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Foreword

ISO (the International Organization for Standardization) is a wabdelfederation of national standards bodies (ISO member
bodies). Thevork of preparing Internation&andard is normally carried outhroughl SO technical committee Each member
body intersted in asubject forwhich a technical commmittee $ibeen etablished ha the right to be repeented on that
committee. International organizat®movernmental and non-governmental, insbaiwith 1SO, also take pat in the work.

ISO collaborates closely with the International Electrotechnical Commission (IEC)|omatérs of electrotechnical
standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

#yg. Publication

Attention & drawvn to the pasibility that some of the elemers of this part of ISO 9506 may be thsubject of patent rigis.
ISO shall not be held responsible for identifying any or all such patent rights.

InternationjalStandard $O 9506-2was prepared by Technical CommitteBQ'TC 184, Industrial automatign systems:d
integration] Subcommittee S6, Architecture, communications and integration framework

This first eflition of SO 9506-2 cancsland replace!SO/IEC 9506-2:1990, oivhichxit corstitutes atechnical révision.

ISO 9506(consists of the following parts, under the generalltitiastrial @utomation systems — Manufacturing Message
Specificatipn

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

Annexes A to C form a normative part of this part of 1ISO.9506. Annexes D to F are for information only,

© 1SO 2000 — All rights reserve iX
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Introductio

n

This part of 8O 9506 provide a wide variety ofservices useful for variols manufacturing and prosgcontrol device. It
is designed to be sed both by #elf and inconjunctiorwith Companiorstandard thatdescribe theapplicationof subsets of these

services to p

articular device types.

The rvices providedby the Manufacturing Message Specification (MMS) range from simple to highly complex. It is not
expected that all ohese services will be supported by all device Thesubset to besupported $ limited in some caes by
CompaniorStandardsand in all caes may be limited by the implemento€haractesticsimportantin selectionof a subset of

services to b

e supported include:

a) appl
b) the
C) the ¢

Security Corn

When imple
implementeg

requiring a higher degree sécurity will have to cosider feature beyond th€scope of thg International Sta

International
Complexity (

SomeMMS 9
often will nof

Keywords

App
App

Infofmation Processing Systems

Man
Man
Nuni
Ope

General
This part of

systems. Iti
Element (AS

cability of the service to the device;

omplexity of services and requirements;
omplexity of provision of a particular class of service via the network versus the ‘complexity g
siderations

menting MMS in secure or safety critical applicsifeatures of the OSk security architecture m
.This International Standard provides simple facilities for authentication (passwords) and acc

Standard does not provides facilities for non-repudiation.
f Services and Requirements

ervices are quite complex asitbuld be cosdered advanced functisnDevices usedin very simple
require such advanced functions, and hence.will not support such MMS services.

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

ication Interworking
ication Layer Protocol

ufacturing Communications Network
ufacturing Message Specification

erical Control System
h Systems Interconnection

ISO 9506.6 one of aset of standard produced to facilitate the interconnection of informe

E)-with respect to other standards by the Basic Reference Model for Open Systems Intercon

f the device.

hy need to be
ess contnad.  Syste
hdard. This

hpplications

ition Bong

5 positioned within the application layer of the Open Systems Interconnection Environment as an Applicegion Servi

hection (ISO 7498).

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

a)

b)

C) of di
d) of di
X

from different manufacturers;

under different managements;

fferent levels of complexity;

fferent ages.
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Purpose
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The purpege of thi part of SO 9506 5 to define theManufacturingM essage SpecificationProtocol. It is most closely rdated

to and lies within the field of application of thdanufacturingMessage Specification Service Definition, ISO 9506-1.

uses services provided by the communication system that it employs for transferring its PDUs.

It

The MMS protocol is structured so that subsets of protocol can be defined. The variations and options available within this f
of 1SO 9506 are ssential to enable &anufacturingMessage Specification to be provided for wide variety of applicatian

Thus, a minimally conforming implementation will not be suitable for use in all possible circumstances. Itis importang,there

to qualify al referencs to this part of SO 9506 with statemers of the optios provided or requiredvith statemend of the

intended |

urpose of lr\m\/iainn Qruse

NOTE Th
dir
(w

It should b
that an im

e services of this pat of 1ISO 9506 ae geneic, and intended to besferenced by Companion Stapds,) e
pcted to a morepecific class of application. The services of this part of ISO 9506 may sd be sed‘in,astan
thout the use of Companion Standards).

b noted that, as the number of valid protocol sequences is very large, it is not pessible with cur
plementatiowill operate the protocol defined ihis part of ISO 9506 correctly’ under all circu

y means of testing to establish confidence that an implementation correctly operates the pr
Circumstances.

ISO 950adiffers fromI1SO/IEC 9506-2:1990 in the following ways:

e matdal in ISO/IEC TR 13345 to specify subsets of’protocol for MMS has been incorpor
D 9506.

the material of Amendments 1 and 2 have beétrincorporated into the document, as well as th

e formal object modelsad in ISO 9506-1provides some type definitions for the protocokpecified
D 9506. Hence, an IMPORT statement occurs in the ASN.1 module.

e services and protocol present in the Companion Standards already published, ISO/IEC 9
D/IEC 9506-5 and ISO/IEC 9506-6, have been incorporated into the base standard.

a result of this incorperation, the need for separate abstract syntaxes for each of the Compa
moved. All Companiofi-Standards can now operate in the single abstract syntax of the base

possible b
sample of
Edition
This part of
a) TH
IS
b) Al
c) Th
IS
d) TH
IS
As
re
ot

The communication requirements of MMS have been generalized so that MMS is described wi
set of services needed for its support. The relation between this abstract set of services and the
sujte .af OSI communication protocols is specified in an annex. This opens the possibility of K

rectly over alternate communication systems (such as reduced stack implementations) as |

ach bwhich is
d-alonemanner

rent techedfpgy to

Bfance. It is
btocol in a represent:

bted into this part of

e Technical Corrigen

in thi part of

506-3, ISO/IEC 950¢

nion Standards has |
standard, although u

er abstract syntaxes remains a possibility for backward compatibility. The separate definitiop of a module in Clau
19 of ISO/IEC 950622990 is no longer needed and this clause has been removed.

th respect to an abst

services provided b
aving MMS operatin
png aalém efjuiv

these abstract services are provided.

a numeric character and, by extension, to consist solely of numeric characters.

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

Many (but not all) occurrences of VisibleString have been replaced by a new production MMSString that provides tt

option of using an extended latin alphabet, suitable for westeropE, and an option to use an arbitrary string of

e)

c
f)
9)

ch
h)

aracters taken from ISO/IEC 10646 or from elsewhere.

A new service, ReconfigureProgramlinvocation, has been introduced into the clause on Program Invocation managem

This service provides a technique of dynamically changing the constituent Domains of a running Program Invocatio

© 1SO 2000 — All rights reserve
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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 it
value established as the name of the Named Type used to construct it in the DefineNamedVariable or DefineNamedTyp
service. This field can be reported with the GetVariableAccessAttributes or GetNamedTypeAttributes samice if

w parameter CBB, has been negotiated.

material of the document has been reorganized to provide more and shorter clauses.

ced with CHOICE { EXTERNAI _EMBEDDED PDV }

Scattered Access and the Real Data type have been removed from the base document and placed in informative annex

In accordance with the recommendations in ISO/IEC 8824-1, all occurrences of EXTERNAL in the protocol have been

i)
ane
)] The
k)
1)
repl
m) The
clau
prov
B) h

Because of the use of the ASN.1 object modeling technique, the protocol now exists in<two separate mod

the object m
andstructurdg
PDUs produ
this edition ¢
reflect all the

There are tw

a) Syn
sepa
the |
defin

b) Som
it int

ASN.1 Modd

The ASN.1

modules are

To obtain these files use the\lnternet location:

PICS of the first edition has been replaced by a clause providing configuration and initializati

des a tabular report for initialization values of other fields as supplied by the implementor.
hs been added that provides an ASN.1 module suitable for communicating the information con

pdel contained ir5D 9506-1, and @aecond module defined in thpart of §0-9506 that dscribes
of all valid PDUs. Despite the fact that the ASN.1 formulation appears diffesent@écasesnev
ced through application of ISO/IEC 93680 are identical with thosefpduced by this edition. For
ontinue to be identified by the major \v@on number one. (The-minor veilon number ha been
new additions to the document.)

0 exceptions to this statement that should be noted.

actic extensions defined by the companion standards are now identified by aewt@aCBBs
irate abstract syntax. Therefore, for any use of MMS involving companion standifiesfabere i
hitiate PDU. However, if the companion standard facilities are not used, the Initiate PDU rem
ed by the first edition.

e small changes have been made to.the tagging in the ChangeAccessControl service (part of
b alignment with corresponding protacol in the GetNameList and Rename services.
les

modules defined in 180 9506 may be obtained fi@SC 4 Secretariat in computer readab
available in two forms: as published and with the IF - ENDIF brackets removed.

<http://forums.nema.org:8080/~iso_tc184_sc5>

bn information. This

e provides initialization prescriptions for some fields (relatively few) of the VMD and| subordinate objects, and

A\ new annex (annex
tained in these tables

ules, one that is part
the content
brileless the
this reason,
changed to

instead of a
5 a change in
ains the same as tha

Amendment 2) to bril

e format. The

Xii
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INTERNATIONAL STANDARD ISO 9506-2:2000(E)

Industrial automation systems -
Manufacturing Message Specification -
Part 2: Protocol specification

1 Scope

TheManufacturingM essage Specification B an application layestandard dsigned tosupport maesaging commurLicatiosnto and
from programmable devices in a Computer Integrated Manufacturing (CIM) environment.

1.1 Specifications
This part df ISO 9506 specifies:

a) procedures foa single pratocol for the transfer of dataand control informatien_from one applicatior] entity to a peer
afplication entity in the MMS-context;

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

C) thestructureof the ManufacturingM essaging SpecificationProtocolDataUnits used for the tragfer of data and control
information.

1.2 Procedures

The proceflures are defined in terms of

a) the interaction betveen peer application yentisighrough the exchange oManufacturing Messagel Specification
Application Protocol Data Units;

b) the interactions between an MMS-provider and the MMS-user isaime gstem through the exghange BfM S
primitives;

c) the¢ interactions between:an MMS-provider andethstractervices provided by the underlying communication system.

1.3 Applicability

These progedures are ‘applicable to instances of communication between systems that support MMSagttication layer
of the OSI|Reference Model, and that require the ability to interconnect in an open systems interconnedtion environment.

1.4 Conformance

This part of 1ISO9506 al® specifies conformance requiremenfor systens implementing thee procedure This part of

ISO 9506 does not contain tests to demonstrate compliance with such requirements.

2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of this pz

of ISO 9506. For dated referensg subsequent amendmento, or revsions of, any of thee publicatios do not apply.
However, partieto agreemestbased on ths part of ISO 9506 are encouraged to itigate thepassbility of applyingthe
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most recent ditions of the normative documeindicated bela. For undated referensethe latat eidition of the normative
document referred to applies. Members of IEC and ISO maintain registers of currently valid International Standards.

ISO/IEC 646:1991

ISO 7498:1984

ISO 7498-2:1989

ISO 7498-3:1989

Information technology - ISO 7-bit coded character set for information interchange.

Information processing systems - Open Systems Interconnection - Basic Ref

erence Model.

Information pocessing systems- Open Sgtems Interconnection Basic Refeence Model -

Part 2: Security Architecture.

Information processing systems- Open Sgtems Interconnection - Bsic Refeence Model -

Part 3: I\Iaming and addrpccing

ISO/TR 850

ISO 8571(all

ISO/IEC 864

ISO/IEC 865

ISO 8822:19

ISO/IEC 882

ISO/IEC 882

ISO/IEC 882

ISO/IEC 882

ISO/IEC 882

ISO 9506-12

:198,

parts)

9-1:1996

0:1996

88

4-1:195,

4-2:1995

5-1:1995

DOO,

ISO/IEC 9545:1989,

ISO/IEC 106

461,199

4-1:1995/Amd. 1:189

4-2:1995/Amd. 1:1996

Information processing systems - Open Systems Interconnection - Service c

Information processng systems - Open Systems Interconnection- File [Fransfer,
Management.

Information tehnolgy - Ope Systems Interconnection - Sarice -definition fo the
Control Service Element.

Information technology ©pen Sgtems Interconnection)- Connectionrignted pot
Association Control Service Element: Protocol-specification.

Information processng systems - Open :Systems Interconnection- Connec
presentation service definition.

Information technology Abstract SyntaxiNotationOne (ASN.1): Specification of §

basic notation->YAmendment 1: Rules of extensibility.
Information technologyAbstract Syntax Notatio®ne (ASN.1): Infomation objects)

Infermation technology - Abstract Abstract Syntax Notatiy
Information object specification - Amendment 1: Rules of extensi

Information technology - ASN.1 encodinges: Specificationof Basic Encoding
Canenical Encoding Rules (CER, and Distinguished Encoding Rules (DER).

Industrial autanationsystems- ManufactuingMessageSpecification Part 1: Sevic
Information technology - Open Systems Interconnection - Application Layer §

Information technology Universal Multiple-Octet Coded Chaacta Set [JCS
Architecture and Basic Multilingual Plane

bnventions.

Accessand

Asociation

bcol fa the

liororiented

ja notation.

Information technology - Afract Syntax Notation One (ASN.1)Specificatiornf

becification.

e (ASN.1):
bility.

Rule(BER),

e definition.
tructure.

b)) - Partl:

ANSI/IEEE 754:1985,

3 Defi

nitions

IEEE Standard for Binary Floating-Point Arithmetic.

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

© 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=c753eaac6c766a8096a4930a3a0d0ab6

ISO 9506-2:2000(E)
For the purposes of this part of ISO 9506, the following definitions apply.
3.1 Reference Model definitions

This part of ISO 9506 ibased on the conceps developedn the Baic ReferenceModel for Open Systenms Interconnection
(ISO 7498), and makes use of the following terms defined in that International Standard:

a} application-entity; €) (N) - protocol;

b} application-process; f) (N) - protocol-data-unit;
c) application-sendce-element: hy (N —layer

d) open system; i) system;

3.2 Service Convention definitions

This partof 1SO 9506 make use of the follaving terns defined in theDS Service Conventios(ISOTR 8509)as they apply
to the Marjufacturing Message Specification:

a) confirm; €) response;

b) inglication; f) serviceqrimitive;
c) primitive; Q) senvice provider;
d) request; h) service user.
3.3 Abstract Syntax Notation definitions

This partof ISO 9506 makes use of the following terms defined in the Abstract Syntax Notation One (Sgétiication
(ISO/IEC 8824):

a) vdlue; m) integer type;

b) type; n) bitstring type;

c) simple type; 0) octetstring type;
d) stiucture type; p) null type;

e) cdmponent type; q) sequence type;

f) tag; r) sequence-of type;
9) tagging; s) tagged-type;

h) type (or value) reference name; t) choice type;

i) character string type; u) selection type;

)] boolean type; V) real type;

k) true; w) object identifier type;
) false; X) module;
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y) production 2) ASN.1 encoding rules;
ag ASN.1 character set;
ab) external type.

3.4 Other definitions

For the purposes of this part of ISO 9506, the following definitions also apply:

34.1

an adjective s ame 3
referenced dnly 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-usegr 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 commmunicating entity that makes use of a VMD for some particular purpose via a service requegt instance.

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

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

3.4.8 Domain:
an abstract @bject that represents a subset of the' capabilities of a VMD that is used for a specific purpossg.

3.49 Domain-specific:

an adjective|used to describe an objecty\whose name has a scope that is a single Domain (i.e. the name can be referenced

all applicatioh associations established with the VMD that may reference this Domain).

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

3.4.11 event{management:
the manageinent 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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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:

aset of recorded, time-tagged event sitions, variable data, and/@ommaents, that may be logically ordered during retrieval.

3.4.18
a decsion

local matter:
made. hy aystem rnnr‘prning ¢ behaviour in fhd\llannfarfnringl\llmmgp Qpnr‘ifir‘afinn that ¢ nat

subject to the

requireme

3.4.19
an abstrag

3.4.20

a specificgtion of the service elements of MMS and semant@sahunicatiorto be usedduringthelifetime of

associatio

3.4.21
that part o

3.4.22
that portio

3.4.23
a detected

3.4.24
a trigger th

3.4.25
an abstrag

3.4.26

an object that is instantiated throGgh the use of some mechanism other than an MMS service.

3.4.27
an alstract
environme

3.4.28

nts of this part of ISO 9506.

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

MMS-context:
.

MMS-provider:
the application entity that conceptually provides the MMS seryice through the exchange of N

MMS-user:
h of the application process that conceptually invokes the Manufacturing Message Specificati

monitored event:
change in the state of an event condition.

network-triggered event:
at occurs due to an explicit solicitation*by a client.

operator station:
t object representing equipment associated with a VMD that provides for input/output interac

predefined object:
Program Inyoecation:

object repnting a dynamic element that sicclosely corresponds to an execution thread in
nt, composed-of a set of Domains.

a PDU thar does'not comply with the requirements of this part of ISO 9506.

protocol error:

an application

IMS PDUs.

ion with an operator.

a multsting

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.
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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 locksmociatedwith a logical or phgical resource that permitaccess to thatresourceonly by anowner of thelock.

3.4.35
the control

Semaphore management:
menlnhnmc

3.4.36
the MMPM t

3.4.37
the MMS-us

3.4.38

Sending MMPM:
hat sends an MMS PDU.

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

Server:

the peer compmunicating entity that behaves as an agent for a VMD for a particular service request instan

3.4.39
an object ing

3.4.40
an abstract

3.4.41
the process
a manner as

3.4.42
a PDU that (

3.4.43
one or more

3.4.44
The inspecti

3.4.45

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

type:
escription of a set of values that may be conveyed.by<he value of a variable.

upload:
to allow subsequent download.
valid PDU:
variable:
data elements that are reéferred to together by a single name or description.
variable access:
bn or modification of variables or components of variables defined at a VMD.

VirtualManufacturing Device (VMD):

an abstract

epresentation of a specific set of resources and functionality at a real manufacturing device

omplies with the requirements of this part of ISO 9506 with respect to structure and meaning,

bf transferring the content of a Domain, including any subordinate objects, via load datenfraelaer, in sch

and a mapping of tt

abstract repvlesentation to the physical and functional aspects of the real manufacturing device.

3.4.46

VMD-specific:

an adjective used to describe ajesbwhose 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 Abb
AA
ACSE
AE
AP

reviations

application association

Association Control Service Element
application entity

application process
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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
MM S Manufacturing Message Specification
(ON Open Systems Interconnection

PDU protocol data unit

ULSM upload state machine

VMD Virtual Manufacturing Device

5 Conventions

5.1 Service Conventions

This partof SO 9506 ses the decriptive conventios contained in th€©3 Service Conyéentios (ISOTR 8509). The model
defines the interactions between the MMS-user and the MMS-provider. Infornrggassad between an MMS-user and an
MMS-provider by service primitives that may convey parameters.

5.2 Base of Numeric Values

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

This part ¢f ISO 9506 uses the abstract syntax notatiofi“defined in ISO/IEC 8824 (ASN.1 Specification)pinin viitle

the intent fand requirements of the ASN.1 Standard, all type reference symbols begin with an uppef case letter. All va
referenceq begin with a lower case letter.
5.4 Supporting Productions
Supporting productianintroduced inthe-¥arious clawses of this part of SO 9506 are d&ribed where they|are referenced

if they areused primarily in one plage:-\When supporting productions are referenced multiple times from different places, th
are collected at the end of the most relevant clause. In any case, an index of productions with page numbers may e found :
end of thig| part of ISO 9506.

5.5 Pass-through Parameters
Many of the parameters of the various MMS services are passed from the request primitive via the seryice's request PDU tc

indication primitive-or from the response primitive via the service's response PDU to the confirm primitive, without ather acti
being taken by the' MMS-provider relative to the parameter.

551 Pass-througint Request Parameters

The type identified by the type reference name shall be the parameter of the same name from the service's requestgrimitive
shall appear as the parameter of the same name in the service's indication primitive, if issued. The value of the pdmameter i
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 PDUorfan opti
parameter is absent in the request PDU, it shall be absent in the indication service primitive.
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If a parameter has a default in tleguesPDU andthis default value is provided in the request service primitive, the Eeam
may be absent in the request PDU. If a parameter has a default value in the request PDU and this paalosaetén ihe
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 nastmedl be the parameter of tlsame name from theervice's resporse primitive,
andshall appear sithe parameter ohe same namen the service's confirm primitive, if ssued. 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 frtma response service primitive, it shall be absent in the response PRUD. |
optional parameter is abhsentin the response PDU _it shall he absent in the canfirm service primiti\/p

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

5.5.3 Enumerated Values in Parameters

For thaese pafameterin theservice description that have enumerated vaduthe valuespecified for the caresponding protocol
parameteshdll bethe value of theame namesge 5.5) from theervice primitive containing the parameter. The Yakmnveyed
in the servide primitive, resulting PDU, and the service primitive that sesalin receipt of theservice primitiveshall be
semantically|equivalent.

NOTE The ¢orrespondencebetweensuch values is identified in this part of 1ISOx9506 through theseiof thesame nams ih the service
primitives and protocol. In theervice specification,such valus aregpecified in all upper cae charactex In|the protool
specffication, the @ of the namesichaosen so &s to satisfy ASN.1 syintax requiremest with the name in upper [g&a charactes
following the usage in the protocol in a comment.

5.6 Negative Confirmation

Most confirmjed MMSservicegprovide for negative canfirmation in the case that an error occurs in the procgssing of the service
request by the responding MMS-user. Soepativeconfirmationshallbeindicatedby a Result(-) parameter and pn "ErrorType"
parametemn theservice'sresporse primitive. A Result(-) parameter and an "ErrorType" parameter thsgfinanticallyequivdent

to those parameters in the response primitive shall appear in the confirm service primitive.

The abstracy syntax for a negative caenfirmation shall be the ErrorPDU of theesesith the "error” field deriyed from the
"Problem" p]arameter in the response, service primitive.

5.7 lodifiers to a Service Request
MMS servicgs allow modifiers to be used with instances of service requests.
In instances ¢f requéests of services that make use of modifiers, the modifiers specified in a RequestPDU|shall be semanticall

equivalent tq and in theame order sithose modifies specified in the requst service primitive. The indication grimitivehall
contain a lis§ of modifiers that is semantically equivalent to, and in the same order as the modifiers in the RequestPDU.

5.8 Presentation of Errors

For eachservice presented in the body of tkipart of 5O 9506, the errarthat may reult from the e of thatservice ae
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 makesuseof the terms Calling and Called MMS-user. The Calling MMS-user is the MM Stheser

issues the Initiate.request service primitive. The Called MMS-user is the MMS-user that issues the Initiate.response servic
primitive.
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NOTE The use of the term "called" in MMS is not the same as the general usage of the term in OSI. Timad&elShe term "calld”
corresponds to &hOSI usage of the term "rgponding". This distinction ha been introduced in order to avoid cagifuin with the
Requesting/Responding MMS-user definition given below.

5.10

Sending and Receiving MMS-user and MMPM

This part of ISO 9506 makesseof the termsSendingand Receiving MMS-user. The Sending MMS-user is the MMS-user

that issues a requet or response serice primitive. The Receiving MMS-user is the MMS-user that receives an indication or

confirmation service primitive.

NOTE Iti
at

an

This partof
an MMS P

5.11

This part 0
MMS-user
the respor

NOTE Iti

an
5.12

This part @
is defined
peer comn
model B pr
may se. A

5.13

All ASN.1
"ISO-9506)
module is
statement;

M oduleNane DEFINITIONS ::= BEGIN

at the beg
of the ASN

important tanotethat,in the course of completion of a confirmeMM S service, bothM M S-users will be sendeis and receiers

simp , peton o & confImelVS sevice. ot S srs vl e sende

[ sends the response.

ISO 9506 makes use of the terms Sending and Receiving MMPEISendingMMPM (s the MM
DU. The Receiving MMPM is the MMPM that receives an MMS PDU.

Requesting and Responding MMS-user

f 1ISO 9506makes use of the terms Requesting and Respondng MMS-u®r-" The Requesting MN
that issues the request service primitive for a service, while sherlRgigM M S-user isthe MMS-u
se service primitive for a service.

5 important tonote that the use of the term RgpondingMM S-user differs from the se of the term Reponding
f other standards. In those standards, the term is used to refeténce the entity that responds to a conr

Client and Server of a Service

As the peer communicating entity that behaves as a VMD for a particular service request ind
nunicating entity that makes use of the VMD for some partjpufpcse via a service requet instan
marily useful in describing theactiors of.theServer, and thain describing the commarsland reporse
real endsystemmayadopttheClienttole,or theServer role, or both during the lifetime of an applic

ASN.1 Definitions
definitionsprovidedin this partof ISO 9506, clauses 7 to 23, and annexes C and D, are plaetA

-MMS-1". The beginning and sing statement indicating thateach ASN.1 definition provided
omitted in order toymake reading of the document easier. Each éSiNitlon provided implicit

nningfthe definition andcontairs the keyvord "END" at the end of the definitionvhereModuleNar
.L'Module of which the definition forms a part.

NOTE

5.14

f 1ISO 9506 makes use of the terms Client and-Seroatento describethe modelof the MMS VMD.

bne time.The first MM S-user sends the requet and receivethe confirmationywhile thesecondVIM S-user receivs the indi@tion

PM thatsends

1S-usr is the
ser that issues

entity in ACSE
ection request.

The Server
Halimnt iBhithe
ce. The/MD
sthat a Glent
atiesoai ation.

5N.1 Module
is a part of this
y contains the

he s the name

Protocol Subset Notation

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

The notation introduced by this part of 19506 has the form of a preprocessorlanguage in which ASN.1is embedded. It

is very similar in concept to the macro preprocessor for the C language. There are only three commands used in this nota

F ( <list of arguments> )

- ELSE
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- ENDIF.

The IF command requisean argument ¢t enclesed in parenthses, the argumerstare the nanseof the conformanceuilding

blocks, eitheservice or parameterOne or moresuch argumergmust appear. If theresimore than one argument,
areseparatedy one or more spaces. The argumensitreated aa boolean variable that ithe value true if the ¢

the arguteen
orsponding

service or parameter building block is supported as a result of the MMS Initiate exchange. If thegsroent, the lines

following the F statement ugo the ELSE statement or to the matchingNBIF statement (if no EBE statement
to be included in the salting ASN.1 definition ifand only if the conformance building blodo named irsupport

appesy are
ed. If there

is more than one arguntgthe lines following the F statement are to be included._if anfthe conformance building blocks in

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

|IF statements may he nested to any rlnlnth; the effect of

IF (k)
IF(y)

ing blocks.)

is to includg the lines following these commands if and dnlyoth x and y are true, that iscif.¢onformange block x and

conformancg block y are both included. (This can be thought of as a 'logical AND' function 0f the conformg

The ELSE sfatement may appear to allow ASN.1 steaits to be included if a conformance’building block is
is similar to the normal use of ELSE in programming languages.

nce buildipg blocks

ot true. Its use

The ENDIF gatements used toend thescope of anff statement or EBE statemeit. EachHHstatement mst have a matching

ENDIF statement.

5.15 Determination of the effective protocol

The protocol|effective for argpecific combinatiorof serviceandparamete€BBs can be determined by the folng procedure:

a) For eachservice CBB and parameter CBB declared or negotiated by the Initiate exclsang® corrspondng

argyment equal to true.

b) Process the entireASN.1 module specified in ths part of SO 9506. For each F statement,
argyment.

the matching ENDIF)

ENDIF. If-an/ELSE statement is present, retain the statements following it to the matchin

i) Discard the IF statement, its matching ENDIF, and the ELSE, if present. The result 3
medule devoid of IF, ELSE, and ENDIF statements.

¢) Inleach production replace any occurrence of a comma followed immediately by a right brace w
delete such commas.

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

evalua the

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

ii) If all the elements of the argument are false, discard the statements following up to the matching ELSE or

g ENDIF.

hould be an ASN.1

ith a right brace; i.e.,

addMSpdu

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.

10 © 1SO 2000 — All rights reserved
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The resulting ASN.1 module is the module that is effective for this combination of CBBs. Receipt offeaB®hibt consisnt
with this module should result in a reject.
6 Elements of Protocol Procedure

This clawse describes the elemerstof protocol procedure related to tsending andreceving of MMS PDUsand their relation
to service primitive events at the MMS-user to MMS-provider boundary.

6.1 Descriptive Conventions

The figuregimrthisclatsetseastandardstatedtagramdescriptive mecharsm—Thefottaving-textsommarizes this mecharsm.
All state dipgrams are shown from the viewpoint of the MMS-provider.

Eachstate grepresentedby abox. The nameof thestate s shown inside the box. Each amorepresents a-trarsitjon into a out
of a state. | The head of the arrow points to the output state, which is the state entered as aesult of the|transition.

Each trasifion is labeledwith theinput action that cases the tragition, and the output actigrite’ be taken updn the trsition.
The inputq are shown above the outputs, and are separated from the outputs by a solid horizontal line.

Service pr|mitive to which a "+" is appended indicateservice primitive containinga Relt(+) parameter.Seryice primitives
to which a|"-" is appended indicate a service primitive containing a Result(;) parameter.

6.2 Entering and Leaving the MMS Environment

The initiat¢, conclude, and abagrvices provide the mechasins for gnteringand leaving the MMS environment. The model
for these gervices (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 i8Q@irBg06Idescribes
the state diagram for each such service request instance independently.

NOTE Other clases of this part of ISO 9506 define additional limitat®aon allowablesequence of service primitives, gnd mayfurther
regtrict the MMS-user.

6.3.1 Confirmed MMS Services

This clausg describes the state transitions for all confirmed services that may be invoked within the MME environmeint. This
of serviceg consists of all services that are requested through the use of the Confirmed-RequestPDU.

The state fransition diagrams in Figure 1 and Figure 2 are applicable for each of these services, and are|applied szdrately tc
instance of each séetvice request. Multiple concurrent service request instances may be outstanding at|any given iastant in
subject to pequéneing rules stated in other clauses of this International Standard.

AllPDUs dss ith-the executi j j ice Confirmed-RequestPI
the Confirmed- ResponsePDU the Conflrmed ErrorPDU, the célemequestPDU the Cancel ResponsePDU the
Cancel-ErrorPDU, and the RejectPDU) shall be sent in the same presentation context.

© 1SO 2000 — All rights reserve 11
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6.3.1.1 The Service Requester

Requester
Idle

CSAoanann

5 Z ot vivo b
Pending

Canceling
Requester

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

Requester
Transitions:
1- x.request 2- Confitmed-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-

The order of|receipt of the Cancél-ResponsePDU and Confirmed-ErrorPDU(x) in transition 5 of 6.3.1.1 sh

This subclayse depicts the,progression of a confirmed MMS service request from the service requester'g
the service fequest primitive is issued, the service is considered to be in the "Requester Idle" state. Up
primitive for gny of the MMS confirmed services, the MMS-provider sends a Confirmed-RequestPDU (spe
that unambiguouslytidentifies the service request instance on the application association) and enters the

Requester".

all not be relevant.

point of view. Befol
on receiggtof a requ
cifying the invoke 1D

state "Sagvice Pend

Upon receipt of a Confirmed-ResponsePDU specifying the service previously requested and the invoke ID that specifies th
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 the

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.

12
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Upon receipt of a cancel request service primitive from the MMS-user, the MMS-provider sends a Cancel-RequestPDU contain
the invoke ID of the service request to be cancelled (this information is obtained from the cancel request primitive paramete
The state "Canceling From Requester” is then entered.

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

If a Cancel-ErorPDU is eceived that specifies an invoke ID that matches the proper instance of the cancel service request, t
MMS-provider issues a cancel confirm service primitive to the MMS-usdnaitimg a Result(-) pameter 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

b) a
m

th
a
as

c)

d) th
If a Confirn
that of the
the servics
Cancel-Er

NOTE 1 Th
sin

If a Confirn
of the sen
MMS-prov|
being can
cancel ser

NOTE 2 Th
sin

The handl

Cancel-ResponsePDU is received whose invoke ID matches the proper instance of the cane

Confirmed-ErrorPDU is received which specifies the service type of the service baiatiedaand
htches that of the service being cancelled;

confirm service primitive for the service being cancelled containing a Result(<) parameter (an
cancellation);

e MMS-provider transitions to the "Requester Idle" state.
ned-ResponsePDU is received that specifies the service type ofithe service being cancelled a
service being cancelled, the MMS-provider issues a confitm service primitive containing a H
e that was in the process of being cancelled. In this €ase, ¢bkreguest is considered to h
orPDU will be received for the cancel service invocation.

s case generally occurs when the Confirmed-ResponsePDU for the service being cancelled and the car
hultaneously by the two MMS-users in a two-way.Simultaneous dialogue.

ned-ErrorPDU is received that specifies thé service type of the service being cancelled whoss
ice being cancelled, and the cause for.the error is not error class SERVICE-PREEMPT and

elled. In this case, the cancel request is considered to have failed, and a Cancel-ErrorPD
/ice invocation.

s case generally occursswhen the Confirmed-ErrorPDU for the service being cancelled and the Canc
hultaneously by the two-MMS-users in a two-way simultaneous dialogue.

ng of erroneous, cancels is described in 6.4.

b| service request;

the invoke 1D

b MMS-provider issues a cancel confirm service primitive to the MMS-user gontaining the Result(+) parameter ar

d specifying the cau

hd the invoke ID matc
Result(+) parameter |
aeddd, and a

cel-RequestPDU are is

invoke ID matches t
brror code CANCEL,

der issues a confirm service primitive containing the Result(-) parameter for the service thal wasdoetse of

) will be received for

bl-RequestPDU are iss

© 1SO 2000 — All rights reserve
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6.3.1.2 The Service Responder

Responde
Idle

Service 6
Pending

5 4

Canceling
Responde

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

Transitions:
1- Confirmed-RequestPDU(x) 2- Xxresponse+
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)

The order infwhich the Cancel:response+ amdsponse- seite primitives are issued in transition 6 of Figune 2 shall not be
relevant.

Figure 2 depicts the-progression of a confirmed MMS service request from the seniceleesppoint of view. Bere the

service Confirmed-RequestPDU is received, the service is considered to be in the "Responder Idle" state. Upon receipt of
Confirmed-RequestPDU for any of the confirmed services identified above, the MMS-provider issues an indication primitive
(specifying the palti\,uial setvicebeit 10 lcqucatcd andanivoketb-that bpcuifica the-serviceinstat u,c) andenteBetivcstate "
Pending Responder".

Upon receipt of a response service primitive containing a Result(+) parameter (specifying the service previously indicated an
an invoke ID that specifies the sen instance), the MMS-provider sends a Confirmed-ResponsePRtif(épg 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 ani

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.

14 © 1S0O 2000 — Al rights reserved
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Upon eceipt of a Cancel-RequestPDU specifying the invoke ID of the matching service instance, the MMS-provider issues
cancel indication sefge primitive specifying the invoke ID of the service request to be cancelled (this information is obtained
from the Cancel-RequestPDU parameters). The state "Canceling 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
specified in 6.4.

The state "Canceling Service Responder” is exited upon receipt of either one of two possible input actions. These dre desci

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 specifyinyttke iID of thematching servi
cgntaining a Result(+) pameter to the MMS-provider, and issues a response service primitive
pdrameter (specifying the error class SERVICE-PREEMPT and error code CANCEL) for the s¢

b) the MMS-provider sends a Cancel-ResponsePDU and a Confirmed-ErrorPDU specifying the se
(With error class SERVICE-PREEMPT and error code CANCEL);

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

The MMS-pser shall not issue a cancel response service primitive containing a Result(+) parameter witho
service primitive containing a Result(-) parameter that specifies the error elass SERVICE-PREEMPT ar
Conversely, the MMS-user shall not issue a response seruiciiyE cortaining a Result(-) parameter that
class SERVICE-PREEMPT and error code CANCEL without also dissuing a cancel response service
Result(+) parameter. Hence, these two events logically occur togéther.

If a cancel
MMS-prov
to have fai

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

6.3.2

This clausg describes the operation of-unconfirmed MMS services. This set of services is defined as th
the UnconfirmedService choice defined’in clause 7.

The state frarntson diagrams indFigtre 3 and Figure 4 are applicable for each of the above identified se

separately

6.3.2.1

ed.

Unconfirmed MMS Services

to each instance(f,each service request.

The Service Requester

Reqguester

Idle

Figure 3 - Unconfirmed Service
as seen by the Service Requester

© 1SO 2000 - All rights reserve

re instance and

ontaining a Result(-

brvice being cancelle

rvice instance cancel

ut also issuseg a resp

d error code CANCE

specifies the error

primitive containing

response specifying the invoke 1D of the matching‘service instance containing a Result(-) parameter is seceived,
der sends a Cancel-ErrorPDU and returns to the-service pending" state. In this case, the cancel requestds consid

bse servicepthat mal

rvices, arltkdre app
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Transition:
1-

y.request
Unconfirmed-PDU(y)

Figure 3 depicts the progression of an unconfirmed MMS service from the service requester's point of view. Before the servic
request primitive is issued, the service is considered to be in the "Requesteatdle’'Upon receipt of a requesinpitive 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 PDUroorePDU will be received. Further, it is not possible to cancel an

unconfirmed

MMS service.

6.3.2.2

Transition:
1-

Figure 4 de
Unconfirmed
for any of th
service bein
state to the'

For unconfir
unconfirmed

6.3.3

The Cancel

The Service Responder

Responder
Idle

Figure 4 - Unconfirmed-Service
as seen by the Service’Responder

Unconfirmed-PDU(y)
y.indication

picts th@rogression of an unconfirmed MMS service from the service responder's point of
-PDU is received, the service'is considered to be in the "Responder Idle" state. Upon receip
P above unconfirmed seryices, the MMS-provider issues @atiodi serice primitive (specifying

j requested based upen, information in the Unconfirmed-PDU received) and transitions from
Responder Idle" state-(into the same state).

med MMS services, the MMS-user may not issue any response primitive. Further, it is not
MMS services

The €ancel Service

service, while it is a confirmed service, does not operate in the same manner as other confirn

view. Before the
of a request primitiv
he particular

the "Responder Idle

possible to cancel al

hed services. When

Cancel servi

Ce IS INVOKed, No new State machine Is created. Rather, the state machine of the service bel

ng cancelled is affect

A Cancel service request cannot be cancelled by another invocation of the Cancel service. The invoke ID specified ih the Canc
service request may not be that of another invocation of the Cancel service, since the Cancel service only operates on thc
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. At
invocation of the Cancel service does not affect the limit on the number of service requests that may be outstandingnat any giv
instant as negotiated by the initiate service. Cancel service requests are not counted in determining if the limit has been reach

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

16
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6.4 Handling of Error Conditions

Uponreceipt of an invalid PDU, the MMS-provider shall issue a reject indication service primitiveMidtB8euseridentifying
the error detected, and shall send a RejectPDU to the system from which the invalid PDU was receivedasé) bistate
change shall occur. If the invalid PDU is determined to be an invalid RejectPDU, a RejectPDU shall not be sent.

Upon receipt ofa Cancel-RequestPDU that attempts to cancel an unknown service request, for example, when the invoke |
specified is not an outstanding confirmed service, the MMS-providersaralh Cancel-ErrorPDUo the sender of the Cancel
request. In this case, the MMS-user is not notified of the erroneous cancel attempt.

NOTE 1 It isposshlefor aCancel-Reques and-a-Cc =Ye or CG =Y Sldis or-theservice requeted tobe
cacelled to be issued comantly by the two communicating MM8ses. Thus,onesideconsidestheseavicetojavecompletel,
wHile the other considers it to be awaiting cancellation. In $hiase, the Cancel reqsefails and theservice.complete normally.

Upon recejpt of a Cancel-ErrorPDWherethe statemachinereferredto by the invoke ID of the service'to be dancelled i t
"Requestef Idle" state, the MMS-provider issues a cancel confirm- service primitive to the-MMS-user.

NOTE 2 Thjs cae occus when a Confirmed-RporsePDU or Caofirmed-ErrorPDU for the Service to be canpelled pasesa
C4dncel-RequestPDU for that service.

6.5 The Reject Service and RejectPDU

The reject(services used to notify an MMS-user of a protocol error that has.occurred. The operation of this servictbeddesc
in 1SO 9506-1, clause 7.

NOTE Thee actios to be taken by akM S-user upon receipt of a reject(ndicatisarvice primitive are alocal matter. |ts impor@nt to
nofe thatas aresult of the possbility thata requet, resporse, or.error may be rejected, the tiid/1S-users involved in a dialogue
mgy not have a common und@nding of thestate of oustanding trasaction object (see ISO 9506-1, clae|7). The abort
sefvice may be used at any time by an MMS-user totefminate the MMS-environment and the applicatior] association.

7 MMS PDU

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

ISO-9506-MMS-1 { iso standard 950@art(2) mms-abstract-g/ntax-version1(1) }
DEFINITIONS ::= BEGIN

EXPORTS AlternateAccess;
ConfirmedServiceRajuest,
Data,
EE-State
Eventdondition,
Identifigr,
Integern32,
MMSSjrib-g,

Obj ectName;
TimeOfDay,
TypeSecification,
Unsigned32,
Unsigneds;

IMPORTS AccessCondition,
AdditionalCBBO ptions,
AdditionSupportO ptions,
Address,

AlarmAckRule,
Control-State,

DomainState,

© 1SO 2000 — All rights reserve 17
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EC-State,
EC-Class,
EE-Duration,
EE-Class,
EventTime,
Journal-Variable,
LogicalStatus,
Modifier,
normalPriorit y,
normalSeverity,

ParameterSyportO ptions,

PhysicalStatus,

Priorit y,
Programl
Running-

Severity,

hvocationState,
Mode,

Servicesrlpporto ptions,

Transitio

S,

TypeDesktrption,

UL State,

VMDStatg

FROM M
MMSpdu ::=
confirme

confirme
IF (unsolicite

confirmei-RequestPDU

unconfirnped-PDU

ENDIF
rejectPD

IF (cancel)
cancel-R
cancel-R

cancel-EqrorPDU

ENDIF
initiate-R
initiate-R

initiate-EqrorPDU

conclude
conclude
conclude

}

MS-Ob ject-Module-1 { iso standard 950@art(1) mms-ohect-model-version1(2)}.

CHOICE {

[0] IMPLICIT Confirmed-Re questPDU,
-RegponsePDU [1] IMPLICIT Confirmed-ResponsePDU,
-ErrorPDU [2] IMPLICIT Confirmed-ErrorPDU,
Status informationReport eventNotification )

[3] IMPLICIT Unconfirmed-PDU,

y [4] IMPLICIT Re jectPDU,

puestPDU
bponsePDU

[5] IMPLICIT Cancel-RequestPRU;
[6] IMPLICIT Cancel-RegponsePDU,
[7] IMPLICIT Cancel-ErrorPDU,

pquestPDU
bsponsePDU

[8] IMPLICIT Initiate=Re* questPDU,
[9] IMPLICIT Initiate=Res ponsePDU,
[10] IMPLICIT Initiate-ErrorPDU,

ReuestPDU [11] IMPLICIT\Conclude-RequestPDU,
ReponsePDU  [12] IMPLICIT Conclude-RegonsePDU,
ErrorPDU [13] IMPLICIT Conclude-ErrorPDU

There are fqurteen types of PDUs in MMS. The Initiate-RequestPDU, the Initiate-ResponsePDU, the |

Conclude-R
Cancel-Res

guestPDUthe Conclude-ResponsePDU, the Conclude-ErrorPDU, the RejectPDU, the Cal
onsePDWand the Cancel-ErrorPDU are defined in clause 8. The remaining PDU types are

7.1 The<Confirmed-RequestPDU

Confirmed-R
invokelD

hitiate-ErrorPDU, the
hcel-RequestPDU, tl
definedin 7.1t0 7.4

eqUESTPDU .= SEQUENCE {
Unsigned32,

IF (attachToEventCondition attachToSemahore )

listOfModifiers SEQUENCE OF Modifier OPTIONAL,
ENDIF
service ConfirmedServiceRguest,
IF (csrcoi)
service-ext [79] Reguest-Detail OPTIONAL
-- shall not be transmitted if value is the value
-- of a tagged type derived from NULL
ENDIF

18
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The Confirmed-RquestPDU is a sequence containing four elementein ursigned integer, an optionalsli of modifiers, a
ConfirmedServiceRequest, and a Request-Detail.

TheinvokelD shall be a32-bit unsigned integer, which shall unambiguody identify aservice requet among all owdtanding
confirmed service requests from a particular MMS-user on a given application assoéiagmyinstantin time, there shalbe

at most one service request outstanding from a particular MMS-us@rapplicationassociatiorfor anygiveninvokelD. The
value of thanvokelD shall be the value provided by the MMS-user in the request service primitiME(&&06-1, clauss).

The invokelD 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 I|stOfMod|f|ers shall be used to prescribe modifiers to the executron of servrce requests. A modrfrer specified in
listOfM odifi n of the service
request. The order of the modrfrers in the list is therefore important. IfsttdfModifiers is not present service request
execution mmay begin immediately upon receipt of the request and without pre-conditions.

The ConfifmedServiceRequest shall be used to identify a confirmed service and the argumentdofitiveqcserice. This
parameter|is further described in 7.1.1.

The effect|of a modifier is modeled by the service invocation state machine provideekin-clause 6. Definjitions of modifiers m
be found in the protocol descriptions in the following clauses of this part of ISO 9506

7.1.1 ConfirmedServiceRequest

ConfirmedgerviceRejuest ::= CHOICE {
IF ( status )
status [0] IMPLICIT Status-Re quest,
ENDIF
IF ( getNaneList)
getNameList [1] IMPLICIT GetNamelList-Re quest,
ENDIF
IF (identify
identify [2] IMPLICIT. Identif y-Request,
ENDIF
IF (rename
renamg [3] IMPLICIT Rename-Request,
ENDIF
IF (read)
read [4] IMPLICIT Read-Re quest,
ENDIF
IF (write)
write [5] IMPLICIT Write-Re quest,
ENDIF
IF (vham vidr)
IF ( getVarigbleAccessAtiributes )
getVaripbleAccessAttributes [6] GetVariableAccessAttributes-Rguest,
ENDIF
ENDIF
IF (vham)
IF (vadr)
IF ( defineNamedVariable )
defineNamedVariable [7]1 IMPLICIT DefineNamedVariable-Request,
ENDIF
ENDIF
ENDIF
IF (vsca)
-- [8] is reserved for a service defined in Annex E
IF ( defineScatteredAccess )
defineScatteredAccess [8] IMPLICIT DefineScatteredAccess-Reest
ENDIF
-- [9]is reserved for a service defined in Annex E
IF ( getScatteredAccessAttributes )

~

~
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getScatteredAccessAttributes

ENDIF

ENDIF

IF (vnam)

IF ( deleteVariableAccess )
deleteVariableAccess

ENDIF

ENDIF

IF (vlis)

IF (vnam)

IF ( defineNamedVariableList )
defineNamedVariableList

ENDIF

[9] IMPLICIT GetScatteredAccessAttributes-Rgquest

[10] IMPLICIT DeleteVariableAccess-Rguest,

[11] IMPLICIT DefineNamedVariableList-Re quest,

IF ( getNamedlVariableListAttributes )
getNamefiVariableListAttributes

ENDIF
IF ( deleteNamedVariableList )
deleteNamedVariableList
ENDIF
ENDIF
ENDIF
IF (vnam)
IF ( defineNamedType )
defineNamedType
ENDIF
IF ( getNamedTypeAttributes )
getNamefiTypeAttributes
ENDIF
IF ( deleteNamedType )
deleteNamedype
ENDIF
ENDIF
IF (input)
input
ENDIF
IF (output)
output
ENDIF
IF (takeControl )
takeContfol
ENDIF
IF (relinquishControl )
relinquishControl
ENDIF
IF ( defineSemaphore )
defineSemahore
ENDIF
IF ( deleteSermpphore )
deleteSemahore
ENDIF
IF ( reportSemagboreStatus )

[12] GetNamedVariableListAttributes-Re quest,

[13] IMPLICIT DeleteNamedVariableList-Request,

[14] IMPLICIT DefineNamedT ype-Request;

[15] GetNamedTypeAttributes-Request,

[16] IMPLICIT DeleteNamed¥ype-Reguest,

[17] IMPLICIT In~ put-Request,

[18] IMPLICIT Out put-Request,

[29] IMPLICIT TakeControl-Re quest,

[20] IMPLICIT Relin quishControl-Request,

[21] IMPLICIT DefineSemaphore-Reguest,

[22] DeleteSemphore-Request,

reportSemgphoreStatus

ENDIF

IF (reportPoolSemahoreStatus )
reportPoolSemahoreStatus

ENDIF

IF (reportSemgphoreEntryStatus )
reportSemaphoreEntryStatus

ENDIF

IF (initiateDownloadSequence )
initiateDownloadSeajuence
downloadSeyment
terminateDownloadSejuence

20

[23] ReportSemaphoreStatus-Rejuest,

[24] IMPLICIT Re portPoolSemahoreStatus-Rejuest,

[25] IMPLICIT Re portSemgphoreEntryStatus-Request,

[26] IMPLICIT InitiateDownloadSequence-Rejuest,
[27] IMPLICIT DownloadSe gment-Request,
[28] IMPLICIT TerminateDownloadSegquence-Reuest,

© 1SO 2000 — All rights reserved



https://standardsiso.com/api/?name=c753eaac6c766a8096a4930a3a0d0ab6

ENDIF

IF (initiateU ploadSeajuence )
initiateU ploadSeguence
uploadSegment
terminateUploadSeajuence

ENDIF

IF ( requestDomainDownload )
requestDomainDownload

ENDIF

IF ( requestDomainpload )
requestDomainlpload

ENDIF

IF (loadDomainContent )
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[29] IMPLICIT InitiateU ploadSejuence-Reuest,
[30] IMPLICIT U ploadSegment-Request,
[31] IMPLICIT TerminateU ploadSejuence-Reguest,

[32] IMPLICIT RequestDomainDownload-Reuest,

[33] IMPLICIT Re questDomainlpload-Request,

loadDgmainContent
ENDIF
IF ( storeDgmainContent )
storeDpmainContent
ENDIF
IF ( deletefomain )
deleteomain
ENDIF
IF ( getDomainAttributes )
getDonmainAttributes
ENDIF
IF ( createHrograminvocation )
createPrograminvocation
ENDIF
IF ( deleteFragraminvocation )
deleteRragraminvocation
ENDIF
IF (start)
start
ENDIF
IF ('stop)
stop
ENDIF
IF (resume
resume
ENDIF
IF (reset)
reset
ENDIF
IF (kill)
kill
ENDIF
IF ( getProdgraminvocationAttributes )
getPrograminvocationAttributes
ENDIF
IF (obtainFHle )
obtainRile
ENDIF

~

[34] IMPLICIT LoadDomainContent-Re quest,

[35] IMPLICIT StoreDomainContent-Request,

[36] IMPLICIT DeleteDomain-Reguest,

[37] IMPLICIT GetDomainAttributes-Re quest;

[38] IMPLICIT CreatePro gramlnygcation-Request,

[39] IMPLICIT DeletePro graminvocation-Request,

[40] IMPLICIT Start:Re quest,

[41] IMPLICI¥'Sto p-Request,

[42] IMPLICIT Resume-Request,

[43] IMPLICIT Reset-Request,

[44] IMPLICIT Kill-Re quest,

[45] IMPLICIT GetPro graminvocationAttributes-Re quest,

[46] IMPLICIT ObtainFile-Re quest,

IF ( defineEventCondition )
defineEventCondition

ENDIF

IF ( deleteEventCondition )
deleteEventCondition

ENDIF

IF ( getEventConditionAttributes )
getEventConditionAttributes

ENDIF

IF ( reportEventConditionStatus )
reportEventConditionStatus

ENDIF
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[47] IMPLICIT DefineEventCondition-Re quest,

[48] DeleteEventCondition-Rguest,

[49] GetEventConditionAttributes-Request,

[50] ReportEventConditionStatus-Request,
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IF (‘alterEventConditionMonitorin g)
alterEventConditionMonitorin g

ENDIF

IF (tri ggerEvent)

tri ggerEv
ENDIF

ent

IF ( defineEventAction )
defineEventAction

ENDIF

IF ( deleteEventAction )
deleteEventAction

ENDIF

IF ( getEventActionAttributes )

[51] IMPLICIT AlterEventConditionMonitorin  g-Request,

[52] IMPLICIT Tri goerEvent-Request,

[53] IMPLICIT DefineEventAction-Re quest,

[54] DeleteEventAction-Rguest,

getEventfctionAttributes

ENDIF

IF ( reportEventActionStatus )
reportEventActionStatus

ENDIF

IF ( defineEvgntEnroliment )

defineEv

ENDIF

IF ( deleteEve
deleteEv

ENDIF

IF (alterEven
alterEver

ENDIF

IF (reportEve
reportEve

ENDIF

IF ( getEventH
getEvent

ENDIF

IF (acknowle
acknowl¢g

ENDIF

IF ( getAlarms
getAlarm

ENDIF

IF ( getAlarmB
getAlarm

ENDIF

IF (readJour
readJour

ENDIF

ntEnrollment

ntEnrollment )
bntEnrollment

Enrollment )
tEnroliment

ntEnrollmentStatus )
ntEnrollmentStatus

EnrollmentAttributes )
EnrollmentAttributes

HgeEventNotification )
dyeEventNotification

bummary )
Summary

FnrollmentSummary )
EnrollmentSummary

al)
hal

IF (writeJournpal )

writeJour|
ENDIF
IF (initialized
initializeJ

hal

urnals)
burnal

ENDIF

[55] GetEventActionAttributes-Re quest,

[56] ReportEventActionStatus-Request,

[57] IMPLICIT DefineEventEnrollment-Re quest,

[58] DeleteEv