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National foreword

This British Standard reproduces verbatim ISO/IEC 9506-1 : 1990 and
implements it as the UK national standard.

This British Standard is published under the direction of the Advanced
Manufacturing Technology Standards Policy Committee whose Technical
Committee AMT/6 has the responsibility to:

- aid enquirers to understand the text;

- present to the responsible international committee any enquiries on
interpretation, or proposals for change, and keep UK interests informed,;

- monitor related international and European developments and promulgate
them in the UK.

NOTE. International and European Standards, as well as overseas standards, are available from BSI
Sales Department, BSI, Linford Wood, Milton Keynes, MK14 6LE.

Compliance with a British Standard does not of itself confer immunity from
legal obligations.
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National foreword
In line 1, after ISO/IEC 9506-1 : 1990’ insert ‘including Amendment 1’.

AMD 7991/November 1993

ISO text
Insert the attached as appropriate.
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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 Inter-
national 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 Electro-
technical Commission (IEC) on all matters of electrotechnical standardization.

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

Amendment 1 to International Standard ISO/IEC 9506-1:1990 was prepared by
Technical Committee ISO/TC 184, Industrial automation systems, Sub-
Committee SC 5, System integration and communication.

ISO/IEC 9506 consists of the following parts, under the general title Industrial
automation systems — Manufacturing Message Specification :
— Part 1: Service definition

— Part 2: Protocol specification

© ISO/IEC 1993

All rights reserved. No part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm,
without permission in writing from the publisher.

ISO/IEC Copyright Office ® Case postale 56 ¢ CH-1211 Genéve 20 » Switzerland

Printed in Switzerland
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Industrial automation systems — Manufacturing Message

Specification —

Part 1:
Service definition

AMENDMENT 1: Data exchange

ge 20
bclause 7.2.6.2

ert

"GetDataExchangeAttributes”
o the list of services between GetCapabilityList and
tDomainAttributes.

. wge 25

Subclause 7.3.2

Table 1, add the following to the end of the table:

Data Exchange Objects X X 20

Page 27
Subclause 7.4.2
Change

“such names must be defined over the association”
to

"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-specific Data Exchange objects, these objects will
be created by local action at the time of association
establishment.”

Page 29

Subclause 8.1.2.4

In the first sentence, change
"8 to 16"

to
*8 to 16 and 20"

Page 49

Subclause 9.4.1.1.1.1
Add the following to the end of the list:

"Data Exchange®
Page 52

Subclause 9.6.1.1.1.1
Add the following to the end of the list:

"Data Exchange"
Page 280

Subclause 19.2.1.2
Insert

"GetDataExchangeAttributes
ExchangeData"

into the list between DeleteJournal and FileOpen.
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Add a new clause 20 as follows:

20 Data Exchange Management Services

The Data Exchange management services provide facilities
which allow a client MMS-user to invoke a procedure on a
VMD. This remote procedure call is modeled as an
exchange of data between two MMS users. 20.1 describes
the MMS Model for Data Exchange. The ExchangeData
service is described in 20.2 and the
GetDataExchangeAttributes service is described in 20.3.
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.

20.1 The Data Exchange management model

This clause defines the MMS Model for the Data Exchange
object and the related Data Exchange function. A data
exchange object is an abstract element of a VMD which is
capable of invoking (when requested) a real procedure.
This procedure may require data as input and may
produce data as output.

NOTE - Implementation of Data Exchange on a real device may take
different forms. One form could be realization as a remote procedure
call. Another form could be message function blocks on a
programmable device. These may be used for synchronization of
processing by having a logical thread of execution stalled waiting for
receipt of the Data Exchange message.

20.1.1 D-Exchange Function

The D-Exchange function represents the processing of a
data exchange service at the VMD. Parameters of the
D-Exchange function are the state of the VMD and the
values of the input parameters. The relationship between
the real procedure and the Data Exchange object which is
used to invoke it is modeled by the D-Exchange function. If
the processing is successful, the result is a set of values for
the output parameters.

20.1.2 The Data Exchange Object

20.1.2.1 The Data Exchange Objet Model

Object: Data Exchange
Key Attribute: Data Exchange Name
Attribute: In Use (TRUE, FALSE)
Attribute: MMS Deletable (FALSE)
Attribute: List Of Request Type Specifications
Attribute: List Of Response Type Specifications
Attribute: Linked (TRUE, FALSE)
Constraint: Linked = TRUE
Attribute: Program Invocation Reference

Data Exchange Name

The Data Exchange Name shall be the principal
identifier of the Data Exchange Object. It shall be
formed according to the rules for the specification of
Object Names as described in 7.4 and 7.3.2.

In Use

This attribute shall indicate whether (true) or not (false)
the particular Data Exchange object is performing the
D-Exchange function.

MMS Deletable

This attribute shall indicate that the particular Data
Exchange object may not be deleted through the use of
an MMS service.

List of Request Type Specifications

The List of Request Type Specifications attribute shall
specify the datatypes of input data of the underlying
procedure. If no inputs are required, this list shall be

empty.
List of Response Type Specifications

The List of Response Type Specifications attribute shall
specify the datatypes of output data to the underlying
procedure. If no outputs are required, this list shall be
empty.

Linked
This attribute shall indicate whether (true) or not (false)

the Data Exchange object is linked to a Program
Invocation.

Program Invocation Reference

This attribute, which only exists for a Data Exchange
object having Linked attribute equal to TRUE, shall
reference the Program Invocation to which the Data
Exchange object is linked.

20.1.2.2 Operations on Data Exchange Objects

The services which operate on Data Exchange object are
listed below.

ExchangeData
A client may use this service to invoke the processing

defined by a Data Exchange Object on the VMD. This
service is described in 20.2.

GetDataExchangeAttributes

A client may use this service to determine the attributes
of a Data exchange object. This service is described in
20.3.
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20.2 Exchange Data Service

The Exchange Data Service allows an MMS client to
invoke a predefined procedure referenced by a Data
Exchange Object.

20.2.1 Structure

The structure of the component service primitives is
shown in Table 95.

Table 95 — ExchangeData Service

Parameter Name Req | Ind | Rsp | Cnf | CBB
Argument (COMPY| M | M(=)

Data Exchange Name M | M(=)

List of Request Data M | M(=)
Result(+) (COMP) S S(=)

List of Response Data M | M(=)
Result(-) S S(=)

Error Type M | M(=)

20.2.1.1 Argument

This parameter shall contain the parameters of the
Exchange Data Service request.

20.2.1.1.1 Data Exchange Name

This parameter, of type Object Name, shall specify the
name of the Data Exchange Object which is to be invoked.

20.2.1.1.2 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 List of Request Type Specifications
attribute 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.

20.2.1.2 Result(+)

The Result(+) parameter shall indicate that the service
request succeeded. When success is indicated, the
following parameters shall be included.

20.2.1.2.1 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

Full document details: BS EN 29506-1:1995
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specified by the List of Response Type Specifications
attribute 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, an empty list
shall be transmitted.

20.2.1.3 Result(-)

The Result(-) parameter shall indicate that the service
request failed. The Error Type parameter, which is defined
in detail in clause 17, provides the reason for failure.

20.2.2 Service Procedure

The MMS Server shall verify that the Data Exchange object
referenced does exist. The MMS Server shall verify that
the list of request data in the service request conforms to
the data types specified in the List of Request Type
Specifications attribute of the Data Exchange Object. If the
Data Exchange object is linked to a Program Invocation,
the MMS server shall verify that the associated Program
Invocation does exist and is in the RUNNING state. The
effect of this service on the Program Invocation, if any,
shall be a local matter. If any of these conditions is not
satisfied, the MMS Server shall return a Result(-).

The MMS Server shall set the value of the In Use attribute
of the Data Exchange Object to true and perform a data
exchange (see 20.1.1). After the D-Exchange function
completes, the MMS Server shall change the value of the
In Use Attribute to false and issue a Result(+) service
response, which shall convey the output values of the
D-Exchange function in the List of Response Data. The list
of data values conveyed in the List of Response Data
parameter shall conform in type and number to the List of
Response Type Specification attribute of the Data
Exchange object.

If the Data Exchange object is linked to a Program
Invocation and the Program Invocation transitions out of
the running state while the Data Exchange function is
being performed, then success or failure of the service is a
local matter.

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, then the value of the In Use attribute shall be
true if any instance is active. '

Success or failure of this service shall not be conditioned
on the result of the procedure. Result of the procedure, if
any, shall be returned as part of List of Response Data.

20.3 GetDataExchangeAttributes Service

The GetDataAttributes service may be used to request that
an MMS server return the attributes associated with the
specified Data Exchange Object.

Documents

Document Sharing3Hub


http://www.avadocuments.com/doc/bs-en-29506-1-1995
http://www.avadocuments.com/doc/bs-en-29506-1-1995

ISO/IEC 9506-1:1990/Amd.1:1993(E)

20.3.1 Structure

The structure of the component service primitives is
shown in Table 96.

Table 96 — GetDataExchangeAttributes Service

Parameter Name Req | Ind | Rsp | Cnf | CBB
Argument (COMP)| M | M(=)
Data Exchange Name M | M(=)

Result(+) (COMP) S S(=)
In Use M | M(=)
List Of Request Type

Specifications M | M(=)
List of Response Type

Specifications M | M(=)
Program Invocation Cc C(=)

Result(-) S S(=)
Error Type M | M(=)

20.3.1.1 Argument

This parameter shall contain the parameter of the
GetDataExchangeAttributes service request.

20.3.1.1.1 Data Exchange Name

This parameter, of type Object Name, shall be the name of
the Data Exchange object whose attributes are requested.

20.3.1.2 Result(+)

The Result(+) parameter shall indicate that the service
request has succeeded. When success is indicated, the
following parameters shall be included.

Full document details: BS EN 29506-1:1995

20.3.1.2.1 List of Request Type Specifications

This parameter, of type List of Type Specification, shall
indicate the value of the List of Request Type
Specifications attribute. If no types are specified by this
List of Request Type Specifications, an empty list shall be
transmitted.

20.3.1.2.2 List of Response Type Specifications

This parameter, of type List of Type Specification, shall
indicate the value of the List of Response Type
Specifications attribute. If no types are specified by this
List of Response Type Specifications, an empty list shall
be transmitted.

20.3.1.23 InUse

This parameter, of type boolean, shall indicate the value of
the In Use attribute.

20.3.1.2.4 Program Invocation

This optional parameter, of type ldentifier, shall indicate
the value of the Program Invocation Reference attribute if
present. If the value of the Linked attribute is true, this
parameter shall be present, otherwise it shall be omitted.

20.3.1.3 Result(-)

The Result(-) parameter shall indicate that the service
request failed. The Error Type parameter, which is defined
in detail in clause 17, provides the reason for failure.

20.3.2 Service Procedure

The MMS Server shall verify that the specified Data
Exchange Object exists. If the Data Exchange Object does
not exist a Result(-) response shall be returned. Otherwise
the attributes of the Data Exchange Object shall be
returned.
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Page 287

Clause A5
Change "8.13 to 8.14" and insert
*8.13 Data Exchange Objects".

Page 290
Subclause A.5.8.4

Third line, change
"and Journal Object”
to
*, Journal Object, and Data Journal Object”

Insert a new sentence between the second and third
sentences as follows:

"For the Data Exchange Object, a description of any
application specific requirements on the D-Exchange
Function shall be included.”

Page 293

Subclause A.5.10
Change

"m) Application-specific Objects"
to

m) Data Exchange Objects”

n) Application-specific Objects”

Full document details: BS EN 29506-1:1995
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Page 294

Subclause A.5.10.1
Change the title from
*...Variables and Types"
to
"...Variables, Types, and Data Exchange Objects"
In the first sentence, change

"Named Variable Object and for each Named Type
Object"”

to

"Named Variable Object, Named Type Object, and
Data Exchange Object"

In the third sentence, change
*Named Variable or Named Type"

to
*Named Variable Object, Named Type Object, and
Data Exchange Object”

Page 297

Subclause B.1.1
Renumber Table 95 to be Table 97 and change the
reference in the text.

Pages 301 to 310

Annex C

Renumber Tables 96 to 102 to be Tables 98 to 104
respectively and change the references to these tables
in the text.
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V. AMD 8836
|
TR
L 4

STANDARDS

Amendment No. 0
published and effective from 15 October 1995
to BS ISO/IEC 9506-1 : 1990

Industrial automation systems —
Manufacturing message specification —
Part 1: Service definition

NOTE. The European Committee for Standardization (CEN)
accepted ISO/IEC 9506-1 : 1990 as a European Standard designated
EN 29506-1 : 1993, and ISO/IEC 9506-1 : 1993/A1 as a European
Standard designated EN 29506-1 : 1993/A1. This amendment
implements EN 29506-1 : 1993, together with Amendment Al to
EN 29506-1, as a British Standard.

Implementation of a European Standard

Front cover
Delete the outside front cover and substitute the attached.
AMD 8836/October 1995

National foreword
In line 1, after ISO/IEC 9506-1 : 1990’ insert ‘including Amendment 1°.
At the end of paragraph 1 insert the following new paragraph.

In 1993 the European Committee for Standardization (CEN) accepted

ISO/IEC 9506-1 : 1990 as EN 29506-1 : 1993, and in 1994 Amendment 1 to EN 29506-1
was accepted as EN 29506-1/A1. As a consequence of implementing the European
Standard this British Standard has been renumbered as BS EN 29506-1, and any
reference to BS ISO/IEC 9506-1 should be read as a reference to BS EN 29506-1.

AMD 8836/October 1995

EN title page and forewords
Insert the attached EN title page and forewords
AMD 8836/October 1995
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EUROPEAN STANDARD EN 29506-1 : 1993
NORME EUROPEENNE June 1993
EUROPAISCHE NORM + Al

December 1994

UDC 681.5:681.3.01:621.39
ICS 25.040.40

Descriptors: Automation, control devices, digital computers, machine tools, industrial robots, data processing, data transmission, open
systems interconnection, application layer, message handling systems, services

English version

Industrial automation systems — Manufacturing Message
Specification — Part 1: Service definition
(includes amendment Al : 1994)

(ISO/IEC 9506-1 : 1990 + amendment 1 : 1993)

Systemes d’automatisation industrielle — Industrielle Automatisierungs-Systeme —
Spécification de messagerie industrielle — Festlegung der Nachrichtenformate fiir
Partie 1: Définition de service Fertigungszwecke —

(inclut 'amendement Al : 1994) Teil 1: Definition der Dienste

(ISO/IEC 9506-1 : 1990 + 'amendement 1 : 1993)  (enthilt Anderung Al : 1994)
(ISO/IEC 9506-1 : 1990 + Anderung 1 : 1993)

This European Standard was approved by CEN on 1993-05-25. CEN members are
bound to comply with the CEN/CENELEC Internal Regulations which stipulate the
conditions for giving this European Standard the status of a national standard
without any alteration.

Up-to-date lists and bibliographical references concerning such national standards
may be obtained on application to the Central Secretariat or to any CEN member.

This European Standard exists in three official versions (English, French,
German). A version in any other language made by translation under the
responsibility of a CEN member into its own language and notified to the Central
Secretariat has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Denmark,
Finland, France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg,
Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and United Kingdom.

CEN

European Committee for Standardization
Comité Européen de Normalisation
Européisches Komitee fiir Normung

Central Secretariat: rue de Stassart 36, B-1050 Brussels

© 1993 Copyright reserved to CEN members
Ref. No. EN 29506-1 : 1993 + Al : 1994 E
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Page 2
EN 29506-1 : 1993 + Al : 1994

Foreword

On the proposal of the CEN Central Secretariat, the
Technical Board has decided to submit the
international standard Industrial automation

systems — Manufacturing Message Specification —
Part 1 : Service definition (ISO/IEC 9506-1 : 1990) to the
formal vote.

The result of the formal vote was positive.

For the time being, this document exists only in
English.

This European Standard shall be given the status of a
national standard, either by publication of an identical
text or by endorsement, at the latest by

December 1993, and conflicting national standards shall
be withdrawn at the latest by March 1994.

In accordance with the CEN/CENELEC Internal
Regulations, the following countries are bound to
implement this European Standard: Austria, Belgium,
Denmark, Finland, France, Germany, Greece, Iceland,
Ireland, Italy, Luxembourg, Netherlands, Norway,
Portugal, Spain, Sweden, Switzerland and United
Kingdom.

Foreword to Amendment Al

The text of this amendment is identical to the text of
the amendment to the international standard
Industrial automation systems — Manufacturing
Message Specification — Part 1: Service definition —
Amendment 1: Data exchange (ISO/IEC 9506-1 : 1990,
Amendment 1 : 1993).

The document was submitted to the Unique
Acceptance Procedure (UAP) and was adopted by
CEN.

For the time being, this document exists only in
English.

This European Standard shall be given the status of a
national standard, either by publication of an identical
text or by endorsement, at the latest by June 1995, and
conflicting national standards shall be withdrawn at
the latest by June 1995.

In accordance with the CEN/CENELEC Internal
Regulations, the following countries are bound to
implement this European Standard: Austria, Belgium,
Denmark, Finland, France, Germany, Greece, Iceland,
Ireland, Italy, Luxembourg, Netherlands, Norway,
Portugal, Spain, Sweden, Switzerland and United
Kingdom.
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INTERNATIONAL ISO/IEC
STANDARD 9506-1

First edition
1990-10-15

Industrial automation systems — Manufacturing
Message Specification —

Part 1:
Service definition

Systémes d’automatisation industrielle — Spécification de messagerie industrielle —

Partie 1: Définition de service

\\
|

Reference number
ISO 9506-1 : 1990 (E)
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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 1SO 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 commiittee. International organizations, govern-
mental and non-governmental, in liaison with 1SO, also take part in the work. 1ISO
collaborates closely with the International Electrotechnical Commission (IEC) on all
matters of electrotechnical standardization.

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

International Standard 1SO/IEC 9506-1 was prepared by Technical Committee ISO/IEC
TC 184, Industrial automation systems, Sub-Committee SC 5, System integration and
communication.

ISO/IEC 9506 consists of the following parts, under the general title Industrial automa-
tion systems — Manufacturing Message Specification:

—  Part 1: Service definition

—  Part 2: Protocol specification
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Introduction

This part of ISO/IEC 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, which 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 expected that all of these services will be supported
by all devices. The subset to be supported is limited in some cases by Companion Stan-
dards, and in all cases may be limited by the implementor. Characteristics important in
selection of a subset of services to be supported include:

a) applicability of the service to the device;
b) the complexity of services and requirements;

c) the complexity of provision of a particular class of service via the network ver-
sus the complexity of the device.

Security considerations

When implementing MMS in secure or safety critical applications, features of the OSI
security architecture may need to be implemented. Appropriate features should be
selected from ISO 7498-2 covering safety architectures and features. Those of par-
ticular interest cover the position (in OSI) of

a) access control;
b) authentication;
¢) non-repudiation.

Specific implementation methods shall be at the discretion of the implementor.

Complexity of services and requirements

Some MMS services are quite complex and should be considered as advanced func-
tions. Devices used in very simple applications often will not require such advanced
functions, and hence will not support such MMS services.

Keywords

Application Interworking
Application Layer Protocol
Information Processing Systems
Manufacturing Communications Network
Manufacturing Message Specification
Numerical Control System

Open Systems Interconnection

OSI Reference Model

Process Control System
Programmable Controller
Programmable Device

Robotics Control System
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General

This part of ISO/IEC 9506 is one of a set of International Standards developed to
facilitate the interconnection of information processing systems. It is positioned within
the application layer of the Open Systems Interconnection Environment as an Applica-
tion Service Element (ASE) with respect to other related standards by the Basic
Reference Model for Open Systems Interconnection (ISO 7498).

The aim of Open Systems Interconnection is to allow, with a minimum of technical
agreement outside the interconnection standards, the interconnection of information
processing systems:

a) from different manufacturers;
b) under different managements;
¢) of different levels of complexity;

d) of different ages.

Purpose

The purpose of this part of ISO/IEC 9506 is to define the service provided by the
Manufacturing Message Specification. The MMS Service is provided by the Manufac-
turing Message Specification Protocol making use of services available from the
Association Control Service Element (ASCE) and the Presentation layer, as defined in
ISO 8649 and ISO 8822, respectively.

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

ISO/IEC 9506-2 specifies the protocol that supports the Manufacturing Message
Specification.
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INTERNATIONAL STANDARD ISO/IEC 9506-1 : 1990(E)

Industrial automation systems -
Manufacturing Message Specification -
Part 1: Service definition

1 Scope

The Manufacturing Message Specification is an application layer standard designed to support messaging communications
to and from programmable devices in a Computer Integrated Manufacturing (CIM) environment. This environment is
referred to in ISO/IEC 9506 as the manufacturing environment. This part of ISO/IEC 9506 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/IEC 9506 defines the Manufacturing Message Specification within the OSI application layer 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/IEC 9506, in the form of procedural re-
quirements associated with the execution of service 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/IEC 9506 is that which is provided by the Manufacturing Message Specification
protocol. The service may be used by other application layer service elements or by other elements of the application
process.

This part of ISO/IEC 9506 does not specify individual implementations or products, nor does it constrain the implemen-
tation of entities and interfaces within a computer system. This part of ISO/IEC 9506 specifies the externally visible
functionality of implementations together with conformance requirements for such functionality.

2 Normative References

The following standards contain provisions which, through reference in this text, constitute provisions of this part of
ISO/IEC 9506. At the time of publication, the editions indicated were valid. All standards are subject to revision, and
parties to agreements based on this part of ISO/IEC 9506 are encouraged to investigate the possibility of applying the
most recent editions of the standards indicated below. Members of IEC and ISO maintain registers of currently valid
International Standards.

ISO 646 : 1983, /nformation processing — 1SO 7-bit coded character set for information interchange.

1SO 7498: 1984, Information processing systems — Open Systems Interconnection — Basic Reference Model.
ISO 7498-2: 1989, /nformation processing systems — Open Systems Interconnection — Basic Reference Model — Part 2: Security

Architecture.

I1SO 7498-3 : 1989, /nformation processing systems — Open Systems Interconnection — Basic Reference Model — Part 3: Naming
and addressing.

1SO 8326: 1987, Information processing systems — Open Systems Interconnection — Basic connection oriented session service
definition.

ISO/TR 8509 : 1987, /nformation processing systems — Open Systems Interconnection — Service conventions.

ISO 8571: 1988, /nformation processing systems — Open Systems Interconnection — File Transfer, Access and Management.
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ISO 8649 : 1988, /nformation processing systems — Open Systems Interconnection — Service definition for the Association Control
Service Element.

ISO 8650 : 1988, /nformation processing systems — Open Systems Interconnection — Protocol specification for the Association Con-
trol Service Element.

ISO 8822: 1988, /nformation processing systems — Open Systems Interconnection — Connection oriented presentation service
definition.

1SO 8824 : 1987, Information processing systems — Open Systems Interconnection — Specification of Abstract Syntax Notation One
ASN.1).

ISO 8824/Add 1: — 1), Information processing systems — Open Systems Interconnection — Specification of Abstract Syntax Nota-
tion One (ASN.1) Addendum 1: ASN.1 Extensions.

ISO 8825: 1987, Information processing systems — Open Systems Interconnection — Specification of Basic Encoding Rules for
Abstract Syntax Notation One (ASN.1).

ISO 8825/Add 1: — 1), Information processing systems — Open Systems Interconnection — Specification of Basic Encoding Rules
for Abstract Syntax Notation One (ASN.1) Addendum 1: ASN.1 Extensions.

ISO 9040: — 1), Information processing systems — Open Systems Interconnection — Virtual terminal service — Basic class.

1ISO 9041: — 1), Information processing systems — Open Systems Interconnection — Virtual terminal protocol — Basic class.
ISO/IEC 9506-2: 1990, /ndustrial automation systems — Manufacturing Mess=ge Specification — Part 2: Protocol specification.
ISO/IEC 9545-1: 1989, /nformation technology — Open Systems Interconnection — Application Layer Structure.

ISO/IEC 9594 : — 1), Information processing systems — Open Systems Interconnection — The Directory.

|IEEE 754 : 1985, /EEE Standard for Binary Floating-Point Arithmetic.

3 Definitions

NOTE - The definitions contained in this clause make use of abbreviations defined in clause 4.

For the purposes of this part of ISO/IEC 9506, the following definitions apply.

3.1 Reference Model definitions

This part of ISO/IEC 9506 is based on the concepts developed in the Basic Reference Model for Open Systems Intercon-
nection (ISO 7498), and makes use of the following terms defined in that International standard:

a) application-entity;

b) application-process;

c) application service element;
d) open system,;

e) (N)-protocol;

f)  (N)-protocol-data-unit;

g) (N)-service-access-point;

h) (N)layer;

i)  system;

1) To be published.
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3.2 Service Convention definitions

(N)-user-data.

ISO/IEC 9506-1: 1990(E)

This part of ISO/IEC 9506 makes use of the following terms defined in the OSI Service Conventions (ISO/TR 8509) as

they apply to the Manufacturing Message Specification:

a)
b)

c)

3.3 Abstract Syntax Notation definitions

confirm;
indication;
primitive;
request;
response;

service primitive;
service provider;

service user.

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

1

W N

)
)
)
4)
5)

6)

7)

8)

9)

10)
11)
12)
13)
14)
15)
16)
17)
18)
19)

value;

type;

simple type;
structure type;
component type;
tag;

tagging;

type (or value) reference name;

character string type;
boolean type;

true;

false;

integer type;
bitstring type;
octetstring type;

null type;

sequence type;

sequence-of type;
tagged type;
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20) choice type;

21) selection type;

22) real type;

23) object identifier type;
24) module;

25) production;

26) ASN.1 encoding rules;
27) ASN.1 character set;
28) external type.

3.4 Other definitions
This part of ISO/IEC 9506 makes use of the following terms:

3.4.1 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 conformance building block (CBB):

An atomic unit used to describe MMS conformance requirements.

3.4.4 Called MMS-user:

The MMS-user that issues the Initiate.response service primitive.

3.4.5 Calling MMS-user:

The MMS-user that issues the Initiate.request service primitive.

3.4.6 Client:

The peer communicating entity which makes use of the VMD for some particular purpose via a service request instance.

34.7 data:

Any representation to which meaning is or might be assigned (e.g. characters).
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3.4.8 domain:

An abstract object that represents a subset of the capabilities of a VMD which is used for a specific purpose.

3.4.9 Domain-specific:

An adjective used to describe an object whose name has a scope that is a single domain (i.e. the name can be referenced
over all application associations established with the VMD that may reference this domain).

3.4.10 download:

The process of transferring the content of a domain, including any subordinate objects, via load data to an MMS-user.

3.4.11 event management:

The management of event conditions, event actions, and event enrollments.

3.4.12 file:

An unambiguously named collection of information having a common set of attributes.

3.4.13 file operation:

The transfer of files between open systems, the inspection, modification or replacement of part of a file’s content, or the
management of a file and its attributes.

3.4.14 fllestore:

An organized collection of files, including their attributes and names, residing at a particular open system.

3.4.15 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, which 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/IEC 9506.

3.4.18 Manutacturing Message Protocol Machine (MMPM):

An abstract machine that carries out the procedures specified in this part of ISO/IEC 9506.

Documents

Document Sharing Hub

Full document details: BS EN 29506-1:1995


http://www.avadocuments.com/doc/bs-en-29506-1-1995
http://www.avadocuments.com/doc/bs-en-29506-1-1995

ISO/EC 9506-1: 1990(E)

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 of MMS PDUs.

3.4.21 MMS-user:

That portion of the application process which conceptually invokes the Manufacturing Message Specification.

3.4.22 monltored event:

A detected change in the state of an event condition.

3.4.23 network-triggered event:

An event which occurs due to an explicit solicitation by a client.

3.4.24 operator station:

An abstract object representing equipment associated with a VMD that provides for input/output interaction with an
operator.

3.4.25 predefined object:

An object, whose name is of VMD-specific, Domain-specific or Application Association-specific scope, 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 which most closely corresponds to an execution thread in a multi-
tasking environment, which is composed of a set of domains.

3.4.27 Recelving MMPM:

The MMPM that receives an MMS PDU.

3.4.28 Receiving MMS-user:

The MMS-user that receives an indication or confirmation service primitive.

3.4.29 remote device control and monitoring:

The manipulation or inspection of the state of a device attached to the responder of a service request.
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3.4.30 semaphore:

A conceptual lock associated with a logical or physical resource that permits access to that resource only by an owner of
the lock.
3.4.31 semaphore management:

The control of semaphores.

3.4.32 Server:

The peer communicating entity which behaves as a VMD for a particular service request instance.

3.4.33 Sending MMPM:
The MMPM that sends an MMS PDU.

3.4.34 Sending MMS-user:

The MMS-user issues a request or response service primitive.

3.4.35 standardized object:

An object instantiation, whose name is of VMD-specific or Domain-specific scope, whose definition is provided in this part
of ISO/IEC 9506 or an MMS Companion Standard.

3.4.36 type:

An abstract description of a set of values which may be conveyed by the value of a variable.

3.4.37 upload:

The process of transferring the content of a domain, including any subordinate objects, via load data from a remote user,
in such a manner as to allow subsequent download.

3.4.38 variable:

One or more data elements that are referred to together by a single name or description.

3.4.39 variable access:

The inspection or modification of variables or components of variables defined at a VMD.

3.4.40 VMD-specific:

An adjective used 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 established with the VMD).

4 Abbreviations
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ACSE
AE
AP
ASE.
ASN.1
cBB
FRSM
FTAM
MMPM
MMS
NC
osli
PC
PDU
PSAP
SAP
Sbu
ULSM
VMD
VT

: application association

: Association Control Service Element
: application entity

: application process

: application service element

: Abstract Syntax Notation One

: conformance building block

: file read state machine

: File Transfer, Access and Management
: Manufacturing Message Protocol Machine
: Manufacturing Message Specification
: Numerical Control

: Open Systems Interconnection

: Programmable Controller

: protocol data unit

: presentation service access point

: service access point

: service data unit

: upload state machine

: Virtual Manufacturing Device

: Virtual Terminal

5 Conventions

5.1 Base of Numeric Values

This part of ISO/IEC 9506 uses a decimal representation for all numeric values unless otherwise noted.

5.2 Service Parameter Description

This part of ISO/IEC 9506 uses a tabular format to describe the component parameters of the MMS service primitives.
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 when the service is not a confirmed service.

5.2.1 Companion Standard Service Parameters

Some MMS service procedures which allow extensions to be supplied by Companion Standards. Such service procedures
allow the specification of extra parameters in either the request primitive or in the response (+) primitive or both. This
is indicated in the tables by the appearance of "COMP" following the "Argument" or the "Result(+)" entry of the service
table respectively. Some service procedures allow the specification of additional parameters by the Companion Standards
directly in an Argument list. Such occurrences will be indicated by the "COMP" in the columns describing the service

primitives.
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5.2.2 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:

' M - parameter is mandatory for the primitive
U - parameter is a user option, and may or may not be provided
depending on dynamic usage by the MMS-user
C - parameter is conditional upon other parameters or the
environment of the MMS-user
- (blank) parameter is never present
COMP - parameter is for definition in MMS Companion Standards. Such
parameters shall not be used other than as defined in a
Companion Standard (and shall be omitted in the abstract syntax
defined in Clause 19 of 9506-2). Annex C provides
additional detail on the use of Companion Standards.
S - parameter is a selection from a collection of two or more
possible parameters. The parameters that make up this
collection are indicated in the table as follows:

a) each parameter in the collection is specified with the
code "S";

b) the name of each parameter in the collection is at the
same indentation from the beginning of the parameter column
in the table;

c) Either

1l) each parameter is at the leftmost (outer) indentation
in the table; or

2) each parameter is part of the same parameter group. A
parameter group is a collection of parameters where each
group member has a common parent parameter. The parent
parameter for any group member is the first parameter above
the member that is not indented as far as that member. 1In
the example below, ParameterA and ParameterB form a parameter
group:

ParameterX
ParameterA
ParameterB

ParameterY
ParameterC

Informally, for parameters involved in a selection, the indentation
in the services tables signifies which parameters are involved in a
selection. All parameters at the same level of indentation that are
under a common "higher level" parameter are a part of the same
selection.

The code "(=)" following one of the codes M, U, C or S indicates that the parameter is semantically equivalent to the
parameter in the service primitive to its immediate left in the table. (For instance, an "M(=)" code in the indication service
primitive column and an "M" in the request service primitive column means that the parameter in the indication primitive
is semantically equivalent to that in the request primitive.)

Some parameters may contain subparameters. Subparameters are indicated by labelling of the parameter as M, U or C,
and indenting all subparameters under the parameter. Presence of subparameters is always dependent on presence of the
parameter that they appear under (for example, an optional parameter may have subparameters; if the parameter is not
supplied, then no subparameters may be supplied).
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The CBB column is used to indicate that usage of the parameter is dependent on support of conformance building blocks,
other than that containing the service. If no entry exists in the CBB column, then there is no dependency on other
conformance building blocks. If an entry does exist, then the parameter is available (and permitted for use by this
Standard) if and only if the named conformance building block is supported and negotiated for use.

Some service parameters are named using a "List Of ... " convention. Unless otherwise noted, all parameters whose
names begin with "List Of ... " specify a list of zero or more of the item specified after the "List Of' keyword phrase.
(This type of parameter corresponds with the sequence-of ASN.1 type in ISO/IEC 9506-2.)

The descriptions of parameters in this part of ISO/IEC 9506 make reference to types, in order to describe the allowable
values for such parameters. The types referenced may either be types defined in ISO 8824 (Abstract Syntax Notation
One), or may be defined in ISO/IEC 9506-2.

5.3 Invocation Identifier on Service Primitives

For services identified in the ConfirmedServiceRequest production in 7.5.2 of ISO/IEC 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.

5.4 List Of Modifier on Service Primitives

Every confirmed MMS service contains a "List Of Modifier" parameter, which is a user option in the request and indication
primitives. The value in the indication primitive is semantically equivalent to that in the request primitive. This parameter
serves to specify a list of one or more service state machine modifiers which add a condition which 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 service.

MMS defines two modifiers: the AttachToSemaphore modifier and the AttachToEventCondition modifier, which are de-
scribed in clauses 13 and 15, respectively.

The effect of the modifier on the state machine for execution of a confirmed MMS service is described in clause 7.

5.5 Addressing in MMS

The MMS Standard does not provide the means for naming and addressing of a peer MMS-user or peer Manufacturing
Message Protocol Machine (MMPM). Within OS], the identification and addressing of peer application entities is carried
out through the use of ACSE services defined in ISO 8649. After such association of peers has succeeded, all of the MMS
PDUs flow between these peers over the established presentation connection. It is therefore not necessary for MMS to
carry addressing information. Additional information on naming and addressing may be found in 6.6.

5.6 Service Conventions

This part of ISO/IEC 9506 uses the descriptive conventions contained in the OSI Service Conventions (ISO/TR 8509). The
OSI Service Conventions define the interactions 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/TR 8509 defines a model for the service provided by a layer of the OSI Reference Model. The MMS service does
not correspond to such a layer (it describes a part of the application layer) but the model used is identical in all other
respects;
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b) atany instant in time, an application entity has multiple service requests outstanding, each proceeding independently
of the others.

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

5.7 Calling and Called MMS-user

This part of ISO/IEC 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.

5.8 Sending and Receiving MMS-user and MMPM

This part of ISO/IEC 9506 makes use of the terms Sending and Receiving MMS-users. The Sending MMS-user is the
MMS-user that issues a request or response service primitive. The Receiving MMS-user is the MMS-user that receives
an indication or confirmation service primitive.

NOTE - 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 one 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/IEC 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.

5.9 Requesting and Responding MMS-user

This part of ISO/IEC 9506 makes use of the terms Requesting and Responding MMS-users. The Requesting MMS-user is
the MMS-user that issues the request service primitive for a service, while the Responding MMS-user is the MMS-user
that issues the response service primitive for a service.

NOTE - It is important to note that the use of the term Responding MMS-user differs from the use of the term Responding
entity in ACSE and other Standards. In those Standards, the term is used to reference the entity that responds to a connection request.

5.10 Client and Server of a Service

This part of ISO/IEC 9506 makes use of the terms Client and Server in order to describe the model of the MMS VMD
(The VMD is described in clause 7). The Server is defined as the peer communicating entity which behaves as a VMD for
a particular service request instance. The Client is the peer communicating entity which makes use of the VMD for some
particular purpose via a service request instance. The VMD model is primarily useful in describing the actions of the
Server, and thus in describing the commands and responses that a Client may use. A real end system may adopt the Client
role, or the Server role, or both during the lifetime of an application association. Use of MMS in the OSI environment is
further described in clause 6.

Figure 1 depicts the relationships of the client and server of a service, the requesting and responding MMS-user, and the
sending and receiving MMS-user and MMPM.
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Figure 1 - Relationships of Client and Server, Requesting
and Responding MMS-user, and Sending and Receiving MMPM

5.11 Object modelling

This part of ISO/IEC 9506 makes use of a technique of abstract object modelling in order to fully describe 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 in the understanding of the intent
of MMS service procedures and their effects. In implementing MMS, a real system maps the concepts described in the
model to the real device. Hence, as viewed externally, a device that conforms to this part of ISO/IEC 9506 exhibits the
characteristics described in the object modelling technique, but the mechanisms for realization of this view are not defined
by this part of ISO/IEC 9506.
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MMS defines a number of classes of objects. Each object is an instance of a class, and constitutes an abstract entity which
exhibits certain characteristics and may be affected by certain MMS services and operations. Each class is given a name,
by which it may be referenced.

Each class is characterized by a number of attribute types, which serve to describe some externally visible feature(s) of all
objects of this class. Each instance of a class (object) has the same set of attribute types, but has its own set of attribute
values. The values of these attributes are defined by this part of ISO/IEC 9506 or may be established by MMS services,
and hence their effect on the device may be modeled by a change in one or more attribute values of an object (or objects).

Each object must be uniquely identified among all instances of the same class. For this purpose, one or more of the object’s
attribute values, as a combination, must be unique. (For example, many objects have an attribute type called "object
name", which is different for each object of the same class.) In MMS, each attribute which is a part of this combination of
attributes which make the object unique is identified as a "key attribute".

Finally, some objects contain attributes which are conditional, in the sense that they are relevant to the object if and
only if certain conditions hold true. MMS expresses such attributes through the use of a "constraint”, which specifies a
condition. Attributes that are subject to a constraint are considered to be object attributes for an object if and only if the
corresponding constraint is satisfied for that object.

In MMS, classes are syntactically defined as a set of objects as follows:

Object: (name of class)
Key Attribute: (name of attribute type (values))

Key Attribute: (name of attribute type (values))
Attribute: (name of attribute type (values))

ttribute: (name of attribute type (values))
Constraint: (constraint expression)
Attribute: (name of attribute type (values))
Attribute: (name of attribute type (values))
Attribute: (name of attribute type (values))

By convention, each object definition begins with an object declaration and the name of the object. Immediately following,
and indented, one or more Key Attributes are named. Next, zero or more Attributes are named. Note that constraints
may be expressed anywhere within the attributes, with the convention that all attributes subject to the constraint are
indented underneath it. The first attribute definition that is not indented ends the list of attributes that are subject to
the constraint.

NOTE - For convenience, attributes may be indented under other attributes in order to show a hierarchy of nesting of such
attributes.

5.12 References to Objects

Some objects contain attributes which make reference to other objects. Such attributes, called reference attributes, provide
a mechanism to create a linkage from one object to another. The values used to represent such attributes in a real system
is a local matter, and such attributes may not be directly modified or examined. Many MMS services provide the capability
to determine the identity of an object referenced by such a linkage, however, through the use of such an indirect reference.

NOTE - Reference attributes are similar to "pointer” types available in many programming languages. As an example of the
operation of reference attributes, the MMS Rename service may be used to change the Object Name attribute of a referenced object, while
having no effect on the value of the reference attribute.
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Reference attributes may take on the value UNDEFINED when the object referenced by the link is deleted. In this case,
the consequences of this value and its use on the behaviour on other objects is specified in the relevant object and service
descriptions. Once a reference attribute becomes UNDEFINED, creation of a object of the same type as the deleted (and
referenced object) with the same attribute values as that object which was deleted does not change the reference attribute
(it retains the value UNDEFINED).

5.13 Parameter Types

Types for parameters defined in this part ISO/IEC 9506 make use of types defined in ISO 8824, clause 3. Additionally,
complex types are used, which are constructed from the ISO 8824 primitive types and subsequently named to allow them
to be referenced.

6 MMS in the OSI Environment

This clause serves to describe the relationship between MMS and the OSI environment, and relates OSI terms and concepts
to the manufacturing environment. Clause 7 describes the specific model of the MMS device within this environment.

The development of standards for the interconnection of manufacturing monitoring and control devices is assisted by the
use of abstract models. To specify the externally perceived behaviour of interconnected manufacturing devices, each man-
ufacturing device is represented by a functionally equivalent abstract model of the device called a Virtual Manufacturing
Device (VMD) (see clause 7). The VMD model, along with the extensions to this model which are provided by clauses 8 to
16, describes the externally visible aspects of these devices.

In order to accomplish this, however, it is necessary to describe both the internal and external behaviour of these man-
ufacturing devices. Only the external behaviour of the devices is retained as the standard of behaviour of a VMD. The
description of the internal behaviour of such devices is provided in the model only to support the definition of the externally
perceived aspects. Any manufacturing device which behaves externally as a VMD can be considered to be in conformance
with ISO/IEC 9506.

NOTE 1 - The reader not familiar with the té’chnique of abstract modelling is cautioned that the concepts introduced in the
description of the VMD constitute an abstraction despite a similar appearance to concepts commonly found in real devices. Therefore,
the VMD model is not a specification for an implementation.

Additional information to supplement this clause may be found in the OSI Reference Model (ISO 7498-1 and ISO 7498-3),
the OSI Application Layer Structure (ISO 9545), and the Service Definition for the Association Control Service Element
(ISO 8649). References may be found in this part of ISO/IEC 9506, clause 2. This information may be particularly useful
in understanding the relationship between AEs, APs, and their respective invocations.

NOTE 2 - This part of ISO/IEC 9506 specifies MMS operation in the OSI environment only. Operation in other environments
and architectures is beyond the scope of this part of ISO/IEC 9506, but may be standardized elsewhere.

[
I

6.1 Information Processing Tasks and Real Systems

The control and monitoring of a manufacturing process is a distributed information processing task. In order to carry out
successfully this task, inter-operation of a number of real open systems is required. In OS], a real open system is defined
as a set of computers and associated software (including peripherals, terminals, human operators, physical processes, etc.)
that complies with the requirements of OSI standards in its communications with other real systems.

In OSI, the inter-operation of real open systems is modelled in terms of the interactions between Application Processes
(APs) in these systems. The distributed task of control and monitoring of a manufacturing process requires the co-operation
of two or more Application Processes.
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6.2 Application Processes

An Application Process (AP) is an element within a real open system which 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 which are specific
to the performance of those tasks. APs generally have requirements above and beyond any requirements to communi-
cate with other APs. In the manufacturing environment, an AP represents a real system participating in 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 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 "world"
which 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
universe of discourse is described by the models provided by MMS. The second requirement for successful interworking of
two APs is that they share a common model of the objects (such as variables, programs, and semaphores) in the universe
of discourse. In OSI, this is called a "shared conceptual schema". This requirement is met in a manufacturing control and
monitoring application through the sharing of the models in MMS for the manufacturing universe of discourse.

When two APs co-operate, their behaviour is determined partly by these models (the shared conceptual schema) and partly
by their past interactions. The past interactions are modelled by the state of the objects in the universe of discourse. As
an example, the co-operative behaviour of two APs may be partly determined by the Program Invocation model of MMS
and partly by the state of Program Invocation objects in the APs. The shared information about the state of objects is
called an information base.

6.4 Interaction of Application Processes in OSI

The activity of a given AP in a specific information processing task is supported by an application-process-invocation.
At any time, an Application Process may have zero, one or more application-process-invocations. While the Application
Process describes a specific set of information processing functions in a particular real system, the application-process-
invocation (AP-invocation) describes an instance of the Application Process in a real system for a particular occasion of
information processing. (Hence, 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 of control for assembly of some particular
part).

Thus, co-operation between APs for the performance of a given information processing task takes place through interacting
AP-invocations. When APs interact using OSI communication capabilities, these communication capabilities are in 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 represents those parts of an Application Process involved in OSI communications. Each AE represents exactly one

AP.
Like APs, the activity of a given AE is supported by an application-entity-invocation. An AE-invocation performs the
functions of an AE for a particular occasion of communication. At any time, an AP-invocation may be represented by zero

or more AE-invocations for each AE associated with the AP. Hence, the interactions of AP-invocations for a particular
occasion of communication is represented in OSI by a set of corresponding AE-invocations.
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Because an AE describes only part of the operation of an AP (namely, that involving OSI communications), resources in
AP-invocations may exist 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.
Support for the Association Control Service Element (ACSE) ASE, as defined in ISO 8649, is required in every AE that
supports the MMS ASE.

6.6 Addressing of Application Entities

ISO 7498-3 describes naming and addressing concepts in the OSI environment. This subclause describes how some of
these concepts apply to MMS.

A Presentation-address is associated with a set of PSAPs in a single real system. An AE is attached to one or more
Presentation Service Access Points (PSAPs) in order to make it addressable in the OSI environment.

Each AE is identified by one or more application-entity-titles (AE-titles), which are unambiguous throughout the OSI
environment (OSIE). At any instant of time, each AE-title is bound to a single Presentation-address that identifies the set
of PSAPs to which the AE is attached. This binding is recorded in the Application Title Directory Service, which contains
information about AEs. '

A system may access the Application Title Directory Service via the OSI Directory Service (ISO 9594). Conceptually, each
system contains a directory function, from which AEs may obtain addressing information. This directory function may
operate via the use of a local cache, or may utilize the Application Title Directory Service via the OSI Directory Service,
in order to satisfy requests from AEs.

NOTE - This is only a conceptual model, and that there are many valid implementation styles.

In order for an application-entity to establish an application association (AA) with another AE, it must know the
Presentation-address or obtain it by using the called AE-title to get the Presentation-address of the AE from the di-
rectory function. It then uses this Presentation-address to establish a presentation connection with the called AE. The
mechanisms for control of associations are provided in ISO 8649 and ISO 8650 by the Association Control Service Ele-
ment (ACSE). Since an AE is the representation of an AP within OSI, the establishment of communication to support an
association with the called AE is the establishment of communication with the related AP.

MMS makes use of an "Application Reference" to identify an AE in another system, by making use of its title as defined
in ISO 8649. The syntax of an Application Reference is defined in ISO/IEC 95086-2.
6.7 Application Context

The application context, which is established via the Association Control Service Element (ACSE) (ISO 8649), identifies the
set of application service elements, their options, rules for use of the service elements, and their effects that are available
on an application association. In the case of MMS, the application context associated with MMS indicates that the rules
and requirements associated with ISO/IEC 9506 are in effect when the MMS application context is negotiated.
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6.8 Presentation Context, Abstract Syntaxes, and Transfer Syntaxes

In OSI, there is an important distinction between the generic requirements of an application for the transfer of data and
how those requirements are met in terms of a specific representation of data values. The former aspect of data description
is referred to by the term "abstract syntax", while the latter aspect is referred to by the term "transfer syntax".

Abstract syntaxes are intimately associated with application protocol standards. ISO/IEC 9506-2 defines an abstract
syntax matching its data transfer requirements. An abstract syntax can be viewed informally as describing the generic
structure of data. In MMS, the set of type definitions provided in ISO/IEC 9506-2 constitutes an abstract 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 patterns during
transmission. A. transfer syntax may have attributes that are not related to the abstract syntaxes which it can support,
but such attributes may be significant. For example, a transfer syntax may provide data compression or encryption. Such
attributes (and how well they meet the requirements of the device) may influence the choice of syntaxes offered or selected
for an instance of communication.

For the purpose of transferring data between MMS entities, it is necessary to identify the abstract syntax being used
(MMS) and a transfer syntax that is capable of representing data values that are generated using this abstract syntax.
The presentation service (ISO 8822) provides the mechanism by which appropriate abstract and transfer syntaxes are
negotiated. A specific combination of an abstract syntax and a transfer syntax that is used for transfer of data using the
presentation service is called a presentation context.

Abstract Syntax Notation One (ASN.1) is an example of a tool for specification of syntaxes and associated encoding rules.
(The application of encoding rules to a particular abstract syntax may generate a transfer syntax.) The ASN.1 Specification
(ISO 8824) has been chosen to describe the MMS abstract syntax. One possible transfer syntax for MMS is defined by
the application of the ASN.1 Encoding Rules (ISO 8825) to the MMS abstract syntax. Other transfer syntaxes may be
negotiated via the presentation layer. ISO/IEC 9506 requires that any system claiming conformance to ISO/IEC 9506
shall support the transfer syntax that results from the application of the ASN.1 Basic Encoding Rules (ISO 8825) to the
MMS abstract syntax. Support of other transfer syntaxes is a local matter. See ISO/IEC 9506-2, clause 18.

7 The Virtual Manufacturing Device

7.1 Introduction

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 describes the model for a
VMD. It explains the VMD's relationship to the OSI application process and the OSI application entity (AE). It defines
the structural elements of the VMD and introduces the abstract objects which exist at, and are manipulated by, a VMD
on behalf of a client MMS-user.

An implementation of an MMS server must provide 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.

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 given.
7.1.1 Relationship 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
which makes available - for control, or monitoring, or both - a set of resources and functionality associated with a real
manufacturing 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.
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Each VMD represents a virtual manufacturing device within that AP, and each VMD is logically separate from all other
VMDs.

EXAMPLE - An MMS system which is connected to a non-MMS environment containing multiple attached manufacturing devices
could be modelled as a single application process containing one VMD for each attached device or as several application processes, each
containing a single VMD for a single, distinct, attached device. The clients of the VMDs in either case will see a particular attached
device as a single VMD. Relative to MMS services, this VMD will appear to be independent of all other VMDs.

Each AP may contain zero or more AEs, such that an AE represents a set of communication capabilities of the AP (an AP
that contains no AEs may not communicate in the OSI environment).

A VMD may wholly contain zero or more AEs. Each AE in a VMD represents a set of communication capabilities used by
the aspects of the AP represented by a VMD. Each AE is related to one and only one VMD. When a VMD contains more
than one AE, then it contains more than one set of communication capabilities.

At any instant of time, each AE-title is bound to a single presentation-address that identifies a set of PSAPs to which the
AE-title is bound and therefore the AE-title is addressable in OSI. Communication with a particular AE is used to model
communication with a VMD, and hence an AP. Application associations are modelled as taking place between AEs (and
hence VMDs and APs).

An AE within an AP may have zero or more AE-invocations. For the purposes of MMS, each AE-invocation models an
instance of usage of that AE in an application association. Hence, several AE-invocations of an AE may be used to model
several application associations with a VMD that contains that AE. By generalization, there may simultaneously exist
several AEs of a VMD, with several associations each (modelled by multiple AE-invocations). Note that in OSI a more
generalized view allows an AE-invocation to have more than one application association.

An OSI Presentation Address which identifies one or more PSAPs addresses a single VMD. This binding of a Presentation
Address to a VMD is of a relatively long duration. Figure 2 illustrates the relationship between an OSI application process
acting as an MMS server, its VMDs, and the PSAPs used to access them.

Application Process
Virtual Manufacturing Device 1 VMD 2
(PSAPa) (PSAPb) (PSAPc)
Presentation Presentation
Address Address

Figure 2 - The MMS Server Application Process

7.1.2 Relationship of the VMD to the Real Manufacturing Device

A VMD is an abstract representation of a specific set of resources and functionality at the real manufacturing device and
a mapping of this abstract representation to the physical and functional aspects of the real manufacturing device. This
mapping of a virtual resource to the underlying actual resource is of relatively long duration.

Generally, the resources of a given VMD are distinct from, and independent of, the resources of all other VMDs. When
a virtual resource of two (or more) VMDs is mapped to the same underlying physical resource, a mechanism must be
provided by the application process(es), and made available through the VMDs, so that clients of the various VMDs may
coordinate their access to the single real resource. This coordination may be modelled by requiring each VMD to obtain
control of a "virtual" semaphore whenever disruptive access to the virtual resource is being requested by an MMS service.
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This virtual semaphore would then be mapped on to a real semaphore which controls access to the real resource. With
this approach, the virtual semaphores of the various VMDs are independent when viewed using MMS services. In other
words, users of the virtual semaphore of one VMD appear as though part of the resident system when viewed by users of
the semaphores of the other VMDs. (Semaphores are described in clause 13.)

MMS describes the operation of a VMD by describing the abstract objects which are manipulated by it, and by describing
the set of operations which may be performed on these objects through use of the MMS services.

7.2 The Structure of a VMD

Each VMD contains exactly one Executive Function and zero or more Program Invocations, each of which depend on one
or more Domains. The Domain represents a specific use of a set of capabilities of the VMD. The state of the VMD, in the
complete sense, is determined by the values of all the attributes of the VMD, including all the attributes of its Domains
and their subordinate objects. The elements of the VMD are described below.

The VMD Object Model
Object: VMD

Key Attribute: Executive Function

Attribute: Vendor Name

Attribute: Model Name

Attribute: Revision

Attribute: List Of Abstract Syntaxes Supported

Attribute: Logical Status (STATE-CHANGES-ALLOWED,
NO-STATE~-CHANGES-ALLOWED, LIMITED-SERVICES-PERMITTED,
SUPPORT-SERVICES-ALLOWED)

Attribute: List Of Capabilities

ttribute: Physical Status (OPERATIONAL, PARTIALLY-OPERATIONAL,

INOPERABLE, NEEDS-COMMISSIONING)

Attribute: List Of Program Invocations

Attribute: List Of Domains

Attribute: List Of Transaction Objects

Attribute: List Of Upload State Machines (ULSM)

Attribute: Lists of Other VMD-specific Objects

Attribute: Additional Detail

7.2.1 The Executive Function

The existence of a fully functional Executive Function exactly corresponds with the existence of the VMD.

7.2.2 Vendor Name

This attribute is a character string which identifies the vendor of the system which supports this VMD.

7.2.3 Model Name

This attribute is a character string which identifies the model of the system which supports this VMD. The value of this
string is normally assigned by the vendor.

7.2.4 Revision

This attribute is a character string which identifies the revision level of the system which supports this VMD. The value
of this string is normally assigned by the vendor.
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7.2.5 List Of Abstract Syntaxes Supported

This attribute identifies the set of Abstract Syntaxes which this VMD is able to support in the MMS Application Context.
This set includes any abstract syntaxes defined by a Companion Standard as well as any abstract syntax which can be
recognized as an encoding for Load Data (see 10.3) and Execution Argument (see 11.4). The abstract syntax defined in
ISO/IEC 9506-2, clause 19, shall not be included in the list.

7.2.6 Logical Status

There are four separate levels of functionality available through MMS which are described by the Logical Status attribute
of the Executive Function.

7.2.6.1 STATE-CHANGES-ALLOWED
In this case, all MMS services which are supported by this VMD may be performed.

7.2.6.2 NO-STATE-CHANGES-ALLOWED
In this case, the only MMS services which may be performed (if the VMD supports the service) are:

Abort

Conclude

Cancel
GetAlarmEnrollmentSummary
GetAlarmSummary
GetCapabilityList
GetDomainAttributes
GetEventActionAttributes
GetEventConditionAttributes
GetEventEnrollmentAttributes
GetNamedTypeAttributes
GetNamedVariableListAttributes
GetNameList
GetProgramInvocationAttributes
GetScatteredAccessAttributes
GetVariableAccessAttributes
Identify

Initiate

Read

ReadJournal
ReportEventActionStatus
ReportEventConditionStatus
ReportEventEnrollmentStatus
ReportJournalStatus
ReportPoolSemaphoreStatus
ReportSemaphoreEntryStatus
ReportSemaphoreStatus
Status

7.2.6.3 LIMITED-SERVICES-PERMITTED
In this case, the only MMS services which may be performed are: Abort, Conclude, Status and Identify.
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7.2.6.4 SUPPORT-SERVICES-ALLOWED

In this case, all MMS services supported by the VMD except the Start, Stop, Reset, Resume, and Kill services may be
performed.

7.2.7 List Of Capabilities

A VMD represents the real device to the client by providing a set of capabilities which may be used by the client in order
to effect some control or monitoring (or both) activity through the VMD.

A capability is a locally defined resource (physical or logical) or a locally defined set of resources which can be identified
by a character string. The definition and management of capabilities is outside the scope of this part of ISO/IEC 9506
However, it is assumed that the existence and status of capabilities is known by the Executive Function, and that the
Executive Function contains sufficient knowledge in order to "allocate” capabilities to the various Domains which may be
created. No object model is provided for a capability, since it is considered primitive from the MMS point of view.

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

NOTE - An implementation of an MMS server should provide 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. Ir particular,
the Companion Standards will aid in the identification of Domains and Program Invocations with features of real systems. The attribute
"capability” is intended to allow expression of features of the implementation needed for relating any real implementation to the VMD
model and to the extended model provided by the Companion Standard. The use of capabilities in any MMS implementation requires
prior agreement between implementations of MMS client and server.

EXAMPLE 1 - In a programmable controller application, a capability "BlockMem1" may be assigned to represent a collection of
memory address ranges which are available for the purpose of customizing a standard control program for the manufacture of a specific
part.

EXAMPLE 2 - In a robotics application, the capability "Arm1" may represent the set of sensors, actuators, and logic associated

with a specific arm of a multi-arm robot.

7.2.8 Physical Status

Associated with each capability is one or more attributes which describe the state of the capability. It is outside the scope
of part of ISO/IEC 9506 to provide a uniform representation of these attributes. However, it is useful to provide a standard
representation of the gross aspects of all the capabilities, taken together, in order to characterize the operational state of
the hardware. The Physical Status attribute (of the entire collection of capabilities) represents this attribute of the real
device.

NOTE - This status refers to the hardware associated with the device’s operation. It is unrelated to the ability of the device to
communicate in an OSI environment.

7.2.8.1 OPERATIONAL

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

7.2.8.2 PARTIALLY-OPERATIONAL

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

7.2.8.3 INOPERABLE

One or more significant problems exist at the real device which prevent it from doing any useful task.
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7.2.84 NEEDS-COMMISSIONING

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

7.2.9 List Of Program Invocations

A Program Invocation consists of a set of procedural ard data elements contained within Domains together with execution
control information. These elements may be predefined within the VMD, or they may be dynamically defined (for example
by creation of a Domain through use of the MMS load services), or both. The Program Invocation itself may be predefined
within the VMD, or it may be dynamically created and deleted either by local means or through the use of MMS services.
An object model of the Program Invocation is given in clause 11.

7.2.10 List Of Domains

A Domain represents a specific instance of use of a set of capabilities of the VMD. A Domain includes those aspects of a
VMD which are associated with a specific element (possibly all) of a coordinated control or monitoring (or both) strategy.
The allocation of the capabilities of a VMD to the Domains may be static or it may be dynamic. If the allocation is static,
then the Domain is predefined within the MMS server and its name is considered to be known. If the allocation is dynamic,
the Domain comes into existence and is removed from the VMD either through the action of MMS services or through
local actions. Within a given VMD, either or both types of Domains may exist. Domains are further described and an
object model provided in clause 10.

A Domain may be empty or it may contain "information". The "information" may be program instructions for some
processor or tables of values or other classes of data or all of the above. For dynamic Domains which come into existence
through MMS services, the Domains are implicitly created by the process of loading their contents. Dynamic Domains
may also be created through actions of the Program Invocation when it is in execution or through other local means.

The Domain content is often closely associated with a file. The concept of file, although it appears in some MMS services,
is not defined within MMS. The file may be part of a virtual Filestore (ISO 8571) which is part of the Application Process
which contains the VMD, or it may be locally defined. If the "information” within a file is a part of the VMD and can
be used directly by the VMD (as a component of a Program Invocation), it can be considered to be a Domain. The file,
however, must be considered a separate object, outside the scope of the VMD.

EXAMPLE - A numerical control application may require several Domains. One Domain may consist of the resources associated
with part program execution and other Domains may be associated with one or more material handling functions. A third static Domain
may be associated with a predefined calibration procedure. Thus Domains not only subset the physical resources - such as memory and
1/O devices - of the numerical controller, but they also partition the functionality of the controller.

Most MMS objects are defined subordinate to (within the name space of) a Domain. Thus, a Domain represents a single
name space in which MMS objects must be uniquely identifiable.

7.2.11 Transaction Object

Most MMS services are confirmed services (see ISO/IEC 9506-2, clause 6). When the VMD receives an indication primitive
for one of the confirmed services, a Transaction Object is created which governs the processing of this service. The
description of that object follows:

Object: Transaction

Key Attribute: Invoke ID

Key Attribute: Application Association Identifier
Attribute: List Of Pre-execution Modifiers
Attribute: Current Modifier Reference

Attribute: Confirmed Service Request

Attribute: List Of Post-execution Modifiers
Attribute: Cancelable (TRUE, FALSE)

Invoke ID
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