T i e e T i i e i i Y e i e e o R o R e
QOO DIBEDIADIIRDRDWWWWWWWWWWNRNNNNNNNNNRPERPERER,RPRPRPRRPRPODO0OD0 NOOTRAWNERO

WNRFRPOOONNUITRARWNRFROOONDUTRARWNRPOOONOUIRARWNRFROOOMUTRAWNEFE O
N AN A A A N A A A A AN A A A N A w A AN A s A N A A N A AN A s N N o N A At N N A2
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ce 8.2).

del et eEvent Acti on (54),
get Event Acti onAttri butes (55),
report Event Acti onSt at us (56),
def i neEvent Enr ol | nent (57),
del et eEvent Enr ol | nent (58),
al t er Event Enr ol | nent (59),
repor t Event Enrol | nent St at us (60),
get Event Enrol | ment Attri but es (61),
acknow edgeEvent Noti fication (62),
get Al ar nSunmary (63),
get Al ar nEnr ol | ment Summary (64),
readJour nal (65),
wri teJour nal (66),
initializeJournal (67),
repor t Jour nal St at us (68),
creat eJour nal (69),
del et eJour nal (70),
get Capabilityljst (71)

-- bit 72 is reserved for use of service defined in annex D
fileCpen (72),

-- bit 73 is reserved for use of servi ce defined in annex D
fil eRead (73),

-- bit 74 is reserved for use of service defined in annex D
filed ose (74),

-- bit 75 is reserved for use of service defined in annex D
fil eRename (75),

-- bit 76 is reserved for use of service defined in annex(D
fileDelete (76),

-- bit 77 is reserved for use of service defined in ammex D
fileDirectory (77),
unsolicitedStatus (78),

i nf or mat i onRepor t (79),
event Notification (80),
attachToEvent Condi ti on (81),
attachToSenaphore (82),
concl ude (83),
cancel (84)
get Dat aExchangeAttri but es (85),

-- Shall not appear in mnor versien~one
exchangeDat a (86),

-- Shall not appear in minor vensi on one
def i neAccessControl Li st (87),

-- Shall not appear in mnor.Version one or two
get AccessControl Li stAttri butes (88),

-- Shall not appear in mnor version one or two
report AccessControl | edObj ect:s (89),

-- Shall not appear ifnwinor version one or two
del et eAccessCont r ol Li st (90),

-- Shall not appear i'n mnor version one or two
al t er AccessCont r ol (91),

-- Shall not appe€ar in mnor version one or two
reconfi gur ePrograninvocati on (92) } (SIZE(93))

8.1.3.15  &parameters
This field identifies the MMS parameter CBBs that have been negotiated in the Initiate procedure (S

Par anetier’Support Qptions ::= BI T STRI NG {
st (0),

St2 (1),
vRam (2),
val t (3),
vadr (4),

- bit 5 is reserved for the services defined in Annex F
vsca (5),

t py (6),
viis (7),

-- bit 8 is reserved

-- bit 9 is reserved
cei (10),
aco (11),
sem (12),
csr (13),
csnc (14),
csplc (15),
cspi (16),
char (17) } (SIZE(18))
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8.1.3.15.1

str1

The st r 1 parameter conformance building block shall establish the validity of the ARRAY value for the Kind Of

Type parameter

of the Type Description parameter, the INDEX and INDEX-RANGE value for the Access

Selection parameters of the Alternate Access parameter (if val t is supported) and the ARRAY value for the Kind
Of Data parameter of the Data parameter.

If st r 1 is supported, these values, and the parameters that they select, are valid and the &nest field shall specify a
value greater than zero. Otherwise, these values, and the parameters that they select, are invalid.

8.1.3.15.2

str2

The st r 2 parameter conformance building block shall establish the validity of the STRUCTURE value for the

COMPONENT

Kind Of Type
parameters of th
Data parameter

If str 2 is supp
value greater th

8.1.3.15.3
The vhampara
Variable param

parameter of th

If vnamis supp
parameters that

8.1.3.15.4

The val t para

uxuul\.«u.d Uf Lh\/ T]P\/ DUDVIIFLIUIJ Pululll\«b\«l Lh\d COUIVIT UINLIIN T VLI,}U\./ fUl Lh\/ A\;\.&\JDD S\.«}U\JLI\JIJ
e Alternate Access parameter (if val t is supported) and the STRUCTURE value for the Kind Of:
of the Data parameter.

orted, these values, and the parameters that they select, are valid and the &nest field shall speeify a
hn zero. Otherwise, these values, and the parameters that they select, are invalid.

vnam
meter conformance building block shall establish the validity of the NAMED “value for the Kind Of
pter of the Variable Specification parameter and the NAMED value for the'Kind Of Variable

GetVariableAccessAttributes service's Argument parameter.

orted, these values and the parameters that they select are valid. Otherwise, these values and the
they select are invalid.

valt

meter conformance building block shall establish thé’validity of the Alternate Access and

Component Namne parameters, wherever they occur in a service table.

Ifval t is supp
8.1.3.15.5

The vadr para
occurs in a serv
parameter of th
GetVariableAcq
Array and Strug

If vadr is supp
Otherwise, the /

8.1.3.15.6

orted, these parameters are valid. Otherwise;-these parameters are invalid.
vadr

meter conformance building block shall establish the validity of the Address parameter, wherever it
ce table, and the validity of the UNNAMED and SINGLE values for the Kind Of Variable

Variable Specification parameter, the UNNAMED value for the Kind Of Variable parameter of the
essAttributes service'S-Argument parameter, and the value true for the Packed parameter of the
ture parameters of the Type Description parameter.

orted, the Addréss parameter and the specified values and the parameters that they select are valid.
\ddress patameter and the specified values and the parameters that they select are invalid.

vsca

The vsca CBB
clause 7. These

8.1.3.15.7

rdentifres facttiesandservices present mrthefirstedittomrbut ot mctuded-rthe U‘UjUbt modetin
facilities and services are described in annex E.

tpy

The t py parameter conformance building block shall indicate the functional capability to communicate with a third
party. The third party may be an MMS client, an MMS server, or any other system. This third party system may be
used by the MMS server to obtain resources required to execute an MMS service request. The choice of the
method of communication with the third party is a local matter.

If't py is supported, this value and the parameters that it selects are valid. Otherwise, this value and the parameters
that it selects are invalid.

42
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8.1.3.15.8 vlis

The vl i s parameter conformance building block shall establish the validity of the Variable List Name value for

the Kind of Access parameter of the Variable Access Specification parameter.

Ifvl i s is supported, this value and the parameters that it selects are valid. Otherwise, this value and the

parameters that it selects are invalid.

8.1.3.15.9 cei

The cei parameter conformance building block shall establish the validity of the Evaluation Interval of the

AlterEventConditionMonitoring service's Argument parameter.

1L H - VIR BV R 4 - 1.l Ol - s - 1.1
II'CTT N DulJlJUl qu, LIS Palalllbtbl IS valiu. ULlIvI Wlbb, IU IS TIIVAarid.
8.1.3.15.10 aco

The aco parameter conformance building block shall establish the validity of the Access Control p3
wherever it occurs in a service table.

If aco is supported, this parameter is valid. Otherwise, it is invalid.

8.1.3.15.11 sem

The semparameter conformance building block shall establish the-validity of the Meaning paramet
GetVariableAccessAttributes and GetNamed TypeAttributes seryvices' Result(+) parameter.

If semis supported, this parameter is valid. Otherwise, it issnvalid.

8.1.3.15.12 csr

The csr parameter conformance building block.serves to identify parameters of extensions to MM
introduced in ISO/IEC 9506-3.

If csr is supported, these parameters, and-the parameters they select are valid. Otherwise, these par
the parameters they select are invalid.

8.1.3.15.13 csnc

The csnc parameter conformance building block serves to identify parameters of extensions to MM
first introduced in ISQ/TEC 9506-4.

If csnc is supported, these parameters and the parameters they select are valid. Otherwise, these p
the parameters'they select are invalid.

8.1.3.15.14 csplc

The'cspl ¢ parameter conformance building block serves to identify parameters of extensions to M
first introduced in ISO/IEC 9506-5.

rameter,

br in the

b services first

ameters and

IS services

wrameters and

IMS services

If cspl c is supported, these parameters and the parameters they select are valid. Otherwise, these parameters and

the parameters they select are invalid.

8.1.3.15.15 cspi

The cspi parameter conformance building block serves to identify parameters of extensions to MMS services

first introduced in ISO/IEC 9506-6.

If cspi is supported, these parameters and the parameters they select are valid. Otherwise, these parameters and

the parameters they select are invalid.
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8.1.3.15.16 char

The char parameter conformance building block serves to identify the use of an extended (UNICODE) character
set for identifier and strings.

If char is supported, all strings and identifiers can use the full character set of UTF8String data type; otherwise,
they are restricted to a subset of the VisibleString data type.

8.1.3.16 &nest

This field shall specify the maximum number of non-leaf nodes of a type tree between the root node and the most
deeply nested leaf node. This value shall be zero if neither St r 1 nor St r 2 are supported. Otherwise, it shall be
greater than zero and shall apply equally tostr 1 and st r 2.

8.1.3.17 &Ulsms

This field identifies zero or more Upload State Machines objects. Upload State Machines are described in clause
11.

8.1.3.18 &extendedServices

This field identffies the extended MMS services supported on this association. This field is present only if one or
more of the pargmeter CBB's cSr, csnc, cspl ¢ or cspi have been negotiated. The valye'of this field is
established by the Initiate procedure (see 8.2).

Addi ti onal Jupport Options ::= BIT STRI NG {

IF ( csr )
vMDSt op (0),
vMDReset (1),
sel ect (2),
al ter Program nvocati onAttri butes (3)

ENDI F

IF ( cspi )

, initiatebnitControl Load (4),
uni t Cont f ol LoadSegmnent (5),
uni t Cont { ol Upl oad (6),
startUni {Control (7),
st opUni t Contr ol (8),;
creat eUnift Contr ol (9)§
addToUni { Cont r ol (109),
renoveFr gnni t Cont r ol +11),
getUnit Cpntrol Attri butes (12),
| 'oadUni t Control FronFil e (13),
storeUni {Control ToFil e (14),
del et eUnift Contr ol (15),
def i neEvént Condi ti onLi st (16),
del et eEvént Condi ti onLi st (17),
addEvent Condi ti onLi st Refer-ence (18),
renoveEvént Condi ti onLi.st'Ref er ence (19),
get Event Condi ti onLi st’Atit ri but es (20),
report Evént Condi ti ohki-St St at us (21),
al t er Event Condi ti ooki st Moni tori ng (22)

DI F
} (S ZE(%3))

8.1.3.19 &fxtendedParameters

This field identifies the extended MMS parameter CBBs that have been negotiated in the Initiate procedure (see
8.2). This field is present only if the cspi parameter CBB has been negotiated.

Addi tional CBBOptions ::= BIT STRI NG {
des (0),
dei (1),
recl (2) } (SIzZE(3))

8.1.3.19.1 des

The des parameter conformance building block shall establish the validity of the string form of the Display
Enhancement parameter, wherever it occurs in the service tables.

If des is supported, this parameter is valid. Otherwise, it is invalid.
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8.1.3.19.2 dei

The dei parameter conformance building block shall establish the validity of the integer form of the Display

Enhancement parameter, wherever it occurs in the service tables.
If dei is supported, this parameter is valid. Otherwise, it is invalid.

8.1.3.19.3 recl

The r ecl parameter conformance building block shall establish the validity of the List of Event Condition List

names parameter, wherever it occurs in the service tables.

1L l - aneldla &~ - 1.l yavs) - s - 1.1
1T CCUlT JIN) DUPPUL O, U1 l)alalllClCl IS vVallt. UUICIWISUT, IU IS5 1TV alil.
8.2 Initiate service

The Initiate service shall be used to establish the MMS environment and to allow the communicatin

b MMS-users

to exchange information regarding their capabilities and requirements. The Initiate setvice shall compplete
successfully before any other services may be carried out between a pair of MMS-users in the MMY environment.
Annex A describes how the MMS Initiate service makes use of the underlying-communication services.
8.21 Structure
The structure of the component service primitives is shown in Table\0.
Table 10 - Initiate service
Parameter Name Req Ind Rep Cnf CBB
Argument M
Local Detail Calling U U=
Proposed Max Serv OutstandingCalling M M
Proposed Max Serv Outstanding Called M M
Proposed Data Structure Nesting Level U U
Proposed Version Number M M
Proposed Parameter; CBB M M
Proposed Additipnal Parameter CBB C C
Services Supported Calling M M
Extended-Services Supported Calling C C
Resulf(+) S S(=)
Local Detail Called U UuE=)
Negotiated Max Serv Outstanding Calling M M(=)
Negotiated Max Serv Outstanding Called M M(=)
Negotiated Data Structure Nesting Level U U=)
Negofiated Version Number M M=)
Negotiated Parameter CBB M M(=)
Negotiated Additional Parameter CBB C C=)
Services Supported Called M M(=)
Extended Services Supported Called C C
Result(-) S S(=)
Error Type M M(=)
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8.2.1.1 Argument

This parameter shall convey the service specific parameters of the Initiate service request.

For those parameters in the request primitive, the MMS-provider in the calling system may reduce the values

supplied by the

calling MMS-user. For those parameters in the indication primitive, the MMS-provider in the

called system may reduce the values from those in the InitiateRequestPDU, except for the Services Supported
Calling and Extended Services Supported Calling parameters. Reductions of the values must follow the rules for
reduction as specified in the parameter descriptions. No other modifications are permitted to these values.

NOTE The purpose of allowing the service providers to reduce values as specified by the user is to provide a mechanism
that may be used to ensure that the values specified by the user do not exceed the capabilities of the service provider.
Implementation of this feature is a local matter.

8.21.11

Local Detail Calling

When present, this parameter, of type integer, shall represent information about the calling MMS-user's

implementation
8.21.1.2

This parameter,
the & Transactiq

The value of thi
less than or equ

be less than zer.

8.21.1.3

This parameter,
may be created

The value of thi
less than or equ|

be less than zer¢.

8.21.1.4

This parameter,
both of the MM
shall indicate a1

The request and
derived) that th
indicate that on

The value of thi
less than or equ

The content of this field is a local matter and not a subject for further standardization.
Proposed Max Serv Outstanding Calling

of type integer, shall identify the proposed maximum number of Transaction object instances in
n field of the Application Association object created at the calling MMS-user.,

s parameter may be reduced by the MMS-provider. The value in the indication primitive shall be
h1 to the value in the request primitive. The value in the request or indication primitives shall not
Proposed Max Serv Outstanding Called

of type integer, shall identify the proposed maximum number of Transaction object instances that
pt the called MMS-user in the & Transaction field offhe Application Association object.

s parameter may be reduced by the MMS-proyvider. The value in the indication primitive shall be
bl to the value in the request primitive. Thefvalue in the request or indication primitives shall not

Proposed Data Structure Nesting Level

of type integer, shall indicate the proposed maximum number of levels of nesting supported by
S-users that may occur within any data element used in the association. Absence of this parameter
unlimited number of nesting levels.

indication primifives shall specify the maximum nesting level of Type Specification (explicit or
b calling MMSGuser desires to use in the negotiated MMS environment. A value of zero shall
y simple types are allowed.

s parameter may be reduced by the MMS-provider. The value in the indication primitive shall be
h1 t0 the value in the request primitive.

8.21.1.5

This parameter,

Proposed Version Number

of type integer, shall contain a number that represents a minor version number of ISO 9506-1 and

ISO 9506-2. The minor version number of this edition of ISO 9506-1 and ISO 9506-2 is that specified in ISO
9506-2, clause 24. This parameter, the Proposed Version Number, is the proposed minor version number to be
used for this instance of communication. Proposal of a number greater than one indicates support on this
application association for all minor versions between one and the number proposed, inclusive.

NOTE

Major versions of ISO 9506-1 and ISO 9506-2 are reflected through the definition and registration of distinct abstract

syntaxes. Minor versions are reflected in the minor version number parameter. Minor versions of ISO 9506-1 and
ISO 9506-2 at the same major version level are compatible with major versions of ISO 9506-1 and ISO 9506-2 with

smaller

46
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The value of this parameter may be reduced by the MMS-provider if it cannot support the requested value. The
value in the indication primitive shall be less than or equal to the value in the request primitive, but not less than
one.

8.21.1.6 Proposed Parameter CBB

This parameter, of type bitstring, shall specify the set of parameter conformance building blocks (CBB) that are

proposed to be supported on this application association.

The value of this parameter in the request primitive shall specify the set of Parameter CBBs supported by the

Calling MMS-user.

er in the indication primitive shall specify the intersection
o ho o D meteo

a NN

nd a NN ataa)

The interpretation of a parameter CBB and assignment to an individual bit of a CBB bitstringtype i

of the set of Parameter CBBs

b specified in

8.1.3.15. A value of one in the assigned bit shall indicate support for the corresponding CBB,,"A vqlue of zero

shall indicate non-support. All bits shall be encoded and any additional bits received shall\be ignorg

NOTE The set of Parameter CBBs used in this parameter only contains those that can begepresented by a bi
value of the &nest field is conveyed in the Proposed Data Structure Nesting Level)parameter.

8.21.1.7 Proposed Additional Parameter CBB

This parameter, of type bitstring, shall specify the set of additional parameter conformance building
that are proposed to be supported on this application association. <This parameter shall be present o
parameter CBB has been offered in the Proposed Parameter CBB parameter.

The value of this parameter in the request primitive shall specify the set of Additional Parameter CH
by the Calling MMS-user.

The value of this parameter in the indication primitive shall specify the intersection of the set of Ad
Parameter CBBs supported by the Calling MMS-~user and the set of Additional Parameter CBBs sup
MMS-provider.

The interpretation of an additional paraimeter CBB and assignment to an individual bit of a CBB bit
specified in 8.1.3.19. A value of one in the assigned bit shall indicate support for the corresponding
value of zero shall indicate non=support. All bits shall be encoded and any additional bits received §
ignored.

8.21.1.8 Seryices Supported Calling

This parameter, of type bitstring, shall specify support by the Calling MMS-user of a set of services
application assoeration.

The value ‘of'the parameter in the indication primitive shall specify the intersection of the set of serv
by the‘Calling MMS-user and the set of services supported by the MMS-provider.

The assignment of a service to an individual bit of the bitstring type is specified in 8.1.3.14. A valu

d.

hary value. The

blocks (CBB)

ly if the cspi

Bs supported

litional
ported by the

tring type is
CBB. A

hall be

for use on this

ices supported

b of one in the

assigned bit shall indicate support for the corresponding service. A value of zero shall indicate non

support. All

bits shall be encoded and any additional bits received shall be ignored.

Support for confirmed services shall be defined as the ability to receive a request indication and execute the
service procedure defined for the responder role. Support of unconfirmed services shall be defined as the ability to

accept an indication primitive and to pass the parameters to the service interface. Support of a modi

fier shall be

defined as the ability to accept an indication primitive that contains the Modifier and to execute properly the

service procedure defined for the Modifier.

If a confirmed service, an unconfirmed service, or Modifier is supported, a Reject PDU shall not be

issued on

receipt of that service or modified service, except in the case of a protocol error. If a confirmed service, an
unconfirmed service, or modifier is not supported, a Reject PDU shall be issued on receipt of that service request

or modified service request with a reject code of "UNRECOGNIZED SERVICE".
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8.21.1.9 Extended Services Supported Calling

This parameter, of type bitstring, shall specify support by the Calling MMS-user of a set of extended services for
use on this application association. This parameter shall not be present unless either the cSr parameter CBB or
the cspi parameter CBB (or both) have been offered in the Proposed Parameter CBB parameter.

The value of the parameter in the indication primitive shall specify the intersection of the set of services supported
by the Calling MMS-user and the set of services supported by the MMS-provider.

The assignment of a service to an individual bit of the bitstring type is specified in 8.1.3.18. A value of one in the
assigned bit shall indicate support for the corresponding service. A value of zero shall indicate non-support. All
bits shall be encoded and any additional bits received shall be ignored.

If a confirmed service is supported, a Reject PDU shall not be issued on receipt of that service, except in the case
of a protocol erfor. If a confirmed service is not supported, a Reject PDU shall be issued on receipt of that service
request with a rgject code of "UNRECOGNIZED SERVICE".

8.2.1.2 Resulf(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result.shall return the
following parameters.

8.2.1.2.1 Local Detail Called

When present, this parameter, of type integer, shall represent information abouf'the Called MMS-User's
implementation| The content of this field is a local matter and not a subjectfot further standardization.

8.2.1.2.2 Negotiated Max Serv Outstanding Calling

This parameter,|of type integer, shall identify the maximum number of Transaction object instances that may be
created at the cdlling MMS-user in the & Transaction field of'the’ Application Association object.

The negotiated fnaximum number of services outstanding.in the response primitive shall be less than or equal to
the Proposed Miax Serv Outstanding Calling parameter-in the indication primitive, but shall not be less than zero.

8.21.2.3 Negotiated Max Serv Outstanding Called

This parameter.|of type integer, shall identify the maximum number of Transaction object instances that may be
created at the cdlled MMS-user in the‘&ITansaction field of the Application Association object.

The negotiated maximum numbgr, of services outstanding in the response primitive shall be less than or equal to
the Proposed Max Serv Outstanding Called parameter in the indication primitive, but shall not be less than zero.

8.21.24 Negotiated Data Structure Nesting Level
This parameter,|oftype integer, shall indicate the maximum number of levels of nesting supported by both of the

MMS—uSCrS tha idy OCCUI Wilhill diry ddtd C‘lCIUCIIL leCcl ill LhC dbbUbidLiUll. A‘UDCIILU Uf l.hib Palrdicicl bhdﬂ
indicate an unlimited nesting level.

This parameter shall be equal to or less than the Proposed Data Structure Nesting level parameter in the indication
primitive, but shall not be less than zero.

The response and confirmation primitives shall specify the maximum nesting level of Type Specification (explicit

or derived) that shall be used in the negotiated MMS environment. A value of zero shall indicate that only simple
types are allowed.
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8.21.2.5 Negotiated Version Number

This parameter, of type integer, shall contain a number that represents a minor version number of ISO 9506-1 and
ISO 9506-2. The minor version number of this edition of ISO 9506-1 and ISO 9506-2 is that specified in ISO
9506-2, clause 24. This parameter, the Negotiated Version Number, shall be the minor version number that will
be used for this instance of communication. This number shall be less than or equal to the Proposed Version

Number parameter in the request primitive. It shall not be less than one.

NOTE Major versions of ISO 9506 are reflected through the definition and registration of distinct abstract syntaxes. Minor
versions are reflected in the minor version number parameter. Minor versions of ISO 9506-1 and ISO 9506-2 at the
same major version level are compatible with versions of ISO 9506-1 and ISO 9506-2 with smaller minor version
numbers.

8.2.1.2.6 Negotiated Parameter CBB

This parameter, of type bitstring, shall specify the negotiated set of parameter conformance building
that are to be supported on this application association.

The value of this parameter in the response primitive shall specify the intersection of theset of Para
supported by the Called MMS-user and the set of Parameter CBBs specified by the’Proposed Param|

parameter in the indication primitive.

The interpretation of a parameter CBB and assignment to an individual bit,6f'a CBB bitstring type i

blocks (CBB)

meter CBBs
cter CBB

b specified in

8.1.3.15. A value of one in the assigned bit shall indicate support for the«corresponding CBB. A vdlue of zero

shall indicate non-support. All bits shall be encoded and any additional‘bits received shall be ignorg

NOTE The set of Parameter CBBs used in this parameter only contains those that can be represented by a bi
value of the &nest field is conveyed in the Negotiated Data\Structure Nesting Level parameter.

8.2.1.2.7 Negotiated Additional Parameter(CBB

This parameter, of type bitstring, shall specify the negotiated set of additional parameter conforman
blocks (CBB) that are to be supported on this application association. This parameter shall be prese
cspi parameter CBB has been negotiated in.the Negotiated Parameter CBB parameter.

The value of this parameter in the response primitive shall specify the intersection of the set of Addji
Parameter CBBs supported by the €alled MMS-user and the set of Additional Parameter CBBs sped
Proposed Additional Parameter CBB parameter in the indication primitive.

The assignment of a Paraméter CBB to an individual bit of a CBB bitstring type is specified in 8.1.3
of one in the assigned bit\shall indicate support for the corresponding CBB. A value of zero shall in
non-support. All bits(shall be encoded and any additional bits received shall be ignored.

8.21.2.8 Services Supported Called

This parameter, of type bitstring, shall specify support by the Called MMS-user of a set of services
application'association.

The'wvalue of the parameter in the confirmation primitive shall specify the intersection of the set of s
supported by the Called MMS-user and the set of services supported by the MMS-provider.

d.

hary value. The

te building

nt only if the

tional
ified by the

.19. A value

dicate

for use on this

brvices

The assignment of a service to an individual bit of the bitstring type is specified in 8.1.3.14. A value of one in the
assigned bit shall indicate support for the corresponding service. A value of zero shall indicate non-support. All

bits shall be encoded and any additional bits received shall be ignored.

Support for confirmed services shall be defined as the ability to receive an indication primitive and properly

execute the service procedure defined for the responder role. Support of unconfirmed services shall

be defined as

the ability to accept an indication primitive and to pass the parameters to the service interface. Support of a
modifier shall be defined as the ability to accept an indication primitive that contains the Modifier and to properly

execute the service procedure defined for the Modifier.

If a confirmed service, an unconfirmed service, or Modifier is supported, a Reject PDU shall not be

issued on

receipt of that service or modified service, except in the case of a protocol error. If a confirmed service, an
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unconfirmed service, or modifier is not supported, a Reject PDU shall be issued on receipt of that service or
modified service with a reject code of "UNRECOGNIZED SERVICE".

8.21.2.9 Extended Services Supported Called

This parameter, of type bitstring, shall specify support by the Called MMS-user of a set of additional services for
use on this application association.

The value of the parameter in the confirmation primitive shall specify the intersection of the set of additional
services supported by the Called MMS-user and the set of additional services supported by the MMS-provider.

The assignment of an additional service to an individual bit of the bitstring type is specified in 8.1.3.18. A value

Support for confirmed services shall be defined as the ability to receive an indication primitive and properly
execute the seryice procedure defined for the responder role.

If a confirmed service is supported, a Reject PDU shall not be issued on receipt of that service, except in\fhe case
of a protocol erfor. If a confirmed service is not supported, a Reject PDU shall be issued on receipt ofthat service
with a reject cogle of "UNRECOGNIZED SERVICE".

8.2.1.3 Resulf(-)

The Result(-) pgrameter shall indicate that the service request failed. The Error Type parameter, which is defined
in detail in claufe 24, provides the reason for failure.

8.2.2 Servig¢e Procedure

The called MMRB-user shall issue a response primitive indicating success'in-the Result parameter if that MMS-user
is willing to acdept communications in the MMS environment under the constraints identified in the indication
primitive, or if glternate values can be proposed (according to the négotiation rules), with the requesting
MMS-user. Otherwise, a response primitive indicating the Result(-) parameter shall be issued.

Successful exeqution of the Initiate service shall result in the-establishment of the MMS environment. The MMS
environment shall only be established through the use of'the Initiate service. The Initiate service shall not be used
within an established MMS environment. If an Initiate. Request PDU is received on an association where an
established MMS environment exists, a Reject PRU shall be issued with a Reject PDU Type of PDU-ERROR and
a Reject Code df ILLEGAL-ACSE-MAPPING:

As a result of a puccessful execution of the Initiate service, an Application Association object shall be created and
initialised as follows:

a) The &agldentifier field shall'be assigned an unique integer.
b) The &cliient field shall be set to the Application Reference of the peer MMS-user.

c) The &alstractSyntax field shall be set to the abstract syntax used for communication.

d) The &authefiticationValue field shall be set to the parameter of M-ASSQCIATE service, inf‘PQPﬂf;
otherwise it shall be empty.

e) The &Transactions field shall be empty.
f) The &services field shall be set to the value of the Services Supported Calling parameter of the
Initiate.indication service primitive at the called MMS-user or’ed with the value of the Services Supported

Called parameter of the Initiate.confirm(+) service primitive at the calling MMS-user.

g) The &parameters field shall be set to the value of the Negotiated Parameter CBB parameter of the
Initiate.confirm service primitive at both the calling and the called MMS-users.

h) The &nest field shall be set to the value of the Negotiated Data Structure Nesting Level parameter of the
Initiate.confirm service primitive at both the calling and the called MMS-users.
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i) The extendedServices field shall be set to the value of the Extended Services Supported Calling parameter
of the Initiate.indication service primitive at the called MMS-user or’ed with the value of the Extended
Services Supported Called parameter of the Initiate.confirm(+) service primitive at the calling MMS-user.

1) The &extendedParameters field shall be set to the value of the Negotiated Additional Parameter CBB
parameter of the Initiate.confirm service primitive at both the calling and the called MMS-users.

k) Other object set fields of the Application Association shall be initialised to empty or as reported in the
Configuration and Initialisation (see ISO 9506-2, clause 25).

8.3 Conclude service

The Conclude service may be used to cause the orderly relinquishing of the MMS env1ronment An MMS-user
reaqueststhe-Conclude SeEY 1na to-ndicate +a ‘ ]]inn-nnn(‘ to ,1 annfo]'\‘ sh f]r\n Apph qf ron-Ascacia Hon Annex A

TOTrooto—rt Torotre—y oo vy Tyt PrT Ty ToreroTT

describes how the MMS Conclude service makes use of the underlying OSI communication services.
8.3.1 Structure
The structure of the component service primitives is shown in Table 11.

Table 11 - Conclude service

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Result(+) S S=)
Result(-) S S=)
Error Type M M=)

8.3.1.1 Argument
There are no service specific-parameters for the Conclude service request.
8.3.1.2 Result(+)

The Result(+) parameéter shall indicate that the service request succeeded. A successful result does fiot return
service specifiC pafameters.

8.3.1.3 -Résult(-)

TheResult(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined
in detail in clause 24, provides the reason for failure.

8.3.2 Service Procedure
8.3.2.1 Requesting MMS-user

The requesting MMS-user shall issue a conclude.request service primitive, which begins the Conclude service.
Once this primitive has been issued, the requesting MMS-user shall not issue any further request primitives until a
conclude.confirm service primitive is received from the MMS-provider (except the Abort request primitive, which
may be issued at any time). The requesting MMS-user may continue to issue response primitives in order to
complete service requests from the peer MMS-user.

The requesting MMS-user shall not issue a conclude.request service primitive to a peer MMS-user on an

association if a Domain exists at the requesting MMS-user with a &state field value equal to | oadi ng,
conpl ete,i nconpl et e,d1,d2,d3, or d9 and a &aAssociation field indicating this association.
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Upon receiving a conclude.confirm service primitive with a Result(+), the requesting MMS-user shall consider the
MMS environment to be terminated, and no further request or response primitives shall be issued by the requesting
MMS-user in the MMS environment on that association.

Upon receiving a conclude.confirm service primitive with a Result(-), the requesting MMS-user shall consider the
MMS Environment to be unaffected, and may continue to issue request or response service primitives in the MMS

environment.

Upon successfu
associated with

1 completion of the Conclude service, all AA-specific objects at the requesting MMS-user
the terminated MMS environment are released and any defined procedures associated with their

deletion are performed unless other specifications for that object are explicitly stated in this part of ISO 9506.

8.3.2.2 Responding MMS-user

Upon receipt of

the conclude.indication service primitive, the responding MMS-user shall issue a

conclude.response service primitive indicating whether or not it accepts the termination of the association before

any other servid
which may be i
awaiting any re

e request primitives may be issued by that MMS-user (except the abort.request service primitive,
sued at any time). The responding MMS-user shall not accept conclusion on an association if it is
ponse from the peer MMS-user for a confirmed service or for the Conclude Service.

[MS-user shall not accept a Conclude attempt on an association if any of the following conditions
onding MMS-user has received an indication on the association for a confitmed service request

peer MMS-user for which it has not yet issued a response;

ad State Machine exists on the responding MMS-user as a result ofa request from the peer
er on the association;

in exists at the responding MMS-user with a &state fieldwdlue equal to | oadi ng, conpl et e, or

i nconpl et e and an &aAssociation field indicating this association.

A responding M
exist:
a) The resy
from thg
b) An Uplg
MMS-u
c) A Dom3
d) The resg
e)

Upon issuing a
considered tern]

onding MMS-user has control of a semaphore on.the requesting MMS-user on the association;

The reqesting MMS-user has control of a semaphete on the responding MMS-user on the association.

conclude.response service primitive with a Result(+) parameter, the MMS Environment shall be
inated. No further request or response primitives shall be issued by the responding MMS-user in

that MMS envionment on that association.

Upon issuing a

onclude.response service.primitive with a Result(-), the MMS environment shall not be affected

and the responding MMS-user may continue to issue request and/or response service primitives.

NOTE 1 The eff

ect of a failed Conglude’service confirmation is as if no Conclude request had ever been issued.

Upon successfull completion'‘of-the Conclude service, all AA-specific objects at the responding MMS-user

associated with
deletion are per

the terminated MMS environment are released and any defined procedures associated with their
formed-unless other specifications for that object are explicitly stated in this part of ISO 9506.

NOTE 2 It is pogsible that both of the peers will initiate a Conclude attempt at or near the same time resulting in failure of

both att

empts. If both peers retry the Conclude, on result of failure, this situation could potentially (although very

unlikely) continue indefinitely. Through use of application design, this situation can be avoided. One possible

method
arise.

8.4

The Abort servi

is to designate the calling MMS-user as the peer that will initiate the Conclude attempt should this situation

Abort service

ce shall be used to relinquish the MMS environment abruptly and without negotiation. The

MMS-user shall issue the abort.request service primitive to indicate that it wishes immediately, and without
negotiation, to discontinue communications in the MMS Environment on the application association. The effect of
the Abort service may be to destroy previously issued requests and/or responses issued by either of the
MMS-users. Annex A describes how the MMS Abort service makes use of the underlying OSI communication

services.
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NOTE The abort.indication service primitive may also be generated by the MMS-provider.
8.41 Structure
The structure of the component service primitives is shown in Table 12.

Table 12 - Abort service

Parameter Name Req Ind CBB
Argument M M
Locally Generated M

8.4.1.1 Argument
This parameter shall convey the service specific parameters of the Abort service.
8.41.1.1 Locally Generated

This parameter, of type boolean, shall indicate whether the abort request was generated by the syste

m in which the

MMS-user receiving the indication is located (indicated by the valug true), or whether the abort reqyest was

received by that system (indicated by the value false). This parameter shall be provided by the MM
8.4.2 Service Procedure

In the case of an Abort initiated by the MMS-user, the peer MMS-user shall be notified of the user 1
by receipt of an abort.indication service primitiyepand the MMS Environment shall be terminated.

In the case of an Abort initiated by the MMS-provider, both MMS-users shall be notified of the proj
receipt of abort.indication primitives (if'this is possible), and the MMS Environment shall be termin

Upon completion of the Abort service, all AA-specific objects associated with the terminated MMS
in both MMS-users are released and any defined procedures associated with their deletion are perfo
other specifications for that ebject are explicitly stated in this part of ISO 9506.

8.5 Cancel service

The Cancel service'is used by an MMS client to cancel a request that has previously been issued, bu
completed. Only confirmed services may be cancelled (see clause 5).

8.5.1 _Structure

Théstructure of the component service primitives is shown in Table 13.

S-provider.

equested abort

Vider abort by
ated.

environment
rmed unless

t has not yet
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Table 13 - Cancel service

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Original Invoke ID M M(=)
Result(+) S S(=)
Original Invoke ID M M(=)
Result(-) S S(=)
Original Invoke ID M M(=)
Error Type M M=)
8.5.1.1 Argument

This parameter
8.5.1.1.1

This parameter,
invoke ID is pr

bhall convey the service specific parameters for the Cancel service request.
Original Invoke ID

of type integer, shall specify the invoke ID of the service whose cancellation is desired. (An
vided for every confirmed service request primitive, see clause 5.)

8.5.1.2 Result(+)

The Result(+) p

arameter shall indicate that the service request succeeded.” A successful result shall return the

following parameters.

8.5.1.21

This parameter,
provided for evi

8.5.1.3 Resul

The Result(-) p
in detail in clau
be returned.

8.5.1.3.1

This parameter,
invoke ID is pr

Original Invoke ID

of type integer, shall specify the invoke.JD’of the service that was cancelled. (An invoke ID is
bry confirmed service request primitive,see clause 5.)

t(-)

irameter shall indicate thatthe service request failed. The Error Type parameter, which is defined
ke 24, shall provide théreason for failure. When failure is indicated, the following parameter shall

Original Invoke ID

of typesinteger, shall specify the invoke ID of the service whose cancellation was desired. (An
vided\for every confirmed service request primitive, see clause 5.)

8.5.2 ServiceProcedure

8.5.2.1 Preconditions

The following conditions shall result in a Response(-) to the Cancel request.

a) the service request identified by the Cancel request has not been received,

b) the service response for this Cancel request has already been issued,

c) the &cancelable field of the Transaction object associated with this service request has been set to false;
d) the service request cannot be cancelled non-destructively, i.e., the service cannot return to a state that is

logically as if the service indication targeted for cancellation had not been received. Destructive
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cancellation is permitted for the Start, Stop, Resume, and Reset Services provided it follows the service
procedures defined for these services.

For these cases, the responding MMS-user shall issue a Cancel response service primitive with the Result(-)
parameter with the appropriate Cancel error codes for the Error Type parameter. The responding MMS-user shall
continue with the original service and eventually return a response, either positive or negative, as appropriate.

8.5.2.2 Action

The service invocation identified shall be cancelled by the responding MMS-user, and a Cancel response primitive
with the Result(+) parameter shall be issued. The responding MMS-user shall also issue a response primitive with
a Result(-) parameter for the cancelled service indicating the SERVICE-PREEMPT Error Class with an Error
Code of CANCEL. The state of the responder shall then appear logically as if the service targeted for cancellation
hadnot-beenrequested—unless-othervise-statedin-the-serviceprocedureforthe-cancelled-serice—Additional
limitations on requesting the cancel service are specified in ISO 9506-2, clause 6.

8.6 Reject service

The Reject service is a provider-initiated service that is used to inform the MMS-users‘of the occurrence of a
protocol error. A definition of a protocol error may be found in ISO 9506-2, clause 6:

8.6.1 Structure
The structure of the component service primitives is shown in Table 14

Table 14 - Reject service

Parameter Name Ind CBB
Detected Here M
Original Invoke 1D C
Reject PDU Type M
Reject Code M

8.6.1.1 Detected Here

This parameter, of type-boolean, shall indicate whether the protocol error that results in the Reject s¢rvice was
detected at the locahend or remote end of the application association. If true, the protocol error was|detected at the
local end; if falSe;the error was detected at the remote end.

NOTE _Handling of local error conditions between an MMS-user and MMS-provider is a local matter.

8.6:1.2 Original Invoke ID

This parameter, of type integer, shall indicate the original invoke ID of the PDU that was found to b in error. Its

presence is conditional on whether the invoke ID could be determined. If there is no invoke ID specified in the
PDU being rejected, this parameter shall not be present.

8.6.1.3 Reject PDU Type

This parameter, of type integer, shall indicate the type of the PDU that caused the protocol error. The value
PDU-ERROR shall be used when the PDU being rejected is not a syntactically valid MMS PDU. The possible
values are as follows:

CONFIRMED-REQUESTPDU CANCEL-REQUESTPDU
CONFIRMED-RESPONSEPDU CANCEL-RESPONSEPDU
CONFIRMED-ERRORPDU CANCEL-ERRORPDU
UNCONFIRMEDPDU CONCLUDE-REQUESTPDU
PDU-ERROR CONCLUDE-RESPONSEPDU
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CONCLUDE-ERRORPDU

8.6.1.4 Reject Code

This parameter,

of type integer, shall indicate additional information regarding the reason for the Reject within a

given Reject PDU Type parameter value. The possible values for this parameter are given below under each

possible Reject
8.6.1.4.1
8.6.1.4.1.1

This code shall

PDU Type parameter value.

Codes for CONFIRMED-REQUESTPDU
OTHER

be used for errors other than those identified in this part of ISO 9506 for this Reject PDU type.

8.6.1.4.1.2
This code shall
8.6.1.41.3
This code shall
8.6.1.41.4
This code shall
8.6.1.4.1.5
This code shall
8.6.1.4.1.6
This code shall
8.6.1.41.7

This code shall
exceeded by a d

8.6.1.4.1.8
This code shall
8.6.1.4.1.9

This code shall
allowed for tho

UNRECOGNIZED-SERVICE

be used when the service requested is not supported or is not recognized.
UNRECOGNIZED-MODIFIER

be used when a modifier requested is not supported or is not recognized.
INVALID-INVOKEID

be used when an invoke ID does not meet the requirements of this International Standard
INVALID-ARGUMENT

be used when a service argument does not meet the requirements of this part of ISO 9506.
INVALID-MODIFIER

be used when a service modifier does not meetithe requirements of this part of ISO 9506.
MAX-SERV-OUTSTANDING-EXCEEDED

be used when the negotiated maximum number of confirmed services that may be outstanding is
onfirmed service request that isF¥eceived.

MAX-RECURSION-EXCEEDED
be used when the PDU received exceeds the negotiated maximum data structure nesting level.

VALUE-OUF-OF-RANGE

be used when the PDU received contains one or more parameters whose values exceed the range
e parameters by this part of ISO 9506 .

8.6.1.4.2

8.6.1.4.2.1

| Codes for CONFIRMED-RESPONSEPDU

OTHER

This code shall be used for errors other than those identified in this part of ISO 9506 for this Reject PDU type.

8.6.1.4.2.2

UNRECOGNIZED-SERVICE

This code shall be used when the service specified is not supported, is not recognized, or is not the same service
that was requested with the invoke ID specified in the PDU.
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8.6.1.4.2.3 INVALID-INVOKEID

This code shall be used when an invoke ID does not meet the requirements of this International Standard, or no
confirmed service has been requested for the specified invoke ID.

8.6.1.4.2.4 INVALID-RESULT

This code shall be used when a service result does not meet the requirements of this part of ISO 9506.

8.6.1.4.2.5 MAX-RECURSION-EXCEEDED

This code shall be used when the PDU received exceeds the negotiated maximum data structure nesting level.

This code shall be used when the PDU received contains one or more parameters whose valugs'excded the range
allowed for those parameters by this part of ISO 9506.

8.6.1.4.3 Codes for CONFIRMED-ERRORPDU
8.6.1.4.3.1 OTHER
This code shall be used for errors other than those identified in this part 6f ISO 9506 for this Reject PDU type.

8.6.1.4.3.2 UNRECOGNIZED-SERVICE

This code shall be used when the service specified is not supported, is not recognized, or is not the ame service
that was requested with the invoke ID specified in the PDUX

8.6.1.4.3.3 INVALID-INVOKEID

This code shall be used when an invoke ID does'tiot meet the requirements of this International Staridard, or no
confirmed service has been requested for the-specified invoke ID.

8.6.1.4.3.4 INVALID-SERVICEERROR
This code shall be used when a seryice error does not meet the requirements of this part of ISO 9506.

8.6.1.4.3.5 VALUE-OUT-OF-RANGE

This code shall be used-when the PDU received contains one or more parameters whose values excded the range
allowed for those-parameters by this part of ISO 9506.

8.6.1.4.4 Codes for UNCONFIRMEDPDU
8.6.1.4.4:1 OTHER

This code shall be used for errors other than those identified in this part of ISO 9506 for this Reject PDU type.

8.6.1.4.4.2 UNRECOGNIZED-SERVICE

This code shall be used when the service specified is not supported or is not recognized.

8.6.1.4.4.3 INVALID-ARGUMENT

This code shall be used when a service argument does not meet the requirements of this part of ISO 9506.

8.6.1.4.4.4 MAX-RECURSION-EXCEEDED

This code shall be used when the PDU received exceeds the negotiated maximum data structure nesting level.
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8.6.1.4.4.5

VALUE-OUT-OF-RANGE

This code shall be used when the PDU received contains one or more parameters whose values exceed the range
allowed for those parameters by this part of ISO 9506.

8.6.1.4.5

8.6.1.4.5.1

Codes for PDU-ERROR

UNKNOWN-PDU-TYPE

This code shall be used when the PDU type received is not recognized or is not supported.

8.6.1.4.5.2

INVALID-PDU

This code shall
provided due to

8.6.1.4.5.3
This code shall
8.6.1.4.6
8.6.1.4.6.1
This code shall
8.6.1.4.6.2
This code shall
8.6.1.4.7
8.6.1.4.71

This code shall
PDU type.

8.6.1.4.7.2

This code shall
Cancel service ]

8.6.1.4.8
8.6.1.4.8.1

This code shall

€ used when the PDU received 15 symtactically Incorrect, and Turther diagnostics caniot be
the severity of the error.

ILLEGAL-ACSE-MAPPING

be used when the PDU type received is not properly mapped to an ACSE service primitive.
Codes for CANCEL-REQUESTPDU

OTHER

be used for errors other than those identified in this part of ISO 9506-fer this Reject PDU type.
INVALID-INVOKEID

be used when an invoke ID does not meet the requirements‘of this International Standard.
Codes for CANCEL-RESPONSEPDU

OTHER

be used for errors other than those identified in this part of this part of ISO 9506 for this Reject

INVALID-INVOKEID

be used when an invoke D does not meet the requirements of this International Standard, or no
has been requested forthe-specified invoke ID.

Codes for CANCEL-ERRORPDU
OTHER

be usedfor errors other than those identified in this part of ISO 9506 for this Reject PDU type.

8.6.1.4.8.2

| INVALID-INVOKEID.

This code shall be used when an invoke ID does not meet the requirements of this International Standard, or no
Cancel service has been requested for the specified invoke ID.

8.6.1.4.8.3

INVALID-SERVICEERROR

This code shall be used when a service error does not meet the requirements of this part of ISO 9506.

8.6.1.4.8.4

VALUE-OUT-OF-RANGE

This code shall be used when the PDU received contains one or more parameters whose values exceed the range
allowed for those parameters by this part of ISO 9506.
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8.6.1.4.9 Codes for CONCLUDE-REQUESTPDU
8.6.1.4.9.1 OTHER
This code shall be used for errors other than those identified in this part of ISO 9506 for this Reject PDU type.
8.6.1.4.9.2 INVALID-ARGUMENT

This code shall be used when the argument for the request does not meet the requirements of this part of ISO
9506.

8.6.1.4.10 Codes for CONCLUDE-RESPONSEPDU

This code shall be used for errors other than those identified in this part of ISO 9506 for this-R¢ject PDU type.
8.6.1.4.10.2 INVALID-RESULT
This code shall be used when the service result does not meet the requirements of this part of ISO 9506.
8.6.1.4.11 Codes for CONCLUDE-ERRORPDU
8.6.1.4.11.1 OTHER

This code shall be used for errors other than those identified in thispart of ISO 9506 for this Reject PDU type.
8.6.1.4.11.2 INVALID-SERVICEERROR
This code shall be used when a service error does not meet the requirements of this part of ISO 9506.
8.6.1.4.11.3 VALUE-OUT-OF-RANGE

This code shall be used when the PDU received contains one or more parameters whose values excded the range
allowed for those parameters by this part’of ISO 9506.

8.6.2 Service Procedure

If an MMS-provider receives-a RejectPDU it shall issue a reject.indication service primitive to the NIMS-user.
The MMS-user may, as.a local matter, use the Abort service to terminate the MMS environment abruptly.

An MMS provider shall be capable of issuing a RejectPDU if it receives a PDU that constitutes a prptocol error.

9 Conditioned service response

941 Introduction and Models

Thib leubc plUViL‘le d lllUdCi fUl LilC fuﬂuwiug UbjCLL.

ACCESS-CONTROL-LIST

This clause specifies the following services:

DefineAccessControlList DeleteAccessControlList
GetAccessControlListAttributes ChangeAccessControl
ReportAccessControlledObjects

This clause provides facilities in MMS that allow the specification of conditions under which certain MMS

services are required to fail. Such facilities may be required, for example, to allow use of some MMS services by
one client to the exclusion of other clients. This clause is consistent with the general MMS specification that does
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not require any MMS service request to succeed, but may require a service request to fail. Success is always
dependent on conditions beyond the scope of MMS; failure may be required by the MMS service procedures.

The facilities of the Access Control List have been designed to permit interoperation with implementations
conforming to earlier versions of this standard. The external manifestations of the Access Control List objects are
(1) the reporting of the name of the Access Control List object referenced by a given object in its
GetAccessControlListAttributes service, and (2) the use of the additional services specified in this clause. The
first manifestation is governed by the negotiation of the aco parameter CBB; the second is governed by the
corresponding service CBBs.

9.1.1

This clause introduces the model of the Access Control List object.

Access Control List Object Model

ACCESS- ROL- LI ST ::= CLASS {

&nane Identifier,
&accessCpntr ol I dentifier,
& eadAccg¢ssCondi ti on [0] AccessCondition OPTI ONAL,
&st oreAcg¢essCondi tion [ 1] AccessCondition OPTI ONAL,
&writeAcgessCondition [ 2] AccessCondition OPTI ONAL,
&l oadAccg¢ssCondi ti on [3] AccessCondition OPTI ONAL,
&execut efccessCondi ti on [4] AccessCondition OPTI ONAL,
&del et eA¢cessCondi ti on [ 5] AccessCondition OPTI ONAL,
&edi t AccgssCondi ti on [ 6] AccessCondition OPTI ONAL,
-- The following fields are used to record |lists of objects placed
-- under [the control of this ACCESS- CONTROL-LI ST obj ect.
-- They W ll be referred to collectively as the Controlled Object Lists
&AccessCpntrol Li sts Identifier OPTIONAL,
&Domai ns Identifier OPTIQNAL,
&Pr ogramjnvocati ons Identifier OPTI ONAL,
&Uni t Confrol s Identifier OPTIONAL,

I F (vadr)
&UnnamedVYar i abl es Addr ess OPTI ONAL,

ENDI F

IF (vnam
(&l\llane)dVa i abl es hj ect Namre OPTI ONAL,

IF (vlis
&NanedVali abl eLi st's Ooj ect Nare OPTI ONAL,

ENDI F
&NarredTers oj ect Name OPTI:ONAL,

DI F

&Dat aExclpanges oj ect Nanme, GPTI ONAL,
&Semaphol es I dentifier OPTI ONAL,
&Oper at off St ati ons I dentifiner OPTI ONAL,
&Event Conpdi ti ons Ooj ect\Namre OPTI ONAL,
&Event Acfi ons Ooject/Name OPTI ONAL,
&Event Enfjol | nent s Object Name OPTI ONAL,
&Jour nal ) ect Name OPTI ONAL

I'F (cspi)

,  &Event Comdi tionLists oj ect Nare OPTI ONAL

ENDI F
}

9.1.1.1 &na

The &name field uniquely identifies the Access Control List object within the VMD. The name shall be a VMD-

specific Identifierf-formed according to the rules for MMS Object Names.

9.1.1.2 &accessControl

Each Access Control List object is itself subject to access control. This field identifies the Access Control List
object that governs access to this object.

9.1.1.3 &readAccessCondition

This field identifies the Access Condition instance that describes the access conditions to be met for read access to
the object. Access Condition is described in 9.1.2. The services affected are:

a) Read
b) Output
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This field identifies the Access Condition instance that describes the access conditions to be met for store access to
the object. Access Condition is described in 9.1.2. The services affected are:

a)
b)
<)

InitiateUploadSequence
StoreDomainContent
ReadJournal

d)
e)

UnitControlUpload
StoreUnitControlToFile

9.1.1.5 &writeAccessCondition

This field identifies the Access Condition instance that describes the access conditions to be met for write access
to the object. Access Condition is described in 9.1.2. The services affected are:

a) Write c)
b) Input

ExchangeData

9.1.1.6 &loadAccessCondition

This field identifies the Access Condition instance that describes the access conditions to be met for{load access to
the object. Access Condition is described in 9.1.2. The services affected are:

a) InitiateDownloadSequence* n) AlterEventConditionMonitorjng
b) LoadDomainContent™* 0) AlterEventEnrollment

c) CreateProgramInvocation* p) AcknowledgeEventNotificatipn

d) DefineNamedVariable* Q CreateJournal*

e) DefineNamedVariableList* r) InitializeJournal

f) DefineNamedType* s) WriteJournal

g) DefineSemaphore t) DefineAccessControlList*

h) TakeControl u) AlterProgramInvocationAttributes
1) AttachToSemaphore V) InitiateUnitControlLoad

) DefineEventCondition* W) CreateUnitControl*

k) DefineEventAction* X) DefineEventConditionList*

D DefineEventEnrollment* y) AlterEventConditionListMonjtoring

m) TriggerEvent

NOTE * Since these services create these objects, the services can only be affected by the Access Control List referenced by
the VMD.

9.1.1.7 &executeAccessCondition

This field identifies(the Access Condition instance that describes the access conditions to be met for|execute access
to the object. Access Condition is described in 9.1.2. The services affected are:

a) Start f) VMDStop

b) Stop g) VMDReset

c) Reésume h) Select

d) Reset i) StartUnitControl
e) Kill 1) StopUnitControl

9.1.1.8 &deleteAccessCondition

This field identifies the Access Condition instance that describes the access conditions to be met to delete the
object. Access Condition is described in 9.1.2. The services affected are:

a) DeleteDomain h) DeleteEventAction

b) DeleteProgramInvocation i) DeleteEventEnrollment

c) DeleteVariableAccess 1) DeleteJournal

d) DeleteNamedVariableList k) DeleteAccessControlList
e) DeleteNamedType 1) DeleteUnitControl

f) DeleteSemaphore m) DeleteEventConditionList

g) DeleteEventCondition
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9.1.1.9 &editAccessCondition

This field identifies the Access Condition instance that describes the access conditions to be met for edit access to
the object, that is, to change the access control. Access Condition is described in 9.1.2. The services affected are:

a) ChangeAccessControl d) RemoveFromUnitControl
b) Rename e) AddEventConditionListReference
c) AddToUnitControl f) RemoveEventConditionLIstReference

9.1.1.10 &AccessControlLists

This field identifies the set of Access Control List objects that have their access controlled by this object. Objects
of this class are only affected by:

a) &deletepccessCondition
b) &editAdcessCondition

9.1.1.11 &Domains

This field identifies the set of Domain objects that have their access controlled by this object. Objeets.of this class
are only affectefl by:

a) &loadAfcessCondition c) &deleteAccessCondition
b) &storeAccessCondition d) &editAccessCondition

9.1.1.12  &Programinvocations

This field identifies the set of Program Invocation objects that have their accéss_controlled by this object. Objects
of this class are|only affected by:

a) &loadApcessCondition c) &deleteAccessCondition
b) &execufeAccessCondition d) &editAccessCondition

9.1.1.13 &UnitControls

This field identffies the set of Unit Control objects that have their access controlled by this object. This field is
present only if the cspi parameter CBB has been negotiated. Objects of this class are only affected by:

a) &loadAfcessCondition c) &deleteAccessCondition
b) &execufeAccessCondition d) &editAccessCondition

9.1.1.14 &UnnamedVariables

This field identifies the set of Unhamed Variable objects that have their access controlled by this object. This field
is present only if the vadr_parameter CBB has been negotiated. Objects of this class are only affected by:

a) &readAfcessCondition
b) &writeAccessCondition

9.1.1.15 &NamedVariables

This field identifies the set of Named Variable objects that have their access controlled by this object. This field is
present only if the vnamparameter CBB has been negotiated. Objects of this class are only affected by:

a) &readAccessCondition c) &deleteAccessCondition
b) &writeAccessCondition d) &editAccessCondition

9.1.1.16 &NamedVariableLists
This field identifies the set of Named Variable List objects that have their access controlled by this object. This

field is present only if the vnamand the vl i s parameter CBB's have been negotiated. Objects of this class are
only affected by:
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a) &readAccessCondition c) &deleteAccessCondition
b) &writeAccessCondition d) &editAccessCondition

9.1.1.17 &NamedTypes

This field identifies the set of Named Type objects that have their access controlled by this object. This field is
present only if the vnamparameter CBB has been negotiated. Objects of this class are only affected by:

a) &deleteAccessCondition
b) &editAccessCondition

9.1.1.18  &DataExchanges

Fhisfretddentifresthe setof Data Exchange objectsthat trave theraccess tomtrotted by thisobject; Objects of
this class are only affected by:

a) &writeAccessCondition
b) &editAccessCondition

9.1.1.19 &Semaphores

This field identifies the set of Semaphore objects that have their access contfoll€d by this object. Objects of this
class are only affected by:

a) &loadAccessCondition c) &editAccessCondition
b) &deleteAccessCondition

9.1.1.20 &OperatorStations

This field identifies the set of Operator Station objects.that have their access controlled by this objed¢t. Objects of
this class are only affected by:

a) &readAccessCondition c) &editAccessCondition
b) &writeAccessCondition

9.1.1.21 &EventConditions

This field identifies the set of<Event Condition objects that have their access controlled by this objedt. Objects of
this class are only affected by

a) &loadAccessCondition c) &editAccessCondition
b) &deleteAceessCondition

9.1.1.22 &EventActions

This fi¢ld)identifies the set of Event Action objects that have their access controlled by this object. Pbjects of this
class are only affected by:

a) &loadAccessCondition c) &editAccessCondition

b) &deleteAccessCondition
9.1.1.23 &EventEnroliments

This field identifies the set of Event Enrollment objects that have their access controlled by this object. Objects of
this class are only affected by:

a) &loadAccessCondition c) &editAccessCondition
b) &deleteAccessCondition
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9.1.1.24 &Journals

This field identifies the set of Journal objects that have their access controlled by this object. Objects of this class
are only affected by:

a) &loadAccessCondition c) &deleteAccessCondition
b) &storeAccessCondition d) &editAccessCondition

9.1.1.25 &EventConditionLists

This field identifies the set of Event Condition List objects that have their access controlled by this object. This
field is present only if the cspi parameter CBB has been negotiated. Objects of this class are only affected by:

o 1ot oY I I Y pal 1og
a) &loadA L CUSS T UIMTUITIUIT C) OCUTICTICATUTSS U UITUTUIUIT

b) &storeAccessCondition d) &editAccessCondition
9.1.2 Accegs Condition

This type specifiies a condition that, if not satisfied, will require the MMS service to fail. This type is,acheice of
one of the following types:

a) never This condition indicates that the service controlled by this Access Control Eist shall always
fail.
b) semaph¢gre  This condition indicates that if the named semaphore is not owiied by the MMS service

requester, the service controlled by this Access Control Listshall fail.

c) user This condition indicates that the service controlled by thisAccess Control List shall fail
unless the Application Reference of the client matches the value of this field.

d) password This condition indicates that the service controlled by this Access Control List shall fail
unless the client has provided the authentication values that match the value of this field.

e) joint The service controlled by this Access €ondition List shall succeed if all of the conditions in
the List of Access Conditions succeed; otherwise the service shall fail.

f) alternatg The service controlled by this Aecess Condition List shall succeed if any of the conditions
in the List of Access Conditionis succeed; otherwise the service shall fail.

AccessCondiftion ::= CHO CE {
never [0] I MPLI'CUT NULL,
senaphor ¢ [1] 1denyifier,
user [2] cHOCE {
assocj ation Appl i cat i onRef er ence,
none NULL },
password 8)) Aut henti cati on-val ue,
J oi nt 4] I MPLICIT SEQUENCE OF AccessCondition,
al ternat ¢ [5] I'MPLICIT SEQUENCE OF AccessCondition }

9.1.3 MMS Access. services

For each of the kffected services, the service procedure shall begin with the following steps:

a) If the Access Control List specified by the &accessControl field of the VMD contains an Access Control
Element whose Service Class attribute matches the service class of the requested service, the Access
Condition of that Access Control Element shall be evaluated. If the Access Condition does not succeed,
the service shall fail, returning an error of class ACCESS and an error code of OBJECT-ACCESS-
DENIED.

b) If the Access Control List specified by the &accessControl field of the object of the service (if any)
contains an Access Control Element whose Service Class attribute matches the service class of the
requested service, the Access Condition of that Access Control Element shall be evaluated. If the Access
Condition does not succeed, the service shall fail, returning an error of class ACCESS and an error code of
OBJECT-ACCESS-DENIED.

c) The remainder of the service procedure shall be performed.
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9.1.3.1 Access Condition evaluation

The evaluation of the Access Condition shall be performed as follows:

a)
b)

If the Access Condition = NEVER, the Access Condition fails.

If the Access Condition = SEMAPHORE, the semaphore specified by the Semaphore Name

attribute of the

Access Condition shall be examined. If the Application Reference of any owner of the semaphore matches
the &client field of the Application Association whose & Transactions field contains the present

Transaction object, the Access Condition shall succeed; otherwise it shall fail. If the present

Transaction

object is contained in the &EATransactions field of the VMD, the Access Condition shall fail.

If£tha A < C date =1ISER thao &coliant £1old oftbho Aot Accociati Reea o) LT 1
He—+xE6eS5 of H—u o Eicthe-dcereRt-Hera-o+tre—~ catto-Assoctation-whaese-d=hransactions

d)

e)

9.1.4 Reporting services

For those services that return-aivalue of the MMS Deletable parameter, the service shall return a val
Access Control List objeet referenced by the &accessControl field of the object contains any Access
Element specifying Service’Class = DELETE and Access Condition = NEVER. Otherwise, these sg
return a value of true.~Fhe value shall not depend on the Access Control List object referenced by tl
&accessControl field’of the VMD. These services include:

HHOTtToTT PP ICTtr o550 CTat oy ) 1)

field contains the present Transaction object shall be compared to the Application Referenee
the Access Condition. If they match, the Access Condition shall succeed; otherwise it shall
present Transaction object is contained in the &EATransactions field of the VMD, the, Acce
shall succeed if the Application Reference attribute of the Access Condition specifies the va
USER; otherwise it shall fail.

If the Access Condition = PASSWORD, if the &authenticationValue field‘ot the Applicatior
object is present, and if &authenticationValue field matches the Password attribute of the Ag
Condition, the Access Condition shall succeed; otherwise it shall fail.”/Annex A describes th
Authentication-value and the conditions for match. If the present,Transaction object is contd
&EATransactions field of the VMD, the Access Condition shall fail.

If the Access Condition = JOINT, the Access Conditionsépecified in the List of Access Con
shall be evaluated. If all of the Access Conditions in the list succeed, this Access Condition
otherwise this Access Condition shall fail. The order of evaluation of the Access Conditiong
Access Condition attribute shall be a local matter.

If the Access Condition = ALTERNATEthe Access Conditions specified in the List of Acc
attribute shall be evaluated. If any of the*Access Conditions succeed, this Access Condition
otherwise this Access Condition shall fail. The order of evaluation of the Access Conditiong
Access Condition attribute shall be a’local matter.

attribute of
fail. If the

ts Condition
ue NONE for

h Association
cess

S
ined in the

dition attribute
shall succeed;
of the List of

ess Condition
shall succeed;
of the List of

e false if the

Control
rvices shall
he

a) GetDomiainAttributes h) GetEventConditionAttributes
b) GetProgramInvocationAttributes i) GetEventActionAttributes

c) GetVariableAccessAttributes 7 GetEventEnrollmentAttribute)
d) GetScatteredAccessAttributes k) ReportJournalStatus

) GetNamedVariableListAttributes ) GetDataExchangeAttributes
f) GetNamedTypeAttributes m) GetAccessControlAttributes
g) ReportSemaphoreStatus

9.2 AccessCondition parameter

The Access Condition parameter is a parameter common to several Access Control services. It expresses a
condition required to be satisfied if the service is to be allowed to proceed.

9.21

Structure

The structure of the component parameters is shown in Table 15.
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Table 15 - Access Condition parameter

Parameter Name Req/Rsp Ind/Cnf
Access Condition M M(=)
Never S S(=)
Semaphore S S(=)
User S S
Password S S=)
Joint S S(=)
List Of Access Condition M M(=)
Alternate S S
List Of Access Condition M M(=)

9.2.1.1 Accesgs Condition

This parameter
9.21.11

Selection of thi

always fail, i.e.,

9.2.1.1.2

Selection of thi

if the MMS clie

chall convey the condition to be satisfied. One of the following parameters shall b¢ selected.

Never

parameter shall indicate that the service class identified in this Accéss)Control Element shall
it shall never succeed.

Semaphore

parameter shall indicate that the service class identified in this Access Control Element shall fail
nt requesting this service does not own the named.semaphore. The value of this parameter is the

name of the senpaphore so identified.

9.21.1.3

Selection of thi
unless the MM
parameter may
Event Action, i

9.21.1.4

Selection of thi
unless the MM
in the M-ASSO|

9.21.1.5

Selection of thisp

User

parameter shall indicate that the service class identified in the Access Control Element shall fail
client requesting this service hastthe' Application Reference identified in this parameter. This
h1so specify NONE in which case-the service shall fail unless the transaction was initiated as an
., as the result of the occurrenee¢ of an event.

Password

parameter shallindicate that the service class identified in this Access Control Element shall fail
Client requesting this service has provided the Authentication Value identified in this parameter
CIATE service.

Joint

of Access Cond
9.2.1.1.5.1

This parameter

9.2.1.1.6

OO Tt o115t

itions that follow succeed. If this parameter is selected, the following parameter shall appear.
List of Access Condition
shall contain one or more Access Conditions as described in 9.2.

Alternate

Selection of this parameter shall indicate that this condition shall succeed if any of the Access Conditions in the
List of Access Conditions that follow succeed. If this parameter is selected, the following parameter shall appear.

66 ©I1S0 2003 — All rights reserved


https://standardsiso.com/api/?name=0894bc2a98950a83da46e70c98244088

ISO 9506-1: 2003(E)

9.2.1.1.6.1 List of Access Condition
This parameter shall contain one or more Access Conditions as described in 9.2.

9.3 DefineAccessControlList service

The DefineAccessControlList service is used by the MMS client to define a set of conditions that will govern

access to MMS objects.
9.3.1 Structure

The structure of the component service primitives is shown in Table 16.

Tabte t6=DefincATcessComtrotEistservice

Parameter Name Req Ind Rsp Cnf CBB
Argument M M=)
Access Control List Name M M(=)
List of Access Control Element M M=)
Service Class M M=)
Access Condition M M(=)
Result(+) S S(=)
Result(-) S S=)
Error Type M M(=)

9.3.1.1 Argument
This parameter shall convey the paranieters of the DefineAccessControlList service request.
9.3.1.1.1 Access Control List Name

This parameter, of type Identifier, shall specify the name of a Access Control List object. Access C
objects always have VMD-specific scope.

9.3.1.1.2 List of Access Control Element

This parameter shall contain zero or more values describing an access control element. Each such e
consistof\a Service Class parameter indicating which set of MMS services the element constrains, a
Condition parameter indicating the condition that, if not satisfied, shall require the services identifie
parameter to fail.

bntrol List

lement shall

nd an Access

d by the first

This parameter shall indicate which service class shall be represented in this Access Control Element. The

possible values are READ, WRITE, LOAD, STORE, EXECUTE, DELETE and EDIT.
9.3.1.1.2.2 Access Condition

This parameter shall identify the condition that shall be satisfied to allow the service to proceed.

9.3.1.2 Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result does not return

service specific parameters.
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9.3.1.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined
in detail in clause 24, provides the reason for failure.

9.3.2 Service Procedure

9.3.2.1 Preco

nditions

The MMS server shall verify that:

a)

satisfied

all the conditions in the Access Control List object referenced by the &accessControl field of the VMD are

for the service class = LOAD;

b) no Accg

If these conditi

5s Control List object exists with the same name.

ns are not satisfied, the service shall fail and a Result(-) shall be returned.

9.3.2.2 Actions

The MMS servq
list. The &acce
MMS Deletabld
purpose. Each
list. A Result(+
9.4 GetAc

The GetAccess
List object, eith

identified objec}.

9.4.1 Struc

The structure of

1 shall create an Access Control List object and assign it attributes as indicated by-the parameter
ssControl field shall be initialized to an Access Control List object that will reportthe value of
as true (see 9.1.4). The predefined symbol 'M_Deletable' (see 25.3.2.1) may b€ used for this

bf the Controlled Object fields of the Access Control List object shall be initialized to an empty
) shall be returned.

cessControlListAttributes service

ControlListAttributes service is used by an MMS client to return the fields of the Access Control
er the object directly identified, or the object that is referenced by the &accessControl field of the

ure

the component service primitives is shown,in Table 17.
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Table 17 - GetAccessControlListAttributes service

Parameter Name Req Ind Rsp Cnf CBB
Argument M M(=)
Access Control List Name S S(=)
VMD S S(=)
Specific Object S S(=)
Object Class M M=)
Object Name M M(=)
Result(+) S S(=)
Access Control List Name M M(=)
List Of Access Control Element M M=)
Service Class M M(=)
Access Condition M M=)
VMD Use M M(=)
Counts of Controlled Objects C C)
Object Class C C()
Object Count C C)
Access Control List C C) aco
Result(-) S S=)
Error Type M M=)
9.4.1.1 Argument
This parameter shall convey the parameters of-the GetAccessControlListAttributes service request. [One of the

following parameters shall be chosen.
9.4.1.1.1 Access Control List Name

This parameter, of type Identifier, shall specify the name of a Access Control List whose fields are t
Access Control List objects,always have VMD-specific scope.

9.4.1.1.2 VMD

This parameter shall specify that the Access Control List object referenced by the &accessControl f1
VMD is the A€cess Control List object whose fields are to be returned.

9.41.13 Specific Object

Thisparameter shall specify that the Access Control List object referenced by the parameters that g
Aceess Control List object whose fields are to be returned. If this parameter is chosen, the followin,

b be returned.

eld of the

llow is the
b parameters

shall annear.
rr

9.4.1.1.3.1 Object Class

This parameter identifies the object class of the object whose &accessControl field references the Access Control

List object to be returned.

9.4.1.1.3.2 Object Name

This parameter identifies the specific object whose &accessControl field references the Access Control List object

to be returned.
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9.4.1.2 Resul

The Result(+) p

t(+)

arameter shall indicate that the service request succeeded. A successful result shall return the

following parameters.

9.4.1.21

This parameter,
returned. If the

Access Control List Name

of type Identifier, shall specify the name of the Access Control List whose fields are being
Access Control List Name choice was selected for the Argument, this parameter shall have the

same value. Access Control List objects always have VMD-specific scope.

9.4.1.2.2

This parameter
consist of a Se
Condition para

parameter to fail.

9.4.1.2.21

This parameter
values are REA

9.4.1.2.2.2
This parameter

9.4.1.2.3

This parameter,
referenced by th

9.4.1.24

This parameter
object. For eac
in this list, i.e.,
9.4.1.241
This parameter

9.4.1.2.4.2

This parameter,
field of this Acd

9.4.1.2.5

List of Access Control Element

ice Class parameter indicating which set of MMS services the element constrains, and an Access
eter indicating the condition that, if not satisfied, shall require the services identified by the first
Service Class

bhall indicate which service class is represented in this Access Control Element. /The‘possible
D, WRITE, LOAD, STORE, EXECUTE, DELETE and EDIT.

Access Condition
bhall identify the condition to be satisfied to allow the service to proceed.
VMD Use

of type boolean, shall indicate whether (true) or not (false) this Access Control List object is
e &accessControl field of the VMD.

Counts of Controlled objects
Khall identify the number of objects of each;ebject class that reference this Access Control List
h object class the following parameters'shall appear. If there are no representatives of a given class
f the count is zero, these parameters shall not appear.
Object Class
dentifies the object class_of the set of objects whose count follows.

Object Count

of type integer;'is number of objects of the specified object class that appear in the corresponding
ess Control List object.

Access Control List

This parameter,

of type Identifier, shall indicate the name of the Access Control List object that controls access to

this Access Control List object. This parameter shall not appear unless the aco parameter CBB has been

negotiated.

9.4.1.3 Resul

t(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined
in detail in clause 24, provides the reason for failure.

9.4.2 Service Procedure

If the Access Control List object does not exist, a Result(-) shall be returned.
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The MMS server shall return the fields of the Access Control List object identified in the service request. A
Result(+) shall be returned with the Access Control List fields.

9.5 ReportAccessControlledObjects service

The Report Access Controlled Objects service returns a (partial) list of objects that reference a specific Access
Control List object.

9.5.1  Structure
The structure of the component service primitives is shown in Table 18.

Table 18 - ReportAccessControlledObjects service

Parameter Name Req Ind Rsp Cnf CBB
Argument M M=)
Access Control List Name M M(=)
Object Class M M=)
Continue After U U=
Result(+) S S(=)
List Of Object Name M M=)
More Follows M M=)
Result(-) S S=)
Error Type M M=)

9.5.1.1 Argument
This parameter shall convey the parameters of the ReportAccessControlledObjects service request.
9.5.1.1.1 Access Control List Name

This parameter, of type Idéntifier, shall specify the name of a Access Control List. Access Control List objects
always have VMD-speeific scope.

9.5.1.1.2 Object Class
This parametet identifies the object class of the set of objects desired.

9.5.1:1.3 Continue After

This parameter shall be present when the MMS client wishes the list of object names returned by th¢ MMS server

Lt TL£41

ol 3 . +la +l tha(l 3 D et 13-+l 1 £iloo 44 A£+

wJ Ubslll Wil a IIarniv UuIvI udIin uiv \lUél\/ﬂl} TITSU TIAITIV TIT IOV TIST. I LIV vVaruv Ul uUliv CUIILIITULV A Itv parameter
does not match an existing name at the VMD of the class specified, the collating sequence specified in 5.4.2 shall
be used by the MMS server to determine the name to start after.

9.5.1.2 Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result shall return the
following parameters.

9.5.1.2.1 List of Object Name
This parameter shall contain the names of objects whose &accessControl field identifies the Access Control List

object specified by the Access Control List parameter. The list shall contain zero or more entries. The list of
names shall be ordered according to 5.4.2.

©I1S0 2003 — All rights reserved 71


https://standardsiso.com/api/?name=0894bc2a98950a83da46e70c98244088

ISO 9506-1: 2003(E)

9.5.1.2.2

More Follows

This parameter, of type boolean, shall indicate whether additional ReportAccessControlledObjects requests are

necessary to retrieve all of the requested information. If true, more requests are necessary (if the MMS client

wishes to retrieve more data). If false, either the List of Object Name contains the last name in the list, or the List
of Object Name is empty. This parameter shall be false when the List of Object Name contains zero names.

9.5.1.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined

in detail in clau

se 24, provides the reason for failure.

9.5.2 ServigeProecedure

If the Access C

ntrol List object does not exist, a Result(-) shall be returned.

The MMS servgr shall return the list of names of objects whose access control is governed by the Access-Control

List object iden

ified in the request.

9.6 Delete/AccessControlList service

The DeleteAccgssControlList service is used by the MMS client to delete an Access Contrel List object.

9.6.1 Struc

ure

The structure of the component service primitives is shown in Table 19.

Table 19 - DeleteAccessControlList sepvice

Parametgr Name Req Ind Rsp Cnf CBB
Argumer]t M M=)
Access [Control List Name M M(=)
Result(+ S S=)
Result(-) S S=)
Error Type M M=)

9.6.1.1 Argument

This parameter
9.6.1.1.1

This parameter,

shall convey the parameters of the Delete AccessControlList service request.

L Aeceess-GontrelList Name

of type Identifier, shall specify the name of an Access Control List. Access Control List objects

always have VMD-specific scope.

9.6.1.2 Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result does not return

service specific

72

parameters.
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9.6.1.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined

in detail in clause 24, provides the reason for failure.
9.6.2 Service Procedure

9.6.2.1 Preconditions

The MMS server shall verify that:

a) the Access Control List object identified by the Access Control List Name parameter exists.

by attthe comditions T the Access Comrot Eist object Teferenced by the &accessComrot fietd o

satisfied for the service class = DELETE.

c) all the conditions in the Access Control List object referenced by the &accessControllfield o
Control List object to be deleted are satisfied for the service class = DELETE.

d) all the fields of the Access Control List object that refer to objects controlled by this Access
object are empty.

If these conditions are not satisfied, a Result(-) shall be returned with an error class = ACCESS and
OBJECT-ACCESS-DENIED.

9.6.2.2 Action

The MMS server shall delete the Access Control List object-and return a Result(+).

9.7 ChangeAccessControl service

The ChangeAccessControl service is used by the'MMS client to change the access control specifica
objects of a single object class in the VMD or. of the VMD itself. It does this by referencing an Acc
List object that contains the conditions describing the access control required.

9.7.1 Structure

The structure of the component'service primitives is shown in Table 20.

the VMD are

f the Access

Control List

error code =

ion for a set of
ess Control
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Table 20 - ChangeAccessControl service

Parameter Name Req Ind Rsp Cnf CBB
Argument M M(=)
Scope of Change M M(=)
VMD S S(=)
List of Objects S S(=)
Object Class M M=)
Object Scope M M(=)
List of Ohjpo‘r Name C C(=)
Dormhain Name C C)
Access [Control List Name M M(=)

Result(+ S S=)
Numbet Matched M M(=)
Numbet Changed M M(=)

Result(-) S S(=)
Error Type M M=)
Numbeg Changed M M(=)

9.7.1.1 Argument

This parameter
parameters shall

9.71.1.1
Selection of thi
9.7.1.1.2

Selection of thi
If this paramete]

9.71.1.3
This parameter

9.71.1.4

This parameter
this parameter,

Shall convey the parameters of the ChangeAccessControlservice request. One of the following
be chosen.

VMD
parameter indicates that the &accessContrdl field of the VMD is to be changed.
List of Objects

parameter indicates that some-set'of MMS objects shall have their &accessControl field changed.
 is selected, the following parameters shall appear.

Object Class
Khall specify the<lass of the objects whose &accessControl field is to be altered.
Object/Scope

khall specify the extent of applicability of the change of &accessControl field. Possible values for
hind.their meaning, are as follows:

SPECIFIC - Specifies that the MMS objects of class Object Class specified by the List of Object Name parameter
are to have their &accessControl field changed.

AA-Specific - Specifies that all MMS named objects of class Object Class within the scope of the current
application association are to have their &accessControl field changed.

DOMAIN - Specifies that all MMS named objects of class Object Class within the scope of the specified Domain
are to have their &accessControl field changed.

VMD - Specifies that all MMS named objects of class Object Class having VMD scope are to have their access
control changed.
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9.7.1.1.41 List of Objects

This parameter shall be specified if Object Scope is SPECIFIC. Otherwise, it shall be omitted. If included, it shall
specify the names of the objects whose &accessControl field is to be altered. If the Object Class is Domain,
Program Invocation, Semaphore, Data Exchange, or Access Control List, it shall not specify the donmai n-

speci f i ¢ choice of Object Name. If the Object Class is Domain, Program Invocation, Semaphore, Data
Exchange, or Access Control List , it shall not specify the aa- speci f i ¢ choice of ObjectName.

9.71.1.4.2 Domain Name

This parameter, of type Identifier, shall be specified if Object Scope is equal to DOMAIN. Otherwise, it shall be
omitted. It provides the name of the Domain that includes all MMS named objects of class Object Class that are to
have their &accessControl field changed.

9.71.1.5 Access Control List Name

This parameter, of type Identifier, shall specify the name of an Access Control List object. -Alecess Control List
objects always have VMD-specific scope.

9.7.1.2 Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A-successful result shall feturn the
following parameters.

9.7.1.21 Number Matched

This parameter, of type integer, shall indicate the number of MMS named objects that matched the name
specification in the service request. If the VMD choice was'selected for the argument, this value shall be one.

9.7.1.2.2 Number Changed

This parameter, of type integer, shall indicate the'htimber of MMS named objects that had their &adgcessControl
field changed as a result of executing the service procedure.

NOTE The difference between the NumbetiMatched and Number Changed parameter indicate the number of objects that did
not have their &accessControl-field changed, either because the access control conditions were not sgtisfied for this
object for Service Class = EDIT, or because there was an attempt to change the Service Class = DELETE condition
from NEVER to something else.

9.7.1.3 Result(-)

The Result(-) parangéter’shall indicate that the service request failed. The Error Type parameter, which is defined
in detail in clausg:24, shall provide the reason for failure. When failure is indicated, the following parameter shall
be returned.

9.7.1.34 Number Changed

Thisparameter, of type integer, shall indicate the number of MMS named objects that had their &adcessControl
ficld changed as a result of executing the service procedure.

9.7.2 Service Procedure

9.7.2.1 Preconditions

The MMS server shall verify:

a) that the Access Control List object identified by the Access Control List Name parameter exists;

b) that all the conditions in the Access Control List object referenced by the Reference to Access Control List
attribute of the VMD are satisfied for the service class = EDIT.

c) If the List of Objects parameter was chosen in the Argument, for each of the MMS named objects of class
Object Class specified in the Argument by the Object Scope, and (in the case of DOMAIN) by the Domain
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Name parameter, or (in the case of SPECIFIC) by the Names in the List of Object Names parameter, that
the object identified exists.

d) If the VMD parameter was chosen for the Argument, that all the conditions in the Access Control List
specified by the (current) &accessControl field of the VMD are satisfied for the service class = EDIT (see
9.1.3);

If these conditions are not satisfied, a Result(-) shall be returned and the remainder of this procedure shall be
skipped.

9.7.2.2 Procedure for List of Objects

If the List of Objects parameter was chosen in the Argument, the following procedure shall be performed.

For each of the MMS named objects of class Object Class specified in the Argument by the Object Scope, and (in
the case of DOMAIN) by the Domain Name parameter, or (in the case of SPECIFIC) by the Names in the List of
Object Names fJarameter, the following steps shall be performed:

a) The MMS server shall verify that all the conditions in the Access Control List specified by the (eurrent)
&accesgControl field of this object are satisfied for the service class = EDIT (see 9.1.3); othefwise, this
object shall not have its &accessControl field changed, nor be included in the count of the number of
objects ¢hanged.

b) If the &ficcessControl field of the specified object specifies an Access Control List-gbject containing an
Access Control Element that identifies the service class DELETE and the Acce$s Condition NEVER,
verify that the Access Control List object identified by the Access Control List Name parameter also
containg the service class DELETE and the Access Condition NEVER. Othierwise, this object shall not
have its [&accessControl field changed, nor be included in the count of the'number of objects changed.

c) In the (qurrent) Access Control List object referenced by the &ageessControl field of the specified object,
delete the reference to this object in the proper Controlled Objects List field.

d) Change fthe &accessControl field of the specified object to\reference the Access Control List object
identifigd by the Access Control List Name parameter.

e) In the (rlew) Access Control List object referenced-by the &accessControl field of the specified object, add
a reference to this object in the proper Controlled Objects List field.

After all the objects indicated by the argumentparameters have been processed, a Result(+) shall be issued with
the values assighed to Number Matched and-Number Changed parameters.

If an error occufs in the changing of the aecess control of any object, a Result(-) shall be issued with the Number
Changed parampter indicating the number of objects that correctly had their access control changed. Failure to
change access dontrol of an objectthat did not satisfy condition a) or b) shall not be deemed an error.

NOTE Since ejery object hasaecess control of some kind, it impossible to "remove" access control from an object. The
effect off removing‘access control can be achieved by changing the Access Control List reference to indicate either
M_Del¢table or M NonDeletable as appropriate.

9.7.2.3 Proce|dure for VMD

Change the &accessControl field of the VMD to reference the Access Control List object identified by the Access
Control List Name parameter. Return a Result(+) with a value of Number Changed of one.

NOTE The VMD is not referenced within the Controlled Objects List fields of an Access Control List because its method of
identification is different from named MMS objects.
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10 VMD Support Services
10.1 Introduction

This clause provides no object models; it specifies the following services.

Status Rename
UnsolicitedStatus GetCapabilityList
GetNameList VMDStop
Identify VMDReset

10.2 Status Response parameter

ISO 9506-1: 2003(E)

The STatus RESponse Parameler 15 used (11 Severat Services 11 TS Clause. 115 SUTUCIUIT 15 SITOW 111 1

Table 21 - Status Response parameter

Parameter Name Rep €nf CBB
Status Response M M=)

Logical Status M M=)

Physical Status M M(=)

Local Detail U U=

Operation State C C) csr
Extended Status C C) csr
Extended Status Mask U U= csr
Selected Program Invocation C C(=) csr

10.2.1 Logical Status

This parameter, of type integer, shall'‘cenvey the value of the &logicalStatus field of the VMD objeq

object is defined in clause 7.

10.2.2 Physical Status

This parameter, of typ€integer, shall convey the value of the &physicalStatus field of the VMD obj

object is defined inClatse 7.

10.2.3 Local Detail

This optional parameter, of type bitstring, shall convey the value of the &local-detail field of the VN

The VMD object is defined in clause 7.

10.2.4 Operation State

ble 21.

t. The VMD

ect. The VMD

1D object.

This parameter, of type integer, shall convey the value of the &operationState field of the VMD. This field shall

be present only if the cSr CBB has been negotiated.

10.2.5 Extended Status

This parameter, of type bitstring, shall convey the boolean values of the set of extended attributes:

&safety-Interlocks-Violated,
&any-Resource-Power-On,
&all-Resources-Calibrated,
&local-Control.

These attributes are defined in clause 7. This field shall be present only if the csr CBB has been negotiated.
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10.2.6 Extended Status Mask

This optional parameter, of type bitstring, shall convey the significance of the corresponding bit in the Extended
Status parameter. If a bit in this bitstring is one, the corresponding bit in the Extended Status parameter shall be
significant. If a bit in this bitstring is zero, the corresponding bit in the Extended Status parameter shall be
ignored. The default value for this parameter is all one's. This field shall be present only if the csr CBB has been
negotiated, and its use is a user option.

10.2.7 Selected Program Invocation

This parameter shall convey the value of &selected-Program-Invocation field of the VMD. This is the Program
Invocation that has been selected to be the Controllmg Program Invocatron for the system Ifno Program
Invocation has peerrsetee S-paramete v vatte - be

csr CBB has Heen negotlated.

10.3 Status service
The Status service is used by an MMS client to determine the general condition or status of a VMD.
10.3.1 Structure

The structure of the component service primitives is shown in Table 22.

Table 22 - Status service

Parametgr Name Req Ind Rep Cnf CBB
Argumer]t M M=)
Extendgd Derivation M M=)
Result(+ S S=)
Status Response M M=)
Result(-) S S(=)
Error Type M M=)

10.3.1.1 Argument
This parameter phall convey the parameter of the Status service request.

10.3.1.1.1 Extended Derivation

This parameter, of type boolean shall 1ndlcate which method is to be used to derrve the Status response Thrs
parameter is ap : <2 he-h

method results in a more extensive derrvatron of the Status Response If the Value of thrs parameter is true the
method that results in a extended derivation shall be used. If the value is false, the other method shall be used. If
the MMS server only supports one method, the value shall be ignored.

NOTE An example of an extended derivation method is the invocation of a set of self-diagnostic routines.
10.3.1.2  Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result shall include the
following parameter.
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10.3.1.2.1 Status Response
This parameter shall convey the information about the status of the VMD.
10.3.1.3  Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined
in detail in clause 24, provides the reason for failure.

10.3.2 Service Procedure

The MMS server shall perform the Status service by determining the information necessary to create a valid
response.

10.4 UnsolicitedStatus service

The UnsolicitedStatus service may be used by an MMS-user to spontaneously report its status’
10.4.1 Structure

The structure of the component service primitives is shown in Table 23.

Table 23 - UnsolicitedStatus service

Parameter Name Req Ind CBB
Argument M M=)
Status Response M M(=)

The parameters in this service have meaning.equivalent to the parameters in the Status response and| confirm
service primitives.

10.4.2 Service Procedure

An MMS-user that is capable of detecting a change in its own status may, at its option, report this change without
receiving a Status request. This is accomplished by requesting the UnsolicitedStatus service. The ipformation in
the UnsolicitedStatus sequest shall reflect the values of the corresponding attributes of the VMD. A
UnsolicitedStatus.réquest shall not be sent if the peer MMS-user did not indicate support of the UnsplicitedStatus
service in the Sefvices Supported parameter received in the Initiate Service.

NOTE Th&choice of application associations (if more than one exists) on which to send the UnsolicitedStatyis Service
request is a local matter. All associations, one association, or some group may be selected. The use pf this service is
functionally equivalent to an Event Notification with an Event Action of the Status Service. The pragtical difference
is that by using the Event Notification method, the conditions under which the service is used are dirgctly visible (and
modifiable) using MMS services, while in use of the UnsolicitedStatus, the conditions are a local mafter and cannot
be determined or changed by the MMS user that is to receive the UnsolicitedStatus information.

10.5 GetNamelList service

The GetNameList service may be used by an MMS client to request that a MMS server return the list of or part of
the list of object names defined at the VMD.

10.5.1 Structure

The structure of the component service primitives is shown in Table 24.
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Table 24 - GetNamelList service

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Object Class M M=)
Object Scope M M=)
Domain Name C C=)
Continue After U U=
Result(+) S S(=)
List of Identifier M M=)
More Fpllows M M(=)
Result(-) S S=)
Error Type M M=)
10.5.1.1 Argument

This parameter
10.5.1.1.1
This parameter

10.5.1.1.2

This parameter
VMD-specific,

10.5.1.1.3

This parameter,
Scope parametg

10.5.1.1.4

This parameter,
by the MMS se
containing the 1
Object Scope p
VMD of the cla
to determine thg

10.5.1.2

Ghall convey the parameters of the GetNameList service request.

Object Class

shall specify the object class of the object name to be returned by the responding MMS-user.

Object Scope

Ghall indicate the scope of the object name list tobe'returned. The possible values are
Domain-specific, and AA-specific.

Domain Name

of type Identifier, shall specify the.name of a Domain if the Domain-specific choice of the Object

r is chosen. Otherwise, this parameter shall not be present.

Continue After

of type Identifier, shall be present when the MMS client wishes the list of object names returned

ver to begin with.ayjname other than the (logical) first name in the list. It shall be a character string
ame of an obje¢tof class and scope specified in the Extended Object Class, Object Class and
rameters./If the value of the Continue After parameter does not match an existing name at the

5s and seope€ specified, the collating sequence specified in 5.4.2 shall be used by the MMS server
name,to start after as specified in the service procedure.

Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result shall return the
following parameters.

10.5.1.2.1

This parameter,
specified in the
parameter. The

List Of Identifier

of type Identifier, shall contain the names of objects existing at the VMD of the class and scope
Object Class and Object Scope parameters, subject to reduction by the action of the Continue After
returned list shall contain zero or more entries and shall be sorted according to the collating

sequence specified in 5.4.2.
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10.5.1.2.2 More Follows

This parameter, of type boolean, shall indicate whether additional GetNameList requests are necessary to retrieve
all of the requested information. If true, more requests are necessary (if the MMS client wishes to retrieve more
data). If false, then either the List Of Identifier contains the last name in the list, or the List Of Identifier is empty.
This parameter shall be false if the List Of Identifier parameter contains zero names.

10.5.1.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined
in detail in clause 24, provides the reason for failure.

10.5.2 Service Procedure

The MMS server shall determine which objects have a name attribute value that satisfies the class’and scope
specified in the Extended Object Class and Object Scope parameters of the indication service(psimitive. The
MMS server shall return this list of object names in the List of Identifier parameter of the response dervice
primitive. The elements of the List of Identifier shall be ordered as determined by the collating sequence specified
in5.4.2.

If the Continue After parameter is not present in the indication service primitiye, the List of Identifi¢r shall begin
with the first name, as determined by the collating sequence specified in 5.4:2:-Otherwise, the List Of Identifier
shall begin with the first name after the name specified in the Continue After-parameter, using the ofdering
described above. The More Follows parameter shall be returned with the,value determined as descrjbed above.

The MMS server shall not issue a Result(-) parameter to indicate-that no objects of the requested clgss and scope
exist. Instead, a Result(+) parameter shall be issued with an empty List Of Identifier.

NOTE Repeated usage of this service with the Continue After parameter does not guarantee a list that is conpistent in time
with any other instance of use of this service. Thisservice returns a segment of the list of object nandes for which the
starting point is based on the Continue After parameter.

10.6 Identify service
The Identify service may be used by an MMS client to obtain identifying information from an MMS server.
10.6.1 Structure

The structure of the component service primitives is shown in Table 25.

Table 25 - Identify service

Parafmeter Name Req Ind Rep Cnf CBB
Argument M M=)
Result(+) S S(=)
Vendor Name M M=)
Model Name M M=)
Revision M M(=)
List of Abstract Syntaxes C C(®
Result(-) S S=)
Error Type M M(=)
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10.6.1.1

Argument

There are no service specific parameters of the Identify service request.

10.6.1.2

Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result shall return the
following parameters.

10.6.1.2.1

This parameter,

Vendor Name

of type character string, shall convey the value of the &vendorName field of the VMD object.

The VMD object is defined in clause 7.

10.6.1.2.2

This parameter,
VMD object is

10.6.1.2.3

This parameter,
VMD object is

10.6.1.2.4

When included
the VMD objec

10.6.1.3

The Result(-) p
in detail in clau

10.6.2 Servig
A response seryj

10.7

The Rename se
an object to a n

10.7.1 Struc

The structure of

Model Name

of type character string, shall convey the value of the &modelName field of the VMD object: The
efined in clause 7.

Revision

of type character string, shall convey the value of the &revision field of the VIMD object. The
lefined in clause 7.

List Of Abstract Syntaxes

this parameter, of type object identifier, shall convey the value Of the & AbstractSyntaxes field of
. The VMD object is defined in clause 7. This parameter shallnot be included if the list is empty.

Result(-)

irameter shall indicate that the service request failed™~The Error Type parameter, which is defined
se 24, provides the reason for failure.

te Procedure

ice primitive with the Result(+) parameter shall be issued providing the specified information.

Rename service

vice may be used by an MMS client in order to request that a MMS server change the identifier of
ew identifier.

ure

the component service primitives is shown in Table 26.
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Table 26 - Rename service

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Object Class M M(=)
Current Name M M=)
New Identifier M M=)
Result(+) S S(=)
Result(-) S S(=)
Error Type M M(=)

10.7.1.1 Argument

This parameter shall convey the service specific parameters of the Rename setvice request.
10.7.1.1.1 Object Class

This parameter shall specify the object class of the object name to‘be renamed by the responding MMS-user.
10.7.1.1.2 Current Name
This parameter, of type object name, shall specify the ebject name of the object that is to be renamegl.

10.7.1.1.3 New ldentifier

o

This parameter, of type Identifier, shall specify the new identifier part for the referenced object nam|
10.7.1.2  Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result does fiot return
service specific parameters;

10.7.1.3 Result(<)

The Result(-) patameter shall indicate that the service request failed. The Error Type parameter, which is defined
in detail in clduse 24, provides the reason for failure.

10.7.2Service Procedure

10.7.2.1 Preconditions

I'nc MIVLS SCerver shall VCI‘in that:

a) an object exists with the type specified in Extended Object Class parameter and the object name specified
in the Current Name parameter.

b) any conditions specified for Service Class = EDIT are satisfied in the Access Control List object
referenced by the VMD.
c) any conditions specified for Service Class = EDIT are satisfied in the Access Control List object

referenced by this object.

d) an object does not exist with the same class type and scope of the Current Name parameter and identifier of
the New Identifier parameter.
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If any of these conditions are not satisfied, it shall return a Result(-) and skip the remainder of this procedure.
10.7.2.2  Actions

The MMS server shall change the identifier of the specified object to that supplied in the New Identifier parameter
and return a Result(+).

NOTE The Rename service is provided to augment commissioning facilities to change the name of objects that are supplied
as part of a VMD. Indiscriminate use of the service could cause existing applications to fail if the identifiers of
referenced objects are renamed.

10.8 GetCapabilityList service

The GetCapabilityl ist service is nused by an MMS client to request that a MMS server return the list of or part of

the list of capabfilities defined at the VMD.
10.8.1 Structure
The structure of the component service primitives is shown in Table 27.

Table 27 - GetCapabilityList service

Parametgr Name Req Ind Rep Cnf CBB
Argumert M M=)
Continye After u UE)
Result(+ S S=)
List of Capabilities M M=)
More Fpllows M M=)
Result(-) S S=)
Error Type M M=)

10.8.1.1 Argument
This parameter hall convey the parameters of the GetCapabilityList service request.
10.8.1.1.1 Continue After,

This parameter,|of type character string, shall be present if the MMS client wishes the List Of Capabilities returned
by the MMS setver to begin/‘with a capability other than the first capability in the list. If the Continue After
parameter does not match an existing capability of the VMD, the collating sequence specified in 5.4.2 shall be
used by the MMS server to determine the capability to start after.

10.8.1.2  Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result shall return the
following parameters.

10.8.1.2.1 List Of Capabilities
This parameter, of type character string, shall convey the value of the &Capabilities field of the VMD object. The

VMD object is defined in clause 7. The returned list shall contain zero or more entries and shall be sorted
according to the collating sequence specified in 5.4.2.
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10.8.1.2.2 More Follows

This parameter, of type boolean, shall indicate whether additional GetCapabilityList requests are necessary to
retrieve more of the requested information. If true, more requests are necessary (if the MMS client wishes to
retrieve more data). If false, either the List Of Capabilities contains the last capability in the list, or the List Of
Capabilities is empty. The More Follows parameter shall be false if the List Of Capability parameter contains zero
capabilities.

10.8.1.3  Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined
in detail in clause 24, provides the reason for failure.

aorvidea-DPDranacl e
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The MMS server shall return the &Capabilities field of the VMD. If the Continue After parafiieter is not present
in the indication service primitive, the List Of Capabilities parameter shall begin with the first'capalbjility, as
determined by the collating sequence specified in 5.4.2 from the &Capabilities field of the VMD. Qtherwise, the
List Of Capabilities parameter shall begin with the first capability after the capability-spécified in thg Continue
After parameter , using the ordering described above. The More Follows parametér shall be returned with the
value determined as described above.

10.9 VMDStop service

The VMDStop service is used by an MMS client to stop all control.activity at the MMS server and fo put the
VMD into a state where manual intervention is required.

10.9.1 Structure
The structure of the component service primitives is shiewn in Table 28.

Table 28 - VMDStop service

Conformance: csr

Parameter Name Req Ind Rsp Cnf CBB
Argument M M(=)

Result(+) S S(=)

Result(:) S S(=)

Errof Type M M=)

10:9.1.1 Argument

There are no parameters in the argument of this service.
10.9.1.2  Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result does not return
service specific parameters.

10.9.1.3  Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined
in detail in clause 24, provides the reason for failure.

©I1S0 2003 — All rights reserved 85


https://standardsiso.com/api/?name=0894bc2a98950a83da46e70c98244088

ISO 9506-1: 2003(E)

10.9.2 Service procedure

The MMS server shall stop all motion and associated control activity as soon as possible and set the value of the
&operationState field to manual | nt er vent i onRequi r ed. All Program Invocations in the r unni ng state
shall be removed from the r unni ng state. The state of these Program Invocations is a local matter. The
&logicalStatus field shall be set to no- st at e- changes- al | owed. These actions and their effect on the
attributes of the VMD are summarized in Table 29.

Table 29 - VMD attributes after VMDStop

VMD field State after Service Performed
&qperationState manual-intervention-required
&lpcalControl undefined

&lpgicalState no-state-changes-allowed
&physicalState needs-commissioning

10.10 VMDREpset service

The VMDRese{ service is used by an MMS client to put the MMS server into an initializedstate. This service also
provides the abflity for the MMS client to request that the MMS server perform self-diggnostics in the
initialization offthe VMD. All information relating to &physicalStatus will have been yalidated as a result of this
service.

NOTE In perfgrming an initialization routine or in performing self-diagnostics the MMS server may not be able to maintain

the application association. However, the association should be maintained, if possible. It is not the intent of this
part of [SO 9506 that the connection to be broken as a result of this setyice.

10.10.1 Structure
The structure of the component service primitives is shown in*Table 30.

Table 30 - VMDRaeset service

Confornjance: csr

Parametger Name Req Ind Rsp Cnf CBB
Argumeft M M(=)

Extenddd Derivation M M(=)

Result(+ S S=)

Status Response M M=)

Result(- S S

Error Type M M(=)

10.10.1.1 Argument
This parameter contains the parameter of the VMDReset service request.
10.10.1.1.1 Extended Derivation

This parameter, of type boolean, indicates whether (true) or not (false) to perform self-diagnostics as part of the
VMDReset service.
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10.10.1.2 Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result shall return the
following parameters.

10.10.1.2.1 Status Response
This parameter shall convey the information about the status of the VMD.

10.10.1.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined
in detail in clause 24, provides the reason for failure.

10.10.2 Service procedure

Upon receipt of a VMDReset service indication, the MMS server shall perform the following/teps:

a) If local conditions prevent completion of this service, return a Result(-).
b) Delete all Program Invocations and Domains whose &accessControl field allow deletion.
c) Perform a Status Service procedure using the Extended Derivation parameter.

If any step of this procedure fails, the service shall fail and a Result(*) response shall be returned. Qtherwise a
Result(+) shall be returned containing the Status Response.

11 Domain Management Services

The MMS model of the Virtual Manufacturing Deyice (VMD) described in clause 7 introduces sevgral abstract
elements. This clause describes the services thatimanage Domains. Domains may be dynamic in ndture, coming
into existence and being removed from the system either by MMS services or by local action. Services are
provided to allow an MMS client to manipulate Domains defined at the MMS server.

11.1  Introduction and Models
This clause provides object niodels for the following objects:

DOMAIN
ULSM (Upload State Machine)

This clause speeifies the following services:

InitiateDoVynloadSequence RequestDomainDownload
DownloadSegment RequestDomainUpload
TerminateDownloadSequence LoadDomainContent
InitiateUploadSequence StoreDomainContent
UploadSegment DeleteDomain
TerminateUploadSequence GetDomainAttributes

A Domain represents a subset of the capabilities of the VMD used for a specific purpose. The attributes of the
Domain are described below, followed by a brief description of the services that operate on the Domain object.

Domains come into existence in one of two ways: (1) a Domain is explicitly created by beginning a download
process; (2) a Domain may be created as part of the execution of a Program Invocation or by other local means.
Domains may also be predefined to the system, existing prior to the establishment of an MMS context.

11.1.1 The Domain Object Model

This clause introduces the model for the Domain.
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DOVAI N :: = CLASS {
&nane Identifier,

-- shall be unique anbng the nanmes of all Domains within the VMD
&Capabilities MVBSt ri ng,
&state Donmi nSt at e,

&aAssoci ati on
This field shall
the &state field has a val ue of

| NTEGER OPTI ONAL,
be present if and only if

-- loading, conplete, inconplete, dl, d2, d3 or d9
&accessCont r ol Identifier,
&shar abl e BOOLEAN,
&Pr ogram nvocati ons Identifier OPTIONAL,
&upl oadsl nProgr ess | NTEGER,
-- The following itens reflect the Domai n content
-- Al the itens |isted have Domai n-specific nanes.
I F (vnam
&NanedVari abl es NANVED- VARI ABLE OPTI ONAL
IF (vlis)
&NanedVali abl eLi st s NAVED- VARI ABLE- LI ST OPTI ONAL,
ENDI F
&NarredTers NAMED- TYPE OPTI ONAL,
ENDI F
&Event Condi ti ons EVENT- CONDI TI ON OPTI ONAL,
&Event Acfi ons EVENT- ACTI ON OPTI ONAL,
&Event Enfjol | ment s EVENT- ENROLLMENT OPTI ONAL,
IF (cspi)
&Event Condi ti onLi sts EVENT- CONDI Tl ON- LI ST OPTI ONAL,
ENDI F
&Jour nal JOURNAL OPTI ONAL
1111 &name
The &name field uniquely identifies the Domain within the VMD. The &nameshall be a VMD-specific Object

Name formed a

11.11.2 &
The &Capabilit]
the VMD for a

NOTE The int
Output

11.11.3

The &state field
conpl ete,in
of creating the 1
non-existent Dd
state that occury
Download. Thgd

ccording to the rules for MMS Object Names.
Capabilities

es field is a set of implementation specific parameéters necessary to partition the total resources of
Domain. The value of elements of this set, reptesented as character strings, are a local matter.

ent of &Capabilities is to convey such parameters as memory allocation, processor assignments, and Input
bindings.

&state

specifies the state of the Domain. Each Domain may be in one of five states: | oadi ng,

conpl et e, r eady, oriLn- use. The possible values of the &state field depend on the method
Domain. Prior to its-Creation, the Domain is non-existent. In order to complete the state table, a
main is described-as.being in the non- exi st ent state. The | oadi ng state is an intermediate
during the loading process. The Domain enters the r eady state following a successful

i n- use state-differs from the r eady state in that one or more Program Invocations have been

defined using tHis Domaify. The conpl et e state is an intermediate state that occurs after the last
DownloadSegnjent has_been received but before the Download Sequence has been terminated. The
i nconpl et e ptaté\is'an intermediate state that occurs when a Download Sequence is terminated before the
loading process|is-Complete. States d1- d9 represent intermediate states, i.e., states between a request and its
response.
Domai nState ::=1NTEGER {

non- exi st ent (0),

| oadi ng (1),

r eady (2),

i n-use (3),

conpl ete (4),

i nconpl ete (5),

di (7).

d2 (8),

d3 (9),

d4 (10),

ds5 (11),

d6 (12) .

d7 (13),

ds (14),

d9 (15) '} (0..15)
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11.1.1.4  &aAssociation

This field identifies the application association over which the Domain is being downloaded. During the process
of downloading a Domain, the Domain is dependent on the Application Association over which the Domain was

created. If the Application Association is lost before the Domain is placed in the ready state, the Domain shall be

deleted. There are no MMS services that report the value of this field.

11.11.5 &accessControl

The &accessControl field identifies an Access Control List object that provides conditions under which this

Domain may not be uploaded, deleted, or have its access control or name changed.

rabla

TAvVIC

The &sharable field specifies whether this Domain may be used in more than one Program Inyocati
the same time.

NOTE A Domain that is read-only, that is, is not altered by the action of the Program Invoeation, is normall
many cases, Domains that can be modified by execution of a Program Invocation ‘@re'not sharable; h
careful coordination a Domain could be modified by two Program Invocations simultaneously, therel
means of inter-process communication. Sharable does not necessarily imply. read-only.

11.1.1.7  &Programinvocations

This field identifies a set Program Invocations that currently use this)yDomain. If the Domain is not
set has at most one Program Invocation. If the Domain is in thé\ n- use state, the set shall not be ¢
11.11.8 &uploadsinProgress
This field specifies the number of Upload Sequences, currently active for this Domain. The value of
be the number of ULSMs that exist for this Domaiir* The value zero indicates that no upload is curr
progress for this Domain.
11.1.1.9  &NamedVariables

This field identifies the Named Variable objects whose name scope is Domain-specific and which a

within this Domain. This fieldds present only if the vnamparameter CBB has been negotiated. Na|
are described in clause 14.

11.1.1.10 &NamedVariableLists

This field identifies\the Named Variable List objects whose name scope is Domain-specific and whi
contained within)this Domain. This field is present only if the vnamand the vl i s parameter CBB
negotiated. ‘Wamed Variable Lists are described in clause 14.

1111431 &NamedTypes

n definition at

sharable. In
wever, by
y providing a

sharable, this
mpty.

this field shall
ently in

e contained
med Variables

ich are
have been

bntained

This field identifl

es the Named Type ecific and which are ¢

AN

decribdi lase 14.

11.1.1.12 &EventConditions

amed Types are

This field identifies the Event Condition objects whose name scope is Domain-specific and which are contained

within this Domain. Event Conditions are described in clause 19.

11.1.1.13 &EventActions

This field identifies the Event Action objects whose name scope is Domain-specific and which are contained

within this Domain. Event Actions are described in clause 20.
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11.1.1.14 &EventEnrollments

This field identi

fies the Event Enrollment objects whose name scope is Domain-specific and which are contained

within this Domain. Event Enrollments are described in clause 21.

11.1.1.15 &EventConditionLists

This field identi

fies the Event Condition List objects whose name scope is Domain-specific and which are

contained within this Domain. Event Condition Lists are described in clause 22.

11.1.1.16 &Journals

This field identi

fies the Journal objects whose name scope is Domain-specific and which are contained within this

Domain. Journ:

1 3 -1 1 1 542
IS dIT UCSCITOCU 11T CldUSC 25,

11.1.2 Upload State Machine

This clause intr

bduces the model of an Upload State Machine

ULSM :: = CUASS {
&l sm D I NTEGER UNI QUE,
-- shall bg unique anobng all ULSMs within this application association
&domai n | dentifier,
&ul snft af e ULState }
ULState ::q | NTEGER {
non- exi sfent (0),
upl oadi ng (1),
upl oaded (2),
ul (3),
u2 (4),
u3 (5),
ud (6) } (0..6)
11.1.21 &ulsmiD
This field identffies the upload among all uploads active on thi§ association.
11.1.2.2 &¢omain
This field identffies the Domain that is being uploaded.
11.1.2.3 &lismState
This field identffies the state of the uptoad:

11.1.3 Domdin State Diagrams

In Figure 8, inte
between a requg
transitory, the [
major states.

rmediate stat€s (states that exist only between an indication primitive and the response primitive or
st primitive’and a confirm primitive) are indicated by boxes labelled Dn. While these states are
omain/may be in such a state for some period of time, and may be reported in the same manner as

Domains that are predefined or that come into existence through local means are restricted to the r eady and

i Nn- use states
that are currentl

of this diagram. The term Program Invocation Count refers to the number of Program Invocations
y bound to this Domain. (See clause 12 for information regarding the binding of Program

Invocations to Domains.)
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Non-Existent
9,27
1 3
27
D1 D9
2
27
Loading ;
= 8
8
4 5
27
D2 Z Incomplete
6 27
13
Complete 27
10
12,27
D3
25
27 26
D8
14 VAl
24 N
54 16,28 Ready. 1830757
15,29 17
27
19,31
20 22
D5 In-Use D6
21,27 A A 23,27

Figure 8 - Domain State Diagram

Transitions of the State Diagram are as follows:

1
2
3
4
5
6
7
8

9

10 - TerminateDownloadSequence.request Discard not present

- InitiateDownloadSequence.indication

- InitiateDownloadSequence.response (+)
- InitiateDownloadSequence.response (-)
- DownloadSegment.request

- DownloadSegment.confirm (+) More Follows = true
- DownloadSegment.confirm (+) More Follows = false

- DownloadSegment.confirm (-)

- TerminateDownloadSequence.request Discard present

- TerminateDownloadSequence.confirm (+) or (-)

11 - TerminateDownloadSequence.confirm (+)

©I1S0 2003 — All rights reserved

12 - TerminateDownloadSequence.confirm (-)
13 - TerminateDownloadSequence.request Discard present
14 - CreateProgramInvocation.indication
Program Invocation count = 0
15 - CreateProgramInvocation.response (+)
16 - CreateProgramInvocation.response (-)
17 - DeleteProgramInvocation.indication
Program Invocation count = 1
18 - DeleteProgramInvocation.response (+)
19 - DeleteProgramInvocation.response (-)
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20 - CreateProgramInvocation.indication
Program Invocation count > 0

21 - CreateProgramInvocation.response (+) or (-)

22 - DeleteProgramInvocation.indication
Program Invocation count > 1

23 - DeleteProgramInvocation.response (+) or (-)

24 - DeleteDomain.

11.1.4 Segm

25 - DeleteDomain.response (+)

26 - DeleteDomain.response (-)

27 - Abort.indication

28 - Abort.indication Program Invocation creation failed

29 - Abort.indication Program Invocation creation succeeded
30 - Abort.indication Program Invocation deletion succeeded

indication 31 - Abort.indication Program Invocation deletion failed

ented Services

There are two sets of services within Domain Management in which the services are required to occur in groups.

These are the D

11.1.41

ownload Sequence services and the Upload Sequence services.

Download Sequence

The Domain Dq
from the MMS

InitiateDownlog
issue zero or m
TerminateDowt]

Since a Domain
identify the Doy
Download Sequ

If, during the cd
Domain shall b
completion of tl
shall be unaffeg

If, during the cd
shall refuse the
progressed to th
the Transaction

1142 U

wnload Sequence may be used to accomplish the creation and loading of &content of a Domain
Client to the MMS server. Although the MMS client initiates this sequence by requesting the
dSequence Service, subsequent services are controlled by the MMS server. The MMS server(shall
re DownloadSegment Service requests (as required) followed by a request for the

1loadSequence Service.

may only have one Download Sequence active at any time, the Domain Name is sufficient to
vnload Sequence being performed. The MMS server shall maintain state information of the
ence as part of the state of the Domain.

urse of a Download Sequence, the association between the client and sérver is lost, the associated
deleted and any partial transfer of information shall be lost. If the aSsociation is lost after

e Download Sequence, that is, when the Domain is in the r eady‘er i"n- use state, the Domain

ted by the loss of association.

urse of a Download Sequence, any of the service requests-is-cancelled, the responding MMS-user
cancel request unless it is able to maintain the integrity,of‘the Domain. When the processing has

¢ point that the integrity of the Domain cannot be maintained if cancelled, the &cancelable field of
object shall be set to false.

bload Sequence

These services Inay be used to transfer the Domain Content from the MMS server to the MMS client. Upload is

accomplished b
services (as req

If, during the cd
Sequence shall
shall be unaffeo
identified by a
the ULSM ID a
referenced via |
shall be deleted
aborted.

y the MMS client requesting the InitiateUploadSequence service, zero or more UploadSegment
hired), and a TerminateUploadS&guence service, in that order.

urse of an Upload Sequence;-the association between the client and server is lost, the Upload

be terminated and the associated Upload State Machine (ULSM) shall be deleted. The Domain
ted. Each successful'InitiateUploadSequence service invocation shall create an ULSM that is
nique (among allactive ULSMs on the association) ULSM ID. The ULSM shall be created and
ksigned at the titme/of the InitiateUploadSequence by the MMS server. An ULSM may only be
he assigned UESM 1D, and only over the association through which it was assigned. The ULSM
and the ULSM ID released via the TerminateUploadSequence service, or when the association is

If, during the cd

urse of an Upload Sequence, any of the service requests is cancelled, the MMS server shall refuse

the cancel request unless it is able to maintain the integrity of the Upload State Machine. When the processing has
progressed to the point that the integrity of the state machine cannot be maintained if cancelled, the &cancelable
field of the Transaction object shall be set to false.

The MMS servi
State Machines

92

ces for uploading a Domain are interdependent. This interdependence is specified by the Upload
(ULSM) given in Figure 9.
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Figure 9 - Upload State Machines

Transitions:
1 - InitiateUploadSequence.indication
2 - InitiateUploadSequence.response(+)
3 - InitiateUploadSequence.response(-)
4 - UploadSegment.indication
5 - UploadSegment.response(+) moreFollows = false

11.2 InitiateDownloadSequence service

The InitiatéDownloadSequence service is used by the MMS client to request the MMS server to cre

Domainndnd to begin its loading.

14.2.1 Structure

6 - UploadSegment.response(+) moreFollows|
7 - UploadSegment.response(-)

8 - TerminateUploadSequence.indication
9 - TerminateUploadSequence.response
10 - Abort.indication or Abort.request

Non-Existent
1 3
10 U1
. 10 9| 10
10 Uploading U4
4 6
8
10 U2 us
5
10 Uploaded

= true

hte the named

The structure of the component service primitives is shown in Table 31.
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Table 31 - InitiateDownloadSequence service

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Domain Name M M(=)
List of Capabilities M M=)
Sharable M M(=)
Result(+) S S(=)
Result(-) S S=)
Error Type M M=)
11.211 Argument

This parameter
11.21.141

This parameter,
downloaded.

11.2.1.1.2

This parameter,
the VMD that a
If the List of C4
The determinati

NOTE The on
properl
the greg

11.21.1.3

This parameter,
one Program In
the Domain ma;

11.2.1.2

The Result(+) p
service specific

shall convey the parameters of the InitiateDownloadSequence service request.
Domain Name

of type Identifier, shall specify the name of the Domain (at the MMS setver) that is to be

List Of Capabilities

of type character string, shall represent an implementation specific limitation on the resources of
Fe to be part of this Domain. The List of Capabilities becomes a defining element of the Domain.
pabilities is not valid and available within the resources of the VMD, a Result(-) shall be returned.
on of valid and available is a local matter.

y capabilities that need to be included are those-that need be specified in order that the MMS server can
perform this service request. It is preferable'that this parameter not be used at all, since this case promotes
test degree of inter-operability. To indicate this situation, a list with zero elements should be specified.

Sharable

of type boolean, shall specity if true that following loading the Domain may be used by more than
ocation concurrentlys -Such Domains are said to be sharable. The value false shall specify that
be used by only-ene’Program Invocation.

Result(+)

arametershall indicate that the service request succeeded. A successful result does not return
parameters.

11.2.1.3

Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined
in detail in clause 24, provides the reason for failure.

11.2.2 Service Procedure

11.2.21
If any of the fol
a)
b) The list

94

Pre-Conditions

lowing conditions is not satisfied, the MMS server shall return a Result(-):

The proposed Domain name is not currently in use as a Domain name within the VMD.

of capabilities is valid and available.
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c) The conditions specified for Service Class = LOAD are satisfied in the Access Control List object

referenced by the &accessControl field of the VMD.
11.2.2.2  Actions

The MMS server shall create a new Domain and initialize it as follows:

a) The &name field of the newly created Domain shall be the Domain Name parameter of the service

indication.

b) The &Capabilities field of the newly created Domain shall be the List of Capabilities parame
service indication.

d) The &aAssociation field of the newly created Domain shall be set to indicate the association|
the service indication was received.

ter of the

over which

e) The &accessControl field of the newly created Domain shall be set to an Access Control List object that

will report the value of MMS Deletable as true (see 9.1.4). The predefined‘symbol 'M_Dele
25.3.2.1) may be used for this purpose.

f) The &sharable field of the newly created Domain shall be the Sharable parameter of the sery
g) The &ProgramlInvocations field of the newly created Domaifishall be set to an empty set.
h) The &uploadsInProgress field of the newly created Domain shall be zero.

i) The &content field of the newly created Domain shall be initialized to the null object.

able' (see

ice indication.

The MMS server shall add a reference to the newly ereated Domain to the &Domains field of the Agcess Control
List object referenced by the &accessControl field0f the Domain. The MMS server shall perform gny other

actions necessary to prepare for the Download-Sequence, and shall issue a Result(+) service primitiy

11.3 DownloadSegment service

c.

This service is used by the MMS scever to request that a segment of download information be transflerred by the

MMS client.

NOTE This service is different from most MMS services in that the MMS server issues the request service primitive and

receives the confirm service primitive, while the MMS client receives the indication service primitiv
response sepviceprimitive (see 26.2.1.1).

11.3.1 Structure

The structure of the component service primitives is shown in Table 32.

©I1S0 2003 — All rights reserved
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Table 32 - DownloadSegment service

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Domain Name M M(=)
Result(+) S S(=)
Load Data M M(=)
More Follows M M=)
Result(-) S S=)
Error Type M M=)
11.3.1.1 Argument

This parameter
11.3.1.11

This parameter,
| oadi ng state

shall convey the parameter of the DownloadSegment service request.
Domain Name

of type Identifier, shall specify the Domain that is to be loaded. Thé Domain shall be in the

11312 R

The Result(+)

sult(+)

rameter shall indicate that the service request succeeded.” A successful result shall return the

following parameters.

11.3.1.21

This parameter
externally enco
Domain. As pal
this Domain. T

NOTE This In
may ha
prograr

11.3.1.2.2

This parameter,
transmitted for
length string.

Load Data

shall contain the information to be downleaded. This parameter shall be either an octet string or an
led value. The MMS server shall use'this information to construct the &content field of the

It of this process, the MMS servershall create and assign values to all the subordinate objects of
his International Standard does-net specify transformation services for this data.

ernational Standard makes ne réquirements regarding the nature of the information in Load Data. Load Data
e been created as a result of-an Upload Sequence (see 11.5) or as a result of a target device specific
hming function (such as\an’APT post-processor).

More Follows

of type boelean, shall indicate whether (true) or not (false) any additional Load Data remains to be
he Domain named in the Download Sequence. This parameter shall be false if Load Data is a zero

11.3.1.3

Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined
in detail in clause 24, provides the reason for failure.

96
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11.3.2 Service Procedure

11.3.2.1 Preconditions

The MMS client shall have received a positive response to an InitiateDownloadSequence request na

ming the

Domain identified in the Domain Name parameter of this service indication, and shall not have received a
TerminateDownloadSequence indication for this same Domain. If this condition is not satisfied, the MMS client

shall return a Result(-) response to the service request.

11.3.2.2 Actions

FheviviS—chrentshatt preparc FoadDPatafor-transmisstomrto-the viviSserver—Fhe plUbCL‘lulC used

segment the Load Data is a local matter. If there is such Load Data to transmit, it shall becomehe)
Load Data parameter and the More Follows parameter shall be set equal to true or false, accofding t
there remains more Load Data to be transmitted on a subsequent DownloadSegment service tespons
no more Load Data to transmit, the MMS client shall set the Load Data Parameter to a zero-length s
More Follows parameter equal to false.

The MMS server shall receive the Load Data segments and interpret the Load Data’according to a [
format, storing it as appropriate. If the More Follows parameter is false, the-Domain shall be placed
conpl et e state following completion of this service. If More Follows is\true, the Domain shall re]
| oadi ng state.

If the MMS client detects an error that invalidates the content of.the Domain being downloaded, it s
Result(-) response to the service request. Otherwise, it shall issue a Result(+) response to the servic

If the MMS server receives a Result(-) confirm as a result,of this service request, it shall issue a
TerminateDownloadSequence request (see 11.4). If th¢ MMS server receives a Result(+) confirm
Follows parameter value of false, it shall issue a TermifiateDownloadSequence request (see 11.4).
shall issue additional DownloadSegment service requests, as appropriate.

11.4 TerminateDownloadSequence(service

The TerminateDownloadSequence sérvice is used by the MMS server to indicate to the MMS client
Download Sequence is complete.

NOTE This service is different\from most MMS services in that the MMS server issues the request service p
receives the confivm service primitive, while the MMS client receives the indication service primitiv
response service primitive (see 26.2.1.1).

11.4.1 Structure

The structure/ef'the component service primitives is shown in Table 33.

Table 33 - TerminateDownloadSequence service

o create and
alue of the
b whether

e. If there is
ring and the

omain-specific
in the
main in the

hall issue a
e request.

yith the More

therwise it

that the

rimitive and
and issues the

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Domain Name M M(=)
Discard C C(®
Result(+) S S(=)
Result(-) S SE=)
Error Type M M(=)
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11.411 Argument
This parameter shall convey the parameters of the TerminateDownloadSequence service request.
11.41.11 Domain Name

This parameter, of type Identifier, shall specify the Domain whose Download Sequence is to be terminated. The
Domain shall be in the | oadi ng, conpl et e, ori nconpl et e state.

11.41.1.2 Discard

This parameter, of type ServiceError, shall indicate if present that the downloaded Domain has been deleted. If
the Domain has been deleted, this parameter shall provrde an mdrcatron of the problem encountered In that case,
the Download Seque C e e

Domain shall b¢ placed in the r eady state.
11.41.2 Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result doesadtreturn
service specific|parameters.

11.41.3  Result(-)

The Result(-) pgrameter shall indicate that the service request failed. The Error Type-parameter, which is defined
in detail in clauge 24, provides the reason for failure.

11.4.2 Servi¢e Procedure

11.4.2.1 Preconditions

shall have received a positive response to an InitiateDownloadSequence request naming the
iffed in the Domain Name parameter of this serviee indication, and shall not have received a
TerminateDownloadSequence indication for this same Domain:” If this condition is not satisfied, the MMS client
shall return a R¢sult(-) response to the service request.

11.4.2.2 Actions

If the MMS seryer detects an unrecoverable etror in the course of the Download Sequence, it shall provide the
Discard parameter describing the error. If the/MMS client has provided a Result(-) to a DownloadSegment request
(see 11.3.2), thq MMS server shall provide a Discard parameter indicating that the error was detected by the MMS
client. If the MMS server has successfully completed the Download Sequence (and therefore has not set the
Discard parameter) and the MMS-client indicates success by returning a Result(+) to the
TerminateDowiloadSequence request, the Download Sequence has succeeded. Otherwise the Download
Sequence shall have failed.

If the Download Sequence has succeeded, the Domain shall be placed in the r eady state. If the Download
Sequence has fdileds any Load Data shall be discarded, the reference to the Domain shall be removed from the
Access Control |Listjobject referenced by the &accessControl field of the Domain, and the Domain shall be
deleted.

11.5 InitiateUploadSequence service

The InitiateUploadSequence service is used by the MMS client to request the MMS server to prepare to upload the
Domain of the specified name.

11.5.1 Structure

The structure of the component service primitives is shown in Table 34.
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Table 34 - InitiateUploadSequence service

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Domain Name M M(=)
Result(+) S S(=)
ULSM ID M M(=)
List of Capabilities M M(=)
Result(-) S S(=)
Error Type M M(=)
11.5.1.1 Argument
This parameter shall convey the parameter of the InitiateUploadSequence service request.
11.5.1.11 Domain Name
This parameter, of type Identifier, shall specify the name of the Dénjain whose content is to be trangferred to the
MMS client (uploaded).
11.5.1.2  Result(+)
The Result(+) parameter shall indicate that the servige request succeeded. A successful result shall feturn the

following parameters.

11.5.1.21 ULSM ID
This parameter, of type integer, shall'specify the ULSM object that is created as a result of this requ
11.5.1.2.2 List Of Capabilities

This parameter, of type list 0f character string, shall identify the &Capabilities that were used in the
definition of this Domain.

NOTE The only Capabilities that need to be included are those that must be specified in order that the MMS

propetlyyperform this service. It is preferable that this parameter not be used at all, since this promot|
degree-of inter-operability. To indicate this, a list with zero elements should be specified.

11.5.1.3/ Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, wh

Pst.

creation or

server can
es the greatest

ich is defined

m detail in clause 24, provides the reason for failure.

11.5.2 Service Procedure
11.5.2.1 Preconditions
The following conditions shall be satisfied:

a) The specified Domain exists and is in the r eady or the i n- use state.

b) Any conditions specified for Service Class = STORE are satisfied in the Access Control List object

referenced by the &accessControl field of the VMD.

c) Any conditions specified for Service Class = STORE are satisfied in the Access Control List object

referenced by the &accessControl field of this Domain.

©I1S0 2003 — All rights reserved
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If any of these conditions are not met, the MMS server shall return a Result(-).
11.5.2.2  Actions

The MMS server shall create a ULSM and assign it a unique integer value. A reference to the new ULSM shall be
added to the &Ulsms field of the Application Association. The MMS server shall take whatever other actions are
necessary to prepare to upload the specified Domain.

NOTE Ifan Upload Sequence is undertaken for a Domain that is in the i N- US€ state, the &content may be changing
during the time the Upload Sequence is being performed. This may result in incomplete or inconsistent data being
uploaded. Interpretation of the upload in this situation is a local matter.

11.6 UploadSegment service

The UploadSegpment service is used by the MMS client to request the transfer of a segment of upload data from the
specified Domajin by the MMS server.

11.6.1 Structure
The structure of the component service primitives is shown in Table 35.

Table 35 - UploadSegment service

Parametgr Name Req Ind Rep! Cnf CBB
Argumer]t M M=)
ULSM |D M M=)
Result(+ S S(=)
Load Djta M M=)
More Follows M M(=)
Result(-) S S(=)
Error Type M M(=)

11.6.1.1 Argument
This parameter phall convey the parameter of the UploadSegment service request.
11.6.1.1.1 ULSM ID

This parameter,|of type integer, shall specify the instance of the ULSM that controls this transfer. The Domain to
be uploaded is implicitly~identified by this parameter.

11.6.1.2  Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result shall return the
following parameters.

11.6.1.2.1 Load Data

This parameter shall contain the requested Load Data from the MMS server. This parameter shall be either an
octet string or an externally encoded value.

11.6.1.2.2 More Follows

This parameter, of type boolean, shall indicate whether (true) or not (false) more Load Data remains to be
transferred to complete the Upload Sequence. This parameter shall be false if Load Data is a zero length string.
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11.6.1.3  Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined
in detail in clause 24, provides the reason for failure.

11.6.2 Service Procedure
11.6.2.1 Preconditions

The Upload State Machine identified by the ULSM ID shall exist. If this condition is not satisfied, a Result(-)
shall be returned.

NOTE This condition is equivalent to the statement that a prior InitiateUploadSequence request has been received and a
o i ne-that-a-eorrespondineTerminateUploadSequencerequesthe ceived.

11.6.2.2  Actions
The MMS server shall provide the content of each upload segment such that it is formatted-for receipt as Load
Data in a later DownloadSegment (download) service. If the Load Data cannot be placed in this format, a
Result(-) response shall be returned. If the end of the Load Data has been reached‘inythis sequence, the MMS
server shall return More Follows equals false as part of its response.
11.7 TerminateUploadSequence service

The TerminateUploadSequence service is used by the MMS client toequest that the MMS server t¢grminate an
Upload Sequence. In particular, the TerminateUploadSequence,seryice causes the corresponding ULSM to be
deleted, whether or not the service completed or was successful.
11.7.1 Structure

The structure of the component service primitives is\shown in Table 36.

Table 36 - TerminateUploadSequence service

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)
ULSM ID M M(=)
Result(+) S S(=)
Result(® S S=)
Exror Type M M(=)
| 11.711  Argument

This parameter shall convey the parameter of the TerminateUploadSequence service request.
1.71.11 ULSM ID

This parameter, of type integer, shall identify the instance of the ULSM whose Upload Sequence is to be
terminated.

11.71.2 Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result does not return
service specific parameters.
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11.7.1.3  Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined
in detail in clause 24, provides the reason for failure.

11.7.2 Service Procedure
11.7.21 Preconditions

The Upload State Machine identified by the ULSM ID shall exist. If this condition is not satisfied, a Result(-)
shall be returned.

NOTE This condition is equivalent to the statement that a prior InitiateUploadSequence request has been received and a
positivg-respense-isstedand-that-a-eorrespondingTerminateUploadSequencerequesthasnot-beenreeetved

11.7.2.2 Procedure

The MMS client shall request the TerminateUploadSequence service following completion of the Upload
Sequence or following an error reported by the MMS server in a Result(-) response to a UploadSegment.$ervice.
The reference t¢ this ULSM in the &Ulsms field of the Application Association shall be removed. Following
either the succepsful or unsuccessful completion of this service, the ULSM shall be deleted. If the MMS server
detects a error ip the Upload Sequence, it shall return an Result(-) response. Such a response shall’be returned, for
instance, if the MMS client requests the TerminateUploadSequence service before the MMS server has returned
the More Follows parameter with a value equal to false.

11.8 RequestDomainDownload service

The RequestDomainDownload service is used by the MMS server to request ¢hat'the MMS client initiate a
Download Sequence with the MMS server.

NOTE This sefvice is different from most MMS services in that the MMS servér issues the request service primitive and
receive$ the confirm service primitive, while the MMS client receives the indication service primitive and issues the
response service primitive (see 26.2.1.1).

11.8.1 Structure
The structure of the component service primitives is shown in Table 37.

Table 37 - RequestDomainDownload service

Parametgr Name Req Ind Rep Cnf CBB
Argumer]t M M=)
Domairf Name M M(=)
List of Capabilitics U UuE)
Sharablp M M=)
File Name M M(=)
Result(+) S S(=)
Result(-) S S=)
Error Type M M=)

11.8.1.1 Argument

This parameter shall convey the parameters of the RequestDomainDownload service request.
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11.8.1.1.1 Domain Name

This parameter, of type Identifier, shall specify the &name field of the Domain that is to be downloaded.

11.8.1.1.2 List Of Capabilities

This optional parameter, of type list of character string, shall be used, if present, as the value of the List of

Capabilities parameter in the subsequent Initiate Download Sequence service request.
11.8.1.1.3 Sharable

This parameter, of type boolean, shall indicate if true that the Domain may be used by multiple Prog

ram

Invocations. Such Domains are said to be sharable. Otherwise, the Domain may be used by only one Program

[JalalllEtEI TIT ﬂle frtrate B‘UWlland SEC]UEHCE STIvice TTUTSL.

Trrvocatiomn:

11.81.1.4 File Name
This parameter, of type FileName, shall specify the name of the file (as known by the MMS client)
information to be loaded.

11.8.1.2  Result(+)

The Result(+) parameter shall indicate that the service request succeeded, A successful result does
service specific parameters.

11.8.1.3  Result(-)

The Result(-) parameter shall indicate that the service request/failed. The Error Type parameter, wh
in detail in clause 24, provides the reason for failure.

11.8.2 Service Procedure

11.8.2.1 Preconditions

If the file indicated by the File Name parameter does not exist or cannot be accessed, a Result(-) res
returned.
11.8.2.2  Actions
Following receipt of the RequestDomainDownload indication service primitive, the MMS client sh
InitiateDownloadSequernce service as described in 11.2. The values of the Domain Name and Sharg

received in the indication service primitive shall be used as the values of the parameters of the same
InitiateDownlpadSequence service. If the List of Capabilities parameter is present in the service ind

ontaining the

ot return

ich is defined

bonse shall be

11 request the
ble parameters
name for the
ication, this

value shall b@used as the value of the parameter of the same name for the Initiate Download Sequerce service

request; otherwise, the value of this parameter of the Initiate Download Sequence service request sh)
matters\The file identified by the File Name parameter shall be used as the source of the load data.

NOTE 1 If the Domain Content at the MMS client was the result of a previous Domain Upload, the value of tf

all be a local

e List of
abilities

Capabilities parameter retained from that upload will normally be used as the value of the List of Caf

NOTE 2 A request to cancel a RequestDomainDownload service may require very complex processing if the procedure has

progressed to the point where a Domain has been created. It is a local matter when to set the &cance
RequestDomainDownload Transaction object to false.

lable field of the

Following completion of the TerminateDownloadSequence service, the MMS client shall issue a response to the
RequestDomainDownload service. If the load has completed successfully, the Result(+) parameter in the response
primitive shall indicate success of the RequestDomainDownload service. If any element of the Download

Sequence returns a Result(-) response, that response shall be reflected in a Result(-) response to the
RequestDomainDownload service.
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11.9 RequestDomainUpload service

The RequestDomainUpload service is used by the MMS server to request that the contents of a specified Domain
located at the MMS server be uploaded to the MMS client.

NOTE This service is different from most MMS services in that the MMS server issues the request service primitive and
receives the confirm service primitive, while the MMS client receives the indication service primitive and issues the
response service primitive (see 26.2.1.1).

11.9.1 Structure

The structure of the component service primitives is shown in Table 38.

[able 38 - RequestDomainlipload service

Parametger Name Req Ind Rep Cnf CBB
Argumer]t M M(=)
Domair] Name M M(=)
File Name M M=)
Result(+ S S(=)
Result(-) S S(=)
Error Type M M(=)

11.91.1 Argument

This parameter ghall convey the parameters of the RequestDomainUpload service request.
11.9.1.11 Domain Name

This parameter.|of type Identifier, shall identify the Domain whose contents are to be uploaded.
11.9.1.1.2 File Name

This parameter,|of type FileName, shal specify the file name as known by the MMS client to be used to store the
Domain upload

11.9.1.2  Result(+)

The Result(+) parameter'shall indicate that the service request succeeded. A successful result does not return
service specific|parameters.

11.9.1.3  Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined
in detail in clause 24, provides the reason for failure.

11.9.2 Service Procedure
11.9.2.1 Preconditions

If the file indicated by the File Name parameter does not exist or cannot be accessed, a Result(-) response shall be
returned.
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11.9.2.2 Actions

The MMS client shall perform the Upload Sequence as described in 11.5 and store the resulting Load Data in the
named file. The value of the List of Capabilities shall be retained by the MMS client and associated with the Load
Data.

NOTE A request to cancel a RequestDomainUpload service may require very complex processing if the procedure has
progressed to the point where an Upload State Machine has been created. It is a local matter when to set the
&cancelable field of the RequestDomainUpload Transaction Object to false.

Following completion of the TerminateUploadSequence service, the MMS client shall issue a response to the
RequestDomainUpload service. If the upload is completed successfully, the Result(+) parameter in the response
primitive shall indicate success of the RequestDomainUpload service. If any element of the Upload Sequence
returns a Result(-) response, that response shall be reflected in a Result(-) response to the RequestDomainUpload

service.
11.10 LoadDomainContent service
The LoadDomainContent service is used by the MMS client to request that the MMS $exver load a fiile from its

own filestore or from a third party into a designated Domain. A typical sequence qf-operations invdlving a third
party that employs MMS services is shown in Figure 10.

MMS client MMS server Third party
LoadDomainContent >
request

RequestDomainDewnload >

request

< InitiateDownloadSeq

request
InitiateDownloadSeq >
response
DownloadSegment >
request

< DownloadSegment

response
TerminateDownloadSeq >
request

< TerminateDownloadSgq

resnonse
TSP OHS

< | RequestDomainDownload
response

< LoadDomainContent
response

Figure 10 - LoadDomainContent
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11.10.1 Structure

The structure of the component service primitives is shown in Table 39.

Table 39 - LoadDomainContent service

Parameter Name

=
(¢]

0
—
=
o,

Rep Cnf CBB

Domai

Argument

Name

Result(+

Result(-)
Error T

List of Capabilities
Sharablp
File Name

Third Party

czzcgxz
=
|

(
U@=) tpy

S S(=)

w2

S(=
pe M M=)

11.1011 A
This parameter
11.10.1.1.1
This parameter,
11.10.1.1.2

This optional pz
Domain.

11.10.1.1.3

This parameter,
concurrently. (

11.101.1.4
This parameter,

11.10.1.1.5

gument

shall convey the parameters of the LoadDomainContent seryice request.
Domain Name

of type Identifier, shall specify the &name field ef the Domain that is to be loaded.
List Of Capabilities

rameter, of type list of character string,-shall be used if present in the creation of the named

Sharable

of type boolean, shallGngdicate if true that the Domain can be used by several Program Invocations
therwise, the Domain ‘can be used by only one Program Invocation.

File Name
of typesileName, shall specify the name of the file containing the information to be loaded.

Third Party

This parameter,

of type ApplicationReference, shall specify the Application Reference of the Application Process

through which the named file may be accessed. Support of processing for this parameter is an implementation
option that shall be implemented if support for the t py parameter conformance building block is claimed. If it is
implemented, its use is a user option. If this parameter is absent, the method of access to this file is a local matter.

11.10.1.2 Result(+)

The Result(+) p
service specific

106

arameter shall indicate that the service request succeeded. A successful result does not return
parameters.
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11.10.1.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined

in detail in clause 24, provides the reason for failure.
11.10.2 Service Procedure

11.10.2.1 Preconditions

The following conditions shall be met:

a) no Domain of the name given by the Domain parameter exists;

b) Ay conditions specificd for Service Class—LOADare satistied i the Access Comrot Eistgbject
referenced by the &accessControl field of the VMD;

c) if a Third Party is specified, the MMS client is able to establish and maintain an association ith the Third
Party.

If any of these conditions are not met, a Result(-) shall be returned.

11.10.2.2 Actions

The MMS server shall perform the LoadDomainContent Service as follows:

a) create and initialize a Domain following the service progedure described in 11.2.2.

b) if a Third Party is specified, establish an association-with that application if none exists; therpafter take

appropriate action to cause the named file to be optained and the named Domain to be loade

c) if Third Party is not specified, perform the necessary steps to obtain the file through local mg
into the specified Domain.

d) if loading is successful, place the Domain in the r eady state.

NOTE A request to cancel a LoadDomainContent service may require very complex processing if the proce
progressed to the point wheresa/Domain has been created. It is a local matter when to set the &cance
LoadDomainContent Transaetion Object to false.

If the load is completed successfully, a Result(+) response primitive shall be issued. If the load is n
successfully, a Result(-), response primitive shall be issued.

11.11 StoreDomainContent service

The StoreDomainContent service is used by an MMS client to request that the contents of a specifie
the MMS.server be stored in a file on a filestore. "Storing" a Domain requires whatever processing
such thatit may be loaded later using the LoadDomainContent service. A typical sequence of opera
invelving a third party that employs MMS services is shown below in Figure 11.

.

ans and load it

flure has
lable field of the

t completed

d Domain at
is necessary
tions
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MMS client MMS server Third party
StoreDomainContent >
request

RequestDomainUpload >

request

< | InitiateUploadSeq

request
InitiateUploadSeq >
response
< | UploadSegment
request
UploadSegment >
response
< | TerminateUploadSeq
request
TerminateUploadSeq >
regsponse

< RequestDomainDownload
response

< StoreDomainContent

response

11.11.1 Structure

Figure 11 - StoreDomainContent

The structure of the component service primitives is shown in Table 40.

Table 40 - StoreDomainContent service

Parametgr Namé Req Ind Rep Cnf CBB
Argumertt M M=)

Domain Name M M(=)

File Name M M=)

Third Party U U=) tpy
Result(+) S S(=)
Result(-) S S=)

Error Type M M=)

108
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11.11.1.1  Argument
This parameter shall convey the parameters of the StoreDomainContent service request.
11.11.1.11 Domain Name
This parameter, of type Identifier, shall identify the Domain whose contents are to be stored to a file.
11.11.1.1.2 File Name
This parameter, of type FileName, shall identify the file in which the Domain is to be stored.

11.11.1.1.3 Third Party

This optional parameter, of type ApplicationReference, shall identify the Third Party on which the-fjlestore resides
that is to receive the contents of the named Domain. The presence of this parameter is an implémentation option
that shall be implemented if support of the t py parameter conformance building block is,clairhed. Ift py is
implemented, its use is a user option. If this parameter is absent, the method of storing-the file is a lpcal matter.
11.11.1.2 Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result does not return
service specific parameters.

11.11.1.3 Result(-)

The Result(-) parameter shall indicate that the service requestfailed. The Error Type parameter, whiich is defined
in detail in clause 24, provides the reason for failure.

11.11.2 Service Procedure
11.11.2.1 Preconditions

The following conditions shall be met:
a) a Domain of the name given by the Domain parameter exists;

b) any conditions specified\for Service Class = STORE are satisfied in the Access Control List jobject
referenced by the &acéessControl field of the VMD.

c) any conditions.specified for Service Class = STORE are satisfied in the Access Control List jobject
referenced ‘by-the &accessControl field of this Domain.

d) If Third\Party is specified, the MMS client is able to establish and maintain an association wijith the Third
Patty-

If any-of these conditions are not met, a Result(-) shall be returned.

11.11.2.2 Actions

The MMS server shall take appropriate action to cause the &content of the Domain to be stored in the indicated
file. The value of the List of Capabilities shall be retained and associated with the Load Data.

NOTE A request to cancel a StoreDomainContent service may require very complex processing if the procedure has
progressed to the point where an Upload State Machine has been created. It is a local matter when to set the
&cancelable field of the StoreDomainContent Transaction Object to false.

If the upload is completed successfully, a Result(+) response shall be issued. If the upload is not completed
successfully, the Result(-) response shall be returned.
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11.12 DeleteDomain service
The DeleteDomain service is used by an MMS client to request that an MMS server delete the specified Domain.
11.12.1 Structure
The structure of the component service primitives is shown in Table 41.

Table 41 - DeleteDomain service

Parameter Name Req Ind Rep Cnf CBB
Argumerft M M(=)
Domair] Name M M(=)
Result(+ S S(=)
Result(-) S S(=)
Error Type M M(=)

11.121.1 Afgument

This parameter phall convey the parameter of the DeleteDomain service request:

11.12.1.11 Domain Name

This parameter,|of type Identifier, shall specify the &name field of the' Domain that is to be deleted.
11.12.1.2 Result(+)

The Result(+) parameter shall indicate that the servicereguest succeeded. A successful result does not return
service specific|parameters.

11.12.1.3 Result(-)

The Result(-) pgrameter shall indicate thatithe service request failed. The Error Type parameter, which is defined
in detail in clauge 24, provides the reason for failure.

11.12.2 Servi¢e Procedure
11.12.2.1 Preconditions

The MMS servgr shalls

a) verify thatspecificd Domain exists;

b) verify that all the conditions in the Access Control List specified by the &accessControlList field of the
VMD are satisfied for the service class = DELETE (see 9.1.3);

c) verify that all the conditions in the Access Control List specified by the &accessControlList field of the
Domain are satisfied for the service class = DELETE (see 9.1.3);

d) verify that the Domain is in the r eady state;

NOTE The requirement that the Domain be in the r eady state is equivalent to the requirement that no Program Invocation
be bound to the Domain. Hence, Domains that are currently in use by some Program Invocation cannot be deleted
until the Program Invocation is deleted.

e) verify that there are no uploads in progress for this Domain.
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If any of these conditions is not met, the MMS server shall return a Result(-).
11.12.2.2 Actions
The MMS server shall delete the designated Domain by performing the following steps.

a) It shall delete all objects subordinate to the Domain regardless of the state of the Access Control List object
referenced by these subordinate objects. In conjunction with the deletion of any object the MMS server
shall perform any procedure defined for the deletion of that object. For each subordinate object of this
Domain, remove the reference to that object from the corresponding field of the referenced Access Control
List object.

b) It shall remove any references to this Domain or to its subordinate objects from the attributes of other
3 in-the VMDD —In partiesdar—the Monitored Vanable Referenceattrbuteof an-Event Condition
object that refers to an MMS variable object subordinate to this Domain shall be removed {sge 19.1.1).

c) It shall remove the reference to this Domain from the &Domains field of the Access Control|List object
referenced by the &accessControl field of this Domain.

If the service cannot be performed, a Result(-) response shall be returned. Otherwise,-a Result(+) shall be
returned.

11.13 GetDomainAttributes service

The GetDomainAttributes service is used by an MMS client to requést that an MMS server return the attributes
associated with the specified Domain.

11.13.1 Structure
The structure of the component service primitives is shown in Table 42.

Table 42 GetDomainAttributes service

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)

Domain Name M M=)
Result(+) S S=)

List of Capabilities M M(=)

State M M=)

MMSPeletable M M=)

Sharzdble M M(=)

L5t of Program Invocations M M(=)

Upload in Progress M M(=)

Access Control List C C(=) aco
Result(-) S S(

Error Type M M=)

11.13.1.1  Argument

This parameter shall convey the parameter of the GetDomainAttributes service request.
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11.13.1.11

This parameter,

Domain Name

of type Identifier, shall specify the &name field of the Domain whose attributes are requested.

11.13.1.2 Result(+)

The Result(+) p

arameter shall indicate that the service request succeeded. A successful result shall return the

following parameters.

11.13.1.21
This parameter,
11.13.1.2.2

This parameter,
i nconpl ete,

11.13.1.2.3
Subclause 9.1.4

11.13.1.2.4

This parameter,
incorporated in

11.13.1.2.5
This parameter,
the Domain is n

i n- use state,

11.13.1.2.6

This parameter,

List Of Capabilities

of type list of character string, shall specify the &Capabilities field of this Domain.

—State

of type DomainState, shall specify whether the Domain is in the | oadi ng, conpl et e,
ready, i n- use, or one of the transition states d1 through d9.

MMS Deletable
specifies the value to be returned by this parameter.
Sharable

of type boolean, shall indicate whether (true) or not (false) the Domain‘may be simultaneously
more than one Program Invocation.

List Of Program Invocations
of type list of Identifier, shall specify the Program Invocations that are linked to this Domain. If
ot sharable. there shall be at most one such Program-Invocation. If the Domain is not in the
n the state d5, or in the state d6, this list shall be empty.

Upload In Progress

of type integer, shall indicate the nuniber of ULSMs currently active for this Domain. The value

zero indicates that no upload is in progress.

11.13.1.2.7

This parameter,
access to this D

Access Control List

of type Identifier, shall indicate the &name field of the Access Control List object that controls
bmain. This parameter-shall not appear unless the aco parameter CBB has been negotiated.

11.13.1.3 Result(-)

The Result(-) p
in detail in clau

irameter shall indicate that the service request failed. The Error Type parameter, which is defined
be 24, provides the reason for failure.

11.13.2 Servidq

te Procedure

11.13.2.1

Preconditions

The MMS server shall verify that the specified Domain exists. If the Domain does not exist, a Result(-) shall be

returned.

11.13.2.2 Actions

The MMS server shall return the values of the attributes of the Domain as parameters of the corresponding
Result(+) response.

NOTE The &content field is not included in the response. The names of objects in the contents may be obtained using the
GetNameList Service, specifying Domain-specific scope and naming this Domain (see 10.5).

112

©1S0 2003 — All rights reserved



https://standardsiso.com/api/?name=0894bc2a98950a83da46e70c98244088

ISO 9506-1: 2003(E)

12 Program Invocation Management Services
12.1 Introduction and Models

This clause provides an object model for the following object:
PROGRAM-INVOCATION

This clause specifies the following services:

CreateProgramInvocation Kill

DeleteProgramInvocation GetProgramInvocationAttributes
Start Select

Stop AlterProgramInvocationAttributes
Resume ReconfigureProgramInvocation
Reset

The MMS model of the Virtual Manufacturing Device (VMD) described in clause 7(introduces sevd

ral abstract

elements. This clause covers the operations on Program Invocations. Program Inyvocéations may be dynamic in
nature, coming into existence and being removed from the system either by MMS Services or by locpl action.
Program Invocations may also be predefined within the VMD. Services ar€provided to allow an MIMS client to

affect the behaviour of Program Invocations.

A Program Invocation is a dynamic element that most closely corresponds to an execution thread in

a

multi-tasking environment. It is either predefined or created, eitherby MMS services or by local action. It is

composed of a set of Domains together with control informatien necessary for its execution. The ex
Program Invocation can be thought of as a time series of fundamental operations of the underlying d

ecution of a
evice. Further

definition of these fundamental operations is a local matter. In this time history of a Program Invocation, there is
one distinguished state in which the Program Invocation is ready for execution but has not yet begup execution.
This state is referred to as the i dl e state of the Program Invocation. Some Program Invocations al$o have a

distinguished state in which the Program Invocation has "completed". Program Invocations that rea
have accomplished their purpose and cannot beplaced in execution again. This state is called unr U
Program Invocations that normally reach this-state are called non-reusable. Program Invocations th
will return to the i dl e state following the-normal completion of their execution.

12.1.1 The Program Invocation’Object Model

This clause introduces the mogdel of a Program Invocation.

PROGRAM | NVOCATL-ON=: = CLASS {
&nane Identifier,
-- shall be uni’que anong all Program | nvocations
&pr ogr am @vocati onSt at e Program nvocati onSt at e,
&Domai n§ Identifier,
&accessCont r ol Identifier,
& eusabl e BOOLEAN,
&noni 't or BOOLEAN,

-- Jhe/following three fields shall all be present if the val ue of
-ssponitor is true.
‘- VIf present, the &ane field of each object instance

ch this state
nnabl e, and
it are reusable

-- shall have a value equal to the
- Snanme field of this instance of the PROGRAM I NVOCATILON

&event Condi tion Identifier OPTIQNAL,
&event Acti on Identifier OPTIONAL,
&event Enr ol | nent Identifier OPTIONAL,
&execut i onAr gurmrent MVBSt ri ng

IF (csr)

, &er ror Code | NTEGER,
&cont rol Control - St at e,

-- The following field shall be present

-- if and only i f the value of the &control field is controlled.
&control | i ng-Program | nvocation Identifier,

-- The following two fields shall be present

-- if and only if the value of the &control field is controlling.
&Control | ed- Program | nvocations Identifier,
&pr ogram Locati on MVSSt ri ng OPTI ONAL,
& unni ng- Mode Runni ng- Mode,

-- The following field shall be present

-- if and only if the value of the & unning-Mde field is cycle-linmted
& emai ni ng- Cycl e- Count I NTEGER OPTI ONAL,
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-- The foll
if and o

& enmi ni ng- St ep- Count

ENDI F

12.1.11

owing field shall be present
nly i f the value of the & unning-Mde field is step-limted
| NTEGER OPTI ONAL

&name

The &name field uniquely identifies the Program Invocation within the VMD. The &name shall be a VMD-
specific Object Name formed according to the rules for MMS Object Names.

12.1.1.2

&programinvocationState

The &programInvocationState field shall indicate the principal states of the Program Invocation. In order to

complete state g
Program Invocg

Pr ogr am nvg
non- exi st
unr unnabl
ide
runni ng
st opped
starting
st oppi ng
resum ng

resetting

12.1.1.21

This state shall
been deleted. T
false or through
12.1.1.2.2

This state shall

NOTE If the P|
corresp
121.1.2.3

This state shall
"execution" is 4

ianamc’ thevaluenon-exi st ent isadded to this list to describe the condition before a
L=

tion is created.
cationState ::=
ent
e

NTEGER {

|
0
1
2
3
4
5
6
7
8

D i T )

)
)
)
)
)
)
)
)
)

} (0..8)

unrunnable

Henote a condition in which the Program Invocation may no longer be executed, but has not yet
his state may be reached by the completion of the Program Irivecation if the &reusable field is
explicit MMS service action or through other local action.

idle

Henote the condition of a Program Invocation at.a time before it is placed in operation.

ogram Invocation is implemented through a.sequential procedural programming language, this state may
bnd to the "beginning of the program".

running

Henote the condition of a Program Invocation during its execution. Further definition of
local matter. However,(the T unni ng state is usually associated with a process that changes the

constituent elenjents of at least one of'its subordinate Domains.

12.1.1.2.4

This state shall
execution and ¢
Domains are noj

stopped

denote a congdition in which the Program Invocation is at an intermediate state between the onset of
pmpletion:* However, execution has ceased and the constituent elements of the subordinate
longet{changing due to the action of this Program Invocation.

12.1.1.2.5

—starting

This state shall be a transitory state of the Program Invocation between the i dl e and the r unni ng states. If the
Program Invocation is placed in the r unni ng state through the action of the MMS Start service, this state
corresponds to the time between the receipt of the Start service indication primitive and the issuance of the Start
service response primitive. While in the St ar t i ng state, the VMD may perform one or more initialization

procedures.

12.1.1.2.6

stopping

This state shall be a transitory state of the Program Invocation between the r unni ng and the st opped states. If
the Program Invocation is placed in the St opped state through the action of the MMS Stop service, this state
corresponds to the time between the receipt of the Stop service indication primitive and the issuance of the Stop
service response primitive. While in the St oppi ng state, the VMD may perform one or more procedures.

114

©1S0 2003 — All rights reserved


https://standardsiso.com/api/?name=0894bc2a98950a83da46e70c98244088

ISO 9506-1: 2003(E)

12.1.1.2.7 resuming

This state shall be a transitory state of the Program Invocation between the st opped and the r unni ng states. If
the Program Invocation is placed in the r unni ng state through the action of the MMS Resume service, this state
corresponds to the time between the receipt of the Resume service indication primitive and the issuance of the
Resume service response primitive. While in the r esumni ng state, the VMD may perform one or more
procedures.

12.1.1.2.8 resetting

This state shall be a transitory state of the Program Invocation between the st opped state and the i dI e state. If
the Program Invocation is placed in the i dl e state through the action of the MMS Reset service, this state

datatla £ Lat +l 1ot tha R s | + S dilba o fth R t
eotrespotdsto-thethme-betweenthereeeiptof the Resetservieetnditentton-primttive-and-theissaanec of the Rese

service response primitive. While in the r eset t i ng state, the VMD may perform one or more'prpcedures.
121.1.3 &Domains

This field shall be a set of Domains that are subordinate to this Program Invocation, (The set shall c¢ntain at least
one Domain.

121.1.4 &accessControl

This field identifies an Access Control List object that provides conditions under which this Prograh Invocation
may be executed, deleted, or have its access control changed, or any*¢ombination of the above.

12115  &reusable
This field shall indicate whether (true) or not (false) the Program Invocation will return to the i dl € state

following normal completion of its execution. If false,'the Program Invocation will move to the unf unnabl e
state following normal execution.

12.1.1.6 &monitor

This field indicates whether or not program monitoring is in effect for this Program Invocation. A Hrogram
Invocation that is being monitored uses'the Event Management facilities of MMS to inform an enro}led MMS-user
whenever the Program Invocation leaves the r unni ng state. It does this by creating the objects lisfed below.
12.1.1.7  &eventCondition
If the &monitor field {s true, this field shall identify an Event Condition object with the following figld values:
a) the &namefield shall be equal to the Program Invocation object's &name field;
b) the-&ecClass field shall be equal to noni t or ed;

9) the &ecState field shall be i dl e;

d) the &enabled field shall be true;

e) the &monitoredVariable field choice shall be unspeci f i ed (specifying that the Program Invocation is in
the r unni ng state);

f) the &EEnrollment field shall indicate the single defined Event Enrollment object whose definition follows;

g) the &accessControl field shall indicate an Access Control List object that will report the value of MMS
Deletable as true. The predefined symbol 'M_Deletable' may be used for this purpose.

h) the &priority field shall be nor mal Pri ority;
1) the &severity field shall be nor mal Severity;

7 the &alarmSummaryReports field shall be false;
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k) the &evaluationlnterval field value shall be a local matter.
12.1.1.8  &eventAction
If the &monitor field is true, this field shall identify an Event Action object with the following field values:
a) the &name field shall be equal to the Program Invocation object's &name field value;

b) the &accessControl field shall indicate an Access Control List object that will report the value of MMS
Deletable as true. The predefined symbol 'M_Deletable' may be used for this purpose.

c) the &confirmedServiceRequest field shall indicate the GetProgramInvocationAttributes service;
d) the &mgdifrerfield-shat-be-empty:
e) the &evpntEnrollment field shall indicate the single defined Event Enrollment whose definition follows.

121.1.9  &eventEnroliment
If the &monitor| field is true, this field shall identify an Event Enrollment object with the following field values:
a) the &name field shall be equal to the Program Invocation object's &name field value:

b) the &acgessControl field shall indicate an Access Control List object that will repett the value of MMS
Deletable as true. The predefined symbol 'M_Deletable' may be used for this putpose.

9] the &eeflass field value shall be not i fi cati on;

d) the &evgntCondition field shall indicate the Event Condition object-described above;

€) the &E(Transitions field shall contain the sole element act i Vie-t o-i dl e;

f) the &aAssociation field value shall specify the association‘over which the Program Invocation was created,;
g) the &notificationLost field shall be false;

h) the &eventAction shall indicate the Event Action described above;

i) the &dufation field shall be determined by the corresponding parameter of the CreateProgramInvocation
service;

7 the &clipntApplication field shall Specify the client application that invoked the CreateProgramInvocation
service;

k) the &aaRule field value(shall be none;

1) the &prgramlnyocationState field value shall be i dl e.

12.1.1.10 &fxecutionArgument

This field contains a character string or an externally coded parameter appropriate to the execution of this Program
Invocation. It may be set by either the Start service or by the Resume service. It shall initially be set to a empty
string when the Program Invocation is created. Subsequent execution of the Program Invocation may change the
value of this field.

12.1.1.11 &errorCode

This field, of type integer, shall identify the last recorded error of the Program Invocation execution. This field is
present only if the cSr parameter CBB has been negotiated. A value of zero indicates that no error has been
recorded. The meaning of other values is a local matter, as is the method of resetting this field.
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12.1.1.12 &control

This field indicates whether (cont r ol | i ng) this Program Invocation is intended to be coupled to

another

Program Invocation as being in control, or whether (cont r ol | ed) this Program Invocation, after coupling,
normally receives control information from another Program Invocation (the Controlling Program Invocation). If
neither case applies, this field shall have the value nor mal . This field is present only if the csr parameter CBB

has been negotiated.

When two Program Invocations are coupled in this manner, the service indications for the Start and

Resume

service requests received by a Controlling Program Invocation can cause state transitions in the Controlled
Program Invocations that are coupled to the Controlling Program Invocation (see 12.4 and 12.6). The result
reported by a Controlling Program Invocation can contain information that reflects the effect of the service request

on the Controlled Program Invocations.

The intent is to associate the execution of a task program that directs the activity of a complex pi€eg
(such as a robot) with a Controlling Program Invocation, and the operation of the hardware control j
the physical devices with Controlled Program Invocations. This allows logical asynchrony in operal
the two classes of Program Invocations, a necessary feature of the operation of such equipment. In

there are now three ways to stop this equipment, by stopping the control program of th¢ equipment 1
stopping the task program that has the indirect effect of stopping the equipment when-no movement
generated, and by stopping the entire system (see 12.5).

Control -State ::= I NTEGER {
nor mal (0),
control ling (1),
controll ed (2) } (0..2)

12.1.1.13 &controlling-Program-Invocation

This field is present only if the cSr parameter CBB has been'negotiated and if the value of the &co
control | ed. If present, it references the Program Invééation that acts as the Controlling Prograrn
for this Program Invocation. The referenced Program Invocation shall have its &control field equal
cont r ol I i ng, and shall have this Program Invgeation included in its &controlled-Program-Invod

12.1.1.14 &Controlled-Program-invocations

This field is present only if the cSr parameter CBB has been negotiated and if the Program Invocat
&control field equal to cont r ol 1 ng. It is a set of Program Invocations that have their &control
cont r ol | ed, and that have their.&controlling-Program-Invocation field indicating the present Pr
Invocation. This set may be-&mpty.

12.1.1.15 &program:kocation

This field, of type Chidracter string, is present only if the cSr parameter CBB has been negotiated ar
Program Invogation has its &control field equal to cont r ol | i ng. The use of this field shall be af
implementationoption, and if used, the format of the &program-Location field shall be described in|
clause 25.0f 1SO 9506-2). If present, it identifies the line of source code for the Program Invocation
currentlybeing executed or will be executed when the Program Invocation is placed in the r unni n

12.1.1.16 &running-Mode

of equipment
brograms of
tion between
particular,
tself, by
commands are

htrol field is
h Invocation
to

ation field.

on has its
field equal to
gram

d if the

L
the CIS (see
that is

g state.

This field is present only if the cSr parameter CBB has been negotiated and if the Program Invocation has its
&control field equal to cont r ol | i ng. If present, it indicates how the Program Invocation execution is
governed. Ifthe value of this field is f r ee- r un, the Program Invocation will stay in the r unni ng state until

some local or remote event occurs that causes it to cease execution. If value of this field is cycl e-

['imted, an

explicit counter is maintained containing the number of cycles to be executed. When this counter reaches zero, the

Program Invocation ceases execution and returns to the i dl e state. This field may take the value s

t ep-

['i m ted for implementations that support this mode. In that case, the number of steps to be executed shall be
specified when the Program Invocation is started or resumed. When the number of steps has been decremented to
zero, the Controlling Program Invocation shall automatically move to the st opped state. This mode is normally
only used for debugging purposes. It shall be indicated in the CSI (see clause 25 of ISO 9506-2) whether the

implementation supports the st ep-1 i mi t ed value of &runningMode.
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Runni ng- Mode ::= | NTEGER {
free-run (0),
cycle-limted (1),
step-limted (2) } (0..2)

12.1.1.17 &remaining-Cycle-Count
This field, of type integer, is present only if the CSr parameter CBB has been negotiated, the value of the
&control field is cont r ol | i ng, and the value of the &running-Mode field is cycl e- 1 i mi t ed. If present this

field is the number of cycles of the Program Invocation remaining to be executed.

12.1.1.18 &remaining-Step-Count

This field, of type-integerispresent only if the cSr parameter CBB has been negotiated.the valueof the
&control field if cont r ol | i ng, and the value of the &running-Mode field is st ep- | i i t ed. If present this
field is the numper of steps remaining to be executed when in Step-Limited Running Mode.

12.1.2 Program Invocation State Diagram

Figure 12 provifles the state diagram for Program Invocations.

NOTE In Figufe 12, some intermediate states (states that exist only between an indication primitive and\a response
primitiye) may be reported as proper states of the Program Invocation. This is because, in genéral, the transition may
take anfappreciable time. The states named "PN" are not reported in the GetProgramInvocationAttributes service
since the CreateProgramInvocation and the DeleteProgramInvocation services are defined as atomic
(non-inferruptible) and therefore appear to be instantaneous to the MMS client. In ordgr to keep the diagram simple,
the intefmediate states of the Kill service are not shown. These intermediate stateS)are not reported since the Kill
service [procedure is defined as atomic (non-interruptible), and therefore its effect appears to be instantaneous. The
effects pf MMS service requests that do not change the state of the Program Invocation, such as
GetProgramInvocationAttributes, are not shown on the diagram. The terms destructive and non-destructive are
explainpd in the service procedure for the Cancel service (see 8.5) anduimthe respective service procedures described
in this dlause.
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Figure 12 - Program Invocation State Diagram

Transition lines for the model are:

1 - Start.indication
2 - Start.response(+)

3 - Start.response(-) non-destructive
4 - Start.response(-) destructive

5 - Stop.indication

©I1S0 2003 — All rights reserved

6 - Stop.response(+)
7 - Stop.response(-) non-destructive
8 - Stop.response(-) destructive

9 - Resume.indication
10 - Resume.response(+)
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11 - Resume.response(-) non-destructive
12 - Resume.response(-) destructive

13 - (end of program) Reusable = true
14 - (end of program) Reusable = false
15 - Kill.response(+)

16 - Reset.indication

17 - Reset.response(+) Reusable = true
18 - Reset.response(+) Reusable = false
19 - Reset.response(-) non-destructive

If csr is supported, the following transitions are also recognized:
101 Select.indication

102 Select.response(+)
103 Select.response(-)

20 - Reset.response(-) destructive

21 - (program stop)

22 - CreateProgramInvocation.indication
23 - CreateProgramInvocation.response(+)
24 - CreateProgramInvocation.response(-)
25 - DeleteProgramInvocation.indication
26 - DeleteProgramInvocation.response(+)
27 - DeleteProgramInvocation.response(-)

104 Select.indication, Controlling Program Invocation is
absent

105 Select.response(-)

106 Select.response(+)

If csr is not suppofted, the four states Idle Deselected, Selecting, Deselecting, and Idle Selected together constitute the single state Idle as

indicated by the dofted box.

NOTE The trapsition Kill.indication is not included in this diagram because the action of the Kill service is atomic; thereds
no diffdrence in the state of the Program Invocation between the indication and the response(+). The Kill.response(-)
is not ifjcluded because it does not cause a state transition.

12.2 CreatgPrograminvocation service

The CreateProgramInvocation service is used by an MMS client to assemble Domains intoca specified Program
Invocation at the VMD. The MMS client specifies a list of Domains that are to be included)in the Program
Invocation. Note that a given Domain may be in the &Domains field of more than onéProgram Invocation

simultaneously [if it is shar abl e.

12.2.1 Structure

The structure of the component service primitive is show in Table 43.

Table 43 - CreateProgramInvogéation service

Parametger Name Req Ind Rep Cnf CBB
Argumerft M M(=)

Program Invocation Name M M=)

List of Pomain Names M M(=)

Reusable M M=)

Monito U U=)

Monitdr Type C C(=)

Control C C=) csr
Result(+ S S(=)
Result(-) S S=)

Error Tpe M M=)

12.211 Argument

This parameter shall contain the parameters of the CreateProgramInvocation service request.

12.21.141 Program Invocation Name

This parameter, of type Identifier, shall be the &name field of this Program Invocation. This name shall be unique
among the names of all the Program Invocations in the VMD.
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12.2.1.1.2 List Of Domain Names
This parameter, of type list of Identifier, shall specify the existing Domains by name that are to be incorporated as
part of this Program Invocation. There shall be at least one such element in this list. The order of the list may be
significant to the MMS server in the process of creating the Program Invocation.

12.2.1.1.3 Reusable

This parameter, of type boolean, shall indicate whether (true) the Program Invocation will enter the i dl e state
after completion or (false) the unr unnabl e state.

12.21.1.4 Monitor

Fhis Parameter; of typc bootean; stattmdicate; 1f PITSTIL, thratthe MivESthemt-wamntstobemformmed about the
progress of the Program Invocation as it is executed.

12.21.1.5 Monitor Type

This parameter, of type boolean, shall be present if and only if the value of the Monifot-parameter i true. This
parameter shall indicate, if true, that the notification is per manent , hence the netification exists fdr the life of the
Program Invocation. If the value is false, the notification is cur r ent , and exists‘only as long as thie association is
maintained. The value of this parameter shall become the value of the &duratien field of the Event Enrollment
that is implicitly created as a result of this service request.

12.2.1.1.6 Control
This parameter shall indicate the value of the Control attributé.of'the Program Invocation. This pargmeter may
have the value contr ol | i ng, control | ed, or nor mals)This parameter shall be present only 1f the cSr

parameter CBB has been negotiated.

12.21.2  Result(+)

The Result(+) parameter shall indicate that the Service request succeeded. A successful result does not return
service specific parameters.

12.21.3  Result(-)

The Result(-) parameter shalldndicate that the service request failed. The Error Type parameter, which is defined
in detail in clause 24, provides the reason for failure.

12.2.2 Service Procedure
12.2.2.1 Preconditions

The MMSiserver shall verify that:

a) no Program Invocation of the same name as the Program Invocation Name parameter already exists;
b) all Domains of the List of Domain Names parameter exist;
c) each Domain is available for incorporation into this Program Invocation (that each Domain is either in the

r eady or d7 state, or is in the i n- use, d4, d5, or d6 state with &sharable field equal to true);

d) any conditions specified for Service Class = LOAD are satisfied in the Access Control List object
referenced by the &accessControl field of the VMD;

e) there does not exist an Event Condition, Event Action, or Event Enrollment with the same name of VMD
scope as the Program Invocation.

If any of these conditions is not met, a Result(-) shall be returned.
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12.2.2.2

Actions

The MMS server shall perform the following series of actions:

12.2.2.2.1

Action Step 1

Create a Program Invocation object initialized as follows:

set its &name field equal to the Program Invocation Name parameter;

set its &programInvocationState field equal to i dl e;

accessControl field to reference an Access Control List object that will report the value of MMS

a)

b)

c) set its &
Deletab
purpose

d) set the §

e) set the §

f) set the §

12.2.2.2.2

For each Doma}

a) if the D
b) if the D
¢)

d) add are
e) add are
12.2.2.2.3

If the Monitor ]

this, make use d
cause the Progr
GetProgramInv
12.1.2).

The MMS servq

a)

-~ ya O34Tl 1o 1 R T L. W G o W D I B V4 AL 20 1 1 1. bl
CdadS UUCUSCU 7. 1.5). TTHC PICUCTTIHICU S YITIUUT VI DUICLAUIT (SUU ZJ. 5. Z. 1) 1lId y UC USUU TUL UIIS

rreusable field equal to the Reusable parameter;
rmonitor field equal to true if the Monitor parameter is specified; otherwise false;
rexecutionArgument field equal to a string of length zero.

Action Step 2

n in the List of Domain Names parameter, perform the following steps:

E)

main &state field is equal to d4, d5, or d6, wait until the Domain enters the i n- use state

main &state field is equal to d7, wait until the Domain enters the r eady state;

change the Domain &state field to i n- use;

ference to this Domain to the Program Invocation's'&Domains field.
ference to this Program Invocation to the Domain's &ProgramInvocations field.
Action Step 3
arameter is specified, enable theyProgram Invocation to report whenever it ceases running. To do
f Event Management facilities described in clause 18. The following actions shall occur that will

hm Invocation to issue a(EventNotification request primitive that carries a
bcationAttribute response whenever the Program Invocation leaves the r unni ng state (see

r shall:

create ap Event‘€endition with attributes as described in 12.1.1.7;

b)

create a11 Ewvent Action object with attributes as described in 12.1.1.8;

<)

create an Event Enrollment object with attributes as described in 12.1.1.9.

NOTE This is equivalent to transitions of the Program Invocation out of the I UNNi N state, i.e. whenever it completes or
is stopped (locally or via MMS services), or is killed if it was in the r uUnni Ng state.

12.2.2.2.4

Action Step 4

If the Control parameter is present in the service request and has the value CONTROLLING, the &control field

shall be set to C

ontrol | i ng, the &controlled-Program-Invocations field shall be set to an empty list. The

&program-Location field shall be set to an empty string and the &running-Mode field shall be set to f r ee-r un.

If the Control parameter is present in the service request and has the value CONTROLLED, the &control field

shall be setto ¢

122

ont r ol | ed and the &controlling-Program-Invocation shall be set to null.
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If the Control parameter is present in the service request and has the value NORMAL, the &control field shall be
set to nor mal .

12.2.2.3 Conclusion

The MMS server shall guarantee that this service procedure is atomic, (not interruptible by another MMS service
indication specifying this Program Invocation or its constitutive elements).

If any step in this process fails, the service shall fail, all partially completed steps shall be undone, and a Result(-)
response shall be returned. Otherwise, the service shall succeed, the Program Invocation shall be left ini dl e
state, and a Result(+) shall be returned.

12.3 DeletePrograminvocation service

The DeleteProgramInvocation service is used by an MMS client to cause the deletion of a Prograny|nvocation at
the MMS server.

12.3.1 Structure
The structure of the component service primitives is shown in Table 44.

Table 44 - DeleteProgramInvocation seryiee

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Program Invocation Name M M=)
Result(+) S S=)
Result(-) S S(=)
Error Type M M(=)

12.31.1 Argument

This parameter shall contain the parameter of the DeleteProgramInvocation service request.
12.3.1.11 Program Invocation Name

This paraméter; of type Identifier, shall be the name of the Program Invocation that is to be deleted.
12.31.27 Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result does not return

naramatarc

Service-Specteparameters:
12.3.1.3  Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined
in detail in clause 24, provides the reason for failure.

12.3.2 Service Procedure
12.3.2.1 Preconditions
The MMS server shall:

a) verify that specified Program Invocation exists;
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b)

verify that all the conditions in the Access Control List referenced by the &accessControl field of the VMD

are satisfied for the service class DELETE (see 9.1.3);

¢)

verify that all the conditions in the Access Control List referenced by the &accessControl field of the

Program Invocation are satisfied for the service class DELETE (see 9.1.3);

d)

verify that the Program Invocation is in the i dl e, st opped or unr unnabl e state;

If the &control field of the Program Invocation to be deleted has the value cont r ol | ed, and the value of

the &controlling-Program-Invocation field indicates some Program Invocation, verify that the Program
Invocation referenced by the &controlling-Program-Invocation field is in the i dl e state.

If these conditions are not met a Result(-) response shall be returned.

123.22 A

The MMS servg
Domain referen|
references to Pr

If the value of t
Action, and Evg

ctions

1 shall remove references to this Program Invocation from the &ProgramInvocations field of cach
ced by the &Domains field of the Program Invocation. If the subject Domain has no other
pgram Invocations, it shall be moved from the i n- use state to the r eady state.

he &monitor field of the Program Invocation object is true, the associated Event Enrollment, Event
nt Condition shall be deleted according to the procedures described in the DeleteEventEnrollment,

DeleteEventAction and DeleteEventCondition service procedures, except that any constraints.expressed by the

Access Control

The MMS servq
the &accessCor

If the &control

List objects referenced by these objects shall be ignored.

1 shall remove the reference to this Program Invocation of the Acce$s Control List referenced by
trol field of this Program Invocation.

field of the Program Invocation to be deleted has the value cont r ol | ed, and the value of the

&controlling-Pfogram-Invocation field indicates some Program Invocation,-alter the &Controlled-Program-

Invocations fiel
the reference to

If the &control
Invocation that

a)

b) remove
field of

The Program In

d of the Program Invocation referenced by the &controllitig-Program-Invocation field by removing
the Program Invocation about to be deleted.

ficld of the Program Invocation to be deleted has the value cont r ol | i ng, for each Program
hppears in the &Controlled-Program-Invoeations field, perform the following operations:

change the value of the &control field of this Rrogram Invocation from cont r ol | ed to nor ral ;

he reference to the Program Invocation to be deleted from the &controlling-Program-Invocation
his Program Invocation.

vocation object shall be deleted.

If any step of thiis process fails, thiéyse€rvice shall fail, all partially completed steps shall be undone, and a Result(-)

response shall i

e returned. Otherwise, a Result(+) shall be returned.

12.4 Start

ervice

is used by an MMS client to change the state of a Program Invocation to the r unni ng state.

12.4.1 Structure

The structure of the component service primitives is shown in Table 45.

124
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Table 45 - Start service

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Program Invocation Name M M(=)
Execution Argument U U=)
Start Location U U=) csr
Running Mode C C) csr
No Limit S SE=)
Cycle Count S S(=)
Step Count S S(=)
Result(+) S S()
Result(-) S S(=)
Error Type M M=)
Program Invocation State M M(=)

12411 Argument

This parameter shall contain the parameters of the Start service réquest.

124111 Program Invocation Name

This parameter, of type Identifier, shall specify the Program Invocation that is to be started.
12.411.2 Execution Argument

This parameter shall be an optional field\that may be used to pass data to the started Program Invocgtion. This
parameter shall be either a character string or an externally coded value.

12.4.1.1.3 Start Location

This optional parameter, 0f type character string, shall be present only if the Program Invocation hag its &control
field value equal to cont ol | i ng. If the &control field value is equal to cont r ol | i ng, the us¢ of this
parameter shall be aZuser option. If this parameter is implemented, its format shall be (See clause 24 of ISO 9506-
2) the same as th€.&programLocation field of the Program Invocation. The value of this parameter ghall indicate
the starting lo€ation within the Program Invocation at which to begin execution. If the Start Locatign parameter is
omitted from/the service request, execution shall begin at the first step of the program. The meaning of the first
programr-steép or a default first step is a local matter.

124:11.4 Running Mode

This narqmt:fpr shall be hrpcpv\f nv\]y 1 the &control 'Fp]r] vq]np ofthe Drnnrqm Invocation-is pqnq] 10

cont rol li ng. The value of this parameter shall indicate the value for the &runningMode field of the Program
Invocation. Depending on which value of &runningMode field of the Program Invocation object is selected, one
of the following parameters shall be present.

12.4.1.1.41 No Limit

This parameter, of type null, shall be chosen if the value of the &running-Mode field is to be set to f r ee- r un.

12.41.1.4.2 Cycle Count

This parameter, of type integer, shall be chosen if the value of the &running-Mode field is to be set to
cycl e-1i m t ed and the value of the &remaining-Cycle-Count field shall be set to this parameter value. The
value of this parameter shall be greater than zero.
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12.4.1.1.4.3

This parameter,

Step Count

of type integer, shall be chosen if the value of the &running-Mode field is to be set to

step-|i m t ed and the value of the &remaining-Step-Count field shall be set to this parameter value. The
value of this parameter shall be greater than zero. Implementation of the st ep- | i m t ed &runningMode shall

be defined in th

12.4.1.2

e CIS (see clause 25 of ISO 9506-2).

Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result does not return

service specific
12.41.3

The Result(-) p
in detail in clau
be returned.

12.4.1.31
Following an uj

or it shall be pla
following an unj

12.4.2 Servic
12.4.21 Py

The MMS servq

a) verify th
b) verify th
are satis|
c) verify th
Prograni
d) verify th
e) if the &
the Start
Running
f) if the Pr|
request
the &se

parameters.

Restit()

irameter shall indicate that the service request failed. The Error Type parameter, which is definéd
ke 24, shall provide the reason for failure. When failure is indicated, the following parameter shall
Program Invocation State

isuccessful Start service, the Program Invocation shall be returned to its previgus-state if possible,

ced in the unr unnabl e state. This parameter shall identify the state of the Rrogram Invocation

successful Start.

te Procedure

econditions

r shall:

at specified Program Invocation exists;

at all the conditions in the Access Control Listspecified by the &accessControl field of the VMD
fied for the service class EXECUTE (see 9.1.3);

at all the conditions in the Access Control List specified by the &accessControl field of the
Invocation are satisfied for the setvice class EXECUTE (see 9.1.3);

at the Program Invocation is in the i dl e state;

ontrol field of the Progtam Invocation identified by the Program Invocation Name parameter of
service request does not have the value cont r ol | i ng, verify that the Start Location and
Mode parametets,are not present;

bgram InyvOcation identified by the Program Invocation Name parameter of the Start service
nas its &control field equal to cont r ol | i ng, verify that the Program Invocation is referenced by
ected-Program-Invocation field of the VMD.

If any of these comditions s ot et @ Resuttt) shattbereturmed:

12.4.2.2

12.4.2.21

Actions

Action Step 1

If the Execution Argument parameter is present in the service indication, the &executionArgument field of the
Program Invocation object shall have its value set to the value of the Execution Argument parameter; otherwise

the value of the

126

&executionArgument field shall remain unchanged.
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12.4.2.2.2 Action Step 2

If the csr parameter CBB is supported and the &control field of the Program Invocation is equal to
cont rol I i ng, the following steps shall be performed for each element of the &Controlled-Program-Invocations

field of this Program Invocation:

a)

b)

c)

verify that the referenced Program Invocation has its &control field equal to cont r ol | ed and that its

&controlling-Program-Invocation field references this Program Invocation;

if the referenced Program Invocation is in the i dl e state, perform a Start procedure for this
Invocation and move it into the r unni ng state;

if the referenced Program Invocation is in the St opped state, perform a Resume procedure

Prooram-Invocation—and OVe Hinto-ther ||nn| Re-state-
v ¥ 9

Program

for this

d)

12.4.2.2.3

o g1t o oo V- Tt It ot oo T rg—tatSs

if the referenced Program Invocation cannot be placed in the r unni ng state, for every-previ
referenced Program Invocation of the list, perform a Stop procedure. If any such Stop,proce
a local matter how to treat this situation. A VMDStop procedure may be the appropriate act
return a Result(-) for this service request and skip the remainder of this procedute.

Action Step 3

If the Program Invocation identified by the Program Invocation Name parameter of the Start servicg
&control field equal to cont r ol | i ng, the attributes of the Program Invocation shall be set as foll

a)

b)

d)

e)

12.4.2.2.4

if the No Limit parameter is selected in the service requestjthe &running-Mode field of the
Invocation shall be set to f r ee-r un;

if the Cycle Count parameter is selected in the service request, the &running-Mode field of ¢
Invocation shall be setto cycl e-1 i m t ed and'the &remaining-Cycle-Count field of the T
Invocation shall be set to the value of the Cygle’Count parameter;

if the Step Count parameter is selected-in the service request, the &running-Mode field of th
Invocation shall be set to st ep- | it ed and the &remaining-Step-Count field of the Pro
Invocation shall be set to the valuge.of the Step Count parameter;

if the Start Location parameter is present in the service request, the value of this parameter s
the program control infermation of the Program Invocation in order to provide a starting poi
execution of the Program Invocation. The representation used to convey the starting locatio
matter, and in general*will depend on the programming language used. The format used for
Location parameter’shall be described in the CSI (see clause 25 of ISO 9506-2);

if the Start 'ocation parameter is absent from the service request, the default value of the stal
shall b¢ used in the execution of the Program Invocation.

Action Step 4

lous
dure fails, it is
on. Finally,

request has its
DWS!

Program

he Program
rogram

e Program
bram

hall condition
ht for the

h is a local
the Start

rting location

ThéProgram Invocation shall be placed in the St art i ng state. Placing a Program Invocation in t
state means 1n1t1at1ng a procedure that w111 carry the Program Invocatron to the r unni ng state aftef some time

nestarting

ocation is

placed in the runni ng state. A Result(-) response prlmrtrve shall be 1ssued if the startlng process fails, and the
Program Invocation shall be returned either to the i dl e state if possible or to the unr unnabl e state. The
Program Invocation State parameter shall be returned with the Result(-) response to indicate the state of the
Program Invocation.

Since, in general, starting a Program Invocation may take a considerable time, this operation shall be considered

cancelable, even if the cancel cannot be done non-destructively. If the service is cancelled, a Result(-) response to
the service request shall be returned indicating the resulting state of the Program Invocation, and the cancel service
shall issue a Result(+) response.
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12.5 Stop service

The Stop service is used by an MMS client to request an MMS server to transition a named Program Invocation

from the r unni

12.5.1 Struct

ng state to the St opped state.

ure

The structure of the component service primitives is shown in Table 46.

Table 46 - Stop service

Paramet 28 I\Juuxu RL/\.I qu R\/}) Cllf CBB
Argumer]t M M(=)
Program Invocation Name M M=)
Result(+ S S=)
Result(-) S S(=)
Error Type M M
Progranh Invocation State M M=)

12.5.1.1 A
This parameter
12.5.1.1.1

This parameter,

12.5.1.2

The Result(+) p
service specific

12.51.3
The Result(-) p
in detail in clau
be returned.

12.5.1.31

This parameter,

gument
Khall contain the parameters of the Stop service request.
Program Invocation Name

of type Identifier, shall specify the Program Invocation that is to be stopped.

Result(+)

arameter shall indicate that the sefivice request succeeded. A successful result does not return
parameters.

Result(-)

irameter shall indicate that the service request failed. The Error Type parameter, which is defined
se 24, shall proyideithe reason for failure. When failure is indicated, the following parameter shall

Program Invocation State

oftype ProgramInvocationState, shall identify the final state of the Program Invocation if the Stop

service fails.

12.5.2 Service Procedure

12.5.2.1

Preconditions

The MMS server shall verify that:

a)

b) all the ¢

the specified Program Invocation exists;

onditions in the Access Control List specified by the &accessControl field of the VMD are

satisfied for the service class EXECUTE (see 9.1.3);
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c) all the conditions in the Access Control List specified by the &accessControl field of the Program
Invocation are satisfied for the service class EXECUTE (see 9.1.3);

d) the Program Invocation is in the r unni ng state;
If any of these conditions is not met, a Result(-) shall be returned.

12.5.2.2 Actions

The Program Invocation shall be placed in the St oppi ng state. Placing a Program Invocation in the St oppi ng
state means initiating a procedure that will carry the Program Invocation to the St opped state after some time
interval (which may be negligible). A Result(+) primitive shall be issued as soon as the Program Invocation is
placed in the st opped state. A Result(-) response primitive shall be issued if the stopping process fails, and the
Proaramtnvecation-shall bereturnedcitherto-the FunnRi-Rg-state-H possible orto-the unrunnable statc. The
Program Invocation State parameter shall be returned with the Result(-) response to indicate the §tafe of the
Program Invocation.

Since, in general, stopping a Program Invocation may take a considerable time, this operation shall be considered
cancelable, even if the cancel cannot be done non-destructively. If the service is caneglled, a Resultf-) response to
the service request shall be returned indicating the resulting state of the Program Invecation, and thg cancel service
shall issue a Result(+) response.
NOTE If the Program Invocation is implemented through a sequential procedural programming language, thfis service should
cause the current program step to be saved as part of the control inforpiation of the Program Invocatipn for a
subsequent resumption procedure.

12.6 Resume service

The Resume service is used by an MMS client to request an\MMS server to change the state of a Program
Invocation to the r unni ng state.

12.6.1 Structure
The structure of the component service primitives is shown in Table 47.

Table 47 - Resume service

Parameter Name Req Ind Rep Cnf CBB
Argument M M=)
Program Tnvocation Name M M=)
Exeeution Argument U U=
Résume Type C CHE) csr
Continue Mode S S(=)
Change Mode S S(=)
No Limit S S(=)
Cycle Count S S(=)
Step Count S S(=)
Result(+) S S(=)
Result(-) S S(=)
Error Type M M=)
Program Invocation State M M(=)
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12.6.1.1

Argument

This parameter shall contain the parameters of the Resume service request.

12.6.1.1.1
This parameter,

12.6.1.1.2

Program Invocation Name
of type Identifier, shall specify the Program Invocation that is to be resumed.

Execution Argument

This parameter is an optional field which shall be used to pass data to the resuming Program Invocation. This
parameter is either a character string or an externally coded value.

12.6.1.1.3

This parameter
Program Invocs

12.6.1.1.31

This parameter
unchanged.

12.6.1.1.3.2

This parameter
changed to a ne

12.6.1.1.3.2.1

This parameter,
free-run.

12.6.1.1.3.2.2

This parameter,
cycle-limt
value of this pa

12.6.1.1.3.2.3

This parameter,
step-limte
value of this pa
be defined in th

—Resume Type

Ghall be present if the cSr parameter CBB has been negotiated and if the &control field of the
tion is equal to cont r ol | i ng. If present, one of the following choices shall be selected.

Continue Mode

ndicates that the Program Invocation is to resume execution with the &running-Mode field

Change Mode

ndicates that the Program Invocation is to resume execution with the'&running-Mode field
w value. If this parameter is selected, one of the following parametérs shall be present.

No Limit

of type null, shall be chosen if the value of the &running-Mode field is to be changed to

Cycle Count

of type integer, shall be chosen if the(value of the &running-Mode field is to be changed to
ed, and the value of the &remaining-Cycle-Count field shall be set to this parameter value. The
ameter shall be greater than zere;

Step Count

of type integer, shall'\be‘chosen if the value of the &running-Mode field is to be changed to

d, and the value.of the &remaining-Step-Count field shall be set to this parameter value. The
ameter shall b€ greater than zero. Implementation of the st ep- | i mi t ed &running-Mode shall
e CSI (see clamse 25 of ISO 9506-2). If not supported, this choice may not be selected.

12.6.1.2

ult(+)

Res
The Result(+) ;Lrameter shall indicate that the service request succeeded. A successful result does not return

service specific

12.6.1.3

parameters.

Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined
in detail in clause 24, shall provide the reason for failure. When failure is indicated, the following parameter shall

be returned.

12.6.1.3.1

This parameter

Program Invocation State

shall be of type ProgramInvocationState. Following an unsuccessful Resume service, the Program

Invocation shall be returned to its previous state if possible, or it shall be placed in the unr unnabl e state. This

parameter shall

130

identify the state of the Program Invocation following an unsuccessful Resume.
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12.6.2 Service Procedure

12.6.2.1

Preconditions

The MMS server shall:

a) verify that specified Program Invocation exists;
b) verify that all the conditions in the Access Control List specified by the &accessControl field of the VMD

are satisfied for the service class EXECUTE (see 9.1.3);

c) verify that all the conditions in the Access Control List specified by the &accessControl field of the

PlUélalll IllVU\/CltiUll alrc oaﬁoﬁcd fUl t}lU SUL Vi\aU blabb E)\ECUTE (DUU 9.11.3),

d) verify that the Program Invocation is in the St opped state;

e) if the &control field of the Program Invocation does not have the value cont r ol,IN ng, vetify that neither
the Continue Mode nor the Change Mode parameters are present;

f) if Continue Mode is selected, the MMS server shall:

1) If the value of the &running-Mode field of the Program Invocdtion is cycl e- | i mi | ed, verify
that the value of the &remaining-Cycle-Count field is greater than zero.

2) If the value of the &running-Mode field is st ep~INim t ed, verify that the value off the
&remaining-Step-Count field is greater than zero!

3) If the Program Invocation identified by the,Program Invocation Name parameter of the Resume
service request has its &control field eqGal'to cont r ol | i ng, for each element on the
&Controlled-Program-Invocations figld of this Program Invocation verify that the referenced
Program Invocation has its &contro] field value equal to cont r ol | ed and that its &controlling-
Program-Invocation field references this Program Invocation.

If any of these conditions is not met, a Result(-) shall be returned.
12.6.2.2  Actions
a) If the Execution Argument parameter is present, the value of the &executionArgument field [of the Program

Invocation shall assume the value of the Execution Argument parameter. Otherwise, the value of the
&executionArgument field shall remain unchanged.

b) If the Pragram Invocation identified by the Program Invocation Name parameter of the Resyme service
request has its &control field equal to cont r ol | i ng, the following steps shall be perform¢d for each
element on the &Controlled-Program-Invocations field of this Program Invocation:

L) If the referenced Controlled Program Invocation is in the i dl e state, perform a Starf procedure for
the referenced Controlled Program Invocation and move it into the r unni ng state.

'2) Ifthe refe enced-Contro ;g'e::u n !v:E' ta estopped state_pe Resume
procedure for the referenced Controlled Program Invocation and move it into the r unni ng state.

4) If the referenced Controlled Program Invocation cannot be placed in the r unni ng state, for every
previous Controlled Program Invocation of the list, perform a Stop procedure. If any such Stop
procedure fails, it is a local matter how to treat this situation. A VMDStop procedure may be the
appropriate action. Return a Result(-) for this service request and skip the remainder of this
procedure.

c) The Program Invocation shall be placed in the r esumi ng state. Placing a Program Invocation in the

resuni ng state means initiating a procedure that will carry the Program Invocation to the r unni ng state

after some time interval (which may be negligible). A Result(+) primitive shall be issued as

soon as the

Program Invocation is placed in the r unni ng state. A Result(-) response primitive shall be issued if the

resuming process fails, and the Program Invocation shall be returned either to the st opped

©I1S0 2003 — All rights reserved
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possible, or to the unr unnabl e state. The Program Invocation State parameter shall be returned with the
Result(-) response to indicate the state of the Program Invocation.

Since, in general, resuming a Program Invocation may take a considerable time, this operation shall be considered

cancelable, even if the cancel cannot be done non-destructively. If the service is cancelled, a Result(-) response to
the service request shall be returned indicating the resulting state of the Program Invocation, and the cancel service
shall issue a Result(+) response.

NOTE If the Program Invocation is implemented through a sequential procedural programming language, this service should
cause execution of the Program Invocation to continue at the program step indicated in the control information.

12.7 Reset service

The Reset servige i eque C e

from the st opped state to the i dl e state or to the unr unnabl e state, accordmg to the value of the &reusable
field of the Program Invocation object.

12.7.1 Structure

The structure of the component service primitives is shown in Table 48.

Table 48 - Reset service

Parametgr Name Req Ind Rep Cnf CBB
Argumer]t M M(=)
Program Invocation Name M M(=)
Result(+ S S=)
Result(-) S S=)
Error Type M M=)
Progranh Invocation State M M(=)

12.71.1 Argument
This parameter phall contain the parameters of the Reset service request.
12.71.11 Program Inyocation Name

This parameter,|of type Identifier, shall specify the Program Invocation that is to be reset.

12.7.1.2 Rrsult(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result does not return
service specific parameters.

12.71.3  Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined
in detail in clause 24, shall provide the reason for failure. When failure is indicated, the following parameter shall
be returned.

12.7.1.31 Program Invocation State

This parameter, of type ProgramInvocationState, shall identify the final state of the Program Invocation if the

Reset service fails.
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12.7.2 Service Procedure
12.7.2.1 Preconditions

The MMS server shall verify that:

a) the specified Program Invocation exists;

b) all the conditions in the Access Control List specified by the &accessControl field of the VMD are
satisfied for the service class EXECUTE (see 9.1.3);

c) all the conditions in the Access Control List specified by the &accessControl field of the Program
IllVU\/CltiUll arc oaﬁoﬁcd fUl tllU SU1 Vi\/C b}abb E)\ECUTE (DCU 7.11.3),

d) the Program Invocation is in the st opped state.

If any of these conditions is not met, a Result(-) shall be returned.

12.7.2.2  Actions

The Program Invocation shall be placed in the r eset t i ng state. Placing @Program Invocation in
resetti ng state means initiating a procedure that will carry the Program-\Irivocation to another st
time interval (which may be negligible). If the value of the &reusable field is true, the next state sh
i dl e state; if the value of the &reusable field is false, the next statéshall be unr unnabl e. A Res
issued as soon as the Program Invocation is placed in the i dI e_sfate or the unr unnabl e state. A
response primitive shall be issued if the resetting process failsy and the Program Invocation shall be
st opped state if possible, or to the unr unnabl e state. Jhe'Program Invocation State parameter
returned with the Result(-) response to indicate the state of the Program Invocation.

Since, in general, resetting a Program Invocation may take a considerable time, this operation shall |
cancelable, even if the cancel cannot be done nenzdestructively. If the service is cancelled, a Result
the service request shall be returned indicating-the resulting state of the Program Invocation, and thd
shall issue a Result(+) response.

NOTE If the Program Invocation is implémented through a sequential procedural programming language, th
cause the control information\of the Program Invocation to be altered to reflect that the Program Invd
at the "beginning of program'.

12.8 Kill service

The Kill service is used-by an MMS client to request an MMS server to place a Program Invocation
unr unnabl e state.

12.8.1 Structure
The stiveture of the component service primitives is shown in Table 49.

Table 49 - Kill service

the

ite after some
111 be the
ult(+) shall be
Result(-)
returned to the
shall be

be considered
-) response to
cancel service

is service should
cation is again

in the

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Program Invocation Name M M=)
Result(+) S S(=)
Result(-) S S=)
Error Type M M=)
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12.8.1.1
This parameter
12.8.1.1.1

This parameter,

12.8.1.2

Argument

shall contain the parameter of the Kill service request.
Program Invocation Name

of type Identifier, shall specify the Program Invocation that is to be killed.

Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result does not return

service specific

parameters.

12.8.1.3

The Result(-) p
in detail in clau

12.8.2 Serviq
12.8.2.1

The MMS serv{

a) verify th
b) verify th
are satis|
c) verify th
Prograni

If any of these g

12.8.22 A

The MMS servq
the state of the ]

RLsuIt(-)

irameter shall indicate that the service request failed. The Error Type parameter, which is defined
ke 24, provides the reason for failure.

te Procedure

Preconditions

r shall:
at specified Program Invocation exists;

at all the conditions in the Access Control List specified by thé&accessControl field of the VMD
fied for the service class EXECUTE (see 9.1.3);

at all the conditions in the Access Control List specified by the &accessControl field of the
Invocation are satisfied for the service class EXECUTE (see 9.1.3);

onditions is not met, a Result(-) shall be returned.
ctions

r shall place the named ProgramJiivocation in the unr unnabl e state. If the Kill service fails,
Program Invocation shall be léft inchanged.

12.9 GetPrograminvocationAttributes service

The GetPrograrn
attributes assoc

12.9.1 Struc

The structure of

hInvocationAttributés'service is used by an MMS client to request an MMS server to return the
ated with the specified Program Invocation.

ure

the" eomponent service primitives is shown in Table 50.
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Table 50 - GetProgramInvocationAttributes service

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Program Invocation Name M M(=)
Result(+) S S(=)
State M M(=)
List of Domain Names M M=)
MMS Deletable M M(=)
Reusable M M(=)
Monitor M M(=)
Execution Argument M M)
Access Control List C C=) aco
Error Code C C) csr
Control O C) csr
Controlling S S(=)
List of Program Invocations M M=)
Program Location M M=)
Running Mode M M(=)
Free Running S S(=)
Remaining Cycle Count S S(=)
Remaining Step Count S S(=)
Controlled S S(=)
Controlling Program Invocation M M(=)
Normal S S(=)
Result(-) S S(=)
Error Type M M(=)

12.9.1.1 Argument

This parameter shall contain-the*parameter of the GetProgramInvocationAttributes service request.
12.9.1.11 Program Invocation Name

This parameter, oftype Identifier, shall be the name of the Program Invocation whose attributes are requested.
12.9.1.2 _<Result(+)

The Resnlt(+) parameter shall indicate that the service request succeeded. A successful result shall teturn the
following parameters.

129121 State

This parameter, of type ProgramInvocationState, shall be the value of the &programInvocationState field of the
Program Invocation.

12.9.1.2.2 List Of Domain Names

This parameter, of type list of Identifier, shall provide the names of the Domains that are referenced by the
&Domains field of the Program Invocation.
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12.9.1.2.3
Subclause 9.1.4
12.9.1.2.4
This parameter,
12.9.1.2.5

This parameter,

MMS Deletable

specifies the value to be returned by this parameter.
Reusable

of type boolean, shall be the value of the &reusable field of the Program Invocation.
Monitor

of type boolean, shall be the value of the &monitor field of the Program Inovcation. If this

parameter is true, the attributes of the related Event Enrollment object may be obtained using the
GetEventEnrollmentAttributes service (see 21.4).

12.9.1.2.6

This parameter
parameter shall

12.9.1.2.7

This parameter,
&accessContro
has been negoti

12.9.1.2.8

This parameter,
parameter shall

12.9.1.2.9

This parameter
the CcSr paramg
controll ed,
present.

12.9.1.2.10

This parameter
control |ing

12.9.1.2.11

This parameter
of this Program

12.9.1.2.12

Execution Argument

shall contain the value of the &executionArgument field of the Program Invocation. This
be either a character string or an externally coded value.

Access Control List
of type Identifier, shall be the name of the Access Control List object specified-by the
field of the Program Invocation. This parameter shall not appear unless the €0 parameter CBB
hted.

Error Code

of type integer, shall contain the value of the &errorCode fieldof the Program Invocation. This
not appear unless the CSr parameter CBB has been negotidted.

Control
Khall contain the &control field of the Program Invocation. This parameter shall not appear unless
ter CBB has been negotiated. The &control field may have the value cont r ol | i ng,
or nor mal . Depending on the value of this field, one of the following parameters shall be

Controlling

value shall be selected if thewalue of the &control field of the Program Invocation is
. If this parameter is selected, the following additional parameters shall appear.

List of Progranilnvocations

shall indicaté the names of the Program Invocations in the &Controlled-Program-Invocations field
Invocatien, JThis list may have zero or more elements.

Program Location

This parameter,

of type character string, shall indicate, if present, the value of the &program-Location field if the

Program Invocation is related to a sequential programming language. For those Program Invocations that are not
related to a sequential programming language, this parameter shall be absent. Use of this parameter shall be
described in the CSI (see clause 25 of ISO 9506-2).

12.9.1.2.13

Running Mode

This parameter shall indicate the value of the &running-Mode field of the Program Invocation. Depending on the
value of &running-Mode, one of the following parameters shall be present.
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12.9.1.2.14 Free Running
Selection of this null parameter shall identify the &running-Mode as f r ee- r un.
12.9.1.2.15 Remaining Cycle Count

Selection of this parameter shall identify the &running-Mode as cycl e- | i mi t ed. Further, the value of the
parameter shall be the value of the &remaining-Cycle-Count field of the Program Invocation.

12.9.1.2.16 Remaining Step Count

Selection of this parameter shall identify the &running-Mode as st ep- | i mi t ed. Further, the value of the
parameter shall be the value of the &remaining-Step-Count field of the Program Invocation. Implementation of

] P S . R PO .
UIT SICP=IITIICU NUIIIITE IVIOUC SIldll DT UCTIITU T UIC U ST (SCC CIdUsSC 20 01 10U 70U0=2). 11 TIOU SU [Jorted, thlS
choice may not be selected.

12.9.1.2.17 Controlled

This parameter value shall be selected if the value of the &control field of the ProgramInvocation i
control | ed. Ifthis parameter is selected, the following additional parameter shall appear.

12.9.1.2.18 Controlling Program Invocation
This parameter shall indicate the Program Invocation that is referenced by the value of the &controlfing-Program-

Invocation field of the Program Invocation. If no such Program InvoCation is referenced, this paranpeter shall have
a null value.

12.9.1.2.19 Normal

This parameter value shall be selected if the value of the &control field of the Program Invocation i§ nor mal . If
this parameter is selected, there are no additional parameters.

12.9.1.3  Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, whiich is defined
in detail in clause 24, provides the r€ason for failure.

12.9.2 Service Procedure
The MMS server shall verify that the specified Program Invocation exists. If the Program Invocatign does not
exist a Result(-) response shall be returned. Otherwise the attributes of the named Program Invocation shall be
returned with a Result(+).

12.10 Select.service

The Select service is used by an MMS client to request the MMS server to identify a Program Invodation as the
selected Program Invocation controlling the VMD.

12.10.1 Structure

The structure of the component service primitives is shown in Table 51.
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Table 51 - Select service

Conformance: csr
Parameter Name

Req Rep Cnf CBB

Result(+

Argument
Controlling Program Invocation
List of Program Invocations

ncg

) S(=

Result(-
Error T

w2

S(=)
M)

pe

121011 A

This parameter
12.10.1.1.1

This parameter,
this Program In
that the present

12.10.1.1.2

This parameter,
the referenced
Invocation para|

gument
contains the parameters of the Select service request.
Controlling Program Invocation
of type Identifier, indicates the Program Invocation that is to be seléctéd. The &control field of
vocation shall have a value equal to cont r ol | i ng. If this paraméter is not present, it indicates
Controlling Program Invocation is to be deselected, and no Program Invocation is to be selected.
List of Program Invocations
of type list of identifier, indicates the Program Invocations that will be placed under the control of

ontrolling Program Invocation. This parameter shall be present only if the Controlling Program
hneter is present.

12.10.1.2 Result(+)

The Result(+) p
service specific

arameter shall indicate that the setvice request succeeded. A successful result does not return
parameters.

12.10.1.3 Result(-)

The Result(-) p
in detail in clau

12.10.2 Servig

12.10.21 Pr

irameter shall indicate'that the service request failed. The Error Type parameter, which is defined
se 24, provides the re€ason for failure.

te procedure

econditions

The MMS serv

. 11 ) 4] £arll . 1 1
1 S11all PCI TUITIT UIT lUllUWlllé CIICURS.

If the Controlling Program Invocation parameter is present, the Program Invocation indicated by the

ing Program Invocation parameter shall have its &control field equal to cont r ol | i ng.

If the Controlling Program Invocation parameter is present, the Program Invocation indicated by the

ing Program Invocation parameter shall be in the i dI e state.

For each element of the List of Program Invocations parameter, verify that the Program Invocation has its

&control field equal to cont r ol | ed and that the value of the &controlling-Program-Invocation field is
null or equal to the &selected-Program-Invocation field of the VMD.

a)

Controll
b)

Controll
©)
d)

the i dl
138

If the &selected-Program-Invocation field of the VMD is not null, verify that this Program Invocation is in

€ state.
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ISO 95

Verify that the &Controlled-Program-Invocations field of the Program Invocation indicated
Controlling Program Invocation parameter is null.

06-1: 2003(E)

by the

If any of these conditions is not satisfied, return a Result(-) and skip the remainder of this procedure.

12.10.2.2 Actions

12.10.2.2.1 Action Step 1

If the &selected-Program-Invocation field of the VMD is not null, perform the following steps for the Program
Invocation referenced by this field.

a) For each Program Invocation on the &Controlled-Program-Invocations field of the Program Invocation
£ .1 41 ral 4. 11 D L e il ) 4. 1Ltald il D L :

IVIVIVIIVUU U)’ Ui \_/UllllUlllllE I 1U51a1u IITVUUALUIUIL, SUL UIV CLUITUVUT TIVIU UL UIIS I 1u51a1u 11TV Ocatlon tO
nor mal .

b) Set the &Controlled-Program-Invocations field of the Program Invocation referenced by the|&selected-
Program-Invocation field of the VMD to an empty list.

c) Set the &selected-Program-Invocation field of the VMD to null.

d) If the Controlling Program Invocation parameter is not present, retupn Result(+) and skip thq remainder of

this procedure.

12.10.2.2.2 Action Step 2

a)

b)

c)

d)

Set the &selected-Program-Invocation field of the VMD ‘o reference the Program Invocatiop indicated by

the Controlling Program Invocation parameter.

If the List of Program Invocations parameter is‘empty, set the &Controlled-Program-Invocations field of

the Program Invocation indicated by the Controlling Program Invocation to an empty list.

If the List of Program Invocations parameter is not empty, for each element of the list, set thg

&controlling-Program-Invocation field of this Program Invocation to reference the Program

Invocation

indicated by the Controlling Progtam Invocation parameter. Add this Program Invocation tq the
&Controlled-Program-Invocatiers field of the Program Invocation indicated by the Controlljng Program

Invocation parameter.

Return a Result(+).

12.11 AlterPrograminvocationAttributes service

The AlterProgramlnivocationAttributes service is used by an MMS client to alter some attributes of
Invocation at.thee MMS server.

12.11.71 Structure

The\structure of the component service primitives is shown in Table 52.

h Program
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Table 52 - AlterProgramlInvocationAttributes service

Conformance: csr
Parameter Name

Rsp Cnf CBB

Step G

Argument
Controlling Program Invocation
Running Mode
No Limit
Cycle Count

nnwn O L

unt

Result(+

Result(-)
Error T

95}

pe

121111 A

This parameter
12.11.1.11
This parameter,
12.11.1.1.2

This parameter
on the selection

12.11.1.1.21
This parameter

12.11.1.1.2.2

This parameter,
limted;the

12.11.1.1.23

This parameter,
['imted;the
the st ep-1in

gument

khall contain the parameters of the AlterProgramInvocationAttributes s€rvice request.
Controlling Program Invocation

of type Identifier, shall identify the Program Invocation whose attributes are to be altered.
Running Mode

Khall indicate the value for the &running-Mode field of the Program Invocation object. Depending
of a value for the &running-Mode, one of the following parameters shall be present.

No Limit
bhall be chosen if the value of the'&running-Mode field is to be set to f r ee- r un.
Cycle Count

of type integer, shall be-chosen if the value of the &running-Mode field is to be set to cycl e-
yalue of the &remaining-Cycle-Count field shall be set to this parameter value.

Step Count
of typesinteger, shall be chosen if the value of the &running-Mode field is to be set to St ep-

value of the &remaining-Step-Count field shall be set to this parameter value. Implementation of
ted value of the &running-Mode field shall be defined in the CSI (see clause 25 of ISO 9506-2).

If not supporte

Ph N 4+ 1 1 tad
5 oS CnoTCeTHa y TTOT 0T SCICCTear

12.11.2 Service procedure

12.11.2.1

Preconditions

The MMS server shall verify that:

a)
b)

the Program Invocation identified by the Controlling Program Invocation parameter exists; and

the Program Invocation has its &control field equal to cont r ol | i ng.

If either condition is not satisfied, return a Result(-) and skip this procedure.

140
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12.11.2.2 Actions

The MMS server shall:

a) If the No Limit parameter is selected in the service request, the &running-Mode field of the Program
Invocation shall be setto f r ee- r un.

b) If the Cycle Count parameter is selected in the service request, the &running-Mode field of the Program
Invocation shall be setto cycl e- 11 m t ed and the &remaining-Cycle-Count field of the Program
Invocation shall be set to the value of the Cycle Count parameter.

c) If the Step Count parameter is selected in the service request, the &running-Mode field of the Program
Invocation shall be set to st ep- | i i t ed and the &remaining-Step-Count field of the Program

12.12 ReconfigurePrograminvocation service

The ReconfigureProgramInvocation service is used by an MMS client to add and/or remove Domains to/from a
Program Invocation.

12.12.1 Structure
The structure of the component service primitives is shown in Table 53.

Table 53 - ReconfigureProgramInvecation service

Parameter Name Req Ind Rep Cnf CBB
Argument M M=)
Old Program Invocation Name M M=)
New Program Invocation Name U U=
List of Domains to Add M M(=)
List of Domains to Remove M M=)
Result(+) S S(=)
Result(-) S S(=)
Error Type M M=)

12.12.1.1 <,AArgument
This parameter shall contain the parameters of the ReconfigureProgramInvocation service request.

12:12.1.1.1 Old Program Invocation Name

This parameter, of type Identifier, shall be the name of the Program Invocation that is to be reconfigured.
12.12.1.1.2 New Program Invocation Name

This optional parameter, of type Identifier, provides the possibility to rename the Program Invocation in the same
operation. If this name is already in use, a Result(-) response shall be returned.

12.12.1.1.3 List of Domains to Add

This parameter, of type list of Identifier, shall specify zero or more Domains that are to be added to the &Domains
field of the Program Invocation object.
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12.12.1.1.4 List of Domains to Remove

This parameter, of type list of Identifier, shall specify zero or more Domains that are to be removed from the
&Domains field of the Program Invocation object.

12.12.1.2 Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result does not return
service specific parameters.

12.12.1.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined

in detail in clauge24; pluvidt:a theTeasom for fatture:
12.12.2 Servi¢e Procedure
12.12.2.1 Preconditions

The MMS servgr shall

a) verify that the Program Invocation identified by the Old Program Invocation parametef_exists;
b) verify that this Program Invocation is in r unni ng state;
c) if the N¢w Program Invocation parameter is present, verify that no Programplnvocation having a &namne

field eqyal to the New Program Invocation parameter already exists.

d) verify the existence of all Domains of the List of Domains to Add list;
e) verify the existence of all Domains of the List of Domains to. Remove list;
f) verify that each Domain on the List of Domains to Add parameter is available for incorporation into this

Progran{ Invocation (that each Domain is either in the‘eady or d7 state, or is in the i n- use, d4, d5, or
d6 statelwith & har abl e field equal to true);

If any of these donditions is not satisfied, return a Result(-), and skip the remainder of this procedure.
12.12.2.2 Agtions

The MMS servgr shall:

a) for each|Domain on the List0f Domains to Add parameter, perform the following steps:
1) if the &st at e,field of the Domain is equal to d4, d5, or d6, wait until the Domain enters the i n-
Se state;

2) if the &state field of the Domain is equal to d7, wait until the Domain enters the r eady state;

3) change the value of the &state field of the Domain to 1 N- USE;
4) add this Program Invocation to the &ProgramInvocations field of the Domain;
5) add this Domain to the &Domains field of the Program Invocation.
b) for each Domain on the List of Domains to Remove parameter, perform the following steps:
1) remove the Program Invocation from the &ProgramInvocations field of the Domain;

2) if the &ProgramInvocations field is empty, change the value of the &state field of the Domain to
ready;

3) remove the Domain from the &Domains field of the Program Invocation.
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c) If the New Program Invocation Name parameter is present, change the &name field of the Program
Invocation to this parameter.

d) Return a Result(+).

The MMS server shall guarantee that this service procedure is atomic, (not interruptible by another MMS service
indication specifying this Program Invocation or its constitutive elements).

13 Unit Control

13.1 Introduction and Models

This clause provides an object model for the following object:
UNIT-CONTROL

This clause specifies the following services:

InitiateUnitControlLoad AddToUnitControtl
UnitControlLoadSegment RemoveFromUnitControl
UnitControlUpload GetUnitContfolAttributes
StartUnitControl LoadUnitControlFromFile
StopUnitControl StoreUnitControlToFile
CreateUnitControl DeleteUnitControl

The Unit Control object represents a collection of MMS objects, Domains and Program Invocations| that may be
loaded and managed as a unit. Downloads and uploads may-be performed on the Domains represented by a Unit
Control object through a single sequence of operations.

NOTE The Unit Control object may be used to minimize the number of PDU's necessary to download large pumbers of

Domains or to create large numbers of Program Invocations. Rules concerning the applicability of gfouping of these
objects is a local matter and outside the scep¢ of this part of ISO 9506.

13.1.1 Unit Control Object Model

UNI T- CONTRCL :: = CLASS {
&nane Identifier,
-- Shall be unique wthin the VMD
&accessCont r ol Identifier,
&Donai ns | dentifier,
&Pr ogr anl nvocat isons Identifier

13.1.1.1 &name

This field shall uniquely identify the Unit Control object at the VMD. The name scope of the Unit Control object
shall be/VMD-specific.

13.1.1.2 &accessControl

This field shattindicate an Access Comtrot List object that governs whetier of not the Unit Controt object may be
deleted using the DeleteUnitControl service.

13.1.1.3 &Domains

This field shall identify the Domain objects that are constituents of the Unit Control object, and that may be
affected by operations on the Unit Control object.

13.1.1.4  &Programinvocations

This field shall identify the Program Invocation objects that are constituents of the Unit Control object, and that
may be affected by operations on the Unit Control object.
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13.2 Control Element

The Control Element is a complex parameter used in several services to describe a single element of a Unit
Control object.

13.2.1 Structure
The structure of the Control Element parameter is shown in Table 54.

Table 54 - Control Element parameter

Parameternate Rsp (Sats
Control Element M M(=)
Begin Domain Definition S S(=)
Domain Name M M=)
List of Capabilities M M(=)
Sharable M M(=)
Load Data M M=)
Continue Domain Definition S S(=)
Domain Name M M(=)
Load Data M Ni(=)
End Domain Definition S S(=)
Domain Name M M=)
Program Invocation Definition S S(=)
Program Invocation Name M M(=)
List of Domains M M(=)
Reusable M M=)
Monitor U U=
Monitor Type C C(®)
Program Invocation State C C(®)

13.21.1 Begin Domain Definition

Selection of thi§ parameter shall indicate that anew Domain is about to be defined. If selected, the following
parameters shal| appear.

13.21.11 Domain Name
This parameter.,|of type Identifiet; shall identify the Domain to be processed.

13.21.1.2 List of:Capabilities

This parameter,|of type list of character string, shall identify the &Capabilities associated with this Domain.

13.2.1.1.3 Sharable

This parameter, of type boolean, shall identify the &sharable field of the Domain.
13.21.1.4 Load Data

This parameter shall be the initial partial &content or the total &content of the Domain.
13.2.1.2  Continue Domain Definition

Selection of this parameter shall indicate that a Domain identified in a previous Control Element is about to have
more data associated with it. If selected, the following parameters shall appear.
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13.2.1.21 Domain Name
This parameter, of type Identifier, shall identify the Domain to be processed.
13.2.1.2.2 Load Data
This parameter shall be the (partial) &content of the Domain.
13.2.1.3  End Domain Definition

Selection of this parameter shall indicate that a Domain identified in a previous Control Element is now complete.
If selected, the following parameter shall appear.

This parameter, of type Identifier, shall identify the Domain to be processed.
13.2.1.4 Program Invocation Definition

Selection of this parameter shall indicate that a Program Invocation definition follows. If selected, the following
parameters shall appear.

13.2.1.41 Program Invocation Name
This parameter, of type Identifier, shall indicate the Program Invoeation to be defined.

13.2.1.4.2 List of Domains

This parameter, of type list of Identifier, shall indicate theZDomains identified in the &Domains field of the
Program Invocation.

13.21.4.3 Reusable

This parameter, of type boolean, shall identify the &reusable field of the Program Invocation.
13.2.1.4.4 Monitor

This parameter, of type boolean shall identify the &monitor field of the Program Invocation.
13.21.4.41 Monitor Type

This parameter, of type boolean, shall be present if and only if the value of the Monitor parameter i true. The use
of this parameter is defined in 12.2.1.1.5.

13.2.1.4.5 Program Invocation State

Thisparameter, of type integer, shall indicate, if present, the value of the &programInvocationState [field of the
Program Invocation. When used with the UnitControlLoad service, it shall indicate the state into which the
Program Invocation shall be placed. When used with the UnitControlUpload service, it shall indicate the actual
state of the Program Invocation.

13.3 InitiateUnitControlLoad service

The InitiateUnitControlLoad service is used by an MMS client to request a MMS server to create a Unit Control
object and prepare it for loading. The loading process uses two confirmed MMS services such that the MMS
server requests elements of the contents of the Unit Control object. Table 55 shows the sequence of the service
primitives.
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Table 55 - Interaction of Unit Control Primitives

MMS Client MMS Server

InitiateUnitControlLoad.req —
<-- UnitControlLoadSegment.req

UnitControlLoadSegment.rsp —>

<-- UnitControlLoadSegment.req
UnitControlLoadSegment.rsp —>

<-- InitiateUnitControlLoad.rsp

13.3.1 Structure
The structure of the component service primitives of the InitiateUnitControlLoad service is shown in tabley56.

Table 56 - InitiateUnitControlLoad service

Parametpr name Req Ind Rsp Cnf CBB
Argumeht M M=)
Unit Cdntrol Name M M=)
Result(+) S S(=)
Result(- S S(=)
Error Type M M(=)
Domajn Name S SE=)
Progrgm Invocation Name S S(=)

13.3.1.1 Argument
This parameter phall convey the parameters of the InitiateUnitControlLoad service request.
13.3.1.1.1 Unit Control Name

This parameter,|of type Identifier, shall specify the name of the Unit Control object.

13.3.1.2 R[Lsult(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result does not return

service specific parameters.
13.3.1.3  Result(-)
The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined

in detail in clause 24, provides the reason for failure. When failure is indicated, one of the following parameters
shall be returned.

13.3.1.31 Domain Name

This parameter shall indicate the Domain that was being created when the error was detected. Either this
parameter or the Program Invocation Name parameter shall be selected.
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13.3.1.3.2 Program Invocation Name

This parameter shall indicate the Program Invocation that was being created when the error was detected. Either
this parameter or the Domain Name parameter shall be selected.

13.3.2 Service procedure
13.3.21 Preconditions
If a Unit Control object of the specified name already exists, the MMS server shall return a Result(-).

13.3.2.2 Actions

The MMS server shall issue one of more UnitControlLoadScgment requests, as appropriate, Untit it feceives a
response in which the More Follows parameter is false. It shall perform the service procedure presgribed for that
service. If, during the processing of the information contained in the response to the UnitCortrollopdSegment
service request, it detects an error either in creating a Domain or a Program Invocation, the:MMS server shall halt
the loading process and return a Result(-) indicating the Domain or Program Invocation for which lgading was in
progress when the error occurred.

If no error occurs in the processing of the UnitControlLoadSegment services, the MMS server shalljreturn a
Result(+).

13.4 UnitControlLoadSegment service

The UnitControlLoadSegment service is used by an MMS serverjto.obtain Load Data elements fron the MMS
client.

13.4.1 Structure
The structure of the component service primitives is:shown in Table 57.

Table 57 - UnitControlLoadSegment service

Parameter name Req Ind Rsp Cnf CBB
Argument M M(=)

Unit Control Name M M(=)

Result(+) S S(=)

List of\Control Elements M M(=)

Meré Follows M M(=)

Result(-) S S(=)

Error Type M M=)

13.411 Argument
This parameter shall convey the parameters of the UnitControlLoadSegment service request.
13.41.1.1 Unit Control Name

This parameter, of type Identifier, shall identify the Unit Control object in the VMD that is to be loaded.
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13.41.2 Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result shall return the
following parameters.

13.4.1.21 List of Control Elements

This parameter shall contain the information necessary to construct the constituent Domains and Program
Invocations of the Unit Control object. The presence of the Program Invocation State parameter of each Control
Element shall be a user option.

13.4.1.2.2 More Follows

This boolean p
needed to compllete the construction of the Unit Control object.
13.41.3  Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, whichis-defined
in detail in claufe 24, provides the reason for failure.

13.4.2 Servi¢e procedure

The MMS servdr shall issue a UnitControlLoadSegment request specifying the name of tHe)Unit Control object to
be loaded. Upon receipt of the response, the MMS server shall perform the following.actions.

13.4.21 Preconditions
For each item in the List of Control Elements the MMS server shall perforthe following actions.

a) If the C¢ntrol Element specifies the beginning of a Domain Définition, the MMS server shall verify that no
Domain|of that name exists in the VMD.

b) If the C¢ntrol Element specifies the continuation of a Bomain Definition, the MMS server shall verify that
the Donjain exists and is in the | oadi ng state.

c) If the Control Element specifies the end of a.Domain Definition, the MMS server shall verify that the
Domainfexists and that it is in the | oadi.ng state.

d) If the C¢ntrol Element specifies a Program Invocation definition, the MMS server shall verify that all the
Domaing in the &Domains field ©f)this Program Invocation exist and that they are in the r eady state or
that they are in the i n- use state and their &sharable field is true.

13.4.2.2 Agctions
For each item in the List.6f Control Elements the MMS server shall perform the following actions.
a) If the C¢ntrel Element specifies the beginning of a Domain Definition, the MMS server shall create the

Domainf tsing the List of Capabilities parameter provided, and place it in the | oadi ng state. If the Load
Data parameter 1S provided, it shall begin the toading process, using e Load Data.

b) If the Control Element specifies the continuation of a Domain Definition, the MMS server shall continue
the loading process, using the Load Data parameter provided.

c) If the Control Element specifies the end of a Domain Definition, the MMS server shall place the Domain in
the r eady state.

d) If the Control Element specifies a Program Invocation definition, the MMS server shall create the named
Program Invocation, linking it to the indicated Domains. It shall place each of the Domains in the
i n- use state. If the Program Invocation State parameter is present, the MMS server shall place the
Program Invocation in the state indicated by this parameter; otherwise, it shall place the Program
Invocation in the i dl e state.
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NOTE If the association is lost during the course of a sequence of UnitControlLoadSegment services such that a Domain is
in an intermediate state, the provisions of 11.1.4.1 apply. Also note the restrictions that clause 8.3 of ISO 9506-2
places on the use of the Conclude service.

13.5 UnitControlUpload service

The UnitControlUpload service is used by an MMS client to obtain Load Data elements from the MMS server.
This service may have to be invoked several times to obtain a complete upload of the Unit Control object.

13.5.1 Structure

The structure of the component service primitives is shown in Table 58.

Table S8 - IInitControllipload service

Parameter name Req Ind Rsp Cnf CBB
Argument M M(=)
Unit Control Name M M(=)
Continue After U UE)
Domain Name S S6)
Upload ID S S=
Program Invocation S S(=)
Result(+) S S(=)
List of Control Elements M M=)
Next Element C C=)
Domain Name S SE=)
Upload ID S S&=)
Program Invocation S S=)
Result(-) S S&=)
Error Type M M=)

13.5.1.1 Argument

This parameter shall-convey the parameters of the UnitControlUpload service request.
13.5.1.1.1 Unit Control Name

This parameter, of type Identifier, shall identify the Unit Control object in the VMD that is to be uploaded.

13.5.1.1.2 Continue After

This optional parameter shall indicate where in the list of constituents of the Unit Control object to begin the next

Control Element. If this parameter is not present, the upload shall begin at the beginning of the Unit Control
object. If this parameter is present, one of the following parameters shall be selected.

13.5.1.1.21 Domain Name
This parameter, of type Identifier, shall indicate the next Domain that is to be uploaded.
13.5.1.1.2.2 Upload ID

This parameter, of type integer, shall indicate the upload state machine currently open for some Domain upload
that is to be continued.
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13.5.1.1.2.3
This parameter,
13.5.1.2

The Result(+) p

Program Invocation

of type Identifier, shall indicate the next Program Invocation whose definition is to be uploaded.

Result(+)

arameter shall indicate that the service request succeeded. A successful result shall return the

following parameters.

13.5.1.2.1

This parameter

List of Control Elements

shall contain the information necessary to construct the constituent Domains and Program

Invocations of the Unit Control object. The Program Invocation State parameter shall be included in each

Program Invoc
&programInvod

13.5.1.2.2

This optional pz
that should be t
parameter is ab
response. If thi

13.5.1.2.2.1
This parameter,

13.5.1.2.2.2

This parameter,
that is to be con|

13.5.1.2.2.3
This parameter,
13.5.1.3

The Result(-) p
in detail in clau:

13.5.2 Serviq

For the purpose]
constituents of
sequence as pre
required. This |
any Program In

LiUll dCﬁlliliUll Wil.ilill d CUIIL[Ui ElClllClll, d.lld ilb vaiuc bildn bC SCL LUIIprUlldillg o l.ht?
ationState field of the Program Invocation.

Next Element
rameter shall indicate, if present, the first element not transmitted in this list of Control Elements
he next element to be transmitted if another UnitControlUpload request is received. Af this
ent, this shall indicate that uploading of the Unit Control object is complete with-this’service
5 parameter is present, one of the following parameters shall be selected.
Domain Name
of type Identifier, shall indicate the next Domain that is to be uploaded.

Upload ID

of type integer, shall indicate the upload state machine eusrently open for some Domain upload
tinued.

Program Invocation

of type Identifier, shall indicate the next Program Invocation whose definition is to be uploaded.

Result(-)

irameter shall indicate that the.service request failed. The Error Type parameter, which is defined
se 24, provides the reason for failure.

te procedure

5 of responding torthe UnitControlUpload service request, the MMS server shall maintain the

i Unit Contrélebject in an ordered list. An ordering of Domain Names based on the collating
seribed in’S5.4.2 followed by a similar ordering of Program Invocations is suggested but not

part ofISO 9506 requires only that the ordering algorithm used be unambiguous and be such that
ocation appear later in the ordering than any Domains on which it depends.

The MMS clien
next Domain to
definition to be

t may 1ssue a UnitControlUpload request indicating a position in this ordering by 1dentifying the
be uploaded, the Domain whose upload is partially complete, or the next Program Invocation
uploaded. If the MMS client does not specify any such element, the upload is to start from the

beginning of the list.

The MMS server shall verify the consistency of the &Domains field and the &ProgramInvocations field of the
Unit Control object. If any objects so referenced do not exist, the MMS server shall amend the respective list.

The MMS server shall provide definitions for each constituent element of the Unit Control object in order,
determined by its ordering algorithm. For each Domain in the &Domains field of the Unit Control object, the
MMS server shall create an Upload State Machine (see 11.1.4.2) and transmit all or part of the Domain content.

The determinati

on of the necessity of segmentation and the size of the segments shall be a local matter. For each

Program Invocation in the &ProgramInvocations field of the Unit Control object, the MMS server shall transmit a
Program Invocation definition record.
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If, for any reason, the entire content of the Unit Control object cannot be contained within a single service
response, the MMS server shall provide an indication of the next element in the order that has not yet been
transmitted.

a) If the next element to be transmitted is a Domain, the MMS server shall indicate the name of this Domain.

b) If a Domain content has been partially transmitted and more content of that Domain remains to be
transmitted, the MMS server shall indicate the identify of the Upload State Machine currently active.

c) If the next element to be transmitted is a Program Invocation, the MMS server shall indicate the name of
this Program Invocation.

If the present transmission exhausts the Unit Control object, that is, it transmits the last element on the list, the
MMS servershall omit the Next Element pnramp‘rpr

13.6 StartUnitControl service

This service is used by an MMS client to request an MMS server to place all the constituent Prograrh Invocations
of a Unit Control object into the r unni ng state.

13.6.1 Structure
The structure of the component service primitives is shown in Table 59.

Table 59 - StartUnitControlservice

Parameter name Req Ind Rsp Cnf CBB
Argument M M=)
Unit Control Name M M(=)
Execution Argument U U=
Result(+) S S(=)
Result(-) S S=)
Error Type M M=)
Start Unit Control Error C C=)
Program Inveeation Name M M(=)
Program Ifiocation State M M=)

13.6.1.1 Argument

Thi§parameter conveys the parameters of the StartUnitControl service.

13.6.1.11 Unit Control Name

This parameter, of type Identifier, shall identify the Unit Control object whose constituent Program Invocations
are to be started.

13.6.1.1.2 Execution Argument
This parameter may be used to pass information to the Program Invocations that are to be started.

13.6.1.2  Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result does not return
service specific parameters.

©I1S0 2003 — All rights reserved 151


https://standardsiso.com/api/?name=0894bc2a98950a83da46e70c98244088

ISO 9506-1:

2003(E)

13.6.1.3  Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined
in detail in clause 24, provides the reason for failure. When failure is indicated, the following parameters may be

returned.

13.6.1.3.1

Start Unit Control Error

This parameter shall be included in the Result(-) if the failure was due to the failure of the derived Start procedure
on a specific Program Invocation. If this parameter is included, the following fields shall also appear.

13.6.1.3.1.1

Program Invocation Name

: PRI 1 PPN T : 1 < PP
This parameter pirattdicate-the mame of the Progranm invocatiomr whoseStart service faited:

13.6.1.3.1.2

Program Invocation State

This parameter ghall indicate the resulting state of the Program Invocation whose Start service has failed,
Following an uisuccessful Start service, the Program Invocation shall be returned to its previous state {f\pessible,
or it shall be pldced in the unr unnabl e state.

13.6.2 Servi¢e procedure

The MMS servgr shall perform the following actions.

a) For eacl} entry on the &ProgramInvocations field of the Unit Control objeet) verify that the Program
Invocatipbn exists. If a Program Invocation does not exist, remove its reference from the
&ProgrgmlInvocations field.

b) For eaclj entry on the &ProgramInvocations field of the Unit Control object, place the Program Invocation
in the r inni ng state. This shall be done as follows:
1) the Program Invocation is already in the r unpnimng, st art i ng, or r esumi ng state, do
othing.
2) f the Program Invocation is in the i dl-€\or'r eset t i ng state, perform a Start service procedure
see 12.4).
3) f the Program Invocation is in(the'St opped or st oppi ng state, perform a Resume procedure
see 12.6).
4) the Program Invocatien is in the unr unnabl e state, return a Result(-) with a Start Unit Control
rror parameter indieating the failed Program Invocation and its state.
5) any Start procedure on a constituent Program Invocation fails, return a Result(-) with a Start Unit
ontrol Erfor parameter indicating the failed Program Invocation and its state.
c) Return g Result(+).
13.7 StOpU i ervice

This service is

used by an MMS client to request an MMS server to move all the constituent Program Invocations

of a Unit Control object into the St opped state.

13.7.1 Structure

The structure of the component service primitives is shown in Table 60.
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Table 60 - StopUnitControl service

Parameter name Req Ind Rsp Cnf CBB
Argument M M(=)
Unit Control Name M M(=)
Result(+) S S(=)
Result(-) S S(=)
Error Type M M(=)
Stop Unit Control Error C C(=)
Program Invocation Name M M(=)
Program Invocation State M M(=)

13.711 Argument
This parameter shall convey the parameter of the StopUnitControl service:

13.7.1.1.1 Unit Control Name

This parameter, of type Identifier, shall identify the Unit Control<object whose constituent Program [nvocations

are to be stopped.
13.7.1.2  Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result does
service specific parameters.

13.7.1.3  Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, wh

ot return

ich is defined

in detail in clause 24, provides the reason for failure. When failure is indicated, the following parameters may be

returned.
13.7.1.3.1 Stop-Unit Control Error

This parameter shall be included in the Result(-) if the failure was due to the failure of the derived S
on a specific Program Invocation. If this parameter is included, the following fields shall also appe3

13.7.1.3:91 Program Invocation Name

Thisparameter shall indicate the name of the Program Invocation whose Stop service failed.

I.

This parameter shall indicate the resulting state of the Program invocation whose Stop service has failed.
Following an unsuccessful Stop service, the Program Invocation shall be returned to its previous state if possible,

or it shall be placed in the unr unnabl e state.
13.7.2 Service procedure

The MMS server shall perform the following actions.

a) For each element of the &ProgramInvocations field of the Unit Control object, verify that the Program

top procedure

Invocation exists. If this condition is not satisfied, remove the reference to the Program Invocation from

the &ProgramInvocations field.
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b) For each element of the &ProgramInvocations field of the Unit Control object, place each Program
Invocation that is in the r unni ng state into the St opped state. This shall be done as follows:

1) If the Program Invocation is already in the st opped, st oppi ng, i dl e,resetti ng, or
unr unnabl e state, do nothing.

2) If the Program Invocation is in the r unni ng or st ar t i ng state, perform a Stop procedure (see
12.5).

3) If any Stop procedure on a constituent Program Invocation fails, return a Result(-) with a Stop Unit
Control Error parameter indicating the failed Program Invocation and its state.

c) Return a Result(+).

13.8 CreathnitControI service

The CreateUnit{Control service is used by an MMS client to request an MMS server to create a new Unit Control
object with a specified set of Domains and/or Program Invocations.

13.8.1 Structure
The structure of the component service primitives is shown in Table 61.

Table 61 - CreateUnitControl service

Parametgr name Req Ind Rsp Cnf CBB
Argumeht M M=)

Unit Caontrol Name M M(=)

List of Domains M M=)

List of Program Invocations M M(=)

Result(+ S S(=)

Result(- S S=)

Error Type M M=)

13.8.1.1 Argument
This parameter ghall convey the*parameters of the CreateUnitControl service request.
13.8.1.1.1 Unit Control Name

This parameter,|of-type Identifier, is the name that shall be assigned to the newly created Unit Control object.

13.8.1.1.2 List of Domains

This parameter, of type list of Identifier, shall specify zero or more Domains that are to be referenced by the
&Domains field of the Unit Control object.

13.8.1.1.3 List of Program Invocations

This parameter, of type list of Identifier, shall specify zero or more Program Invocations that are to be referenced
by the &ProgramInvocations field of the Unit Control object.
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13.8.1.2  Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result does not return

service specific parameters.

13.8.1.3  Result(-)

ISO 9506-1: 2003(E)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined

in detail in clause 24, provides the reason for failure.
13.8.2 Service procedure

The MMS server shall perform the following actions.

a) Create a Unit Control object and assign it the name as supplied in the Unit Control Name.pa

b) For each element of the List of Domains parameter (if any), add a reference to that Domain {

&Domains field of the Unit Control object.

fameter.

0 the

c) For each element of the List of Program Invocations parameter (if any), add’a reference to that Program
Invocation to the &ProgramInvocations field of the Unit Control object:
d) Return a Result(+)
13.9 AddToUnitControl service
The AddToUnitControl service is used by an MMS client to request an MMS server to add Domaing and/or
Program Invocations to the Unit Control object.
13.9.1 Structure
The structure of the component service primitivesis shown in Table 62.
Tablé.62 - AddToUnitControl service
Parameter name Req Ind Rsp Cnf CBB
Argument M M(=)
Unit Control-Name M M(=)
List of Domains M M(=)
List of\Program Invocations M M(=)
Result(+) S S(=)
Result(-) S S=)
Error Type M M=)

13.9.1.1 Argument
This parameter shall convey the parameters of the AddToUnitControl service request.

13.9.1.1.1 Unit Control Name

This parameter, of type Identifier, shall identify the Unit Control object in the VMD whose list of constituents is to

be altered.
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13.9.1.1.2

This parameter,

003(E)
List of Domains

of type list of Identifier, shall specify zero or more Domains that are to be added to the &Domains

field of the Unit Control object.

13.9.1.1.3

This parameter,

List of Program Invocations

of type list of Identifier, shall specify zero or more Program Invocations that are to be added to

&ProgramInvocations field of the Unit Control object.

13.9.1.2

Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result does not return

service specific
13.9.1.3

The Result(-) p
in detail in clau

13.9.2 Servid

The MMS serv{

pPardallicicrs.

Result(-)

irameter shall indicate that the service request failed. The Error Type parameter, which is.defined
ke 24, provides the reason for failure.

te procedure

r shall perform the following actions.

a) For eacl} element of the List of Domains parameter (if any), add a reference te-that Domain to the
&Domajns field of the Unit Control object.

b) For eacl} element of the List of Program Invocations parameter (if any);.add a reference to that Program
Invocatibn to the &ProgramInvocations field of the Unit Control object.

c) Return 4 Result(+)

13.10 RemoyeFromUnitControl service

The RemoveFrgmUnitControl service is used by an MMS-client to request an MMS server to remove Domains, or

Program Invocsg
13.10.1 Struc

The structure of

tions, or both from the Unit Control gbject.
ure
the component service primitives is shown in Table 63.

Table’63 - RemoveFromUnitControl service

Parametpr name Req Ind Rsp Cnf CBB
Argumeht M=)

Unit ControtName M Pv{(—)

List of Domains M M(=)

List of Program Invocations M M=)

Result(+) S S=)
Result(-) S S=)

Error Type M M(=)
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13.10.1.1 Argument

This parameter shall convey the parameters of the RemoveFromUnitControl service request.
13.10.1.1.1 Unit Control Name

This parameter, of type Identifier, shall identify the Unit Control object whose list of constituents is
13.10.1.1.2 List of Domains

This parameter, of type list of Identifier, shall specify zero or more Domains that are to be removed
&Domains field of the Unit Control object.

— 13101 3—Listof Programinvocations

This parameter, of type list of Identifier, shall specify zero or more Program Invocations that areto
from the &ProgramInvocations field of the Unit Control object.

13.10.1.2 Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A suecéssful result does
service specific parameters.

13.10.1.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, wh
in detail in clause 24, provides the reason for failure.

13.10.2 Service procedure
The MMS server shall perform the following actions:

a) For each element of the List of Domains parameter (if any), remove the reference to that Dot
&Domains field of the Unit Control'ebject.

b) For each element of the List of*Program Invocations parameter (if any), remove the referenc
Program Invocation from the &ProgramInvocations field of the Unit Control object.

c) Return a Result(+)

13.11 GetUnitControlAttributes service

This service isused by an MMS client to request an MMS server to provide the list of constituent Dj
Program Iny0cations of a Unit Control object.

13.11.1.Structure

The 'structure of the component service primitives is shown in Table 64.

to be altered.

from the

be removed

ot return

ich is defined

main from the

e to that

omains and
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Table 64 - GetUnitControlAttributes service

Parameter name Req Ind Rsp Cnf CBB
Argument M M=)

Unit Control Name M M(=)

Result(+) S S(=)

List of Domains M M(=)

List of Program Invocations M M(=)

Result(- S S=)

Error Type M M=)

13.11.1.1 Argument

This parameter
13.11.1.11

This parameter,

Khall convey the parameter of the GetUnitControl Attributes service request.
Unit Control Name

of type Identifier, shall identify the Unit Control object for which the attributes are to be obtained.

13.111.2 R

The Result(+)
following para

13.11.1.21

This parameter,
&Domains field

13.11.1.2.2

This parameter,

sult(+)

rameter shall indicate that the service request succeeded"A’successful result shall return the
eters.

List of Domains

of type list of Identifier, shall specify the fidmes of the Domains that are referenced by the
of the Unit Control object.

List of Program Invocations

of type list of Identifier, shdll specify the names of the Program Invocations that are referenced by

the &ProgramlInvocations field of the Unit,Control object.

13.11.1.3 Result(-)

The Result(-) p
in detail in clau

13.11.2 Servig

irameter shall indicate that the service request failed. The Error Type parameter, which is defined
ke 24, proyidges the reason for failure.

te procedure

The MMS serv

Tl £ +] £ 11 - —
151HALD PUTTULTHT UIT TUTTOWILTE AUUULLS.

For each entry in the &ProgramInvocations field of the Unit Control object, verify that the Program

on exists. If the Program Invocation does not exist, remove its reference from the

&ProgramInvocations field of the Unit Control object.

a)

Invocati
b)

Domain
©)

For each entry in the &Domains field of the Unit Control object, verify that the Domain exists. If the

does not exist, remove its reference from the &Domains field of the Unit Control object.

Return a Result(+) with the List of Domains parameter and List of Program Invocations parameter as

specified in the &Domains field and &ProgramlInvocations field of the Unit Control object.

NOTE Following the model of Unit Control object given in this part of ISO 9506, it is possible that the list of constituents of
a Unit Control object may become inconsistent with the actual set of Domains and Program Invocations, e.g.
following the explicit deletion of a Domain. The service procedure of this subclause is intended to reestablish
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maintain consistency at all times by employing a set of inverse references in each Domain and Program Invocation.

However, this is not required. An alternate implementation technique could be to implement the references within

the Unit Control object by name, reestablishing consistency only when required.

13.12 LoadUnitControlFromFile service

The LoadUnitControlFromFile service is used by an MMS client to request an MMS server to create a Unit
Control object and load the Unit Control object using information available locally or from a third party.

13.12.1 Structure

The Structure of the component service primitives is shown in Table 65.

Table 65 - LoadUnitControlFromFile service

Parameter name Req Ind Rsp Cnf CBB
Argument M M=)
Unit Control Name M M(=)
File Name M M=)
Third Party U U=) tpy
Result(+) S S=)
Result(-) S S=)
Error Type M M=)
Initiate Unit Control Error M M(=)
Domain Name S S(=)
Program Invocation Name S S(=)
13.12.1.1 Argument
This parameter shall convey the\parameters of the LoadUnitControlFromFile service request.
13.12.1.11 Unit Control Name
This parameter shall-specify the name of the Unit Control object to be loaded.
13.12.1.1.2 File Name
This parameter, of type FileName, shall specify the name of the file containing the information to b¢ loaded.

13.12.1.1.3

Third Party

This parameter, of type ApplicationReference, shall specify the application reference of the Application Process
through which the named file may be accessed. Support of processing for this parameter is an implementation

option that shall be implemented if support for the t py parameter conformance building block is claimed. If it is

implemented, its use is a user option. If this parameter is absent, the MMS server shall attempt to access the

requested file directly.

13.12.1.2

The Result(+) parameter shall indicate that the service request succeeded. A successful result does not return

Result(+)

service specific parameters.
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13.12.1.3 Result ()
The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined
in detail in clause 24, provides the reason for failure. When failure is indicated, one of the following parameters
shall be returned.

13.12.1.3.1 Domain Name

This parameter shall indicate the Domain that was being created when the error was detected. Either this
parameter or the Program Invocation Name parameter may be present, but not both.

13.12.1.3.2 Program Invocation Name

This parameter phattimdicatethe Progranmr invocation that was bemg created whem the error was detected—Eitier
this parameter qr the Domain Name parameter may be present but not both.

13.12.2 Servig¢e procedure

13.12.2.1 Preconditions

The MMS servgr shall verify that the Unit Control object of the specified name does not exist.

13.12.2.2 Ac¢tions

If a third party is specified, establish an association with that application if none exists;thereafter take appropriate
action to cause the named Unit Control object to be loaded. If no third party is specified, perform the necessary
steps to obtain the file through local means and load it into the specified Unit Control object. If the loading is
successful, retufn a Result(+); otherwise return a Result(-) indicating in the Ifdtiate Unit Control Error parameter
the reason for failure.

13.13 StoreUnitControlToFile service

The StoreUnitControlToFile service is used by an MMS client to request an MMS server to store the Domains and
Program Invocdtions of a Unit Control object either at a third party site or locally.

13.13.1 Structure
The structure of the component service primitives\is shown in Table 66.

Table 66.-’StoreUnitControlToFile service

Parametgr name Req Ind Rsp Cnf CBB
Argumeht M M(=)

Unit Caontrol Name M M=)

File Namé M M(

Third Party 19} T 19)%
Result(+) S S=)

Result(-) S S(=)

Error Type M M(=)

13.13.1.1 Argument

This parameter shall convey the parameters of the StoreUnitControlToFile service request.
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13.13.1.1.1 Unit Control Name
This parameter shall specify the name of the Unit Control object for which the content is to be stored.
13.13.1.1.2 File Name
This parameter, of type FileName, shall specify the name of the file in which the information is to be stored.
13.13.1.1.3 Third Party
This optional parameter, of type ApplicationReference, shall specify the application reference of the Application

Process on which the file store resides that is to receive the contents of the specified Unit Control object. Support
of processing for this parameter is an implementation option that shall be implemented if support for the t py

parameter contormance buittimg block s chammed—H it s tmptenented; ttsuse s user optiom—if this parameter is
absent, the method of storing this file shall be a local matter.

13.13.1.2 Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful-result does fiot return
service specific parameters.

13.13.1.3 Result (-)

The Result(-) parameter shall indicate that the service request failed., The Error Type parameter, which is defined
in detail in clause 24, provides the reason for failure.

13.13.2 Service procedure

13.13.2.1 Preconditions

The MMS server shall verify that the Unit Control-gbject of the specified name exists.
If this condition is not satisfied, the MMS server shall return a Result(-).

13.13.2.2 Actions

If the third party parameter has been provided, the MMS server shall establish an association with that application
if none exists; thereafter it shall\take appropriate action to cause the named Unit Control object to b¢ stored at the
third party site. If no third party is specified, the MMS server shall perform the necessary steps to sfore the Unit
Control object in the file specified through local means. If the process is successful, return a Result{+); otherwise
return a Result(-).

13.14 DeleteUnitControl service

This servi€e-is used by an MMS client to request an MMS server to delete the Unit Control object and all its
constitilent elements.

13.14.1 Structure

The structure of the component service primitives is shown in Table 67.
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Table 67 - DeleteUnitControl service

Parameter name Req Ind Rsp Cnf CBB
Argument M M(=)
Unit Control Name M M(=)
Result(+) S S=)
Result(-) S S(=)
Error Type M M(=)
Domaip Name S S(=)
Program Invocation Name S S(=)

13.1411 A

This parameter
13.14.1.11

This parameter,
elements.

gument
conveys the parameter of DeleteUnitControl service.
Unit Control Name

of type Identifier, shall identify the Unit Control object that is to bedeleted with its constituent

13.14.1.2 Result(+)

The Result(+) p
service specific

arameter shall indicate that the service request succeeded.” A successful result does not return
parameters.

13.14.1.3 Result(-)

The Result(-) p
in detail in clau:
shall be returne

13.14.1.31

This parameter
this parameter d

13.14.1.3.2

This parameter
detected. Eithe

irameter shall indicate that the service request failed. The Error Type parameter, which is defined
e 24, provides the reason for failure. "When failure is indicated, one of the following parameters

.
Domain Name

Ghall indicate the Domainwhose deletion was being attempted when the error was detected. Either
r the Program Invocation Name parameter shall be selected.

Program Ihyocation Name

Khall indicate the Program Invocation whose deletion was being attempted when the error was
" thig parameter or the Domain Name parameter shall be selected.

13.14.2 Service-proe

odure

TOTUTe

The MMS server shall perform the following actions.

a)
1)

For each entry in the &ProgramInvocations field of the Unit Control object perform the following actions.

Verify that the Program Invocation exists. If the Program Invocation does not exist, remove its

reference from the &ProgramInvocations field of the Unit Control object and skip the remainder of

t

2)

his step for this entry.

Verify that the Program Invocation is not in the r unni ng state. If this condition is not satisfied,

return a Result(-) and skip the remainder of the procedure.2
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3) Perform a DeleteProgramInvocation service procedure as specified in 12.3 and remove the
reference to this Program Invocation from the &ProgramInvocations field of the Unit Control
object. If this procedure fails, return a Result(-) and skip the remainder of the procedure.

b) For each entry in the &Domains field of the Unit Control object perform the following actions.

1) Verify that the Domain exists. If the Domain does not exist, remove its reference from the
&Domains field of the Unit Control object and skip the remainder of this step for this entry.

2) Verify that the Domain is not in the i n- use state. If this condition is not satisfied, return a

Result(-) and skip the remainder of the procedure.

3) Perform a DeleteDomain service procedure as specified in 11.12 and remove the reference to this

Domain from the &Domains field of the Tnit Control nhjpr‘f If this prnmﬁdnrp ‘F‘qi]c)

eturn a

Result(-) and skip the remainder of the procedure.
c) Delete the Unit Control object from the VMD.
d) Return a Result(+).

If the procedure returns a Result(-), the Unit Control object may have had some of’its Domains and
Invocations deleted. In this case, the Delete Unit Control Error parameter shall indicate the Domain
Invocation on which the procedure stopped, and the current contents of the.Unit Control object shal
Domains and Program Invocations that still remain on the Unit Control ebject.

NOTE Following the model of Unit Control object given in this part of ISO 9506, it is possible that the list g
a Unit Control object may become inconsistent with the actual/set of Domains and Program Invocati
following the explicit deletion of a Domain. The service procedure of this subclause is intended to rd
consistency for this Unit Control object prior to complétient of the service. A real implementation m4
maintain consistency at all times by employing a set of;inverse references in each Domain and Progr
However, this is not required. An alternate implementation technique could be to implement the refe
the Unit Control object by name, reestablishing.consistency only when required.

14 Variable Access Services

This clause provides object models/for.the following objects:

UNNAMED-VARIABLE NAMED-VARIABLE-LIST
NAMED-VARIABLE NAMED-TYPE

This clause specifies_the)following services:

Read DefineNamedVariableList

Write GetNamedVariableListAttributes
InformationReport DeleteNamedVariableList
GetVariableAccessAttributes DefineNamedType
DefifieNamedVariable GetNamedTypeAttributes
DelgteVariableAccess DeleteNamedType

Program
or Program
| indicate the

f constituents of
ns, e.g.
establish

y choose to

am Invocation.
rences within

The variable access services provide tacilities that allow a MIMS-client to access typed variables det
VMD. These facilities are provided by four objects in the VMD model, and by twelve services that
these objects. Subclause 14.1 describes the MMS model for variable access. This is followed in 14
description of MMS types, in 14.3 by a description of MMS-definable alternate access, in 14.4 by a
MMS data values, and in 14.5 by a description of parameters that specify access to variables. The v

ined at the
operate upon
2bya
description of
ariable access

services are described in 14.6 through 14.17. Finally 14.18 describes static conformance requirements that apply

for this clause.

CLARIFICATION: This clause describes the mapping between virtual objects, called MMS variables, and real
objects, called "real" variables. MMS variables are not variables in the usual sense, but rather
represent access paths to the underlying real objects. MMS variables do not have a true "value"
attribute, but through the V-Put and V-Get functions they provide an access method to the value
of the underlying real variables. These real objects may be true system variables, or they may be
system constants, that is configuration parameters, or they may represent system procedures that
generate a value, or other objects. Real variables may have addresses and may be described as
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141

contiguous or noncontiguous. Such concepts do not apply to MMS variables. In this context the
word "real" means "having concrete existence", not "floating-point".

The MMS Variable Access Model

A "variable" is an abstract element of the VMD that is capable of providing (when read) or accepting (when
written), or both, a typed data value. A "type description" is an abstract description of the class of data that may be
conveyed by a variable's value. A variable's type description determines its abstract syntax, its range of possible
values, and its representation while being communicated using MMS.

The MMS varia

ble access services have as their focal point the reading and writing of values of variables (or parts

of variables) residing at the VMD. The following paragraphs describe the MMS variable access model by

describing the v
objects.

ariable access objects and by describing the services that create, manipulate, or destroy these

An MMS serve
shall provide a
access objects.

NOTE Prior to
Implen

14.1.1 Objec

MMS defines ty
They are the Ut
levels of abstrad

The abstraction
system. Unnan
Unnamed Varig
the MMS repre
existence of the
supported.

The abstraction
VMD. A Namg
application assd
conformance by

Though both N
there are signifi

that allows access to one or more of its real variables using the MMS variable access services
mapping between the real variables for which access is allowed and one or more MMS variable

reading the remainder of the variable access model, the reader may find it helpful to review "Guidance To
entors" in 14.19.

ts that Describe Variables

o objects that describe the mapping between an MMS variable and a real ‘variable at the VMD.
named Variable object and the Named Variable object. These objectsyprovide for two distinct
tion.

represented by the Unnamed Variable object is very close to the'physical architecture of the real
led Variable objects model device-dependent aspects of an.addressable facility of the VMD. An
ble object provides a mapping between the inherent type'description represented by an address and
entation for that type description. An Unnamed Varidble object's existence corresponds with the
VMD. This object is only available when the vadt“parameter conformance building block is

represented by the Named Variable object models the application's view of a real variable at the
d Variable object's existence may be gpeeified to correspond with the life of a Domain, of an
ciation or of the VMD. The Named Variable object is only available when the vnamparameter
ilding block is supported.

imed Variable and Unnamed Variable objects may be used to model real variables at the VMD,
cant differences between these objects and the facilities that they provide for the MMS-client.

hed Variable object-describes access to the real variable using an application process determined
hereas the Unnamed Variable object describes access to the real variable using a device-specific

hed Variable object may be used to describe a variable that either does not have a known address
ted{variable) or that has an address that is not made public. The Unnamed Variable object
alknown, fixed address for the variable.

a) The Nar
name, w
address.

b) The Nar
(a comp
requires

¢)

A Named Variable object may be used to describe a set of one or more application-related data elements

that are accessed using a single name as a single operation (see 14.1.1.1), or to describe a more explicit
type description for a set of one or more Unnamed Variable objects, or both. An Unnamed Variable
object, on the other hand, models access to the built-in, implementation-dependent aspects of an
addressable facility of the VMD.

This International Standard provides services that allow a MMS-client to define Named Variable objects in terms
of Unnamed Variable objects. These services are primarily intended for use in bridging the gap between the two
environments for devices that do not directly support the vhamonly (see 14.19.1) environment, whether due to
age or simplicity, or both.
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14111 Requirements for Access to MMS Variables

The mapping of a Named Variable object or an Unnamed Variable object to a real variable shall ensure that access

(to the real variable, using the object) either succeeds or fails; partial success shall not be reported.

NOTE
be visible to a subsequent access, either local or remote.

In the case of write failure, for example due to a hardware fault in the real system, a partial result from the write may

Additionally, the MMS server should guarantee, if possible, that access to an MMS variable is not interruptible. In

other words, read access should return a value representing a single logical instant in the state of the

VMD and

write access should alter the state of the VMD at a single logical instant. Since such guarantees may not be
possible, or if possible for some variables, may not be possible for all variables, the static conformance statement
for the MMS server shall state whether uninterruptible access is supported and, if supported, under what

constraints it is guaranteed

14.1.1.2 Relationship Between MMS Variables and the Real System

The relationship between a real variable and the MMS object that is used to access it is specified by
abstract functions. These functions are described below.
14.1.1.21 The V-Get Function

The V-Get function obtains the value of an MMS variable from the state of.fhe VMD. (Here, state ¢

a pair of

ncompasses

all aspects of the VMD's operation that relate to the mapping of the MMSwariable to the real systenp.) The

parameters of the V-Get function are the state of the VMD, the variable's access method (including
the access method is publ i ¢), its type description and any alternfate access that applies for the accd
the conditions specified in the Access Control List object(s) for service class = READ requires the 4
MMS variable to fail.

If the access succeeds, the result is a value containing the*accessed data elements of the real variablg
type description of this value is specified by the type specification (14.2) and alternate access (14.3)

In the case of access failure, the result is a reason*for failure. (See Data Access Error in 14.4.)

14.1.1.2.2 The V-Put Function

The V-Put function updates the state 6f the VMD with the value of an MMS variable. (Once again,
encompasses all aspects of the YMD's operation that relate to the mapping of the MMS variable to
system). The parameters oftheV-Put function are the variable's value, access method, type descrip
alternate access (if applicable). Given successful access, the MMS variable's type description and a
if applicable, are appljed to’the MMS value to compute the real value of the variable and the result i

ts address if
ss. Failure of
ccess of the

. The abstract

state

he real

ion and
ternate access,
5 used to

update the state of the:WMD. If this update fails, the resulting state of the VMD is unspecified and the access fails,

giving a reason for failure. Failure of the conditions specified in the Access Control List object(s) f{
= WRITE requires’the access of the MMS variable to fail.
14113 Enforcement of Variable Access Privilege

Proteetion requirements (if any) for an MMS variable are inherited from the underlying real variablg
requirements are established by the MMS server, based on local criteria. They are not specified by

br service class

. These
his part of ISO

9506. These protection requirements are combined with the explicit protection requirements of the

Access Control

List object for service class = READ or WRITE as appropriate. The value OBJECT-ACCESS-DENIED for the

Data Access Error shall be used to indicate that a request for variable access has been denied due to
privilege.

14.1.2 The Unnamed Variable object

insufficient

The Unnamed Variable object describes the mapping of a single unnamed MMS variable to a real variable existing
at a known and fixed address within the VMD. This mapping shall be such that the requirements of 14.1.1.1 are

satisfied.

An Unnamed Variable object is never created or destroyed. Its existence is inherent in the architecture of the
VMD. When vadr is supported, the content of every public (remotely visible) address is modeled as an

Unnamed Variable object.
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Example: A general-purpose, byte-addressable device might assign the type "octet" to each public address. A
special-purpose device with a small number of addresses might assign a specific type, based on the known use
of the content of a specific address.

The attributes of the Unnamed Variable object are specified below, followed by a brief description of the services
that operate on this object.

UNNAMED- VARI ABLE :: = CLASS {
&addr ess Addr ess,
&accessContr ol Identifier,
& ypeDescription TypeDescri ption,
&val ue Dat a,
&accessMet hod ENUMVERATED {
public

-- The field ' &ccessMethod' shall have a value equal to public.

14.1.2.1 &deress

The &address fleld shall provide the location of the real variable in the system that supports the VMD.

Address ::3 CHO CE {
nuneri cAddr ess [0] IMPLICIT Unsigned32,
synbol i cpddr ess [1] MMVSString,
unconst r i nedAddr ess [2] IMPLICIT OCTET STRI NG }

14.1.2.2 &accessControl

The &accessCoptrol field shall specify an Access Control List object that provides conditions under which this
Unnamed Variable may be read or written.

14.1.2.3  &typeDescription

The &typeDescription field of an Unnamed Variable shall indicate one ofithe choices of the TypeDescription type.
The TypeDescrlption type is described in 14.2.2.

14.1.2.4 &yalue

The &value field of an Unnamed Variable shall indicate theé-value associated with this variable. The choice of the
Data type to be used shall be the same choice as is madefor the &typeDescription field.

14.1.2.5 &accessMethod

The &accessMdthod field for an Unnamed Variable object shall specify publ i ¢ access.
141.2.6  Operations On The Unnamed Variable object

The services thgt operate on th&)Unnamed Variable object are listed below.

a) Read - This service uses the V-Get function to obtain the current &value of a real variable described by the
Unnamdd Variable object;

b) Write - ThiS)service uses the V-Put function to replace the current &value of a real variable described by

the Unnamed Variable object;

c) InformationReport - This service uses the V-Get function to obtain the current &value of a real variable
described by the Unnamed Variable object;

d) GetVariableAccessAttributes - This service returns the attributes of a Unnamed Variable object.
14.1.3 The Named Variable object

The Named Variable object describes the mapping between an MMS variable and a real, application-defined,
variable at the VMD. This mapping shall be such that the requirements of 14.1.1.1 are satisfied.

NOTE It is recommended that a real variable have one and only one mapping to a Named Variable object. This
International Standard does not require this.
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The attributes of the Named Variable object are specified below, followed by a brief description of the services

that operate on this object.

NAMED- VARI ABLE :: = CLASS {
&nane Obj ect Nane,
-- shall be unique within its range of specification (VMD, Domain, AA)
&accessContr ol | dentifier,
& ypeDescription TypeDescri pti on,
&val ue Dat a,
&accessMet hod ENUMERATED {
public ,
anyt}hi ngEl se ,
IF ( vadr )
, &addr ess Addr ess OPTI ONAL

-- The presence of this field shall correspond to the

-- field &ccess Method having a val ue equal to public.

-- The absence of this field shall correspond to the

-- field &ccessMet hod having a val ue equal to anything except public:
ENDI F

-- The following field shall occur

--if and only if the sem CBB has been negoti at ed.

IF (sem
,  &mreani ng hj ect Name OPTI ONAL
ENDI F

}

14.1.3.1 &name

The &name field uniquely identifies a Named Variable object. A &tfame is an MMS Object Name
defined with VMD-specific, Domain-specific, or Application AsSoeiation-specific scope.

14.1.3.2 &accessControl

The &accessControl field shall specify an Access Cotitrol List object that provides conditions under
Named Variable may be read, written, deleted, or have its access control changed.

14.1.3.3  &typeDescription

The &typeDescription field of a Named Variable object shall indicate one of the choices of the Typ
type. The TypeDescription type isdescribed in 14.2.2.

14.1.3.4 &value

The &value field of a Named Variable shall indicate the value associated with this variable. The chd
type to be used shall.be the same choice as is made for the &typeDescription field.

14.1.3.5 &accessMethod

The &accessMethod field for an Named Variable object shall specify the mode of access. If the Ad|
declarable' (and obtainable) using MMS services, the &accessMethod field shall have the value pub
Address attribute shall be defined and available to MMS clients requesting the attributes of the Nam
object. Otherwise, the value of this field is a local issue. The publ i ¢ access method shall not be 4

hnd may be

which this

eDescription

ice of the Data

dress is

| i c, and the
ed Variable
vailable unless

vadr is supported.

An MMS server may declare an MMS variable that exists only at the instant of access. Such a variable does not

have an address per se. It shall be defined by the MMS server using local means and shall have an

&accessMethod other than publ i ¢. Also, an MMS server may declare an MMS variable that does have an
address, but choose not to reveal this address to MMS clients. Such a variable shall also be locally defined with an

&accessMethod other than publ i c.

If the &accessMethod is publ i ¢ the following field shall appear. If the &accessMethod is anything but

publ i c, the following field shall not appear.
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14.1.3.6

&address

The &address field shall provide the location of the real variable in the system that supports the VMD. This field

shall be present

if and only if the value of the &accessMethod is publ i c.

The data elements of the variable, as described by the &typeDescription field, are located in contiguous addresses,
starting with the first data element at the address specified by this field. The types of the data elements shall be
compatible with the types of the data elements of the Unnamed Variable objects that are encompassed by these
contiguous addresses. The determination of type "compatibility" is a local issue.

NOTE 1 The intent is to allow the MMS server to refuse to accept a definition containing a type conflict, for example a

request

to define a known boolean as a floating-point. The definition is left open in order to allow the MMS server to

accept a definition requesting a tightening of type specification, for example a declaration that a "word" (bitstring)
contains an integer.

NOTE 2 This In
to descy
the spe
declare

NOTE 3 The req

14.1.3.7

This field may 1
about the Name
reported by the
part of a predefi
14138 O

The services th4

a) Read -1
Variablg
b) Write -
Named
c) Informa
by the N
d) DefineN
e) GetVari
f) DeleteV|

ernational Standard does not provide for allocation of real variables in the VMD. MMS services may be used
ibe where and how a real variable has been allocated. However, such usage requires detailed knowledge-of.
ific VMD implementation, including the specific application of the VMD in which the real variable is

.

uirement of contiguity of address is only for variables whose &accessMethod is publ i c.

&meaning

e used to store the name of a Named Type object; the name of this object may convey semantics
d Variable object. The value of this field is set by the DefineNamedVariable service and may be
GetVariableAccessAttributes service if the SemCBB has been negetiated. This field may also be
ned Named Variable.

berations On The Named Variable object

t operate upon the Named Variable object are listed below.

his service uses the V-Get function to obtain the"&value of a real variable described by the Named
object;

['his service uses the V-Put function to-replace the &value of a real variable described by the
Variable object;

ionReport - This service usesthe\V-Get function to obtain the &value of a real variable described
amed Variable object;

amedVariable - This seryice creates a Named Variable object;
hbleAccessAttributes - This service returns the attributes of a Named Variable object;

ariableAceess - This service deletes a Named Variable object.

14.1.4 The NamedVariable List object

The Named Va

oot oot olas + 1o 4 1444al ANAS +alal . + 1
IAUILU 1L/I50 UUJ\z\zl. ULSUIIULS ablUss U THUIULIPICV IVIIVIO ValldUuIvs Ublllé a Dlllslb IIariv.

The Named Variable List object shall specify a mapping of a single MMS name to a list of independent MMS
variables. The Named Variable List object is designed to maintain client awareness of the independence of the

underlying real
access lists. Ac

variables. This object provides a mechanism to avoid repeated transfer of frequently used variable
cess using a Named Variable List succeeds or fails at the level of the members of the list.

Therefore partial success may be reported.

Each element of this list shall be either a Named Variable object or an Unnamed Variable object. Access to the
individual elements of the list is regulated by the requirements of 14.1.1.1. Access to the list as a whole is not

governed by thi

s requirement. Thus, access using the Named Variable List object shall report success or failure

for each object referenced by the list. Access using a Named Variable List object is analogous to independent

accesses using t

168

he list's referenced variable access objects.
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The attributes of the Named Variable List object are specified below, followed by a brief description of the
services that operate on this object.

NAMED- VARI ABLE- LI ST :: = CLASS {
&nane oj ect Nane,

-- shall be unique within its range of specification (VMD, Domain, AA)
&accessCont r ol Identifier,
&l istOf Variabl es VARl ABLE- LI ST-1 TEM }

14.1.4.1 &name

The &name field uniquely identifies a Named Variable List object. A &name is an MMS Object Name and may
be defined with VMD-specific, Domain-specific, or Application Association-specific scope.

14.1.4.2 &accessControl

The &accessControl field shall specify an Access Control List object that provides conditions-indern which this
Named Variable List object may be read, written, deleted, or have its access control changed)

14.1.4.3 &listOfVariables

The &listOfVariables field identifies one or more VARIABLE-LIST-ITEM objeets.” Each of these {tems identifies
a variable (named or unnamed) and an optional alternate access specification.

VARI ABLE- LI ST-1 TEM :: = CLASS {
-- one and only one of the following two |ines shall cappear
IF ( vadr )
&unnanedl t em Addr ess OPTI ONAL
IF ( vham)
ENDI F
ENDI F
IF ( vham)
&nanedl tem oj ect Nare OPTI ONAL
ENDI F
IF (valt)

-- the followi ng specification nay“be included
, &al t er nat eAccess Al t er nat eAccess OPTI ONAL
ENDI F

}

14.1.4.31 &unnameditem

The &unnamedItem field prevides a specification for access to a variable identified by an Unnamed| Variable
object. This choice may be'present only if the vadr parameter CBB has been negotiated.

14.1.4.3.2 &namedltem

The &namedItemfield provides a specification for access to a variable identified by a Named Variaple object.
This choicemay be present only if the vhamparameter CBB has been negotiated.

14.1.4.33 &alternateAccess

The &alternateAccess field provides an Alternate Access Specification to the (Named or Unnamed)|Variable
abject Thig field may he present anly if'the valt parameter CRR has heen negatiated

14.1.4.4 Operations On The Named Variable List object
The services that operate upon the Named Variable List object are listed below.

a) Read - This service uses the &listOfVariable attribute in order to determine the variables that should be
read and performs the Read service on these variables;

b) Write - This service uses the &listOfVariable attribute in order to determine the variables that are to be
written and performs the Write service on these variables;

c) InformationReport - This service uses the &listOfVariable attribute in order to determine the variables to
be reported and performs an Information Report service on these variables;
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d)
e)
f) DeleteN
14.1.5 TheN

DefineNamedVariableList - This service creates a Named Variable List object;

GetNamedVariableListAttributes - This service returns the attributes of a Named Variable List object;

amedVariableList - This service deletes a Named Variable List object.

amed Type object

The Named Type object provides for the assignment of a name to an MMS type description. This object is
available only when both the vadr and the vhamparameter conformance building blocks are supported.

The attributes of the Named Type object are specified below, followed by a brief description of the services that
operate on this object.

NAMVED- TYPE
&nane

-- shall bqg

&accessContr ol

&t ypeDes

-- The foll

1= CLASS {
oj ect Nane,
unique within its range of specification (VMD, Donain,
| dentifier,
TypeDescri ption

AA)
ription

owing field shall occur

--if and oply if the sem CBB has been negoti at ed.

IF (sem
,  &mreani ng
ENDI F

}

14151 &

The &name fiell
defined with V]

14.1.5.2

The &accessCol
Named Type m

14153 &t

The &typeDesc
type is describe

14.1.5.4

This field may 1§
semantics about

oj ect Nare OPTI ONAL

hame

d uniquely identifies a Named Type object. A &name is an MMS Object Name and may be
ID-specific, Domain-specific, or Application Association-specific scope.

&accessControl

ntrol field shall specify an Access Control List objectithat provides conditions under which this
hy be deleted or have its access control changed.

ypeDescription

ription field shall indicate a choice from'the TypeDescription abstract type. The TypeDescription
in 14.2.2.

&meaning

e used to store the name of another Named Type object; the name of this object may convey
this Named Type 6bject. The value of this field is set by the DefineNamedType service and may

be reported by the GetNamed TypeAttributes service if the SemCBB has been negotiated. This field may also be

part of a predefi
14155 O

The services th4

ned Named Type.
berations On The Named Type object

toperate upon the Named Type object are listed below.

a)
b)
c)
d)

DefineNamedType - This service creates a Named Type object;
GetNamedTypeAttributes - This service returns the attributes of a Named Type object;
DeleteNamedType - This service deletes a Named Type object;

Read, Write, DefineNamedVariable, DefineNamedVariableList, DefineNamedType - These services use

the &typeDescription field in order to resolve a Type Name parameter that may be included in the service

request.
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All MMS variables are typed. A variable's type description, as contained in the &typeDescription field of the
Named Variable or Unnamed Variable object, or as specified by the Variable Description parameter's Type
Specification parameter at the time of access, shall provide a specification of the abstract syntax and range of
possible values of the variable, and also provide the basis upon which alternate access to the variable may be

specified.

The type description of a variable may be simple, specifying access to a single data element, or complex,
specifying access to a group of related types. For each complex variable (array or structure), from the information
available in a variable's access method (and address, if applicable), and its type description, the MMS server shall
be able to locate every simple data element of the real variable.

14.2.1_TvoeDescrioti

The &typeDescription field of the Unnamed Variable object, the Named Variable object, or the;\Named Type

object shall indicate one of the choices of the TypeDescription type.

TypeDescription ::= CHO CE {
IF ( strl)
array [1] IMPLIC T SEQUENCE {

packed [O] I'MPLICI T BOOLEAN DEFAULT FALSE,
nunber O El ement s [1] IMPLICIT Unsigned32,
el enent Type [2] TypeSpecification }

ENDI F

IF ( str2)

, structure [2] IMPLICIT SEQUENCE {
packed [0] 1 MPLICIT BOOLEANNDEFAULT FALSE,
conponent s [1] IMPLICIT SEQUENCGE OF SEQUENCE {

conponent Nane MPLICI T dentifier OPTI ONAL,

conmponent Type

ENDI F
-- Sinple Size dass
,  bool ean

bit-string

i nt eger

unsi gned

fl oati ng- poi nt

format-w dth

exponent - wi dt h

octet-string
Vi si bl e-string
general i zed-t e
bi nary-tine

bcd

obj1d

iﬁ\/SiStri ng

14.2:2~Type Description parameter

The structure of The Type Description parameter is given in Table 68.

TypeSpecidication } }
[3] IMPLICIT NUORL, - - BOOLEAN
[4] 1 MPLICIT\I'nteger32, -- BIT-STRI NG
[ 5] | MPLI CI:T8*Unsi gned8, -- | NTEGER
[6] | MPLIICET Unsi gned8, -- UNSI GNED
[7] 1 MPLRCI T SEQUENCE {
Unsi gneds, -- nunber of bits of
-- floating point val ue
-- including sign, exponent,
-- and fraction
Unsi gned8 -- size of exponent in blts
[8] is reserved
[9] IMPLICIT Integer32, -- OCTET- STRI NG
[10] IMPLICI T Integer32, -- VI SI BLE- STRI NG
[11] I MPLICIT NULL, -- GENERALI ZED- Tl ME
[12] I MPLICI T BOOLEAN, -- BI NARY- TI ME
[13] IMPLICIT Unsigned8, -- BCD
[15] I MPLICIT NULL,
[16] Integer32
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Table 68 - Type Description parameter

Parameter Name Req/Rsp Ind/Cnf CBB
Kind of Type M M(=)

Array S S(=) strl
Packed M M=) vadr
Number of Elements M M(=)

Type Specification M M(=) str2

Structure S S(=) vadr
Packed M M(=)

List of Components M M(=) valt
Component Name M M(=)
Type Specification M M(=)

Bimple S S(=)

Class M M(=)

Size C C(®)

A type is descri

describes a brar

described by th
or more non-led

bed by a recursively specified parameter, the Type Specification. The Type DeSeription parameter
ching tree, called a type tree. The leaves of this tree are the simple data elements of the variable

b type. If a type describes a complex variable (an array or a structure), the type tree will have one
f nodes, each of which represents a complex type constructed from theé\(possibly complex) types

represented by the subordinate nodes of the type tree.

The parameters

14.2.21

The Kind Of Ty
for this paramet

ARRAY - shall
STRUCTURE -
SIMPLE - shall

14.2.2.2 A
This selection f
that is construct
first element, aif

NOTE Froma
parame
Packed

of the Type Description parameter are as follows.

Kind Of Type

pe parameter shall indicate the selection chosen tg,describe this node of the type tree. The values
er are:

indicate that the Array parameter is selected.

shall indicate that the Structure parameter is selected.

indicate that the Simple parameter is selected.

ray

br the Type Description parameter shall indicate that the node being described is a complex type
ed from an ordered sequence of elements of a single type, with elements numbered from zero, the

d increasing’

modelling perspective, an array is described by the number of sub-trees specified by the Number Of Elements
er, €ach having the type specified by the Type Specification parameter, and packing, as specified by the
parameter, and each immediately subordinate to the node of the type tree that specifies the array type. A

given a

ray clement 1s 1dentitied by the position o1 1iS sub-iree under the array's type tree. Ihe Tirst array €lement 18

identified by zero, the second by one, and so forth, with the last element identified by the value of Number Of
Elements minus one.

14.2.2.2.1

Packed

This parameter shall specify whether or not storage optimization rules are in effect for locating the data elements
of this array (and its subordinate types). When false, unless defined subordinate to a type for which this attribute
is true, storage optimization rules are not in effect. When true, storage optimization rules are in effect for the
entire sub-tree described by the array type.

For Type Description parameters that specify the type of a Named Variable object having Access Method equal to
publ i c or that specify the type associated with an Unnamed Variable object, this parameter may be true or false,

as applicable to
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the variable. Otherwise, this parameter shall be false.
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NOTE The specific rules for locating the data elements of a storage optimized array are locally determined.
should ensure the integrity of surrounding data elements in the case of partial access, if allowed.

14.2.2.2.2 Number Of Elements

This parameter shall specify the number of elements of the array.

14.2.2.2.3 Type Specification

This parameter shall specify the type description of the array elements through a recursive reference
Specification parameter.

14223

Structure

These rules

to the Type

This selection for the Type Description parameter shall specify that this node of the type tree deseril
type that is constructed from an ordered list of one or more components, each of which may have a
14.2.2.31 Packed

This parameter shall specify whether or not storage optimization rules are in effect/for locating the d
of this structure (and its subordinate types) or not. When false, unless defined-subordinate to a type

attribute is true, storage optimization rules are not in effect. When true, storage optimization rules a
the entire sub-tree described by the structure type.

For Type Description parameters that specify the type of a Named\Variable object having Access M
publ i ¢ or that specify the type associated with an Unnamed.Variable object, this parameter may b
as applicable to the variable. Otherwise, this parameter shall‘be false.

NOTE The specific rules for locating the data elements of@storage optimized structure are locally determin
should ensure the integrity of surrounding data elements in the case of alternate access, if allowed.

14.2.2.3.2 List Of Components
The List Of Components parameter shall describe the components of the structure. At least one con
be described.
14.2.2.3.2.1 Component Name
The Component Name parameter, of type Identifier, shall uniquely identify the component within th
structure (node) to whieh the component is an immediate subordinate. This parameter is required if]
be referenced by ancalternate access specification. Otherwise, this parameter may be omitted.
14.2.2.3.2.2 Type Description
This parameter shall specify the type description of the structure component through a recursive refg
Type.Specification parameter.

14:2.2.4  Simple

es a complex
listinct type.

ata elements
for which this
re in effect for

ethod equal to
e true or false,

ed. These rules

iponent shall

e scope of the
this node may

rence to the

This selection for the Type Description parameter shall indicate that a leaf node of the type tree is being described.
Such a node shall contain the class of the data element represented by the node and, when applicable, the size (or
precision) associated with the specific instance of the class. The class and size together serve to specify the range
of possible values for the variable.

14.2.2.4.1 Class

The Class parameter of the Simple selection shall specify the class of the data element represented by the leaf
node. The value of this parameter shall be chosen from one of the following values.

BOOLEAN - The definition of this MMS type is as specified for the boolean type in ISO/IEC 8824-1. The
Size parameter shall be omitted.

a)
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b)

d)

BIT STRING - The definition of this type is as specified for the bitstring type in ISO/IEC 8824-1. The
Size parameter shall specify the number of bits in the bit string and an indication of whether this is an
absolute number (indicating a fixed-length bitstring) or a maximum number (indicating a variable-length
bitstring).

INTEGER - The definition of this type is as specified for the integer type in ISO/IEC 8824-1. The Size
parameter shall specify the number of bits (assuming binary representation) required in order to allow
representation of all possible distinguished values.

UNSIGNED - The definition of this type is as specified for the integer type in ISO/IEC 8824-1, with the
exclusion of the negative integers. The Size parameter shall contain the number of bits (assuming binary
representation) required in order to allow representation of all possible distinguished values.

FLOATING POINT - This class defines a Qimplp type w ith diqﬁngnithd values that are the pnqi‘ri\ e and

negativd real numbers, including zero, and including a representation for positive and negative infinity, and
NaN (ndt a number). The Size parameter shall specify in bits the format width, F, and the exponent width;
E. The format width is the number of bits used to represent the floating point value including sign,
exponent, and fraction.

NOTE 1 The terms "positive infinity", "negative infinity", "NaN", "format width" and "exponent width" are defined in the

f)

b}

IEEE Sjandard for Binary Floating-Point Arithmetic (ANSI/IEEE Standard 754 - 1985). MMS allowsyany number of
bits in the format and exponent. This includes, but is not limited to, the two basic formats defined in that standard.
Additignal information may be found in ISO 9506-2.

Reservefl

NOTE 2 Edition|1 of ISO/IEC 9506 defined an additional choice, the REAL representationasidefined in ISO/IEC 8824-1.

g)

h)

)

k)

That chpice has been deprecated.

OCTET|STRING - The definition of this type is as specified for the-octetstring type in ISO/IEC 8824-1.
The Siz¢ parameter shall contain the number of octets in the octetstring and an indication of whether this is
an absolute number (indicating a fixed-length string) or a maximum number (indicating a variable-length
string).

VISIBLE STRING - The definition of this type is as specified for the VisibleString type in ISO/IEC 8824-

1. The $ize parameter shall contain the number of"characters in the string and an indication of whether this
is an abgolute number (indicating a fixed-length'\§tring) or a maximum number (indicating a variable-length
string).

GENERALIZED TIME - The definitienof this type is as specified for the GeneralizedTime type in
ISO/IEQ 8824-1. The Size parametér shall be omitted.

BINARY TIME - The definition,of this type is as specified for the TimeOfDay type in this part of ISO
9506. The Size parameter shall indicate whether (true) or not (false) the date is to be included in values of

the type

BCD - This type shalkconsist of the set of distinguished values that are sequences of one or more numeric
digits (O} 1, ... 9frem some character set. The Size parameter shall indicate the absolute number of digits
of the type.

OBJECTIBRENTIFIER - The definition of this type is as Qppr‘iﬁpd for the nhjpr‘t identifier type in ISOAEC

8824-1. The Size parameter shall be omitted.

MMS STRING - This type allows for a choice between an English character set (ISO/IEC 646) or a
UNICODE (ISO/IEC 10646-1) representation. The Size parameter shall contain the number of characters
in the string and an indication of whether this is an absolute number (indicating a fixed-length string) or a
maximum number (indicating a variable-length string).

14.2.2.4.2 Size

The presence (or not) of the Size parameter, as well as its meaning, is dependent upon the value of the Class
parameter, as specified above. If Class specifies a variable length string type, Size shall be a negative integer
determined by subtracting the maximum length of the string from zero.
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14.2.3 Type Specification Parameter
The structure of the Type Specification parameter is given in Table 69.

Table 69 - Type Specification parameter

Parameter Name Reg/Rsp Ind/Cnf CBB
Kind of Type M M(=)
Type Name S S(=) ynam
Type Description S S(=)

In the various variable access services, the type description of a variable or the definition’of a Name
be specified by the Type Specification parameter. This parameter itself describes a procédure by wi
&typeDescription field is generated. This generation shall always be performed atithetime of genet

d Type shall
nich a
ation of the

MMS variable object with the effect that all references to Named Type objects ate’tesolved at the tifne of

definition, and Type Descriptions never explicitly depend on Named Type objects.
NOTE As a consequence of this immediate evaluation rule, it is possible to define a VMD-specific variable

AA-specific Named Type. For example, a variable will contain a eorrect Type Description attribute
referenced AA-specific Named Type object is deleted because the'application association disappears

The parameters of the Type Specification parameter are as follows.

14.2.3.1 Kind Of Type

The Kind Of Type parameter shall indicate the selegtion that has been chosen to describe this node
The values for this parameter are:

TYPE-NAME - shall indicate that the Type\Name parameter is selected. This value shall not occur
or confirm service primitive, or in an InformationReport.indication primitive.

TYPE-DESCRIPTION - shall indicate that the TypeDescription parameter is selected.

14.23.2 Type Name

The Type Name selection for the Type Specification parameter shall indicate that this node of the ty]
inherit its definition from the &typeDescription field of the Named Type object having a &name fi¢
parameter. (The Type Name is replaced by the value of the Named Type object's &typeDescription
14.2.3.3 >-Type Description

The-Type Description selection for the Type Specification parameter shall indicate that this node of
towuse the explicit Type Description attribute identified.

n terms of a
bven if a

f the type tree.

in a response

pe tree is to
Id equal to this
attribute).

the type tree is

143 Specification of Alternate Access

As described in 14.2, all MMS variables are typed. A variable's type describes the abstract syntax and range of
possible values of the real variable in the VMD. An alternate access description specifies an alternate view of this
type. It may be used to alter the perceived abstract syntax of the variable (as seen using MMS services) or to

restrict access to a subset of the range of possible values of the variable (partial access) or both.

Alternate access to a variable, as provided by the &accessMethod parameter of the Named Variable List object or

as provided by the Alternate Access parameter of a specific access request, provides a mapping from (to) the view
provided by the referenced MMS object to (from) the view that is desired by the access. This results in an indirect
mapping to the real variable.

In the various variable access services, alternate access is represented by the presence of the Alternate Access
parameter. It describes the derivation of the "derived type" that results from applying an alternate access to a type,
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whether derived or explicitly specified by a Type Specification. This derived type determines the abstract syntax
of the Data parameter (14.4), when used to convey values associated with the alternate access.

The description of the Alternate Access parameter is based upon its relationship to an MMS variable's type.
14.3.1 Alternate Access parameter
The structure of the Alternate Access parameter is given in Table 70.

Table 70 - Alternate Access parameter

Conformance—ualt
Parameter Name Reg/Rsp Ind/Cnf CBB
List of Alternate Access Specification M M(=)
Component Name U UE)
Kind of Selection M M=)
Select Alternate Access S S(=)
Access Selection M M=)
Component S S(=) str2
Index S S strl
Index Range S S=) strl
Low Index M M(=)
Number of Elements M M=)
Alternate Access M M=)
Select Access S S(=)
Access Selection M M=)
Component S S(=) str2
Index S S strl
Index Range S S strl
Low Index M M=)
Number of Elements M M=)

14.3.1.1 List Of Alternate Access Selection

This parameter ghall specify a list containing one or more Alternate Access Selection parameters. Each Alternate
Access Selectiop parameter selects a node-or, in the case of an array, a range of nodes, at the next higher nesting
level of the typg tree. This selection.may be for the purpose of additional alternate access specification or for
specifying accefs to the data elements represented by the selected nodes.

If the List Of Ajternate Aceess Selection parameter contains more than one element, the derived type resulting
from this paranieter is a $tructure. The components of this derived type have component names and types as
determined by the seleetions specified in the list.

If the List Of Alternate Access Selection parameter contains exactly one element, the derived type resulting from

this parameter is determined by the selection specified for it, and the Component Name parameter shall not be
specified.

14.3.1.1.1 Component Name

This parameter shall not be present if the List Of Alternate Access Selection specifies a single selection.
Otherwise it is optional, and if present, shall specify the name of this component of the alternate access for use in
specifying alternate access to the type derived from this application of the Alternate Access parameter.

14.3.1.1.2 Kind Of Selection

This parameter shall indicate whether access or further recursion in the alternate access specification is being
specified. The possible values are:
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SELECT-ALTERNATE-ACCESS - Indicates that further recursion in the alternate access specification is being

specified and that the Select Alternate Access parameter is present.

SELECT-ACCESS - Indicates that access (read or write) is being specified and that the Select Access parameter is

present.

14.3.1.1.3 Select Alternate Access

This parameter is selected for the Alternate Access Selection if one or more sub-trees at the next higher nesting
level of the type tree are to be selected for further (recursive) alternate access specification. If the current node is
an array, it shall select a single array element, a sub-range of array elements, or all array elements for further
alternate access specification. If the current node is a structure, it shall select a single component of the structure

for further alternate access specification. The parameters of Select Alternate Access are as follows.

14.3.1.1.31 Access Selection
This parameter shall indicate which of the selections for specifying alternate access has been taken.
values are:

COMPONENT - selects a single component of the structure as identified by the Component parameg
alternate access.

INDEX - selects a single array element, as specified by the Index parametér,-for alternate access.
INDEX-RANGE - selects an array of elements, as specified by the Index Range parameter, for alter

14.3.1.1.3.2 Component

The Component parameter, of type Identifier, shall be selected if the current node of the type tree sp
structure and the Access Selection parameter indicatessCOMPONENT. This parameter selects, for

alternate access specification, the specific structure. component having Component Name equal to th
parameter. The selected component shall be an-afray or a structure. The type tree node representing
structure component's type description is selected and the Alternate Access parameter is applied to t
derived type that results from applying thesComponent selection is determined by application of the
Access parameter to the selected type tréé-node.

14.3.1.1.3.3 Index
The Index parameter, of typeinteger, shall be selected if the current node of the type tree specifies a
Access Selection indicates INDEX. Otherwise this parameter shall not be selected. It selects the sp,

The possible

ter, for

hate access.

ecifies a
further

e Component
y the selected
hat node. The
Alternate

n array and the
ccific array

element for further alternate access specification. The selected component shall be an array or a strycture. The

type tree node represeiting the selected array element's type description is selected and the Alternat
parameter is applied-to this node. The derived type that results from applying the Index selection is
application ofthe "Alternate Access parameter to the selected node.

14.3.1.4:34 Index Range

b Access
determined by

Thendex Range parameter shall be selected if the current node of the type tree specifies an array and the Access

I structure

Selection parameter indicates INDEX-RANGE. It selects a range of array elements (having array o

index, the type tree element's type description is selected and the Alternate A

creasing

CCESS

parameter is applied to that node. The derived type that results from applying the Index Range selection is an
array having elements of the type determined by application of the Alternate Access parameter to each of the

selected nodes. (These elements are numbered from zero as for any other array).

14.3.1.1.3.4.1 Low Index

This integer parameter shall indicate the start of the index range. It shall be a valid index of the array. The
specified element shall be the first element of the resulting derived array type and shall be numbered zero in that

type.
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14.3.1.1.3.4.2

Number Of Elements

This integer parameter shall indicate the number of elements to be included in the index range, including the
element selected by Low Index. If this parameter has the value zero, all elements having index greater than or
equal to Low Index and less than or equal to the maximum index for the array are selected. If greater than zero, all
elements having index between Low Index and Low Index plus Number Of Elements minus one, inclusive are
selected. Each of the selected elements shall be defined.

14.3.1.1.3.5

Alternate Access

The Alternate Access parameter shall specify additional alternate access at the selected node (or nodes).

14.3.1.1.4

Select Access

This parameter
level of the typq
array element o

s selected for the Alternate Access Selection if one or more sub-trees at the next higher nesting
tree are desired for access (read or write). If the current node is an array, it shall select a single
" a sub-range of array elements for access. If the current node is a structure, it shall select a single

component of the structure for access. The entire sub-tree (including all of its data elements) specified by the

selected node (
14.3.1.1.41

This parameter
are:

COMPONENT
INDEX - select
INDEX-RANG

14.3.1.1.4.2

The Componen
Selection paran
structure compd
component.

14.3.1.1.4.3

The Index parai
Selection paran
element to be a

14.3.1.1.4.4

The Index Rang
Selection paran
of array elemen|

r nodes) is accessed. The parameters of Select Access are as follows.

Access Selection

Khall indicate which of the selections for specifying access has been taken. (Theépossible values

- selects a single component of the structure as identified by the Component parameter, for access.

5 a single array element, as specified by the Index parameter, feryaccess.

F - selects an array of elements, as specified by the Index‘Range parameter, for access.
Component

parameter shall be selected if the current node of the type tree specifies a structure and the Access

eter indicates COMPONENT. Otherwises-this parameter shall not be selected. It selects a specific

nent for access. The derived type resulting from the selection is the type of the selected structure
Index

neter shall be selected if{the ‘current node of the type tree specifies an array and the Access

eter indicates INDEX“Otherwise, this parameter shall not be selected. It selects the specific array

cessed. The derivédtype resulting from the selection is the type of the selected array element.
Index Range

e paramgeter shall be selected if the current node of the type tree specifies an array and the Access

eterdndicates INDEX-RANGE. Otherwise, this parameter shall not be selected. It selects a range
fs(that are to be accessed. The derived type resulting from the Index Range selection is an array

containing the s

clected Tiements; Taci aving the type of the array CIeIert. ( 1 NeST CITITTITS are MuImbered 10T

zero as for any other array).

14.3.1.1.4.41

Low Index

This integer parameter shall indicate the start of the index range. It shall be a valid index of the array. The
specified element shall be the first element of the resulting derived array type and shall be numbered zero in that

type.

14.3.1.1.4.4.2

Number Of Elements

This integer parameter shall indicate the number of elements to be included in the index range, including the
element selected by Low Index. If this parameter has the value zero, all elements having index greater than or
equal to Low Index and less than or equal to the maximum index for the array are selected. If greater than zero, all
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elements having index between Low Index and Low Index plus Number Of Elements minus one, inclusive are

selected. Each of the selected elements shall be defined.

14.4 Specification of Data Values

The MMS Read, Write and InformationReport services are used to convey the desired (Write) or current (Read

and InformationReport) value of an MMS variable or a set of MMS variables referenced by a Name
object.

For Read and InformationReport, the current value of an MMS variable is obtained by applying the
function (see 14.1.1.2), and the result is represented by the Access Result parameter.

For Write, the desired value of a variable is represented by the Data parameter. For an MMS variab
netionicseald 1 190

undatesthe current ctate ofthe UMD by annlication of tho \7 Dut £, ) The recul
Hpe S—tRe-cHFrent-Stat e vi-By-apprHeaton-orthe—V—+Ht+t F—rHe-Festr

d Variable List

V-Get

le, this value
of this update,

oo o CeT

if successful, is represented by a simple confirmation. If the update fails, the result is represented by
Access Error parameter.

The Access Result, Data and Data Access Error parameters are specified below.
14.4.1 Access Result parameter

The Access Result parameter is used by the Read and InformationReport services in order to inform
the result of reading an MMS variable object.

The structure of this parameter is given in Table 71.

Table 71 - Access Result‘parameter

 the Data

the client of

Parameter Name Req/Rsp Ind/Cnf CBB
Success M M(=)
Data Access Error S S
Data S S(=)
14.41.1 Success

This parameter shall-indicate whether (true) or not (false) the access succeeded, and shall specify th
the following parameters.

14.4.1.2 Data Access Error

If the Suecess parameter indicates that the access failed, this parameter shall contain the reason for f
parameter is described in 14.4.3.

b selection for

hilure. This

14413 Data

If the Success parameter indicates that the access succeeded, this parameter shall contain the value of the variable
(or constructed variable). The abstract syntax of a Data value shall be determined by the derived type specified by

the alternate access or by the variable's defined type (Named or Unnamed Variable object).

The parameters of the Data parameter are described in 14.4.2.

14.4.2 Data parameter

The Data parameter is used by the Read, Write and InformationReport services to convey the value

The structure of the component parameters is shown in Table 72.
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Table 72 - Data parameter

Parameter Name Req/Rsp Ind/Cnf CBB
Kind of Data M M(=)
Array S S(=) strl
List of Data M M=)
Structure S S(=) str2
List of Data M M(=)
Simple S S(=)
Class M M(=)
Value M M(

This parameter
node of the vari

14.4.21

The value of th{
the value at the

14422 A

s recursively defined. It shall specify a branching tree. Each node of this tree corresponds te a
pble's type tree, or derived type tree after applying alternate access, see 14.2 and 14.3.

Kind Of Data

Kind Of Data parameter shall be ARRAY, STRUCTURE or SIMPLE depending upon whether
current node of the type tree is an array, a structure, or a simple data elemerit, respectively.

ray

The Array paraneter shall be selected if Kind Of Data indicates an array. It shall'specify an ordered list of Data

parameters. Ea
of the list are o

14.4.2.3
The Structure p
value of the corj

component to th

14.4.2.4

The Simple par
class and value

14.4.2.41

This parameter

A

Lh element of this list provides the value of the corresponding element of the array. The elements
ered from array element zero and to the last array element.

ucture
hrameter shall specify an ordered list of Data parameters. Each element of this list shall specify the

fesponding component of the structure. The.elements of the list are ordered from the first
e last component of the structure.

Simple

hmeter shall be selected when Kind Of Data indicates a simple data element. It shall specify the
pf a simple data element.of the variable.

Class

bhall indicate theclass of data conveyed by the current value. Its possible values are BOOLEAN,

BIT STRING,
GENERALIZE
Simple type of

14.4.2.4.2

TEGERAINSIGNED, FLOATING POINT, OCTET STRING, VISIBLE STRING,
TIME,. BINARY TIME, BCD, OBJECT IDENTIFIER, and MMS STRING as specified for the
he Type-Description parameter, in 14.2.2.4.1.

This parameter shall contain the actual value of the simple data element.

14.4.3 Data Access Error parameter

The Data Access Error parameter shall indicate the reason for failure of an attempted access to a variable. The

possible values

for this parameter are as follows.

OBJECT-INVALIDATED - An attempted access references a defined object that has an undefined reference
attribute. This represents a permanent error for access attempts to that object.

HARDWARE-FAULT - An attempt to access the variable has failed due to a hardware fault.
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TEMPORARILY-UNAVAILABLE - The requested variable is temporarily unavailable for the requested access.
Example: A VMD may disallow an attempt to write to the set-point of a control loop that has been placed in manual mode.
OBJECT-ACCESS-DENIED - The MMS client has insufficient privilege to request this operation.
OBJECT-UNDEFINED - The object with the desired name does not exist.

INVALID-ADDRESS - Reference to the unnamed variable object's specified address is invalid because the
specified format is incorrect or is out of range.

TYPE-UNSUPPORTED - An inappropriate or unsupported type is specified for a variable.

TYPE-INCONSISTENT - A type is Qppr‘iﬁpd that is inconsistent with the service or referenced nhjpr“[.

OBJECT-ATTRIBUTE-INCONSISTENT - The object is specified with inconsistent attributes.
OBJECT-ACCESS-UNSUPPORTED - The variable is not defined to allow requested access.
OBJECT-NON-EXISTENT - The variable is nonexistent.

OBJECT-VALUE-INVALID - The proposed value is not consistent with the set of allowable values for this
object.

NOTE The Data Access Error parameter does not indicate failure of a service Tequest. Instead, it indicates fpilure of an
attempted valid access request. The OBJECT-INVALIDATED etror indicates that the mapping reprgsented by a
reference contained in a defined Named Variable List is no lénger valid. All other values indicate fajlure of the
V-Get or V-Put function.

14.5 Specification of Access to Variables

This subclause describes the parameters that specifyiaccess to a variable. These include the Variablp Access
Specification Parameter, the Variable Specification Parameter, and the Address parameter.

14.5.1 Variable Access Specification-parameter
The structure of the Variable Access Specification parameter is shown in Table 73.

Table 73 - Variable Access Specification parameter

Patameter Name Req/Rsp Ind/Cnf CBB
Kind of Access M M(=)
List of Variable S S(=)

Variable Specification M M(=)

Alternate Access U U= valt
Variable List Name S S(=) vlis

14.51.1 Kind Of Access

This parameter shall indicate whether the access is specified in terms of an enumerated list of Variable
Specification and (optionally) Alternate Access parameters or in terms of a single Variable List Name parameter
giving the value of the &name field of a Named Variable List object.

14.5.1.2 List Of Variable
If Kind Of Access specifies an enumerated list, this parameter shall be specified, otherwise it shall not be

specified. If specified, this parameter shall list each variable (one or more) to be accessed, along with any
Alternate Access which shall apply. Each element of this list shall contain the following parameters.
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14.5.1.2.1

Variable Specification

The Variable Specification parameter shall identify the variable (at the VMD) whose value:

a)
b)
c)
The parameters

14.5.1.2.2

This parameter
access as specif

This parameter

14.5.1.3

If Kind Of Accq
not be specified
Variable List ol

are to bd

a)
b) are to bg

have be

<)

is to be read (Read request and indication service primitives);
is to be written (Write request and indication service primitives); or

has been read (InformationReport service and Read response and confirm service primitives).

of the Variable Specification parameter are specified in 14.5.2.

—Alternate-Aeeess

Khall specify the alternate access that is applicable for this service instance. If not included, full
ed by the variable's definition is to be used.

khall be omitted if the variable's Kind of Type is SIMPLE.

Variable List Name

ss specifies a named list, this parameter, of type Object Name, shall be specifi€d, otherwise it shall
. If specified this parameter shall provide the value of the Variable List Naie attribute of a Named
ject at the VMD. This object shall specify a list of one or more variables that:

read (Read request and indication service primitives);

written (Write request and indication service primitives); Qv

n read (Read response and confirm service primitivessand InformationReport service).

14.5.2 Variable Specification parameter

The Variable S
component parg

ecification parameter shall specify accessto-a single MMS variable. The structure of its
meters is shown in Table 74.

Table 74 - Variable Specification parameter

Parameter Name Reg/Rsp Ind/Cnf CBB
Kind of Varidble M M(=)
Name S S(=) vnam
Address S S(=) vadr
Variable Description S S(=) vadr
Address M M=)
Tna Shacifioat: g LY M=)
Fype-Speeification M M=)

14.5.2.1

This parameter

Kind Of Variable

shall indicate the kind of variable access that is to be (or has been) performed. Its value shall be

selected from the following:

NAMED - indicating access using a Named Variable object. If this value is selected the Name Parameter shall be

present.

UNNAMED - indicating access using an Unnamed Variable object. If this value is specified the Address

parameter shall
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be present.
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SINGLE - indicating access using a temporarily created Named Variable object whose definition is supplied in the
access request. If this value is specified the Variable Description parameter shall be present.

INVALIDATED - indicating an attempted access to an invalidated variable. This value may only occur in a
response or a confirm primitive. If this value is specified, the Name, Address, and Variable Description
parameters shall be absent.

14.5.2.2 Name

The Name parameter, of type Object Name, shall specify the &name field of a Named Variable object.

14.5.2.3 Address

la i} A

| 4 looll b . 41 1 b VR 4+ el 1L 1 XL . ) b’ Th
LTHU AUUITSS paldlillvivl Slidall leL/\.all)’ avuilss uDllls UIv UuIItcTIIr l._)’IJL/ SPLUITICU U)’ amronmamea—varanic o JeCt. c

parameters of the Address parameter are given in 14.5.3.
14.5.2.4  Variable Description

The Variable Description parameter shall specify Address and Type Specification fordecess using g temporarily
created Named Variable object. The created object shall be deleted following the-aceess.

14.5.2.4.1 Address

The Address parameter shall specify the address of the variable being déscribed. It represents the base address of
the variable, as described by the Type Description parameter.

The Address parameter is described in 14.5.3.
14.5.2.4.2 Type Specification

The Type Specification parameter shall specify the variable's abstract type. The specified type shalllbe compatible
with the Type Description attributes of all Unnamed Variable objects that are included in the variable. The
definition of "compatible" is a local issue. (Se€ description of the Address attribute in 14.1.3). The|Type
Specification parameter is described in 14.2,

14.5.3 Address parameter

The Address parameter is used to specify an Unnamed Variable object. This International Standard|provides three
forms of implementation-défined addresses, as shown by the structure of the Address parameter givgn in Table 75.

Table 75 - Address parameter

Conformance: vadr

Parameter Name Req/Rsp Ind/Cnf CBB
Kind of Address M M=)
Numerie-Address S S

Symbolic Address S S=)
Unconstrained Address S S=)

14.5.3.1 Kind Of Address

This parameter shall indicate the kind of address contained in the parameter. Its value shall indicate whether the
address is a numeric address, a symbolic address or an unconstrained address.

NOTE This International Standard does not specify the relationship between the Kind of Address and the characteristics of a
real system. The difference between the various kinds of address, as far as this part of ISO 9506 is concerned, is
purely syntactic. An implementation may support zero or more of these kinds of addresses.
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14.5.3.2 Numeric Address

This parameter, of type unsigned integer, shall be selected if the Kind Of Address parameter specifies a numeric
address. Its use is appropriate for addressing variables in a system that specifies a linear address space or in which
addresses can be represented by non-negative integer values.

14.5.3.3 Symbolic Address

This parameter, of type character string, shall be selected if the Kind Of Address parameter specifies a symbolic
address. Its use is appropriate for addressing symbolically named built-in variables.

NOTE This kind of address, like the other two, specifies the &address field of an Unnamed Variable. It is semantically and
syntactically distinct from an MMS Variable Name.

14.5.3.4 Unconstrained Address

This parameter,|of type octetstring, shall be selected if the Kind Of Address parameter specifies an unconstrained
address. Its usdis appropriate for addressing variables in a system having an implementation-specific address
format that may| not be represented as a relative address or as a symbolic address.

14.6 Read gervice

The read servicg is used by an MMS client in order to request that a MMS server return the value of one or more
variables defingd at the VMD.

14.6.1 Structure

The structure of the component service primitives is shown in Table 76.

Table 76 - Read service

Parametger Name Req Ind Rep Cnf CBB
Argumer]t M M=)
Specifidation with Result M M(=)
Variablg Access Specification M M=)
Result(+ S S=)
Variablg Access Specification C CE)
List of Access Result M M=)
Result(-) S S
Error Type M M=)

14.6.1.1 Argument

This parameter shall convey the service specific parameters for the Read service request.
14.6.1.1.1 Specification With Result

This boolean parameter shall indicate whether (true) or not (false) the Variable Access Specification parameter is
requested in the Result(+) parameter of the response primitive, if issued. If true, and the response primitive
specifies success, the value of the Variable Access Specification parameter of the indication primitive shall be
returned in the Result(+) parameter of the response primitive. If false, the Variable Access Specification
parameter shall not be included.
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14.6.1.1.2 Variable Access Specification

This parameter shall specify the variables that are to be accessed. The Variable Access Specification parameter is
described in 14.5.1.

14.6.1.2  Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result shall return the
following parameters.

NOTE For the Read service, a successful result means that the service request was acceptable to the MMS server and that
the MMS server has attempted to determine the value of each of the variables requested by the service.

146121 Variahle Access Specification

This parameter shall be present if requested in the indication primitive. Otherwise, it shall befomittgd. If included,
it shall contain the Variable Access Specification parameter from the indication primitive.

14.6.1.2.2 List Of Access Result

This parameter shall contain the values of the specified variables, in the order specified by the Varigble Access
Specification parameter. Each element of the list shall be an Access Result,which shall either speciffy the value of
the real variable at the time of access, after applying the variable's type deseription and alternate access (if
applicable), or a reason for access error. The Access Result parameter is\described in 14.4.1.

14.6.1.3  Result(-)

The Result(-) parameter shall indicate that the service requestyfailed. The Error Type parameter, which is defined
in detail in clause 24, provides the reason for failure.

14.6.2 Service Procedure
14.6.2.1 Preconditions

The MMS server shall verify that all the-¢onditions in the Access Control List object referenced by the
&accessControl field of the VMD are'satisfied for the service class = READ. If the Variable Accesp Specification
parameter specifies a Named Variable List object, the MMS server shall verify that all the conditions in the Access
Control List specified by the &accessControl field of the Named Variable List object are satisfied fqr the service
class = READ (see 9.1.3). If'these conditions are not satisfied, the service request fails and a Result(-) shall be
returned.

14.6.2.2 Actions

For each item of'the Variable Specification (whether included in a Named Variable List object or specified
individually)‘the MMS server shall:

a) verify that all the conditions in the Access Control List specified by the &accessControl field of that item
are satisfied for the service class = READ. Otherwise, the read operation fails for that comppnent and the
Data Access Error OBJECT-ACCESS-DENIED shall be returned as the corresponding component of the

A R le P 4
AUUUSS INUSUIT 1T dlalllvivt.

b) attempt to read (see V-Get in 14.1.1.2.1) the value of the specified item and return the value of this item or
an Data Access Error describing the problem with this item.

Return a Result(+) with the results of the read operations.
14.7 Write service

The Write service is used by an MMS client to request that the MMS server replace the content of one or more
variables with values supplied in the request.
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14.7.1 Structure

The structure of

the component service primitives is shown in Table 77.

Table 77 - Write service

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)

Variable Access Specification M M(=)

List of Dgta M M(=)

Result(+) S S(=)
List of Write Result M M(=)
Success M M(=)
Data Accgss Error C C()

Result(-) S S(=)
Error Type M M=)

14.71.1  Argument

This parameter
14.71.1.1

This parameter
14.5.1.

14.71.1.2

This parameter
Specification ps
Access Specifig
alternate access

The Data paran

14712 R

The Result(+)
following para

NOTE For thelW es ans tha S e st was accenta e g 2 3
the MMS server has attempted to replace the value of each of the specified variables with the values supplied in the

request.

14.7.1.2.1

shall convey the service specific parameters for the Write service request.

Variable Access Specification

Shall specify the variable or variables that are to be, written. This parameter is described in detail in

List Of Data

shall specify the values to be written to the variables specified by the Variable Access

rameter. The values shall occur i this list in the order of the variables specified in the Variable

ation parameter. The paraméters of Data shall be determined by the variable's type description and

description, as applicablex (See 14.2 and 14.3 for details).

eter is described inc14:4.2.

psult(+)

parameter-shall indicate that the service request succeeded. A successful result shall return the

eters.

List Of Write Result

The List Of Write Result parameter shall return a list, specified in the order of the variables identified in the
request. This list shall indicate, for each variable, either a confirmation that the write to that variable succeeded or
a reason that the write to that variable failed.

14.71.2.11

Success

This boolean parameter shall indicate, for a given variable, whether the write succeeded (true) or not (false).
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14.7.1.2.1.2 Data Access Error

If failure is indicated (Success equals false), this parameter shall provide the reason for failure. The
Data Access Error is found in 14.4.3.

description for

14.71.3  Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined
in detail in clause 24, provides the reason for failure.

14.7.2 Service Procedure

14.7.21 Preconditions

The MMS server shall verify the validity of the service request by inspecting the entire Variable~Actess
Specification and the List of Data. If the elements of the List of Data do not agree with the Variablg Access
Specification in type and number of elements, a Result(-) shall be returned. The MMS servershall Verify that all

the conditions in the Access Control List object referenced by the &accessControl field of the VMD
for the service class = WRITE. If the Variable Access Specification parameter specifi¢s’a Named Vi
object, the MMS server shall verify that all the conditions in the Access Control Listspecified by th|
&accessControl field of the Named Variable List object are satisfied for the service class = WRITE
these conditions are not satisfied, the service request fails and a Result(-) shall*be returned.

14.7.2.2  Actions

For each item of the Variable Specification (whether included in-a‘Wamed Variable List object or sp
individually) the MMS server shall:

a) verify that all the conditions in the Access ControbList specified by the &accessControl fiel
are satisfied. If this condition is not satisfied,'a‘Data Access Error OBJECT-ACCESS-DEN
returned as the corresponding component ofithe Data Access Error Parameter.

b) attempt to write (see V-Put in 14.1.1.2.2) the value of the specified variable.

The MMS server shall return, in the orderspecified in the Variable Access Specification parameter,
for each item that the write succeeded\oi an indication of why the write failed.
14.8 InformationReport Service

The InformationReport service is used by an MMS-user in order to inform the other MMS-user of tl
or more specified variables, as read by the issuing MMS-user.

14.8.1 Structure
The structuré-of the component service primitives is shown in Table 78.

Table 78 - InformationReport service

are satisfied
ariable List
(see 9.1.3). If
ecified

| of that item
[ED shall be

a confirmation

ne value of one

Parameter Name Req Ind CBB
Argument M M=)

Variable Access Specification M M(=)

List of Access Result M M(=)
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14.8.1.1

Argument

This parameter shall convey the service specific parameters for the InformationReport service request.

14.8.1.1.1

Variable Access Specification

This parameter shall identify the variables for which values are being reported. This parameter is fully described

in 14.5.1.

14.8.1.1.2

List Of Access Result

This parameter shall contain the values of the specified variables, in the order specified by the Variable Access
Specification parameter. Each element of the list shall be an Access Result, which shall either specify the value of

the variable at t
14.8.2 Serviq

This Internation
service. The us
peer MMS-useq]
the Initiate serv

This is an uncof

NOTE 1 The ch

. " PR S o Y
1C UIIIC O aCCCSS, O d ITASOI 101 IdITUIT. TTIC ACCCSS NCSUIL pdldlllClCI IS UCSCITOCU IIT IT<.+.1.
te Procedure

al Standard does not specify a procedure for invoking, or for receiving, the InformationReport

e of this service is application determined. An InformationReport.request shall not be isstred if the
did not indicate support of the InformationReport service in the Services Supported-parameter in
ce.

nfirmed service.

ice of associations (if more than one exists) on which to send the InformationRéport service request is a local

matter (that may be further specified by Companion Standards). All associations,.one/association, or some group

may be
NOTE 2 The usqg
(with a
Notific

service
change

14.9 GetVa

The GetVariabl
the attributes of

14.9.1 Struc

The structure of

selected.

of this service is functionally equivalent to an Event Notification with'an Event Action of the Read service
Specification With Result parameter set to true). The practical. différence is that by using the Event

tion method, the conditions under which the service is used are.directly visible (and modifiable) using MMS
, while by using the InformationReport service, the conditions are a local matter and cannot be determined or
I by the remote MMS user.

FfiableAccessAttributes service

b AccessAttributes service is used by afi MMS client in order to request that the MMS server return
a Named Variable or an Unnamed Variable object defined at the VMD.

ure

the component service. primitives is shown in Table 79.
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Table 79 - GetVariableAccessAttributes service

Parameter Name Req Ind Rep Cnf CBB
Argument M =

Kind of Variable M M(=)

Name S S(= vnam

Address S S=) vadr
Result(+) S S(=)

MMS Deletable M M(=)

Address C C() vadr

Type Description M M(=)

Access Control List C C> aco

Meaning C C=) sem
Result(-) S S(=)

Error Type M M(=)

14.91.1 Argument
This parameter shall convey the service specific parameters for the GetVariableAccessAttributes sef
149111 Kind Of Variable

This parameter shall equal NAMED or UNNAMED\depending upon whether the request is for a N3
object or an Unnamed Variable object, respectively:

14.9.1.1.2 Name

If Kind Of Variable is equal to NAMED/ this parameter, of type Object Name, shall specify the &n3
desired Named Variable object.

14.9.1.1.3 Address

If Kind Of Variable isequal to UNNAMED, this parameter shall specify the &address field of the d
Unnamed Variable Object.

14.9.1.2 _Result(+)

The Resulf(+) parameter shall indicate that the service request succeeded. A successful result shall
following parameters.

14.9.1.2.1 MMS Deletable

'vice request.

med Variable

yme field of the

esired

return the

Subclause 9.1.4 specifies the value to be returned by this parameter.

14.9.1.2.2 Address

If the vadr parameter conformance building block has been negotiated for the current application association, and
if the referenced object is a Named Variable object with &accessMethod field equal to publ i c, this parameter
shall be the &address attribute of the Named Variable object. Otherwise, this parameter shall be omitted.

14.9.1.2.3 Type Description

This parameter shall be the &typeDescription attribute of the referenced Named Variable or Unnam:
object.
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14.9.1.2.4 Access Control List
This parameter, of type Identifier, shall be the value of &accessControl field. This field indicates the Access
Control List object that controls access to this Variable. This parameter shall not appear unless the ac0o parameter

CBB has been negotiated.

14.9.1.2.5 Meaning

This parameter, of type character string, shall be the value of the &meaning field, if present. This parameter shall
not occur unless the Kind of Variable parameter specifies NAMED, and unless the SemCBB has been negotiated.

14.9.1.3  Result(-)

The Result(-) p
in detail in clauge 24, provides the reason for failure.

14.9.2 Servi¢e Procedure
The MMS servgr shall return the attributes or derived type description, as applicable of the referenced object.
14.10 DefingNamedVariable service

The DefineNanjedVariable service is used by an MMS client to request that the MMS server ereate a Named
Variable object|that describes a mapping to a real variable in the VMD.

NOTE The ability to define a Named Variable object, using MMS services, has been included in this part of ISO 9506 in
order td support those systems that, due to simplicity or age, do not provide forJocal definition of Named Variable
objects

14.10.1 Structure
The structure of the component service primitives is shown in Tabl€’80.

Table 80 - DefineNamedVariable service

Parametgr Name Req Ind Rep Cnf CBB
Argumerft M M(=)
Variablg Name M M(=)
Address M M=)
Type Specification U UE=)
Result(+ S S(=)
Result(-) S S=)
Error Type M M(=)

14.10.1.1 Argument

This parameter shall convey the service specific parameters for the DefineNamedVariable service request.
14.10.1.11 Variable Name

The Variable Name parameter, of type Object Name, shall specify the name that shall uniquely identify the Named

Variable object at the VMD. This name shall be unique among Named Variable objects having the specified
scope.
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14.10.1.1.2 Address

This parameter shall specify the &address field of an Unnamed Variable object. It shall specify the base or
starting address for the variable described by the Type Specification parameter. If multiple addresses are required

to represent this type, they shall be assigned to contiguous locations of the VMD. The Address para
described in 14.5.3.
14.10.1.1.3 Type Specification

This parameter is optional. When specified, it defines the &typeDescription field of the Named Var

meter is

iable object

that is being defined. If not specified, the Named Variable object inherits the Unnamed Variable object's

&typeDescription field. The Type Specification parameter is described in 14.2.3.

Tl 3 la_dot 1 4 £l o 4 | Joaod b tla T [« b 41 Laolll 4211 atla it
T STITTPTOUATAdCTUITICTITS OT U Ty PUUCSTITOCU U Yy HIC T y PUrOPUUTTITU atTOT STIdTT O COTIPAtTOTC WTtT U

&typeDescription fields of the Unnamed Variable objects that are spanned by this definition.
NOTE The criteria for deciding that types are compatible are local issues. See description of Address attrib

14.10.1.2 Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result does
service specific parameters.

14.10.1.3 Result(-)

The Result(-) parameter shall indicate that the service request failed) The Error Type parameter, wh
in detail in clause 24, provides the reason for failure.

14.10.2 Service Procedure

14.10.2.1 Preconditions

The MMS server shall verify that no Named Variable object exists that has the same &name field as
Name parameter of the service request. The:MMS server shall verify that all the conditions in the A
List object referenced by the &accessCentrol field of the VMD are satisfied for the service class =1l
these conditions are not satisfied, the service request fails and a Result(-) shall be returned.
14.10.2.2 Actions

The MMS server shall create a Named Variable object and shall initialize its fields as described bel

a)
b)

The &name'field shall be initialized to the Variable Name parameter.

The &aceessControl field shall indicate an Access Control List object that will report the val
Deletable as true (see 9.1.4). The predefined symbol 'M_Deletable' (see 25.3.2.1) may be ug

purpose.

A reference to this newly created Named Variable object shall be added to the &NamedVari
the Access Control List object referenced by the &accessControl field of the newly created 1

)

te in 14.1.3.

hot return

ich is defined

the Variable
ccess Control
OAD. If
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ed for this

bles field of
Named

R SN I | 1 +
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d) If the Type Specification parameter is present in the indication primitive, the Named Variabl

e object's

&typeDescription field shall be initialized to the value of the Type Specification parameter, with all Type
Name parameters, if any, replaced by the &typeDescription field of the Named Type object having &name

field equal to the value of the Type Name parameter.

e)
&typeDescription field shall be initialized to equal the &typeDescription field of the Unnam
object having &address field equal to the specified Address parameter.

The &accessMethod field shall be initialized to publ i c.

g) The &address field shall be initialized to the value of the Address parameter.
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h) If the Type Specification parameter is present in the indication primitive, and if the Type Name choice has
been specified for this parameter, the &meaning field, if present, shall be initialized as follows:

1) if the Scope of the name of the Named Type is VMD-specific, to the value of the &name field of
the Named Type;

2) if the Scope of the name of the Named Type is Domain-specific, the Scope of the name of the
Named Variable is Domain-specific, and the same Domain is referenced by both objects, to the

value of the &name field of the Named Type;

3) if the Scope of the name of the Named Type is AA-specific and the Scope of the name of the
Named Variable is AA-specific, to the value of the &name field of the Named Type;

4) therwise to anull string
J t=J

A Result(+) shalll be issued. This response shall contain no service-specific information.
14.11 DeleteVariableAccess service

The DeleteVarigibleAccess service is used by an MMS client to request that the MMS server delete ofie,or more
Named Variabl¢ objects for which deletion is permitted.

14.11.1 Strucfure
The structure of the component service primitives is shown in Table 81.

Table 81 - DeleteVariableAccess service

Parametgr Name Req Ind Rep Cnf CBB
Argumer]t M M(=)

Scope df Delete M M(=)

List of Variable List Name C C(®)

Domainl Name C C)

Result(+ S S(=)
Numbet Matched M M(=)
Numbeg Deleted M M(=)

Result(-) S S=)
Error Type M M(=)
Numbeg Deleted M M(=)

14.11.1.1  Argument

This parameter shall convey the service specific parameters for the DeleteVariableAccess service request.
1411111 Scope of Delete

The Scope of Delete parameter shall specify the extent of delete to be attempted. Possible values for this
parameter, and their meaning, are as follows:

SPECIFIC - Specifies that the specific Named Variable objects having &name fields equal to the Name parameters
of the List of Name parameter for which deletion is permitted are to be deleted.

AA-SPECIFIC - Specifies that all Named Variable objects within the scope of the current application association
for which deletion is permitted are to be deleted.
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DOMAIN - Specifies that all Named Variable objects within the scope of the specified Domain for which deletion
is permitted are to be deleted.

VMD - Specifies that all Named Variable objects having VMD scope for which deletion is permitted are to be
deleted.

14.11.1.1.2 List Of Name
This parameter shall be specified if Scope of Delete is SPECIFIC. Otherwise, it shall be omitted. If included, it
shall contain a list of one or more Name parameters, of type Object Name, each specifying the &name attribute of

a Named Variable object that is to be deleted.

14.11.1.1.3 Domain Name

This parameter, of type Identifier, shall be specified if Scope of Delete is equal to DOMAIN. Othenwise, it shall
be omitted. It provides the name of the Domain for which all Named Variable objects for which-deletion is
permitted are to be deleted.

14.11.1.2 Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result shall feturn the
following parameters.

14.11.1.21 Number Matched

This parameter, of type integer, shall indicate the number of Named/Variable objects that matched the name
specification in the service request.

14.11.1.2.2 Number Deleted

This parameter, of type integer, shall indicate the number of Named Variable objects that were delefed as a result
of executing the service procedure.

NOTE The difference between the Number Matched and Number Deleted parameters indicate the number of objects that
were not deleted, either because theeonditions specified in the referenced Access Control List objectfs) were not
satisfied for Service Class = DEMETE, or for other reasons.

14.11.1.3 Result(-)

The Result(-) parameter shall‘indicate that the service request failed. The Error Type parameter, whiich is defined
in detail in clause 24, shall provide the reason for failure. When failure is indicated, the following parameter shall
be returned.

14.11.1.3.1 Number Deleted

This paranieter, of type integer, shall indicate the number of Named Variable objects that were deleted as a result
of executing the service procedure.

14:11.2 Service Procedure

14.11.2.1 Preconditions

The MMS server shall verify that all the conditions in the Access Control List object referenced by the
&aAccessControl field of the VMD are satisfied for the service class = DELETE. If this condition is not satisfied,
the service request fails and a Result(-) shall be returned.

14.11.2.2 Actions

The MMS server shall prepare a list of objects to be deleted. If SPECIFIC was selected as the Scope of Delete
parameter, the List of Name parameter identifies the objects to be deleted. Otherwise, all Named Variable objects
of the indicated scope are to be deleted. For each object on the list, the conditions in the Access Control List
specified by the &accessControl field of the object to be deleted shall be evaluated. If the conditions are satisfied,
and if the deletion is otherwise feasible, the MMS server shall perform the following steps.
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a) The MMS server shall remove the reference to this object from the &NamedVariables field of the Access
Control List object referenced by the &accessControl field of this object.

b) If a deleted object is referenced by the &namedItem field of one or more Named Variable List objects,
each deleted object shall be removed from the corresponding &namedItem field.

c) The MMS server shall delete the object.
If the conditions are not satisfied, do not delete this object.

After all objects of the specified scope have been deleted, a Result(+) shall be issued with the values assigned to
the Number Matched and Number Deleted parameters.

If an error occurs-in-the-deletion-of any ofthe chpplﬁpr] r\hlpr\fc 2 ppcn]f{ \ shall be issued with the Number

Deleted paramefer indicating the number of objects that were deleted F allure to delete an object because the
conditions spec|fied in the referenced Access Control List object were not satisfied shall not be deemed an errox:

14.12 DefineNamedVariableList service

The DefineNanfedVariableList service is used by an MMS client to request that the MMS server createya Named
Variable List object.

14.12.1 Strucfure
The structure of the component service primitives is shown in Table 82.

Table 82 - DefineNamedVariableList service

Parametgr Name Req Ind Rep Cnf CBB
Argumeft M M=)
Variabl¢ List Name M M=)
List of Variable M M=)
Variatjle Specification M M=)
Alternfite Accesss 8] U= valt
Result(] S S=)
Result(- S S=)
Error Type M M=)

14.12.1.1 Argument

This parameter phall‘convey the service specific parameters for the DefineNamedVariableList service request.

1412111 Variable List Name

The Variable List Name parameter, of type Object Name, shall specify the name that shall uniquely identify the
Named Variable List object at the VMD.

14.12.1.1.2 List Of Variable

The List Of Variable parameter shall specify a list of one or more variables that are to be accessed using the
Named Variable List. Each element of this list shall specify the following parameters.
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14.12.1.1.2.1 Variable Specification

This parameter shall specify a variable that is to be accessed by this element of the list. The Variable Specification

parameter is described in 14.5.2.
14.12.1.1.2.2 Alternate Access

This optional parameter, if included, shall specify Alternate Access that is to apply when the variabl

e specified by

this element of the list is accessed. If omitted, full access is specified. Alternate Access is described in 14.3.

14.12.1.2 Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result does not return

SCI ViLC prbiﬁL pPardallicicrs.
14.12.1.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, wh
in detail in clause 24, provides the reason for failure.

14.12.2 Service Procedure
14.12.2.1 Preconditions

The MMS server shall verify that all the conditions in the Access £eontrol List object referenced by
&accessControl field of the VMD are satisfied for the service classs= LOAD. If this condition is no|
service request fails and a Result(-) shall be returned.

14.12.2.2 Actions
The MMS server shall create a Named Variable Listobject and shall initialize its attributes as folloy
a) The &name field shall be initialized te equal the Variable List Name parameter.

b) The &accessControl field shall indicate an Access Control List object that will report the val
Deletable as true (see 9.1.4)" The predefined symbol 'M_Deletable' (see 25.3.2.1) may be ug

purpose.

c) A reference to this newly created Named Variable List object shall be added to the &Named
field of the Access_Control List object referenced by the &accessControl field of the newly ¢
Variable List ¢bject.

d) The &listOfVariables field shall be initialized to identify variable objects and access descrip
variable.objects. The entries shall be maintained in the Named Variable List object in the o
oceyrin the List Of Variable parameter. Each entry shall correspond to an element of the Li
parameter and shall have its attributes initialized as specified below.

1) If the Kind Of Variable parameter of the Variable Specification parameter is NAME]
&namedItem field shall be created, indicating the Named Variable identified in the V

ich is defined

he
t satisfied, the

yS:

ue of MMS
ed for this

'VariableLists
reated Named

lions for those
der that they
st Of Variable

D, a
ariable

Specification parameter. 11 the Alternate Access parameter 1S present tor this (e, T

€

&accessMethod field shall be set to this parameter; otherwise this field shall be omitted.

2) If the Kind Of Variable parameter of the Variable Specification parameter is UNNAMED, an

&unnamedItem field shall be created, indicating the Unnamed Variable identified in

the Variable

Specification parameter. If the Alternate Access parameter is present for this item, the
&accessMethod field shall be set to this parameter; otherwise this field shall be omitted.

3) If the Kind of Variable parameter of the Variable Specification parameter is SINGLE, a Named
Variable object shall be created with its &name field equal to UNDEFINED, its &typeDescription
field equal to the type specified by the Variable Description parameter's Type Specification, its
&accessMethod field equal to publ i ¢, and its &address field equal to the Address of the Variable

Specification parameter. Its &accessControl field shall be set to reference an Access
object that will report the value of MMS Deletable as true (see 9.1.4). The predefine
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'M_Deletable' (see 25.3.2.1) may be used for this purpose. If the Alternate Access parameter is
present for this item, the &accessMethod field shall be set to this parameter; otherwise this field
shall be omitted.
e) A Result(+) shall be issued.
14.13 GetNamedVariableListAttributes service

The GetNamedVariableListAttributes service is used by an MMS client to request that an MMS server return the
attributes of a Named Variable List object defined at the VMD.

14.13.1 Structure

1ol

) + . s el T Q2
The structure ofhre comMponCht SCrvICe P Mt ves 1S Sowir i raotc57-

Table 83 - GetNamedVariableListAttributes service

Parametgr Name Req Ind Rep Cnf ¢BB
Argumer]t M M=)
Variabl¢ List Name M M(=)
Result(+ S S(=)
MMS Deletable M M(=)
List of Variable M M(=)
Varialjle Specification M M(=)
Alternpte Access C C) valt
Access [Control List C C() aco
Result(-) S S(=)
Error Type M M(=)

14.13.1.1 Argument

This parameter phall convey the service specifie’parameters for the GetNamedVariableListAttributes service
request.

14.13.1.11 Variable List Name

The Variable L{st Name pararhéter, of type Object Name, shall specify the &name field of the Named Variable
List object whope attributes-are desired.

14.13.1.2 Result(¥)

The Result(+) ardmetershall indicate that the cervica raqnoct cicooodad A cpiccacoful racult chall votien tho
Fameter-shaHnRdicate-that-the-serHcerequests A—SHH SSHfestht-shartetHiine

following parameters.
14.13.1.21 MMS Deletable

This parameter shall indicate whether (true) or not (false) the Named Variable List object is deletable using the
DeleteNamedVariableList service. Subclause 9.1.4 specifies the value to be returned by this parameter.

14.13.1.2.2 List Of Variable
The List Of Variable parameter shall be the &listOfVariable field of the Named Variable List object. It shall

specify an ordered list of one or more access descriptions, each specifying the Variable Specification and
(conditionally) Alternate Access parameters that specify access to an MMS variable object.
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14.13.1.2.2.1 Variable Specification

The Variable Specification parameter shall specify the variable that is accessed by this element of the list.

Variable Specification is described in 14.5.2.

14.13.1.2.2.2 Alternate Access

This parameter shall be omitted if full access to the referenced variable is provided. Otherwise, it shall specify the

value of the Access Description attribute of this list element. Alternate Access is described in 14.3.

14.13.1.3 Access Control List

This parameter, of type Identifier, shall indicate the name of the Access Control List object that controls access to

P AR g P g
UILS INaITICU VvV dI'TdDIT LISUODJCCL TIIS Pal dITITICT SIIdIT TIOU dppPCdl UIIITSS UIC al U paldIlICIiCl UDH D 11
negotiated.

14.13.1.4 Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Typ¢ parameter, wh
in detail in clause 24, provides the reason for failure.

14.13.2 Service Procedure
The MMS server shall return the attributes of the Named Variable List ébject.

Entries shall be placed in the List Of Variable parameter in the gfder specified in the &listOfVariab
Named Variable List object. Each entry shall correspond to an element of the Named Variable List
&listOfVariable field and shall have its parameters specifiéd.as follows:

a) The parameters of the Variable Specification parameter shall be determined by the choice m
type within the &listOfVariables field.

1) If the choice is &namedItem and‘the referenced Named Variable object's &name fiel
have the value UNDEFINEB;-the Kind Of Variable parameter shall be NAMED and
contain the &name field.of the referenced object.

2) If the choice is &unnamedItem, the Kind Of Variable parameter shall be UNNAMETI
shall contain the\&address field of the referenced object.

3) If the choice)is &namedItem and the referenced Named Variable object's &name fiel
UNDEFINED, the Kind Of Variable parameter shall be SINGLE and Variable Desct
contain Address equal to the &address field of the referenced Named Variable objec
Specification equal to the referenced Named Variable object's &typeDescription fiel

b) The Alternate Access parameter shall be omitted if the &accessMethod attribute is missing.
shall be equal to the &accessMethod attribute.

A¢Result(+) shall be issued.

s been

ich is defined

es field of the
object's

hde of item

d does not
Name shall

D, and Address

d is equal to
iption shall
and Type

.

Otherwise, it

The DeleteNamedVariableList service is used by an MMS client to request that an MMS server delete one or more

MMS-defined Named Variable List objects at the VMD whose deletion is allowed.

14.14.1 Structure

The structure of the component service primitives is shown in Table 84.
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Table 84 - DeleteNamedVariableList service

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Scope of Delete M M(=)
List of Variable List Name C C()
Domain Name C CE
Result(+) S S
Number_Matched M M(=)
Numbef Deleted M M(=)
Result(-) S S&=)
Error Type M M=)
Numbef Deleted M M(=)
14.14.1.1 Argument

This parameter
1414111

The Scope of D
parameter, and

SPECIFIC - Sp
of the Named V]

AA-SPECIFIC
application assd

DOMAIN - Spg
are to be delete

VMD - Specifig
14.14.1.1.2

This parameter

shall convey the service specific parameters for the DeleteNamedVatiableList service request.

Scope of Delete

clete parameter shall specify the extent of delete to be attenipted. Possible values for this

heir meaning, are as follows:

bcifies that the specific Named Variable List objects-having &name fields equal to the &name field
ariable List objects indicated by the List Of Variable List Name parameter are to be deleted.

- Specifies that all MMS-defined Named-Variable List objects within the scope of the current
ciation are to be deleted.

cifies that all MMS-defined Named Variable List objects within the scope of the specified Domain
.

s that all MM S-defined Named Variable List objects having VMD scope are to be deleted.
List Of Variable-List Name

chall be specified if Scope of Delete is SPECIFIC. Otherwise, it shall be omitted. If included, it

shall contain a ljist of one*0¥more Variable List Name parameters, of type Object Name, each specifying the value

of the &name a

tributeef a specific Named Variable List object that is to be deleted.

Domain Name

14.14.1.1.3

This parameter,

of type Identifier, shall be specified if Scope of Delete is equal to DOMAIN. Otherwise, it shall

be omitted. It provides the name of the Domain for which all Named Variable List objects are to be deleted.

14.14.1.2 Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result shall return the
following parameters.
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14.14.1.21 Number Matched

This parameter, of type integer, shall indicate the number of Named Variable List objects that matched the name

specification in the service request.

14.14.1.2.2 Number Deleted

This parameter, of type integer, shall indicate the number of Named Variable List objects that were deleted as a

result of executing the service procedure.

14.14.1.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined

DT PR S PR e AP
1T ACLlall 1T CIaUSC 25, SlidIl plUVlUC UIC TCASOIN 10T IalTulC.  VVIICIL 14ITUIc Is Idaicdicd, tic IUllUWIIlg
be returned.

14.14.1.3.1 Number Deleted

This parameter, of type integer, shall indicate the number of Named Variable List objects that were
result of executing the service procedure.

14.14.2 Service Procedure

14.14.2.1 Preconditions

The MMS server shall verify that all the conditions in the AccesS)Control List object referenced by
&accessControl field of the VMD are satisfied for the servicesglass = DELETE. If this condition is
the service request fails and a Result(-) shall be returned.

14.14.2.2 Actions

The MMS server shall prepare a list of objects to.be deleted. If SPECIFIC was selected as the Scop
parameter, the List of Variable List Name parameter identifies the objects to be deleted. Otherwise,
Variable List objects of the indicated scopeare to be deleted. For each object on the list, the conditi
Access Control List specified by the &aceessControl field of the object to be deleted shall be evalua
conditions are satisfied, and if the deletion is otherwise feasible, the MMS server shall perform the f
steps.

a) The MMS server shallyremove the reference to this object from the &NamedVariableLists fi
Access Control Listlobject referenced by the &accessControl field of this object.

b) If a deleted Named Variable List object references a Named Variable object having its &nary
to UNDEFINED, the referenced object shall also be deleted. Any such referenced objects d
be ineluded in the count of the number matched or the number deleted.

c) The MMS server shall delete the Named Variable List object.

[£the conditions are not satisfied, do not delete this object.

arameter shall

Heleted as a

he
not satisfied,

e of Delete
all Named
ons in the
ted. If the
ollowing

tld of the

he field equal
bleted shall not

After att INamed Variabie LISt 0bjects of the Specitied Scope nave been deteted, a Resutl(+) snatt be
values assigned to the Number Matched and Number Deleted parameters.

issued with the

If an error occurs in the deletion of any of the specified objects, a Result(-) shall be issued with the Number
Deleted parameter indicating the number of objects that were deleted. Failure to delete an object for which the
conditions in the Access Control List object referenced by the &accessControl field are not satisfied for service

class = DELETE shall not be deemed an error.

14.15 DefineNamedType service

The DefineNamedType service is used by an MMS client to request that an MMS server store a type description

for use in subsequent definition of Named Variable or Named Type (or both) objects at the VMD.
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14.15.1 Structure
The structure of the component service primitives is shown in Table 85.

Table 85 - DefineNamedType service

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Type Name M M(=)
Type Specification M M(=)
Result(+ S S=)
Result(-) S S(=)
Error Type M M=)

14.15.1.1 Argument
This parameter phall convey the service specific parameters for the DefineNamedType)service request.
14.151.1.1 Type Name

The Type Namg parameter, of type Object Name, shall specify the name:that shall uniquely identify the Named
Type object at the VMD.

14.15.1.1.2 Type Specification

This parameter phall specify the value of the abstract type that shall be associated with the Type Name. The Type
Specification pgrameter is described in 14.2.3.

14.15.1.2 Result(+)

The Result(+) parameter shall indicate that the Service request succeeded. A successful result does not return
service specific|parameters.

14.15.1.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined
in detail in claufe 24, proyides the reason for failure.

14.15.2 Servi¢e Procedure

14.15.2.1 Preconditions
The MMS server shall verify that all the conditions in the Access Control List object referenced by the
&accessControl field of the VMD are satisfied for the service class = LOAD. If this condition is not satisfied, the
service request fails and a Result(-) shall be returned.

14.15.2.2 Actions

The MMS server shall create a Named Type object and shall initialize its fields as described below.

a) The &name field shall be initialized to equal the Type Name parameter.
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The &accessControl field shall indicate an Access Control List object that will report the value of MMS

Deletable as true (see 9.1.4). The predefined symbol 'M_Deletable' (see 25.3.2.1) may be us
purpose.

ed for this

A reference to this newly created Named Type object shall be added to the &NamedTypes field of the
Access Control List object referenced by the &accessControl field of the newly created Named Type

object.

The Named Type object's &typeDescription field shall be initialized to the value of the Type Specification
parameter, with all Type Name parameters, if any, replaced by the &typeDescription field of the Named

Type object having &name field equal to the value of the Type Name parameter.

If the Type Specification parameter is present in the indication primitive, and if the Type Name choice has

heen qppr‘iﬁpd for this parameter the szpaning field shall be initialized as follows  In this

escription the

defined Named Type refers to the Named Type specified by the Type Name parameter ofithg
indication. The defining Named Type refers to the Named Type choice of the Type Specific
parameter. The &meaning field of the defined Named Type shall be initialized as follows:

1) if the Scope of the name of the defining Named Type is VMD-specific\to the value
field of the defining Named Type;

2) if the Scope of the name of the defining Named Type is Domain-specific, the Scope
the defined Named Type is Domain-specific, and the same Domain is referenced by
the value of the &name field of the defining Named Type;

b service
ation

f the &name

bf the name of
both objects, to

3) if the Scope of the name of the defining Named Typ¢)is AA-specific and the Scope of the name of

the defined Named Variable is AA-specific, to the value of the &name field of the N

4) otherwise, to a null string.

A Result(+) shall be issued. This response shall contain no service-specific information.

14.16 GetNamedTypeAttributes service

The GetNamedTypeAttributes service is\used by an MMS client to request that an MMS server retu
attributes of a Named Type object.

14.16.1 Structure

The structure of the component service primitives is shown in Table 86.

Table 86 - GetNamedTypeAttributes service

hmed Type;

In the

Parameter Name Req Ind Rep Cnf CBB
Argument M M=)

Type Name M M(=)
Result(+) S S(=)

MMS Deletable M M=)

Type Description M M(=)

Access Control List C =) aco

Meaning C ) sem
Result(-) S S(=)

Error Type M M=)
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This parameter

14.16.1.1.1

2003(E)

Argument

shall convey the service specific parameters for the GetNamedTypeAttributes service request.

Type Name

The Type Name parameter, of type Object Name, shall specify the value of the &name field of the Named Type

object whose at

tributes are desired.

14.16.1.2 Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result shall return the
following parameters.

14.16.1.2.1

This parameter

DeleteNamedT}j

14.16.1.2.2

This parameter
Description par

14.16.1.2.3

This parameter,

this Named Typ

14.16.1.2.4

This parameter,
not occur unles

MMS Deletable

chall indicate whether (true) or not (false) the Named Type object may be deleted using the
hpe service. Subclause 9.1.4 specifies the value to be returned by this parameter.

Type Description

Khall contain the value of the &typeDescription field of the Named Type object~The Type
hmeter is described in 14.2.2.

Access Control List

of type Identifier, shall indicate the name of the Access ControlList object that controls access to
e. This parameter shall not appear unless the aco parameter‘CBB has been negotiated.

Meaning

of type character string, shall be the value of the &heaning field, if present. This parameter shall
the semCBB has been negotiated.

14.16.1.3 Result(-)

The Result(-) p
in detail in clau:

14.16.2 Servic

The MMS servg
the value to be 1

14.17 Delete

The DeleteNam

one or more Na

irameter shall indicate that the seryice request failed. The Error Type parameter, which is defined
e 24, provides the reason for failure.

te Procedure

r shall return the parameters associated with this Named Type object. Subclause 9.1.4 specifies
eturned by the MMS-Deletable parameter.

NamedTyperservice

edType.service is provided in order to allow an MMS client to request that an MMS server delete
med Type objects.

14.17.1 Structure

The structure of the component service primitives is shown in Table 87.
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Table 87 - DeleteNamedType service

Parameter Name Req Ind Rep Cnf CBB

Argument M =)

Scope of Delete M M(=)
List Of Type Name C CE)
Domain Name C C(=)

Result(+) S S(=)
Number Matched M M(=)
Number Deleted M M=)

Result(-) S 3()

Error Type M M(=)
Number Deleted M M(=)
141711 Argument
This parameter shall convey the service specific parameters for the DeleteNamedType service requgst.
14.171.11 Scope of Delete
The Scope of Delete parameter shall specify the extent of deélete to be attempted. Possible values for this
parameter, and their meaning, are as follows:
SPECIFIC - Specifies that the specific Named Type*objects having &name field equal to the Type Name

parameters of the List Of Type Name parametefiare to be deleted.

AA-SPECIFIC - Specifies that all Named.Type objects within the scope of the current application a
to be deleted.

DOMAIN - Specifies that all Named Type objects within the scope of the specified Domain are to h
VMD - Specifies that all Named Type objects having VMD scope are to be deleted.

14.17.1.1.2 List-Of Type Name

This parametef shall be specified if Scope of Delete is SPECIFIC. Otherwise, it shall be omitted. I
shall contaifa-list of one or more Type Name parameters, of type Object Name, each specifying the

Type Namg attribute of a specific Named Type object that to be deleted.

14471.1.3 Domain Name

ksoclation are

e deleted.

included, it
value of the

This parameter, an} pe ]{“F‘ﬂfiﬁPI‘) shall be Qppr‘iﬁpd if Qr‘npp of Delete is Pr}nq] toa DOMAIN_ Qthen

wise, it shall

be omitted. It shall be the name of the Domain for which all Named Type objects are to be deleted.

14.17.1.2 Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result shall return the

following parameters.

14.17.1.2.1 Number Matched

This parameter, of type integer, shall indicate the number of Named Type objects that matched the name

specification in the service request.
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14.17.1.2.2

This parameter,

Number Deleted

of type integer, shall indicate the number of Named Type objects that were deleted as a result of

executing the service procedure.

14.17.1.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined
in detail in clause 24, shall provide the reason for failure. When failure is indicated, the following parameter shall

be returned.

14.17.1.31

Number Deleted

This parameter,
executing the sg

14.17.2 Serviq
14.17.21

The MMS servq
&accessContro
the service requ

1417.22 A

The MMS servg
parameter, the I
the indicated sc
specified by thg
and if the deleti

a) The MM
the Acc
b) The MM

If the condition

After all Named
assigned to the

If an error occu
Deleted parame]
conditions spec

14.18 Confo

The Variable A

. o ; ~ - L . ;
Uf LypC IICgcet, blldh IIAICALT LilC ITUITIOCI Uf l‘ldlllt?(.‘l I'ypT OUJCCLS LhdL WCIC UCiClCd dd> d ICSUIU Uf
rvice procedure.

te Procedure

Preconditions

r shall verify that all the conditions in the Access Control List object referenced by the
field of the VMD are satisfied for the service class = DELETE. If this conditionis not satisfied,
est fails and a Result(-) shall be returned.

ctions

r shall prepare a list of objects to be deleted. If SPECIFIC was-selected as the Scope of Delete
ist of Name parameter identifies the objects to be deleted. Otherwise, all Named Type objects of
bpe are to be deleted. For each object on the list, the conditions in the Access Control List
&accessControl field of the object to be deleted shall be.evaluated. If the conditions are satisfied,

bn is otherwise feasible, the MMS server shall perform-the following steps.

[S server shall remove the reference to this Named ' Type object from the &NamedTypes field of
ss Control List object referenced by the &accessControl field of this Named Type object.

[S server shall delete the Named Type-object.
are not satisfied, do not delete this.object.

Type objects of the specified)scope have been deleted, a Result(+) shall be issued with the values
Number Matched and Namber Deleted parameters.

s in the deletion of-any of the specified objects, a Result(-) shall be issued with the Number
ter indicating the'number of objects that were deleted. Failure to delete an object because the
fied in the refefenced Access Control List object were not satisfied shall not be deemed an error.

fmance

Céess Services define parameter conformance requirements for the MMS server. These

requirements a

14.18.1 Static

& described below.

Conformance

The static conformance statement for an implementation shall state the level of support that it provides, if any, for
uninterruptibility of access to variables described by Named Variable and Unnamed Variable objects.
Uninterruptibility of access is defined to mean that:

a) read acc
b)

local or
204

ess is performed with the guarantee that the variable is not changing while being read;

write access is performed with the guarantee that all potential concurrent access to the variable (whether

remote, for read or for write) is inhibited during the write.
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If an implementation supports uninterruptibility of access for a subset of its variables, the static conformance
statement shall specify the requirements associated with this subset, and shall specify whether or not variables

failing to meet these requirements are accessible using MMS services.

In addition to the required statement concerning uninterruptibility of access, an implementation supporting vadr
shall specify its address format or formats, and shall specify the relationship between an address and an inherent

type associated with that address.
14.19 Guidance To Implementors

Subclause 14.19 and its subclauses are informative.

mple-ta-the hiah ample hece co e oantended acorua

with this International Standard in mind.

Due to this wide range of requirements, not all of the Variable Access services are approptiate for e
is expected that there will be three primary environments for implementation of MMSWariable accgd
They have been classified as follows:

a) vnanmtonly - serving the needs of systems designed with MMS in mind;

b) vadr -only - serving the needs of simple systems and of systemg-that, due to age or other co
not justify vnamsupport;

c) vnhamwith-vadr - serving the needs of systems that were not designed with MMS in mind,|
it is justified, for whatever reason, to bring as much as possible of the vnamonly functional
device.

NOTE Other environments are possible and are not prohibited.
The conformance issues associated with these three environments are described below.

14.19.1 VNAM-only

A vnamonly system is one that has been designed with MMS in mind. It directly supports the Var
model through the local definition of MMS Named Variable objects by the serving application proc
the VMD exists. These objectshave Access Method attribute not equal to publ i ¢. Unnamed Var|
are not supported, thoughrthe-access method associated with a Named Variable object may, in fact,

address information.

From a parameter-cenformance stand-point, this system will support vnam It is likely to support b
st r 2 (and thus'hest greater than zero) and it may also support val t .

14.19.2VADR-only

Théy-adr -only system is one that is either quite simple, thus not justifying vhamonly, or it has nof
with MMS in mind and does not justify the complexity of the vhamwith-vadr environment. This

The MMS Variable Access services are intended to serve the needs of a wide range of systems, from the most

ed with this
bt designed

very VMD. It
Ss services.

hsideration, do

and for which
ty to the

able Access
bss in which
able objects
make use of

thstr1and

been designed
system

supports Unnamed Variable objects only. From a parameter conformance stand-point, this system v

ill support

vadr . It is unlikely to support either st r 1 or st r 2 (and thus nest will be equal to zero and val
supported). Vhamis not supported.

t will not be

NOTE Note that while no variable names are supported in this system, names for other objects, such as Domains and

Program Invocations, may still be supported.

14.19.3 VNAM-with-VADR

This environment encompasses all MMS-capable systems that implement the Variable Access services and that are
not included in the previous environments. The goal of this environment should be to present a vhamonly view

to most clients.
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15 Data Exchange Management Services

This clause provides an object model for the following object:
DATA-EXCHANGE

This clause specifies the following services:

ExchangeData
GetDataExchangeAttributes

The Data Exchange management services pr0V1de facﬂltles that allow an MMS client to 1nV0ke a procedure at the
VMD. This re i e e
describes the

S Model for Data Exchange The ExchangeData service is described in 15 2 and the

GetDataExchanlgeAttributes service is described in 15.3. These services are intended to provide functions not
available through use of other MMS services, and shall not be used to circumvent the spirit or intent of those
services.

15.1 The Data Exchange management model

This clause defines the MMS Model for the Data Exchange object and the related Data Exchafige-function. A data
exchange object is an abstract element of a VMD that is capable of invoking (when requested)-a real procedure.
This procedure may require data as input and may produce data as output.

NOTE Implem
remote
used fo
Exchan|

entation of Data Exchange on a real device may take different forms. One-foum could be realisation as a
procedure call. Another form could be message function blocks on a progfammable device. These may be
synchronization of processing by having a logical thread of execution\stalled waiting for receipt of the Data
be message.

15.1.1 D-Exdhange Function

The D-Exchang
Exchange funct
real procedure 3
the processing i

e function represents the processing of a data exchange service at the VMD. Parameters of the D-
on are the state of the VMD and the values of the input parameters. The relationship between the
nd the Data Exchange object that is used tefinvoke it is modelled by the D-Exchange function. If
5 successful, the result is a set of values-forthe output parameters.

15.1.2 The Data Exchange object model

DATA- EXCHANGE :: = CLASS {
&nane I dentilf iyer,

-- this field shall be uni que~anpong all Data Exchange objects within the VMD
& nUse BEOLEAN,
&accessCpntr ol I'dentifier,
&r equest SEQUENCE OF TypeDescri ption,
& espons¢ SEQUENCE OF TypeDescri ption,
&l i nked BOOLEAN,

-- The fol ljowi ng attribute shall appear if an only if

-- the val Jye of & inked is true.
é}&progr am nvocat-i-en Identifier

15.1.21 &name

The &name field uniquely identifies the Data Exchange object within the VMD.

15.1.2.2 &inUse

The &inUse field indicates whether (true) or not (false) the Data Exchange object is performing the D-Exchange
function.

15.1.2.3 &accessControl

The &accessControl field identifies an Access Control List object that provides conditions under which this Data
Exchange object may be written or have its access control changed.
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15.1.24  &request
The &request field specifies the data types of input data (if any) to the underlying procedure.
15.1.2.5 &response
The &response field specifies the data types of output data (if any) to the underlying procedure.
15.1.2.6  &linked

The &linked field indicates whether (true) or not (false) the Data Exchange object is linked to a Program
Invocation.

—15-1.2.7——&programinvocation

The &programInvocation field, which exists only for a Data Exchange object having &linked\field ¢qual to true,
specifies the Program Invocation to which the Data Exchange object is linked.

15.2 ExchangeData service

The Exchange Data Service is used by an MMS client to invoke a predefined procedure referenced by a Data
Exchange object at the VMD.

15.2.1 Structure
The structure of the component service primitives is shown in Table’ 88.

Table 88 - DataExc¢hange service

Parameter Name Req Ind Rsp Cnf CBB
Argument M M=)
Data Exchange Name M M(=)
List of Request Data M M(=)
Result(+) S S(=
List of Responsé Data M M(=)
Result(-) S S=)
Error Type M M=)

15.2:414 Argument

This parameter shall contain the parameters of the Exchange Data service request.

15.21.11 Data Exchange Name

This parameter, of type Object Name, shall specify the &name field of the Data Exchange object that is to be
invoked.

15.21.1.2 List of Request Data

This parameter, of type List of Data, shall specify the list of data values to be delivered to the Data Exchange
object. The data values shall correspond in type and number to that specified by the &request field of the Data
Exchange object specified by the Data Exchange Name parameter. If no data values are specified by this List of
Request Data parameter, an empty list shall be transmitted.
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15.2.1.2  Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result shall return the
following parameters.

15.2.1.21 List of Response Data

This parameter, of type List of Data, shall specify the list of data values to be returned to the MMS client. The

data values shall correspond in type and number to that specified by the &response field of the Data Exchange
object specified by the Data Exchange Name parameter. If no data values are specified by this List of Response

Data parameter,

15.2.1.3

The Result(-) p
in detail in clau:

an empty list shall be transmitted.

Result(-)

irameter shall indicate that the service request failed. The Error Type parameter, which is defined
se 24, provides the reason for failure.

15.2.2 Servi¢e Procedure

15.2.2.1 Preconditions

The MMS Servgr shall verify:

a) that the Pata Exchange object referenced does exist;

b) that the |ist of request data in the service request conforms to the data types specified in the &request field
of the Dpta Exchange object;

c) that all the conditions in the Access Control List object referenced by, the &accessControl field of the

d) all the ¢

object a

if the D4
exist an
local mad

If any of these g

15.222 A

The MMS Serv
exchange (see 1
&inUse field to
Exchange funct
parameter shall

If the Data Excl

VMD at satisfied for the service class = WRITE;

bnditions in the Access Control List specified by thé&accessControl field of the Data Exchange
e satisfied for the service class = WRITE;

ta Exchange object is linked to a Programr-Itivocation, that the associated Program Invocation does
| is in the r unni ng state. The effectofithis service on the Program Invocation, if any, shall be a
tter.

onditions is not satisfied, the MMS Server shall return a Result(-).

ctions

er shall set the valueof the &inUse field of the Data Exchange object to true and perform a data
5.1.1). After the\D-Exchange function completes, the MMS Server shall change the value of the
false and issug¢‘a Result(+) service response, which shall convey the output values of the D-

on in the List of Response Data. The list of data values conveyed in the List of Response Data

conforntin type and number to the &response field of the Data Exchange object.

hange object is linked to a Program Invocation and the Program Invocation transitions out of the

runni ng state
matter.

Fe] 1 n = 1 £ : CHE T £ 1 £l £ . : 1 1
WIHT UIC Ddld EXCIAITZEC TUIICUOIT IS OCIITE PCTTOIIITU, SUCCTSS O I4ITUIT U1 UIC STIVITUC TS d 1004l

The method of implementation of the D-Exchange function is a local matter. If the D-Exchange function allows
multiple concurrent instances of execution of the procedure, the value of the &inUse field shall be true if any
instance is active.

Success or failu

re of this service shall not be conditioned on the result of the procedure. Results of the procedure,

if any, shall be returned as part of List of Response Data.

208
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15.3 GetDataExchangeAttributes service

The GetDataExchangeAttributes service is used by an MMS client to request that an MMS server return the

attributes associated with the specified Data Exchange object.
15.3.1 Structure

The structure of the component service primitives is shown in Table §9.

Table 89 - GetDataExchangeAttributes service

Parameter Name Req Ind Rsp Cnf CBB
Argument M M=)

Data Exchange Name M M(=)
Result(+) S S=)

In Use M M=)

List Of Request Type Specifications M M(=)

List of Response Type Specifications M M(=)

Program Invocation C C(=)

Access Control List C C(=) aco
Result(-) S S(=)

Error Type M M(=)

15.3.1.1 Argument
This parameter shall contain the parametér.of the GetDataExchangeAttributes service request.
15.3.1.1.1 Data Exchange Name

This parameter, of type Object\Name, shall be the &name field of the Data Exchange object whose
requested.

15.3.1.2 Resuli(#)

The Result(+)parameter shall indicate that the service request succeeded. A successful result shall
following patameters.

15.3:4.21 In Use

This parameter, of type boolean, shall indicate the value of the &inUse field.

15.3.1.2.2 List of Request Type Specifications

return the

httributes are

This parameter, of type List of Type Specification, shall indicate the value of the &request field. If no types are

specified by this List of Request Type Specifications, an empty list shall be transmitted.

15.3.1.2.3 List of Response Type Specifications

This parameter, of type List of Type Specification, shall indicate the value of the &response field. If no types are

specified by this List of Response Type Specifications, an empty list shall be transmitted.
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15.3.1.24 Program Invocation

This optional parameter, of type Identifier, shall indicate the value of the &programInvocation field if present. If
the value of the &linked field is true, this parameter shall be present, otherwise it shall be omitted.

15.3.1.2.5 Access Control List

This parameter, of type Identifier, shall be the value of &accessControl field. This field indicates the Access
Control List object that controls access to this Data Exchange object. This parameter shall not appear unless the
aco parameter CBB has been negotiated.

15.3.1.3  Result(-)

The Result(-) pgrameterstrattmdicate that the service Tequest fatted—The Error Type parameter; which s defimed
in detail in clauge 24, provides the reason for failure.

15.3.2 Servi¢e Procedure
The MMS servgr shall verify that the specified Data Exchange object exists. If the Data Exchange obj€ct-does not

exist a Result(-) response shall be returned. Otherwise the attributes of the Data Exchange object shall’lbe
returned.

16 Semaphore Management Services

This clause proyides object models for the following objects:

SEMAPHORE SEMAPHORE-ENTRY
NAMED-TOKEN

T

This clause speg¢ifies the following services:

TakeControl ReportSemaphoreStatus

RelinquishControl ReportPoolSemaphoreStatus
DefineSemaphdre ReportSemaphoreEntryStatus
DeleteSemaphojre AttachToSemaphore modifier

The Semaphorel Management clause contains services that allow synchronization, control and coordination of
shared resourcep between MMS users. The mechanism provided by the MMS server is a set of operations on a
semaphore objeft.

A semaphore mpy be used by MMS.user's to control the access to a specific subset of the (real) resources of the
MMS server, to| control access toMMS objects within the VMD, or to synchronize remote applications. The use
of semaphores to control access)toMMS objects is described in clause 9. The MMS server enforces these rules
with regard to NIMS objects{>When a semaphore is used to control access to real resources, the MMS server does
not enforce the protection‘ofia specific subset by a semaphore and the rules of use of a semaphore in a given
application are $ubject to prior agreement between the user applications.

The application|may prevent deadlock by using timers, either in the MMS server by providing a parameter in the

service primitive used for obtaining the control of a semaphore, or in the MMS client by cancelling pending
requests.

16.1 The Semaphore Management Model

The Semaphore Management Services apply to semaphore objects managed by an MMS server. MMS has two
classes of semaphore objects:

a) Token Semaphores;
b) Pool Semaphores.

Each class of semaphore is defined by a state machine and specific attributes.
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A semaphore is defined as a specific instantiation of the attributes of a generic semaphore class, and is referenced
by a VMD-specific name. This name follows the same rules as every object name in the VMD. The instantiation

of a semaphore may be predefined in the VMD or defined by the DefineSemaphore service.

NOTE MMS only provides a service for the definition of token semaphores. A pool semaphore requires a li

nking between

some physical or logical local entities in the real device and the named-token handled by the pool semaphore in the
VMD. Typically, a pool semaphore is the representation in the VMD of a real pool semaphore controlling real
resources either from local or remote access; MMS cannot create objects in the real devices (only in the VMD), and
cannot create an explicit mapping between real and virtual resources. For this reason, pool semaphores can only be
predefined. The creation of a token semaphore is provided by MMS with the intent that this semaphore will be used

to synchronize applications between MMS-users, either by prior agreement or by use of the facilities
clause 9.

described in

A semaphore is modelled asa queue processor a llst of owners and a queue of requesters Each element of the

request modlﬁed by the AttachToSemaphore Modrﬁer or by local means, and is 1n1t1ahzed by the P
provided in the request. As soon as an element of the queue is served, it is moved into the listefthg owners. The
two classes of semaphores follow this general model, but each class defines a specific state. machine and a specific
queue-serving algorithm.

The owner of a semaphore is an Application Process, including possibly an Application Process loc
The owner is identified by an Application Reference. Unless the owner is a local*Application Procg
shall maintain the Application Association with the MMS server used for requesting the semaphore
owner relinquishes control of the semaphore. If the Application Association-disappears while a sen
under control of some external Application Process, the control of the seinaphore is either relinquis}
semaphore enters the hung state, depending upon the parameters spécified by the MMS client in th
request to take control of the semaphore.

An MMS client may issue multiple control requests on the sathe semaphore under the same or multi
Application Associations and gain multiple ownership of a token or pool semaphore. The MMS ser
differentiate these ownerships as long as they are not undet the same Application Association; howd
party MMS-user using the MMS services cannot differentiate them since the Application Associatig
only by the peer entities.

NOTE Multiple ownerships of a pool semaphate under the same association can be differentiated by the nar
multiple ownerships of a token semaphore under the same association can not be differentiated.

16.1.1 The Semaphore Object

This clause introduces the model of a semaphore object.

SEMAPHORE : : = CLASS ){
&nane oj ect Nane,
-- shall be unigue anong all semaphores within the VMD
&accessConty ol Identifier,
&cl ass ENUMERATED {
t oken ),
pool },
-- I f_t\he value of &class is token, the following two fields shall appear
&ntinber O Tokens | NTEGER OPTI ONAL,

&nbrrber O OmnedTokens | NTEGER OPTI ONAL,
--\kf the value of &class is pool, the following field shall appear

+MMS service
arameters

hl to the VMD.
ss, the owner
until the
aphore is still
1ed or the

b service

ple

ver is able to
ver, a third
n is known

hed-token;

&NanmedTokens NAMED- TOKEN OPTI ONAL,
&0Onner s SEMAPHORE- ENTRY OPTI ONAL,
&Requesters SEMAPHORE-ENTRYOPTHONAL;
}&event Condi ti on oj ect Narre

16.1.1.1 &name
The &name field identifies the semaphore. It shall be a VMD-specific Object Name.

16.1.1.2 &accessControl

The &accessControl field identifies an Access Control List object that provides conditions under which this

semaphore may be controlled by a MMS client, deleted, or have its access control changed.
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16.1.1.3 &class

The &class field may have the value t oken or pool ; it specifies the class of the semaphore.

16.1.1.4

&numberOfTokens

The &numberOfTokens field defines the maximum number of owners allowed for a token semaphore.

16.1.1.5

&numberOfOwnedTokens

The &numberOfOwnedTokens field contains the number of tokens currently owned for a token semaphore.

16.1.1.6

The &NamedT

&NamedTokens

16.1.1.7 &PDwners

The &Owners f}

16.1.1.8 &Requesters

The &Requeste
16.1.1.9

The &eventCon
semaphore obje]
specifies neve
value is net wo|
nor nal Pri or

&eventCondition

16.1.2 Named-token

This clause intr

NAMED- TOKEN : : =

&nane
&state
free | ,

bduces the model of the named-token object.

CLASS {
| dentifier,
ENUMERATED {

owned| } }

16.1.2.1 &hame

The &name fiel

16.1.2.2 &state

The &state field
semaphore-entr]

kens field identifies a set of named-token objects controlled by a pool semaphore.

ield identifies a set of semaphore-entry objects owning this semaphore.

I's field identifies a set of semaphore-entry objects waiting to obtain the control of this semaphore.

dition field identifies an Event Condition object whose &name field value is equal to the

ct's &name field value, whose &accessControl field references an Access Control List object that
for the choice of AccessCondition in the &deleteAccessCendition field, whose &eClass field

r k-t ri gger ed, whose &ecState field value is di sabl>ed, whose &priority field value is

i ty,and whose &severity field value is nor mal Severity.

d identifies the named-token. It shall be an Identifier and be unique to the semaphore that owns it.

idefitifies whether the named-token is available to a client (f r e€) or is owned by some
 Object for a client (owned).

16.1.3 The Semaphore-entry object

This clause introduces the model of the semaphore-entry object.

SEMAPHORE- ENTRY :: = CLASS {

-- this value shall

-- The following field shall

212

&entryl D

OCTET STRI NG

that is the parent of this object

&cl ass
si nmpl e,
nodi fier
&semaphor e
&request er
&aal dentifier
& nvokel D

ENUMERATED {

s

| dentifier,

Appl i cati onRef er ence,
| NTEGER,

I NTECGER,

be uni que to the senmaphore object

appear only if the semaphore is a pool senaphore
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&naned- t oken Identifier OPTIONAL,
&priority Priority,
&entryState ENUMERATED {

queued ,

owner

hung

-- The following field shall appear only if the entryState has the val ue queued.
& emai ni ngAcqbel ay CHO CE {
time Unsi gned32,
forever NULL } OPTI ONAL,
-- The following field shall appear
--only if the entryState has the val ue owner or hung.
& emai ni ngTi neCut CHO CE {

tine Unsi gned32,
forever NULL } OPTI ONAL,
&abort OnTi meCQut BOOLEAN,

&r el i nqui shl f Lost BOCOLEAN }

16.1.3.1 &entrylD

The &entrylD field identifies a semaphore-entry object and shall be unique for all the semaphore-erjtry objects
related to a given semaphore.

16.1.3.2 &class

The &class field contains the value nodi f i er if the semaphore-entry has been created by a servicg modified by
the AttachToSemaphore Modifier, otherwise it contains the value si npl, &

16.1.3.3 &semaphore

The &semaphore field identifies the semaphore requested or owned by the semaphore-entry.

16.1.3.4 &requester
The &requester field identifies the Application Process\whose request created the semaphore-entry.

16.1.3.5 &aaldentifier

The &aaldentifier field identifies the Application Association on which the semaphore-entry was crgated. This
field cannot be reported through any ofithe MMS services.

16.1.3.6  &invokelD

The &invokelD field identifies'a Transaction object in the VMD. This Transaction object exists at least as long as
the semaphore-entry is waiting for the control of the semaphore if the &class field is Si npl e, or ag long as the
semaphore has not beén)rélinquished if the &class field is nodi f i er. The possible nesting of modifiers is
managed by this Transaction object.

16.1.3.7 &namedToken

The &iamed-token field is present if and only if the requested semaphore is a pool semaphore. It identifies the
named-token object related to this semaphore.

16.1.3.8 &priority

The &priority field specifies the priority that the semaphore-entry shall have relative to other semaphore-entry
objects while in the waiting list. The &priority field shall be an integer with values ranging from zero (0) to one
hundred twenty-seven (127) inclusive. Zero shall represent the highest priority, sixty-four (64) the normal priority
and one hundred twenty-seven (127) the lowest priority. Treatment of priority by the MMS server is a local
matter.

Priority ::= INTEGER (O0..127)

normal Priority Priority ::= 64
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16.1.3.9

&entryState

The &entryState field specifies the state of the semaphore-entry object. It shall have a value either queued,

owner, or hun
list, owner whi

g. The &entryState field contains the value queued while the semaphore-entry is in the requestor
le it is in the owner list and the Application Association is still maintained, and hung while it is in

the owner list and the Application Association is lost.

16.1.3.10 &remainingAcqDelay

The &remainingAcqDelay field shall specify the duration of time that a semaphore-entry can remain in the
&entryState queued. This field only has meaning if the &entryState field has the value queued. The value

shall be either a

16.1.3.11 &
The &remainin
&entryState OW
hung. The val

positive number or the value f or ever.

b TimeOut field shall specify the duration of time that a semaphore-entry can remain in the
her or hung. The field shall only have meaning if the &entryState field has the value owner lor
e is either a positive number or the value f or ever .

16.1.3.12 &abortOnTimeOut

The &abortOn]T]
shall be aborted
associated with
define remedial
NOTE Therei
subordi
Conditi

imeOut field is a boolean that specifies whether (true) or not (false) the Applicatien Association
if the Control Time Out occurs. The requesting MMS-user may make use of'the Event Condition
the semaphore together with appropriate Event Actions and Event Enrollments (see clause 18) to
procedures that should be performed following a Control Time Out.

only one Event Condition for any given semaphore. This Event Condition reflects the state of all the
hate semaphore-entry objects in that if a Control Time Out occurs for,any semaphore-entry object, this Event
pn is triggered. An MMS client may make use of the ReportSemaphoreEntryStatus service to determine

which §emaphore-entry caused the transition; this Entry will be in the (A state.

16.1.3.13 &

The &relinquisl
semaphore if th
in such a situati
in the &entrySt

16.1.4 Mode

The semaphore

elinquishlifLost

\[fLost field is a boolean that specifies, if true, that the semaphore-entry shall relinquish the

e Application Association identified by the.&adldentifier field is lost. The value false means that,
bn, the semaphore-entry shall not relinquish the semaphore, but rather shall place the value hung
hte field value.

of a Semaphore-entry

entry model is provided in Figure 13.
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Non-Existent
1,2,3 4,5,6,3
8,9,10,11,3
Queued
7 4,3
12,13,3
Owner Hung
14

Figure 13 “Semaphore Entry model

Transitions of the model are as follows:

1 Attach To Semaphore Modifier 10 Control Time Out and Aboft on Time Out

2 Take Control request and Relinquish if Connecti¢gn Lost

3 local Action 11 Association Abort

4 Time Out and Relinquish if Connecti¢gn Lost

5 Cancel request 12 Association Abort and

6 Association Abort not Relinquish if Connectign Lost

7 Semaphore Available 13 Control Time Out and not Abort on Time Out
8 Relinquish.Control request 14 Preempt

9 Modified.request processed

A semaphore-gntry shall be created either by a TakeControl request, or by any MMS service request modified by
an AttachTeSenaphore Modifier, or by a local action requesting control of the semaphore. After creation, the
semaphorézentry shall be placed in a queue.

The-queue shall be ordered by an algorithm dependent on the class of semaphore serving the queue.| When the
sémaphore-entry is at the top of the queue and the semaphore is able to serve it, the semaphore-entry shall be
granted control of the semaphore and shall be removed from the queue. If the semaphore-entry has peen created

by a TakeControl request, a Result(+) response shall be issued. If it has been created by a modified request, the
modified request shall be released for further processing as specified in the service procedure under control of the
Transaction object.

If the Remaining Acquisition Delay timer associated with the request expires before control has been granted, the
semaphore-entry shall be deleted and a Result(-) response shall be issued.

A semaphore-entry that is in control of the semaphore shall release control of the semaphore either following a
RelinquishControl request issued on the same association, or when the modified request has been processed, or by
local means, depending upon the way the control had been requested. If a Control Time Out occurs, depending
upon the value of the Abort on Time Out attribute, either the association shall be aborted and the semaphore-entry
processed as for an association abort, or the semaphore-entry shall be placed in the hung state. The related Event
Condition shall be triggered.
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If the application association upon which the request was received is aborted while the semaphore-entry is in
control of the semaphore and the value of the &relinquishIfConnectionLost field is true, the control of the
semaphore shall be released. If the application association upon which the request was received is aborted while
the semaphore-entry is in control of the semaphore and the value of the &relinquishIfConnectionLost field is false,
the semaphore-entry shall remain in the hung state until a preemptive TakeControl request is issued by any

MMS-user.

Multiple reques
independent. T

ts for control of a single semaphore, issued by the same MMS client to the same MMS server are
herefore the second request shall remain queued while the first request is served.

16.1.5 Model of the token semaphore

The token semaphore is described by the model in Figure 14.

Take Control Token

Free Tokens Relinguish Token Owned Tokens

A token semapl]

Figure 14 - Token Semaphore model

ore is modeled by a collection of identical tokens, each token evolving between the states f r ee

and owned. The total number of tokens represents the maximum numbgt of owners of the semaphore (a token

semaphore with
number of f r e
from the state f
owned to the s

Each owned to
transition mode
the state queus
state owner .

At the creation

token shall evol
token and there
a semaphore-en|
following a Rel
through a local

associated semd

The queue of w|

only one token is a mutually exclusive semaphore). The state of the semaphore is defined by the
b tokens and the number of owned tokens. The Take Control Token transition moves one token
I ee to the state owned, and the Relinquish Token transition moves one token from the state
ate f r ee.

ken is associated with a semaphore-entry in' the state owner or hung. The Take Control Token
s the association of a token with a semaphore-entry and the transition of a semaphore-entry from
d to owner . The Relinquish Control transition models the deletion of a semaphore-entry in the

hf the semaphore, all thetokens shall be f r ee. As soon as a semaphore-entry is created, one

ve into the state owned. A token shall evolve from f r ee to owned each time there isafr ee

is a semaphore-entry-in the state queued, either following the release of a token or the creation of
(ry. A token shall evolve from owned to f r ee when the associated semaphore-entry is deleted,
nquishControhsrequest or the end of processing of a AttachToSemaphore modified request, or
hction. A preempt request shall maintain the token in the state owned while changing the
phore-entry«

hiting.semaphore-entries shall be served on a first-in-first-out basis for the entries of same priority.

The algorithm

sedfor handling prioritized queues is a local matter, and shall be specified in the Configuration

and Initializatio

n Statement (CIS) (see ISO 9506-2, clause 25).

16.1.6 Model of the Pool Semaphore

A pool semaphore may be described by the model in Figure 15.
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Take Control of aNamed Token
Free Named Owned Named

Tokens Token
Relinquish a Named Token

Figure 15 - Pool Semaphore model

A pool semaphore is modeled as a collection of named-tokens, each named-token evolving between|
fr ee and owned. The difference between a token semaphore and a pool semaphore fronr a‘odel
view is that the tokens handled by a pool semaphore are identifiable by a name that may bespecifie

1 when

requesting the semaphore. With that difference, the description of the token semaphore-applies to the pool

semaphore.
The queue of waiting semaphore-entries shall be served on a first-in-first-out-basis for the entries of]
If the entry at the top of the queue requests a non-available named-tokeng this entry shall remain at t
queue and the next entry processed. The algorithm used for handling pfioritized queues is a local m
be specified in the Configuration and Initialization Statement (CIS)-(see ISO 9506-2, clause 25).
16.2 TakeControl service

The TakeControl service may be used by an MMS client(in order to obtain control of a semaphore.
16.2.1 Structure

The structure of the component service primitives is shown in Table 90.

Table 90 - TakeControl service

the states
ing point of

Parameter Name Req Ind Rep Cnf CBB
Argument M M=)
Semaphaore,Name M M=)
Named, Token U U=
Priotity M M(=)
Acceeptable Delay U uE)
Control Time Out U U=)
Abort On Time Out C C)
Relinquish if Connection Lost M M(=)
Apptication To Preempt U 0=
Result(+) S S(=)
Named Token C C(®)
Result(-) S S(=)
Error Type M M(=)
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16.2.1.1

Argument

This parameter shall convey the parameters of the TakeControl service request.

16.2.1.1.1
This parameter,

16.2.1.1.2

Semaphore Name
of type Object Name, shall specify the &name field of the semaphore to be controlled.

Named Token

This optional parameter, of type Identifier, shall be provided if and only if the semaphore is a pool semaphore. If
provided, it shall specify the named-token controlled by the pool semaphore over which the MMS client wishes to
be granted control. If this parameter is not provided and if the semaphore is a pool semaphore, the choice of the

allocated nameg
16.2.1.1.3

This parameter,
compared to ot}
that are awaitin

16.2.1.1.4

This parameter
wait for control
that no delay is
shall fail.) The

=LOKCIT SIIall OC TTIadCT Dy UIC IVIIVLLS STIVCL.
Priority

of type integer, shall identify the priority that this TakeControl service request should have.as
er (possible) TakeControl requests, as well as to services using the AttachToSemaphore-Modifier,
b the semaphore identified in the TakeControl request.

Acceptable Delay

Ghall indicate either the duration of time in milliseconds for which the requesting user is willing to
to be allocated, or the value f or ever . If a zero value is specified forthis parameter, this means
acceptable. (That is, if the semaphore or named-token is not immediately available, the service

branularity of one millisecond is not required. The granularity supported by the MMS server shall

be specified in the Configuration and Initialization Statement (CIS) (see ISO9506-2, clause 25).

16.2.1.1.5

This parameter
held (after it is

Control Time Out

shall specify either the duration of time in millisecefids for which control of the semaphore may be
btained), or the value f or ever . If this time limit is exceeded, and the value of the Abort On

Time Out paranpeter is true, the Application Association shall‘be aborted with a provider abort and the semaphore-

entry shall be rd
Lost parameter.
semaphore-entr]
The granularity
specified in Cof

16.2.1.1.6
This parameter,
shall specify th3
specify that the
16.2.1.1.7

This parameter,

linquished or changed to the hung state according to the value of the Relinquish If Connection

If this time limit is exceeded and the value of the Abort On Time Out parameter is false, the
i shall be changed to the hung state. T either case, the related Event Condition shall be triggered.
of one millisecond is not requiredi\The granularity supported by the MMS server shall be
ifiguration and Initialization Sfatement (CIS) ( see ISO 9506-2, clause 25).

Abort On Time Out
of type boolean, shall be provided if the Control Time Out parameter is provided. The value true
t the Associatiemshall be aborted in case the Control Time Out expires. The value false shall
related Event-Condition shall be signalled.

Relinquish If Connection Lost

oftype boolean, shall specify if true that the MMS server shall relinquish the semaphore if the

owner of the se

aphore 10Ses the ability 1o control 1, €1ther duc 1o the 10SS OT th€ assocCiation used I0r acquiring

the semaphore, or to a local failure. The value false shall mean that in the same situation the MMS server shall
maintain the semaphore in the owned state, with the associated semaphore-entry in the hung state.

16.2.1.1.8

Application To Preempt

This optional parameter, of type Application Reference, shall specify the owner of a semaphore-entry that is in the
hung state. The presence of this parameter shall indicate that the requester of the service wants to take control of

a semaphore by
Application To

218

preempting control of a semaphore-entry having state hung whose owner matches the
Preempt parameter.
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16.2.1.2  Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result shall include the
following parameter.

16.2.1.21 Named Token

If the specified semaphore is a pool semaphore, this parameter shall either specify the named-token specified in
the Named Token parameter of the request, or a named-token allocated from the pool of named-tokens if the
Named Token parameter was not provided in the request. If the specified semaphore is a token semaphore, this
parameter shall not be present.

16.2.1.3  Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter; whiich is defined
in detail in clause 24, provides the reason for failure.

16.2.2 Service Procedure

16.2.2.1 Actions if Application To Preempt parameter is not present
16.2.2.1.1 Preconditions

The MMS server shall:

a) verify that the semaphore identified by the Semaphore Nani€ parameter exists;

b) if the Named Token parameter is present in the indication primitive, verify that the semaphote is a pool
semaphore and that a named-token corresponding/to this parameter exists;

c) verify that all the conditions in the Access Control List object referenced by the &accessCorjtrol field of
the VMD are satisfied for the service class= LOAD;

d) verify that all the conditions in the Actess Control List object referenced by the &accessCortrol field of
the semaphore are satisfied for the-Service class = LOAD.

If any of these conditions is not satisfied, a Result(-) shall be returned with an error class = ACCES$ and error
code = OBJECT-ACCESS-DENIED. The remainder of this procedure shall be skipped.

16.2.2.1.2 Step 1

The MMS server shall create a semaphore-entry object and add it to the &Requesters field of the semaphore. The
fields of the semaphore-entry shall be initialized as follows:

a) The,&entrylID field shall contain a locally selected value unique to this semaphore.

b) The &class field shall be set to si npl e.

) The &semaphore field shall be initialized to the semaphore indicated by the Semaphore Nanre parameter.

d) The &requester field shall identify the Application Process that issued the request.

e) The &aaldentifier field shall be initialized to a value identifying the application association over which the
request was received.

f) The &invokelD field shall be initialized to the value of the Invoke ID parameter of the indication (see 5.5).

g) If the semaphore is a pool semaphore, the &namedToken field shall be initialized to the value of the
Named Token parameter of the indication if provided, otherwise it shall be empty.

h) The &priority field shall be initialized to the value of the Priority parameter.

i) The &entryState shall be initialized to the value queued.
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If no value of the Acceptable Delay parameter is provided, the value of the &remainingAcqDelay field

setto f or ever . Ifa value of this parameter is provided, the &remainingAcqDelay field shall be

initialized to the value of the Acceptable Delay parameter, and the associated Acquisition Delay Timer

If no Control Time Out parameter is provided, the value of the &remainingTimeOut field shall be set to

f or ever. Ifa value of this parameter is provided, the &remainingTimeOut field shall be initialized to the
value of the Control Time Out parameter.

If the Abort On Time Out parameter is present, the &abortOnTimeOut field shall be initialized to the value

bort On Time Out parameter.

The &relinquishIfLost field shall be initialized to the value of the Relinquish If Connection Lost parameter.

i)}
shall be
activated.
k)
1)
of the A
m)
16.2.2.1.3

If the semaphor
wait until the ng
not present in th
field in the &nal

a)
b)

Change
Remove
c) Place th
16.2.2.1.4

If the semaphor
&numberOfToK

a) Increasd
b) Removd
c) Place th
16.2.2.1.5

Return a Result
16.2.22 A
16.2.2.2.1

The MMS servg

a) verify th

Step 2 - Pool semaphore
e is a pool semaphore and if the Named Token parameter is present in the indication primitive;
med-token identified by this parameter is in the f r ee state. If the Named Token parameter was
e indication primitive, wait until there is any named-token in the f r ee state and place its.&name
medToken field of the semaphore-entry. Then:
the &state field of this named-token to owned.
the semaphore-entry from the &Requesters field of the semaphore.
b semaphore-entry in the &Owners field of the semaphore.

Step 2 - Token semaphore

e is a token semaphore, wait until the &numberOfOwnedToKens field is less than the
ens field of the semaphore. Then:

by one the &numberOfOwnedTokens field of the'semaphore.

the semaphore-entry from the &Requestersifield of the semaphore.

e semaphore-entry in the &Owners field/of the semaphore.
Step 3

+).

ctions if Application To Preempt parameter is present
Preconditions

r shall:

at'the semaphore identified by the Semaphore Name parameter exists.

b)

verify that there exists at least one semaphore-entry whose &requester field matches the Application to

Preempt parameter and whose &entryState field is hung.

¢)

if the semaphore is a pool semaphore and the Named Token parameter is present in the indication

primitive, verify that the Named Token parameter matches the &namedToken field of the semaphore-entry.

d)

verify that all the conditions in the Access Control List object referenced by the &accessControl field of

the VMD are satisfied for the service class = LOAD.

e)

verify that all the conditions in the Access Control List object referenced by the &accessControl field of

the semaphore are satisfied for the service class = LOAD.
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If any of these conditions is not satisfied, a Result(-) shall be returned with an error class = ACCESS and error
code = OBJECT-ACCESS-DENIED. The remainder of this procedure shall be skipped.

16.2.2.2.2 Step 1

If there is more than one semaphore-entry that matches the Preconditions, the MMS server shall choose one of
them (local matter) to preempt. For the selected semaphore-entry, the MMS server shall:

ISO 9506-1: 2003(E)

a) replace the current value of the &requester field with the Application Reference value of the MMS client.

b) replace the current value of the &aaldentifier field with a value identifying the Application Association

over which this indication was received.

indication.

d) if the Remaining Control Time Out parameter is not present in the indication, set the yalue o
&remainingTimeOut field to f or ever and deactivate any associated Remaining Control T

e) if a Remaining Control Time Out parameter is present in the indication, set'the’&remainingT]|

to the value in the indication and activate the associated timer.
f) set the &entryState field to owner .
2) set the &class field to si npl e.
Return a Result(+).

16.3 RelinquishControl service

The RelinquishControl service may be used by an MMS-user to relinquish control of a semaphore ff

control is held.
16.3.1 Structure
The structure of the component seryice-primitives is shown in Table 91.

Table 91 - RelinquishControl service

arameter of the

ff the

br which

Parameter Name Req Ind Rep Cnf CBB
Arguinent M M=)
Semaphore Name M M(=)
Named Token C CHE)
Result(+) S S(=)
Result(-) S S(=)
Error Type M M(=)

16.3.1.1 Argument

This parameter shall convey the parameters of the RelinquishControl service request.
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16.3.1.1.1
This parameter,
16.3.1.1.2

This parameter,

Semaphore Name

of type Object Name, shall be the name of the semaphore for which control is to be relinquished.

Named Token

of type Identifier, shall be provided if the semaphore is a pool semaphore and shall not be

provided otherwise. It shall specify the named-token to be relinquished and shall be the same as the named-token
from the Result(+) parameter of the TakeControl.confirm service primitive in which control was granted, if issued.

16.3.1.2

The Result(+) p
service specific

16.3.1.3

The Result(-) p
in detail in clau

16.3.2 Serviq
16.3.2.1

The MMS serv{

a) verify th
b) verify th

field ref
c) if the N

entry rel
If any of these g
16.3.2.2 A

If there are mul
one entry (local

For the selected

Result(+)

arameter shall indicate that the service request succeeded. A successful result does not return

pPardallicicrs.

Result(-)

irameter shall indicate that the service request failed. The Error Type parameter, which is.defined
ke 24, provides the reason for failure.

te Procedure

Preconditions

r shall:
at the semaphore identified by the Semaphore Name exists.

at there is at least one semaphore-entry on the &Owners figld of the semaphore whose &requester
prences the Application Process of the MMS client.

med Token parameter is present in the indication, that the &namedToken field of this semaphore-
erences this Named Token, and that the Named-Token is in the owned state .

onditions is not satisfied, return a Result(¢);and skip the remainder of this procedure.
ctions

iple semaphore-entries that meep the criteria of this service procedure, the MMS server shall select
matter) for deletion.

semaphore-entry. the MMS server shall:

maphore is a peol'semaphore, change the state of the Named Token indicated by the
Token field ofthe semaphore-entry to f r ee.

maphore.is'a token semaphore, decrease by one the value of the &numberOfOwnedTokens field of
phote!

a) if the se
&named
b) if the se
the sem:
c) remove
d)

he semaphore-entry from the &Owners 1ield ot the semaphore.

delete the semaphore-entry.

Return a Result(+).

16.4 Define

The DefineSem

Semaphore service

aphore service may be used by an MMS client to create a token semaphore at the MMS server.

16.4.1 Structure

The structure of the component service primitives is shown in Table 92.
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Table 92 - DefineSemaphore service

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Semaphore Name M M=)
Number of Tokens M M=)
Result(+) S S=)
Resnlt(-) S S(=)
Error Type M M(=)

16.4.1.1 Argument
This parameter shall convey the parameters of the DefineSemaphore service request.
16.4.1.1.1 Semaphore Name

This parameter, of type Object Name, shall be the name to be associdted with the semaphore to be created. It shall
be a VMD-specific name.

16.4.1.1.2 Number of Tokens

[¢]

This parameter, of type integer, shall specify the numberof owners allowed to control the semaphor
simultaneously.

16.4.1.2  Result(+)

The Result(+) parameter shall indicate that-the service request succeeded. A successful result does fot return
service specific parameters.

16.41.3  Result(-)

The Result(-) parameter shall'indicate that the service request failed. The Error Type parameter, which is defined
in detail in clause 24, provides the reason for failure.

16.4.2 Service Procedure
16.4.2.1 Preconditions
The MMS server shall:

a) verify that all the conditions in the Access Control List object referenced by the &accessCorftrol field of

OAD

41 AWAW ARY e 1 _C 41 - 1 L
UIU VIVILY arv SAlSIIUU TUL UIU SUITVILU ULadS — L'UALJ.
b) verify that no semaphore already exists whose &name field is equal to the Semaphore Name parameter.

If any of these conditions is not satisfied, a Result(-) shall be returned with an error class = ACCESS and error
code = OBJECT-ACCESS-DENIED. The remainder of this procedure shall be skipped.

16.4.2.2 Actions

The MMS server shall create the semaphore and initialize it as follows:

a) The &name field shall be set to the value of the Semaphore Name parameter.
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b) The &accessControl field shall be set to reference an Access Control List object that will report the value
of MMS Deletable as true (see 9.1.4). The predefined symbol '™ _Deletable' (see 25.3.2.1) may be used for
this purpose.

c) The new semaphore shall be added to the &Semaphores field of the Access Control List object referenced
by the &accessControl field of this semaphore.

d) The &class field shall be set to t oken.
e) The &numberOfTokens field shall be set to the value of the Number Of Tokens parameter.

f) The &numberOfOwnedTokens field shall be initialized to the value zero (0).

g) The & wners feld shall be pmpfy

h) The &Rpquesters field shall be empty.

1) An Event Condition object shall be created. The Event Condition object shall be initialized as follows:
1) The &name field shall be set equal to the value of the &name field of this semaphore.
2) The &accessControl field shall be initialized to reference an Access Control List'object that will

port the value of MMS Deletable as false (see 9.1.4). The predefined symbol'M NonDeletable'
see 25.3.2.2) may be used for this purpose.

3) This Event Condition shall be added to the &EventConditions field of the Access Control List field
teferenced by the &accessControl field of this Event Condition.

4) The &ecClass field shall be set to net wor k-t ri gger ed.

5) The &ecState field shall be set to di sabl ed.

6) The &priority field shall be set to nor mal Pri ori\ty.

7) The &severity field shall be set to nor mal Severity.

8) The &EventEnrollments field shall be'set to empty.
7 The &eyentCondition field of the semaphore shall be set to reference this Event Condition object.
Return a Result{+).
16.5 DeleteSemaphore service

The DeleteSemjphore service‘may be used by an MMS-user in order to delete a semaphore if such deletion is
permitted.

16.5.1 Structure

The structure ot the component service primitivesis-shownin Table 93
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Table 93 - DeleteSemaphore service

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Semaphore Name M M(=)
Result(+) S S(=)
Result(-) S S(=)
Error Type M M(=)

16.5.1.1 Argument

This parameter shall convey the parameter of the DeleteSemaphore service request;
16.5.1.1.1 Semaphore Name

This parameter, of type Object Name, shall be the name of the semaphoréto be deleted.
16.5.1.2 Result(+)

The Result(+) parameter shall indicate that the service request'succeeded. A successful result does ot return
service specific parameters.

16.5.1.3  Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined
in detail in clause 24, provides the reason fotfailure.

16.5.2 Service Procedure

16.5.2.1 Preconditions

The MMS server shall:

a) verify that thessemaphore exists.

b) verify.that the &Owners field is empty.

c) verify that all the conditions in the Access Control List object referenced by the &accessCortrol field of
the VMD are satisfied for the service class = DELETE.

d) verify that all the conditions in the Access Control List object referenced by the &accessCorjtrol field of

=DPELETE

the-semaphere-are-satisfied-for-theserviee-elass—DELETE:
If any of these conditions is not satisfied, the service request fails and a Result(-) shall be returned.
16.5.2.2  Actions
The MMS server shall:

a) remove the reference to this semaphore from the &Semaphores field of the Access Control List object
referenced by the &accessControl field of the semaphore.

b) remove the reference to the Event Condition object referenced by the &eventCondition field of the

semaphore from the &EventConditions field of the Access Control List object referenced by the
&accessControl field of this Event Condition.
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c) delete the specified semaphore and the Event Condition object referenced by the &eventCondition field of
the semaphore.

Return a Result(+).
16.6 ReportSemaphoreStatus service
The ReportSemaphoreStatus service may be used by an MMS client to obtain the status of a semaphore.

16.6.1 Structure

The structure of the component service primitives is shown in Table 94.

o
l able 94 = l‘ep“l tSE"lapl“’l EStatuS SCTVICT

Parametgr Name Req Ind Rep Cnf CBB
Argumert M M=)

SemapHore Name M M(=)
Result(+ S S(=)

MMS Deletable M M(=)

Class M M=)

Numbet Of Tokens M M=)

Numbet Of Owned Tokens M M=)

Numbet Of Hung Tokens M M=)

Access [Control List C C=) aco
Result(-) S S=)

Error Type M M=)

16.6.1.1 Argument
This parameter phall convey the parameters of-the ReportSemaphoreStatus service request.
16.6.1.1.1 Semaphore Name

This parameter,|of type Object Namie, shall specify the name of the token or pool semaphore for which the status is
to be supplied.

16.6.1.2  Result(+)

The Result(+) parametershall indicate that the service request succeeded. A successful result shall return the
following parameters:

16.6.1.2.1 MMS Deletable

This parameter, of type boolean, shall specify if true that the semaphore may be deleted using the
DeleteSemaphore service. Subclause 9.1.4 specifies the value to be returned by this parameter.

16.6.1.2.2 Class

This parameter, of type integer, shall specify the class of the semaphore and shall have either the value t oken, or
pool .
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16.6.1.2.3 Number of Tokens
This parameter, of type integer, shall specify the maximum number of owners allowed by the semaphore.
16.6.1.2.4 Number Of Owned Tokens

This parameter, of type integer, shall specify the current number of owned tokens of the semaphore, whose
associated semaphore-entry is not in the hung state.

16.6.1.2.5 Number Of Hung Tokens

This parameter, of type integer, shall specify the number of owned tokens whose associated semaphore-entry is in
the hung state.

16.6.1.2.6 Access Control List

This parameter, of type Identifier, shall indicate the name of the Access Control List object-thdt confrols access to
this semaphore. This parameter shall not appear unless the aco parameter CBB has bgen niegotiated!.

16.6.1.3  Result(-)

The Result(-) parameter shall indicate that the service request failed. The EfterType parameter, which is defined
in detail in clause 24, provides the reason for failure.

16.6.2 Service Procedure
16.6.2.1 Preconditions

The MMS server shall verify that the semaphore identifiéd by the Semaphore Name parameter exists. If this
condition is not satisfied, a Result(-) shall be returned:

16.6.2.2 Actions

The MMS server shall return the response service primitive containing values of the parameters corfesponding to
this semaphore.

16.7 ReportPoolSemaphoreStatus service

The ReportPoolSemaphoreStatus service may be used by a MMS client to obtain the name and the state of the
named-tokens controlled by a pool semaphore at the MMS server.

16.7.1 Structure

The structure’of'the component service primitives is shown in Table 95.
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Table 95 - ReportPoolSemaphoreStatus service

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Semaphore Name M M(=)
Name To Start After U U=)
Result(+) S S=)
List Of Named Token M M=)
Free Named Token Q Q=
Owned Named Token S S(=
Hung Named Token S S(=)
More Fpllows M M=)
Result(-) S S(=)
Error Type M M=)
16.7.1.1 Argument

This parameter
16.7.1.1.1
This parameter,
16.7.1.1.2
This optional pz

name other thar]
token at the MN

16.71.2 R

The Result(+)
following para

16.7.1.2.1

This parameter
collation sequer

16.7.1.2.1.1

shall convey the parameters of the ReportPoolSemaphoreStatus service) tequest.

Semaphore Name
of type Object Name, shall specify the name of the semaphore to be reported.
Name To Start After
rameter shall indicate, if present, that the MMS client requests only the sublist beginning with a
the first name in the list. If the Name To Start After parameter does not match an existing named-
(S server, the sublist shall begin with the\first name to follow the Name To Start After parameter.

sult(+)

rameter shall indicate that the service request succeeded. A successful result shall return the
eters.

List Of named<token

Ghall be a list, possibly empty, ordered by the &name field of the named-token according to the
ce definedin(5.4.2. Each element of the list shall be one of the following parameters:

Free'named-token

This parameter,
free.

16.7.1.2.1.2

This parameter,

£L 1d s 1ol] tataa—tla. £ dtal 1o Qratat. 14 4+l 1
U Ty PUTOCITUTTCT ST COTTa T U T IC O T a TIATICU=TORCIT W ITO S U S T tU TICTO TIaS v araT

Owned named-token

of type Identifier, shall contain the name of a named-token whose &state field has the value

owned, and whose associated semaphore-entry is not in the hung state.

16.7.1.2.1.3

This parameter,

Hung named-token

of type Identifier, shall contain the name of a named-token whose &state field has the value

owned, and whose associated semaphore-entry is in the hung state.
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16.7.1.2.2 More Follows

This parameter, of type boolean, shall indicate whether additional ReportPoolSemaphoreStatus requests are
necessary to retrieve all the requested information. If true, more requests are necessary. If false, then either the
List Of Named Token parameter contains the last item in the list, or the List Of Named Token parameter is empty.

16.7.1.3  Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined

in detail in clause 24, provides the reason for failure.

16.7.2 Service Procedure

The MMS server shall verify that:
a) a semaphore whose &name field matches the Semaphore Name parameter exists;
b) the semaphore is a pool semaphore.

If any of these conditions is not met, the MMS server shall return a Result(<):

16.7.2.2 Actions

The MMS server shall prepare a list of named-tokens from the &NamedTokens field of the pool semaphore,
ordered by the collation sequence defined in 5.4.2. The MMS:setver shall return a List Of Named Token
parameter, derived from this complete list. The List Of Named Token parameter shall begin at the Beginning of
the list if the Name To Start After parameter is not provided in the service indication; otherwise, it Hegins at the

first name in the list after the value provided by the Name To Start After parameter.

The More Follows parameter shall be set to trué.if more items remain to be reported after this list is
otherwise this parameter shall be set to false, If'the List of named-tokens is empty, the More Follow
shall be false.

The number of items to be returned-n\this list (i.e. the size of the subset of the complete list) is a lo
16.8 ReportSemaphoreEntryStatus service

The ReportSemaphoreEntryStatus service may be used by an MMS client to obtain the status of the
entries dependent on 4 semaphore at the MMS server.

16.8.1 Structure

The structugerof the component service primitives is shown in Table 96.

processed;
s parameter

cal matter.

semaphore-
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Table 96 - ReportSemaphoreEntryStatus service

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Semaphore Name M M(=)
State M M=)
Entry ID To Start After U UE=)
Result(+) S S(=)
List Of QPmnphnre Entry M M(=)
Entry ID M M=)
Entry (lass M M(=)
Applicgtion Reference M M(=)
Named| Token C M=)
Priority M M=)
Remaining Time Out M M(=)
Abort Pn Time Out M M(=)
Relinqyish if Connection Lost M M(=)
More Follows M M=)
Result(-) S S(=)
Error Type M M(=)
16.8.1.1 Argument

This parameter
16.8.1.1.1

This parameter,
semaphore-entr

16.8.1.1.2

This parameter
QUEUED, OW,|

16.8.1.1.3

This optional pz
of semaphore-e
returned. If the
with the first se

khall convey the parameters of the ReportSemaphorgEntryStatus service request.
Semaphore Name

of type Object Name, shall specify the name of the semaphore for which the status of its
es is to be supplied.

State

Shall specify the &entryState Tield of the semaphore-entry. This parameter may have the value
NER, or HUNG.

Entry ID To Start After

rameter, of'type octet string, shall indicate, if present, that the MMS client requests only the sublist
htries beginning after the semaphore-entry whose Entry ID is provided by this parameter to be
Entpy\ID"does not match an existing semaphore-entry at the MMS server, the sublist shall begin
maphore-entry whose &entrylID field is numerically greater than the Entry ID parameter.

16.8.1.2

The Result(+) p

Result(+)

arameter shall indicate that the service request succeeded. A successful result shall return the

following parameters.

16.8.1.2.1

This parameter

List Of Semaphore-entry

shall be a list, possibly empty, ordered by the &entryID field of the semaphore-entry. Each

element of the list shall contain the following parameters:
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16.8.1.2.1.1 Entry ID
This parameter, of type octet string, shall be the &entryID field of a semaphore-entry.

16.8.1.2.1.2 Entry Class

This parameter shall contain the &class field of the semaphore-entry. It may have the value si npl e or

nodi fi er.

16.8.1.2.1.3 Application Reference

This parameter, of type ApplicationReference, shall identify the MMS-user that created the semaphore-entry.

This optional parameter, of type Identifier, shall be present if the semaphore is a pool semaphore. O
shall not be present. It shall contain the value of the &namedToken field of the semaphore-entry.

16.8.1.2.1.5 Priority

16.8.1.2.1.6 Remaining Time Out

This optional parameter, of type integer, shall contain either the &rethainingAcqDelay field if the sg
is in the state queued, or the &remainingTimeOut field if the s€maphore-entry is in the state owne

16.8.1.2.1.7 Abort On Time Out

This parameter, of type boolean, shall contain the valte of the &abortOnTimeOut field of the semar
16.8.1.2.1.8 Relinquish if Connection Lost

This parameter, of type boolean, shall contain the value of the &relinquishIfLost field of the semap}
16.8.1.2.2 More Follows

This parameter, of type boolean; shall indicate whether additional ReportSemaphoreEntryStatus req
necessary to retrieve the information for all semaphore-entries. If true, more requests are necessary
either the List Of Semaphere Entry parameter contains the last item in the list, or it is empty.

16.8.1.3  Result(-)

The Result(¢)/parameter shall indicate that the service request failed. The Error Type parameter, wh
in detailin\ctause 24, provides the reason for failure.

16.8,2 Service Procedure

16.8.2.1 Pr ndition

This parameter, of type integer, shall contain the value of the &priority field of'th¢ semaphore-entry|.

therwise it

maphore-entry
r.

hore-entry.

ore-entry.

lests are
If false,

ich is defined

The MMS server shall verify that the semaphore identified by the Semaphore Name parameter exists. If this

condition is not satisfied, a Result(-) shall be returned.
16.8.2.2  Actions

The MMS server shall prepare a list of semaphore-entries as follows:

a) if the State parameter of the service request is QUEUED, the list shall be the &Requesters field of the

semaphore;

b) if the State parameter of the service request is OWNER, the list shall be those semaphore-entries from the

&Owners field of the semaphore whose &entryState field is owner ;
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c) if the State parameter of the service request is HUNG, the list shall be those semaphore-entries from the
&Owners field of the semaphore whose &entryState field is hung.

The list shall be ordered by the numerical value of the &entryID field of the semaphore-entry. The List Of
Semaphore Entry parameter shall be constructed from this list, either in its entirety, or in a sublist drawn from this
list.

If the Entry ID To Start After parameter is present in the service indication, the sublist shall begin with the first
semaphore-entry whose &entryID field is numerically greater than the value of the Entry ID To Start After
parameter. If the Entry ID To Start After parameter is not present in the service indication, the list (or sublist)
shall begin with the first semaphore-entry on the list.

If the list to be returned is too large to be sent in a single service response, the MMS server shall return a sublist of
the total list and-shall return the Mare Follows parameter ith the value true The MMS client mav send anather

service request,|with the Entry ID To Start After parameter containing the last Entry ID returned.

NOTE Due to fhe dynamics of semaphore-entry lists, the range and the state of a specific item of the list may change
between two service requests and the application should be aware of this. This service is designed for handling
recoverly procedures in the case of deadlocks or connection aborts, and such situations are static.

A Result(+) shalll be returned containing the List of Semaphore Entry parameter.

16.9 AttachToSemaphore Modifier

The AttachToS¢maphore Modifier is provided so that the processing of a service request may be delayed at a
MMS server unfil the control of a semaphore has been granted by this service. ServiCes-that are modified are not
acted on immediately, but are placed in a queue corresponding to a semaphore at the MMS server; when this
service request fises to the top of the queue, it is acted on.

16.9.1 Structure
The structure of the component service primitives is shown in Table-97:

Table 97 - AttachToSemaphore Modifier

Parameter Name Req Ind CBB
Attach To Semaphore S S(=)
Semaphore Name M M=)
Named Token C C)
Priority M M(=)
AcceptableDelay U uE)
Control Time Out U UuE=)
Abort‘On Time Out C CHE)
Relinquish if Connection Lost M M(=)

16.9.1.1 Attach To Semaphore

The Attach To Semaphore parameter is provided as a parameter of the List of Modifier parameter for each
confirmed service request (see 5.6). The sub-parameters of the Attach To Semaphore modifier are specified as
follows:

16.9.1.1.1 Semaphore Name

This parameter, of type Object Name, shall specify the &name field of the semaphore under which the modified
service request is to be controlled.
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16.9.1.1.2 Named Token

This parameter, of type character string, shall be provided if the semaphore is a pool semaphore and

shall not be

provided otherwise. It shall specify the named-token controlled by the pool semaphore the MMS client wishes to
use for control. The dynamic allocation of a named-token by the MMS server is not allowed, since the modified

request could not identify the allocated named-token.

16.9.1.1.3 Priority

This parameter, of type integer, shall identify the priority that this modified service request should have as
compared to (possible) other TakeControl requests, as well as to services using the AttachToSemaphore Modifier

waiting for the same semaphore.

—16.9-4-4-4—Aceeptable-Delay

wait for control to be allocated. If a zero value is specified for acceptable delay, this means that no

acceptable. (That is, if the semaphore or named-token is not immediately available, the service to W
Modifier is attached shall fail.) If no value is specified for acceptable delay, this shaltbe’interpreted
that any delay is acceptable (that is "wait forever"). The granularity of one millisecond is not requir
granularity supported by the MMS server shall be specified in Configuration and Tnitialization State]
(see ISO 9506-2, clause 25).

16.9.1.1.5 Control Time Out

This optional parameter, of type integer, shall specify the duration‘of time in milliseconds for which
semaphore may be held (after it is obtained). If no value is provided, no control time out applies, arl
semaphore may be held indefinitely. The granularity of one.nillisecond is not required. The granu
supported by the MMS server shall be specified in Configuration and Initialization Statement (CIS)
9506-2, clause 25).

16.9.1.1.6 Abort On Time Out

This boolean parameter shall be provided if the Control Time Out parameter is provided. The valug
mean that the Application Association shall be aborted if the Control Time Out expires. The value
mean that the Application Associatjenisto be maintained and the related Event Condition signalled
Time Out expires.

16.9.1.1.7 Relinquish'If Connection Lost

This boolean parametérshall specify if true that the MMS server shall relinquish the semaphore if th
semaphore loses thé-ability to control it, either due to the loss of the association used for acquiring t
or to a local failure;* The value false shall mean that in the same situation the MMS server shall plag
semaphore-entry)in the hung state.

16.9.2 7 Service Procedure

16.9:2.1 Preconditions

This optional parameter, of type integer, shall indicate the duration of time for which the MMS-client is willing to

Helay is
hich the

as meaning
ed. The
ment (CIS)

control of the
d the

arity

(see ISO

true shall
alse shall
if the Control

e owner of the
he semaphore,
e the

The MMS server sttt verify that:

a) all the conditions in the Access Control List object referenced by the &accessControl field o
satisfied for the service class = LOAD;

b) all the conditions in the Access Control List object referenced by the &accessControl field o
semaphore are satisfied for Service Class = LOAD.

f the VMD are

f the

c) the semaphore identified by the Semaphore Name parameter exists.

d) the named-token specified in the service request (if present) exists.

e) the delay specified by the Acceptable Delay parameter has not expired before control of the semaphore is
effective.
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f) the service request has not been cancelled by a Cancel service request.

If any of these conditions is not satisfied, a Result(-) shall be returned for the modified service with an error class
= ACCESS and error code = OBJECT-ACCESS-DENIED. The remainder of this procedure shall be skipped.

16.9.2.2  Actions
When the MMS server processes this modifier as part of the transaction object processing of the modified service
(see 7.3.3), it shall create a semaphore-entry object and add it to the &Requesters field of the semaphore. The

fields of the created semaphore-entry shall be initialized as follows:

a) the &entryID field shall contain a locally defined value that shall be unique for each semaphore.

b) the &class-feld-shal-be-setto-Foei—i-ef

c) the &semaphore field shall be set to the semaphore indicated by the Semaphore Name parameter.

d) the &requester shall be initialized to the value identifying the Application Process issuing the service
request.

e) the &aaldentifier attribute shall be initialized to a value identifying the application association’ on which

the service indication was received.

f) the &inyokelD field shall be set to the value of the Invoke ID parameter of the indication. This field
referencs the Transaction object that controls the execution of this service request.

g) if the semaphore is a pool semaphore, the &namedToken field shall be initialized to the value of the
Named oken parameter of the service indication.

h) the &priority field shall be initialized to the value of the Priority parameter.

1) if no value of the Acceptable Delay parameter is provided, the value of the &remainingAcqDelay field
shall befset to f or ever . If a value is provided, the &remainingAcqDelay field shall be initialized to the
value offthe Acceptable Delay parameter and the associated timer activated.

7 if no value of the Control Time Out parameter is.provided, the value of the &remainingTimeOut field shall
be set to f or ever. If a value is provided, the &remainingTimeOut field shall be initialized to the value
of the Cpntrol Time Out parameter.

k) the &abprtOnTimeOut field shall be-initialized to the value of the Abort On Time Out parameter.

1) the &relinquishIfLost field shall-be initialized to the value of the Relinquish If Connection Lost parameter.
m) the &enfryState shall be initidlized to the value queued.

When control of the semaphoré is granted, the service request shall be released for further processing, under
control of the Transaction.object. Upon completion of all processing associated with the modified service, the
semaphore shal] be relinquished. The semaphore shall also be relinquished (1) upon any abnormal completion of

the request sucl as’a‘Cancel service, or (2) by an abort of the association if the &relinquishIfLost field so
specifies.

16.10 Conformance

The Semaphore Management Services define parameter conformance requirements for the VMD. These
requirements are described below.

16.10.1 Support for Time

The Configuration and Initialization Statement (CIS) shall provide the granularity of time supported in the
processing of the &remainingAcqDelay and &remainingTimeOut fields of a semaphore-entry object.
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16.10.2 Support for Priority

The Configuration and Initialization Statement (CIS) shall specify the algorithm executed in the processing of the

&priority field of a semaphore-entry object.

17 Operator Communication services

This clause provides an object model for the following object:

OPERATOR-STATION

I'his clause specities the 1ollowing services:

Input
Output

The Operator Communication Services provide a mechanism for communicating with“an Operator 3
allows display of data, entry of data, or both.

NOTE The MMS Operator Communication Services are intended to be restrictivg_and simple. In the OSI e
general virtual terminal capabilities, including extensive display management, are provided through
Terminal (VT) service and protocol, defined in ISO 9040 and ISO 9041, 'respectively. Systems requi
operator communication facility should make use of VT services instead of the MMS Operator Comt
Services. Similar services are available in other network enviréniments.

17.1 The Operator Communications Model

The Operator Communication Services define an Operator Station object to describe how the Input
services are used. This International Standard does not'specify a flow control mechanism to manag

output function for these objects. It is the respongibility of implementation to provide locally defing
mechanisms to ensure data integrity on the Opetator Station for multiple transactions for a single M

NOTE When more than one MMS-user is.competing for the operator station object, the MMS-user should u
Control facility to manage the control of the operator station object. The MMS Server may require tl

semaphore by specifying it ag a condition in an Access Control List for accepting input and output to
Station.

17.1.1 The Operator Station object

This clause introduces$ the model of the Operator Station object.

OPERATOR- STATI'ON :: = CLASS {
&nane Identifier,
-- shal lZbe/unique within its range of specification (VM)
&accessContr ol | dentifier,
&strati onType ENUMVERATED {
entry,
di spl ay,

entry-display },

tation that

vironment,

he ISO Virtual
ring a general
hunication

hnd Output

b the input and
d flow control
MS-user.

be the Access
he use of a
the Operator

ay

-+ The following field shall appear if stationType is entry or entry-disp
&i nput Buffer MVBString OPTI ONAL

-- The following field shall appear if stationType is display or entry-display

&out put Buffers

&state
idle,
di spl ay- pronpt - dat a,
wai ting-for-input,
input-buffer-filled,
output-buffers-filled } }

SEQUENCE OF MVBString OPTI ONAL,
ENUMERATED {

17.1.1.1 &name

The &name field uniquely identifies the Operator Station object.
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17.1.1.2

The &accessCo

&accessControl

ntrol field is a reference to an Access Control List object that provides conditions under which this

Operator Station may be read, written, or have its access control changed.

17113

&stationType

The &stationType field indicates the type of station for the Operator Station object. There are three possible
values for this field: ent ry, di spl ay, and entry-di spl ay.

171.1.4

&inputBuffer

The &inputBuffer field contains the value of the Input String parameter of the Input service response. Operator

Station objects

17115 &

butputBuffers

The &outputBulffers field specifies zero or more output buffers. These buffers are used either for the List Of

Output Data pat
service request.
field.

17.1.1.6 &s
The &state field
be in one of thr
Operator Statio
An Operator St
di splay-1i g
out put - buf f
depending on it

ameter for the Output service request, or for the List Of Prompt Data parameter for theITnput
Operator Station objects whose &stationType field is di spl ay or ent r y- di sphkay have this

state

contains the state of the Operator Station object. An Operator Station'@bject of type ent r y may
be states: i dl e,wai ting-for-input-string,andi nput-buffer-filled. An
1 object of type di spl ay may be in one of two states: i dl e and out put - buffers-filled.
tion object of type ent r y- di spl ay may be in one of fivesstates: i dl e,

t-of -pronpt-data,waiting-for-input-string,input-buffer-filled,and
ers-filled. Inthei dl e state, the object may accept.Input or Output service requests,
5 type. In any other state, the operator station object is-busy executing a service request and may

be unavailable for additional service requests depending upon the:lécal flow control mechanism used by the

implementation
17.1.2 Relati

The relationshig

jonship between the MMS object and'the Physical Device

between the physical operator station"device and the &inputBuffer field and the &OutputBuffers

field of the opetator station object is specified by apair of abstract functions that work with physical data storage

areas. The &in
physical storagg
of the MMS op
areas containing
Of Output Data
values containe
and Output sery

171.21

The D-Put func

putBuffer ficld of the MMS operator station object is associated with an input buffer, which is a

area containing the value of the Input String entered by the operator. The &OutputBuffers field
prator station object is asSoetated with a set of output buffers, which is a set of physical storage
 the values of either theList Of Prompt Data parameter from the Input service request, or the List
parameter from th&@utput service request. The abstract functions that provide the mapping of the
1 in these buffers\to the physical device in a way that allows the operator to interact with the Input
ice requests areldescribed below.

The D-Put-Function

i0n-obtains the values contained in the set of output buffers and writes these values to the physical

display of the o
displayed for th

4 i 1 - Tl 1 41 h WY a VAN a NS ViR N 4 1 1 4 1
Plldlul SUAUIUIT UCVIUU.  T1II5 UUCULS WIIUIT UIU LLISU UT ULII.PU.L Jdld PdldlllCLCl valrucs 1IvCuU U Ul
e Output service request, or when the List Of Prompt Data parameter values need to be displayed

for the Input service request.

17.1.2.2

The E-Get funct

The E-Get Function

ion obtains the Input String parameter value that is entered by the operator and writes it to the

input buffer. This function completes its process when a locally defined end-of-input indication is received.

17.1.3 Operator Station State Diagram

The state diagram shown in Figure 16 shows the state transitions possible for an Operator Station object of type

ent ry-di spl

236

ay. Ifthe Operator Station object is of type ent r y, state transitions 2 and 3 shall not be
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permitted. If the Operator Station object is of type di spl ay, the state transitions 1, 4, 5, and 6 shall not be
permitted.

2,3
Idle =
4
Display List of Output Buffers
Prompt Data Filled
5 6
Waiting for Input

String
(from Operator)

8.9 7

Input Buffer.
Filled

Figure 16 - Operator Station State Diagram

Transitions-of'the Operator Station state diagram are as follows:

6 - Input.response (-) due to a time out
7 - (E-Get function finished entering the Inpuf String into input
buffer. If present, Input Time Out stops.)
8 - Input response (+)

1 - Qutput.indication

24 Qutput.response (+)
3.- Output.response (-)
4" Input indication

5 - (D-Put function finished displaying List Of Prompt Data, if 9 - Input.response (-)
any. If present, Input Time Out begins.)

17.2 Input service

The Input service may be used by an MMS client to request data from an Operator Station object of type ent r y
orentry-di spl ay at the MMS server.

17.2.1 Structure

The structure of the component service primitives is shown in Table 98.
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Table 98 - Input service

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Operator Station Name M M(=)
Echo M M=)
List of Prompt Data U UE=) output
Input Time Out U U=
Result(+) S S(=)
Input Silring M M=)
Result(-) S S(=)
Error Type M M(=)

17.21.1 Argument
This parameter ghall convey the service specific parameters of the Input service request.
17.21.11 Operator Station Name

This parameter,|of type Identifier, shall identify the Operator Station object fromiwhich the Input String is
requested.

17.21.1.2 Echo

This parameter,|of type boolean, shall indicate whether (true) or not (false) the value of the Input String parameter
is to be displayg¢d on the Operator Station.

17.21.1.3 List Of Prompt Data

This optional pgrameter shall be a list of charactetstrings. This parameter shall only be present if the Operator
Station object type is ent r y- di spl ay and the:out put service CBB is supported.

17.211.4 Input Time Out

This optional pgrameter, of type integer, shall specify a time out period (in seconds) for an operator to complete
the process of eptering the valueofithe Input String on the Operator Station.

17.21.2  Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result shall include the
following parameter.

17.21.21 Input String

This parameter, of type character string, is the data provided by the operator. The Input String parameter in the
Input service response shall contain the value of one input buffer. The determination of the end of a line of Input
String is a local matter, but the end of line indication shall not be included in the Input String.

NOTE Multiple line inputs require multiple Input service requests.

17.21.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined
in detail in clause 24, provides the reason for failure.
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17.2.2 Service Procedure
17.2.21 Preconditions

The MMS server shall verify that:

a) an Operator Station object corresponding to the Operator Station Name parameter exists;

b) the conditions in the Access Control List object referenced by the &accessControl field of the VMD are
satisfied for the service class = WRITE;

c) the conditions in the Access Control List object referenced by the &accessControl field of the Operator
Staﬁuu U‘UJ.Ubt alrv oaﬁoﬁcd fUl tllU SUIL Vi\/C b}abb — ‘V‘V’RITE,

d) the Operator Station object is in the i dl e state;

e) the Operator Station object can support the Input Time Out parameter specified.in the Input gervice
request;

f) if the List Of Prompt Data parameter is present, that the Operator Station object has a &statipnType field
equal to ent ry- di spl ay and the out put service CBB is supported;

g) if the Echo parameter is true, that the Operator Station object hag a&stationType field equallto ent r y-
di spl ay;

h) a time out has not occurred.

If any of these conditions is not met, a Result(-) shall be returned and the remainder of this procedusge shall be

skipped.

17.2.2.2 Actions

If the List of Prompt Data parameter is present, this parameter shall be copied into the &outputBuffgrs field of the

Operator Station object. The D-Put functien shall display the value of the &OutputBuffers on the d|splay. Each

element of the list shall represent a single line on the display.

If the Input Time Out parametetnis present in the service indication, the MMS server shall begin tim|
service request when the processing of the transaction object has begun, or, if the List Of Prompt D4
is present, immediately afterthe D-Put function has finished writing the value of this parameter to t}
the Operator Station. [Timing shall stop for this Input service request immediately after the E-Get fu
written the Input Stfing entered by the operator to the input buffer.

The values fof.the Input Time Out parameter ranges from 0 to 2**31-1. If this parameter is present
specified tim€out period expires, an error result shall be returned. If this parameter is absent, an un
out period is indicated. A zero value for this parameter shall result in an Result(-) unless the E-Get
indicates'that it has already written the Input String entered by the operator into the &inputBuffer.

The MMS server shall invoke the E-Get function to copy the Input String entered by the operator in|

ing this Input
ita parameter
ie display of
nction has

and the
limited time
function

to the

Rrinpnfnnffpr

If the Echo parameter of the Input service indication is true, the value contained in the &inputBuffer shall be
copied into the &OutputBuffers for display by the D-Put function. This parameter shall be ignored for Operator

Station objects of type ent ry.
The contents of the &inputBuffer shall be placed in the Input String parameter and a Result(+) shall

17.3 Output service

be returned.

An MMS client may request the Output service to display data on an Operator Station object at the MMS server.
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17.3.1 Structure

The structure of the component service primitives is shown in Table 99.

Table 99 - Output service

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Operator Station Name M M(=)
List of Qutput Data M M(=)
Result(+ S S=)
Result(-) S S(=)
Error Type M M=)
17.3.1.1 Argument

This parameter
17.3.1.1.1
This parameter,

17.3.1.1.2

This parameter
on the display.

Khall convey the service specific parameters of the Output service request.
Operator Station Name
of type Identifier, shall identify the Operator Station object.to which output data is to be displayed.

List Of Output Data

shall be a list of character strings to be displayed. Each element of the list represents a single line

17.3.1.2  Result(+)

The Result(+) p
service specific

arameter shall indicate that the'sérvice request succeeded. A successful result does not return
parameters.

17.3.1.3  Result(-)

The Result(-) p
in detail in clau

17.3.2 Serviq

irameter shall indicate that the service request failed. The Error Type parameter, which is defined
ke 24, providesthe reason for failure.

te Procedure

17.3.2.1 Plleconditions

The MMS server shall verify that:

a) the Operator Station identified by the Operator Station Name parameter exists.

b) the Operator Station has a &stationType field of di spl ay or ent ry- di spl ay.

c) all the conditions in the Access Control List object referenced by the &accessControl field of the VMD are
satisfied for the service class = READ.

d) all the conditions in the Access Control List object referenced by the &access Control field of the Operator
Station object are satisfied for Service Class = READ.

If any of these conditions is not met, the service shall fail and a Result(-) shall be returned.

240
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17.3.2.2 Actions

The List Of Output Data parameter shall be copied into the &OutputBuffers field of the Operator Station object.

The MMS server shall invoke the D-Put function to display these fields on the display.

A Result(+) shall be returned.

18 Event Management services

This clause defines no object models. It establishes the interworkings among the objects defined in the next 3

clauses.

This clause specifies the following services:

TriggerEvent
EventNotification
AcknowledgeEventNotification

GetAlarmSummary
GetAlarmEnrollmentSymmary
AttachToEventCondifion

The Event Management services provide facilities that allow an MMS client to~define and manage g
VMD and to obtain notifications of event occurrences. These facilities are provided in the VMD m
(3) objects and by a set of nineteen (19) services and one (1) service modifier to operate upon these
objects are the Event Condition object, the Event Action object, and thé Event Enrollment object. H
objects models a specific aspect of the state information associated-with the management of MMS H
those events that have the potential of causing the initiation of amEventNotification service request
by this model. Ifthe cspi CBB has been negotiated, an additional object, the Event Condition Lis
additional services are included. This object and these services provide a convenience for dealing W
numbers of Event Condition objects.

This clause describes the Event Management model-and the event detection and notification service
describes the Event Condition object and the services that act on it. Clause 20 describes the Event A
and the services that act on it. The Event Enrollment object and the services that act on it are descri
21. The Event Condition List object and its.;se€rvices are described in clause 22.

The Event Condition object models-that portion of the state information that is concerned with even|
prioritization. It also includes information that assists in the determination of active "alarms".

The Event Action object mgdels that portion of the state information that is concerned with the exed
services upon the occurrénce of an event.

The Event Enrollméntyobject is used to relate the event occurrences of a given Event Condition objd
notifications of these occurrences to a client and, optionally, to the execution of an Event Action. T
Enrollment objject includes state information that may be used for tracking and coordinating client r
alarm event riotifications. The Event Enrollment object may also be used for the delayed (condition|
of any eonfirmed service through the use of the Attach To Event Condition Modifier.

The\interrelationship between these three objects is illustrated in Figure 17.

vents at a

del by three
objects. These
ach of these
vents. Only
are considered
, and six (6)
ith large

5. Clause 19
\ction object
bed in clause

detection and

ution of MMS

ct to

he Event
Esponses to
al) execution
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Event Condition Event Enrollment ‘ Application

Object (no Event Action) Association
Event Action Event Enrollment | Application
Object Object Association
Event Action Event Enrollment| s, Appli ?at_i on
Object Object Association

Additional deta
modifier that o]
18.1 Event
An MMS serve
the VMD. This
detect the deleti
events or accep
actions, and pro
Transition Proc
request.

Determination
evaluation of th
referenced bool
unspeci fi ed
when state eval
the &evaluation

The procedure 1

Figure 17 - Relationship Between Event Management Objects

Is on the Event Condition, Event Action and Event Enrollment.0bjects, and the services and
erate upon these objects, are provided in the clauses that follow.

Detection and Notification

that supports the Event Management model shall'be responsible for servicing events that occur at
requires that the MMS server detect state changes for enabled monitored Event Condition objects,
on of referenced Event Condition objects,detect the occurrence of autonomous network-triggered
requests to trigger network-triggered/Event Condition objects, or any combination of the above
cess these changes (or TriggerEvent réquests) in order to execute the Procedure for Event

pssing (see 18.1.1) for each client that has enrolled for the state change or for the TriggerEvent

f the value of the &ecState field of an enabled monitored Event Condition object requires

e Event Condition object's state on a timely basis following a change in the determined value of the
ban variable. In thé-case where the value of the Monitored Variable Reference attribute is equal to
, the determinatien of the value of the &ecState field shall be a local matter. The decision as to
hation is to be.accomplished shall be a local (to the MMS server) matter. The &priority field and
Interval field'of the Event Condition object are provided as guidance in making this decision.

or Event Transition processing shall be executed:

a) When a haus\.« H thp valup Uf th\, SeeState ﬁ\,ld (tu &+t i o dl e) Uf att Ullab‘lbd Luuult\u \,d Event
Condition object is detected;

b) when the value of the &enabled field of a monitored Event Condition object is changed from true to false
(by use of the AlterEventConditionMonitoring service, or by local means);

c) when a TriggerEvent service indication primitive is received for a network-triggered Event Condition
object;

d) when an autonomous network-triggered event occurs;

e) when the &ecTransitions field of an Event Enrollment object contains the value any-t o- del et ed and
the value of the &eventCondition field becomes undefined (as a result of deletion of the referenced Event
Condition object); or,
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when the &ecTransitions field of an Event Enrollment object contains the value any-t o- d

el et ed and

the value of the &monitoredVariable field of a monitored Event Condition object, referenced by the
&eventCondition field of the Event Enrollment object, becomes undefined (as a result of deletion of a

Domain or loss of an application association).

The action to take when there are multiple transitions from different Event Condition objects to process concurrently,
or when an additional transition of the Event Condition object currently being processed is detected during and prior

to completion of the Procedure for Event Transition Processing, is a local matter. The &priority and
attributes are provided as guidance to the MMS server in this matter, and the &notificationLost field

&severity
is provided as a

means for the MMS server to declare to the client its inability to process completely the detected transitions.

It is possible that due to resource limitations at the MMS server, it may be temporarily impossible to complete a
specific procedure or iteration. In this case, the MMS server may declare the procedure or iteration to have failed,
or may suspend processing of the procedure or iteration until resources become available. The determination of

whether to declare Tailure or temporarily suspend processing shall be a local matter. Ihe decision c
making this determination shall be reflected in the CSI as defined in clause 25 of ISO 9506-2.

18.1.1 Procedure for Event transition processing

This procedure shall involve the following actions:

NOTE 1 The mechanisms described in this clause describe the logical operation required for the Procedure foi

b)

d)

Transition Processing. Implementations may choose other methods of intetnal‘operation, as long as
visible characteristics described in this clause are maintained.

The Procedure for Event Condition Object Update (see 18.1£2) shall be executed.

Failure of the Procedure for Event Condition Object Update shall result in complete failure
Procedure for Event Transition Processing. The valug,of the &notificationLost field for all }
Enrollment objects referenced by the &EventEnrollments field of the Event Condition objec
possible, be set to true.

The Procedure for Event Condition ObjectAttribute Value Capture (see 18.1.3) shall be exe

Failure of the Procedure for Event €ondition Object Attribute Value Capture shall result in g
failure of the Procedure for Event/Transition Processing. The value of the &notificationLos
Event Enrollment objects referenced by the &EventEnrollments field of the Event Conditior]
possible, be set to true.

For each enrolled Eyent Enrollment object referenced by the Event Condition object's &Eve
field that specifiesthe’current transition of the Event Condition object in the value of its &eq
field, the Procedure for Event Enrollment Object Attribute Value Capture (see 18.1.4) shall |

Failure of any iteration of the Procedure for Event Enrollment Object Attribute Value Captu
in cancellation of the EventNotification service for the enrolled client. The value of the &nd
field\of-the specific Event Enrollment object shall, if possible, be set to true. If the &EventH
field of the Event Condition object contains only one reference to an Event Enrollment objeq
pessible to complete one iteration, the entire Procedure for Event Transition Processing shal

For each Event Enrollment object referenced by the Event Condition object's &EventEnrolli

iteria used in

Event
he externally

f the
Hvent
| shall, if

cuted.

omplete
field for all
object shall, if

ntEnrollments
Transitions
be executed.

re shall result
tificationLost
nrollments

t, or if it is not
fail.

hents field and

specifying the current transition of the Event Condition object in the value of its &ecTransit

ons field, the

Procedure for Event Enrollment Object Update (see 18.1.5) shall be executed.

Failure of any iteration of the Procedure for Event Enrollment object Update shall result in ¢

ancellation of

the EventNotification service for the enrolled client. The value of the &notificationLost field of the

specific Event Enrollment object shall, if possible, be set to true. If the &EventEnrollments
Event Condition object contains only one reference to an Event Enrollment object, or if it is
complete one iteration, the entire Procedure for Event Transition Processing shall fail.

field of the
not possible to

For each Event Enrollment object referenced by the Event Condition object's &EventEnrollments field,
specifying the current transition of the Event Condition object in the value of its &ecTransitions field and
having a &eventAction field other than undefined, the Procedure for Event Action Execution (see 18.1.6)

shall be executed.

©I1S0 2003 — All rights reserved

243


https://standardsiso.com/api/?name=0894bc2a98950a83da46e70c98244088

ISO 9506-1: 2003(E)

If the value of the &eventAction field of the Event Enrollment object has become undefined as a result of
Domain deletion or loss of an application association, the value of the Success Or Failure parameter of the
EventNotification service request shall be false and the value of the Confirmed Service Error parameter of
the EventNotification service request shall be OBJECT-UNDEFINED.

Failure of an iteration of the Procedure for Event Action Execution shall result in the value false appearing
in the Success Or Failure parameter of the EventNotification service, when issued. Failure of the
Procedure for Event Action Processing shall not otherwise affect the Procedure for Event Transition
Processing.

f) For each Event Enrollment object referenced by the Event Condition object's &EventEnrollments field,

specifying the value of the current transition in its &ecTransitions field, the Procedure for Establishment of
o 1 1. 7\ choll Iy

Al frodaA ccaetatiai e 41 tad
an Applieation-AsseetattontorNotiteatton{see+81-F-shattbe-exeented-

Failure ¢f an iteration of the Procedure for Establishment of an Application Association for Notification
shall result in cancellation of the EventNotification service for the enrolled client. The value of the
&notifidationLost field of the specific Event Enrollment object shall, if possible, be set to false. If the
&EventEnrollments field of the Event Condition object should contain only one reference to an-Event
Enrollmpnt object, or if it is not possible to complete one iteration, the entire Procedure for Event
Transitipn Processing shall fail.

g) For eaclf Event Enrollment object referenced by the Event Condition object's &EventEnrollments field,
specifyihg the value of the current transition in its &ecTransitions field, the Procedure for Invoking an
Event Njtification (see 18.1.8) shall be executed.

Failure ¢f an iteration of the Procedure for Invoking an Event Notification shall result in cancellation of the
EventNgtification service for the enrolled client. The value of the &natificationLost field of the specific
Event Eprollment object shall, if possible, be set to false. If the &EventEnrollments field of the Event
Conditign object contains only one reference to an Event Enrollment object, or if it is not possible to
completp one iteration, the entire Procedure for Event Transition Processing shall fail.

NOTE 2 The actpal invocation of the EventNotification service (including-the execution of the applicable Event Action, if
any) shpuld occur as the captured information is processed,(on a timely basis, in the sequence (within a given
priority) in which it was captured.

Each of the abope procedures shall be executed as an(atgmic entity, to the extent that a specific procedure shall
succeed or fail §s a discrete element or, where a procedure includes multiple iterations, each iteration shall succeed
or fail as a discifete element. Failure of a specifie.procedure or iteration is defined as the inability to successfully
complete the prpcedure, for any reason.

18.1.2 Procedure for Event Condition object update

This procedure fhall be executedAfollowing determination of a change in the value of the &ecState field of the
Event Condition object. The pfocedure involves the following actions:

a) Capture|the time Of determination (time of day or Time Sequence Identifier) of the new value of the
&ecStatp field.

b) Alter th¢ Event Condition object's &ecState field to the new state, as required.

c) If the Event Condition object is a monitored Event Condition object and the new state is act i ve, replace
the &timeToActive field with the captured time (date and time of day or Time Sequence Identifier).

d) If the Event Condition object is a monitored Event Condition object and the new state is i dl e, replace the
&timeToldle field with the captured time (date and time of day or Time Sequence Identifier).

18.1.3 Procedure for Event Condition object attribute value capture
This procedure shall be executed to capture the values of the attributes of the Event Condition object that are
required in order to issue the EventNotification service. The values of the following attributes of the Event

Condition object shall be captured:

a) the &name field of the Event Condition object;
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b) the value of the &ecState field;

c) the value of the &severity field.

18.1.4 Procedure for Event Enrollment object attribute value capture

This procedure shall be executed for each Event Enrollment object specifying the value of the current transition in
the &ecTransitions field. The values of the following attributes of the Event Enrollment object shall be captured:

a) the &name field of the Event Enrollment object;

b) the &aAssociation field;

c) the &notificationLost field;
d) the &eventAction field;

e) the &clientApplication field;
f) the &aaRule field.

The time of determination captured during the Procedure for Event Conditioft Object Update and th¢ attribute
values captured from the Event Condition and Event Enrollment objects shall be retained until the Procedure for
Invoking the Event Notification Service (see 18.1.8) is completed,
18.1.5 Procedure for Event Enroliment object update

a) If the Event Enrollment object is a notification Eyent Enrollment object:

1) if the Event Condition object's new.&ecState field is act i ve, replace the Event Enrollment
object's &timeActiveAck field wiflithe value undef i ned;

2) if the Event Condition object's'new &ecState field is i dl e, replace the Event Enrollfnent object's
&timeldleAck field with-thie value undef i ned;

b) if the Event Enrollment object is a modifier Event Enrollment object, continue processing off the
Transaction object as defined in 7.3.3.

NOTE Transition processing should not wait for processing of the Transaction object.

18.1.6 Procedure-for Event Action execution

The MMS server shall create a Transaction object (see 7.3.1) containing the following elements:
a) a unique locally assigned value for the &invokelD field;

b) a &Pre-ExecutionModifiers field equal to the Event Action object's &modifiers field;

2 VR . Pl IR RSN VE . 1 PSRN | et 1. LSS | Fol nY - — At .
C) d CCULTCIIUVIOULLITT TITIU HIIAIIZCU U ITITE LU UIT TIISU HIUUITITT T UICT KT ITT-LEATCULIUIIIVIOUL lers,

d) a &confirmedService-Request field equal to the value of the Event Action object's
&confirmedServiceRequest field,;

e) a &Post-executionModifiers field that is empty;

f) a &cancelable field initialized to false.

A reference to this Transaction object shall be added to the &EATransitions field of the VMD. The procedure for
transaction processing (see 7.3.3) shall be executed. The result of the execution of this procedure shall be used to
supply the value of the Success Or Failure parameter in the Event Notification request service primitive and either

the Confirmed Service Response parameter or the Confirmed Service Error parameter (depending on success or
failure of the confirmed service) of the Action Result parameter of the EventNotification service request.
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NOTE Transaction processing results in the consumption of resources and can potentially result in error conditions related to
insufficient resources if care is not taken during application design. In addition, the Transaction object created, as a
result of an Event Action execution, reduces the number of available outstanding confirmed service invocations, as
limited by the maximum number of services outstanding parameters negotiated through the Initiate service as
described in 8.2.1.2. If this limit is exceeded, the result of the Event Action (upon attempt to create the Transaction
object) may be a service error specifying a resource problem.

18.1.7 Procedure for Establishment of an Application Association for notification

The application association to be used for transmission of EventNotification service primitives issued as a result of
a notification Event Enrollment shall be established as specified below.

a) If the vallue of the &duration field of the Event Enrollment object is equal to cur r ent , the application
associat]on specified by the &aAssociation field of the Event Enrollment object shall be used for invoking
the EventNotification service. If this application association terminates for any reason, the Event
Enrollmpnt object, and all pending event notifications for it, shall be deleted.

b) If the &fluration field of the Event Enrollment object is equal to per manent , the application-association
to be us¢d shall be determined as follows:

1) The application association identified by the &aAssociation field of the Event Enrollment object
ghall be used if:

i the application association still exists;

i) the application association is with the client specified by the &clientApplication field of the
Event Enrollment object;

ii1) the client supports reception of the EventNotification service.
2) Dtherwise, any currently active application association between the MMS server and the enrolled

¢lient shall be used, as long as reception of the EyventNotification service by the enrolled client has
Been negotiated for the application association:

MS server shall attempt to establish asuitable application association with the enrolled client. If

3) &t—%no suitable application association eXists between the MMS server and the enrolled client, the
is succeeds, the newly established\application association shall be used.

If it is not possiple to establish an application association for the Event Enrollment, the MMS server may attempt
to retry the estaplishment process on a periodic basis, or it may delete the Event Enrollment object and all pending
event notificatigns requested by it. The action to be taken shall be a local decision of the MMS server.

NOTE Deletiop of the Event Enprollment object should be performed as a last resort.

18.1.8 The Procedure for invoking an Event Notification

This procedure ghall b€ executed in order to process the captured information and issue an EventNotification
service request.

After determining the result of the execution of the Event Action (if applicable, see 18.1.6), and using the
application association with the client (see 18.1.7), the EventNotification service request primitive shall be issued.

Following successful completion of the Procedure for Invoking an Event Notification, the value of the
&notificationLost field of the specific Event Enrollment object shall be set to false. If necessary, the value of the
&ackState field shall be updated.

NOTE There is an implied time skew between the time in the notification and the time of the values reported by the Event
Action result. Implementations should attempt to minimize this interval.
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18.2 TriggerEvent service

The TriggerEvent service is used by an MMS client to request that an MMS server trigger an event associated with

a network-triggered Event Condition object.
18.2.1 Structure
The structure of the component service primitives is shown in Table 100.

Table 100 - TriggerEvent service

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)
Event Condition Name M M(=)
Priority U U=)
Result(+) S S(=)
Result(-) S S(=)
Error Type M M(=)

18.21.1 Argument
This parameter shall convey the parameters of the TriggerEvent service request.
18.2.1.1.1 Event Condition Name

This parameter, of type Object Name, shall specify the name of the network-triggered Event Condit
be triggered.

18.2.1.1.2 Priority

If included, this parametér, of type Priority, shall contain a replacement value for the Event Conditi
&priority field. A chdnge in priority shall take effect immediately, prior to execution of event trans
processing.

If this parameter/is omitted, the &priority field of the Event Condition object shall not be changed.

NOTE ¢ Depending on the particular use of priority by an implementation, it is possible that assignment of in
may result in a period during which EventNotification requests primitives are not sequentially ordere]
time of occurrence.

on object to

n object's
tion

reased priority
d with respect to

18212  Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result does not return

service specific parameters.

18.21.3  Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined

in detail in clause 24, provides the reason for failure.

18.2.2 Service Procedure
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18.2.2.1 Preconditions

The MMS server shall verify that all the conditions in the Access Control List object referenced by the

&accessControl field of the VMD are satisfied for the service class = LOAD.

The MMS server shall verify that all the conditions in the Access Control List object referenced by the
&accessControl field of the Event Condition object are satisfied for the service class = LOAD.

The MMS server shall verify that the Event Condition object exists, and that the &ecClass field of this object has
the value net wor k-t ri gger ed.

If these conditions are not satisfied, the service shall fail and a Result(-) response shall be returned.

18.222 A

If the Priority p
changed to the

A Result(+) res

ctions

bonse shall be issued.

hrameter is present in the service request, the &priority field of the Event Condition object shallibe
balue of the Priority parameter.

After the resporjse is issued, the procedure for event transition processing (see 18.1.1) shall beexecuted for the

specified Event

Condition object.

18.3 EventNotification service

The EventNotif
transition assoc

NOTE For thig

18.3.1 Struc

The structure of

service, the MMS server issues the request primitive (see 26.2. 1. 1).

ure

the component service primitives is shown iiFable 101.

Table 101 - EventNotification service

cation service is used by an MMS server to notify an enrolled client of the occurrence of a state
ated with an Event Condition object. The EventNotification Service is an unconfirmed service.
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Parameter Name Req Ind CBB
Argument M M(=)

Event Enrollment Name M M(=)

Event Condition Name M M(=)

Severity M M=)

Current, State C C)

Transition Time M M(=)

Notification Lost M M=)

Alauu Ab}\llUW}UdéClllUllt RUIC C C(_)

Action Result C C=)

Event Action Name M M(=)
Success or Failure M M=)
Confirmed Service Response S S(=)
Confirmed Service Error S S(=)

Display Enhancement M M(=) cspi
String S S(=) des
Index S S(=) dei
No Enhancement S S(=)
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18.3.1.1 Argument

This parameter shall convey the parameters of the EventNotification service.

18.3.1.1.1 Event Enroliment Name

This parameter, of type Object Name, shall contain the value of the &name field of the Event Enrollment object

for which this notification is invoked.

18.3.1.1.2 Event Condition Name

This parameter, of type Object Name, shall contain the value of the &name field of the Event Condition object

reterenced by the &eventCondition field ot the Event Enrollment object.

18.3.1.1.3 Severity

This parameter, of type integer, shall contain the value of the &severity field of the Event Condition
referenced by the &eventCondition field of the Event Enrollment object.

18.3.1.1.4 Current State

object

This parameter, of type EC-State, shall contain the value of the &ecStatéattribute, following event fransition

processing, of the Event Condition object referenced by the &eventCondition field of the Event Enr|
If the EventNotification is being sent as a result of the transition any~t o- del et ed of the referen
Condition object, this parameter shall be omitted. This paramet€r shall also be omitted if the referer
Condition object has become unavailable, for example, as a result of deletion of a Domain or loss of
association.
18.3.1.1.5 Transition Time

This parameter shall contain the time (date and titne of day or Time Sequence Identifier) at which th
Condition object transition was detected.

18.3.1.1.6 Notification Lost

This parameter, of type boolean, shall contain the value of the Event Enrollment object's &notificati
the time of the Event Condition\Object's transition. If true, it indicates that one or more EventNotifi
specified for previous Event Condition object transitions associated with this Event Enrollment objd
been issued due to resouree’limitations in the issuing system. Following successful completion of a
notification, this parameter shall be set to the value false.

18.3.1.1.7 Alarm Acknowledgement Rule

This parameter, of type Alarm-Ack-Rule, shall only be included for EventNotification service requg

from anrEvent Condition object that has a value of the &ecClass field of moni t or ed. It shall cont
of the\Event Enrollment object's &aaRule field.

pllment object.
ced Event

ced Event

an application

c Event

onLost field at
tation requests
ct have not

h event

sts resulting
ain the value

This parameter shall be omitted for EventNotification service requests resulting from a network-trig|

oered Event

Condition object.

18.3.1.1.8 Action Result

This parameter shall be included for EventNotification service requests resulting from Event Enrollment objects
that reference an Event Action object. Otherwise, it shall be omitted. If included, it shall contain the result of
execution of the service request specified by the &confirmedServiceRequest field of the Event Action object. If
the Event Action object has become unavailable, for example as a result of deletion of a Domain or loss of an
application association, this parameter shall not be included. This parameter shall also not be included if the
EventNotification is being sent as a result of the transition any- t o- del et ed of the referenced Event Condition

object. The component parameters are specified as follows.
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18.3.1.1.8.1

This parameter,

Event Action Name

of type Object Name, shall contain the value of the &name field of the Event Action object

referenced by the &eventAction field in the Event Enrollment object.

18.3.1.1.8.2

Success Or Failure

This boolean parameter shall indicate whether the execution of the confirmed service specified in the Event Action
object's &confirmedServiceRequest field succeeded (true) or failed (false). Depending on the value of this
parameter, one of the following parameters shall be selected.

18.3.1.1.8.3

Confirmed Service Response

This parameter
confirmed servi
if the Success (

18.3.1.1.8.4

This parameter
confirmed servil

18.3.1.1.9

This parameter
present in the E
&displayEnhan
&displayEnhan
following paran

18.3.1.1.91
This parameter,
18.3.1.1.9.2
This parameter,
18.3.1.1.9.3
This parameter,
18.3.2 Servi¢
The MMS servg

processing (see
EventNotificati

Khall contain the value of the Result(+) parameter resulting from the successful execution of the
ce specified in the &confirmedServiceRequest field of the Event Action object. It shall be present
r Failure parameter is true.

Confirmed Service Error

shall contain the value of the Result(-) parameter resulting from the failure in execytion of the
ce. It shall be present if the Success Or Failure parameter is false.

Display Enhancement

bhall be present only if the cspi CBB has been negotiated. If the(&displayEnhancement field is
vent Enrollment object and its value is not none, this parametershall indicate the value of the
tement field of the Event Enrollment object. Otherwise, this parameter shall be the value of the
tement field of the Event Condition object. Depending on the value of this parameter, one of the
neters shall be selected.

String

of type character string, is the string form of the Display Enhancement parameter.
Index
of type integer, is the numeric form of the Display Enhancement parameter.
No Enhancement
of type NULL, specifies that no Display Enhancement is present.
te Procedure
1 shall issue’an EventNotification request primitive as part of the Procedure for Event Transition

18.1, k)~This International Standard does not specify a procedure for receiving the
bn.service. The use of this service is application determined. However, an MMS-user receiving a

EventNotificati

bn.indication primitive may choose to acknowledge the receipt of the notification (see 18.4). An

EventNotification.request shall not be sent if the peer MMS-user did not indicate support of the EventNotification
service in the Services Supported parameter of the Initiate service.

NOTE The MMS server, due to failure to receive a required acknowledgement or other local reason, may, at its discretion,
repeat an EventNotification (in a new service invocation) for any Event Enrollment object that is awaiting a required
acknowledgement. The criteria for deciding to repeat an EventNotification is a local matter.

18.4 Ackno

wledgeEventNotification service

The AcknowledgeEventNotification service is used by an MMS client to notify the MMS server that its user
(usually a human operator) has acknowledged an EventNotification received from the MMS server.
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18.4.1 Structure

The structure of the component service primitives is shown in Table 102.

Table 102 - AcknowledgeEventNotification service

Parameter Name Req Ind Rep Cnf CBB
Argnmpnf MM ]\/f(:)
Event Enrollment Name M M=)
Acknowledged State M M(=)
Time Of Acknowledged Transition M M(=)
Result(+) S S(=)
Result(-) S S=)
Error Type M M=)
18.4.1.1 Argument
This parameter shall convey the parameters of the AcknowledgeEventNotification service request.
18.4.1.1.1 Event Enroliment Name
This parameter, of type Object Name, shall be equal to the Event Enrollment Name parameter of thg
EventNotification that is being acknowledged.
18.41.1.2 Acknowledged State
This parameter, of type EC-State,, shall be equal to the Current State parameter of the EventNotification that is

being acknowledged.

18.411.3 Time Of Acknowledged Transition

This parameter, expressed as a date and time of day or Time Sequence Identifier, shall be equal to the Transition

Time parameter 6fthe EventNotification that is being acknowledged.
18.4.1.2 _“Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result does
service specific parameters.

pot return

—18413 Resutt(s)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined

in detail in clause 24, provides the reason for failure.
18.4.2 Service Procedure
18.4.2.1 Preconditions

The MMS server shall verify that:

a) all the conditions in the Access Control List object referenced by the &accessControl field of the VMD are

satisfied for the service class = LOAD.
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b) all the conditions in the Access Control List object referenced by the &accessControl field of the Event
Enrollment object are satisfied for the service class = LOAD.

If any of these conditions is not satisfied, the service shall fail and a Result(-) response shall be returned.

18.4.2.2 Actions

The Procedure For Acknowledgement of Event Notifications (see 18.4.2.3) shall be executed. The MMS server
shall issue a Result(+) response.

18.4.2.3 Procedure For Acknowledgement of Event Notifications

a) If the atfributes of the Event Enrollment object indicate that an acknowledgement 1or the specilied state
change (both state and time) has already been received, this procedure shall be skipped.

NOTE This mgy occur due to the possibility of multiple invocations of the EventNotification being issued by the MMS
server tp multiple clients.

b) Otherwike, if the Acknowledged State parameter is not equal to the current value of the &ecState field of
the Event Condition object referenced by the &eventCondition field of the Event Enrollment-object, or if
the Tim¢ Of Acknowledged Transition parameter is not equal to the current value of the &timeToActive

he &timeToldle field (as applicable to the Acknowledged State) of the Event\Condition object

d by the acknowledged Event Enrollment object, this procedure shall be skipped.

ike, if the value of the Acknowledged State parameter is ACTIVE, the acknowledged Event
nt object's &timeActiveAck field shall be replaced by the current time (date and time of day or
uence Identifier).

d) Otherwibe, if the value of the Acknowledged State parameter is IDLE, the acknowledged Event Enrollment

timeldleAck field shall be replaced by the current time (date and time of day or Time Sequence

r).

e) If the vdlue of the &aaRule field of the Event Enrollmént object is not equal to Si npl e or none, and the

18.5 GetAlgrmSummary service

The GetAlarmSummary service is used by @i MMS client to request summary information from the MMS server
about the current status of monitored Event Condition objects and related attributes of their referenced notification
Event Enrollment objects.

18.5.1 Strucfure

The structure of the compenent service primitives is shown in Table 103.
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Table 103 - GetAlarmSummary service

Parameter Name Req Ind Rep Cnf CBB
Argument M M=)
Enrollments Only M M(=)
Active Alarms Only M M(=)
Acknowledgement Filter M M=)

Severity Filter M M(=)

Mest-Severe M M=

Least Severe M M(=)

Continue After U U=)
Result(+) S S(=)
List Of Alarm Summary M M(=)

Event Condition Name M M=)

Severity M M=)

Current State M M(=)

Unacknowledged State M M(=)

Display Enhancement C C cspi
String S S(=) des
Index S S(=) dei
No Enhancement S S(=)

Time of Last Transition to Active C C()

Time of Last Transition to Idle C C)

More Follows M M(=)

Result(-) S S(=)

Error Type M M(=)

18.5.1.1 Argument
This parameter shall convey-the parameters of the GetAlarmSummary service request.
18.5.1.1.1 Enrollments Only

This parameter, 6Ftype boolean, shall provide a means of restricting the set of Event Condition objgcts that are to
be summarized, )When true, the summary shall include only those monitored Event Condition objeqts that contain
(in the &EveftEnrollments field) a reference to one or more notification Event Enrollment objects that specify (in
the value of the &clientApplication field) the MMS client requesting the GetAlarmSummary servicg.

18.9:1.1.2 Active Alarms Only

Fhats Pcucuu\fu.d, of t_lep buuluau, shatt lJlUV;db ameansofrests iutius theEvent-Condition Ubj\.«btb that are to be
summarized. When true, only those noni t or ed Event Condition objects that have the value of the &ecState
field equal to act i ve shall be included. When false, noni t or ed Event Condition objects shall be summarized
without regard to the value of the &ecState field.

18.5.1.1.3 Acknowledgement Filter

This parameter shall provide a means of restricting the Event Condition objects and Event Enrollment objects that
are to be summarized. It may take any of three values:

NOTE In the following discussions, an unacknowledged event enrollment is a notification Event Enrollment object whose
&ackState field is NOACKI or NOACKA, and an acknowledged event enrollment is a notification Event Enrollment
object whose &ackState field is acked.
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NOT-ACKED - the GetAlarmSummary response shall contain reports only for those noni t or ed Event

Condition objects for which the &EventEnrollments field contains a reference to at least one
unacknowledged Event Enrollment.

ACKED - the GetAlarmSummary response contain reports only for those moni t or ed Event Condition

objects for which all references contained in the &EventEnrollments field are to acknowledged Event

ALL - the GetAlarmSummary response contain noni t or ed Event Condition objects without regard to

the acknowledgement status of any referenced notification Event Enrollment objects.

a)
b)
Enrollments.
©)
18.5.1.1.4

Severity Filter

This parameter,
Condition objed
&severity field

18.5.1.1.5

This parameter
by a value of tri
primitive. Othg

This parameter,
Summary entry
which continua

containing two integers, is provided as a means of restricting the summary to moni t or ed Event
ts having specific severity. Only those Event Condition objects for which the value of the
is between Most Severe and Least Severe, inclusive, shall be summarized.

Continue After

shall be included if requesting continuation of a partially completed alarm summary, as indicated
le in the More Follows parameter in the most recently received GetAlarmSummary confirm
rwise, this parameter shall be omitted.

of type Object Name, shall be equal to the Event Condition Name parameter of the last Alarm
in the List Of Alarm Summary parameter of the GetAlarmSummapy, eonfirm service primitive for
ion is requested.

18.51.2 R

The Result(+)

sult(+)

rameter shall indicate that the service request succeeded. A successful result shall return the

following parameters.

18.5.1.2.1

This parameter
single noni t o

18.5.1.2.1.1

This parameter,
object.

18.5.1.2.1.2

This parameter,
object.

18.5.1.2.1.3

List Of Alarm Summary

Ghall contain a list of zero or more AlarmwSummary parameters, each providing the summary of a
" ed Event Condition object satisfying-the criteria of the GetAlarmSummary service indication.

Event Condition Name

of type Object Name, shall contain the value of the &name field of the monitored Event Condition

Severity

of type integer, shall contain the value of the &severity field of the monitored Event Condition

Current State

This parameter,

of type EC-State, shall contain the current value of the &ecState field of the monitored Event

Condition object.

18.5.1.2.1.4

Display Enhancement

This parameter shall be present only if the cspi CBB has been negotiated. If the &displayEnhancement field is
present in the Event Enrollment object and its value is not undef i ned, this parameter shall indicate the value of
the &displayEnhancement field of the Event Enrollment object. Otherwise, this parameter shall be the value of the
&displayEnhancement field of the Event Condition object. Depending on its value, one of the following
parameters shall be selected.
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18.5.1.2.1.4.1 String
This parameter, of type character string, is the string form of the Display Enhancement parameter.
18.5.1.2.1.4.2 Index
This parameter, of type integer, is the numeric form of the Display Enhancement parameter.
18.5.1.2.1.4.3 No Enhancement

This parameter, of type NULL, specifies that no Display Enhancement is present.

16.9.1.2.1.5 Unacknowledged State

This parameter shall contain a value indicating the state of the Event Enrollment objects thatyefererce this Event
Condition object with respect to event notification acknowledgments. This parameter shall contain pne of the
following values:

a) NONE - indicates that no Event Enrollment object has an acknowledgemént-outstanding.

b) ACTIVE - indicates that at least one Event Enrollment object has ad-acknowledgement outsfanding for the
most recent transition to the act i ve state.

c) IDLE - indicates that at least one Event Enrollment object has.an acknowledgement outstanding for the
most recent transition to the i dl e state.

d) BOTH - indicates that at least one Event Enrollment'ebject has an acknowledgement outstarjding for the
most recent transition to the act i ve state and atlleast one Event Enrollment object has an
acknowledgement outstanding for the most recent transition to the i dl e state.

18.5.1.2.1.6 Time Of Last Transition To‘Active

This parameter, expressed as a date and time-of day or Time Sequence Identifier, shall contain the vplue of the
&timeToActive field of the monitored Event Condition object, unless it has value undef i ned, in Wwhich case this
parameter shall be omitted.

18.5.1.2.1.7 Time Of Last Transition To Idle

This parameter, expressed.as a date and time of day or Time Sequence Identifier, shall contain the value of the
&timeToldle field of the monitored Event Condition object, unless it has value undef i ned, in whijch case this
parameter shall be'omitted.

18.5.1.2.2 More Follows

The More/Follows parameter, of type boolean, shall be true if this response does not contain all of the alarm
summaries requested and a continuation request is needed to obtain the additional summaries. Othefwise, it shall
bé.false.

18.5.1.3  Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined
in detail in clause 24, provides the reason for failure.

18.5.2 Service Procedure

The MMS server shall prepare a list of monitored Event Condition objects for which the following conditions hold
true:

a) the value of the &ecClass field is noni t or ed;

b) the value of the &alarmSummaryReports field is true;
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c) the filter criteria described in the Argument parameter are satisfied.

The list shall be

in the collation sequence specified in 5.4.2.

The MMS server shall return a Result(+) response containing the List Of Alarm Summary parameter, constructed
from zero or more monitored Event Condition objects from this list, and the More Follows parameter.

If the request contains the Continue After parameter, the List of Alarm Summary parameter shall begin with the
first monitored Event Condition object after the monitored Event Condition object specified by the value of this

parameter.

The number of monitored Event Condition objects that may be summarized in the List of Alarm Summary

Lioaitad Joxsl 1 e ke L4 1 ” o RN iad o1
parameter may permmea oy rocar restrretrons— I e responscaocs ot-contamar o e requesteaararnT

summaries, the [More Follows parameter shall be set to true. Otherwise, the More Follows parameter shall be set

to false.

If the More Fol

ows parameter is true, there shall be at least one Event Condition object reported in the List of

Alarm Summary parameter.

18.6 GetAlgrmEnrollmentSummary service

The GetAlarmH
MMS server ab
referenced mon|

18.6.1 Struc

The structure of

nrollmentSummary service is used by an MMS client to request summary information from the
but the current alarm status of notification Event Enrollment objects and related attributes of their
tored Event Condition objects.

ure

the component service primitives is shown in Table 104.
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Table 104 - GetAlarmEnrollmentSummary service

Parameter Name Req Ind Rep Cnf CBB
Argument M M=)
Enrollments Only M M=)
Active Alarms Only M M(=)
Acknowledgement Filter M M=)
Severity Filter M M(=)
Most-Severe M M=
Least Severe M M=)
Continue After U U=
Result(+) S S¢=)
List Of Enrollment Summary M M(=)
Event Enrollment Name M M=)
Client Application C )
Severity M M=)
Current State M M(=)
Display Enhancement M M=) cspi
String S S=) des
Index S S dei
No Enhancement S S=)
Notification Lost M M(=)
Alarm Acknowledgement Rule M M(=)
Enrollment State C CE=)
Last Transition to Active C CE=)
Time Active Acknowledged C C=)
Last Transition to Idle C C=)
Time Idle Acknowledged C CE
More Follows M M(=)
Result(-) S S=)
Error Type M M=)
18.6.1.1 Argument
This parametet, shall convey the parameters of the GetAlarmEnrollmentSummary service request.
18.6.1.4:4 Enroliments Only
Thisparameter, of type boolean, shall provide a means of restricting the set of Event Enrollment objects to be
summarized. When true, only those not i fi cat i on Event Enrollment objects for which the valug of the
MMS cliont choll bha o Mhaonfal 4

oliant Al oot oo £ apacifBactharac i 133333001 d [e—1 if‘ 1
&ehientApplieationfreld-speetfies-therequestingMMS—chent-shall-be-summarized—Whenfalsesnetification Event

Enrollment objects shall be summarized without regard to the value of the &clientApplication field.

18.6.1.1.2 Active Alarms Only

This parameter, of type boolean, shall provide a means of restricting the not i f i cat i on Event Enrollment
objects to be summarized. When true, only those not i f i cati on Event Enrollment objects that reference an

Event Condition object whose &ecState field value is act i ve shall be included. When false, not

ification

Event Enrollment objects shall be summarized without regard to state of the Event Condition object.
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18.6.1.1.3

This parameter,
summarized. It

Acknowledgement Filter

of type integer, shall provide a means of restricting the Event Enrollment objects to be
may take any of three values:

In the following discussions, an unacknowledged Event Enrollment is a notification Event Enrollment object whose

ate field has the value NOACKI or the NOACKA, and an acknowledged Event Enrollment is a notification

Event Enrollment object whose &ackState field has the value acked.

NOT-ACKED - requests that the GetAlarmEnrollmentSummary response contain only reports for

unacknowledged Event Enrollments;

= requests that the GetAlarmEnrollmentSummary response contain only, reports for m‘](nnurlpdgpd

NOTE
&ackSt
a)
b) ACKED
Event E
c) ALL -r
all not i
18.6.1.1.4

This parameter,
Event Enrollme]
Event Enrollme]
between Most S

18.6.1.1.5

This parameter,
enrollment sum|
GetAlarmEnrol
this parameter

hrollments;

pquests that the GetAlarmEnrollmentSummary response contain reports of Event Enrollments for
fi cati on Event Enrollment objects without regard to acknowledgement status.

Severity Filter

containing two integers, is provided as a means of restricting the summary to pot.i fi cati on
nt objects referencing Event Condition objects having specific severity. Onlynhot i fi cati on
nt objects referencing Event Condition objects for which the value of the &severity field is
evere and Least Severe, inclusive, shall be summarized.

Continue After

of type Object Name, shall be included if requesting continuation of a partially completed alarm
mary, as indicated by a value of true in the More Followsarameter in the most recently received
mentSummary confirm primitive. Otherwise, this pataméter shall be omitted. When included,
hall contain the value of the last Event Enrollment Name parameter included in the List Of Alarm

Enrollment Sunimary response primitive preceding this request.

18.6.1.2 R

The Result(+)

sult(+)

rameter shall indicate that the service.request succeeded. A successful result shall return the

following parameters.

18.6.1.2.1

This parameter
summary of a s
GetAlarmEnrol

18.6.1.2.1.1

This parameter,
Enrollment objgq

List Of Enroliment Summary

shall contain a list of Zer¢gor more Alarm Enrollment Summary parameters, each providing the
ngle not i fi cat iCon Event Enrollment object satisfying the criteria of the

mentSummary service indication.

Event Enroliment Name

of type’Object Name, shall contain the value of the &name field of the not i fi cati on Event
ct.

18.6.1.2.1.2

This parameter,

Client Application

of type Application Reference, shall contain the value of the &clientApplication field of the

noti fi cati on Event Enrollment object. If this field specifies the requesting MMS client, this parameter shall

be omitted.
18.6.1.2.1.3

This parameter,

Severity

of type integer, shall contain the value of the &severity field of the Event Condition object

referenced by the &eventCondition field of the Event Enrollment object.
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18.6.1.2.1.4 Current State

This parameter, of type EC State, shall contain the value of the &ecState field of the Event Condition object
referenced by the &eventCondition field of the Event Enrollment object.

18.6.1.2.1.5 Display Enhancement

This parameter shall be present only if the cspi CBB has been negotiated. If the &displayEnhancement field is
present in the Event Enrollment object and its value is not undef i ned, this parameter shall indicate the value of
the &displayEnhancement field of the Event Enrollment object. Otherwise, this parameter shall be the value of the
&displayEnhancement field of the Event Condition object. Depending on its value, one of the following
parameters shall be selected.

18.6.1.2.1.5.1 String

This parameter, of type character string, is the string form of the Display Enhancement paraméter.
18.6.1.2.1.5.2 Index

This parameter, of type integer, is the numeric form of the Display Enhancement parameter.
18.6.1.2.1.5.3 No Enhancement

This parameter, of type NULL, specifies that no Display Enhancement is present.

18.6.1.2.1.6 Notification Lost

This boolean parameter shall contain the value of the &notificationLost field of the Event Enrollment object.
18.6.1.2.1.7 Alarm Acknowledgement Rule

This parameter, of type AlarmAckRule, shali*contain the value of the &aaRule field of the Event Efrollment
object.

18.6.1.2.1.8 Enrollment State

This parameter, of type EE-Sfate, depends on the value of the &aaRule field of the Event Enrollment object and

shall reflect the value of the\&ecState field of the Event Condition object referenced by the &event(ondition field
of the Event Enrollment object and the value of the &ackState field of the Event Enrollment object. | The value of
this parameter is prescribed in 21.5.1.2.5.

18.6.1.2.1.9 Last Transition To Active

This parameter, expressed as a date and time of day or Time Sequence Identifier, shall contain the vplue of the
&timeToActive field of the Event Condition object referenced by the &eventCondition field of the Event
Enrollment. If the &timeToActive field has the value undef i ned, this parameter shall be omitted

18.6.1.2.1.10 Time Active Acknowledged

This parameter, expressed as a date and time of day or Time Sequence Identifier, shall contain the value of the
&timeActiveAck field of the Event Enrollment object. If the &timeActiveAck field has the value undef i ned,
this parameter shall be omitted.

18.6.1.2.1.11 Last Transition To Idle
This parameter, expressed as a date and time of day or Time Sequence Identifier, shall contain the value of the

&timeToldle field of the Event Condition object referenced by the &eventCondition field of the Event Enrollment.
If the &timeToldle field has the value undef i ned, this parameter shall be omitted.
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18.6.1.2.1.12

This parameter,

Time Idle Acknowledged

expressed as a date and time of day or Time Sequence Identifier, shall contain the value of the

&timeldleAck field of the Event Enrollment object. If the &timeldleAck field has the value undef i ned, this
parameter shall be omitted.

18.6.1.2.2

More Follows

The More Follows parameter, of type boolean, shall have a value true if this response does not contain all of the
alarm enrollment summaries requested and a continuation request is required to obtain the additional summaries.
Otherwise, the value shall be false.

18.6.1.3 R

The Result(-) p
in detail in clau

18.6.2 Servi

The MMS serv
Summary para:
objects, ordere
Event Enrollm
shall constitute
ordered by the
the List Of Ala

If the request cd
with the first ng
value of this pa

The number of
Summary paran
alarm summarig
be set to false.

If the More Fol
Alarm Enrollmg

18.7 Attach
The Attach To ]
of a requested s
specified set of

18.7.1 Struc

The structure of

uit(=)

rameter shall indicate that the service request failed. The Error Type parameter, which is defined
e 24, provides the reason for failure.

e Procedure

r shall prepare a list of Event Enrollment objects for inclusion in the List Of Alarm Enrollment
eter. This list shall be prepared by (1) assembling a list of all noni t or ed Event Condition

by the collation sequence specified in 5.4.2. For each such Event Condition the noti fi cati on
t objects that satisfy the specified filter criteria and whose &aaRule field 19 not equal to none

he members of the list. For each Event Condition object, the Event Enfollment objects shall be

ollation sequence specified in 5.4.2. The MMS server shall return’a Result(+) response containing

Enrollment Summary parameter constructed from this list andthe More Follows parameter.

ntains the Continue After parameter, the List of Alarm Enrollment Summary parameter shall begin
tification Event Enrollment object after the notification Event Enrollment object specified by the
ameter.

hotification Event Enrollment objects that may be summarized in the List of Alarm Enrollment

neter may be limited by local restrictions. If the-tesponse does not contain all of the requested
s, the More Follows parameter shall be settotrue. Otherwise, the More Follows parameter shall

ows parameter is true, there shall be at least one Event Enrollment object reported in the List of
nt Summary parameter.
To Event Condition (Modifier
Fvent Condition modifier is used by an MMS client to request that the MMS server delay execution
ervice's service-procedure until a specified Event Condition object undergoes any one of a
State transitions:

ure

theyAttach To Event Condition modifier parameter is shown in Table 105.
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Table 105 - Attach To Event Condition Modifier

Parameter Name Req Ind

Attach To Event Condition S S(=)
Event Enrollment Name M M(=)
Event Condition Name M M(=)
Causing Transitions M M=)
Acceptable Delay U U=)

18.7.1.1  Attach To Event Condition
The Attach To Event Condition parameter is provided as an parameter of the List of Modifier paramjeter for each
confirmed service request (see 5.6). The sub-parameters of the Attach To Event Condition modifier are specified
as follows.

18.7.1.1.1 Event Enroliment Name
This parameter, of type Object Name, shall contain the value of the &name field used to identify thq modifier
Event Enrollment object. This name shall be unique among all other &name fields of Event Enrollent objects of
identical scope at the VMD.

18.7.1.1.2 Event Condition Name

This parameter, of type Object Name, shall specify the &name field of the Event Condition object that shall be the
&eventCondition field of the modifier Event Enrollinent object.

18.7.1.1.3 Causing Transitions

This parameter, of type Transitions,-shall specify the set of transitions of the Event Condition objec{ that are to
cause processing of the service request to continue.

18.71.1.4 Acceptable Delay

This optional paramet€r) of type integer, shall indicate the value of the &remainingDelay field of th¢ Event
Enrollment object. dfthis parameter is not present, the value of &remainingDelay shall be f or ever .

If more than,one)Attach To Event Condition modifier has been specified for this service request, thi parameter
applies onlyfo the modifier for which it is a parameter. Each such modifier may have different valye for this

parameter,

18.7.2 Service Procedure

If the Acceptable Delay parameter is present and its value is zero, a Result(-) response shall be issued.

18.7.2.2  Action Step 1

The MMS server shall create a modi f i er Event Enrollment object initialized as specified below and shall place
a reference to this Event Enrollment object in the &EventEnrollments field of the specified Event Condition
object. No further action shall be taken toward execution of the indicated service's service procedure until the

specified Event Condition object undergoes one of the specified state transitions.

The created Event Enrollment object shall be initialized as follows:
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The &name field of the Event Enrollment object shall be set to the value provided in the Event Enrollment

Name parameter.

The &eeClass field shall be initialized to the value nodi fi er.

The &eventCondition field shall be initialized to reference the Event Condition object identified by the

the Event Condition Name parameter.

The &ecTransitions field shall be initialized to the value of the Causing Transitions parameter.

vokelD field shall be initialized to contain the &invokelD field of the Transaction object that

carries this service request (see 7.3.1).

a)
b)
©)
value of
d)
e) The &in
f) If no va
to the v
value of
g) The &a/
this seryf
18.7.2.3 A
If the timer fun

actions shall be

a) The tim
b) The MM

indicatiy
c) The pro
18.7.24 A
If a specified st
a) The sery
b) The Evd

(see 21.

ue has been provided for the Acceptable Delay parameter, the &remainingDelay field shall be set
lue f or ever . If a value has been provided, the &remainingDelay field shall be initialized to the
the Acceptable Delay parameter and the timer function activated.

\ssociation field shall be initialized to identify the application association that was used-to-execute
ice.

ction Step 2

tion had been activated and the value of the &remainingDelay field reach€s zero, the following
performed:

b1 shall be deactivated.

[S server shall return a Result(-) response for the modified service with the error parameter
g expiration of acceptable delay;

edure for Event Enrollment Deletion (see 21.3.3)-shall be executed.

Ction Step 3

ite transition of the Event Condition objects detected, the following actions shall be performed:
ice request shall be released for continued execution of its service procedure (see 7.3.3);

nt Enrollment object shall be deleted according to the Procedure for Event Enrollment Deletion
8.3).

18.7.3 Procedure for Cancellation of Modified Service

This procedure
Condition objed

pmends the service procedure for the Cancel service if a service request attached to an Event
t is to be ¢ancelled. The procedure is as follows:

he referénce to the Event Enrollment object from the &EventEnrollments field of the Event
nfobject referenced by the &eventCondition field of the Event Enrollment object;

a) remove

Conditi
b) execute
¢)

NOTE Cancell

the service procedure specified for the Cancel service; then

delete the Event Enrollment object using the Procedure For Event Enrollment Deletion (see 21.3.3).

ation of the modified service results in a negative response being issued for the service invocation.

18.8 Conformance Requirements Unique to Event Management

The Event Management Services define parameter and time-support requirements for the MMS server. These
requirements are described below.

262

©1S0 2003 — All rights reserved



https://standardsiso.com/api/?name=0894bc2a98950a83da46e70c98244088

I1SO 9506-1: 2003(E)

18.8.1 Parameter Conformance Building Blocks
See 8.1.3.15 for a description of the cei parameter CBB.
18.8.2 Support for Time

The Configuration and Initialization Statement (CSI) for an implementation shall state the level of support for time
(date and time of day, or Time Sequence Identifier).

Support for the Time Sequence Identifier implies that an implementation will be capable of assigning a sequence
number to all attributes that represent time, but that real time in terms of date and time of day is not supported.

I'ne relationship o1 the 11me Sequence Identilier 1o dat€ and time o1 day shall b€ 101 IoCal determing tion.

Support for date and time of day implies that an implementation maintains a real time clock thatis ulsed to assign
the values for all attributes that contain time (date and time of day).

19 Event Condition services

19.1 Event Conditions

This clause provides an object model for the following object:
EVENT-CONDITION

This clause specifies the following services:

DefineEventCondition ReportEventConditionStatus
DeleteEventCondition AlterEventConditionMonitorjng
GetEventConditionAttributes

The Event Condition object models the MMS-visible aspects of an Event Condition. The event management
model defines two classes of Event Cofidition objects. They are the net wor k-t ri gger ed Event Condition
object and the noni t or ed Event Condition object.

A net wor k-t ri gger ed Bvent Condition object models an event occurring due to the explicit request of an
MMS client using the TriggerEvent service. The net wor k-t ri gger ed Event Condition object f#lso models
events that occur internally; as a result of autonomous MMS server actions.

A noni t or ed Event Condition object is a virtual representation of an aspect of MMS server activity that, due to
application design-criteria, represents a significant occurrence in the processing of the MMS server.| Events
associated with'a noni t or ed Event Condition object are detected by the autonomous action of thg MMS server.

Either-Class of Event Condition object includes the potential for MMS server initiation of the EventiNotification
service, through the Procedure for Event Transition Processing (see 18.1.1). The model of an Even{ Condition
object is specified below, followed by a description of the services that operate on the Event Conditjon object.

19.1.1 The Event Condition object

EVENT- CONDI TI ON : : = CLASS {
&nane oj ect Nane,
-- shall be unique within its range of specification (VMD, Donain, AA)
&accessCont r ol Identifier,
&ecd ass EC- d ass,
&ecSt at e EC- St at e,
&riority Priority,
&severity Severity,
&Event Enrol | nent s oj ect Name OPTI ONAL,

-- The following fields shall be present
-- if and only 1 f the value of &ecC ass is nonitored.

&enabl ed BOOLEAN OPTI ONAL,
&al ar nSummar yReports BOOLEAN OPTI ONAL,
&noni t oredVari abl e CHO CE {
nanmed Obj ect Nane,
unnaned Addr ess,
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unspeci fied NULL } OPTI ONAL,
&eval uati onl nt erval | NTEGER OPTI ONAL,
&t i meToActi ve Event Ti me OPTI ONAL,
& i meTol dl e Event Ti ne OPTI ONAL
I'F (cspi)
,  &di spl ayEnhancenent CHO CE {
I F (des)
t ext MVBSt ri ng
ELSE
t ext NULL
ENDI F
IF (dei)
, nunber | NTEGER
ELSE
, nunber NULL
ENDI F
, none Nt
} OPT] ONAL,
&group-Pliority-Override CHO CE {
priorjty Priority,
undef| ned NULL
1} OPT] ONAL,

&Ref er en¢i ngEvent Condi ti onLi sts ldentifier OPTI ONAL

- - EVENT- CONDI TI ON- LI ST. &nane

ENDI F
}

19.1.1.1 &hame

The &name field uniquely identifies the Event Condition object within the VMD. Thé.&name may have
VMD-specific, [Domain-specific or AA-specific scope.

19.1.1.2 &accessControl

The &accessControl field identifies an Access Control List object that provides conditions under which this Event
Condition may have its monitoring attributes modified, may be triggered (if a network-triggered Event Condition),
have its access ¢ontrol changed, or be deleted.

19.1.1.3 &ecClass

The &ecClass fleld indicates the class of the Event Condition object. This field contains the value
net wor k-t rijgger ed, or the value noni t or ed.

EC-d ass ::|= | NTEGER {
net wor k-{ri ggered (0),
noni t or ed (1) } 0..1)

19.1.1.4 &ecState

The &ecState field shall specify, the state of the Event Condition object. This field contains the value di sabl ed,
i dl e,oractilve. The value'of this field is always di sabl ed for anet wor k-t ri gger ed Event Condition
object.

EC- State ::|= | NTEGER {
di sabl ed (0),
ide (1),
active 2r—F—6—2)

19.1.1.5  &priority

The &priority field indicates the priority of the Event Condition object relative to other Event Condition objects
defined at the VMD. The &priority field is an integer with values ranging from zero (0) to one hundred twenty
seven (127), inclusive. Zero represents the highest priority; one hundred twenty seven (127) represents the lowest
priority. Sixty four (64) represents normal priority. Behaviour of the MMS server with respect to the value of the
&priority field is a local issue.

NOTE Priority and normalPriority are defined in 16.1.3.7.
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19.11.6 &severity

The &severity field represents the effect of the event on the process being controlled. The &severity field is an
integer with values ranging from zero (0) to one hundred twenty seven (127), inclusive. Zero indicates the most

severe; one hundred twenty seven (127) indicates the least severe. Sixty four (64) represents normal severity.

Behaviour of the MMS server with respect to the value of the &severity field is a local matter.

Severity ::= | NTEGER (0..127)

nor mal Severity Severity ::= 64

19.1.1.7 &EventEnrollments

The &EventEnrollments 1ield identilies a set ol zero or more Event Enrollment objects, each of whi
this Event Condition object.

19.1.1.8 &enabled

The &enabled field exists only for noni t or ed Event Conditions. It specifies whether'(true) or no
changes in the value of the variable referenced by the Event Condition object's &monitoredVariablg
cause invocation of the Procedure for Event Transition Processing for the Event,Enrollment objects
the &EventEnrollments field.

19.1.1.9 &alarmSummaryReports

The &alarmSummaryReports field exists only for moni t or ed{Bvent Condition objects. If true, it
the Event Condition object shall be considered for inclusion iresponses to the GetAlarmSummary
without regard to the value of the &ecState field of the Evént.Condition object and the value of the
of any referenced Event Enrollment objects. If false, the(Event Condition object shall not be consid

inclusion in alarm summaries unless at least one referenced Event Enrollment object contains a valy
&aaRule field that is not equal to none.

19.1.1.10 &monitoredVariable

The &monitoredVariable field exists ounly for moni t or ed Event Conditions. It identifies a variab

Ch refers to

t (false)
field shall
specified in

indicates that
service
KaaRule field
ered for

e for the

e object

(Unnamed or Named) of type boolgan or the Null object. The value determined through the use of fhe referenced

variable object is monitored (by the MMS server through the V-Get function) to determine the valug
&ecState field of an enabled RONI t or ed Event Condition object. For a locally defined Event Cor
an Event Condition created(through the use of the CreateProgramInvocation service, this field shall

of the
dition, or for
be

unspeci f i ed, indicating/that the event transitions are determined by conditions other than the vallue of an

MMS-visible variablg object.

NOTE The relationship between the value determined through the use of the referenced monitored variable
state.0f the process controlled by the MMS server is a local issue.

19.1.141° &evaluationinterval

The\&evaluationInterval field exists only for a noni t or ed Event Condition. The &evaluationlntg
specify the maximum acceptable time, in milliseconds, between successive determinations of the va

bject and the

rval field shall
ue of the

h el S loe 4l Q Qtota L1 1
Lo VUIIL CUITUILIULT UUJC\/L S &XLUOLALU TIVIU.

19.1.1.12 &timeToActive

The &timeToActive field exists only for a moni t or ed Event Condition object. It shall specify the time (date

and time of day or Time Sequence Identifier) of the last detected transition of the value of the Event
object's &ecState to act i ve. If the Event Condition object's &ecState field has never had the valu
this field shall have the value undef i ned.

EventTine ::= CHO CE {
ti meCf Day [0] IMPLICIT Ti meCf Day,
ti meSequencel dentifier [1] IMPLICIT Unsigned32,
undef i ned [2] IMPLICIT NULL }
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19.1.1.13 &timeToldle
The &timeToldle field exists only for a monitored Event Condition object. It shall specify the time (date and time

of day or Time Sequence Identifier) of the last detected transition of the Event Condition object's &ecState field to
the value i dl e. If the Event Condition object's &ecState field has never had the value i dl e, this field shall have

the value undef i ned.

19.1.1.14 &displayEnhancement

This field specifies the type of the &displayEnhancement field of the Event Condition object. This field is present
only if the cspi parameter CBB has been negotiated. If the value of this field is t ext , the
&displayEnhancement field is of type character string. If the value of this field is nunber , the

&displayEnhan
NULL.

CEITICIT 1S Of TyPE (MIEger. 1 UIe vatue of tis fieid S TToTTE,; the &disptay Enfancement fictd 15

19.1.1.15 &group-Priority-Override

This field is pre
either null or an
highest priority
defined, it shall
&priority field.
value of the &p

This field need
19.1.1.16 &

This field shall

sent only if the cspi parameter CBB has been negotiated. This field shall contain a yalue’that is
integer value between zero (0) and one hundred twenty-seven (127). Zero shall repiésent the
and one hundred twenty-seven shall represent the lowest priority. If the value ofthis’field is
represent a priority value to be used by the MMS server in place of the value contdined in the

If the value of the &group-Priority-Override field is undef i ned, the MMS sérver shall use the
Fiority field in determining the importance of the Event Condition object.

hot be implemented if Event Condition List objects are not supported:
ReferencingEventConditionLists

kpecify a set of Event Condition List objects that reference. this Event Condition object. This field

is present only if the cspi parameter CBB has been negotiated.

This field need
19.1.2 Event
The state diagrg
19.1.21

The state diagrg

hot be implemented if Event Condition List objects are not supported.
Condition State Diagrams

m for an event condition depends on the class of the Event Condition.

Network-triggered Event Candition

m that describes the network-triggered Event Condition object is shown in Figure 18.

Non-Existent

Transitions:
1)

266

Disabled

Figure 18 - Network-triggered Event
Condition State Diagram

Receive DefineEventCondition indication specifying a net wor k-t r i gger ed Event Condition object.
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2) Receive DeleteEventCondition indication with the conditions for deletion of an Event Condition object being satisfied (see 19.3.2), or
loss of application association if the Event Condition object is of AA-specific scope and dependent on the lost application association,
or deletion of a Domain if the Event Condition object is of Domain-specific scope and dependent on the deleted Domain.

3) Receipt of any of the following indications:

- DeleteEventCondition with the conditions for deletion of an Event Condition object not being satisfied (see 19.3.2)
- GetEventConditionAttributes;

- ReportEventConditionStatus;

- AlterEventConditionMonitoring;

- TriggerEvent;

- GetEventEnrollmentAttributes;

- DefineEventEnrollment;

- DeleteEventEnrollment;

- AcknowledgeEventNotification;

= UCIATAITIIS UIIIIALy ,
- GetAlarmEnrollmentSummary; or
- Service modified by Attach To Event Condition;

19.1.2.2 Monitored Event Condition

The state diagram that describes a monitored event condition is defined by Figure 19,

Non-Existent

Disabled

Idle > Active

Figure 19 - Monitored Event Condition State Diagram

Transitions:

1) Receive DefineEventCondition indication specifying a moni t or ed event condition.

2) Receive DeleteEventCondition indication with the conditions for deletion of an Event Condition object being satisfied (see 19.3.2)
3) Receive AlterEventConditionMonitoring indication with the &enable field equal to true while the value of the variable referenced by

the &monitoredVariable field is false.

4) Receive AlterEventConditionMonitoring indication with the &enable field equal to true while the value of the variable referenced by
the &monitoredVariable field is true.

5) Value of the variable referenced by the &monitoredVariable field changes from false to true.
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6) Value of the variable referenced by the &monitoredVariable field changes from true to false.
7) Receive AlterEventConditionMonitoring indication with the &enable field equal to false.
8) Receipt of any of the following indications:

- DeleteEventCondition with the conditions for deletion of an Event Condition object not being satisfied (see 19.3.2);
- GetEventConditionAttributes;

- ReportEventConditionStatus;

- AlterEventConditionMonitoring with Enable parameter omitted or equal to current value of the &enable field;

- TriggerEvent;

- GetEventEnrollmentAttributes;

- DefineEventEnrollment;

- DeleteEventEnrollment;

- GetAlarmSummary;

Ty, OT
- ervice modified by Attach To Event Condition;

19.2 DefineEventCondition service

The DefineEventCondition service is used by an MMS client to request the creation of an Event Condition)object
ata VMD.
19.2.1 Strucfure
The structure of the component service primitives is shown in Table 106.
Table 106 - DefineEventCondition service
Parametgr Name Req Ind Rep Cnf CBB
Argumer]t M M=)
Event Cpndition Name M M(=)
Class M M=)
Priority M M(=)
Severity M M(=)
Alarm Spmmary Reports C C(®)
Monitorgd Variable C C()
Evaluatipn Interval C C)
Display Enhancement M M(=) cspi
String S S(=) des
Index S S(=) dei
No Enfjancement S S=)
Result(+ S S(=)
Result(-) S S=)
Error Type M M(=)

19.2.1.1 Argument
This parameter shall convey the parameters of the DefineEventCondition service request.
19.2.1.1.1 Event Condition Name

The Event Condition Name parameter, of type Object Name, shall contain the name to be assigned to the created
Event Condition object. It shall uniquely identify the Event Condition object.
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19.2.1.1.2 Class

The Class parameter, of type EC-Class, shall be the initial value of the &ecClass field of the newly created Event

Condition object.

19.21.1.3 Priority

The Priority parameter, of type Priority, shall contain the initial value of the &priority field of the newly created

Event Condition object.

19.21.1.4 Severity

T'he Severity parameter, ot type Severity, shall contain the mitial value ot the &severity tield ot the
Event Condition object.

19.21.1.5 Alarm Summary Reports

This parameter, of type boolean, shall be present if and only if the Event Condition.dbject to be creq
monitored Event Condition object. If specified, the Alarm Summary Reports parameter shall contai
value of the Event Condition object's &alarmSummaryReports field.

19.2.1.1.6 Monitored Variable
The Monitored Variable parameter, of type Variable Specificationsshall be present if and only if thg
Condition object to be created is a noni t or ed Event Conditienobject. If present, it shall specify
Unnamed Variable object of boolean type that is to be referenced by the Event Condition object's
&monitoredVariableReference field.

19.21.1.7 Evaluation Interval
The Evaluation Interval parameter, of type integer; shall be present if and only if the Event Conditig

created is a moni t or ed Event Condition object. It shall specify the maximum acceptable time, in
between determinations of the value of the Event Condition object's &ecState field. The value of th

hewly created

ted is a
n the initial

Event
h Named or

n object to be
milliseconds,
is parameter

shall be such that determination at a periodic interval less than or equal to the specified interval shalll be sufficient

for reliable and timely detection of(§tate changes. Any value between zero and 2**31 - 1, inclusive
specified.

This parameter shall be proyided as guidance to the MMS server. Acceptance of this value guarantg
the MMS server shall makelevery effort to honour the specified value. A MMS server that determir
unable to honour the service request due to resource or other limitations shall return a TIME-RESO
in response to the setvice request.

may be

es only that
es that it is
| L UTION error

sed on the

The actual decision to determine the value of the Event Condition object's &ecState field may be ba
passage ofitime (such as a scan cycle), on knowledge about the variable referenced by the &monito

edVariable

field, of. other local criteria. If the decision is to be time-based, a non-zero value for the Evaluation |nterval
parameter shall specify the maximum acceptable time between determinations. A zero value shall ifdicate that

arly \interval is acceptable.

19.4.1.1.7.1

Disptay Enhancement

This parameter shall be present if and only if the cspi CBB has been negotiated. If this parameter
of the following parameters shall be selected.

19.2.1.1.7.1.1 String

This choice indicates that the string form of the Display Enhancement parameter has been selected.
may be made only if the des CBB has been negotiated.
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19.2.1.1.71.2

Index

This choice indicates that the numeric form of the Display Enhancement parameter has been selected. This
selection may be made only if the dei CBB has been negotiated.

19.21.1.71.3

No Enhancement

This choice indicates that no Display Enhancement has been selected. This parameter shall be selected if neither
des nor dei has been negotiated.

NOTE This choice may be made (user option) if d€S or dei have been negotiated.

19.2.1.2

The Result(+) p
service specific

19.2.1.3

The Result(-) p
in detail in clau

19.2.2 Servic

19.2.2.1 Pr

The MMS servq
&accessContro
Result(-) shall b

The MMS servs
parameter alrea
19.222 A

A new Event C

Result(r)

arameter shall indicate that the service request succeeded. A successful result does not return
parameters.

Result(-)

irameter shall indicate that the service request failed. The Error Type parameter,which is defined
se 24, provides the reason for failure.

te Procedure

econditions

r shall verify that all the conditions in the Access Control Listobject referenced by the

field of the VMD are satisfied for the service class = LOAD: If this conditions is not satisfied, a

e returned with an error class = ACCESS and error codé'== OBJECT-ACCESS-DENIED.

r shall verify that no Event Condition with a &nam&-parameter equal to the Event Condition Name
ly exists. If this condition is not satisfied, a Result(-) shall be returned.

Ctions

ndition object shall be created and initialized as described below.

Initialized to equal the valye‘ofithe Event Condition Name parameter.

Control - Initialized toreference an Access Control List object that will report the value of MMS
e as true (see 9.1.4).\The predefined symbol 'M_Deletable' (see 25.3.2.1) may be used for this

s - Initialized to equal the value of the Class parameter.

b - Initialized to the value di sabl ed.

y “Tnitialized to the value of the Priority parameter.

&severity - Initialized to the value of the Severity parameter.

&alarmSummaryReports - Initialized to the value of Alarm Summary Reports parameter, if present.
&EventEnrollments - Initialized to empty.

&enabled - Initialized to the value false.

&monitoredVariable - Initialized to reference the object specified by the value of the Monitored Variable

&evaluationlnterval - Initialized to equal the value of the Evaluation Interval parameter.

a) &name
b) &access
Deletab
purpose
c) &ecClag
d) &ecStat
€) &priorit
f)
g
h)
)
i)
parameter.
k)
270
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1) &timeToActive - Initialized to the value undef i ned.
m) &timeToldle - Initialized to the value undef i ned.
n) If the cspi CBB has been negotiated and if the String choice of Display Enhancement parameter has been
selected, the value of the &displayEnhancement field of the Event Condition shall be the value of the
String parameter.
0) Ifthe cspi CBB has been negotiated and if the Index choice of the Display Enhancement parameter has

been selected, the value of &displayEnhancement field of the Event Condition shall be the value of the
Index parameter.

AV 1L 41 Bri—RR1 1 BRI | d Ll ANlo Tl el . £41 An 1 Tl
})} IV o 'JI DD 11adS ULUIL llbéullat\/u AllU T UIV INU DIIOIanv vUInivIIit CITUILY Ul UIv JJlDlJla)’ LIIL ancement
parameter has been selected, the value of &displayEnhancement field of the Event Condition shall be
none.

qQ Ifthe cspi CBB has been negotiated, the &group-Priority-Override field shall b¢ initialized to
undef i ned.

r) If the cspi CBB has been negotiated, the &ReferencingEventConditionLists field shall be initialized to
empty.

A Result(+) shall be returned, indicating that the Event Condition objecthas been created.
19.3 DeleteEventCondition service

The DeleteEventCondition service is used by an MMS client to request that the MMS server delete pne or more
Event Condition objects.

19.3.1 Structure
The structure of the component service primitives is shown in Table 107.

Table:107 - DeleteEventCondition service

Parameter Name Req Ind Rep Cnf CBB
Argument M M(=)

Scope of Delete M M(=)

EventCofidition Names S S(=)

AASpecific S S(=)

Dofmain Name S S=)

VMD Specific S S(=)
Result(+) S S(=)
Caondidatac Naot Dalatad LV | M=)
Candidates NotDeleted M M=
Result(-) S S(=)

Error Type M M(=)

19.3.1.1 Argument

This parameter shall convey the parameters of the DeleteEventCondition service request.
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19.3.1.11

Scope Of Delete

The Scope Of Delete parameter shall specify the extent of delete to be attempted. One of the following parameters
shall be selected.

19.3.1.1.11

Event Condition Names

Selection of this parameter, containing a list of one or more Event Condition Name parameters, each of type
Object Name and each identifying an Event Condition object, indicates that a specific list of Event Condition
objects is to be deleted. This parameter provides the names of the specific candidate Event Condition objects to be

deleted.

19.3.1.1.1.2

Selection of thi
association are

19.3.1.1.1.3

Selection of thi
whose name is |

19.3.1.1.1.4

Selection of thi
for deletion.

—AASpecific

parameter shall indicate that all Event Condition objects whose scope is the current application
andidates for deletion.

Domain Name

parameter, of type Identifier, indicates that all Event Condition object whose scope is the Domain
provided by this parameter are candidates for deletion.

VMD Specific

parameter shall indicate that all Event Condition objects whose s€ope’is the VMD are candidates

19312 R

The Result(+)

sult(+)

rameter shall indicate that the service request succeeded. A successful result shall include the

following parameter.

19.3.1.2.1

This parameter,
scope of Event
&EventEnrollm

19.3.1.3

The Result(-) p
in detail in clau

19.3.2 Servic

19.3.2.1 P

Candidates Not Deleted

of type integer, shall contain the number of Event Condition objects that were included in the
Condition objects to be deleted, but that were not deleted because of a non-empty value of the
ents field, or because deletion was\hot permitted.

Result(-)

irameter shall indicate.that the service request failed. The Error Type parameter, which is defined
se 24, provides theredson for failure.

te Procedure
econditions

1 shall verify that all the conditions in the Access Control List object referenced by the

The MMS serv

&accessControl field of the VMD are satisfied for the service class = DELETE. If this condition is not satisfied,

the service requ

19.3.2.2

est fails and a Result(-) shall be returned.

Actions

The MMS server shall prepare a list of objects to be deleted as indicated by the Scope of Delete parameter. It shall

initialize the Ca

For each object

a)

b) The con
shall be

272

ndidates Not Deleted parameter to zero.

on the list, the MMS server shall perform the following checks:

The Event Condition object exists;

ditions in the Access Control List specified by the &accessControl field of the object to be deleted
satisfied for service class = DELETE;
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c) The &EventEnrollments field shall be empty;

d) The &ReferencingEventConditionLists field (if present) shall be empty.

If any of these conditions is not met, the MMS server shall increment by one the Candidates Not Deleted value
response parameter and proceed to the next Event Condition object. Otherwise, the MMS server shall remove the
reference to this Event Condition object from the &EventConditions field of the Access Control List object

referenced by the &accessControl field of this Event Condition object and delete the Event Condition object.

After the complete list has been processed, the MMS server shall return a Result(+) with the Candidates Not
Deleted parameter set to the number of Event Condition objects that were not deleted.

ice to determine

the Event Condition objects that’ were not deleed.
19.4 GetEventConditionAttributes service

The GetEventConditionAttributes service is used by an MMS client to obtain the attribtes of an Evient Condition
object at a VMD.

19.4.1 Structure
The structure of the component service primitives is shown in Table 108:

Table 108 - GetEventConditionAttributes service

Parameter Name Req Ind Rep Cnf CBB
Argument M M=)
Event Condition Name M M(=)
Result(+) S S(=)
MMS Deletable M M(=)
Class M M(=)
Priority M M(=)
Severity M M(=)
Alarm Summary\Réports C C)
Monitored Variable C C)
Evaluatiofi-Interval C CHE)
Access.Control List C C() aco
Group Priority Override C C() cspi
Fistlof Referencing ECL C CE) cspi
Display Enhancement C CHE) cspi
String S S(=)
Index S S(=)
I‘VTU Euhauuculcut S S(_)
Result(-) S S(=)
Error Type M M(=)

19.4.1.1 Argument

This parameter shall convey the parameter of the GetEventConditionAttributes service request.
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19.4.1.11

This parameter,

Event Condition Name

of type Object Name, shall contain the name of the Event Condition object for which the attributes

are to be obtained.

19.4.1.2

The Result(+) p

Result(+)

arameter shall indicate that the service request succeeded. A successful result shall return the

following parameters.

19.4.1.2.1

MMS Deletable

This parameter,
deleted using th
parameter.
19.4.1.2.2
This parameter,
19.4.1.2.3
This parameter,
19.41.2.4
This parameter,

19.4.1.2.5

For a noni t or|
Condition objeq
Event Conditiof

19.4.1.2.6

For a moni t or]
shall contain th
Unnamed Varia

of type boolean, shall indicate whether (true) or not (false) the Event Condition object may be

e DeleteEventCondition service. Subclause 9.1.4 specifies the value to be returned by this
Class

of type EC-Class, shall contain the value of the Event Condition object's &ecClassfield.
Priority

of type Priority, shall contain the current value of the Event Condition,ebject's &priority field.
Severity

of type integer, shall contain the value of the Event Conditioniobject's &severity field.
Alarm Summary Reports

ed Event Condition object, this parameter, of type‘boolean, shall contain the value of the Event

t's &alarmSummaryReports field. This parameter shall be omitted for a net wor k-t ri gger ed

| object.
Monitored Variable

ed Event Condition object, the Monitored Variable parameter, of type Variable Specification,

b value of the key attribute (the.&name attribute for a Named Variable, or the &address field for an
ble) from the object referenced by the Event Condition object's &monitoredVariable field. If the

value of the &njonitoredVariable field4s.unspeci f i ed, this parameter shall be omitted. If the object referenced

by the &monito
UNDEFINED.

19.4.1.2.7

For a noni t or|
&evaluationIntd

redVariable field becomes unavailable, the Monitored Variable parameter shall have the value

Evaluation-Interval

ed Event Condition object, this parameter, of type integer, shall contain the value of the
rydlfield of the Event Condition object. This parameter shall be omitted for a

network-tri

gger ed Event Condition object.

19.4.1.2.8

This parameter,

Access Control List

of type Identifier, shall indicate the name of the Access Control List object that controls access to

this Event Condition object. This parameter shall not appear unless the aco parameter CBB has been negotiated.

19.4.1.2.9

Group priority override

This parameter shall contain the value of the &group-Priority-Override field of the Event Condition object. This

parameter shall

not appear unless the cspi parameter CBB has been negotiated.

NOTE This parameter need not appear if Event Condition Lists are not supported.

274
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19.4.1.2.10 List of Referencing ECL

This parameter shall contain a list of names, derived from the contents of the &ReferencingEventConditionLists
field of the Event Condition object. Each name shall be equal to the value of the &name field of a referencing
Event Condition List object. This parameter shall not appear unless the cspi parameter CBB has been

negotiated.
NOTE This parameter need not appear if Event Condition Lists are not supported.

19.4.1.2.11 Display Enhancement

This parameter shall indicate the value of the &displayEnhancement field of the Event Condition object. This

pdalalllCicl blld‘ll Ot appcdal Lllllcbb L‘llU Co Ml palalllCicl CBB 1ldb iJCCll llUgULidLCL‘l. DUPClldillg [9) 81 ilb
the following parameters shall be selected.

19.41.2.11.1 String

This parameter, of type character string, is the string form of the Display Enhancement parameter.
19.4.1.2.11.2 Index

This parameter, of type integer, is the numeric form of the Display Enhancement parameter.
19.4.1.2.11.3 No Enhancement

This parameter, of type NULL, specifies that no Display Enhanceément is present.

19.41.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, wh
in detail in clause 24, provides the reason for failure.

19.4.2 Service Procedure
The MMS server issue a Result(+) Comntaining the values of the specified parameters.
19.5 ReportEventConditionStatus service

The ReportEventConditionStatus service is used by an MMS client to obtain the status of an Event
object from the MMS'server.

19.5.1 Structure

The structure of the component service primitives is shown in Table 109.

alue, one of

ich is defined

Condition
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Table 109 - ReportEventConditionStatus service

Parameter Name Req Ind Rep Cnf CBB

Argument M M=)

Event Condition Name M M(=)

Result(+) S S(=)
Current State M M=)
Number pfEventEnrolments M M
Enabled C CHE)
Time Of Last Transition to Active C C)
Time Off Last Transition to Idle C C)

Result(-) S S(=)

Error Type M M(=)
19.5.1.1 Argument

This parameter
19.5.1.1.1

This parameter,

shall convey the parameter of the ReportEventConditionStatus seryite request.
Event Condition Name

of type Object Name, shall contain the &name field of the'Event Condition object for which the

status report is fequested.

19.51.2 R

The Result(+)
following para

19.5.1.2.1
This parameter,

19.5.1.2.2

This parameter,
&EventEnrollm

19.5.1.2.3

This parameter,

sult(+)

rameter shall indicate that the service request succeeded. A successful result shall return the
eters.

Current State
of type EC-State, shall contain the value of the Event Condition object's &ecState field.
Number Of Event-Enroliments

of type integersshall contain the number of entries in the Event Condition object's
ents field.

Enabled

oftype boolean, shall contain the value of the &enabled field of the Event Condition object for a

noni tored E

et Condition object. T 1iS parameter shatt be omitted for a Met Wor K=t 71T gger ed Event

Condition object.

19.5.1.2.4

Foranoni tor

Time Of Last Transition To Active

ed Event Condition object having a &timeToActive field with value not equal to undef i ned,

this parameter, expressed as a date and time of day or a Time Sequence Identifier, shall contain the current value
of the &timeToActive field. Otherwise, this parameter shall be omitted.

19.5.1.2.5

For a noni t or
parameter, expr

Time Of Last Transition To Idle

ed Event Condition object having a &timeToldle field with value not equal to undef i ned, this
essed as a date and time of day or a Time Sequence Identifier, shall contain the current value of the

&timeToldle field. Otherwise, this parameter shall be omitted.
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19.5.1.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined
in detail in clause 24, provides the reason for failure.

19.5.2 Service Procedure
The MMS server shall issue a Result(+) containing the values of the specified parameters.

19.6 AlterEventConditionMonitoring service

The AlterEventConditionMonitoring service is used by an MMS client to request that the MMS seryer alter any
combination of a monitored Event Condition object's &enable, &priority, &alarmSummaryReports’ ind
&evaluationInterval fields.
19.6.1 Structure

The structure of the component service primitives is shown in Table 110.

Table 110 - AlterEventConditionMonitoring-service

Parameter Name Req Ind Rep Cnf CBB

TA
~— =

Argument
Event Condition Name
Enabled
Priority
Alarm Summary Reports
Evaluation Interval
Display Enhancement
String
Index
No Enhancement

~—

cei

cspi
S=) des
S(=) dei
S(=)

nunwncacccE
I

Result(+) S S(=)

Result(-)
Error Type

Zw
=
|

19.6:1-1 Argument

This parameter shall convey the parameters of the AlterEventConditionMonitoring service request. |At least one of

Ermabted; Priority; Atarmm Summary Reports; or Evatuation tntervat statt-bepresent:
19.6.1.1.1 Event Condition Name

This parameter, of type Object Name, shall specify the name of the Event Condition object to be altered.
19.6.1.1.2 Enabled

This parameter, of type boolean, shall specify (if included) the desired replacement value for the Event Condition
object's &enabled field.

If the Enabled parameter is not specified, the &enabled field shall not be changed.
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19.6.1.1.3

This parameter,

Priority

of type Priority, shall specify (if included) the desired replacement value for the Event Condition

object's &priority field.

If the Priority parameter is omitted, the &priority field of the Event Condition object shall not be changed.

NOTE Depending on the particular use of priority by an implementation, it is possible that assignment of increased priority
may result in a period during which EventNotification requests primitives are not sequentially ordered with respect to

time of

19.6.1.1.4

occurrence.

Alarm Summary Reports

This parameter,
object's &alarm|

If the Alarm Su
be changed.

19.6.1.1.5

This parameter,
attribute of the
negotiated.

This parameter,
guarantee only

of type boolean, shall specify (if included) the desired replacement value for the Event Condition
SummaryReports field.

mmary Reports parameter is not specified, the value of the &alarmSummaryReports field shall not

Evaluation Interval

of type integer, shall specify (if included) a new proposed value for the Evaluation Interval
Event Condition object. This parameter shall not be included unless the cei>CBB has been

if included, shall be provided as guidance to the MMS server. Acceptance of this value shall
hat the MMS server shall make every effort to honour the specified value. A MMS server that

determines itse

limitations, shalilf

19.6.1.1.5.1

This parameter
altered by this s
is included, ong

19.6.1.1.5.1.1

This parameter,
may be made o1

19.6.1.1.5.1.2

This parameter,
made only if thg

19.6.1.1.5.1.3

through local means, to be unable to honour the service request, due to resource or other
return a TIME-RESOLUTION error in response to this\service request.

Display Enhancement

Ghall specify (if included) that the &displayEnhancement field of the Event Condition shall be
ervice. This parameter shall not appear unléss cspi CBB has been negotiated. If this parameter
of the following parameters shall be selected.

String

of type character string, is the,string form of the Display Enhancement parameter. This selection
ly if the des CBB has been negotiated.

Index

of type integers.is the numeric form of the Display Enhancement parameter. This selection may be
dei CBB™has been negotiated.

NoEnhancement

This parameter,

£ AT L L b 1 B | . — 4 R I | 1 P |
OL1ypT INULL, SPCUILITS Uldl 10 DISPldy LITTAIUCHICHU IS PITSTIIL. - THIS PdldIIITLCT SIIdll DT STITULCU

if neither des nor dei has been negotiated.

19.6.1.2

Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result does not return

service specific

19.6.1.3

parameters.

Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined
in detail in clause 24, provides the reason for failure.
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19.6.2 Service Procedure
19.6.2.1 Preconditions
The MMS server shall verify that:

a) the Event Condition object identified by the Event Condition Name parameter is a moni t or ed Event
Condition.

b) all the conditions in the Access Control List object referenced by the &accessControl field of the VMD are
satisfied for the service class = LOAD.

c) that all the conditions in the Access Control List object referenced by the &accessControl figld of the
Event Condition object are satisfied for the service class = LOAD.

If any of these conditions is not satisfied, the service shall fail and a Result(-) shall be returned.

19.6.2.2 Actions

The monitored Event Condition object specified by the Event Condition Name parameter shall havel one or more
of its attribute field values altered.

a) If the Enabled parameter is present in the service request, the‘&enabled field shall be altered

b) If the Priority parameter is present in the service request, the &priority field shall be altered.

c) If the Alarm Summary Reports parameter is present in the service request, the &alarmSummiaryReports
field shall be altered.
d) If the cei CBB has been negotiated andifthe Evaluation Interval parameter is present in thg service

request, the &evaluationInterval field.shall be altered.

e) If the cspi CBB has been negotiated and if the Display Enhancement parameter is present {n the service
request, the &displayEnhancenient field shall be altered. If the String choice is selected, the
&displayEnhancement field shall be set to the value of the String parameter. If the Index chpice is
selected, the &displayEnhancement field shall be set to the value of the Index parameter. Otherwise, the
&displayEnhancemént field shall be set to none.

A Result(+) response §hall be issued.
After the response’is issued, if an included value for the Enabled parameter caused a change in the vialue of the

Event Condition/object's &enabled field, the Procedure for Event Transition Processing (18.1.1) shqll be executed
for the indicated transition.

20 Event Action services

20.1 Event Actions

This clause provides an object model for the following object:
EVENT-ACTION

This clause specifies the following services:

DefineEventAction GetEventActionAttributes
DeleteEventAction ReportEventActionStatus

An Event Action object is an MMS confirmed service that shall be executed whenever a specified transition of an
Event Condition object's &ecState field is detected. An Event Action object represents a component of the
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Procedure for Event Transition Processing (see 18.1.1). The attributes of an Event Action object are described
below, followed by a description of the services that operate on the Event Action object.

20.1.1 The Event Action object

This clause introduces the model of the Event Action Object.

EVENT- ACTI ON :: = CLASS {
&nane oj ect Nane,

-- shall be unique within its range of specification (VMD, Donain, AA)
&accessCont r ol Identifier,

&confi rmedSer vi ceRequest

&Modi fi er

Conf i rmedSer vi ceRequest,
Modi fi er OPTI ONAL,
Identifier OPTI ONAL

s
ol |l ments

&Event Enr
}

20.1.11 &

The &name fiel
Domain-specifi

20.1.1.2

The &accessCol
Action object nf

20.1.1.3 &
The &confirme
the Procedure f
executing this s

20.1.1.4

The &Modifier:
Action.
20.1.1.5 &

name

d uniquely identifies the Event Action object within the VMD. It shall have VMD-specific,
C or AA-specific scope.

&accessControl

ntrol field identifies an Access Control List object that provides conditions andér which this Event
ay be deleted or have its access control changed.

confirmedServiceRequest
{ServiceRequest field identifies the service procedure to be executed by the MMS server as part of

r Event Transition Processing. This field contains the serviee argument to be used when
prvice procedure.

&Modifiers

field specifies an ordered set of zero or moresmodifiers that apply to the execution of the Event

EventEnrollments

The &EventEntollments field identifies zero ér more Event Enrollment objects each of which refers to this Event

Action object.

20.2 DefineEventAction service

The DefineEventAction serviceiusvised by an MMS client to request the creation of an Event Action object at a

VMD.

20.2.1 Struc

The structure of

ure

the)lcomponent service primitives is shown in Table 111.
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Table 111 - DefineEventAction service

Parameter Name Req Ind Rep Cnf CBB
Argument M M=)
Event Action Name M M(=)
List of Modifier U UuE)
Confirmed Service Request M M=)
Recult(l) (N S(—)
uuuuuu = > A
Result(-) S SE)
Error Type M ME)

20.2141 Argument
This parameter shall convey the parameters of the DefineEventAction service’request.
20.2.1.11 Event Action Name

This parameter, of type Object Name, shall contain the value to be assigned to the &name field of the Event
Action object to be created.

20.21.1.2 List Of Modifier
This parameter shall contain the modifiers, if anyithat apply for each execution of this Event Action (see 5.6).
NOTE This list does not apply to the executien-of the DefineEventAction service.
20.2.1.1.3 Confirmed Service-Request

This parameter shall contain a ¢hoice of a confirmed service and a valid argument, as specified by the Argument
parameter of the request primitive of that confirmed service. The responder role for this service shajl have been
included in the list of supported services negotiated by the MMS server, through the use of the Initigte service,

when the current Application Association was established.

20.2.1.2  Result(+)

The Result(+*) parameter shall indicate that the service request succeeded. A successful result does not return
servicegpecific parameters.

20.271.3  Result(-)

T1 R A PWARN - 1 1. 1. % 41 il - VR ARSA R | 1 I la al R 1) M
TIIT INTIUTL= ) PaldIIITICL SHAIT TITUICAtU UIdl HIT SUTVIUC TUUHUTSU 1allITU. - 1T LITUT 1)’})(} pdalallicict, wi 1Ch 1S deﬁned
in detail in clause 24, provides the reason for failure.

20.2.2 Service Procedure
20.2.2.1 Preconditions

The MMS server shall verify that no Event Action object with the same name as the Event Action Name
parameter. If this condition is not satisfied, a Result(-) shall be returned.

The MMS server shall verify that all the conditions in the Access Control List object referenced by the

&accessControl field of the VMD are satisfied for the service class = LOAD. If this condition is not satisfied, a
Result(-) shall be returned with an error class = ACCESS and error code = OBJECT-ACCESS-DENIED.
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20.2.2.2  Actions
An Event Action object shall be created and initialized as follows:
a) &name - Initialized to the value of the Event Action Name parameter.

b) &accessControl - Initialized to refer to an Access Control List object that will report the value of MMS
Deletable as true (see 9.1.4). The predefined symbol 'M_Deletable' (see 25.3.2.1) may be used for this

purpose.

c) &Modifiers - Initialized to the value of the List Of Modifier parameter, if present. Otherwise initialized to
empty.

d) &confirmedServiceRequest - Initialized to the value of the Confirmed Service Request parameter.

e) &EventEnrollments - Initialized to empty.

A Result(+) shalll be returned, indicating creation of the Event Action object.

20.3 DeleteEventAction service

The DeleteEverjtAction service is used by an MMS client to request that an MMS server delete one or more Event
Action objects.

20.3.1 Structure
The structure of the component service primitives is shown in Table 112.

Table 112 - DeleteEventAction sérvice

Parameter|[Name Req Ind Rep Cnf CBB
Argument M M=)

Scope of IPelete M M(=)

Event Acfion Names S S=)

AA Speciffic S S=)

Domain Name S S=)

VMD Spdcific S S=)
Result(+) S S(=)
Candidate} Not Deleted M M=)
Result(-) S S(=)

Error Type M M=)

20.3.11 Argument

This parameter shall convey the parameters of the DeleteEventAction service request.
20.31.1.1 Scope Of Delete

The Scope Of Delete parameter shall specify the extent of delete to be attempted. One of the following parameters
shall be selected.
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20.3.1.1.11 Event Action Names
Selection of this parameter, containing one or more Event Action Names each of type Object Name and each

identifying an Event Action object, provides the names of the specific candidate Event Action objects as
candidates for deletion.

20.3.1.1.1.2 AA Specific

Selection of this parameter indicates that all Event Action objects whose scope is the current application
association are candidates for deletion.

20.3.1.1.2 Domain Name

Selection of this parameter, of type Identifier, indicates that all Event Action objects whose scope 48| the specified
Domain are candidates for deletion.

20.3.1.1.21 VMD Specific

Selection of this parameter indicates that all Event Action objects whose scope is'YMD are candidafes for
deletion.

20.3.1.2 Result(+)

The Result(+) parameter shall indicate that the service request suceceeded. A successful result shall {nclude the
following parameter.

20.3.1.2.1 Candidates Not Deleted

This parameter, of type integer, shall contain the number of Event Action objects that were candidates for deletion
but were not deleted because of a non-empty value-of the &EventEnrollment field, or because the c¢nditions in the
Access Control List referenced by the &access@entrol field of the Event Action object were not satisfied for

Service Class = DELETE.

20.3.1.3  Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, whiich is defined
in detail in clause 24, provides:the reason for failure.

20.3.2 Service Procedure
20.3.21 Preconditions
The MMS server shall verify that all the conditions in the Access Control List object referenced by the

&accessControl field of the VMD are satisfied for the service class = DELETE. If this condition is pot satisfied,

the service request fails and a Result(-) shall be returned.

20.3.2.2 Actions

The MMS server shall prepare a list of objects to be deleted as indicated by the Scope of Delete parameter. It shall
initialize the Candidates Not Deleted parameter to zero.

For each object on the list, the MMS server shall perform the following checks:
a) The Event Action object exists;

b) The conditions in the Access Control List specified by the &accessControl field of the object to be deleted
shall be satisfied;

c) The &EventEnrollments field shall be empty;

If any of these conditions is not met, the MMS server shall increment by one the Candidates Not Deleted value
response parameter and proceed to the next Event Action object. Otherwise, the MMS server shall remove the
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reference to this Event Action object from the &EventActions field of the Access Control List object referenced
by the &accessControl field of this Event Action object and delete the Event Action object.

After the complete list has been processed, the MMS server shall return a Result(+) with the Candidates Not
Deleted parameter set to the number of Event Action objects that were not deleted.

NOTE If this count is not equal to zero, the requesting MMS-user (the client) may use the GetNameList service to determine
the Event Action objects that were not deleted.

20.4 GetEventActionAttributes service

The GetEventActionAttributes service is used by an MMS client to obtain from an MMS server the values of the
attributes of an Event-Aetion-objeet-at-theVMb-

20.4.1 Structure
The structure of the component service primitives is shown in Table 113.

Table 113 - GetEventActionAttributes service

Parameter Name Req Ind Rep Cnf CBB
Argumert M M=)

Event Aftion Name M M=)
Result(+ S S=)

MMS Dtletable M M(=)

List Of Modifier M M=)
Confirmpd Service Request M M=)

Access Control List C C) aco
Result(-) S S=)

Error Type M M(=)

204141 Argument
This parameter ghall convey the parameters of the GetEventActionAttributes service request.
20.41.11 Event Action-Name

This parameter,|of type.Object Name, shall contain the value of the &name field of the Event Action object for
which the attributes argrrequested.

20.4.1.2  Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result shall return the
following parameters.

20.4.1.21 MMS Deletable

This parameter, of type boolean, shall indicate whether (true) or not (false) this Event Action object may be
deleted using the DeleteEventAction service. Subclause 9.1.4 specifies the value to be returned by this parameter.
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20.4.1.2.2 List Of Modifier

This parameter shall contain the value of the &Modifiers field of the Event Action object.
20.4.1.2.3 Confirmed Service Request

This parameter shall contain the value of the Event Action object's &confirmedServiceRequest field

20.4.1.24 Access Control List

This parameter, of type Identifier, shall indicate the &name field of the Access Control List object referenced by
the &accessControl field of this Event Action object. This parameter shall not appear unless the aco parameter

Cbb has been negotiated.
20.41.3 Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, wh
in detail in clause 24, provides the reason for failure.

20.4.2 Service Procedure
The MMS server shall issue a Result(+) containing the value of the specified parameters.
20.5 ReportEventActionStatus service

The ReportEventActionStatus service is used by an MMS cliént to obtain a count of the number of ]
Enrollment objects that are currently specifying an Event Action object.

20.5.1 Structure
The structure of the component primitives is shewn in Table 114.

TableJ14- ReportEventActionStatus service

Hvent

Parameter Name Req Ind Rep Cnf CBB
Argument M M=)
Event Actien’Name M M(=)
Result(H) S S=)
Number of Event Enrollments M M=)
Result(-) S S(=)
Error Type M M=)

20.5.11 Argument
This parameter shall convey the parameter of the ReportEventActionStatus service request.

20.5.1.1.1 Event Action Name

This parameter, of type Object Name, shall contain the value of the &name field of the Event Action object for

which status is desired.
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20.5.1.2 Result(+)

The Result(+) p

arameter shall indicate that the service request succeeded. A successful result shall include the

following parameter.

20.5.1.21

This parameter,

Number Of Event Enrollments

of type integer, shall contain the count of Event Enrollment objects referenced by the

&EventEnrollments field of the Event Action object.

20.5.1.3 Result(-)

The Result(-) p
in detail in clau

20.5.2 Servigq
20.5.2.1 Py

If no Event Act
returned.

20522 A

The MMS servg
&EventEnrollm

20.5.3 The E

The state diagrg

irameter shall indicate that the service request failed. The Error 1ype parameter, which 1s detined
se 24, provides the reason for failure.

te Procedure
econditions

on object whose &name field matches the Event Action Name parameter, a Resglt(-) shall be

ctions

r shall issue a Result(+) containing the count of entries in the Evefit Action object's
ents field.

vent Action State Diagram

m for an event action is shown in Figure 20.

Non-Existent
1 2
Defined 3

Figure 20 - Event Action State Diagram

Transitions:
1. Receive DefineEventAction indication.
2. Receive DeleteEventAction indication with the conditions for deletion of an Event Action object being satisfied (see 20.3.2), or loss

of application association if the Event Action object is of AA-specific scope and is dependent on the lost application association, or
deletion of a Domain if the Event Action object is of Domain-specific scope and dependent on the deleted Domain.

3. Receipt of any of the following indications:

- DeleteEventAction with the conditions for deletion of an Event Condition object being satisfied (see 20.3.2)
- GetEventActionAttributes;

- ReportEventActionStatus;

- DefineEventEnrollment;

- DeleteEventEnrollment; or

- GetEventEnrollmentAttributes;
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21 Event Enrollment services
21.1 Event Enroliments

This clause provides an object model for the following object:
EVENT-ENROLLMENT

This clause specifies the following services:

DefineEventEnrollment GetEventEnrollmentAttributes
AlterEventEnrollment ReportEventEnrollmentStatus
DeleteEventEnrollment

An Event Enrollment represents a request from an MMS user to be notified of the occdrrénce of ong or more
specified transitions of an Event Condition object as reflected in its &ecState field ot to delay execytion of a
confirmed MMS-service until the occurrence of one or more specified transitiong 0f-an Event Condjtion object.
An MMS user receiving a notification of a transition as a result of an Event Earollment for the specified transition,
may acknowledge receipt of the transition notification to the MMS user isstung the notification.

21.1.1 The Event Enroliment object

This clause introduces the model of the Event Enrollment Objeét

EVENT- ENROLLMENT :: = CLASS {
&nane oj ect Nane,
-- shall be unique within its range of spgcification (VMD, Donmin, AA)
&accessCont r ol Identifier’
&eed ass EE- C ass
&event Condi ti on | dent i fdver,
&ecTransitions Tr ansi\t\i ons,
&aAssoci ati on | NTEGER,

-- The following two fields are‘present if and only if the
-- value of &eeC ass is nodifliler.

& nvokel D PNTEGER OPTI ONAL,
& emmi ni ngDel ay CHO CE {
tine I NTEGER,
forever NULL } OPTI ONAL,

-- Al the followi ng-fitelds are present if and only if the
-- value of &eeCd ass_is notification.

&noti ficationLost BOOLEAN OPTI ONAL,

&event Acti on hj ect Name OPTI ONAL,

&dur at i on EE- Dur ati on OPTI ONAL,

&cl i ent Applhieati on Appl i cati onRef erence OPTI ONAL,

-- The following four fields are present if and only if the
-- value,0f J)&eeC ass is notification and the value of &ecState
-- of the~Event Condition object is nonitored

&aaRule Al ar mMAckRul e OPTI ONAL,
&t.imeAct i veAck Event Ti ne OPTI ONAL,
&t-rrel dl eAck Event Ti me OPTI ONAL,
&ackSt at e ENUMERATED {
acked,
noAckA,
NOACKT U TT UNAL,
&l ast State EC- St ate OPTI ONAL
IF (cspi)
,  &di spl ayEnhancenent CHO CE {
I F (des)
t ext MVBSt ri ng
ELSE
t ext NULL
ENDI F
IF (dei)
, nunber | NTEGER
ELSE
nunber NULL
ENDI F
, none NULL } OPTI ONAL
ENDI}F
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211141

&name

The &name field uniquely identifies the Event Enrollment object within the VMD. It may be of VMD-specific,
Domain-specific or AA-specific scope.

211.1.2

&accessControl

The &accessControl field specifies the Access Control List object that provides conditions under which this Event
Enrollment object may have its attributes changed, may be deleted, or may have its access control changed.

21113

&eeClass

The &eeClass f
defined:

EE-Cl ass ::|=

nodi fier

notificafi

21.1.1.31

The Event Enro
created as a rest
Attach To Even
equal to modi f
not alterable thy

21.1.1.3.2

The Event Enro
request that the
indicated Event]
notificatid

21.1.1.4

The &eventCon
Event Transitio
object becomes
association, the

21115

If the Event Enf
set of Event Co
this Event Enro
di sabl ed-t ¢
active-to-i

eld indicates the class of the Event Enrollment object. 1Two values tor the &eeClass tield are

modifier

[lment object represents a temporary (executed one time only and deleted) Evént Enrollment,

i1t of receipt of a service indication specifying a confirmed MMS service that was modified by the
t Condition service modifier. An Event Enrollment object having the value/of the &eeClass field

i er isreferred to as a modifier Event Enrollment object. Modifier Evént Enrollment objects are

ough the AlterEventEnrollment service or deletable through the D¢leteEventEnrollment service.

notification

llment object is an explicitly defined or predefined Event.Enrollment object. It represents a
Procedure for Event Transition Processing (see 18.1.4)be executed upon detection of any of the
Condition transitions. An Event Enrollment objectthaving the value of the &eeClass field equal to
n is referred to asa not i f i cat i on Event Earollment object.

&eventCondition

dition field identifies the Event Condition object that will cause invocation of the Procedure for

h Processing (see 18.1.1) for this:Event Enrollment object. If the referenced Event Condition
unavailable for use, for example through the deletion of a Domain or termination of an application
value of this field becomes undefined.

&ecTransitions

ollment objectteferences a moni t or ed Event Condition, the &ecTransitions field contains the
hdition transitiens that cause the invocation of the Procedure for Event Transition Processing for
Iment object. It consists of any non-empty set composed of members chosen from the elements
-actd ve,di sabl ed-to-idle,idl e-to-active,idle-to-di sabl ed,

dl-€, acti ve-to-di sabl ed, and any-t o- del et ed. For a notification Event Enrollment

object, if the va

ue’of the Event Enrollment object's &aaRule field is not equal to none, this field shall include

transitions to the act 1 ve state. If the value of the &aaRule 1s ack- al T, this field shall also include transitions
to the i dl e state.

If the Event Enrollment object references a net wor k-t ri gger ed Event Condition object, this field shall

specify the emp

ty set and the Procedure for Event Transition Processing for this Event Enrollment shall be

executed only if the event is explicitly triggered by an MMS-client using the TriggerEvent service or if the

net wor k-tri

If the &ecTrans

gger ed event occurs as a result of an autonomous action of the MMS server.

itions field contains the element any- t o- del et ed, the Procedure for Event Transition

Processing shall be performed if the Event Condition object referenced by the &eventCondition field of the Event
Enrollment object becomes undefined, or if the &monitoredVariable field of the Event Condition object
referenced by the &eventCondition field of the Event Enrollment object changes to unspeci fi ed.
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Transitions ::= BIT STRING
idl e-to-di sabl ed
active-to-di sabl ed
di sabl ed-to-idle
active-to-idle
di sabl ed-to-active
idle-to-active

{
0),
1),
2),
3),
4y,
5),
any-to-del et ed 6)

(
(
(
(
E
(6) }(SIZE(7))

21.1.1.6 &aAssociation

The &aAssociation field identifies the application association that shall be used for EventNotifications in the case

of notification Event Enrollment objects.

This attribute cannot be reported through any of the MMS services. The &abstractSyntax field of'th
association shall be:

a) the abstract syntax in use on the application association over which the DefineEventEnrollm|
request or AttachToEventCondition modifier was received, or

b) as specified locally if the Event Enrollment object was not created through-the use of an MM

211.1.7  &invokelD

The &invokelD field exists only for nodi f i er Event Enrollment.dbjects. It shall contain the &in
the Transaction object of the modified service.

21.1.1.8 &remainingDelay

The &remainingDelay field exists only for modi f i ef\Event Enrollment objects. It shall contain e
of the time in seconds for which the MMS-user requesting the modifier Event Enrollment object is Y
for the specified Event Condition transitions to o&cur or the value f or ever . If this field has the v{
the acceptable delay is infinite.

21119  &notificationLost

The &notificationLost field exists only for not i fi cat i on Event Enrollment objects. The value
shall be true if completion of the\Procedure for Event Transition Processing has been inhibited due {
limitations at the MMS seryet; ‘or if a notification cannot be sent due to the inability of the MMS se

establish an application association for Event Enrollment objects having a value for the &duration f
per manent . Otherwise; the value of the &notificationLost field shall be false.

21.1.1.10 &eventAction

The &eventAction field exists only for not i fi cati on Event Enrollment objects. Its value may §
indicatifigythat the Event Enrollment requests only an EventNotification, or it may refer to an Event
indicating that the Event Enrollment requests an EventNotification containing the result of executio
specified Event Action. In the case that the Event Action object referenced by the &eventAction fid

is application-

Ent service

[S service.

vokelD field of

ther the value
villing to wait
lue f or ever,

bf this field
0 resource
ver to
eld of

e undefined,
IAction object,
h of the

Id becomes
ecific) or

unavailable, for example through the deletion of a Domain (if the Event Action object is Domain sp

4+ - s d 1. e e Lol 4l A A e h e AA b A A ) 1 L4l
(CUTIIIIIAativull Ul dll appu\,auuu ad>ULI1AativUIl kll UIU L°VUIIU ACULIUILT UUJCDL JIN) nl’\'bpcblllb), UIvU valuv Ul Ul
become undefined.

21.1.1.11 &duration

s field shall

The &duration field exists only for not i fi cat i on Event Enrollment objects. Its value shall indicate the

duration of the Event Enrollment object and may have either of two values:

current -
which the Event Enrollment object was defined.

indicates that the Event Enrollment object is defined for the life of the application association over

per manent -indicates that the Event Enrollment object is defined for the life of the VMD unless explicitly

deleted.
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EE- Duration ::= | NTEGER {
current (0),
per manent (1) } (0..1)

21.1.1.12 &clientApplication

The &clientApplication field exists only for not i fi cati on Event Enrollment objects. It contains the
identification of the enrolled client application and is of type ApplicationReference.

21.1.1.13 &aaRule

NOTE Inthe followmg subclause requlred" acknowledgements are acknowledgements that are requlred by this part of ISO
9506. e e
acknowlledgement, be transmltted to the MMS user 1ssu1ng the Event Notlﬁeatlon but they have the effect only “of
updatin the &timeActiveAck field, or &timeldleAck field, as appropriate, of the specified Event Enrollment object,
Al ar mMAckRulle ::= I NTEGER {
none (0),
sinpl e (1),
ack-actiye (2),
ack-al | (3) } (0..3)
The &aaRule figld exists only for a not i fi cat i on Event Enrollment object that reference @noni t or ed

Event Conditiof object. It indicates the level of acknowledgement required for EventNotification service

instances gener:

The value of thi
included in alar

This field contal

21.1.1.131

Acknowledgem
required. If an
the Event Enrol

21.1.1.13.2

Acknowledgem
required. If an
it causes a chan
on the &ackSta

2111133

Acknowledgem
the act i ve st
object reporting

hted as a result of the Event Enrollment.

s attribute is also considered in determining whether or not the Evént Enrollment object will be
m enrollment summaries (see 18.6).

ins one of the following values:
none

ents of an Event Notification generated by thisEvent Enrollment object are allowed but not
hcknowledgement of an Event Notification is received, it has no effect on the &ackState field of
Iment object.

simple

ents of an Event Notification. generated by this Event Enrollment object are allowed but not
hcknowledgement of an Event' Notification reporting a transition to the act i ve state is received,
pe in the &ackState field.of the Event Enrollment object. Transitions to other states have no effect
e field of the Event Edrellment object.

ack-active
ents of an Event Notification generated by this Event Enrollment object reporting a transition to

te aregeguired. Acknowledgements of an Event Notification generated by this Event Enrollment
a transition to a state other than the act i ve state are allowed but not required. If an

acknowledgemgd

ntof an Event Notification reporting a transition to the act i ve state is received, it causes a

change in the &
&ackState field

2111134

Acknowledgem

ackState field of the Event Enrollment object. Transitions to other states have no effect on the
of the Event Enrollment object.

ack-all

ents of an Event Notification generated by this Event Enrollment object are required. If an

acknowledgement of an Event Notification reporting a transition to the act i ve state or to the i dl e is received,
it causes a change in the &ackState field of the Event Enrollment object. Transitions to other states have no effect
on the &ackState field of the Event Enrollment object.

NOTE Acknowledgement are never be required for an event notification specifying a transition into or out of the
di sabl ed state.
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21.1.1.14 &timeActiveAck

The &timeActiveAck field exists only for not i fi cat i on Event Enrollment objects that reference a
noni t or ed Event Condition object. The value of the &timeActiveAck field is only meaningful if the value of

the &aaRule field is not equal to none. The &timeActiveAck field records the time (date and time

of day or Time

Sequence Identifier) at which an acknowledgement for the most recently detected transition of the Event
Condition object to the act i ve state was received from the enrolled client. If this acknowledgement has not

been received, the value of the &timeActiveAck field is undef i ned.
21.1.1.15 &timeldleAck

The &timeldleAck field exists only for not i fi cati on Event Enrollment objects that reference a

noni t or ed

EvenrConditiomobject. 11 vaiue of e &umeldieAck fietd s onty meammgfut 1f the vatue of the
is not equal to none. The &timeldleAck field records the time (date and time of day or Time Sedqui
at which an acknowledgement for the most recently detected transition of the Event Conditiof objed
state was received from the enrolled client. If this acknowledgement has not been received, the valy
&timeldleAck field is undef i ned.

21.1.1.16 &ackState

The &ackState field indicates the state of the Event Enrollment object with a#espect to acknowledgen
possible values of the &state field depend on the value of the &aaRule field

21.1.1.16.1 acked

All required acknowledgements of event notifications have been received.

21.1.1.16.2 noAckA

The &timeActiveAck field of this Event Enrollmentobject is either undef i ned or has a value ear
&timeToActive field of the Event Condition referehced by the &eventCondition field of the Event K
object.

21.1.1.16.3 noAckl

The &timeldleAck field of this Event Enrollment object is either undef i ned or has a value earliet
&timeToldle field of the Event Condition referenced by the &eventCondition field of the Event En

21.1.1.17 &lastState
The &lastState field exists only for not i fi cati on Event Enrollment objects. If the Event Condi
referenced by the‘&eventCondition field of the Event Enrollment has become unavailable, either th
deletion of aDoemain or the loss of an application association, the &lastState field reflects the last ki
the Event Cendition object. Otherwise, the meaning of this field is undefined.

21.1.118 &displayEnhancement

This field specifies the type of the &displayEnhancement field of the Event Enrollment object. Thi

KaaRule field

ence Identifier)
ttothei dl e

e of the

hents. The

ier than the
Enrollment

than the
ollment object.

tion object
ough the
own state of

field is

present only if the CSpI parameter CBB has been negotiated. If the value of this field is t ext , the
&displayEnhancement field is of type character string. If the value of this field is nunber, the

&displayEnhancement is of type integer. If the value of this field is none, the &displayEnhancement field is

NULL.

21.1.2 The Event Enroliment State diagrams

The state diagrams of Figure 21 to Figure 24 describe the &ackState of an Event Enrollment. The arcs shown in

the various Event Enrollment state diagrams are defined as follows.

1. Receive AlterEventConditionMonitoring indication specifying the Enabled parameter equal

to true while

the variable referenced by the Event Condition's &monitoredVariable field is true, or a locally defined

event is pending.
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2. Receive AlterEventConditionMonitoring indication specifying the Enabled parameter equal to true while
the variable referenced by the Event Condition's &monitoredVariable field is false, or a locally defined
event is not pending.

3. The variable referenced by the Event Condition's &monitoredVariable field becomes true or a locally

defined event is detected.

4. The variable referenced by the Event Condition's &monitoredVariable field becomes false or the condition
causing a locally defined event is cleared.

5. Receive AcknowledgeEventNotification indication for current state and time of transition.

6. Receive
equal to

7. Receive

Additional arcs
&aaRule field.

Receipt of an in

GetEventEnroll
GetAlarmSumn

Arcs indicating

Receipt of a De
transition from
from the curren
shown.

21.1.21 &aaRule equals none

Figure 21 conta

Aol lad I VR N S e P b S £, £ 0y ok losl . 41 —all ok At .
[‘\bl\llUWlbus\zl_/V\/llLlVUl.lll\/alJUll IHIUIVALIVIT TUT AU T T VO Stdiv WIILIV TIT UIV T UT © Stdtu alilu UInv 15

Event Condition's &timeToActive field.
AlterEventConditionMonitoring indication specifying the Enabled parameter equal to false,

are possible if an AlterEventEnrollment indication is processed that changes the value of'the

In this case the state diagram regulating the event enrollment is also changed.

mentAttributes
hary

transitions that do not cause a state change are not shown.

dication for any of the following services does not change the state of an Event Enrollment.

GetAlarmEnrollmentSummary
ReportEventEnrollmentStatus

fineEventEnrollment indication establishes a new Event Enrellment. This is modelled as a
h non-existent state. Receipt of a DeleteEventEnrollmentdndication is modelled as a transition
state to the non-existent state. Arcs indicating transitions to or from the non-existent state are not

ins the state diagram for an Event Enrpllinent specifying the &aaRule field equal to none.
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Disabled
v 7
1
Idle 3 Active
4

Figure 21 - State Diagram for &alarmAcknowledgmentRule = none

©1S0 2003 — All rights reserved



https://standardsiso.com/api/?name=0894bc2a98950a83da46e70c98244088

21.1.2.2

I1SO 9506-1: 2003(E)

&aaRule equals simple

Figure 22 contains the state diagram for an Event Enrollment specifying the &aaRule field equal to si npl e.

21.1.2.3

Figure 23 contains the state diagram for an Event Enrollment specifying the &aaRule field equal to

Disabled
7 7 7
2 1
3 Active
\dle NO-ACK -A
4
4 5
Active
Acked

Figure 22 - State Diagram for &alarmAcknowledgmentRule = simple

&aaRule equals ack-active

hck-active.
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Disabled
v 7
2 1
rdre 3 Active
Acked No-ACK-A
6 4 3
4 5 7
7 Idle
No-Ack-A
4 Active
Acked

Figure 23 - State Diagram for &alarmAcknowledgmentRule = ack-active

21.1.24  &aaRule equals ack-all

Figure 24 contajns the state diagram for an Event Enrollment specifying the &aaRule field equal to ack-all.
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Disabled
v 7
2 1
Idle 5 3 > Active
Acked No-ACK-A
4
3
5 4 5 7
’ Idle
No-Ack-A
! ¢6_|
| Idle 4 Active
No-Ack-| Acked

Figure 24 - State Diagram for &alarmAcknowledgmentRule = ack-all

21.2 DefineEventEnroliment-service

The DefineEventEnrollment serwice is used by an MMS client to request the creation of an Event Efirollment
object at a VMD. This service has the effect that the MMS server add the requesting MMS client off another "third
party" client to the list oflusers for which the Procedure for Event Transition Processing (see 18.1.1} is to be
executed as a result of a\specified transition or set of transitions of an Event Condition object.

21.2.1 Structlre

The structuré.of the component service primitives is shown in Table 115.
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Table 115 - DefineEventEnrollment service

Parameter Name

—
=
o

Req Rep Cnf CBB

Event A

Argument

Event Enrollment Name

Event Condition Name

Event Condition Transactions
Alarm Acknowledgement Rule

I
~

~— — —

LTXXKEX

EEERRR

-
-

100 Naomaao
HOR—+

Client Al

Display
String
Index

Result(+
Result(-)

Error T
Object |

No Enhancement

TS

(@l
/W\/\
SN N

pplication
Enhancement

tPY_
cspi
des
dei

=

I
~

nurnnc
9B %)

— N

pe
Not Defined

A wm

21211 A

This parameter
21.21.141

This parameter,
object. This na
Domain-specifi

21.211.2

This parameter,
&eventConditig

21.2113

The Event Con
Condition for W
specified in 21.

gument
shall convey the parameters of the DefineEventEnrollment service request.
Event Enroliment Name
of type Object Name, shall be the value of'the &name field of the newly created Event Enrollment
e shall be unique among all Event Enrellment objects with identical scope (VMD-specific,
c or AA-Specific).

Event Condition Name

of type Object Name, shall eontain the name of an Event Condition object to be referenced by the
n field of the newly crfeatéd Event Enrollment.

Event Condition Transitions

lition TranSitions parameter, of type Transitions, shall specify the set of transitions of the Event
hich invecation of the EventNotification service is requested. The allowed values for this field are
1.

21.21.14

Alarm-AcknowledgementRite———————————————————

The Alarm Acknowledgement Rule parameter, of type AlarmAckRule, shall specify the value of the Event
Enrollment object's &aaRule field. The allowed values for this field are given in 21.1.1.

21.21.1.5

Event Action Name

This optional parameter, of type Object Name, shall specify the value of the &name field of an Event Action
object representing an action to be executed when the specified transition of the Event Condition object occurs.
The result of this execution shall be included in EventNotification requests initiated as a result of this Event

Enrollment.

296

©1S0 2003 — All rights reserved


https://standardsiso.com/api/?name=0894bc2a98950a83da46e70c98244088

I1SO 9506-1: 2003(E)

21.21.1.6 Client Application

The semantics and value of this optional parameter, of type Application Reference, are specified in 21.1.1. If
included, it shall specify a client application, which may be the requesting MMS client or a third-party application,
to be enrolled for the receipt of Event Notifications resulting from the newly created Event Enrollment.

This parameter shall not be specified unless the t py conformance block is supported.

21.21.1.6.1 Display Enhancement

The parameter may be present only if the cSpi CBB has been negotiated. If this parameter is included, one of the

following parameters shall be selected.

21.2.1.1.6.1.1 String

This choice indicates that the string form of the Display Enhancement parameter is present: This se
made only if the des CBB has been negotiated.

21.2.1.1.6.1.2 Index

This choice indicates that the numeric form of the Display Enhancement patamieter is present. This
be made only if the dei CBB has been negotiated.

21.2.1.1.6.1.3 No Enhancement

This choice specifies that no Display Enhancement is present:\This parameter shall be selected if nd
dei has been negotiated.

NOTE This choice may also be made (user option) if eitherd€s or dei has been negotiated.

21.21.2 Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result does
service specific parameters.

21.21.3 Result(-)
The Result(-) parameter shallindicate that the service request failed. The Error Type parameter, wh
in detail in clause 24, shalLprovide the reason for failure. When failure is indicated, the following p
be returned.
21.21.31 Object Not Defined

This parameter, of type Object Name, shall be present if the error pertains to the non-existence of th|
Conditien/object specified by the Event Condition Name parameter or the Event Action object spec

Event\Action Name parameter. If the Event Condition object does not exist, this parameter shall co
ofithe Event Condition Name parameter. If the Event Condition object exists but the Event Action

ection may be

selection may

ither des nor

ot return

ich is defined
arameter shall

c Event

fied by the
htain the name
bject does not
1 not be

€xist, this parameter shall contain the Event Action Name parameter. Otherwise, this parameter sha

present.
21.2.2 Service Procedure
21.2.21 Preconditions

The MMS server shall perform the following actions:

verify that no Event Enrollment object exists with the same name as the Event Enrollment N
parameter;

a)

b)

parameter;

©I1S0 2003 — All rights reserved
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¢)

d)

If either the Evgnt Condition object or the Event Action object does not exist, the MMS server shall issue a
Result(-) respor]se with the Error Class of ACCESS, Error Code of OBJECT-NON-EXISTENT, and Object Not
Defined paramdter containing the value of the name of the object that did not exist.

If any other corldition is not satisfied, the MMS server shall issue a Result(-) response with an error class =
ACCESS and efror code = OBJECT-ACCESS-DENIED.

21.2.2.2 Actions

The MMS servgr shall create a notification Event Enrollment object initialized as follows:

a)
b)

2)

298

verify the existence of an Event Action object with the same name as the Event Action Name parameter, if
present;

verify that all the conditions in the Access Control List object referenced by the &accessControl field of
the VMD are satisfied for the service class = LOAD.

If the Client Application parameter is present and different from the MMS client requesting the Define
Event Enrollment service, verify that the Event Condition Name parameter does not reference an Event
Condition object of AA-scope;

if the Client Application parameter is present and different from the MMS client requesting the Define
Event Enrollment service, verify that the Event Action Name parameter (if present) does not reference an

S 1. ol A_A
Event Aettonr OOFCCTOT 77 TSCOPC-

&name t initialized to the value provided in the Event Enrollment Name-parameter;

&accesgControl - initialized to refer to an Access Control List object.that will report the value of MMS
Deletable as true (see 9.1.4). The predefined symbol 'M_Deletable"(see 25.3.2.1) may be used for this

purpose
&eeClags - initialized to the value not i fi cati on.

&event(ondition - initialized to reference the Eventi€ondition object identified by the value of the Event
Conditign Name parameter.

&ecTrapsitions - initialized to the value ofithe Event Condition Transitions parameter.
&aAssofiation - The value of the &aAssociation field shall be dependent on the presence or absence of the

Client Alpplication parameter. The\following rules shall apply to determine the value of the &aAssociation
field:

f the Client Application parameter is not present in the service request, this field shall be initialized
o a value identifying the application association over which the DefineEventEnrollment request
as received,

1)

2) If the Client Application parameter is present in the service request and the client to be enrolled is
the-MMS client requesting the DefineEventEnrollment service, this field shall be initialized to a

received.

3) If the Client Application parameter is present in the service request, and the client to be enrolled is
not the MMS client requesting the DefineEventEnrollment service and an application association to
this Client Application exists, this field shall be initialized to a value identifying the application
association with this Client Application.

4) If the Client Application parameter is present in the service request, and the client to be enrolled is
not the MMS client requesting the DefineEventEnrollment service and an application association to

this Client Application does not exist, this field shall be undefined.

&notificationLost - initialized to the value false.
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1d shall be
ame

ent parameter
n object shall

ement
t Condition

h) &eventAction - if the Event Action Name parameter is present in the service request, this fie
initialized to reference the Event Action object identified by the value of the Event Action N
parameter. Otherwise, it shall be undefined.

1) &duration - if the Client Application parameter was specified, this attribute shall be initialized to the value
per manent . Otherwise, it shall be initialized to the value cur r ent .

1) &clientApplication - initialized to the value of the Client Application parameter, if specified. Otherwise
this field shall be initialized to identify the client application for the application association over which this
request was received.

k) &aaRule - initialized to the value of the Alarm Acknowledgement Rule parameter.

1) &timeActiveAck - initialized to the value undef i ned.

m) &timeldleAck - initialized to the value undef i ned.

n) &ackState - initialized to acked.

0) If the Display Enhancement parameter is present and the String choice.of Display Enhancen
has been selected, the t ext choice of the &displayEnhancement figld\of the Event Conditig
be selected and its value shall be the value of String parameter.

P) If the Display Enhancement parameter is present and the Index choice of the Display Enhan
parameter has been selected, the nunber choice of &displayEnhancement field of the Even|
object shall be selected and its value shall be the valug.ofithe Index parameter.

q) If the Display Enhancement parameter is present and the No Enhancement choice of the Dis

A Result(+) shall be returned, indicating that the Event Condition object has been created.
21.3

The DeleteEventEnrollment service-is used by an MMS client to request that an MMS server delete
noti fi cati on Event Enrollment objects.

21.3.1 Structure

The structure of thelegmponent service primitives is shown in Table 116.

Enhancement parameter has been selected, theMione choice of &displayEnhancement field
Condition object shall be selected.

DeleteEventEnrollment service

Table 116 - DeleteEventEnrollment service

blay
bf the Event

one or more

Parameter Name Req Ind Rep Cnf

CBB

Argument

Scope of Delete

List of Event Enrollment Names
Event Condition Name

Event Action Name

nurnn
2&
|

Result(+)
Candidates Not Deleted

Zw
=
\

Result(-)
Error Type

Zwn
=
\
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21.3141
This parameter

21.3.1.11

Argument

shall convey the parameters of the DeleteEventEnrollment service request.

Scope Of Delete

The Scope Of Delete parameter shall specify the extent of delete that is requested. The Scope of Delete is
indicated by the selection of one of the following parameters.

21.3.11.2

List of Event Enroliment Names

If this parameter is selected, it shall specify a list of one or more Event Enrollment objects designated as

candidates for
21.3.1.1.3

If this paramete
Event Conditiog
considered for ¢
the requesting N

213114

If this paramete
Event Action ol
considered for ¢

cletion.
Event Condition Name

[ is selected, this parameter, of type Object Name, shall specify the value of the &name field of the
) object whose &EventEnrollments field is used to identify the Event Enrollment objects'to be
eletion. Of these Event Enrollment objects, only those whose &clientApplication field’ references
IMS client are designated as candidates for deletion.

Event Action Name
[ is selected, this parameter, of type Object Name, shall specify the value of the &name field of the

ject whose &EventEnrollments field is to be used to identify the Eyent Enrollment objects to be
eletion.

21312 R

The Result(+)

sult(+)

rameter shall indicate that the service request succeeded. A successful result shall include the

following parameter.

21.3.1.21

This parameter,
included in the
required by the

21.31.3

The Result(-) p
in detail in clau

21.3.2 Servigq

21.3.21 P

Candidates Not Deleted

of type integer, shall contain a count 0f the number of Event Enrollment objects that were
scope of Event Enrollment objects to be deleted, but that were not deleted because the conditions
service procedure were not met.

Result(-)

irameter shall indicate.that the service request failed. The Error Type parameter, which is defined
se 24, provides theredson for failure.

te Procedure

econditions

The MMS serv

1 shall verify that all the conditions in the Access Control List object referenced by the

&accessControl field of the VMD are satisfied for the service class = DELETE. If this condition is not satisfied, a
Result(-) shall be returned with an error class = ACCESS and error code = OBJECT-ACCESS-DENIED.

If the Scope of Delete parameter is Event Condition Name, the MMS server shall verify that the referenced Event
Condition object exists. If this object does not exist, a Result(-) response shall be returned and the service

procedure termi

nated.

If the Scope of Delete parameter is Event Action Name, the MMS server shall verify that the referenced Event
Action object exists. If this object does not exist, a Result(-) response shall be returned and the service procedure

terminated.

The Candidates

300

Not Deleted parameter shall be initialized to zero.
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21.3.2.2  Action Step 1

The MMS server shall prepare a list of candidate Event Enrollments for deletion. The objects on this list depend
on the selection of the Scope Of Delete parameter.

a) If the Scope of Delete parameter is the List of Event Enrollment Names, that list provides the list of
candidate Event Enrollments. For each element of that list, the MMS server shall verify

1) that the Event Enrollment object exists and

2) that the conditions in the Access Control List referenced by the Reference to Access Control List
attribute of the Event Enrollment object are satisfied for Service Class = DELETE.

If any of these conditions is not met, this Event Enrollment object shall not be included on tlle list of Event
Enrollment objects and the Candidates Not Deleted parameter shall be increased by ofie;

b) If the Scope of Delete parameter is Event Condition Name, the & EventEnrollments*field of fhat Event
Condition provides the list of candidate Event Enrollments. For each object refetenced by the
&EventEnrollments field of this Event Condition, the MMS server shall yerify:

1) that the Event Enrollment object exists;

2) that the conditions in the Access Control List referenced(by the &accessControl field of the Event
Enrollment object are satisfied for Service Class = DELETE; and

3) that the &clientApplication field of this Event Enrollment object references the requgsting MMS
client.

If any of these conditions is not met, this EventEnrollment object shall not be included on the list of Event
Enrollment objects and the Candidates Not Deleted parameter shall be increased by one.

c) If the Scope of Delete parameter is Event Action Name, the &EventEnrollments field of thaf Event Action
object provides the list of candidate<Event Enrollments. For each object referenced by the
&EventEnrollments field of the Event Action object the MMS server shall verify:

1) that the Event Enrollment object exists;

2) that the conditions in the Access Control List referenced by the &accessControl field of the Event
Enrollment object are satisfied for Service Class = DELETE; and

3) that the &clientApplication field of this Event Enrollment object references the requgsting MMS
client.

If any, of these conditions is not met, this Event Enrollment object shall not be included on the list of Event
Enrollment objects and the Candidates Not Deleted parameter shall be increased by one.

21.3:2.3  Action Step 2

Eor L olioot oL 4la Lot LDt Do 1looant Alaante tbha NANAQ cqenee choll avanita tha Do di o fOI- EVent

T OT CaCt oo CC T OT OIS T OT v Ot T OOt OO OCTSthCIvVITVIO - SUT v O ST CAC OOt T rovoaurc

Enrollment Deletion (see 21.3.3). A Result(+) response shall be issued, indicating the number of candidate Event
Enrollment objects that were not deleted.

21.3.3 Procedure for Event Enroliment Deletion

The MMS server shall remove the reference to this Event Enrollment object from the &EventEnrollments field of
the Event Condition object referenced by the &eventCondition field of this Event Enrollment object.

If the &event Action field of this Event Enrollment object references an Event Action object, the MMS server

shall remove the reference to this Event Enrollment object from the &EventEnrollments field of the Event Action
object referenced by the &eventAction field of this Event Enrollment object.
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The MMS server shall remove the reference to this Event Enrollment object from the &EventEnrollments field of
the Access Control List object referenced by the &accessControl field of this Event Enrollment object.

NOTE 1 If an Event Enrollment object having the value per manent for the &duration field is deleted, and if the MMS
server was the Calling MMS-user on the application association being used to convey event notifications for this
Event Enrollment, the MMS server may, as a local matter, issue the Conclude service on that application association.

NOTE 2 This procedure should also be executed for deletion of Event Enrollment objects that result from deletion of a

Domain or loss of an application association.

21.4 GetEventEnrolimentAttributes service

The GetEventEnrollmentAttributes service is used by an MMS client to request that an MMS server return the

values of descri
specified set of

21.4.1 Struc

The structure of

Criteria.

ure

the component service primitives is shown in Table 117.

ptive attributes of an Event Enrollment object or a list of Event Enrollment objects that satisfy a

Table 117 - GetEventEnrollmentAttributes service

Parametgr Name Req Ind Rep Cnf CBB
Argumerft M M(=)
Scope of Request M M(=)
List of Hvent Enrollment Names S S
Client Ajpplication S S(=)
Event Cpndition Name S S(=)
Client Application U U=
Event Aftion Name S S(=)
Client Application U uE)
Continu¢ After U U=
Result(+ S S
List of EE Attributes M M=)
Event Enrollment Name M M=)
Event [Condition Name M M=)
Event JAction Name C C®)
Client|Application U U=
MMS Peletable M M=)
Enrollfnent Class M M=)
Duratipn C C(=)
Invokg ID C C=)
Remaihing Acceptable Delay C CE
Displa Enhancement C C=) cspi
String S SE=) des
Index S S=) dei
No Enhancement S S=)
Access Control List M M=) aco
More Follows M M=)
Result(-) S S=)
Error Type M M=)
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214141 Argument

This parameter shall convey the parameters of the GetEventEnrollmentAttributes service request.
214111 Scope Of Request

This parameter shall indicate the scope of Event Enrollment objects to be included in the request. T
Request is indicated by the selection of one of the following parameters.

he Scope Of

If this is a request to continue a previously issued request for which the Result(+) parameter of the confirm
primitive specified the value of the More Follows parameter equal to true, this parameter value shall be same as

specified in the original request.

NOTE The service parameters have been altered from those of the first edition of MMS in order to correspo
with the object model. The change is reflected in a new set of derivation rules in part 2 to relae\thesd
parameters to the same protocol.

21.41.1.2 List of Event Enroliment Names

If selected, this parameter shall contain a list of values for the &name field of the Event Enrollment
which the attributes are desired.

214113 Client Application

If selected, this parameter, of type Application Reference, shall indicate the specific client applicati
the request is made.

214114 Event Condition Name

If selected, this parameter, of type Object Name, shall contain the value of the &name field of the E
object whose &EventEnrollments field provides.the list of Event Enrollment objects that shall be re

2141141 Client Application

hd more closely
service

objects for

n for which

vent Condition
ported.

If included, this parameter, of type Application Reference, limits the results to those Event Enrollmgnt objects

specified in the &EventEnrollments*field of the Event Condition object for which the specified cliet

21.41.1.5 Event Action Name

If selected, this parameter;, of type Object Name, shall contain the value of the &name field of the E
object whose &EventEnrollments field provides the list of Event Enrollment objects that shall be re

21.41.1.5.1 Client Application

If included, this parameter, of type Application Reference, limits the results to those Event Enrollmg
specified in the &EventEnrollments field of the Event Action object for which the specified client i

21.4.1.1.6 Continue After

t is enrolled.

vent Action
ported.

nt objects
enrolled.

If this is a request to continue a previously issued request for which the Result(+) parameter of the ¢
primitive specified the value of the More Follows parameter equal to true, this parameter shall be sp

onfirm
ecified.

Otherwise, it shall be omitted. If specified, this parameter shall contain the value of the Event Enrollment Name
parameter, of type Object Name, from the last entry in the List Of EE Attributes parameter taken from the confirm

primitive for which continuation is desired.

21.41.2 Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result shall return the

following parameters.
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21.41.21

List of EE Attributes

The List of EE Attributes parameter shall contain a list composed of descriptive attributes of zero or more Event
Enrollment objects satisfying the criteria of the request primitive. Each entry in the list shall contain the following

parameters.
21.41.2141
This parameter,

21.41.21.2

Event Enrollment Name
of type Object Name, shall contain the value of the Event Enrollment object's &name field.

Event Condition Name

This parameter,[of type Object Name, shall contain the value of the &name Tield of the Event Condifion object
referenced by the &eventCondition field of the Event Enrollment object. If the referenced Event Condition object

has become und
parameter shall

21.41.213

This parameter,

vailable, for example, as a result of deletion of a Domain or loss of an application association, this
have the value UNDEFINED.

Event Action Name

of type Object Name, shall contain the value of the &name field of the Event Ag¢tion object

referenced by thie Event Enrollment object's &eventAction field if present. If the &eventActiomfield is not present

in the Event En
Action object h
association, thig
Event Enrollme]

21.41.21.4

If the &clientAf
parameter, of ty]
&clientApplica
Enrollment objgq

21.41.21.5

This parameter,
deleted using th
parameter.
21.41.21.6

This parameter,

21.41.21.7

This parameter,
the &eeClass fi

shall be omitted.

ollment object, this parameter shall be omitted. If the &eventAction field is present but the Event
hs become unavailable, for example, as a result of deletion of a Domain,orlloss of an application
parameter shall have the value UNDEFINED, and shall be included~If the &eeClass field of the
nt object is nodi fi er, this parameter shall be omitted.

Client Application

pplication field of the Event Enrollment does not specify“the requesting MMS client, this
pe Application Reference, shall contain the value of the Event Enrollment object's

ion field. Otherwise, this parameter shall be omitted? If the &eeClass field of the Event
ctis nodi f i er, this parameter shall be omitted.

MMS Deletable

of type boolean, shall indicate whether (true) or not (false) the Event Enrollment object may be
¢ DeleteEventEnrollment service.\Subclause 9.1.4 specifies the value to be returned by this

Enroliment Class
of type EE-Classs-shall contain the value of the Event Enrollment object's &eeClass field.
Duration

of type, EE-Duration, shall contain the value of the Event Enrollment object's &duration field. If
b1d Of the Event Enrollment object does not contain the value noti fi cat i on, this parameter

21.41.21.8

This parameter,

Invoke ID

of type integer, shall contain the value of the &invokelD field of the Event Enrollment object. If

the &eeClass field of the Event Enrollment object does not contain the value nodi f i er, this parameter shall be

omitted.

21.41.21.9

Remaining Acceptable Delay

This optional parameter, of type integer, shall contain the value of the &remainingDelay field of the Event
Enrollment object if present. If the &eeClass field of the Event Enrollment object contains the value nmodi fi er

and this parame
object does not
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ter is not present, an unbounded delay is implied. If the &eeClass field of the Event Enrollment
contain the value nodi f i er, this parameter shall be omitted.
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21.41.21.10 Display Enhancement
This parameter shall contain the value of the &displayEnhancement field of the Event Condition object. This

parameter shall not appear unless the cspi CBB has been negotiated. Depending on its value, one of the
following parameters shall be selected.

21.4.1.2.1.10.1 String

This parameter, of type character string, is the string form of the Display Enhancement parameter. This parameter
may not be selected unless the des CBB has been negotiated.

21.41.2.1.10.2 Index

This parameter, of type integer, is the numeric form of the Display Enhancement parameter. This pgrameter may
not be selected unless the dei CBB has been negotiated.

21.41.2.1.10.3 No Enhancement
This parameter, of type null, specifies that no Display Enhancement is present.

21.4.1.21.11 Access Control List

This parameter, of type Identifier, shall indicate the &name field of the ‘Access Control List object that controls
access to this Event Enrollment object. This parameter shall not app@ar unless the aco parameter QBB has been
negotiated.

21.41.2.2 More Follows

This parameter, of type boolean, shall have the value true if this response does not contain attribute yalues from
the last of the requested Event Enrollment objects.~Otherwise, it shall be false.

21.4.1.3  Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined
in detail in clause 24, provides the feason for failure.

21.4.2 Service Procedure
21.4.21 Preconditions
None.

21.4.2.2 <Action Step 1

The MMS server shall prepare a list of Event Enrollments whose attributes are to be returned. The ¢xtent of this
list'depends on the value of the Scope Of Request parameter. In each of the service procedures (spacified below)
the.number of Event Enrollment objects whose attributes may be returned in the List of EE Attribut¢s parameter in
assingle service response may be limited by local restrictions. If the response does not contain the 13st of the

requested Event Enrollment objects, the More Follows parameter shall be set to the value true in the response
primitive. Otherwise, the value of the More Follows parameter shall be false.

21.4.2.21 Scope of Request is List of Event Enroliment Names

The List of Event Enrollment Names parameter specifies the list of the Event Enrollment objects whose attributes
are to be returned.

21.4.2.2.2 Scope Of Request is Client Application
The list of Event Enrollment objects whose attributes are to be returned shall be constructed as follows:

a) If the Client Application parameter identifies the MMS client of this service request, for each application
association object referenced by the &Associations field of the VMD,
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for each of the Event Condition objects referenced by the &EventConditions field of that
application association,

b)

for each Event Enrollment object referenced by the &EventEnrollments field of that Event
Condition object, if the Client Application parameter matches the &clientApplication field
of that Event Enrollment object, include that Event Enrollment object in the list.

For each Event Condition object referenced by the &EventConditions field of the VMD,

for each Event Enrollment object referenced by the &EventEnrollments field of that Event
Condition object, if the Client Application parameter matches the &clientApplication field of that
Event Enrollment object, include that Event Enrollment object in the list.

for eachl

f

The ordering of

Domain object referenced by the &Domains field of the VMD,

or each of the Event Condition objects referenced by the &EventConditions field of that Domain,
for each Event Enrollment object referenced by the &EventEnrollments field of that Event
Condition object, if the Client Application parameter matches the &clientApplication field

of that Event Enrollment object, include that Event Enrollment object in the Iist.

the Event Conditions of this procedure is prescribed in 5.4.2; the ordering of'the Event

Enrollments within each Event Condition is also prescribed in 5.4.2.

214223

If the Client Ap)
&EventEnrollm
&clientApplica
Application par|
specified by thg

214224

If the Client Ap
&EventEnrollm
&clientApplica
Application par|
specified by thg
21423 A
If the Continue

Event Enrollme
server shall beg]

The MMS servq
the number of g

Scope Of Request is Event Condition

plication parameter is specified, the list shall contain the Event Enrollments referenced by the

ents field of the Event Condition object specified by the Event'Condition Name parameter whose
ion field (of the Event Enrollment) matches the Client Application parameter. If the Client

hmeter is not specified, the list is the entire &EventEntollments field of the Event Condition object
Event Condition Name parameter.

Scope Of Request is Event Action

plication parameter is specified, the list'shall contain the Event Enrollments referenced by the
ents field of the Event Action object specified by the Event Action Name parameter whose

ion field (of the Event Enrollment).matches the Client Application parameter. If the Client
hmeter is not specified, the listis the entire &EventEnrollments field of the Event Action object
Event Action Name paraméter”

ction Step 2

A fter parameter.is present in the service indication, the MMS server shall begin the response at the
nt object following the object indicated by the Continue After parameter. Otherwise, the MMS

in at the beginning of the list.

r shallfeturn the attributes of one or more Event Enrollments from this list. The decision about
ttribute sets to be included in the response is a local matter. If the MMS server terminates the

thalict 1o avhaoyctad 1+ choll s ol da o NAon TAll e soeoaatag puzica 1t choll ot

response before

£ ary o
OISt EXaUStea TSt HeTHaC-aTvror e r oo wWs pPatramCe o rue - omerwisSeSham ot

More Follows parameter of false. A Result(+) shall be returned.

NOTE

In a well formed VMD, there should be no duplicates in the list prepared in this manner. Each Event Enrollment is

associated with one and only one Event Condition and/or Event Action. It is a local matter of what action to take if

this list

contains duplicates. Reinitialization of the system may be required.

21.5 ReportEventEnrolimentStatus service

The ReportEventEnrollmentStatus service is used by an MMS client to obtain the status of a single notification
Event Enrollment object.
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21.5.1 Structure
The structure of the component service primitives is shown in Table 118.

Table 118 - ReportEventEnrollmentStatus service

Parameter Name Req Ind Rep Cnf CBB

Argnmpnf N ]\/f(:)

Event Enrollment Name M M=)

Result(+) S S
Event Condition Transitions M M(=)
Notification Lost M M(=)
Duration M M(=)
Alarm Acknowledgement Rule € C(=)
Current State M M(=)

Result(-) S S=)
Error Type M M=)

21.5141 Argument
This parameter shall convey the parameter of the ReportEventEnrollmentStatus service request.
21.5.1.11 Event Enrolilment Name

This parameter, of type Object Name, shall contain the value of the &name field of the Event Enroll
for which the ReportEventEnrollmentStatus service is requested.

21.5.1.2 Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result shall
following parameters:

21.5.1.21 Event Condition Transitions
This parameter, of type Transitions, shall contain the value of the Event Enrollment object's &ecTra

21.5:1:2.2 Notification Lost

This parameter, of type boolean, shall contain the value of the Event Enrollment object's &notificati

ment object

Feturn the

nsitions field.

onLost field.

21.51.23 Duration

This parameter, of type EE-Duration, shall contain the value of the Event Enrollment object's &duration field.

21.51.24 Alarm Acknowledgement Rule

This parameter, of type AlarmAckRule, shall contain the value of the Event Enrollment object's &aaRule field.

21.5.1.2.5 Current State

This parameter, of type EE-State, depends on the value of the &aaRule field of the Event Enrollment object and
shall reflect the value of the &ecState field of the Event Condition object referenced by the &eventCondition field
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of the Event Enrollment object and the value of the &ackState field of the Event Enrollment object. The value of
this parameter is determined as follows:

a) if the value of the &ecState field is di sabl ed, the parameter shall be DISABLED;
b) if the value of the &ecState field is acti ve,
1) if the value of the &aaRule field is none, the parameter shall be ACTIVE;
2) otherwise,

1) if the value of the &ackState field is NOACKA, the parameter shall be ACTIVE-NO-ACK-

i) if the value of the &ackState field is acked, the parameter shall be ACTIVE-ACKED;
c) if the value of the &ecState fieldisi dl e,
1) iff the value of the &aaRule field is none or si npl e, the parameter is IDLE;
2) iff the value of the &aaRule field is ack- acti ve,
i if the value of the &ackState field is NOACKA, the parameter is IDICE-NO-ACK-A;
i) if the value of the &ackState field is acked, the parameter ,is IDLE-ACKED;
3) iff the value of the &aaRule field is ack-al | ,
i if the value of the &ackState field is nOAck]| , the‘parameter is IDLE-NO-ACK-I,
i) if the value of the &ackState field is NnoOAck Ajthe parameter is IDLE-NO-ACK-A;
1 if the value of the &ackState field is aeked, the parameter is IDLE-ACKED.
If the Event Condition object has become undefined, as‘aresult of a deletion of a Domain or loss of application
association, the[value of the &lastState field of the Event Enrollment object shall be used in place of the &ecState
field in the detefmination of this parameter.

21.51.3 Result(-)

The Result(+) parameter shall indicaté-that the service request succeeded. A successful result does not return
service specific|parameters.

21.5.2 Servi¢e Procedure

21.5.21 Preconditions

If the Event Enfollment object specified by the Event Enrollment Name parameter does not exist, the MMS server

shall return a RESUIt(=) Tesponse.
21.5.2.2 Actions

The MMS server shall issue a Result(+) response, containing the current values for the specified Event Enrollment
object's attributes and derived parameters.

21.6 AlterEventEnrollment service
The AlterEventEnrollment service is used by an MMS client to request that the MMS server replace the value of

the &ecTransitions field, the value of the &aaRule field, the value of the &displayEnhancement field, or two or
more of these fields of an existing not i f i cat i on Event Enrollment object.
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21.6.1 Structure

The structure of the component service primitives is shown in Table 119.

Table 119 - AlterEventEnrollment service

I1SO 9506-1: 2003(E)

Parameter Name Req Ind Rep Cnf CBB
Argnmpnf MM ]\/f(:)
Event Enrollment Name M M=)
Event Condition Transitions U U=)
Alarm Acknowledgement Rule U U=
Display Enhancement C CHE) cspi
String S S(=) des
Index S SE) dei
No Enhancement S S(=)
Result(+) S S(=)
Current State M M=)
Transition Time M M(=)
Result(-) S S=)
Error Type M M=)
21.6.11 Argument
This parameter shall convey the parameters. of the AlterEventEnrollment service request.
21.6.1.11 Event Enroliment:Name
This parameter, of type Object Narhe, shall contain the value of the &name field of the noti fi cafi on Event
Enrollment object that is tobe, modified.
21.6.1.1.2 Event Condition Transitions
The Event Conditron Transitions parameter, of type Transitions, shall specify the set of transitions gf the Event
Condition objectfor which invocation of the Procedure for Event Transition Processing is requested. The allowed

values forthis parameter are specified in 21.1.1.

Either-this parameter, the Alarm Acknowledgement Rule parameter, the Display Enhancement parai

or more, shall be specified.

meter, or two

The Alarm Acknowledgement Rule parameter, of type AlarmAckRule, shall specify the new value of the Event
Enrollment object's &aaRule field. The semantics and allowed values for this parameter are given in 21.1.1.

This parameter shall not be present if the referenced Event Condition object is a net wor k-t r i gger ed Event

Condition.

Either this parameter, the Event Condition Transitions parameter, the Display Enhancement parameter, or two or

more, shall be specified.
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21.6.1.1.31

This parameter

Display Enhancement

indicates that the &displayEnhancement field of the Event Enrollment shall be altered by this

service. This parameter shall not appear unless the cspi CBB has been negotiated. If this parameter is present,
one of the following parameters shall be selected.

Either this parameter, the Event Condition Transitions parameter, the Alarm Acknowledgement Rule parameter, or

two or more, sh:
21.6.1.1.3.1.1

This parameter,
may be made o1

21.6.1.1.3.1.2

This parameter,
made only if thq

21.6.1.1.31.3

This parameter,
neither des not

all be specified.
String

of type character string, is the string form of the Display Enhancement parameter. This selection

Iy 11 the d65 CBb haS been negotated.
Index

of type integer, is the numeric form of the Display Enhancement parameter. This selectionmay be
dei CBB has been negotiated.

No Enhancement

of type null, specifies that no Display Enhancement is present. This paranieter shall be selected if
dei has been negotiated.

NOTE This pafameter may also be selected if either deS or dei has been negotiated.

21612 R
The Result(+)
following para

21.6.1.21

This parameter,
shall reflect the
of the Event En|
this parameter i

21.6.1.2.2

This parameter
the current valu
alteration of the
Otherwise, this
field of the Eve
whichever is laf
value of this pa

21613 R

sult(+)

rameter shall indicate that the service request succeeded,» A successful result shall return the
eters.

Current State

of type EE-State, depends on the value of the &aaRule field of the Event Enrollment object and
value of the &ecState field of the Evefit €ondition object referenced by the &eventCondition field
Follment object and the value of the &ackState field of the Event Enrollment object. The value of
b specified in 21.5.1.2.5.

Transition Time

Ghall contain the time\(ddte and time of day or Time Sequence Identifier) at which the transition to
e of the &ackState.ofthe Event Enrollment occurred. If execution of this procedure resulted in an
value of the &ackState field, this parameter shall contain the time at which the alteration occurred.
parameter shallbe equal to the value of the &timeToldle field or the value of the &timeToActive
ht Condition)object referenced by the &eventCondition field of the Event Enrollment object,

er. If the value of the &eventCondition field of the Event Enrollment object is undefined, the
ametet shall be UNDEFINED.

SSUlt(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined
in detail in clause 24, provides the reason for failure.

21.6.2 Service Procedure

21.6.21

Preconditions

The MMS server shall verify that all the conditions in the Access Control List object referenced by the
&accessControl field of the VMD are satisfied for the service class = LOAD.

The MMS server shall verify that all the conditions in the Access Control List object referenced by the
&accessControl field of the Event Enrollment object are satisfied for the service class = LOAD.
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If any of these conditions is not satisfied, the service shall fail and a Result(-) shall be returned.
21.6.2.2  Actions

The MMS server shall replace the value of its &ecTransitions field, the value of its &aaRule field, or the value of
the &displayEnhancement field, or two or all of these fields, with the values specified in the Event Condition
Transitions, Alarm Acknowledgement Rule, and Display Enhancement parameters, respectively.

If the value of the Alarm Acknowledgement Rule parameter is not equal to the value of the &aaRule field prior to
this service procedure, the &ackState field of the Event Enrollment object may be altered. Following the change
to the &aaRule field, the &ackState field of the Event Enrollment object shall be determined as follows:

e Q b =S T IR ) H ! 1 Qo g ol o1 = = 11
d) ITUHIC &ddNUIT TICIU IS TTUTIC O ST TTPT €, SCUUIT &dCKITALC TICIA O UHIT EVCIIL EITOIIIICIIT U ac ked

b) If the &aaRule field is ack- act i ve, and the &ecState field of the referenced EventCondifion object is
activeoridle,

1) If the &timeActiveAck field is undef i ned, set the &ackState field ofithe Event Enfrollment
object to NnOACKA;

2) Otherwise, set the &ackState field of the Event Enrollment gbjeet to acked.
c) If the &aaRule field is ack- al |,
1) If the &timeActiveAck field is undef i ned andthe &ecState field of the referenced Event
Condition object is act i ve ori dl e, set the &ackState field of the Event Enrollmept object to
NnoAckA,;
2) Otherwise, if the &timeldleAck field issUndef i ned and the &ecState field of the rgferenced
Event Condition object is i dl e, setithe &ackState field of the Event Enrollment objgct to
noAckl ;
3) Otherwise, set the &ackState'field of the Event Enrollment object to acked.
If the Display Enhancement parameteris present, the value of the &displayEnhancement field of thg Event
Enrollment object shall be altered. 1£String is selected, the &displayEnhancement field of the Evenft Enrollment
shall be set to the value of the String parameter. If Index is selected, the &displayEnhancement shall be set to the

value of the Index parameter: If No Enhancement is selected, the &displayEnhancement shall be sef to none.

The MMS server shallreturn a Result(+) response containing the Current State and Transition Time| parameters.

22 Event.Condition List services
22.1 <Event Condition Lists

This{clause provides an object model for the following object:

EVENT-CONDITION-LIST

This clause specifies the following services:

DefineEventConditionList GetEventConditionListAttributes
DeleteEventConditionList ReportEventConditionListStatus
AddEventConditionListReference AlterEventConditionListMonitoring

RemoveEventConditionListReference

The Event Condition List object shall be used to reference groups of Event Condition objects that are required to

be operated on as groups. Support of the r ecl CBB (see 8.1.3.19.3) indicates support for Event Condition Lists
that may refer to other Event Condition Lists. If this CBB is not supported, the Event Condition List may contain
only references to Event Conditions.
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22.1.1 The Event Condition List object

EVENT- CONDI TI ON- LI ST :: = CLASS {
&nane oj ect Nane,

-- shall be unique within its range of specification (VMD, Domain, AA)
&accessControl I dentifier,
&Event Condi ti ons oj ect Narre

I F

(recl)

ENDI F
}

221141

&Event Condi ti onLi sts
&Ref er enci ngEvent Condi ti onLi sts

hj ect Name OPTI ONAL,
o) ect Nare OPTI ONAL

&name

The &name fiell
name may have

221.1.2

This field, of ty|
the DeleteEven

22113 &

This field ident

Because of visil
Domain-specifi
specific scope.

include Event (]
22114 &

This field ident
Condition List

d uniquely identifies the Event Condition List object within the VMD. An Event Condition List
VMD, Domain-specific or AA-specific scope.

&accessControl

be boolean, shall indicate whether (true) or not (false) this object may be deleted threugh the use of
ConditionList service.

FventConditions

fies a set of zero or more Event Condition objects.

pility constraints, if the &name field of the Event Condition Listiobject has VMD-specific or

C scope, this field shall only include Event Condition objects that have VMD-specific or Domain-
If the &name field of the Event Condition List object hasAA-specific scope, this field may
ondition objects of any scope.

EventConditionLists

fies a set of Event Condition List objects that are hierarchically subordinate to this Event
bject. This field may be present only ifithe'r ecl parameter CBB has been negotiated. This field

shall not contaip circular references.

Because of visil
Domain-specifi
Domain-specifi
may include Ev|
22115 &

This field ident
This field may 1

NOTE This fig

ility constraints, if the &name-field of the Event Condition List object has VMD-specific or

C scope, this field shall only/inelude Event Condition List objects that have VMD-specific or

> scope. If the &name field of the Event Condition List object has AA-specific scope, this field
ent Condition List objects-of any scope.

ReferencingEventConditionLists

fies other Event Condition List objects that reference this specific Event Condition List object.
e presentonly if the r ecl parameter CBB has been negotiated.

ld.is necessary to fully describe the service procedures that operate on the Event Condition List object. This

field is

hot.visible nor modifiable by MMS services.

22.2 Define

EventConditionList service

The DefineEventConditionList service is used by an MMS server to request the MMS server to create an Event
Condition List object.

22.2.1 Structure

The structure of the component service primitives is shown in Table 120.
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Table 120 - DefineEventConditionList service

Parameter name Req Ind Rsp Cnf CBB
Argument M M=)

Event Condition List Name M M(=)

List of Event Condition Names M =)

List of Event Condition List Names C C(=) recl
Recultl) (N S

+e5HHH) I A

Result(-) S SE&)

Error type M M=)

Object in error C C(=)

22211 Argument
This parameter shall convey the parameters of the DefineEventConditionlist service request.
22.2.1.11 Event Condition List name

This parameter, of type Object Name, shall specify the name ‘of the Event Condition List object that|is to be
created.

22.2.1.1.2 List of Event Condition names

This parameter shall identify a list of Event Condition objects to be included in the specified Event Condition List.
This list shall not be empty if r ecl has notbeen negotiated. If the scope of the Event Condition List Name
parameter is VMD-specific or Domain-specific, this parameter shall not contain an Event Condition| Name whose
scope is AA-specific.

22.21.1.3 List of Event Condition List names

This parameter shall identify a list of Event Condition List objects to be included, by reference to edch included

object, in the Event Condition List. This parameter shall not be present if the r ecl CBB has not bgen negotiated.
If the scope of the Everit Condition List Name parameter is VMD-specific or Domain-specific, this parameter shall
not contain an E¢ent Condition List Name whose scope is AA-specific.

22.2.1.2 _<Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result does fiot return
service specific parameters.

22213 Res IFYAAY
L TALE uny®)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined
in detail in clause 24, shall provide the reason for failure. When failure is indicated, the following parameter shall
be returned.

22.21.31 Object in error

This parameter, of type Object Name, shall be present if the error concerns the nonexistence or inconsistency of an
Event Condition object specified in the List of Event Condition Names parameter, or an Event Condition List
object specified in the List of Event Condition List Names parameter. It shall provide the name of the object that
caused the error at the VMD. This parameter shall not be present if the failure of this service is not due to the
nonexistence or inconsistency of an Event Condition object or a Event Condition List object.
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22.2.2 Service procedure

22.2.21

Preconditions

The MMS server shall verify that no other Event Condition List objects exist at the VMD with a &name field
equal to the value of the Event Condition List Name parameter. Otherwise the MMS server shall issue a Result(-)

response.

If any of the Event Condition objects specified in the List of Event Condition Names parameter does not exist at
the VMD, or if any of the Event Condition List objects specified in the List of Event Condition List Names
parameter does not exist at the VMD, the MMS server shall issue the Result(-) response with an Error Class of

ACCESS, ErrofCode of OBIECT-NON-EXISTENT, and the Object il error parameter.

If the scope of
the name of any
Condition Lists
Result(-) respor
and the Object 1

22222 A

The MMS servy

a) &name
b) &accesg
Deletab
purpose
c) &Event
Event C
d) &Event
List of H
e) &Referd
If the List of EV
List of Event C

Condition List

If the List of EVf
in the List of EY

|

e Event Condition List Name parameter is VMD-specific or Domain-specific, and the scope oft
of the Event Conditions in the List of Event Condition Names parameter or of any of the Eyent

in the List of Event Condition List Names parameter is AA-specific, the MMS server shall issue a
se with an Error Class of DEFINITION, Error Code of OBJECT-ATTRIBUTE-INCONSISTENT,
N error parameter.

ctions
1 shall create a new Event Condition List object and initialize it as follows:

initialized to the value of the Event Condition List name parameter;
Control - initialized to reference an Access Control List objectthat will report the value of MMS
e as true (see 9.1.4). The predefined symbol 'M_Deletable'(¢see 25.3.2.1) may be used for this
Conditions - initialized to refer to the Event Conditién objects specified by the value of the List of

pndition Names parameter.

ConditionLists - initialized to refer to the Event Condition List objects specified by the value of the
vent Condition List Names parameters-if.present.

ncingEventConditionLists - initialized to an empty list.
ent Condition Names parameter is not empty, for every Event Condition Object specified in the
ndition Names parametér;the MMS server shall place a reference to the newly created Event

bject in the Event Cofdition object's &ReferencingEventConditionLists field.

ent Condition List Names parameter is not empty, for every Event Condition List object specified
ent Condition Kist Names parameter, the MMS server shall place a reference to the newly created

Event Condition List objectin the referenced Event Condition List object's &ReferencingEventConditionLists

poTise'shall be issued, indicating that the Event Condition List object was created.

field.
A Result(+) res
22.3 Delete

EventConditionList service

The DeleteEventConditionList service is used by an MMS client to request the MMS server to delete an Event
Condition List object.

22.3.1 Structure

The structure of the component service primitives is shown in Table 121.
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Table 121 - DeleteEventConditionList service

Parameter name Req Ind Rsp Cnf CBB
Argument M M(=)

Event Condition List Name M M(=)

Result(+) S S(=)

Recult( ) S S(=

+e5tHH—) > A

Error type M M=)

22.311 Argument
This parameter shall convey the parameters of the DeleteEventConditionList service request.
22.3.1.11 Event Condition List name

This parameter, of type Object Name, shall specify the &name field%f the Event Condition List obj¢ct that is to be
deleted.

22.31.2 Result(+)

The Result(+) parameter shall indicate that the serviceféquest succeeded. A successful result does ot return
service specific parameters.

22.31.3 Result(-)

The Result(-) parameter shall indicate thatthe service request failed. The Error Type parameter, which is defined
in detail in clause 24, provides the reason for failure.

22.3.2 Service procedure
22.3.21 Preconditions
The MMS server shall verify:

a) that all'the conditions in the Access Control List referenced by the &accessControl field of the VMD are
satisfied for the service class DELETE (see 9.1.3);

b) that the Event Condition List object identified by the Event Condition List Name parameter gxists;

e) that all the conditions in the Access Control List referenced by the &accessControl field of the Event

d) that the &ReferencingEventConditionLists field (if present) of the specified Event Condition List object is
empty.

If any of these conditions is not satisfied, a Result(-) shall be returned.
22.3.2.2 Actions
For each Event Condition object referenced in the & EventConditions field of the Event Condition List object, the

MMS server shall remove the reference to the specified Event Condition List object from the
&ReferencingEventConditionLists field of the Event Condition object.
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For each Event Condition List object referenced in the &EventConditionLists field (if present) of the Event
Condition List object, the MMS server shall remove the reference to the specified Event Condition List object
from the &ReferencingEventConditionLists field of the Event Condition List object.
The MMS server shall remove the reference to the specified Event Condition List object from the
&EventConditionLists field of the Access Control List object referenced by the &accessControl field of the Event
Condition List object.
The MMS server shall delete the specified Event Condition List object, and return a Result(+) response.
22.4 AddEventConditionListReference service

The AddEvent
Event Conditiof object references, or Event Condition List object references, or both to an Event Condition List
object.
22.41 Structure

The structure of the component service primitives is shown in Table 122.

Table 122 - AddEventConditionListReference service

Paramet¢r Name Req Ind Rsp Cnf CBB
Argumert M M=)

Event (Jondition List Name M M(=)

List of Event Condition Names M M=)

List of Event Condition List Names C C(=) recl
Result(H S S=)

Result(- S S=)

Error type M M=)

Object in error C C)

22411 Argument
This parameter ghall convey theparameters of the AddEventConditionListReference service request.
224111 Event Condition List Name

This parameter.|of type’Object Name, shall specify the &name field of the Event Condition List object that is to be
modified.

22.41.1.2 List of Event Condition Names

This parameter shall identify a list of Event Condition objects to be added to the specified Event Condition List.
This list shall not be empty if r ecl has not been negotiated. If the scope of the Event Condition List Name
parameter is VMD-specific or Domain-specific, this parameter shall not contain an Event Condition Name whose
scope is AA-specific.

22.41.1.3 List of Event Condition List Names

This parameter shall identify a list of Event Condition List objects to be added to the Event Condition List. This
parameter shall not be present if the r ecl CBB has not been negotiated. If the scope of the Event Condition List
Name parameter is VMD-specific or Domain-specific, this parameter shall not contain an Event Condition List
Name whose scope is AA-specific.
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22.41.2 Result(+)

The Result(+) parameter shall indicate that the service request succeeded. A successful result does not return

service specific parameters.

22.4.1.3  Result(-)

The Result(-) parameter shall indicate that the service request failed. The Error Type parameter, which is defined
in detail in clause 24, shall provide the reason for failure. When failure is indicated, the following parameter shall

be returned.

2247131 Objectinerror

This parameter, of type Object Name, shall be present if the error concerns the nonexistence-or inco
Event Condition object specified in the List of Event Condition Names parameter, or an Event Cond
object specified in the List of Event Condition List Names parameter. It shall providethe name of't
caused the error. This parameter shall not be present if the failure of this service is 1ot due to the ng
inconsistency of an Event Condition object or a Event Condition List object.

22.4.2 Service procedure
22421 Preconditions

The MMS server shall verify:

a) that all the conditions in the Access Control List refeérenced by the &accessControl field of t
satisfied for the service class LOAD (see 9.1.3);

b) that the Event Condition List object identifiéd by the Event Condition List Name parameter

c) that all the conditions in the Access Control List referenced by the &accessControl field of t
Condition List object are satisfied forthe service class LOAD (see 9.1.3);

d) that all the Event Condition/objects specified by the List of Event Condition Names paramet

e) that all the Event Conditien List objects specified by the List of Event Condition List Nameg
present) exist;

f) if the scope ofithe’&name field of any of the Event Condition in the List of Event Condition
parameter is“A/A-specific, that the scope of the &name field of the Event Condition List is al
specific;

g) if thescope of the &name field of any of the Event Condition List in the List of Event Cond

Names parameter (if present) is AA-specific, that the scope of the &name field of the Event
1s also AA-specific;

Hjthe Event Condition List object specified by the Event Condition List Name parameter does not e

hsistency of an
ition List

he object that
nexistence or

he VMD are

EXiSts;

he Event

er exist;

parameter (if

Names
50 AA-

tion List
Condition List

Kist, a Result(-)

TeSpoIse shall be 1ssued with Error Class ACCESS and Effor Code OBJECT-NON-EXISTENT wit
in error parameter.

out an Object

If any of the Event Condition objects specified in the List of Event Condition Names parameter does not exist, or
if any of the Event Condition List objects specified in the List of Event Condition List Names parameter does not
exist, a Result(-) response shall be issued with Error Class ACCESS, Error Code OBJECT-NON-EXISTENT, and
the Object in error parameter.

If the scope of the Event Condition List Name parameter is VMD-specific or Domain-specific, and the scope of
the &name field of any of the Event Conditions in the List of Event Condition Names parameter or of any of the
Event Condition Lists in the List of Event Condition List Names parameter is AA-specific, a Result(-) response
shall be issued with an Error Class of DEFINITION, Error Code of OBJECT-ATTRIBUTE-INCONSISTENT,
and the Object in error parameter.
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Otherwise, if an
parameter.

22.4.2.2

For every Event
shall:

y other of these conditions is not satisfied, a Result(-) shall be returned without an Object in error

Action Step 1

Condition Object specified in the List of Event Condition Names parameter, the MMS server

at the Event Condition object is not already included in the &EventConditionLists field of this

Event Condition List object; if it is included, skip the remainder of this step for this Event Condition;

add a reference to the specified Event Condition List object to the Event Condition object's

a) verify th
b)
&Referg
c) add are
&Event
22423 A
NOTE In this
the nan
parame
If the List of Ey
specified in the
a) verify th
field of
Event C
b) add are
&Referq
c) add are
&Event
A Result(+) res
updated.
22.5 Remoy

The RemoveEv
Event Conditio
Event Conditio
22.5.1 Struc

The structure of

!

: = =) o I ol
NCHIZEVCITITC ONUIUOIILISLS TICIU,

ference to the Event Condition object to the specified Event Condition List object's
Conditions field.

Ction Step 2

ubclause, the Event Condition List identified by the Event Condition List Name parameter.is referred to as
ed Event Condition List; each Event Condition List object in the List of Event Conditien‘List Names
er is referred to as a referenced Event Condition List.

ent Condition List Names parameter has been provided, for every Evert:Condition List object
List of Event Condition List Names parameter, the MMS server shall;

at the referenced Event Condition List object is not already inchided in the &EventConditionLists
he named Event Condition List object; if it is included, skip.the remainder of this step for this

bndition List;

ference to the named Event Condition List object togthe referenced Event Condition List object's
ncingEventConditionLists field;

ference to the referenced Event Condition List object to the named Event Condition List object's
ConditionLists field.

ponse shall be issued, indicating that the Event Condition List object was modified and references

yeEventConditionListReference service

entConditionListReference service is used by an MMS client to request the MMS server to remove
object references, ot to remove Event Condition List object references, or both, from a specified
List object.

ure

the component service primitives is shown in Table 123.
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