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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. Esch 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, govern- 
mental and non-governmental, in liaison with ISO, also take part in the work. ISO 
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 ISO/IEC 9506-1 was prepared by Technical Committee ISO/IEC 
TC 184, Industrial automation Systems, Sub-Committee SC 5, System integration and 
communica tion. 

ISO/IEC 9506 consists of the following Parts, under the general 
tion Systems - Manufacturing Message Specifica tion : 

title Indus trial automa- 

- Part 7: Service definition 

Part 2: Pro tocol specifica tion 
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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 implernentor. 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 OS1 
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; 

c) non-repudiation. 

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

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 
Numerital Control System 
Open Systems Interconnection 
OS1 Reference Model 
Process Control System 
Programmable Controller 
Programmable Device 
Robotics Control System 
Virtual Manufacturing Device 

. . . 
Vlll 
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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 sys tems : 

a) from different manufacturers; 

b) under different managements; 

c) 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 OS1 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. 

1x 
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INTERN-ATIONAL STANDARD ISO/lEC 95064 : 1990(E) 

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

1 Scope 

The Manufacturing Message Specifkation is an application layer Standard designed to support messaging communications 
to and Flom programmahle 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 OS1 application layer in terms of 

4 an abstract model defining the interaction between users of the Service; 

W the externally visible functionality of implernentations conforming to ISO/IEC 9506, in the ferm of procedural re- 
quirements associated with the execution of Service requests; 

4 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 ISOAEC 9506 does not specify individual implernentations or products, nor doee 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 implernentations together with conformance requirements for such functionality. 

2 Normative References 

The following Standards contain provisions which, through reference in thie 
ISO/IEC 9506. At the time of publication, the editions indicated were valid. 
Parties to agreements based on this part of ISO/IEC 9506 are encouraged to 
most recent editions of the Standards indicated below. Members of IEC and 
International Standards. 

text, constitute provisions of this part of 
All Standards are subject to revision, and 
investigate the possibility of applying the 
ISO maintain registers of currently valid 

ISO 646: 1983, Information processing - /SO T-bit coded Character set for information interchange. 

ISO 7498 : 1984, Information processing Systems - Open Systems lnterconnection - Basic Reference Model. 

ISO 7498-2 : 1989, Information processing Systems - Open Systems lnterconnection - Basic Reference Model - Part 2: Security 
Architec ture. 

I S 0 7498-3 : 1989, lnforma tion processing s ystems - Open Systems lnterconnection - Basic Reference Model - Part 3: Namhg 
and addressing. 

ISO 8326 : 1987, Information processing Systems - Open Systems In terconnec tion - Basic connec tion orien ted Session Service 
de finition. 

ISOITR 8509: 1987, Information processing Systems - Open Systems In terconnection - Service conven tions. 

ISO 8571 : 1988, Information processing Systems - Open Systems In terconnection - File Transfer, Access and Management. 
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ISO 8649 : 1988, lnforma tion processing s ystems - Open Systems In terconnection - Service definition for the Associa tion Control 
Service Element. 

I S 0 8650 : 1988, lnforma tion processing s ys tems - Open Systems In terconnection - Pro tocol specifica tion for the Associa tion Con- 
trol Service Element. 

ISO 8822 : 1988, lnforma tion processing s ystems - 
de finition. 

Open Systems In terconnec tion -- Connec tion orien ted presen ta tion Service 

ISO 8824 : 1987, lnforma tion processing s ystems - Open Systems In terconnection - Specifica tion of Abstrac t Syntax Notation One 
(ASN. 1). 

ISO 8824/Add 1: - 11, Information processing Systems - Open Systems In terconnec tion - Specifica tion of Abstrac t Syntax Nota- 
tion One (ASN. 1) Addendum 7: ASN. 7 Extensions. , 

ISO 8825 : 1987, Information processing Systems - Open Systems In terconnec tion - Specification of Basic Encoding Rules for 
Abstract Syntax Notation One (ASN. 7). 

ISO 8825/Add 1: - 11, Information processing s ystems - Open Systems In terconnec tion - Specification of Basic Encoding Rules 
for Abstract Syntax Notation One (ASN. 1) Addendum I : ASN. 7 Extensions 

ISO 9040: - 11, lnforma tion processing Systems - Open Systems In terconnection - Virtual terminal Service - Basic class. 

ISO 9041: - 1 ), lnforma tion processing s ys tems - Open Systems In terconnection - Virtual terminal pro tocol - Basic class. 

ISO/IEC 95062 : 1990, Industrial automation Systems - Manufac turing Message Specifica tion - Part 2: Pro tocol specifica tion. 

ISO/IEC 9545-1 : 1989, Information technology - Open Systems In terconnection - Applica tion La yer Structure. 

ISO/IEC 9594: - 11, lnforma tion processing Systems - Open Systems lnterconnection - The Directory. 

I E E E 754 : 1985, IEEE Standard for Binary Floating- Point Arithmetic. 

3 Definitions 

NOTE - The dehitions contained in this clause make use of abbreviations defhed 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; 

W application-process; 

C) application Service element; 

4 open system; 

e) (NJ-protocol; 

(N)-protocol-data-unit; 

9) (Nbservice-access-Point; 

h) (Nj-layer; 

System; 

To be published. 

2 
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. 
1) (N)-user-data. 

3.2 Service Convention definitions 

This part of ISO/IEC 9506 makes use of the following terms defined in the US1 Service Conventions (ISOBAR 8509) as 
they apply to the Manufacturing Message Specification: 

4 tonfirm; 

W indication; 

4 primitive; 

4 request; 

0) response; 

f ) Service primitive; 

9) Service provider; 

hl Service User. 

3.3 Abstract Syntax Notation definitions 

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) value; 

2) tYPei 

3) simple type; 

4) structure type; 

5) component type; 

6) hg; 

7) wxe; 

8) type (or value) reference name; 

9) Character string type; 

10) boolean type; 

11) true; 

12) false; 

13) integer type; 

14) bitstring type; 

15) octetstring type; 

16) null type; 

17) sequence type; 

18) sequence-of type; 

19) wwd typei 

3 
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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.l Character set; 

28) extemal type. 

3.4 Other definltions 

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). 

3.42 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 buiiding block (CBB): 

An atomic unit used to describe MMS conformance requirements. 

3.4.4 Called MMS-User: 

The MMS-user that iss-Jes the Initiate.response Service primitive. 

3.4.5 Calling MAAS-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. 

3.4.7 data: 

Any representation to which meaning is or might be assigned (e.g. Character-s). 
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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 tan 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 gement: 

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 f He 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 filestore: 

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 Manufacturing Niessage Protocol Machine (MMPM): 

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

5 
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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. 

3.420 MMSprovider: 

That part of the application entity that conceptually provides the MIMS 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 monitored 

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 inputloutput 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 leck associated with a logical or physical resource that permits access to that resource only by an owner of 
the leck. 

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 fi-om 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-specif ic: 

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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AA 

ACSE 

AE 

AP 

ASE 

ASN.1 

CBB 

FRSM 

mAM 

MMPM 

MMS 

NC 

OSI 

PC 

PDU 

PSAP 

SAP 

SDU 

ULSM 

VMD 

VT 

: application association 

: Association Control Service Element 

: application entity 

: application process 

: appiication 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 

: Numerital Control 

: Open Systems Interconnection 

: Programmable Controller 

: protocol data unit 

: presentation Service access Point 

: Service access Point 

: Service data unit 

: upioad 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. 
Esch 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 tonfirm (“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 procechres 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 co1umns, 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 
1) 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. In 
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 1eR 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. PrPsence 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 GBB 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 . . e ” 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.l 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 1.52 of ISO/IEC 9506-2, each MMS Service primitive 
contains an “Invoke ID” Parameter, which is mandatory in the request, indication, response, and tonfirm primitives. The 
value in the indication, response, and tonfirm 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 OSI, 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 

Th.& part ofISO/IEC 9506 uses the descriptive conventions contained in the OSI Service Conventions (ISO/TR 8509). The 
OS1 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) ISOBAR 8509 Diefines a model for the Service provided by a layer of the OS1 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) at any 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-protider distinction is an abstraction, and may not necessarily correspond 
to the realization of M-MS in any particular System. Clauses 6 and 7 provide Forther 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 OS1 usage of the term “responding”. This distinction has been introduced in Order to avoid conf&ion 
with the RequestingLResponding 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 confkmed MMS Service, both BIMS-users will be Senders 
and receivers at one time. The fkst MMS-User sends the request and receives the confkmation, 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 OS1 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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Client 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..s................a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*......s........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . 

Server 

Figure 1 - Relationships of Klient 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. Esch 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. Esch class is given a name, 
by which it may be referenced. 

Esch class is characterized by a number of attribute types, which serve to describe some externally visible feature(s) of all 
objects of this class. Esch 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 ISOLIEC 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). 

Esch 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.) Sn 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 2’ 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 svntactically 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)) 

Attribute: (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 - 
attributes. 

For convenience, attributes may be indented under other attributes in Order to Show a hierarchy of nesting of such 

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 Flom 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 si.mCiar to “pointer” types available in many programmin g languages. As an example of the 
Operation of reference attributes, t-he MMS Rename Service may be used to change the Object Name attribute of a referenced Object, wh.ile 
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 

‘Iypes 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 OS1 environment, and relates OS1 terms and concepts 
to the manufacturing environment. Clause 7 describes the specific model of the MMS devi ce 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 extemally 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 extemal behaviour of these man- 
ufacturing devices. Only the extemal 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 tan be considered to be in conformance 
with ISO/IEC 9506. 

NOTE 1 - The reader not familiar with the technique 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 specifkation for an implementation. 

Additional information to Supplement this clause may be found in the OS1 Reference Model (ISO 74984 and ISO 7498-3), 
the OS1 Application Layer Structure (ISO 9545), and the Service Definition for the Association Control Service Element 
(ISO 8649). R e erences may be found in this part of ISO/IEC 9506, ciause 2. This information may be particularly useful f 
in understanding the relationship between AEs, APs, and their respective invocations. 

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

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 OSI, a real open System is defined 
as a set of computers and associated Software (including peripherals, terminals, human Operators, physical processes, etc.) 
that camplies with the requirements of OS1 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 
Ws) in thes e Systems. The distributed task of control and monitoring of a manufacturing process requires the Co-Operation 
of tvvo or more Application Processes. 

14 

Full document details: ISO_IEC 9506-1_1990

http://avadocuments2026.com/doc/iso-iec-9506-1-1990
http://avadocuments2026.com/doc/iso-iec-9506-1-1990


ISOAEC 95064 : 199O(E) 

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 performante 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 tan 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 mod,els (the shared conceptual Schema) and partlv 
by their past interactions. The past interactions are modelled by the stak of the objects in the Universe of discourse. Ai 
an example, the Co-operative behaviour of two Al?s 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 infcrmation base. 

6.4 Interaction sf Application Processes in OS1 

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 sf 
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 
pafih 

Thus, Co-Operation between APs for the Performance of a given information processing task takes place through interacting 
AP-invocations. When APs interact using OS1 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 OS1 communications. Esch 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 B 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 OS1 by a set of corresponding AJSinvocations. 
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Because an AE describes only part of the Operation of an AP (namely, that involving OS1 communi 
AP-invocations may eist beyond the lifetime of (and may be independent of) an AE-invocation. 

NOTE The relationship between an AE and the V&fD is defined in clause ‘7. 

cations), resources in 

6.5 Structure of Application Entlties 

The AE represents a set sf 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 sf Application Entfties 

ISO 7498-3 describes naming and addressing concepts in the OS1 
thes e concepts apply to MMS. 

environment. This subclause describes how some of 

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 (PUPS ) in oder to make i .t addressable in the OS1 environment. 

Esch AE is identified by one or more application-entity-titles (AE-titles), which are unambiguous throughout the OS1 
environment @SIE). 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 OS1 Directory Service (ISO 9594). Conceptually, each 
System contains a directory function, fi-om 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 OS1 Directory Service, 
in Order to satisfy requests f?rom AEs. 

NOTE - This is only a conceptual model, and that there arc 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 fiom 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 identifv 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 ISOLIEC 9506-2. 

6.7 Appiication 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 distindion between the generic requirements of an application for the transfer of data and 
how those requirements are met in terrns of a specific representation of data values. The former aspect sf data description 
is referred to by the term “abstract syntax”, while the latter aspect is referred to by the texm “transfer Syntax”. 

Abstrad syntaxes are intimately associated with application protocol Standards. ISO/IEC 9506-2 defines an abstract 
syntax matthing its data transfer requirements. An abstract Syntax tan 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 mav be supported by many different transfer syntaxes. w 

Transfer syntaxes arc concerned with the way in which data is actually represented in terms of bit T>atterns during a 
transmission. A transfer Syntax may have attributes that are not related to the abstract syntaxes which it tan support, 
but such attributes mav be significant. For example, a transfer Syntax mav provide data compression or encryption Such 
attributes (and how weil they meet the requirements of the device) may inkence 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 identifv 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 bv which appropriate abstract and transfer syntaxes are 
negotiated. A specific combination of an abstract Syntax and a tiansfer 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 AW.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 fkom 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 ciause describes the model for a 
VMD. It explains the VMD’s relationship to the OSI application process and the OS1 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 functionalitv of a real 
manufacturing device. Guidance in the selection of a particular mapping may be found in various CompanionStandards. 
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 Modell 

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. 

17 

Full document details: ISO_IEC 9506-1_1990

http://avadocuments2026.com/doc/iso-iec-9506-1-1990
http://avadocuments2026.com/doc/iso-iec-9506-1-1990


ISOAEC 95064 : 199Q(E) 

Esch VMD represents a virtual manufacturing device within that AI?, and each VMD is logically separate fiom 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 LIVID will appear to be independent of all other VMDs. 

Esch AP may contain zero or more AI%, such that an AE represents a set of communication capabilities of the AP (an AP 
that contains no AEk may not communicate in the OS1 environment). 

A VMD mav wholly contain zero or more AEs. Esch AE in a VMD represents a set of communication capabilities used by 
the aspectsof the AI? represented by a VMD. Esch AE is related to one and only one VMD. When a VMD contains mor’e 
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 aero 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 OS1 a more 
generalized view allows an AE-invocation to have more than one application association. 

An US1 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 OS1 application process 
acting as an MMS server, its VMDs, and the PSAPs used to access them. 

Application Process 

k (isia: - -(PrA~)~\~~,!~~~ 

Vittuai Manufacturing Device 1 

Presentation 
Address 

Presen tation 
Addres S 

Figure 2 - The MMS Server Application Process 

7.1.2 Reiationship 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 arc distinct fkom, and independent of, the resources of all other VMDs. When 
a virtual resource of t-wo (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 EMDS, SO that clients of the various VMDs mav 
coordinate their access to the Single real resource. This Coordination may be modelled by requiring each VMD to ob& 
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 desc~bing 
the set of operations which may be performed on these objects through use of the MMS Services. 

7.2 The Structure of a VMD 

Esch VMD contains exactly one Executive Function and zero or more Program Invocations, each of which depend on one 
or more Domains. The Domaic represents a specific use of a set of capabilities of the VMD. The stak 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 
Attribute: 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 existente of a fully functional Executive Function exactly corresponds with the existente sf the VMD. 

7.2.2 Vendor Name 

This attribute is a Character string which identifies the vendor sf 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 sf 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 attibute 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 weil as any abstract Syntax which tan be 
recognized as an encoding for Load Data (sec 10.3) and E*xecution Argument (sec 1.1.4). “The abstrak syntax defined in 
ISWIEC 9506-2, clause 19, shall not be included in the Bist. 

9.2.6 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-@HANGES-ALLOWED 

In this case, all MMS Services which are supported by this VMD may be performed. 

7.2.6.2 NO-STATEICHANGES-ALLOWED 

In this case? the only MMS Services which may be performed (if the VMD supports the servicej are: 

Abort 
Conclude 
Cancel 
GetAlarmEnrollmentSummary 
GetAlarmSummary 
GetCapabilityList 
GetDomainktributes 
GetEventActionAttributes 
GetEventConditionAttributes 
GetEventEnrollmentAttributes 
GetNamedQpeAttributes 
GetNamedVariableListAttributes 
GetNameList 
GetProgramInvocationAttributes 
GetScatteredAccessAttributes 
GetVariableAccessAttributes 
Identify 
Initiate 
Read 
ReadJournal 
ReportEventActionStatus 
ReportEventConditionStatus 
ReportEventEnrollmentStatus 
ReportJournalStatus 
ReportPoolSemaphoreStatus 
ReportSemaphoreEntryStatus 
ReportSemaphoreStatus 
Status 

7.2.6.3 LIMITED-SERVICES-PERMIITED 

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-SERVlCES-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 capabilitv is a locallv defined resource (physical or logical) or a locally defined set of resources which tan be identified 
by a charaker string. ‘The definition and management of capabilities is outside the scope of this part of ISO/IEC 9506 
However, it is assumed that the existente 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 fiom the MMS Point of view. 

A capability mav be sharable (or not) depending on local criteria. . Additionally, a capability may be distinct? or it mav d 
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 Campanion Standards. In 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 lkTMS client and server. 

EXAMPLE 1 - In a programmable Controller application? a capability “BlockMeml” may be assigned to represent a collection of 
memory address ranges which arc available for the purpose of customizing a Standard control program for the manufacture of a specific 
part. 

EXAMPLE 2 - In a robotics application, the 
with a specifk arm of a multiarm robot. 

capability “Anni” may represent the set of sensors, actuators, and logic associated 

7.28 Physica! Status 

Associated with each capability is one or more attributes which describe the state of the capability. It is outside the scope 
ofpart 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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The device 
plished. 

is in a state such that a local commissioning process needs to be performed before useful tasks tan be accom- 

7.2.9 List Of Program Invocations 

A Program Invocation consists of a set of procedural and 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 aliocation is dynamic, 
the Domain Comes into existente 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 mav 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 existente 
through MMS Services, the Domains are implicitly created by the process of loading their contents. Dynamit 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 tan 
be used directly by the VMD (as a component of a Program Invocation), it tan be considered to be a Domain. The file, 
however, must be considered a separate Object, outside the scope of the VNID. 

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 f&&ions. A third static Domain 
may be associated with a predefined calibration procedure. Thus Domains not only subset the physical resources - such as memory and 
110 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 
name space in which MMS objects must be uniquely identifiable. 

Domain. Thus, a Domain represents a Single 

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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This attribute is an integer which serves to identify the transaction within the Application Association. 

Application Association Identifier 

This attribute identifies the application association over which this transaction Object is created. 

List Of Pre-execution Modifiers 

An ordered list which identifies modifiers which must be satisfied before execution of the Confirmed Service Request 
attribute tan begin. 

Current LModifier Reference 

References the Semaphore Entry Object or the Event Enrollment Object controlling the cument modifier’s execution. 

Confirmed Service Request 

Service identifier and Argument of the pending Service. 

List Of Postrexecution Modifiers 

References 
modifier. 

the Semaphore Entry objects which this Service invocation owns due to a processed Attach to Semaphore 

Cancelable 

Initially true, the Service may set this attribute false (local issues). When true, cancel works; when false, cancel does not 
work. 

7211.1 Initialkation sf Transaction Objects 

A transaction Object shall be created upon receipt of an indication Service primitive for an MMS confirmed Service, and 
deleted stier the MMS-user issues a response Service primitive for that Service instance. The number oftransaction objects 
which may exist at any time is governed by the negotiated maximum number of Services outstanding (see 8.2). 

When an indication Service primitive is received, the List Of Pre-execution Modifiers attribute of the newly created 
transaction Object shall be set based on the List Of Modifier Parameter on the indication Service primitive (sec 5.4). The 
Current Modifier Reference is sei) to one, indicating the first Modifier on the List Of Pre-execution Modifiers, or to zero if 
there are no Pre-execution Modifiers. The List Of Postrexecution Modifiers is set to empty (no modifiers are on this listj. 

The Confirmed Service Request attribute of the transaction Object shall be set based on the Argument Parameter received 
on the indication Service primitive. 

The Cancelable attribute shall initially be set, to true. 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 Service Request. The cancelable attribute shall have been set 
to false by the time that post-execution modifier processing takes place. 

7.2.11.2 Processing of Transaction Objects 

After a transaction Object has been initialized by the MMS-User, processing may begin on that Object. Processing begins 
with the List Of Pre-execution Modifiers, followed by execution of the Confirmed Service Request, and terminates with 
processing of the List Of Post-execution modifiers. 

NOTE - Although this part of ISO/IEC 9506 requires that Trmction Objects be initialized in the Order of receipt, there is no 
such requirement for the Order of processing of these objects. To enf’orce seridization of actions, the h4MS client should wait for a Service 
response before issuing subsequent Service requests. 
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Esch of the Pre-execution modifiers shall be processed in Order. Esch modifier shall complete successfully before the 
next modifier tan be processed. If a modifier fails (see definition of particular modifiers), the MMS-user shall process the 
Post-execution modifier list (as specified below) and then issues a response Service primitive, specifying the appropriate 
error class and Code, and the transaction Object shall be deleted. The Current Modifier Reference shall be set to indicate 
the modifier currently being processed in the list The Current Modifier Reference shall be identified by an integer, where 
f, indicates the first element in the list. For each AttachToSemaphore modifier which is successfully processed, an entry 
shall be made in the List Of Post-execution Modifier attlribute (in Order to allow relinquishing of control of the semaphores 
after service executionj. The List Of Post-execution Modifier shall be constructed in reverse Order, such that the first 
pre-execution modifier becomes the last post-executi.on modifier. 

After all pre-execution modifiers have been processed successfuliv (ifany are specified on the indication Service primitive), 
the Confirmed Service Request shall be executed in accordance Gith the Service procedure specified in this part of ISOBEC 
9506 for the named Service. 

Following completion of the Service request, the MMS-user shall process the post-modifiers in the List Of Post-execution 
Modifiers attribute in the Order that they are specified in the list tnote that this is the oppcsite of the Order in which the 
pre-modifiers were executed). 

.’ 

After all post-execution modifiers have been 
The Current Modifier Reference attribute is 

processed, the response Service primitive sha1.f. 
used to indicate the current modifier during the 

be issued by the 
processing of thi 

MINE- 
6: list. 

user. 

7.2.12 Upioad State Machines 

The Upload State Machine Object (ULSM) is created through the InitiateUploadSequence Service which is described in 
clause 10. 

7.2.13 Other VMD-specific Named Objects 

There are many other named objects which may have VMD-specific scope. The attributes of such objects shall be considered 
part of the VMD. General considerations for all named objects are described in 7.3, and the objects themselves are described 
in separate clauses of this part of ISO/IEC 9506. 

7.2.14 Additional Detail 

This attribute contains zero or more attributes whose meaning and Syntax are defined by appropriate Companion Stan- 
dards. 

7.3 Specification of Named Objects 

MMS objects are normally referenced by name. The name of an Object shall be unique within its scope of definition and 
within the class of Object it identifies. In MMS, the names of objects are defined within one of three scopes: within a VMD 
instance, within a Domain, or within a Single application association. 

7.3.1 Scope of Names 

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

7.3.1 .l VMD-specif Sc Scope 

A name which 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 VMJI instance on any application association with it, VMD-specific objects 
are not automatically deleted when the MMS application association ceases to exist. 
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7.3.1.2 Domain-specific Scope 

A Domain represents a single flat name space. A name which 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 hierarchy. 

7.3.1.3 Application Association-specific Scope 

A name having “Application Association-specific” (AA-specific) scope mav only be referenced by the client MMS-user for . 
which the name was defined, and only an the specific application assohation 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 
d.eleted whenever the defining application association ceases to exist. 

7.32 Classes of Objects 

The specific instances of MRIS objects which tan be named are listed in Table 2. Not all objects tan have all possible Name 
Scopes. The allowed combinations are indicated bv Xs in Table 1. rr 

Table 1 - Name Ciass and §cope 

Named Variable Object 
. 1 

ScatteredAccess Objects X X X 12 

Named Variable List Objects X X X 12 

Named Type Objects X X x 12 

Semaphore Objects X X 13 

I Event Condition Objects , X I I X l X 1 15 

l Event Action Objects I X I X l X I 15 i 
i I 1 l 

Event Enroliment Objects X X X 15 . 

I Journal Objects I X 1 I X I 16 
I 

I Domain Objects I X I l I 10 

I Program invocation Objects I X I I I 11 
Operator Station Objects 

I 
X 

I I b4 

In addition to the requirement that the name of each Object be unique within its Name Scope and for the class of the 
Object, there is an additional requirement on the first two objects listed. Named Variable Objects and Scattered Access 
Objects share a common name space. Therefore the name of anv such Object shall be unique within this common name c 
space for its Name Scope. 

NUTE - There are other limitations on the names of Event Conditions, Event Actions, and Event Enrollments. Creation of 
a semaphonre automatically creates an Event. Condition of the same name (sec 13.4). Therefore, a Semaphore cannot be proposed for 
creation which 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 
Prograrn Invocation (see 11.2). Therefore, a Program Invocation cannot be proposed for creation whose name is the same as an existiq 
Event Condition, Event Action, or Event Enrollment. 
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7.3.3 Object Llfetime 

Esch of the objects listed above has a lifetime within the VMD which tan be inferred f&n the scope of its name. 

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

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

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

7.3.4 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-specifk may be referenced by any association to the VMD; an Object whose name is AA-specific may only be 
referenced by the association over which the Object was defined. 

7.3.5 Creation of MMS objects 

Esch of the MMS objects tan either be static, that is predefined within the implementation, or dynamic, coming into 
existente during the course of Operation of the VMD. Static objects are usually not MMS deletable? while dynamic objects 
are usually MMS deletable, but there may be exceptions to either rule. Static objects are predefined by the implementation 
and have names assigned to them either by the implernerkor, or in conformance to this part of ISO/IEC 9506 or to one of 
the Campanion Standards. 

Dynamit objects tan come into existente either (1) through explicit MMS Service procedures, (2) through local action of the 
System or of the system Operators, or (3) through the execution of some Program Invocation. The means of local creation 
is outside the scope of this part of ISO/IEC 9506. However, if a locally created Object is to be visible to MMS Services, its 
extemal behaviour, including all its visible attibutes, shall be consistent with this Service defhition. 

7.3.6 Deletion of MMS Objects 

All MMS objects which have theättribute MMS Deletable equal to true may be removed from the VMD through appropriate 
MMS Service requests. In addition to this explicit method of deletion, MMS objects may also be deleted through local action 
sf the System or of the system Operators or through the execution of some Program Invocation. The means of local deletion 
is outside the scope of this part of ISOAEC 9506. Objects which are subordinate to a Domain are automatically deleted 
when the Domain is deleted. Chis is true even if the subordinate Object has its MMS-Deletable attibute set to FALSE. 

7.3.7 Alteration of MMS Objects 

All MMS objects have as part of their description a list of extemally visible attributes. In addition to the MMS Services 
which alter these attibutes, these attributes may also be changed through the local action of the System or of the system 
Operators, or through the execution of a Program Invocation. In paticular, the values of variables associated with Domains 
or with the VMD directly may Change due to the execution of a Program Invocation. The means of local alteration of Object 
Attributes is outside the scope of this part of ISO/IEC 9506. 

A VMD should, if possible, guarantee that access to any MMS Object required by an MMS Service is not interruptible. In 
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 objects may 
not be possible for all objects, the static confonnance Statement for the VMD shall state whether uninterruptible access is 
supported and, if supported, under what constraints it is guaranteed. 
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7.4 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 2. 

Table 2 - Object Name 

- 
Ind 

Object Name Cnf 

I 

ISCWIEC 95064 : 1990(E) 

Name Scope 
AA-specific 

Item Identifier 
Domain-specific 

Domain Identifier 
kern Identifier 

VM D-specif ic 
Rem Identifier 

M MC=) 
S S(=) 
M W=) 
M W=) 
S S(=) 

Mt=) 

7.4.1 Name Scope 

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

7.4.2 AA-specific 

Some named objects may have an AA-specifk name. Such names must be defined over the association on which they eist. 

7.4.2.1 Item Identifier 

This Parameter, of type Identifier, is the name of the Object. 
association for the class of Object named. 

This Parameter shall be unique within this application 

7.4.3 Domain-specific 

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

7.4.3.1 Domain Identifier 

This Parameter, of type Identifier, is itself a VMD-specific name of the Domain which contains the named Object. 

7.4.3.2 kern Identifier 

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. 

7.4.4 VMD-specific 

Any named Object may have a VMD-specific name. 
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7.4.4.1 Item Identifier 

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. 

7.5 Services on the VMD 

ISO/IEC 9506, clause 9, describes the MMS Services which operate on the VMD in its entirety. In addition to these services, 
Provision is made for groups defining Companion Standards to defkne additional Services which operate on the VMD. 

8 Environment And General Management Services 

8.1 Introduction 

The environment and general management Services contain the Initiate, Conclude, Abort, Cancel and Reject services. 
These Services allow the MMS-user 

4 to initiate communication with another MMS-user in the MMS environment? and to establish the requirements and 
capabilities that support that communication: 

W to conclude communication with another MMS-user in the MMS environment~ in a graceful manner; 

d to abort communications with another MMS-user in the MMS environment in an abrupt manner; 

4 

e) 

8.1 .l 

to cancel pending Service requests; 

to receive notification of protocol errors that occur. 

Envlronment 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 statte of the MMS environment is within the context of a specific application association. Restrittions 
on the use of MMS Services within this environment shall not apply to other environments established by the MMS-user 
on different application associations. 

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 supple- 
mentary to other restrictions placed by other clauses in this part of ISO/IEC 9506. 

8.1.2.1 The “No MMS Environment” State 

While in the state “No MMS Environment”, an MMS-user shall only issue the initiatzrequest Service primitive. 

8.1.2.2 The “Establishing MMS Environment (Calllng) State 

While in the state “Establishing MMS Environment (Calling)“, an MMS-user shall only issue the abortrequest Service 
primitive. 
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- No MMS 
t * Environment 

1 MMS Enviranment 1 

1 
IO MMS 11 

(Calling) 

Transitions: 
1 - initiate.request 8 - conclude.request 
2 - initiate.indication 9 - conclude.indication 

3 - initiate.response + 10 - conclude.response + 
4 - initiate.confirm+ 11 - conclude.confirm+ 
5 - initiate.response- 12 - conclude.response- 
6 - initiate.confirm- 13 - conclude.confirm- 
7 - abort.request or abort.indication 

7 

Figure 3 - Environment Management State Diagram 

8.1.2.3 The “Establishing MMS Environment (Calbed) State 

While in the state “Establishing MMS Environment (Called)“, an MMS-user shall only issue the initiate.response or 
abortrequest Service primitives. 

8.1.2.4 The “MMS Environment” State 

Clauses 8 to 16 place requirements on the use of Service primitives in the state “MMS Environment”. This state is divided 
intc a series of substates, which are described in those clauses. All MMS states except the “No MMS Environment”, 
“Establishing M34S Environment (Calling)“, “Establishing MMS Environment (Called)“, “Relinquishing MMS Environment 
(Requester)” and “Relinquishing MMS Environment (Responder)” are substates of the “MMS Environment” state. 

The only events which Cause an exit from the “MMS Environment” state are the issuance of an aborkrequest, the issuance 
of a conclude.request Service primitive, the receipt of an abortindication, or the receipt of a conclude.indication Service 
primitive. 

While in the state “MMS Environment”, an MMS-user may issue any request or response Service primitive, subject to the 
following restrictions: 

4 other clauses of this part of ISUIEC 9506 restritt the usage of services and Service primitives via sequencing re- 
quirements; 

29 

Full document details: ISO_IEC 9506-1_1990

http://avadocuments2026.com/doc/iso-iec-9506-1-1990
http://avadocuments2026.com/doc/iso-iec-9506-1-1990


ISWIEC 9506-1: 199O(E) 

b) a response primitive shall not be issued unless a request primitive for a corresponding Service indication has been 
received (see ISO/IEC 9506, clause 7); 

C> the initiaterequest Service primitive shall not be issued. 

8.1.2.5 The “Reiinquishing MMS Environment (Requester)” State 

While in the state “Relinquishing IMM:S Environment (Requester)“, the only request primitive that the MMS-user may 
issue is the abort.request Service primitive. Note that responses, either (+) or (-) may continue to be issued. 

8.1.2.6 The “‘Relinquishing MMS Environment (Responder)” State 

While in the state “Relinquishing MMS Environment (Responder)“, the MMS-user may only issue the abortrequest and 
conclude.response service primitives. 

8.2 Initiate Service 

The Initiate Service shall be used to establish the NIM[S environment and to allow the communicating MMS-users to 
exchange information regarding their capabilities and requirements. The initiate Service must comp1et.e successfully 
before any other Services may be carried out between a pair of MMS-users in the MMS environment. 

8.2.1 Structure 

The structure of the comDonent Service nrimitives is shown in Table 3. 

Table 3 - Initiate Service 

Parameter Name 

Result(+) 
Local Detail Cailed 
Negotiated Max Serv Outstanding Calling 
Negotiated Max Serv Outstanding Called 
Negotiated Data Structure Nesting Level 
Init Response Detail 

NOTE - The collection of these Parameters is contained in the User data Portion of the A-ASSOCIATE request of ACSE. Additional 
Parameters are required to complete the A-ASSOCIATE request. The mapping of the Initiate Service on to the A-ASSOCIATE is discussed 
in ISO/IEC 9506-2, clause 17. Owing to the mapping of Initiate on to A-Associate, resohtion of collisions in the Initiate Service is handled 
by ACSE mechanisms for resolving collisions in A-Associate. 
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8.2.1 .l 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 Parameter. 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 which 
may be used to ensure that the v,zlues spectied by the User do not exceed the capabilities of the Service provider. Implementation of this 
feature is a iocal matter. 

8.2.1.1.1 Local Detail Calling 

When present, this Parameter, of type integer, 
The content and interpretation of this field is 

shall represent information about the Calling MMS-User% implementation. 
a local matter and not a subject for further standardization. 

8.2.1 J-2 Proposed Max Serv Outstanding Calling 

This param eter, of type integer, shall identify the proposed maximum number of ‘Iransaction Object instances whose 
Appli cation Association Identifier attribute references this association that may b #e created at the Calling MMS-User. 

The value of this parameter- may be reduced by the MMS-prov-ider. The value in the indication primitive shall be less than 
or equal to the value in the request primitive. The value in the request or indication primitives shall not be less than Zero. 

8.2-1 .1.3 Proposed Max Serv Outstanding Called 

This Parameter, of type integer, sh all identify 
be created at the called MMS-user whose Appl 

the proposed maximum 
.ication Association Identifier attrib 

number 

The value of this Parameter may be reduced by the MMS-provider. The value in the indication primitive shall be less than 
or equal to the value in the request primitive. The value in the request or indication primitives shall not be less than Zero. 

T?ransacti on Object. instances th 
ute refere nces this association. 

.at may 

8.2.1 J.4 Proposed Data Structure Nesting Level 

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

The request and indication primitives shall specify the maximum nesting level of Type Specification (explicit or derived) 
that the calling MMS-user desires to use in the negotiated MMS environment. A value of zero shall indicate that only 
simple types are allowed ( sec 12.2). 

The value of this Parameter may be reduced bv the MMS-provider. The value in the indication primitive shall be less than 
or equal to the value in the request primitive: 

8.2.1.1.5 bit Request Detail 

This Parameter shall specify additional information necessary for the establishment of an instance of MMS comrnunication. 
For the abstract Syntax defined in ISO/IEC 95064 and ISO/IEC 9506-2, this Parameter is described in 8.2.3. 
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8.2.1,2 Result(+) 

This Parameter shall indicate that the requested Service has succeeded. When success is indicated, the following additional 
Parameters shall also apply. 

8.2.1.2.1 Local Detail Called 

When present, this Parameter, of type integer, shall represent information about the Called 
The content of this field is a local matter and not a subject for further standardization. 

8.2.1.2.2 Negotiated Max Serv Outstanding Calling 

This Parameter, of type integer, shall identi .fy the maximum number of Transaction Object instances that may be created 
at the calling MMS-user whose Application Association Identifier attribute references this associa.tion. 

MMS-U ser’s implementation. 

The negotiated maximum number of Services outstanding in the response primitive shall be less than or equal tc the 
Proposed Max Serv- Outstanding ‘Calling Parameter in the indication primitive, but shall not be less than Zero. 

8.2.1.2.3 Negotiated Max Serv Outstanding Called 

This Parameter, of type integer, shall identify the maximum number of ‘Ii-ansaction Object instances 
at the called MMS-user whose Application As soci ation Xdentifier attribute references this association 

The negotiated maximum number of Services outstanding in the response primitive shall be less than or equal to the 
Proposed Max Serv Outsta .nding Called Parameter in the indication primitive, but shall not be less than Zero. 

that may be created 

8.2.1.2.4 Negotiated Data Structure Nesting Level 

This Parameter, of type integer, shall indicate the maximum number of levels of nesting supported by both of the MMS- 
users that may occur within any data element used in the association. Absence of this Parameter shall 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 
that shall be 
12.2). 

and tonfirm ation primitives shall specify the maximum nesting level of Type Specification (explicit or der? ved) 
used in the negotiated MMS environment. A value of zero shall indicate only simpie types are allowed (see 

8.2.1.2.5 bit Response Detail 

This Parameter shall specify additional information necessary for the establishment of an instance of MMS communication. 
For the abstract Syntax defined in ISO/IEC 9506-1 and ISO/XEC 9506-2 this Parameter is described in 8.2.4. 

8.2.1.3 Result(-) 

This Parameter shall indicate that the Service request failed. The Error Qpe Parameter, which is defined in detail in 
clause 17, provides the reason for failure. 

8.2.2 Service Procedure 

The called MMS-user shall issue a response primitive indicating success in the Result Parameter if that MMS-User is 
willing to accept communications in the MMS environment under the constraints identified in the indication primitive, 
or if alternste values tan be proposed (according to the negotiation rules), with the requesting MMS-user- Otherwise, a 
response primitive indicating the Res&(-) Parameter shall be issued. 
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Successful execution of the Initiate Service shall result in the establishment of the MMS environment. The MMS envi- 
ronment 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 PDU shall be issued with a Reject PDU Type of PDU-ERROR and a Reject Code of ILLEGAL 
ACSE-MAPPING. 

8.2.3 Inlt Request Detail Parameter 

The. structure of the Init Request Detail Parameter is shown in Table 4. 

Table 4 - Init Request Detail ßarameter 

Parameter Name R-l Ind RsP Cnf 

Proposed Version Number M M 
Proposed Parameter CBB M M 
Services Supported Cailiny M M 

8.2.3.1 Proposed Version Number 

CBB 

This Parameter, of type integer, shall contain a number which represents a minor Version number of ISOLIEC 95064 and 
ISO/IEC 9506-2. The minor Version number of ISO/IEC 95064 and ISO/IEC 9506-2 shall be that specified in ISO/IEC 
9506-2, clause 17. This Parameter, the Proposed Version Number, is the proposed minor Version number which will be 
used in the presentation context derived from the abstract Syntax defined in ISO/IEC 9506-2, clause 19, for this instance 
of communication. Proposal of a number greater than one indicates support, in this presentation context? for all minor 
Versions between one and the number proposed, inclusive. 

NOTE - Major versions of ISWIEC 95064 and ISWIEC 9506-2 arc reflected through the definition and registration of distinct 
abstract syntaxes. (sec ISO/ZEC 9506-2, clauses 7 and 191. Minor Versions arc reflected in the minor Version number Parameter. Minor 
Versions of ISO/TEC 9506-1 and ISO/IEC 9506-2 at the Same major Version Level are compatible with major Versions of ISO/IEC 9506-1 
and XSOflEC 9506-2 with smaller minor Version numbers. 

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. 

8.2.3.2 Proposed Parameter CBB 

This Parameter, of type bitstring, shall specify the set of Parameter conformance building blocks (CBB) which are proposed 
to be supported in the presentation context derived from the abstract Syntax defined in ISO/IEC 9506-2, clause 19, 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. 

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

The possible Parameter conformance building blocks are specified in ISO/IEC 9506-2? clause 18. The assignrnent of a 
parameter CBB to an individual bit of a CBB bitstring type is specified in ISOLIEC 9506-2, clause 8. A value ofone in the 
assigned bit shall indicate support for the corresponding CBB. A value of zero shall indicate non-support. All bits shall be 
encoded and any additional bits received shall be ignored. 
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8.2.3.3 Services Supported Calling 

This Parameter, of type bitstring, shall specify support by the Calling MMS-user of a set of Services for use in the 
presentation context derived from the abstract Syntax defined in ISO/IEC 9506-2, clause 19, on the application association. 

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 an Service to an individual bit of the bitstring type is specified in ISOflEC 9506-2, clause 19. 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 a request indication and execute the service 
procedure defined for the responder role. Support of unconfirxned 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 execute properly the Service procedure defined 
for the Modifier. 

If a confkmed Service, an unconfirmed Service, or Modifier is supported, then 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? then a Reject PDU s’hall be issued on receipt of that Service or modified Service with a reject 
code of “UNRECOGNIZED SERVICE”. 

NOTE - This Parameter only represents the services defined in this part of ISO/IEC 9506. Additional services defined in 
Companion Standards are represented in a separate Parameter (sec annex A). 

8.2.4 Init Response Detail Parameter 

The structure of the Init Response Detail Parameter is shown in Table 5. 

‘Table 5 - Init Response Detail Parameter 

Parameter Name Req Ind RsP Cnf CBB 

r f 

Negotiated Version Number M MO 
Negotiated Parameter CBB 

I 

Services Supported Called 

I i 

8.2.4.1 Negotiated Version Number 

This Parameter, of type integer, shall contain a number which represents a minor version number of ISO/IEC 9506-1 and 
ISO/IEC 9506-2. The minor version number of ISO/IEC 95064 and ISO/IEC 9506-2 shall be that specified in ISO/IEC 
9506-2, clause 17. This Parameter, the Negotiated Version Number, shall be the minor Version number which will be 
used in the presentation context derived Flom the abstract Syntax defined in ISO/IEC 9506-2, clause 19, 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 reduced to less than one. 

NOTE - Major Versions of ISOßCEC 9506 are reflected through the definition and registration of distinct abstract syntaxes (sec 
ISOBEC 950642, clauses 7 and 19). Minor Versions are reflected in the minor Version number Parameter. Minor Versions of ISOß[EC 
95064 and ISO/IEC 9506-2 at the same major version level are compatible with Versions of ISO/IEC 9506-1 and ISO/IEC 9506-2 with 
smahr minor version numbers. 
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8.2.4.2 Negotiated Parameter CBB 

This Parameter, of type bitstring, shall specify the negotiated set of Parameter conformance building blocks (CBB) which 
are to be supported in the presentation context derived from the abstract Syntax defined in ISO/IEC 9506-2, clause 19, on 
this application association. 

The value of this Parameter in the response primitive shall specie the intersection of the set of Parameter CBBs supported 
by the Called MMS-User and the set of Parameter CBBs specified by the Proposed Parameter CBB Parameter in the 
indication primitive. 

The possible Parameter conformance building blocks are specified in ISO/IEC 9506-2, clause 18. The assignment of a 
Parameter CBB to an individual bit of a CBB bitstring tvpe In specified in of ISO/IEC 9506-2: clause 8. A value of one 
in the assigned bit shall indicate support for the correspoilding CBB. A value of zero shall indicate non-support. All bits 
shall be encoded and any additional bits received shall be ignored. 

8.2.4.3 Services Supported Called 

This Parameter, of type bitstring, shall specie support by the Called MMS-user of a set of Services for use in the presen- 
tation context derived from the abstract Syntax defined in ISO/IEC 9506-2, clause 19, on the application association. 

The value of the Parameter in the confirmation primitive shall specify the intersection of the set, of Services supported by 
the Called MMS-user and the set of Services supported by the MMS-provider. 

The assignment sf a Service to an individual bit of the bitstring type is specified in ISO/IEC 9506-2, clause 8. 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, then 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, then a Reject. PDU shall be issued on receipt of that Service or modified Service w-ith a reject 
code of “UNRECOGNIZED SERVICE”. 

NOTE - This paramete r only represents the services defined in this part of ISOLIEC 9506. 
Companion Standards are represented in a separate Parameter (sec annex A). 

Additional services defined in 

8.3 Conclude Service 

The Conclude Service may be used to Cause the orderly relinquishing of the MMS environment. An MMS-user requests 
the Conclude Service to indicate that it has completed requests which it had planned and that no further requests will be 
issued. 

8.3.1 Structure 

The structure of the component Service primitives is shown in Table 6. 

Table 6 - Conclude Service 
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Table 6 (Cont.) - Conclude Service 

Result(+) 

Result(-) 
Error Type 

8.3.1.1 Argument 

There are no Service specific Parameters for the Conclude Service request. 

8.3.1.2 Result(+) 

This Parameter shall indicate that the requested Service has succeeded. 

8.3.1.3 Result(-) 

This Parameter shall indicate that the Service request failed. The Error Qpe Parameter, which is defined in detail in 
clause 1’7, provides the reason for failure. 

8.3.2 Service Procedure 

The requesting MMS-user shall issue a Conclude request 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 tonfirm primitive 
is received fiom 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 primitive to a peer on an association if a Domain with a State 
attribute value equal to LOADING, COMPLETE, INCOMPLETE, Dl, DZ!, D3, or D9 exists at the requesting MMS-user 
as a result of a request from the peer MMS-user on the association. 

In the peer open System, the responding MMS-user shall issue a Conclude response primitive indicating whether or not 
it accepts the conclusion [via the Result Parameter) before any other Service request primitives may be issued by that 
MMS-user (except the Abort request Service primitive, which may be issued at any time). Tne MIMS-user shall not accept 
conclusion on an association if it is awaiting any response from the peer MMS-user for a confirmed Service or the Conclude 
Service. 

A responding MMS-user shall not accept a Conclude attempt on an association if any of the following conditions exist: 

a) The responding MMS-user has received an indication on the association for a confirmed Service request from the peer 
MMS-user for which it has not issued a response; 

b) An Upload State Machine exists on the responding MMS-user as a result of a request from the peer MMS-user on 
the association; 

Cl A Domain with a State attribute value equal to LOADING, COMPLETE, or INCOMPLETE exists on the responding 
MMS-user as a result of a request from the peer MMS-user on the association; 

d) The responding MMS-User has control of a Semaphore on the requesting MMS-user on the association; 
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e) The requesting MMS-user has control of a Semaphore on the responding MMS-user on the association. 

Upon issuing a Conclude response primitive with a Res&(+) Parameter, the MMS Entironment shall be considered termi- 
nated. No further request or response primitives shall be issued by the responding MMS-user in that MMS environment 
on that association. 

Upon issuing a Conclude response primitive with a Result(-), the MMS environment shall not be affected and the respond- 
ing MMS-user may continue to issue request and/or response Service primitives. 

Upon receiving a Conclude tonfirm primitive with a Result(+), the requesting MMS-user shall consider the MMS environ- 
ment to be terminated, and no further request or response primitives shall he issued by the requesting MMS-user in the 
MMS environment on that association. 

Upon receiving a Conclude confirmation primitive with a Result(-), the requesting MMS-user shall consider the MMS 
Environment to be unaffected, and mav continue to issue request or response Service primitives in the MMS environment. Y 

NOTE 1 - The effect of a failed Conclude Service confkmation is as if no Conclude request had ever been issued. 

Upon successful completion of the Conclude Service, all application association specific objects associated with the termi- 
nated MMS environment are released udess other specifications for that Object are explicitly stated in this part of ISODEC a 
9506. 

NOTE 2 - 
of both attempts. 

It is possible that both of the peers will initiate a Conclude attempt at or near the Same time resulting in failure 
If both peers retry the Conclude, on res& of failure. then this situation could potentially (although very unlikely) 

continue indefinitely. Through use of application design, this Situation tan be avoided. One possible method is to designate the Calling 
MMS-user as the peer that will initiate the Conclude attempt should this situation arise. 

8.4 Abort Service 

The Abort Service shall be used to relinquish the MMS environment abruptly and without negotiation. The MMS-user 
shall issue the Abort request 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 t~ destroy 
previously issued requests and./or responses issued by either of the MMS-users. The MMS Abort Service is derived from 
and mak& use of the A-ABORT Service of ACSE (sec 17.2 in ISO/IEC 9506-2). 

NOTE - The abort indication Service primitive mav also be generated by the MMS-provider. Y 

8.4.1 Structure 

The structure of the component Service primitives is shown in Table 7. 

Table 9 - Abort Service 

Parameter Name Req 

/ 
Argument M 

Locally Generated 
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8.4.1 .l Argument 

This Parameter shall convey the Service specific parameters of the Abort Service. The abort Service primitives additionally 
shall contain the Parameters specified for the ACS3 abort Service to which the MMS Abort is mapped. These Parameters 
are specified in ISO 8649. 

8.4.1 .l .l Locally Generated 

This Parameter, of type boolean, shall indicate whether the abort request was generated by the System in which the 
MMS-user receiving the indication is located (indicated by the true value), or whether the abort request was received by 
that System (indicated by the false value). This Parameter shall be provided by the MMS-provider. 

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 requested abort by 
receipt of an Abort indication Service primitive, and 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 provider abort by receipt 
of Abort indication primitives (if this is possible), and the MMS Environment shall be terminated. 

Upon completion of the Abort Service, all application association specific objects associated with the terminated MMS 
environment are released unless other specifications for that Object are explicitly stated in ISOIIEC 9506. 

8.5 Cancel Service 

The Cancel Service is used by an MMS-user to cancel a request that has previously been issued, but has not vet completed. Y 
Only confirmed Services may be cancelled (sec clause 5). 

8.5.1 Structure 

The structure of the comDonent Service Drimitives is shown in Table 8. 

Table 8 - Cancel Service 

Parameter Name Req Ind RsP Cnf CBB 

Argument 
Original Invoke ID 

Result(+) 
Original Invoke ID 

Result(-) 
Original Invoke ID 
Error Type 

M MC=) 
M W=) 

S so 
M MC=) 

S S(=) 
M MC=) 
M W=) 1 
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8.5.1 .l Argument 

This parameter- shall convey the Service specific Parameters for the Cancel Service request. 

8.5.1 ,f .1 Original Invoke ID 

This parameter-, of type integer, shall specify the invoke ID of the Service whose cancellation is desired. (An invoke ID is 
provided for every confirmed Service request primitive, see clause 5.) 

8.5.1.2 ResuIt(+) 

The Re 
specific 

Parameter shall i ndicate th 
.eters shall also be retumed. 

.at the Cancel Service request succeeded. When success is indi cated Service 

8.5.1.2.1 Original Invoke ID 

This Parameter, of type integer, shall specify the invoke ID of the Service that was cancelled. (An invoke ID is provided 
for every confirmed Service request primitive, see clause 5.) 

8.5.1.3 Result(-) 

The Resulti-> Parameter shall indicate that the Cancel Service request failed. The Error Type Parameter, which is defined 
in detail in clause 17, provides the reason for failure. 

8.5.1.3.1 Original Invoke ID 

This Parameter, of type integer, shall specify the invoke ID of the Service whose cancellation was desired. (An invoke ID 
is provided for every confirmed Service request primitive, see clause 5.) 

8.5.1.3.2 Error Type 

The Error Type Parameter, which is defined in detail in clause 17, provides the reason for the failure. 

8.52 Service Procedure 

Kupon receiving the Cancel indication Service primitive, the responding MMS-user shail attempt to cancel the designated 
Service, assuming that it tan do this non-destructiveiy and tan return to a state that is logically as if the Service indication 
targeted for cancellation had not been received. Destructive cancellation is permitted for the Start, Stop, Resume, and 
Reset Services provided it follows the Service procedures defined for these Services. If this is not the case, or if the Service 
request invocation identified has not been requested, or if a response primitive has already been issued, or if the cancelable 
attributR of the Transaction Object associated with the designated Service has a value of false, then the Cancel request shall 
faii. In this case, 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. 

Otherwise, the Service invocation identified shall be successfully 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 targetted for cancellation 
had not been requested, unless otherwise stated in the Service procedure for the cancelled Service. Additional limitations 
on requesting the cancel Service are specified in ISO/IEC 9506-2, clause 6, 
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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/IEC 9506-2, clause 3. 

8.6.1 Structure 

The structure of the component) Service primitives is shown in Table 9. 

Table 9 - Reject Service 

Parameter Name 

I / 

Ind CBB 

I 

Detected Fiere M 
Original Invoke ID c 
Reject PDU Type M 
Reject Code M 

8.6.4 .l Detected Here 

This Parameter, of type boolean, shall indicate whether the protocol emor that results in the Reject Service was detected 
at the local end or remote end of the underlying presentation connection. If true? the protocol error was detected at the 
local end, otherwise 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 which was found to be 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 
CONFIRMED-RESPONSEPDU 
CONFIRMED-ERRORPDU 
UNCONFIRMEDPDU 
PDU-ERROR 
CANCELREQUESTPDU 
CANCELRESPONSEPDU 
CANCEL-ERRORPDU 
CONCLUDE-REQUESTPDU 
CONCLUDE-RESPONSEPDU 
CONCLUDE-ERRORPDU 
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