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Foreword
ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies).  The work of preparing International Standards is normally carried out through ISO technical
committees.  Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee.  International organizations, governmental and non-governmental, in
liaison with ISO, also take part in the work.  ISO collaborates closely with the International Electrotechnical
Commission (IEC) on all matter of electrotechnical standardization.

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

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

ISO 9506-2  was prepared by the Technical Committee ISO/TC 184, Industrial automation systems and 
integration, Subcommittee SC 5,  Architecture, communications and integration frameworks.

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

ISO 9506 consists of the following parts, under the general title Industrial automation systems — Manufacturing
Message Specification: 

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

The main task of technical committees is to prepare International Standards. Draft International Standards adopted 
by the technical committees are circulated to the member bodies for voting. Publication as an International 
Standard requires approval by at least 75 % of the member bodies casting a vote. 
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Introduction
This part of ISO 9506 provides a wide variety of services useful for various manufacturing and process control
devices.  It is designed to be used both by itself and in conjunction with Companion Standards that describe the
application of subsets of these services to particular device types.

The services provided by the Manufacturing Message Specification (MMS) range from simple to highly complex. 
It is not expected that all of these services will be supported by all devices.  The subset to be supported is limited in
some cases by Companion Standards, and in all cases may be limited by the implementor.  Characteristics important
in selection of a subset of services to be supported include:

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 versus the complexity of the

device.

Security Considerations

When implementing MMS in secure or safety critical applications, features of the OSI security architecture may
need to be implemented.  This International Standard provides simple facilities for authentication (passwords) and
access control.  Systems requiring a higher degree of security will have to consider features beyond the scope of
this International Standard.  This International Standard does not provides facilities for non-repudiation.

Complexity of Services and Requirements

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

Keywords

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

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

General

This part of ISO 9506 is one of a set of standards produced to facilitate the interconnection of information
processing systems.  It is positioned within the application layer of the Open Systems Interconnection Environment
as an Application Service Element (ASE) with respect to other standards by the Basic Reference Model for Open
Systems Interconnection (ISO 7498).

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

a) from different manufacturers;

b) under different managements;

c) of different levels of complexity;

d) of different ages.

Purpose

The purpose of this part of ISO 9506 is to define the Manufacturing Message Specification Protocol.  It is most
closely related to and lies within the field of application of the Manufacturing Message Specification Service
Definition, ISO 9506-1.  It uses services provided by the communication system that it employs for transferring its
PDUs.
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The MMS protocol is structured so that subsets of protocol can be defined.  The variations and options available
within this part of ISO 9506 are essential to enable a Manufacturing Message Specification to be provided for a
wide variety of applications.  Thus, a minimally conforming implementation will not be suitable for use in all
possible circumstances.  It is important, therefore, to qualify all references to this part of ISO 9506 with statements
of the options provided or required with statements of the intended purpose of provision or use.

NOTE The services of this part of ISO 9506 are generic, and intended to be referenced by Companion Standards, each of
which is directed to a more specific class of application.  The services of this part of ISO 9506 may also be used in a
stand-alone manner (without the use of Companion Standards).

It should be noted that, as the number of valid protocol sequences is very large, it is not possible with current
technology to verify that an implementation will operate the protocol defined in this part of ISO 9506 correctly
under all circumstances.  It is possible by means of testing to establish confidence that an implementation correctly
operates the protocol in a representative sample of circumstances.

Edition

This part of ISO 9506 differs from the first edition of ISO 9506-2 by correcting several protocol errors related to
the ASN.1 type definitions and modelling structures. It also corrects several typographical errors in that document.

This part of ISO 9506 differs from ISO/IEC 9506-2:1990 in the following ways:

a) The material in ISO/IEC TR 13345 to specify subsets of protocol for MMS has been incorporated into this
part of ISO 9506.

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

c) The formal object model used in ISO 9506-1 provides some type definitions for the protocol specified in
this part of ISO 9506.  Hence, an IMPORT statement occurs in the ASN.1 module.

d) The services and protocol present in the Companion Standards already published, ISO/IEC 9506-3,
ISO/IEC 9506-4, and ISO/IEC 9506-6, have been incorporated into the base standard.

As a result of this incorporation, the need for separate abstract syntaxes for each of the Companion
Standards has been removed.  All Companion Standards can now operate in the single abstract syntax of
the base standard, although using other abstract syntaxes remains a possibility for backward compatibility. 
The separate definition of a module in Clause 19 of the first edition of ISO/IEC 9506-2 is no longer
needed and this clause has been removed.

e) The communication requirements of MMS have been generalized so that MMS is described with respect to
an abstract set of services needed for its support.  The relation between this abstract set of services and the
services provided by the suite of OSI communication protocols is specified in an annex.  This opens the
possibility of having MMS operating correctly over alternate communication systems (such as reduced
stack implementations) as long as the equivalent of these abstract services are provided.

f) The restrictions on the characters that can be used as an Identifier have been relaxed to allow an Identifier
to begin with a numeric character and, by extension, to consist solely of numeric characters.

g) Many (but not all) occurrences of VisibleString have been replaced by a new production MMSString that
provides the option of using an arbitrary string of characters taken from ISO 10646. Similarly, these more
general strings may also be used as Identifiers. A new parameter CBB has been added to provide for
negotiation of the use of these more general strings.

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

i) A new field was added to the object model of the Named Variable and the Named Type.  This field may be
used to describe the semantics associated with the Named Variable or Named Type.  The field is either
predefined or it has its value established as the name of the Named Type used to construct it in the
DefineNamedVariable or DefineNamedType service.  This field can be reported with the
GetVariableAccessAttributes or GetNamedTypeAttributes service if sem, a new parameter CBB, has been
negotiated.
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j) The material of the document has been reorganized to provide more and shorter clauses.

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

l) The Scattered Access has been removed from the base document and placed in an informative annex.

m) In accordance with the recommendations in ISO/IEC 8824-1, all occurrences of EXTERNAL in the
protocol have been replaced with CHOICE { EXTERNAL, EMBEDDED PDV }.

n) The PICS of the first edition has been replaced by a clause providing configuration and initialization
information.  This clause provides initialization prescriptions for some fields (relatively few) of the VMD
and subordinate objects, and provides a tabular report for initialization values of other fields as supplied by
the implementor.  A new annex (annex B) has been added that provides an ASN.1 module suitable for
communicating the information contained in these tables.

Protocol

Because of the use of the ASN.1 object modelling technique, the protocol now exists in three separate modules, one
that is part of the object model contained in ISO 9506-1, and two modules defined in this part of ISO 9506 that
describes the content and structure of all valid PDUs.  Despite the fact that the ASN.1 formulation appears different
in some cases, nevertheless the PDUs produced through application of the first edition of ISO 9506 are identical
with those produced by this edition.  For this reason, this edition continues to be identified by the major version
number one.  (The minor version number has been changed to reflect all the new additions to the document.)

There are two exceptions to this statement that should be noted.

a) Syntactic extensions defined by the companion standards are now identified by new parameter CBBs
instead of a separate abstract syntax.  Therefore, for any use of MMS involving companion standard
facilities, there is a change in the Initiate PDU.  However, if the companion standard facilities are not used,
the Initiate PDU remains the same as that defined by the first edition.

b) Some small changes have been made to the tagging in the ChangeAccessControl service (part of
Amendment 2) to bring it into alignment with corresponding protocol in the GetNameList and Rename
services.

c) Encoding of the PDUs using PER (ISO/IEC 8825-2) may not be completely compatible with PDUs
generated by the first edition of ISO/IEC 9506:1990; this is because replacement of a type by a CHOICE
containing that type will result in a different encoding using PER; BER encoding for these two situations is
identical. Thus, if the PDUs contain any elements that are EXTERNAL, according to item  m) above, they
will be replaced by a CHOICE resulting in a different PER encoding.

ASN.1 Modules

The ASN.1 modules defined in ISO 9506 may be obtained from the SC 4 Secretariat in computer readable format.
The modules are available in two forms: as published and with the IF - ENDIF brackets removed. 

To obtain these files use the Internet location:    <http://forums.nema.org:8080/~iso_tc184_sc5>
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INTERNATIONAL STANDARD ISO 9506-2:2003 (E)

1 Scope

The Manufacturing Message Specification is an application layer standard designed to support messaging
communications to and from programmable devices in a Computer Integrated Manufacturing (CIM) environment.

1.1 Specifications

This part of ISO 9506 specifies:

a) procedures for a single protocol for the transfer of data and control information from one application entity
to a peer application entity in the MMS-context;

b) the means of selecting the services to be used by the application entities while communicating in the
MMS-context;

c) the structure of the Manufacturing Messaging Specification Protocol Data Units used for the transfer of
data and control information.

1.2 Procedures

The procedures are defined in terms of

a) the interactions between peer application entities through the exchange of Manufacturing Message
Specification Application Protocol Data Units;

b) the interactions between an MMS-provider and the MMS-user in the same system through the exchange of
MMS primitives;

c) the interactions between an MMS-provider and the abstract services provided by the underlying
communication system.

1.3 Applicability

These procedures are applicable to instances of communication between systems that support MMS within the
application layer of the OSI Reference Model, and that require the ability to interconnect in an open systems
interconnection environment.

1.4 Conformance

This part of ISO 9506 also specifies conformance requirements for systems implementing these procedures.  This
part of ISO 9506 does not contain tests to demonstrate compliance with such requirements.

2 Normative references

Industrial automation systems — Manufacturing Message 
Specification — 

Part 2: 
Protocol specification 

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced document 
(including any amendments) applies. 
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ISO/IEC 646:1991, Information technology - ISO 7-bit coded character set for information interchange

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

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

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

ISO 8571 (all parts), Information processing systems - Open Systems Interconnection - File Transfer,
Access and Management

ISO/IEC 8649:1996, Information technology - Open Systems Interconnection - Service definition for the
Association Control Service Element

ISO/IEC 8650-1:1996,               Information technology - Open Systems Interconnection - Connection-oriented
protocol  for the Association Control Service Element: Protocol specification

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

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

ISO/IEC 8824-2:1998, Information technology - Abstract Syntax Notation One (ASN.1): Information object
specification

ISO/IEC 8825-1:1998, Information technology - ASN.1 encoding rules: Specification of Basic Encoding
Rules (BER), Canonical Encoding Rules (CER, and Distinguished Encoding Rules
(DER)

ISO/IEC 8825-2:1998, Information technology - ASN.1 encoding rules: Specification of Packed Encoding
Rules (PER)

ISO 9506-11) Industrial automation systems - Manufacturing Message Specification - Part 1:
Service definition

ISO/IEC 9545:1994, Information technology - Open Systems Interconnection - Application Layer
structure

ISO/IEC 10646-1:2000 Information technology - Universal Multiple-Octet Coded Character Set (UCS) -
Part 1: Architecture and Basic Multilingual Plane

ISO/IEC 10731:1994, Information technology - Open Systems Interconnection - Basic Reference Model -
Conventions for the definition of OSI Services

ANSI/IEEE 754:1985, IEEE Standard for Binary Floating-Point Arithmetic

3 Terms and definitions

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

For the purposes of this document, the following terms and definitions apply.
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3.1 Reference Model definitions

This part of ISO 9506 is based on the concepts developed in the Basic Reference Model for Open Systems
Interconnection (ISO 7498), and makes use of the following terms defined in that International Standard:

a} application-entity;

b} application-process;

c) application service element;

d) open system;

e) (N) - protocol;

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

h) (N) - layer;

i) system;

3.2 Service Convention definitions

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

a) confirm;

b) indication;

c) primitive;

d) request;

e) response;

f) service primitive;

g) service provider;

h) service user.

3.3 Abstract Syntax Notation definitions

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

a) value;

b) type;

c) simple type;

d) structure type;

e) component type;

f) tag;

g) tagging;

h) type (or value) reference name;

i) character string type;

j) boolean type;

k) true;

l) false;

m) integer type;

n) bitstring type;

o) octetstring type;

p) null type;

q) sequence type;

r) sequence-of type;

s) tagged type;

t) choice type;

u) selection type;

v) real type;

w) object identifier type;

x) module;

y) production;

z) ASN.1 encoding rules;

aa) ASN.1 character set;

ab) external type.

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=ahmadi, rozita

Not for Resale, 12/26/2014 07:37:12 MSTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
,
,
,
`
`
`
`
`
`
`
`
,
`
,
`
,
,
,
`
`
,
`
,
`
`
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: ISO 9506-2-2003

http://www.avadocuments.com/doc/iso-9506-2-2003
http://www.avadocuments.com/doc/iso-9506-2-2003


ISO 9506-2:2003(E)

© ISO 2003 – All rights reserved4

3.4 Other definitions

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

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 over which the object was defined).

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

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

3.4.4
Calling MMS-user:
the MMS-user that issues the Initiate.request service primitive.

3.4.5
Client:
the peer communicating entity that makes use of a VMD for some particular purpose via a service request instance.

3.4.6
conformance building block (CBB):
an atomic unit used to describe MMS conformance requirements.

3.4.7
data:
any representation to which meaning is or might be assigned (e.g. characters).

3.4.8
Domain:
an abstract object that represents a subset of the capabilities of a VMD that is used for a specific purpose.

3.4.9
Domain-specific:
an adjective used to describe an object whose name has a scope that is a single Domain (i.e.  the name can be
referenced over all application associations established with the VMD that may reference this Domain).

3.4.10
download:
the process of transferring the content of a Domain, including any subordinate objects, via load data to an
MMS-user.

3.4.11
event management:
the management of event conditions, event actions, event enrollments, and event condition lists.

3.4.12
file:
an unambiguously named collection of information having a common set of attributes.

3.4.13
file operation:
the transfer of files between open systems, the inspection, modification, or replacement of part of a file's content, or
the management of a file and its attributes.

3.4.14
filestore:
an organized collection of files, including their attributes and names, residing at a particular open system.
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3.4.15
information:
the combination of data and the meaning that it conveys.

3.4.16
invalid PDU:
a PDU that does not comply with the requirements of this part of ISO 9506 with respect to structure, meaning, or
both.

3.4.17
journal:
a set of recorded, time-tagged event transitions, variable data, and/or comments, that may be logically ordered
during retrieval.

3.4.18
local matter:
a decision made by a system concerning its behaviour in the Manufacturing Message Specification that is not
subject to the requirements of this part of ISO 9506.

3.4.19
Manufacturing Message Protocol Machine (MMPM):
an abstract machine that carries out the procedures specified in this part of this part of ISO 9506.

3.4.20
MMS-context:
a specification of the service elements of MMS and semantics of communication to be used during the lifetime of
an application association.

3.4.21
MMS-provider:
that part of the application entity that conceptually provides the MMS service through the exchange of MMS PDUs.

3.4.22
MMS-user:
that portion of the application process that conceptually invokes the Manufacturing Message Specification.

3.4.23
monitored event:
a detected change in the state of an event condition.

3.4.24
network-triggered event:
a trigger that occurs due to an explicit solicitation by a client.

3.4.25
operator station:
an abstract object representing equipment associated with a VMD that provides for input/output interaction with an
operator.

3.4.26
predefined object:
an object that is instantiated through the use of some mechanism other than an MMS service.

3.4.27
Program Invocation:
an abstract object representing a dynamic element that most closely corresponds to an execution thread in a
multi-tasking environment, composed of a set of Domains.

3.4.28
protocol error:
a PDU that does not comply with the requirements of this part of ISO 9506.
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3.4.29
Receiving MMPM:
the MMPM that receives an MMS PDU.

3.4.30
Receiving MMS-user:
the MMS-user that receives an indication or confirmation service primitive.

3.4.31
remote device control and monitoring:
the manipulation or inspection of the state of a device attached to the responder of a service request.

3.4.32
Requesting MMS-user:
the MMS-user that issues the request service primitive for a service.

3.4.33
Responding MMS-user:
the MMS-user that issues the response service primitive for a service.

3.4.34
semaphore:
a conceptual lock associated with a logical or physical resource that permits access to that resource only by an
owner of the lock.

3.4.35
semaphore management:
the control of semaphores.

3.4.36
Sending MMPM:
the MMPM that sends an MMS PDU.

3.4.37
Sending MMS-user:
the MMS-user that issues a request or response service primitive.

3.4.38
Server:
the peer communicating entity that behaves as an agent for a VMD for a particular service request instance.

3.4.39
standardized object:
an object instantiation whose definition is provided in ISO 9506-1 or in an MMS Companion Standard.

3.4.40
type:
an abstract description of a set of values that may be conveyed by the value of a variable.

3.4.41
upload:
the process of transferring the content of a Domain, including any subordinate objects, via load data from a remote
user, in such a manner as to allow subsequent download.

3.4.42
valid PDU: 
a PDU that complies with the requirements of this part of ISO 9506 with respect to structure and meaning.

3.4.43
variable: 
one or more data elements that are referred to together by a single name or description.
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3.4.44
variable access: 
the inspection or modification of variables or components of variables defined at a VMD.

3.4.45
Virtual Manufacturing Device (VMD): 
an abstract representation of a specific set of resources and functionality at a real manufacturing device and a
mapping of this abstract representation to the physical and functional aspects of the real manufacturing device.

3.4.46
VMD-specific :
an adjective used to describe an object whose name has a scope that is a single VMD (i.e.  the name may be
referenced by all application associations established with the VMD).

4 Abbreviations

AA application association
ACSE Association Control Service Element
AE application entity
AP application process
APDU application protocol data unit
ASE application service element
ASN.1 Abstract Syntax Notation One
CBB conformance building block
CIS Configuration and Initialization Statement
FRSM file read state machine
MMPM Manufacturing Message Protocol Machine
MMS Manufacturing Message Specification
OSI Open Systems Interconnection
PDU protocol data unit
ULSM upload state machine
VMD Virtual Manufacturing Device

5 Conventions

5.1 Service Conventions

This part of ISO 9506 uses the descriptive conventions contained in the Conventions for the definition of OSI
Services (ISO/IEC 10731).  The model defines the interactions between the MMS-user and the MMS-provider. 
Information is passed between an MMS-user and an MMS-provider by service primitives that may convey
parameters.

5.2 Base of Numeric Values

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

5.3 Notation

This part of ISO 9506 uses the abstract syntax notation defined in ISO/IEC 8824 (ASN.1 Specification).  In keeping
with the intent and requirements of the ASN.1 Standard, all type reference symbols begin with an upper case letter. 
All value references begin with a lower case letter.

5.4 Supporting Productions

Supporting productions introduced in the various clauses of this part of ISO 9506 are described where they are
referenced if they are used primarily in one place.  When supporting productions are referenced multiple times from
different places, they are collected at the end of the most relevant clause.  In any case, an index of productions with
page numbers may be found at the end of this part of ISO 9506.
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5.5 Pass-through Parameters

Many of the parameters of the various MMS services are passed from the request primitive via the service's request
PDU to the indication primitive or from the response primitive via the service's response PDU to the confirm
primitive, without other action being taken by the MMS-provider relative to the parameter.

5.5.1 Pass-through Request Parameters

The type identified by the type reference name shall be the parameter of the same name from the service's request
primitive, and shall appear as the parameter of the same name in the service's indication primitive, if issued.  The
value of the parameter in the request primitive, indication primitive, and the request PDU are semantically
equivalent.

If the parameter is optional and omitted from the request service primitive, it shall be absent in the request PDU.  If
an optional parameter is absent in the request PDU, it shall be absent in the indication service primitive.

If a parameter has a default in the request PDU and this default value is provided in the request service primitive,
the parameter may be absent in the request PDU.  If a parameter has a default value in the request PDU and this
parameter is absent in the request PDU, the parameter shall specify the default value in the indication service
primitive.

5.5.2 Pass-through Response Parameters

The type identified by the type reference name shall be the parameter of the same name from the service's response
primitive, and shall appear as the parameter of the same name in the service's confirm primitive, if issued.  The
value of the parameter in the response primitive, confirm primitive, and the response PDU shall be semantically
equivalent.

If the parameter is optional and it is omitted from the response service primitive, it shall be absent in the response
PDU.  If an optional parameter is absent in the response PDU, it shall be absent in the confirm service primitive.

If a parameter has a default in the response PDU and this default value is provided in the response service primitive,
the parameter may be absent in the response PDU.  If a parameter has a default value in the response PDU and this
parameter is absent in the response PDU, the parameter shall specify the default value in the confirm service
primitive.

5.5.3 Enumerated Values in Parameters

For those parameters in the service description that have enumerated values, the value specified for the
corresponding protocol parameter shall be the value of the same name (see 5.5) from the service primitive
containing the parameter.  The values conveyed in the service primitive, resulting PDU, and the service primitive
that results from receipt of the service primitive shall be semantically equivalent.

NOTE The correspondence between such values is identified in this part of ISO 9506 through the use of the same names in
the service primitives and protocol.  In the service specification, such values are specified in all upper case characters. 
In the protocol specification, the case of the name is chosen so as to satisfy ASN.1 syntax requirements, with the name
in upper case characters following the usage in the protocol in a comment.

5.6 Negative Confirmation

Most confirmed MMS services provide for negative confirmation in the case that an error occurs in the processing
of the service request by the responding MMS-user.  Such negative confirmation shall be indicated by a Result(-)
parameter and an "ErrorType" parameter in the service's response primitive.  A Result(-) parameter and an
"ErrorType" parameter that is semantically equivalent to those parameters in the response primitive shall appear in
the confirm service primitive.

The abstract syntax for a negative confirmation shall be the ErrorPDU of the service, with the "error" field derived
from the "Problem" parameter in the response service primitive.

5.7 Modifiers to a Service Request

MMS services allow modifiers to be used with instances of service requests.
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In instances of requests of services that make use of modifiers, the modifiers specified in a RequestPDU shall be
semantically equivalent to and in the same order as those modifiers specified in the request service primitive.  The
indication primitive shall contain a list of modifiers that is semantically equivalent to, and in the same order as the
modifiers in the RequestPDU.

5.8 Presentation of Errors

For each service presented in the body of this part of ISO 9506, the errors that may result from the use of that
service are not presented with the protocol for the service.  Errors are specified in a separate clause.

5.9 Calling and Called MMS-user

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

NOTE The use of the term "called" in MMS is not the same as the general usage of the term in OSI.  The MMS usage of the
term "called" corresponds to the OSI usage of the term "responding".  This distinction has been introduced in order to
avoid confusion with the Requesting/Responding MMS-user definition given below.

5.10 Sending and Receiving MMS-user and MMPM

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

NOTE It is important to note that, in the course of completion of a confirmed MMS service, both MMS-users will be senders
and receivers at one time.  The first MMS-user sends the request and receives the confirmation, while the second
MMS-user receives the indication and sends the response.

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

5.11 Requesting and Responding MMS-user

This part of ISO 9506 makes use of the terms Requesting and Responding MMS-user.  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.

5.12 Client and Server of a Service

This part of ISO 9506 makes use of the terms Client and Server in order to describe the model of the MMS VMD. 
The Server is defined as the peer communicating entity that behaves as a VMD for a particular service request
instance.  The Client is the peer communicating entity that 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.

5.13 ASN.1 Definitions

The ASN.1 definitions provided in this part of ISO 9506, clauses 7 to 23, are part of the ASN.1 Module
"ISO-9506-MMS-1".  The ASN.1 definitions provided in this part of ISO 9506, Annex A, are part of the ASN.1
Module “MMS-Environment-1”.  The ASN.1 definitions provided in this part of ISO 9506, Annex B, are part of
the ASN.1 Module “MMS-SCI-Module-1”.  The ASN.1 definitions provided in this part of ISO 9506, Annexes C,
D, and E, are part of the ASN.1 Module “ISO-9506-1A”.  The beginning and closing statements indicating that
each ASN.1 definition provided is a part of its respective module is omitted in order to make reading of the
document easier.  Each ASN.1 definition provided implicitly contains the statement:
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ModuleName DEFINITIONS ::= BEGIN

at the beginning of the definition and contains the keyword "END" at the end of the definition, where ModuleName
is the name of the ASN.1 Module of which the definition forms a part.

NOTE ISO-9506-MMS-1 represents major revision number 1 of the MMS core abstract syntax provided by this part of ISO
9506.

5.14 Protocol Subset Notation

The notation introduced by this part of ISO 9506 has the form of a preprocessor language in which ASN.1 is
embedded.  It is very similar in concept to the macro preprocessor for the C language.  There are only three
commands used in this notation:

- IF ( <list of arguments> )

- ELSE

- ENDIF.

The IF command requires an argument list enclosed in parentheses; the arguments are the names of the
conformance building blocks, either service or parameter.  One or more such arguments must appear.  If there is
more than one argument, the arguments are separated by one or more spaces.  The argument is treated as a boolean
variable that has the value true if the corresponding service or parameter building block is supported as a result of
the MMS Initiate exchange.  If there is one argument, the lines following the IF statement up to the ELSE statement
or to the matching ENDIF statement (if no ELSE statement appears) are to be included in the resulting ASN.1
definition if and only if the conformance building block so named in supported.  If there is more than one argument,
the lines following the IF statement are to be included if any of the conformance building blocks in the argument
list is supported.  (This can be thought of as a 'logical OR' function of the conformance building blocks.)

IF statements may be nested to any depth; the effect of

IF ( x )
IF ( y )

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

The ELSE statement may appear to allow ASN.1 statements to be included if a conformance building block is not
true.  Its use is similar to the normal use of ELSE in programming languages.

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

5.15 Determination of the effective protocol

The protocol effective for any specific combination of service and parameter CBBs can be determined by the
following procedure:

a) For each service CBB and parameter CBB declared or negotiated by the Initiate exchange, set the
corresponding argument equal to true.

b) Process the entire ASN.1 module specified in this part of ISO 9506.  For each IF statement, evaluate the
argument.

i) If any of the elements in the argument is true, retain the statements following the IF statement
up to a matching ENDIF or ELSE statement, if present.  Discard the statements following the
ELSE statement up to the matching ENDIF.

ii) If all the elements of the argument are false, discard the statements following up to the
matching ELSE or ENDIF.  If an ELSE statement is present, retain the statements following it to
the matching ENDIF.
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iii) Discard the IF statement, its matching ENDIF, and the ELSE, if present.  The result should be
an ASN.1 module devoid of IF, ELSE, and ENDIF statements.

c) In each production replace any occurrence of a comma followed immediately by a right brace with a
right brace; i.e., delete such commas.

d) Form an ASN.1 working module of productions containing only the first production (i.e.  the
production MMSpdu from clause 7).

e) Add to the ASN.1 working module any productions referenced in the working module that are not
already contained in that module.

f) Repeat step e) until no new productions are added.

The resulting ASN.1 module is the module that is effective for this combination of CBBs.  Receipt of a PDU that is
not consistent with this module should result in a reject.

6 Elements of Protocol Procedure

This clause describes the elements of protocol procedure related to the sending and receiving of MMS PDUs and
their relation to service primitive events at the MMS-user to MMS-provider boundary.

6.1 Descriptive Conventions

The figures in this clause use a standard state diagram descriptive mechanism.  The following text summarizes this
mechanism.  All state diagrams are shown from the viewpoint of the MMS-provider.

Each state is represented by a box.  The name of the state is shown inside the box.  Each arrow represents a
transition into or out of a state.  The head of the arrow points to the output state, which is the state entered as a
result of the transition.

Each transition is labelled with the input action that causes the transition, and the output actions to be taken upon
the transition.  The inputs are shown above the outputs, and are separated from the outputs by a solid horizontal
line.

Service primitives to which a "+" is appended indicate a service primitive containing a Result(+) parameter. 
Service primitives to which a "-" is appended indicate a service primitive containing a Result(-) parameter.

6.2 Entering and Leaving the MMS Environment

The initiate, conclude, and abort services provide the mechanisms for entering and leaving the MMS environment. 
The model for these services (which describes allowable sequences of events) is described in ISO 9506-1, clause 8.

6.3 Operating in the MMS Environment

Once in the MMS environment, there may be a number of services outstanding at any instant in time.  ISO 9506
describes the state diagram for each such service request instance independently.

NOTE Other clauses of this part of ISO 9506 define additional limitations on allowable sequences of service primitives, and
may further restrict the MMS-user.

6.3.1 Confirmed MMS Services

This clause describes the state transitions for all confirmed services that may be invoked within the MMS
environment.  This set of services consists of all services that are requested through the use of the
Confirmed-RequestPDU.

The state transition diagrams in Figure 1 and Figure 2 are applicable for each of these services, and are applied
separately to each instance of each service request.  Multiple concurrent service request instances may be
outstanding at any given instant in time, subject to sequencing rules stated in other clauses of this International
Standard.
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All PDUs associated with the execution of a single MMS confirmed service instance (these PDUs are the
Confirmed-RequestPDU, the Confirmed-ResponsePDU, the Confirmed-ErrorPDU, the Cancel-RequestPDU, the
Cancel-ResponsePDU, the Cancel-ErrorPDU, and the RejectPDU) shall be sent in the same presentation context.

Requester
  Idle

Service
Pending

Canceling
Requester

1 23

46

523

Figure 1 - Confirmed Service Request as seen by the Service
Requester

Transitions:
1 -     x.request             2 - Confirmed-ResponsePDU(x)

Confirmed-RequestPDU(x)       x.confirm+

3 - Confirmed-ErrorPDU(x) 4 -   cancel.request
     x.confirm- Cancel-RequestPDU

5 - Cancel-ResponsePDU and Confirmed-ErrorPDU(x)
cancel.confirm+ and x.confirm-

6 - Cancel-ErrorPDU
cancel.confirm-

6.3.1.1 The Service Requester

The order of receipt of the Cancel-ResponsePDU and Confirmed-ErrorPDU(x) in transition 5 of 6.3.1 shall not be
relevant.

This subclause depicts the progression of a confirmed MMS service request from the service requester's point of
view.  Before the service request primitive is issued, the service is considered to be in the "Requester Idle" state. 
Upon receipt of a request primitive for any of the MMS confirmed services, the MMS-provider sends a
Confirmed-RequestPDU (specifying the invoke ID that unambiguously identifies the service request instance on the
application association) and enters the state "Service Pending Requester".

Upon receipt of a Confirmed-ResponsePDU specifying the service previously requested and the invoke ID that
specifies the service instance, the MMS-provider issues a confirmation service primitive (specifying the service
type and the invoke ID previously requested) to the MMS-user containing a Result(+) parameter.  A state transition
into the "Requester Idle" state then occurs.

Upon receipt of a Confirmed-ErrorPDU specifying the previously requested service and the invoke ID that specifies
the service instance, the MMS-provider issues a confirmation service primitive (specifying the service type and the
invoke ID previously requested) to the MMS-user containing a Result(-) parameter.  A state transition into the
"Requester Idle" state then occurs.
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Upon receipt of a cancel request service primitive from the MMS-user, the MMS-provider sends a
Cancel-RequestPDU containing the invoke ID of the service request to be cancelled (this information is obtained
from the cancel request primitive parameters).  The state "Cancelling From Requester" is then entered.

The state "Cancelling From Requester" is exited upon receipt of any one of four possible input actions.  These are
described below.

If a Cancel-ErrorPDU is received that specifies an invoke ID that matches the proper instance of the cancel service
request, the MMS-provider issues a cancel confirm service primitive to the MMS-user containing a Result(-)
parameter and returns to the "Service Pending Requester" state.  In this case, the cancel request is considered to
have failed.

In the case of a successful cancel request, the following events occur:

a) a Cancel-ResponsePDU is received whose invoke ID matches the proper instance of the cancel service
request;

b) a Confirmed-ErrorPDU is received which specifies the service type of the service being cancelled and the
invoke ID matches that of the service being cancelled;

c) the MMS-provider issues a cancel confirm service primitive to the MMS-user containing the Result(+)
parameter and a confirm service primitive for the service being cancelled containing a Result(-) parameter
(and specifying the cause as cancellation);

d) the MMS-provider transitions to the "Requester Idle" state.

If a Confirmed-ResponsePDU is received that specifies the service type of the service being cancelled and the
invoke ID matches that of the service being cancelled, the MMS-provider issues a confirm service primitive
containing a Result(+) parameter for the service that was in the process of being cancelled.  In this case, the cancel
request is considered to have failed, and a Cancel-ErrorPDU will be received for the cancel service invocation.

NOTE 1 This case generally occurs when the Confirmed-ResponsePDU for the service being cancelled and the
cancel-RequestPDU are issued simultaneously by the two MMS-users in a two-way simultaneous dialogue.

If a Confirmed-ErrorPDU is received that specifies the service type of the service being cancelled whose invoke ID
matches that of the service being cancelled, and the cause for the error is not error class SERVICE-PREEMPT and
error code CANCEL, the MMS-provider issues a confirm service primitive containing the Result(-) parameter for
the service that was in the process of being cancelled.  In this case, the cancel request is considered to have failed,
and a Cancel-ErrorPDU will be received for the cancel service invocation.

NOTE 2 This case generally occurs when the Confirmed-ErrorPDU for the service being cancelled and the
Cancel-RequestPDU are issued simultaneously by the two MMS-users in a two-way simultaneous dialogue.

The handling of erroneous cancels is described in 6.4.
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Service
Pending

1 23

45

6

Responder
  Idle

Canceling
Responder

Figure 2 - Confirmed Service Request as seen by the Service Responder

Transitions:
1 - Confirmed-RequestPDU(x)    2 -     x.response+

x.indication Confirmed-ResponsePDU(x)

3 -  x.response-           4 -   Cancel-RequestPDU
Confirmed-ErrorPDU(x)     cancel.indication

5 - Cancel.response-
Cancel-ErrorPDU

6 -  Cancel.response+ and x.reponse-
Cancel-ResponsePDU and Confirmed-ErrorPDU(x)

6.3.1.2 The Service Responder

The order in which the Cancel.response+ and x.response- service primitives are issued in transition 6 of Figure 2
shall not be relevant.

Figure 2 depicts the progression of a confirmed MMS service request from the service responder's point of view. 
Before the service Confirmed-RequestPDU is received, the service is considered to be in the "Responder Idle" state. 
Upon receipt of a Confirmed-RequestPDU for any of the confirmed services identified above, the MMS-provider
issues an indication primitive (specifying the particular service being requested and an invoke ID that specifies the
service instance) and enters the state "Service Pending Responder".

Upon receipt of a response service primitive containing a Result(+) parameter (specifying the service previously
indicated and an invoke ID that specifies the service instance), the MMS-provider sends a
Confirmed-ResponsePDU (specifying the service type and the invoke ID from the response primitive).  A state
transition into the "Responder Idle" state then occurs.

Upon receipt of a response service primitive containing a Result(-) parameter (specifying the service previously
indicated and an invoke ID that specifies the service instance), the MMS-provider sends a Confirmed-ErrorPDU
(specifying the service type and the invoke ID from the response primitive).  A state transition into the "Responder
Idle" state then occurs.

Upon receipt of a Cancel-RequestPDU specifying the invoke ID of the matching service instance, the
MMS-provider issues a cancel indication service primitive specifying the invoke ID of the service request to be
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cancelled (this information is obtained from the Cancel-RequestPDU parameters).  The state "Cancelling Service
Responder" is then entered.

NOTE 1 Actions to be taken upon receipt of a Cancel-RequestPDU whose invoke ID does not match any outstanding service
instance are specified in 6.4.

The state "Cancelling Service Responder" is exited upon receipt of either one of two possible input actions.  These
are described in the next two paragraphs.

When a cancel request succeeds at the responding MMS-user, the following sequence of events occurs:

a) the responding MMS-user issues a cancel response specifying the invoke ID of the matching service
instance and containing a Result(+) parameter to the MMS-provider, and issues a response service
primitive containing a Result(-) parameter (specifying the error class SERVICE-PREEMPT and error code
CANCEL) for the service being cancelled;

b) the MMS-provider sends a Cancel-ResponsePDU and a Confirmed-ErrorPDU specifying the service
instance cancelled (with error class SERVICE-PREEMPT and error code CANCEL);

c) the MMS-provider returns to the "Responder Idle" state.

The MMS-user shall not issue a cancel response service primitive containing a Result(+) parameter without also
issuing a response service primitive containing a Result(-) parameter that specifies the error class
SERVICE-PREEMPT and error code CANCEL.  Conversely, the MMS-user shall not issue a response service
primitive containing a Result(-) parameter that specifies the error class SERVICE-PREEMPT and error code
CANCEL without also issuing a cancel response service primitive containing a Result(+) parameter.  Hence, these
two events logically occur together.

If a cancel response specifying the invoke ID of the matching service instance containing a Result(-) parameter is
received, the MMS-provider sends a Cancel-ErrorPDU and returns to the "service pending" state.  In this case, the
cancel request is considered to have failed.

NOTE 2 The handling of erroneous cancel requests and invalid PDUs is described in 6.4.

6.3.2 Unconfirmed MMS Services

This clause describes the operation of unconfirmed MMS services.  This set of services is defined as those services
that make up the UnconfirmedService choice defined in clause 7.

The state transition diagrams in Figure 3 and Figure 4 are applicable for each of the above identified services, and
are applied separately to each instance of each service request.

1

Requester
  Idle

Figure 3 - Unconfirmed Service as
seen by the Service Requester

Transition:
1 -  y.request

Unconfirmed-PDU(y)
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6.3.2.1 The Service Requester

Figure 3 depicts the progression of an unconfirmed MMS service from the service requester's point of view.  Before
the service request primitive is issued, the service is considered to be in the "Requester Idle" state.  Upon receipt of
a request primitive for any of the above unconfirmed services, the MMS-provider sends an Unconfirmed-PDU
(specifying the particular service being requested) and transitions back to the "Requester Idle" state.

For unconfirmed MMS services, no response PDU or error PDU will be received.  Further, it is not possible to
cancel an unconfirmed MMS service.

Responder
  Idle

1

Figure 4 - Unconfirmed Service as
seen by the Service Responder

Transition:
1 - Unconfirmed-PDU(y)

    y.indication

6.3.2.2 The Service Responder

Figure 4 depicts the progression of an unconfirmed MMS service from the service responder's point of view. 
Before the Unconfirmed-PDU is received, the service is considered to be in the "Responder Idle" state.  Upon
receipt of a request primitive for any of the above unconfirmed services, the MMS-provider issues an indication
service primitive (specifying the particular service being requested based upon information in the
Unconfirmed-PDU received) and transitions from the "Responder Idle" state to the "Responder Idle" state (into the
same state).

For unconfirmed MMS services, the MMS-user may not issue any response primitive.  Further, it is not possible to
cancel an unconfirmed MMS service.

6.3.3 The Cancel Service

The Cancel service, while it is a confirmed service, does not operate in the same manner as other confirmed
services.  When the Cancel service is invoked, no new state machine is created.  Rather, the state machine of the
service being cancelled is affected.  A Cancel service request cannot be cancelled by another invocation of the
Cancel service.  The invoke ID specified in the Cancel service request may not be that of another invocation of the
Cancel service, since the Cancel service only operates on those services that make up the ConfirmedServiceRequest
choice defined in clause 7.

At any given instant, only one Cancel service invocation may be outstanding for any given service request instance. 
An invocation of the Cancel service does not affect the limit on the number of service requests that may be
outstanding at any given instant as negotiated by the initiate service.  Cancel service requests are not counted in
determining if the limit has been reached.

The operation of the Cancel service is described in the previous clauses of this document describing the service
requester and service responder for MMS confirmed services.

6.4 Handling of Error Conditions

Upon receipt of an invalid PDU, the MMS-provider shall issue a reject indication service primitive to the
MMS-user identifying the error detected, and shall send a RejectPDU to the system from which the invalid PDU
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was received.  In this case, no state change shall occur.  If the invalid PDU is determined to be an invalid
RejectPDU, a RejectPDU shall not be sent.

Upon receipt of a Cancel-RequestPDU that attempts to cancel an unknown service request, for example, when the
invoke ID specified is not an outstanding confirmed service, the MMS-provider shall send a Cancel-ErrorPDU to
the sender of the Cancel request.  In this case, the MMS-user is not notified of the erroneous cancel attempt.

NOTE 1 It is possible for a Cancel-RequestPDU and a Confirmed-ResponsePDU or Confirmed-ErrorPDU for the service
requested to be cancelled to be issued concurrently by the two communicating MMS-users.  Thus, one side considers
the service to have completed, while the other considers it to be awaiting cancellation.  In this case, the Cancel request
fails and the service completes normally.

Upon receipt of a Cancel-ErrorPDU, where the state machine referred to by the invoke ID of the service to be
cancelled is in the "Requester Idle" state, the MMS-provider issues a cancel confirm- service primitive to the
MMS-user.

NOTE 2 This case occurs when a Confirmed-ResponsePDU or Confirmed-ErrorPDU for the service to be cancelled passes a
Cancel-RequestPDU for that service.

6.5 The Reject Service and RejectPDU

The reject service is used to notify an MMS-user of a protocol error that has occurred.  The operation of this service
is described in ISO 9506-1, clause 7.

NOTE The actions to be taken by an MMS-user upon receipt of a reject indication service primitive are a local matter.  It is
important to note that, as a result of the possibility that a request, response, or error may be rejected, the two
MMS-users involved in a dialogue may not have a common understanding of the state of outstanding transaction
objects (see ISO 9506-1, clause 7).  The abort service may be used at any time by an MMS-user to terminate the
MMS-environment and the application association.

7 MMS PDU

This clause describes the PDUs used to operate the MMS protocol.  The mapping of these PDUs to underlying
services is described in clause 24.  The mapping of MMS services to these PDUs is described in clauses 8 to 23.

 ISO-9506-MMS-1 { iso standard 9506 part(2) mms-abstract-syntax-version1(1) }
DEFINITIONS ::= BEGIN

EXPORTS AlternateAccess,
AttachToEventCondition,
AttachToSemaphore,
ConfirmedServiceRequest,
Data,
EE-State,
FileName,
Identifier,
Integer8, 
Integer32,
MMSString,
MMS255String,
ObjectName, 
TimeOfDay,
TypeSpecification,
Unsigned32,
Unsigned8,
VariableSpecification;

IMPORTS ApplicationReference,
Authentication-value FROM
MMS-Environment-1 { iso standard 9506 part(2) mms-environment-version1 (4) }
ObtainFile-Request,
ObtainFile-Response,
ObtainFile-Error,
FileOpen-Request,
FileOpen-Response,
FileRead-Request,
FileRead-Response,
FileClose-Request,
FileClose-Response,
FileRename-Request,
FileRename-Response,
FileRename-Error,
FileDelete-Request,
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FileDelete-Response,
FileDirectory-Request,
FileDirectory-Response,
DefineScatteredAccess-Request,
DefineScatteredAccess-Response,
ScatteredAccessDescription,
GetScatteredAccessAttributes-Request,
GetScatteredAccessAttributes-Response FROM
ISO-9506-MMS-1A { iso standard 9506 part(2) mms-annex-version1(3) }
AccessCondition, 
AdditionalCBBOptions, 
AdditionalSupportOptions, 
Address, 
AlarmAckRule, 
Control-State, 
DomainState, 
EC-State, 
EC-Class, 
EE-Duration, 
EE-Class, 
EventTime, 
Journal-Variable, 
LogicalStatus,
Modifier, 
normalPriority, 
normalSeverity, 
ParameterSupportOptions, 
PhysicalStatus,
Priority, 
ProgramInvocationState, 
Running-Mode, 
ServiceSupportOptions, 
Severity, 
Transitions, 
TypeDescription, 
ULState, 
VMDState 
FROM MMS-Object-Module-1 
{ iso standard 9506 part(1) mms-object-model-version1(2) }; 

 MMSpdu ::= CHOICE {
confirmed-RequestPDU [0] IMPLICIT Confirmed-RequestPDU,
confirmed-ResponsePDU [1] IMPLICIT Confirmed-ResponsePDU,
confirmed-ErrorPDU [2] IMPLICIT Confirmed-ErrorPDU,

IF ( unsolicitedStatus informationReport eventNotification )
unconfirmed-PDU [3] IMPLICIT Unconfirmed-PDU,

ELSE
unconfirmed-PDU [3] IMPLICIT NULL,

ENDIF
rejectPDU [4] IMPLICIT RejectPDU,

IF (cancel)
cancel-RequestPDU [5] IMPLICIT Cancel-RequestPDU,
cancel-ResponsePDU [6] IMPLICIT Cancel-ResponsePDU,
cancel-ErrorPDU [7] IMPLICIT Cancel-ErrorPDU,

ELSE
cancel-RequestPDU [5] IMPLICIT NULL,
cancel-ResponsePDU [6] IMPLICIT NULL,
cancel-ErrorPDU [7] IMPLICIT NULL,

ENDIF
initiate-RequestPDU [8] IMPLICIT Initiate-RequestPDU,
initiate-ResponsePDU [9] IMPLICIT Initiate-ResponsePDU,
initiate-ErrorPDU [10] IMPLICIT Initiate-ErrorPDU,
conclude-RequestPDU [11] IMPLICIT Conclude-RequestPDU,
conclude-ResponsePDU [12] IMPLICIT Conclude-ResponsePDU,
conclude-ErrorPDU [13] IMPLICIT Conclude-ErrorPDU
} 

There are fourteen types of PDUs in MMS.  The Initiate-RequestPDU, the Initiate-ResponsePDU, the
Initiate-ErrorPDU, the Conclude-RequestPDU, the Conclude-ResponsePDU, the Conclude-ErrorPDU, the
RejectPDU, the Cancel-RequestPDU, the Cancel-ResponsePDU, and the Cancel-ErrorPDU are defined in clause 8. 
The remaining PDU types are defined in 7.1 to 7.4.

7.1 The Confirmed-RequestPDU

 Confirmed-RequestPDU ::= SEQUENCE {
invokeID Unsigned32,

IF (attachToEventCondition attachToSemaphore )
listOfModifiers SEQUENCE OF Modifier OPTIONAL,

ENDIF
service ConfirmedServiceRequest,
...
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IF ( csr cspi ),
service-ext [79] Request-Detail OPTIONAL

ENDIF
-- shall not be transmitted if value is the value
-- of a tagged type derived from NULL

} 

The Confirmed-RequestPDU is a sequence containing four elements, an unsigned integer, an optional list of
modifiers, a ConfirmedServiceRequest, and a Request-Detail.

The invokeID shall be a 32-bit unsigned integer, which shall unambiguously identify a service request among all
outstanding confirmed service requests from a particular MMS-user on a given application association.  At any
instant in time, there shall be at most one service request outstanding from a particular MMS-user on an application
association for any given invokeID.  The value of the invokeID shall be the value provided by the MMS-user
in the request service primitive (see ISO 9506-1, clause 5).  The invokeID provided in the
Confirmed-ResponsePDU and Confirmed-ErrorPDU allows the MMS-provider and the MMS-user to correlate
these PDUs with the appropriate service request.

The listOfModifiers shall be used to prescribe modifiers to the execution of service requests.  A modifier
specified in a listOfModifiers shall be successfully executed before the next modifier in the
listOfModifiers or before execution of the service request.  The order of the modifiers in the list is therefore
important.  If the listOfModifiers is not present, service request execution may begin immediately upon
receipt of the request and without pre-conditions.

The ConfirmedServiceRequest shall be used to identify a confirmed service and the argument for that confirmed
service.  This parameter is further described in 7.1.1.

The effect of a modifier is modelled by the service invocation state machine provided in clause 6.  Definitions of
modifiers may be found in the protocol descriptions in the following clauses of this part of ISO 9506.

7.1.1 ConfirmedServiceRequest

 ConfirmedServiceRequest ::= CHOICE {
IF ( status )

status
[0] IMPLICIT Status-Request

ELSE
status

[0] IMPLICIT NULL
ENDIF
IF ( getNameList )
, getNameList

[1] IMPLICIT GetNameList-Request
ELSE
, getNameList

[1] IMPLICIT NULL
ENDIF
IF ( identify )
, identify

[2] IMPLICIT Identify-Request
ELSE
, identify

[2] IMPLICIT NULL
ENDIF
IF ( rename )
, rename

[3] IMPLICIT Rename-Request
ELSE
, rename

[3] IMPLICIT NULL
ENDIF
IF ( read )
, read

[4] IMPLICIT Read-Request
ELSE
, read

[4] IMPLICIT NULL
ENDIF
IF ( write )
, write

[5] IMPLICIT Write-Request
ELSE
, write

[5] IMPLICIT NULL
ENDIF
IF ( vnam vadr )

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=ahmadi, rozita

Not for Resale, 12/26/2014 07:37:12 MSTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
,
,
,
`
`
`
`
`
`
`
`
,
`
,
`
,
,
,
`
`
,
`
,
`
`
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: ISO 9506-2-2003

http://www.avadocuments.com/doc/iso-9506-2-2003
http://www.avadocuments.com/doc/iso-9506-2-2003


ISO 9506-2:2003(E)

© ISO 2003 – All rights reserved20

IF ( getVariableAccessAttributes )
, getVariableAccessAttributes

[6] GetVariableAccessAttributes-Request
ELSE
, getVariableAccessAttributes

[6] IMPLICIT NULL
ENDIF
ELSE
, getVariableAccessAttributes

[6] IMPLICIT NULL
ENDIF
IF ( vnam )
IF ( vadr )
IF ( defineNamedVariable )
, defineNamedVariable

[7] IMPLICIT DefineNamedVariable-Request
ELSE
, defineNamedVariable

[7] IMPLICIT NULL
ENDIF
ELSE
, defineNamedVariable

[7] IMPLICIT NULL
ENDIF
ELSE
, defineNamedVariable

[7] IMPLICIT NULL
ENDIF
IF ( vsca )

-- [8] is reserved for a service defined in Annex E
IF ( defineScatteredAccess )
, defineScatteredAccess

[8] IMPLICIT DefineScatteredAccess-Request
ELSE
, defineScatteredAccess

[8] IMPLICIT NULL
ENDIF

-- [9] is reserved for a service defined in Annex E
IF ( getScatteredAccessAttributes )
, getScatteredAccessAttributes

[9] GetScatteredAccessAttributes-Request
ELSE
, getScatteredAccessAttributes

[9] IMPLICIT NULL
ENDIF
ELSE
, defineScatteredAccess

[8] IMPLICIT NULL,
getScatteredAccessAttributes

[9] IMPLICIT NULL
ENDIF
IF ( vnam )
IF ( deleteVariableAccess )
, deleteVariableAccess

[10] IMPLICIT DeleteVariableAccess-Request
ELSE
, deleteVariableAccess

[10] IMPLICIT NULL
ENDIF
ELSE
, deleteVariableAccess

[10] IMPLICIT NULL
ENDIF
IF ( vlis )
IF ( vnam )
IF ( defineNamedVariableList )
, defineNamedVariableList

[11] IMPLICIT DefineNamedVariableList-Request
ELSE
, defineNamedVariableList

[11] IMPLICIT NULL
ENDIF
IF ( getNamedVariableListAttributes )
, getNamedVariableListAttributes

[12] GetNamedVariableListAttributes-Request
ELSE
, getNamedVariableListAttributes

[12] IMPLICIT NULL
ENDIF
IF ( deleteNamedVariableList )
, deleteNamedVariableList

[13] IMPLICIT DeleteNamedVariableList-Request
ELSE
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, deleteNamedVariableList
[13] IMPLICIT NULL

ENDIF
ELSE
, defineNamedVariableList

[11] IMPLICIT NULL,
getNamedVariableListAttribute

[12] IMPLICIT NULL,
deleteNamedVariableList

[13] IMPLICIT NULL
ENDIF
ELSE
, defineNamedVariableList

[11] IMPLICIT NULL,
getNamedVariableListAttributes

[12] IMPLICIT NULL,
deleteNamedVariableList

[13] IMPLICIT NULL
ENDIF
ENDIF
IF ( vnam )
IF ( defineNamedType )
, defineNamedType

[14] IMPLICIT DefineNamedType-Request
ELSE
, defineNamedType

[14] IMPLICIT NULL
ENDIF
IF ( getNamedTypeAttributes )
, getNamedTypeAttributes

[15] GetNamedTypeAttributes-Request
ELSE
, getNamedTypeAttributes

[15] IMPLICIT NULL
ENDIF
IF ( deleteNamedType )
, deleteNamedType

[16] IMPLICIT DeleteNamedType-Request
ELSE
, deleteNamedType

[16] IMPLICIT NULL
ENDIF
ELSE
, defineNamedType

[14] IMPLICIT NULL,
getNamedTypeAttributes

[15] IMPLICIT NULL,
deleteNamedType

[16] IMPLICIT NULL
ENDIF
IF ( input )
, input

[17] IMPLICIT Input-Request
ELSE
, input

[17] IMPLICIT NULL
ENDIF
IF ( output )
, output

[18] IMPLICIT Output-Request
ELSE
, output

[18] IMPLICIT NULL
ENDIF
IF ( takeControl )
, takeControl

[19] IMPLICIT TakeControl-Request
ELSE
, takeControl

[19] IMPLICIT NULL
ENDIF
IF ( relinquishControl )
, relinquishControl

[20] IMPLICIT RelinquishControl-Request
ELSE
, relinquishControl

[20] IMPLICIT NULL
ENDIF
IF ( defineSemaphore )
, defineSemaphore

[21] IMPLICIT DefineSemaphore-Request
ELSE
, defineSemaphore
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[21] IMPLICIT NULL
ENDIF
IF ( deleteSemaphore )
, deleteSemaphore

[22] DeleteSemaphore-Request
ELSE
, deleteSemaphore

[22] IMPLICIT NULL
ENDIF
IF ( reportSemaphoreStatus )
, reportSemaphoreStatus

[23] ReportSemaphoreStatus-Request
ELSE
, reportSemaphoreStatus

[23] IMPLICIT NULL
ENDIF
IF ( reportPoolSemaphoreStatus )
, reportPoolSemaphoreStatus

[24] IMPLICIT ReportPoolSemaphoreStatus-Request
ELSE
, reportPoolSemaphoreStatus

[24] IMPLICIT NULL
ENDIF
IF ( reportSemaphoreEntryStatus )
, reportSemaphoreEntryStatus

[25] IMPLICIT ReportSemaphoreEntryStatus-Request
ELSE
, reportSemaphoreEntryStatus

[25] IMPLICIT NULL
ENDIF
IF ( initiateDownloadSequence )
, initiateDownloadSequence

[26] IMPLICIT InitiateDownloadSequence-Request,
downloadSegment

[27] IMPLICIT DownloadSegment-Request,
terminateDownloadSequence

[28] IMPLICIT TerminateDownloadSequence-Request
ELSE
, initiateDownloadSequence

[26] IMPLICIT NULL,
downloadSegment

[27] IMPLICIT NULL,
terminateDownloadSequence

[28] IMPLICIT NULL
ENDIF
IF ( initiateUploadSequence )
, initiateUploadSequence

[29] IMPLICIT InitiateUploadSequence-Request,
uploadSegment

[30] IMPLICIT UploadSegment-Request,
terminateUploadSequence

[31] IMPLICIT TerminateUploadSequence-Request
ELSE
, initiateUploadSequence

[29] IMPLICIT NULL,
uploadSegment

[30] IMPLICIT NULL,
terminateUploadSequence

[31] IMPLICIT NULL
ENDIF
IF ( requestDomainDownload )
, requestDomainDownload

[32] IMPLICIT RequestDomainDownload-Request
ELSE
, requestDomainDownload

[32] IMPLICIT NULL
ENDIF
IF ( requestDomainUpload )
, requestDomainUpload

[33] IMPLICIT RequestDomainUpload-Request
ELSE
, requestDomainUpload

[33] IMPLICIT NULL
ENDIF
IF ( loadDomainContent )
, loadDomainContent

[34] IMPLICIT LoadDomainContent-Request
ELSE
, loadDomainContent

[34] IMPLICIT NULL
ENDIF
IF ( storeDomainContent )
, storeDomainContent
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[35] IMPLICIT StoreDomainContent-Request
ELSE
, storeDomainContent

[35] IMPLICIT NULL
ENDIF
IF ( deleteDomain )
, deleteDomain

[36] IMPLICIT DeleteDomain-Request
ELSE
, deleteDomain

[36] IMPLICIT NULL
ENDIF
IF ( getDomainAttributes )
, getDomainAttributes

[37] IMPLICIT GetDomainAttributes-Request
ELSE
, getDomainAttributes

[37] IMPLICIT NULL
ENDIF
IF ( createProgramInvocation )
, createProgramInvocation

[38] IMPLICIT CreateProgramInvocation-Request
ELSE
, createProgramInvocation

[38] IMPLICIT NULL
ENDIF
IF ( deleteProgramInvocation )
, deleteProgramInvocation

[39] IMPLICIT DeleteProgramInvocation-Request
ELSE
, deleteProgramInvocation

[39] IMPLICIT NULL
ENDIF
IF ( start )
, start

[40] IMPLICIT Start-Request
ELSE
, start

[40] IMPLICIT NULL
ENDIF
IF ( stop )
, stop

[41] IMPLICIT Stop-Request
ELSE
, stop

[41] IMPLICIT NULL
ENDIF
IF ( resume )
, resume

[42] IMPLICIT Resume-Request
ELSE
, resume

[42] IMPLICIT NULL
ENDIF
IF ( reset )
, reset

[43] IMPLICIT Reset-Request
ELSE
, reset

[43] IMPLICIT NULL
ENDIF
IF ( kill )
, kill

[44] IMPLICIT Kill-Request
ELSE
, kill

[44] IMPLICIT NULL
ENDIF
IF ( getProgramInvocationAttributes )
, getProgramInvocationAttributes

[45] IMPLICIT GetProgramInvocationAttributes-Request
ELSE
, getProgramInvocationAttributes

[45] IMPLICIT NULL
ENDIF
IF ( obtainFile )
, obtainFile

[46] IMPLICIT ObtainFile-Request
ELSE
, obtainFile

[46] IMPLICIT NULL
ENDIF
IF ( defineEventCondition )
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, defineEventCondition
[47] IMPLICIT DefineEventCondition-Request

ELSE
, defineEventCondition

[47] IMPLICIT NULL
ENDIF
IF ( deleteEventCondition )
, deleteEventCondition

[48] DeleteEventCondition-Request
ELSE
, deleteEventCondition

[48] IMPLICIT NULL
ENDIF
IF ( getEventConditionAttributes )
, getEventConditionAttributes

[49] GetEventConditionAttributes-Request
ELSE
, getEventConditionAttributes

[49] IMPLICIT NULL
ENDIF
IF ( reportEventConditionStatus )
, reportEventConditionStatus

[50] ReportEventConditionStatus-Request
ELSE
, reportEventConditionStatus

[50] IMPLICIT NULL
ENDIF
IF ( alterEventConditionMonitoring )
, alterEventConditionMonitoring

[51] IMPLICIT AlterEventConditionMonitoring-Request
ELSE
, alterEventConditionMonitoring

[51] IMPLICIT NULL
ENDIF
IF ( triggerEvent )
, triggerEvent

[52] IMPLICIT TriggerEvent-Request
ELSE
, triggerEvent

[52] IMPLICIT NULL
ENDIF
IF ( defineEventAction )
, defineEventAction

[53] IMPLICIT DefineEventAction-Request
ELSE
, defineEventAction

[53] IMPLICIT NULL
ENDIF
IF ( deleteEventAction )
, deleteEventAction

[54] DeleteEventAction-Request
ELSE
, deleteEventAction

[54] IMPLICIT NULL
ENDIF
IF ( getEventActionAttributes )
, getEventActionAttributes

[55] GetEventActionAttributes-Request
ELSE
, getEventActionAttributes

[55] IMPLICIT NULL
ENDIF
IF ( reportEventActionStatus )
, reportEventActionStatus

[56] ReportEventActionStatus-Request
ELSE
, reportEventActionStatus

[56] IMPLICIT NULL
ENDIF
IF ( defineEventEnrollment )
, defineEventEnrollment

[57] IMPLICIT DefineEventEnrollment-Request
ELSE
, defineEventEnrollment

[57] IMPLICIT NULL
ENDIF
IF ( deleteEventEnrollment )
, deleteEventEnrollment

[58] DeleteEventEnrollment-Request
ELSE
, deleteEventEnrollment

[58] IMPLICIT NULL
ENDIF
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IF ( alterEventEnrollment )
, alterEventEnrollment

[59] IMPLICIT AlterEventEnrollment-Request
ELSE
, alterEventEnrollment

[59] IMPLICIT NULL
ENDIF
IF ( reportEventEnrollmentStatus )
, reportEventEnrollmentStatus

[60] ReportEventEnrollmentStatus-Request
ELSE
, reportEventEnrollmentStatus

[60] IMPLICIT NULL
ENDIF
IF ( getEventEnrollmentAttributes )
, getEventEnrollmentAttributes

[61] IMPLICIT GetEventEnrollmentAttributes-Request
ELSE
, getEventEnrollmentAttributes

[61] IMPLICIT NULL
ENDIF
IF ( acknowledgeEventNotification )
, acknowledgeEventNotification

[62] IMPLICIT AcknowledgeEventNotification-Request
ELSE
, acknowledgeEventNotification

[62] IMPLICIT NULL
ENDIF
IF ( getAlarmSummary )
, getAlarmSummary

[63] IMPLICIT GetAlarmSummary-Request
ELSE
, getAlarmSummary

[63] IMPLICIT NULL
ENDIF
IF ( getAlarmEnrollmentSummary )
, getAlarmEnrollmentSummary

[64] IMPLICIT GetAlarmEnrollmentSummary-Request
ELSE
, getAlarmEnrollmentSummary

[64] IMPLICIT NULL
ENDIF
IF ( readJournal )
, readJournal

[65] IMPLICIT ReadJournal-Request
ELSE
, readJournal

[65] IMPLICIT NULL
ENDIF
IF ( writeJournal )
, writeJournal

[66] IMPLICIT WriteJournal-Request
ELSE
, writeJournal

[66] IMPLICIT NULL
ENDIF
IF ( initializeJournal )
, initializeJournal

[67] IMPLICIT InitializeJournal-Request
ELSE
, initializeJournal

[67] IMPLICIT NULL
ENDIF
IF ( reportJournalStatus )
, reportJournalStatus

[68] ReportJournalStatus-Request
ELSE
, reportJournalStatus

[68] IMPLICIT NULL
ENDIF
IF ( createJournal )
, createJournal

[69] IMPLICIT CreateJournal-Request
ELSE
, createJournal

[69] IMPLICIT NULL
ENDIF
IF ( deleteJournal )
, deleteJournal

[70] IMPLICIT DeleteJournal-Request
ELSE
, deleteJournal

[70] IMPLICIT NULL
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ENDIF
IF ( getCapabilityList )
, getCapabilityList

[71] IMPLICIT GetCapabilityList-Request
ELSE
, getCapabilityList

[71] IMPLICIT NULL
ENDIF

 -- choices [72] through [77] are reserved for use by services
 -- defined in annex D

IF ( fileOpen )
, fileOpen

[72] IMPLICIT FileOpen-Request
ELSE
, fileOpen

[72] IMPLICIT NULL
ENDIF
IF ( fileRead )
, fileRead

[73] IMPLICIT FileRead-Request
ELSE
, fileRead

[73] IMPLICIT NULL
ENDIF
IF ( fileClose )
, fileClose

[74] IMPLICIT FileClose-Request
ELSE
, fileClose

[74] IMPLICIT NULL
ENDIF
IF ( fileRename )
, fileRename

[75] IMPLICIT FileRename-Request
ELSE
, fileRename

[75] IMPLICIT NULL
ENDIF
IF ( fileDelete )
, fileDelete

[76] IMPLICIT FileDelete-Request
ELSE
, fileDelete

[76] IMPLICIT NULL
ENDIF
IF ( fileDirectory )
, fileDirectory

[77] IMPLICIT FileDirectory-Request
ELSE
, fileDirectory

[77] IMPLICIT NULL
ENDIF
,...
IF ( csr cspi )
, additionalService

[78] AdditionalService-Request
ENDIF

 -- choice [79] is reserved
IF ( getDataExchangeAttributes )
, getDataExchangeAttributes

[80] GetDataExchangeAttributes-Request
-- Shall not appear in minor version 1

ENDIF
IF ( exchangeData )
, exchangeData

[81] IMPLICIT ExchangeData-Request
-- Shall not appear in minor version 1

ENDIF
IF ( defineAccessControlList )
, defineAccessControlList 

[82] IMPLICIT DefineAccessControlList-Request
-- Shall not appear in minor version 1 or 2

ENDIF
IF ( getAccessControlListAttributes )
, getAccessControlListAttributes

[83] GetAccessControlListAttributes-Request
-- Shall not appear in minor version 1 or 2

ENDIF
IF ( reportAccessControlledObjects )
, reportAccessControlledObjects

[84] IMPLICIT ReportAccessControlledObjects-Request
-- Shall not appear in minor version 1 or 2

ENDIF
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IF ( deleteAccessControlList )
, deleteAccessControlList 

[85] IMPLICIT DeleteAccessControlList-Request
-- Shall not appear in minor version 1 or 2

ENDIF
IF ( changeAccessControl )
, changeAccessControl

[86] IMPLICIT ChangeAccessControl-Request
-- Shall not appear in minor version 1 or 2

ENDIF
,...
} 

The ConfirmedServiceRequest type shall identify the service type and the argument for that service.  The context
tags provided identify the service type.  Definitions for each individual service specify the form of the argument for
the service through definition of a type that is referenced by the ConfirmedServiceRequest production.  Each of the
services in the ConfirmedServiceRequest choice is a confirmed service.

7.1.2 AdditionalService-Request

 AdditionalService-Request ::= CHOICE {
IF ( csr )
IF ( vMDStop )

vMDStop
[0] IMPLICIT VMDStop-Request

ELSE
vMDStop

[0] IMPLICIT NULL
ENDIF
IF ( vMDReset )
, vMDReset

[1] IMPLICIT VMDReset-Request
ELSE
, vMDReset

[1] IMPLICIT NULL
ENDIF
IF ( select )
, select

[2] IMPLICIT Select-Request
ELSE
, select

[2] IMPLICIT NULL
ENDIF
IF ( alterProgramInvocationAttributes )
, alterPI

[3] IMPLICIT AlterProgramInvocationAttributes-Request
ELSE
, alterPI

[3] IMPLICIT NULL
ENDIF
ELSE
, vMDStop

[0] IMPLICIT NULL,
vMDReset

[1] IMPLICIT NULL,
select

[2] IMPLICIT NULL,
alterPI

[3] IMPLICIT NULL
ENDIF
IF ( cspi )
IF ( initiateUnitControlLoad )
, initiateUCLoad

[4] IMPLICIT InitiateUnitControlLoad-Request
ELSE
, initiateUCLoad

[4] IMPLICIT NULL
ENDIF
IF ( unitControlLoadSegment )
, uCLoad

[5] IMPLICIT UnitControlLoadSegment-Request
ELSE
, uCLoad

[5] IMPLICIT NULL
ENDIF
IF ( unitControlUpload )
, uCUpload

[6] IMPLICIT UnitControlUpload-Request
ELSE
, uCUpload

[6] IMPLICIT NULL
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ENDIF
IF ( startUnitControl )
, startUC

[7] IMPLICIT StartUnitControl-Request
ELSE
, startUC

[7] IMPLICIT NULL
ENDIF
IF ( stopUnitControl )
, stopUC

[8] IMPLICIT StopUnitControl-Request
ELSE
, stopUC

[8] IMPLICIT NULL
ENDIF
IF ( createUnitControl )
, createUC

[9] IMPLICIT CreateUnitControl-Request
ELSE
, createUC

[9] IMPLICIT NULL
ENDIF
IF ( addToUnitControl )
, addToUC

[10] IMPLICIT AddToUnitControl-Request
ELSE
, addToUC

[10] IMPLICIT NULL
ENDIF
IF ( removeFromUnitControl )
, removeFromUC

[11] IMPLICIT RemoveFromUnitControl-Request
ELSE
, removeFromUC

[11] IMPLICIT NULL
ENDIF
IF ( getUnitControlAttributes )
, getUCAttributes

[12] IMPLICIT GetUnitControlAttributes-Request
ELSE
, getUCAttributes

[12] IMPLICIT NULL
ENDIF
IF ( loadUnitControlFromFile )
, loadUCFromFile

[13] IMPLICIT LoadUnitControlFromFile-Request
ELSE
, loadUCFromFile

[13] IMPLICIT NULL
ENDIF
IF ( storeUnitControlToFile )
, storeUCToFile

[14] IMPLICIT StoreUnitControlToFile-Request
ELSE
, storeUCToFile

[14] IMPLICIT NULL
ENDIF
IF ( deleteUnitControl )
, deleteUC

[15] IMPLICIT DeleteUnitControl-Request
ELSE
, deleteUC

[15] IMPLICIT NULL
ENDIF
IF ( defineEventConditionList )
, defineECL

[16] DefineEventConditionList-Request
ELSE
, defineECL

[16] IMPLICIT NULL
ENDIF
IF ( deleteEventConditionList )
, deleteECL

[17] DeleteEventConditionList-Request
ELSE
, deleteECL

[17] IMPLICIT NULL
ENDIF
IF ( addEventConditionListReference )
, addECLReference

[18] IMPLICIT AddEventConditionListReference-Request
ELSE
, addECLReference
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[18] IMPLICIT NULL
ENDIF
IF ( removeEventConditionListReference )
, removeECLReference

[19] IMPLICIT RemoveEventConditionListReference-Request
ELSE
, removeECLReference

[19] IMPLICIT NULL
ENDIF
IF ( getEventConditionListAttributes )
, getECLAttributes

[20] GetEventConditionListAttributes-Request
ELSE
, getECLAttributes

[20] IMPLICIT NULL
ENDIF
IF ( reportEventConditionListStatus )
, reportECLStatus

[21] IMPLICIT ReportEventConditionListStatus-Request
ELSE
, reportECLStatus

[21] IMPLICIT NULL
ENDIF
IF ( alterEventConditionListMonitoring )
, alterECLMonitoring

[22] IMPLICIT AlterEventConditionListMonitoring-Request
ELSE
, alterECLMonitoring

[22] IMPLICIT NULL
ENDIF
ELSE
, initiateUCLoad

[4] IMPLICIT NULL,
uCLoad

[5] IMPLICIT NULL,
uCUpload

[6] IMPLICIT NULL,
startUC

[7] IMPLICIT NULL,
stopUC

[8] IMPLICIT NULL,
createUC

[9] IMPLICIT NULL,
addToUC

[10] IMPLICIT NULL,
removeFromUC

[11] IMPLICIT NULL,
getUCAttributes

[12] IMPLICIT NULL,
loadUCFromFile

[13] IMPLICIT NULL,
storeUCToFile

[14] IMPLICIT NULL,
deleteUC

[15] IMPLICIT NULL,
defineECL

[16] IMPLICIT NULL,
deleteECL

[17] IMPLICIT NULL,
addECLReference

[18] IMPLICIT NULL,
removeECLReference

[19] IMPLICIT NULL,
getECLAttributes

[20] IMPLICIT NULL,
reportECLStatus

[21] IMPLICIT NULL,
alterECLMonitoring

[22] IMPLICIT NULL
ENDIF

} 

7.1.3 Request-Detail

 Request-Detail ::= CHOICE {
-- this choice shall be selected if the tag value of the
-- ConfirmedServiceRequest does not match any of the tags below

otherRequests NULL
IF ( createProgramInvocation )
, createProgramInvocation

[38] IMPLICIT CS-CreateProgramInvocation-Request
ELSE
, createProgramInvocation
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[38] IMPLICIT NULL
ENDIF
IF ( start )
, start

[40] IMPLICIT CS-Start-Request
ELSE
, start

[40] IMPLICIT NULL
ENDIF
IF ( resume )
, resume

[42] IMPLICIT CS-Resume-Request
ELSE
, resume

[42] IMPLICIT NULL
ENDIF
IF ( defineEventCondition )
, defineEventCondition

[47] IMPLICIT CS-DefineEventCondition-Request
ELSE
, defineEventCondition

[47] IMPLICIT NULL
ENDIF
IF ( alterEventConditionMonitoring )
, alterEventConditionMonitoring

[51] IMPLICIT CS-AlterEventConditionMonitoring-Request
ELSE
, alterEventConditionMonitoring

[51] IMPLICIT NULL
ENDIF
IF ( defineEventEnrollment )
, defineEventEnrollment

[57] IMPLICIT CS-DefineEventEnrollment-Request
ELSE
, defineEventEnrollment

[57] IMPLICIT NULL
ENDIF
IF ( alterEventEnrollment )
, alterEventEnrollment

[59] IMPLICIT CS-AlterEventEnrollment-Request
ELSE
, alterEventEnrollment

[59] IMPLICIT NULL
ENDIF

} 

7.2 The Unconfirmed-PDU

 Unconfirmed-PDU ::= SEQUENCE {
service UnconfirmedService,
...

IF ( cspi )
, service-ext [79] Unconfirmed-Detail OPTIONAL
ENDIF

-- shall not be transmitted if value is the value
-- of a tagged type derived from NULL

} 

The Unconfirmed-PDU shall be a sequence containing an UnconfirmedService and an Unconfirmed-Detail.

The UnconfirmedService shall be used to identify an unconfirmed service and its argument.

7.2.1 UnconfirmedService

 UnconfirmedService ::= CHOICE {
IF (informationReport )

informationReport
[0] IMPLICIT InformationReport

ELSE
informationReport

[0] IMPLICIT NULL
ENDIF
IF ( unsolicitedStatus )
, unsolicitedStatus

[1] IMPLICIT UnsolicitedStatus
ELSE
, unsolicitedStatus

[1] IMPLICIT NULL
ENDIF
IF ( eventNotification )
, eventNotification
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[2] IMPLICIT EventNotification
ELSE
, eventNotification

[2] IMPLICIT NULL
ENDIF

} 

The UnconfirmedService type shall identify the service type and the argument for that service.  The context tags
provided identify the service type.  Definitions for each individual service specify the form of the argument for the
service through definition of a type, which is referenced by the UnconfirmedService production.  Each of the
services in the UnconfirmedService choice is an unconfirmed service.

7.2.2 Unconfirmed-Detail

 Unconfirmed-Detail ::= CHOICE {
-- this choice shall be selected if the tag value of the
-- UnconfirmedService does not match any of the tags below

otherRequests NULL
IF ( cspi )
, eventNotification 

[2] IMPLICIT CS-EventNotification
ENDIF

} 

7.3 The Confirmed-ResponsePDU

 Confirmed-ResponsePDU ::= SEQUENCE {
invokeID Unsigned32,
service ConfirmedServiceResponse,
...

IF ( csr cspi ),
service-ext [79] Response-Detail OPTIONAL

ENDIF
-- shall not be transmitted if value is the value
-- of a tagged type derived from NULL

} 

The Confirmed-ResponsePDU shall be a sequence containing three elements, an unsigned integer, a
ConfirmedServiceResponse and a Response-Detail.

The invokeID shall be a 32-bit unsigned integer that shall unambiguously identify a service request among all
outstanding confirmed service requests from a particular MMS-user on an application association.  At any instant in
time, there may be at most one service request outstanding from a particular MMS-user on an application
association for any given invokeID.  The value of the invokeID shall be the value provided by the MMS-user
in the response service primitive (see ISO 9506-1, clause 5), and shall identify the request instance that caused the
service to be carried out.  The invokeID in this PDU allows the MMS-provider and MMS-user to correlate this
PDU with the appropriate service request.

The ConfirmedServiceResponse shall be used to identify a confirmed service and the response for that confirmed
service.  This parameter is further described in 7.3.1.

7.3.1 ConfirmedServiceResponse

 ConfirmedServiceResponse ::= CHOICE {
IF ( status )

status
[0] IMPLICIT Status-Response

ELSE
status

[0] IMPLICIT RejectPDU
ENDIF
IF ( getNameList )
, getNameList

[1] IMPLICIT GetNameList-Response
ELSE
, getNameList

[1] IMPLICIT RejectPDU
ENDIF
IF ( identify )
, identify

[2] IMPLICIT Identify-Response
ELSE
, identify

[2] IMPLICIT RejectPDU
ENDIF
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IF ( rename )
, rename

[3] IMPLICIT Rename-Response
ELSE
, rename

[3] IMPLICIT RejectPDU
ENDIF
IF ( read )
, read

[4] IMPLICIT Read-Response
ELSE
, read

[4] IMPLICIT RejectPDU
 ENDIF
IF ( write )
, write

[5] IMPLICIT Write-Response
ELSE
, write

[5] IMPLICIT RejectPDU
ENDIF
IF ( vnam vadr )
IF ( getVariableAccessAttributes )
, getVariableAccessAttributes

[6] IMPLICIT GetVariableAccessAttributes-Response
ELSE
, getVariableAccessAttributes

[6] IMPLICIT RejectPDU
ENDIF
ELSE
, getVariableAccessAttributes

[6] IMPLICIT RejectPDU
ENDIF
IF ( vnam )
IF ( vadr )
IF ( defineNamedVariable )
, defineNamedVariable

[7] IMPLICIT DefineNamedVariable-Response
ELSE
, defineNamedVariable

[7] IMPLICIT RejectPDU
ENDIF
ELSE
, defineNamedVariable

[7] IMPLICIT RejectPDU
ENDIF
ELSE
, defineNamedVariable

[7] IMPLICIT RejectPDU
ENDIF
IF ( vsca )

-- choice [8] is reserved for a service defined in Annex E
IF ( defineScatteredAccess )
, defineScatteredAccess

[8] IMPLICIT DefineScatteredAccess-Response
ELSE
, defineScatteredAccess

[8] IMPLICIT RejectPDU
ENDIF

-- choice [9] is reserved for a service defined in Annex E
IF ( getScatteredAccessAttributes )
, getScatteredAccessAttributes

[9] IMPLICIT GetScatteredAccessAttributes-Response
ELSE
, getScatteredAccessAttributes

[9] IMPLICIT RejectPDU
ENDIF
ELSE
, defineScatteredAccess

[8] IMPLICIT RejectPDU,
getScatteredAccessAttributes

[9] IMPLICIT RejectPDU
ENDIF
IF ( vnam )
IF ( deleteVariableAccess )
, deleteVariableAccess

[10] IMPLICIT DeleteVariableAccess-Response
ELSE
, deleteVariableAccess

[10] IMPLICIT RejectPDU
ENDIF
ELSE
, deleteVariableAccess
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[10] IMPLICIT RejectPDU
ENDIF
IF ( vlis )
IF ( vnam )
IF ( defineNamedVariableList )
, defineNamedVariableList

[11] IMPLICIT DefineNamedVariableList-Response
ELSE
, defineNamedVariableList

[11] IMPLICIT RejectPDU
ENDIF
IF ( getNamedVariableListAttributes )
, getNamedVariableListAttributes

[12] IMPLICIT GetNamedVariableListAttributes-Response
ELSE
, getNamedVariableListAttributes

[12] IMPLICIT RejectPDU
ENDIF
IF ( deleteNamedVariableList )
, deleteNamedVariableList

[13] IMPLICIT DeleteNamedVariableList-Response
ELSE
, deleteNamedVariableList

[13] IMPLICIT RejectPDU
ENDIF
ELSE
, defineNamedVariableList

[11] IMPLICIT RejectPDU,
getNamedVariableListAttributes

[12] IMPLICIT RejectPDU,
deleteNamedVariableList

[13] IMPLICIT RejectPDU
ENDIF
ELSE
, defineNamedVariableList

[11] IMPLICIT RejectPDU,
getNamedVariableListAttributes

[12] IMPLICIT RejectPDU,
deleteNamedVariableList

[13] IMPLICIT RejectPDU
ENDIF
IF ( vnam )
IF ( defineNamedType )
, defineNamedType

[14] IMPLICIT DefineNamedType-Response
ELSE
, defineNamedType

[14] IMPLICIT RejectPDU
ENDIF
IF ( getNamedTypeAttributes )
, getNamedTypeAttributes

[15] IMPLICIT GetNamedTypeAttributes-Response
ELSE
, getNamedTypeAttributes

[15] IMPLICIT RejectPDU
ENDIF
IF ( deleteNamedType )
, deleteNamedType

[16] IMPLICIT DeleteNamedType-Response
ELSE
, deleteNamedType

[16] IMPLICIT RejectPDU
ENDIF
ELSE
, defineNamedType

[14] IMPLICIT RejectPDU,
getNamedTypeAttributes

[15] IMPLICIT RejectPDU,
deleteNamedType

[16] IMPLICIT RejectPDU
ENDIF
IF ( input )
, input

[17] IMPLICIT Input-Response
ELSE
, input

[17] IMPLICIT RejectPDU
ENDIF
IF ( output )
, output

[18] IMPLICIT Output-Response
ELSE
, output
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[18] IMPLICIT RejectPDU
ENDIF
IF ( takeControl )
, takeControl

[19] TakeControl-Response
ELSE
, takeControl

[19] IMPLICIT RejectPDU
ENDIF
IF ( relinquishControl )
, relinquishControl

[20] IMPLICIT RelinquishControl-Response
ELSE
, relinquishControl

[20] IMPLICIT RejectPDU
ENDIF
IF ( defineSemaphore )
, defineSemaphore

[21] IMPLICIT DefineSemaphore-Response
ELSE
, defineSemaphore

[21] IMPLICIT RejectPDU
ENDIF
IF ( deleteSemaphore )
, deleteSemaphore

[22] IMPLICIT DeleteSemaphore-Response
ELSE
, deleteSemaphore

[22] IMPLICIT RejectPDU
ENDIF
IF ( reportSemaphoreStatus )
, reportSemaphoreStatus

[23] IMPLICIT ReportSemaphoreStatus-Response
ELSE
, reportSemaphoreStatus

[23] IMPLICIT RejectPDU
ENDIF
IF ( reportPoolSemaphoreStatus )
, reportPoolSemaphoreStatus

[24] IMPLICIT ReportPoolSemaphoreStatus-Response
ELSE
, reportPoolSemaphoreStatus

[24] IMPLICIT RejectPDU
ENDIF
IF ( reportSemaphoreEntryStatus )
, reportSemaphoreEntryStatus

[25] IMPLICIT ReportSemaphoreEntryStatus-Response
ELSE
, reportSemaphoreEntryStatus

[25] IMPLICIT RejectPDU
ENDIF
IF ( initiateDownloadSequence )
, initiateDownloadSequence

[26] IMPLICIT InitiateDownloadSequence-Response,
downloadSegment

[27] IMPLICIT DownloadSegment-Response,
terminateDownloadSequence

[28] IMPLICIT TerminateDownloadSequence-Response
ELSE
, initiateDownloadSequence

[26] IMPLICIT RejectPDU,
downloadSegment

[27] IMPLICIT RejectPDU,
terminateDownloadSequence

[28] IMPLICIT RejectPDU
ENDIF
IF ( initiateUploadSequence )
, initiateUploadSequence

[29] IMPLICIT InitiateUploadSequence-Response,
uploadSegment

[30] IMPLICIT UploadSegment-Response,
terminateUploadSequence

[31] IMPLICIT TerminateUploadSequence-Response
ELSE
, initiateUploadSequence

[29] IMPLICIT RejectPDU,
uploadSegment

[30] IMPLICIT RejectPDU,
terminateUploadSequence

[31] IMPLICIT RejectPDU
ENDIF
IF ( requestDomainDownload )
, requestDomainDownload
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[32] IMPLICIT RequestDomainDownload-Response
ELSE
, requestDomainDownload

[32] IMPLICIT RejectPDU
ENDIF
IF ( requestDomainUpload )
, requestDomainUpload

[33] IMPLICIT RequestDomainUpload-Response
ELSE
, requestDomainUpload

[33] IMPLICIT RejectPDU
ENDIF
IF ( loadDomainContent )
, loadDomainContent

[34] IMPLICIT LoadDomainContent-Response
ELSE
, loadDomainContent

[34] IMPLICIT RejectPDU
ENDIF
IF ( storeDomainContent )
, storeDomainContent

[35] IMPLICIT StoreDomainContent-Response
ELSE
, storeDomainContent

[35] IMPLICIT RejectPDU
ENDIF
IF ( deleteDomain )
, deleteDomain

[36] IMPLICIT DeleteDomain-Response
ELSE
, deleteDomain

[36] IMPLICIT RejectPDU
ENDIF
IF ( getDomainAttributes )
, getDomainAttributes

[37] IMPLICIT GetDomainAttributes-Response
ELSE
, getDomainAttributes

[37] IMPLICIT RejectPDU
ENDIF
IF ( createProgramInvocation )
, createProgramInvocation

[38] IMPLICIT CreateProgramInvocation-Response
ELSE
, createProgramInvocation

[38] IMPLICIT RejectPDU
ENDIF
IF ( deleteProgramInvocation )
, deleteProgramInvocation

[39] IMPLICIT DeleteProgramInvocation-Response
ELSE
, deleteProgramInvocation

[39] IMPLICIT RejectPDU
ENDIF
IF ( start )
, start

[40] IMPLICIT Start-Response
ELSE
, start

[40] IMPLICIT RejectPDU
ENDIF
IF ( stop )
, stop

[41] IMPLICIT Stop-Response
ELSE
, stop

[41] IMPLICIT RejectPDU
ENDIF
IF ( resume )
, resume

[42] IMPLICIT Resume-Response
ELSE
, resume

[42] IMPLICIT RejectPDU
ENDIF
IF ( reset )
, reset

[43] IMPLICIT Reset-Response
ELSE
, reset

[43] IMPLICIT RejectPDU
ENDIF
IF ( kill )
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, kill
[44] IMPLICIT Kill-Response

ELSE
, kill

[44] IMPLICIT RejectPDU
ENDIF
IF ( getProgramInvocationAttributes )
, getProgramInvocationAttributes

[45] IMPLICIT GetProgramInvocationAttributes-Response
ELSE
, getProgramInvocationAttributes

[45] IMPLICIT RejectPDU
ENDIF
IF ( obtainFile )
, obtainFile

[46] IMPLICIT ObtainFile-Response
ELSE
, obtainFile

[46] IMPLICIT RejectPDU
ENDIF
IF ( defineEventCondition )
, defineEventCondition

[47] IMPLICIT DefineEventCondition-Response
ELSE
, defineEventCondition

[47] IMPLICIT RejectPDU
ENDIF
IF ( deleteEventCondition )
, deleteEventCondition

[48] IMPLICIT DeleteEventCondition-Response
ELSE
, deleteEventCondition

[48] IMPLICIT RejectPDU
ENDIF
IF ( getEventConditionAttributes )
, getEventConditionAttributes

[49] IMPLICIT GetEventConditionAttributes-Response
ELSE
, getEventConditionAttributes

[49] IMPLICIT RejectPDU
ENDIF
IF ( reportEventConditionStatus )
, reportEventConditionStatus

[50] IMPLICIT ReportEventConditionStatus-Response
ELSE
, reportEventConditionStatus

[50] IMPLICIT RejectPDU
ENDIF
IF ( alterEventConditionMonitoring )
, alterEventConditionMonitoring

[51] IMPLICIT AlterEventConditionMonitoring-Response
ELSE
, alterEventConditionMonitoring

[51] IMPLICIT RejectPDU
ENDIF
IF ( triggerEvent )
, triggerEvent

[52] IMPLICIT TriggerEvent-Response
ELSE
, triggerEvent

[52] IMPLICIT RejectPDU
ENDIF
IF ( defineEventAction )
, defineEventAction

[53] IMPLICIT DefineEventAction-Response
ELSE
, defineEventAction

[53] IMPLICIT RejectPDU
ENDIF
IF ( deleteEventAction )
, deleteEventAction

[54] IMPLICIT DeleteEventAction-Response
ELSE
, deleteEventAction

[54] IMPLICIT RejectPDU
ENDIF
IF ( getEventActionAttributes )
, getEventActionAttributes

[55] IMPLICIT GetEventActionAttributes-Response
ELSE
, getEventActionAttributes

[55] IMPLICIT RejectPDU
ENDIF
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IF ( reportEventActionStatus )
, reportEventActionStatus

[56] IMPLICIT ReportEventActionStatus-Response
ELSE
, reportEventActionStatus

[56] IMPLICIT RejectPDU
ENDIF
IF ( defineEventEnrollment )
, defineEventEnrollment

[57] IMPLICIT DefineEventEnrollment-Response
ELSE
, defineEventEnrollment

[57] IMPLICIT RejectPDU
ENDIF
IF ( deleteEventEnrollment )
, deleteEventEnrollment

[58] IMPLICIT DeleteEventEnrollment-Response
ELSE
, deleteEventEnrollment

[58] IMPLICIT RejectPDU
ENDIF
IF ( alterEventEnrollment )
, alterEventEnrollment

[59] IMPLICIT AlterEventEnrollment-Response
ELSE
, alterEventEnrollment

[59] IMPLICIT RejectPDU
ENDIF
IF ( reportEventEnrollmentStatus )
, reportEventEnrollmentStatus

[60] IMPLICIT ReportEventEnrollmentStatus-Response
ELSE
, reportEventEnrollmentStatus

[60] IMPLICIT RejectPDU
ENDIF
IF ( getEventEnrollmentAttributes )
, getEventEnrollmentAttributes

[61] IMPLICIT GetEventEnrollmentAttributes-Response
ELSE
, getEventEnrollmentAttributes

[61] IMPLICIT RejectPDU
ENDIF
IF ( acknowledgeEventNotification )
, acknowledgeEventNotification

[62] IMPLICIT AcknowledgeEventNotification-Response
ELSE
, acknowledgeEventNotification

[62] IMPLICIT RejectPDU
ENDIF
IF ( getAlarmSummary )
, getAlarmSummary

[63] IMPLICIT GetAlarmSummary-Response
ELSE
, getAlarmSummary

[63] IMPLICIT RejectPDU
ENDIF
IF ( getAlarmEnrollmentSummary )
, getAlarmEnrollmentSummary

[64] IMPLICIT GetAlarmEnrollmentSummary-Response
ELSE
, getAlarmEnrollmentSummary

[64] IMPLICIT RejectPDU
ENDIF
IF ( readJournal )
, readJournal

[65] IMPLICIT ReadJournal-Response
ELSE
, readJournal

[65] IMPLICIT RejectPDU
ENDIF
IF ( writeJournal )
, writeJournal

[66] IMPLICIT WriteJournal-Response
ELSE
, writeJournal

[66] IMPLICIT RejectPDU
ENDIF
IF ( initializeJournal )
, initializeJournal

[67] IMPLICIT InitializeJournal-Response
ELSE
, initializeJournal

[67] IMPLICIT RejectPDU
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ENDIF
IF ( reportJournalStatus )
, reportJournalStatus

[68] IMPLICIT ReportJournalStatus-Response
ELSE
, reportJournalStatus

[68] IMPLICIT RejectPDU
ENDIF
IF ( createJournal )
, createJournal

[69] IMPLICIT CreateJournal-Response
ELSE
, createJournal

[69] IMPLICIT RejectPDU
ENDIF
IF ( deleteJournal )
, deleteJournal

[70] IMPLICIT DeleteJournal-Response
ELSE
, deleteJournal

[70] IMPLICIT RejectPDU
ENDIF
IF ( getCapabilityList )
, getCapabilityList

[71] IMPLICIT GetCapabilityList-Response
ELSE
, getCapabilityList

[71] IMPLICIT RejectPDU
ENDIF

 -- choices [72] through [77] are reserved for use by services
 -- defined in annex D

IF ( fileOpen )
, fileOpen

[72] IMPLICIT FileOpen-Response
ELSE
, fileOpen

[72] IMPLICIT RejectPDU
ENDIF
IF ( fileRead )
, fileRead

[73] IMPLICIT FileRead-Response
ELSE
, fileRead

[73] IMPLICIT RejectPDU
ENDIF
IF ( fileClose )
, fileClose

[74] IMPLICIT FileClose-Response
ELSE
, fileClose

[74] IMPLICIT RejectPDU
ENDIF
IF ( fileRename )
, fileRename

[75] IMPLICIT FileRename-Response
ELSE
, fileRename

[75] IMPLICIT RejectPDU
ENDIF
IF ( fileDelete )
, fileDelete

[76] IMPLICIT FileDelete-Response
ELSE
, fileDelete

[76] IMPLICIT RejectPDU
ENDIF
IF ( fileDirectory )
, fileDirectory

[77] IMPLICIT FileDirectory-Response
ELSE
, fileDirectory

[77] IMPLICIT RejectPDU
ENDIF
,...
IF ( csr cspi )
, additionalService

[78] AdditionalService-Response
 -- choice [79] is reserved

IF ( getDataExchangeAttributes ),
, getDataExchangeAttributes

[80] GetDataExchangeAttributes-Response
-- Shall not appear in minor version 1

ENDIF
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