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Foreword

© ISO/IEC

ISO (the Interngtional Organization for Standardization) and IEC (the Inter-
national Electrot¢chnical Commission) form the specialized system for worldwide

standardization.

ational bodies that are members of ISO or IEC participate in the

development of International Standards through technical committees established

by the respectivd

ISO and IEC tec|
international org
ISO and IEC, als

organization to deal with particular fields of technical activity.

hnical committees collaborate in fields of mutual interest. Other
inizations, governmental and non-governmental, in liaison with
b take part in the work.

In the field of ipformation technology, ISO and IEC have established a joint
technical commiIlee, ISO/IEC JTC 1. Draft International Standards adopted by the
Jjoint technical cqmmittee are circulated to national bodies for voting. Publication
as an Internatiorjal Standard requires approval by at least 75 % of the nafidnal
bodies casting a yote.

International St
Committee ISO/]
Systems Intercon

andard ISO/IEC 13712-3 was prepared by Joint» Technical
EC JTC 1, Information technology, Subcommittee SC 21, Open
nection, data management and open distributed processing, in

collaboration with ITU-T. The identical text is published as ITU-T
Recommendation X.882.
This part of ISO/JEC 13712 is a partial revision of ISO/IEC 9072-2:1989.

ISO/IEC 13712
technology — Re

onsists of the following parts, under the general title Information
mote operations:

— Part 1: Concepts, model and notation

— Part 2: 041 realizations ~~-Remote Operations Service Element (ROSE)
service defipition

— Part 3: Ol realizations — Remote Operations Service Element (ROSE)
protocol spgcification

Annexes A and B form an integral part of this part of ISO/IEC 13712. Annexes C
and D are for information only.

v
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Introduction

Rerllote operations (ROS) is a paradigm for interactive communication between objects. As such'it C:

desi
one

opetjation being returned to the invoker.

The
way)|
OSI

ITU

app
ele

This
collg
Ass
reali

This

of ROSE in conjunction with”ACSE, RTSE and the Presentation layer as defined in CCIT

ISO

ISO/TEC 13712-3:1995(E)

bn and specification of distributed applications. The basic interaction involved is the invocation o
pbject (the invoker), its performance by another (the performer), possibly followed by a réport of th

concepts of ROS, as specified in ITU-T Rec. X.880 | ISO/IEC 13712-1, are abstract, and may be

network.

LT Rec. X.881 | ISO/IEC 13712-2 provides the framework for the realization of an association c(
cation context. Such an application context is specified primarily-in terms of a collection of a
ents. From a ROS perspective, these ASEs fall into three broad ¢ategories:

a) operation-specific ASEs, which embody knowledge of the definitions of the operations i

b) the Remote Operations ASE (ROSE) which.drives the general-purpose protocol requir
report returns of arbitrary operations;

¢) information transfer ASEs concerned withthe establishment and release of associations

and the communication of the ROSE-protocol information.

Recommendation | International Standard.describes the behaviour of ROSE itself, and the way if
ctions of information transfer ASEs(specifically, the Reliable Transfer Service Element
ciation Control Service Element (ACGSE)) are employed to transfer its protocol control informatior
zation.

Recommendation | International Standard is a revision of CCITT Rec. X.229 | ISO/IEC 9072-2. T

[IEC 9072-2 remains valid after this revision. In addition, this revision makes no change to the ROS

in be used in the
[ an operation by
e outcome of the

realized in many

5. For example, objects whose interactions employ ROS concepts may be separated by a software interface or by an

ntract as an OSI
plication service

the contract;

ed to invoke and

where necessary,

» which different
RTSE) and the
(PCI) in an OSI

he existing usage
[ Rec. X.229 |
E PCIL.
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INTERNATIONAL STANDARD

ITU-T RECOMMENDATION

INFORMATION TECHNOLOGY - REMOTE OPERATIONS: OSI REALIZATIONS -
REMOTE OPERATIONS SERVICE ELEMENT (ROSE) PROTOCOL SPECIFICATION

1

Scope

This Recommendation | International Standard specifies the protocol (abstract syntax) and procedures for the Remote
Operation Service Element. The terms, definitions and mechanisms defined in ITU-T Rec. X.880 | ISO/IEC 13712-1

apply

ROSH services, defined in ITU-T Rec. X.881 | ISO/IEC 13712-2, are provided in conjunction with

Contre
Rec

ISO/IEC 9066-1) and the RTSE protocol (ITU-T Rec. X.228 | ISO/IEC 9066-2), and theBrésentation
Rec. X.216 | ISO/IEC 8822).

The RIOSE procedures are defined in terms of:

This Recommendation | International Standard specifies conformarnce requirements for systems impl
procedlures.

2

The f
text, ¢

to inV|

Stand

2.1

| Service Element (ACSE) services (ITU-T Rec. X217 | ISO 8649) and the ACSE
X.227 | ISO 8650), optionally the Reliable Transfer Service Element (RTSE) services. (ITU-]

a) the interactions between peer ROSE protocol machines throlgh™ the use of RTSE {§
Presentation service;

b) the interactions between the ROSE protocol machine and itS-service-user.

Normative references

llowing ITU-T Recommendations and International Standards contain provisions which, through r

rdization Bureau of the ITU maintains a list of currently valid ITU-T Recommendations.

Identical Recommendations | International Standards

—  ITU-T Recommiendation X.200 (1994) | ISO/MEC 7498-1:1994, Information technology —
Interconnection — Basic Reference Model: The Basic Model.

—  ITU.IRecommendation X.210 (1993) | ISOMEC 10731:1994, Information technology —
Interconnection — Basic Reference Model — Conventions for the definitions of OSI services.

~( JITU-T Recommendation X.215 (1994) | ISO 8326:—D), Information processing systems —

e Association
rotocol (ITU-T

Open

Open

Open

Interconnection — Basic connection oriented session service definition.

— ITU-T Recommendation X.216 (1994) | ISO/MEC 8822:1994, Information technology —
Interconnection — Presentation service definition.

Open

—  ITU-T Recommendation X.217 (1995) | ISO 8649:—2), Information processing systems — Open

Interconnection — Service definition for the Association Control Service Element.

—  ITU-T Recommendation X.227 (1995) | ISO 8650:—3), Information processing systems — Open

Interconnection — Protocol specification for the Association Control Service Element.

ere and are specialized for an OSI realization as specitied 1n this Recommendation | InternatlonaJLStandard. The

[ Rec. X.218 |
kervice (ITU-T

ervices or the

ementing these

eference in this
pnstitute provisions of this Specification. At'the time of publication, the editions indicated were valid. All Recom-
mendations and Standards are subject to revision, and parties to agreements based on this Specification
estigate the possibility of applying the' most recent editions of the Recommendations and Stanglards indicated
below] Members of IEC and ISO maintain'registers of currently valid International Standards. The Telec

pre encouraged

bmmunications

Systems

Systems

Systems

Systems

Systems

Systems

— ITU-T Recommendation X.680 (1994) | ISO/IEC 8824-1:1995, Information technology — Abstract Syntax

Notation One (ASN.1): Specification of basic notation.

1) To be published. (Revision of ISO 8326:1987)
2) To be published. (Revision of ISO 8649:1988)
3) To be published. (Revision of ISO 8650:1988)

ITU-T Rec. X.882 (1994 E)


https://iecnorm.com/api/?name=e0d3b85c70e0c1bf9dc356a00f311df6

ISO/MIEC 13712-3 : 1995 (E)

© 2.2

2.3

3

3.1

This Recomm|
and makes usd

2

Paired Recommendations | International Standards equivalent in technical content

Add

Defiinitions

Ref

ITU-T Recommendation X.681 (1994) | ISO/IEC 8824-2:1995, Information technology — Abstract
Notation One (ASN.1): Information object specification.

ITU-T Recommendation X.682 (1994) | ISO/IEC 8824-3:1995, Information technology — Abstract
Notation One (ASN.1): Constraint specification.

ITU-T Recommendation X.683 (1994) | ISO/IEC 8824-4:1995, Information technology — Abstract
Notation One (ASN.1): Parametrization of ASN.1 specifications.

Syntax

Syntax

Syntax

ITU-T Recommendation X.690 (1994) | ISO/IEC 8825-1:1995, Information technology — ASN.1 encoding
rules: Specification of Basic Encoding Rules (BER), Canonical Encoding Rules (CER) and Distinguished

Encoding Rules (DER).

ITU-T Recommendation X.880 (1994) | ISO/IEC 13712-1:1995, Information technology — Remote

Operations: Concepts, model and notation.

ITU-T Recommendation X 881 (1994) | ISOAEC 13712-2:1995, Information technology —

emote

Operations: OSI realizations — Remote Operations Service Element (ROSE) service definition.

ITU-T Recommendation X.218 (1993), Reliable transfer: Model and service definition.

ISO/IEC 9066-1:1989, Information processing systems — Text communication. - Reliable traj
Part 1: Model and service definition.

ITU-T Recommendation X.228 (1988), Reliable transfer: Protocol specifioation.

ISO/IEC 9066-2:1989, Information processing systems — Text communication — Reliable traj
Part 2: Protocol specification.

CCITT Recommendation X.219 (1988), Remote operations: Model, notation and service definition

ISO/TIEC 9072-1:1989, Information processing systems(=\Fext communication — Remote opera
Part 1: Model, notation and service definition.

CCITT Recommendation X.229 (1988), Remote operations: Protocol specification.

ISO/IEC 9072-2:1989, Information processing<systems — Text communication — Remote opera
Part 2: Protocol specification.

itional references

CCITT Recommendation X.410_(1984), Message handling systems: Remote operations and 1
transfer service

erence model-definitions

endation | International Standard is based on the concepts developed in ITU-T Rec. X.200 | ISO/]
of the following terms defined in it:

a)

sfer

|

psfer —

ions

tions

eliable

EC 7498-1

application layer;

b)
9)
d)
e)
f)
g)
h)
i)
)}
k)

application-process;

application-entity;
application-service-element;
application-protocol-data-unit;
application-protocol-control-information;
presentation-service;
presentation-connection;

session-service;

session-connection; and

transfer syntax.

ITU-T Rec. X.882 (1994 E)
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3.2 Service conventions definitions

This Recommendation | International Standard makes use of the following terms defined in ITU-T Rec. X.210 |
ISO/IEC 10731:

a) service-provider;

b) service-user;

c) confirmed service;

d) non-confirmed service;
e) provider-initiated service;
f)  primitive;

g) request (primitive);

h) indication (primitive);
i)  response (primitive); and

j)  confirm (primitive).

3.3 Presentation service definitions

This R¢gcommendation | International Standard makes use of the following termis defined in ITU-T Rec. X.216 |
ISO/IEC 8822:

a) abstract syntax;
b) abstract syntax name;
C) presentation context;

d) defined context set.

34 Association control definitions

This Rg¢commendation | International Standard makes use of the following terms defined in ITU-T Rec. X.217 |
ISO 8649:

a) application-association; association;
b) application context;

c) association control service element.

3.5 Reliable transfer‘definitions

This R¢commendation, |\International Standard makes use of the following terms defined in CCITT Rec. X.218 |
ISO/IEC 9066-1:

—  Reéliable Transfer Service Element.

3.6 ROSE service definitions

This Recommendation | International Standard makes use of the following terms defined in ITU-T Rec. X.881 |
ISO/IEC 13712-2:

a) association-initiating-application-entity; association-initiator;

b) association-responding-application-entity; association-responder;
c) invoking-application-entity; invoker;

d) performing-application-entity; performer;

e) requestor;

f) acceptor;

g) linked-operations;

h) parent-operation;

ITU-T Rec. X.882 (1994 E) 3
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i)  child-operation;
j) remote operation service element;
k) ROSE-provider;
1) ROSE-user;
m) RTSE-user.
3.7 Remote operation protocol specification definitions

For the purpose of this Recommendation | International Standard the following definitions apply:

371 remote-operation-protocol-machine: The protocol machine for the remote operation service element

specified in tw:‘.dard.
3.7.2 requesting-remote-operation-protocol-machine: The remote-operation-protocol-machine whese

user is the regjiestor of a particular remote operation service element service.

dervice-

3.7.3 accgpting-remote-operation-protocol-machine: The remote-operation-protocol-machine|whose service-user

is the acceptot

for a particular remote operation service element service.

4 Abbreviations

4.1 Data units

APDDU  Application-protocol-data-unit

PCI

Protocol control information

PDY Presentation data value

4.2 Types of application-protocol-data-units

The following

abbreviations have been given to the-application-protocol-data-units defined in this Recommen

International $tandard:

Invgke RO-INVOKE servige-application-protocol-data-unit

rnResult RO-RESULT service application-protocol-data-unit

RetI
ReturnError RO-ERROR'service application-protocol-data-unit

Rejgct RO-REJECT-U/P service application-protocol-data-unit

4.3 Other abbreviations

lation |

The following abbreviations are used in this Recommendation | International Standard:
AE Application entity
ACSE Association control service element
ASE Application service element
ASN.1 Abstract Syntax Notation One

RO (or ROS) Remote Operations

ROPM Remote Operations Protocol Machine

ROS

E Remote Operations Service Element

RT (or RTS) Reliable Transfer

RTSE Reliable Transfer Service Element

4 ITU-T Rec. X.882 (1994 E)
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5 Conventions

This Recommendation | International Standard employs a tabular presentation of the parameters of its pseudo-primitives
and for the fields of its APDUs. In clause 7, tables are presented for each pseudo-primitive and each ROSE APDU. Each
parameter or field is summarized using the following notation:

blank  Not applicable

M Presence is mandatory

U Presence is a ROSE-user option

C Conditional

req Source is related request primitive
ind Sink is related indication primitive
resp Source is related response primitive
conf Sink is related confirm primitive

sp Source or sink is the ROPM

In additjon, the notation (=) indicates that a parameter value is semantically equal to the yalue to its left in the table.

This Rgcommendation | International Standard employs ASN.1, as specified in ITU=T Rec. X.681 | ISO/IEC 8824-2, to
define the REALIZATION information object class. It also provides notation by which designers of ROS replizations can
specify [particular instances of the class.

The strycture of each ROSE APDU is specified in ITU-T Rec. X.880 | ISO/IEC 13712-1 using ASN.1.

6 Overview

6.1 Service provision

The prqtocol specified in this Recommendation | Initernational Standard provides the ROSE services defiped in ITU-T
Rec. X881 | ISO/IEC 13712-2. These services @ve listed in Table 1 reproduced from Table 1 of ITU-T| Rec. X.881 |
ISO/IEC 13712-2.

Table 1 - ROSE services

Service Type
RO-INVOKE Non-confirmed
RO*RESULT Non-confirmed
RO-ERROR Non-confirmed
RO-REJECT-U Non-confirmed
RO.REJECT.P Pravider-initiated
RO-BIND Confirmed
RO-UNBIND Confirmed
6.2 Association and transfer services

The ROSE protocol specified herein needs a transfer service to pass information in the form of ROSE APDUs between
peer application-entities, and, if a connection package is involved in the association contract, an association service to
establish and release associations between the application-entities. These services are provided by use of various ASEs
together with the OSI Presentation service.

ITU-T Rec. X.882 (1994 E) 5
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This specification is structured into the description of a generic protocol (see clause 7), together with a number of
specific realizations of the association service (see clause 8) and of the transfer service (see clause 9). The generic
protocol is independent of the particular realizations chosen.

NOTE - It is envisaged that other association and transfer realizations may be defined, both as future extensions to this
standard, and on a proprietary basis.

Two specific association realizations are included, one based upon ACSE and one on RTSE. Two specific transfer
realizations are included, based respectively on the use of P-DATA and RT-DATA to transfer the APDUs.

6.3 Protocol model

The services pf ROSE, as defined in ITU-T Rec. X.881 | ISO/IEC 13712-2, are provided by the Remote-Opgrations
Protocol Machine (ROPM). The ROPM uses the services provided by the OSI Presentation service provider, tpgether
with a collection of ASEs which shall include an o-ASE, may include a T-ASE, and may also include-ASEs supporting

these. The cqgllection always includes ACSE. Different OSI realizations of ROS result from the use of d

collections.

This model is depicted in Figure 1.

O-;;SES |

O-A:Es |

Basic ROPM

A 4

Supporting ASEs

y J \ 4

o-ASE

T-ASE o-ASE

A

\4

A
\ 4

Basic ROPM
4 A
Supporting ASEs J
1-ASE
\ 4

PRESENTATION-SERVICE PROVIDER

q-ASE
1ASE
FI%OPM

ASE providing association establishment and release
ASE providing information transfer
Remote Operations protocol machine

TISO4470-94/d01

O-ASEs

Operation-specific ASEs

Figure 1 - Protocol model

fferent

In general, ROSE does not assume that it has exclusive use of the services of the a-ASE, t-ASE, supporting ASEs, or
the Presentation layer. Furthermore, the use of service parameters whose values are unconstrained by the ROSE protocol
specification can be specified as appropriate by the application context designer. Any exceptions to this are indicated in

the specification of the

appropriate realization.

6 ITU-T Rec. X.882 (1994 E)
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7 Basic ROSE elements of procedure

The basic ROSE protocol consists of the following elements of procedure:

a) association-establishment;
b) association-release;

c) association-abort;

d) invocation;

e) return-result;

f) return-error;

Q) user-reiect:
JeL4

ISO/IEC 13712-3 : 1995 (E)

h) provider-reject.

In the fpllowing subclauses, a specification of each of these elements of procedure is presented. dn so doing
pseudofprimitives are used to describe the use of the association and transfer services. Each realization of

in clauges 8 and 9 describes the actual primitives which are used if that realization is employed-

For the|association services, the pseudo-primitives are shown in Table 2.

Table 2 — Pseudo-primitives for association realizations

r, a number of
these services

Assumed service Pseudo-primitive req. ind. resp. conf.
Association establishment ESTABLISH
application context M M(=)
release can fail M C €=
user data U C(=) U d=)
result M M=)
Association release RELEASE
user data U C(=) U d=)
result M M=)
Association abort-user ABORT
source M
user data U C=
Association abort=provider ABORT-P
provider reason C

The result parameter of ESTABLISH takes the symbolic values “accepted” and “rejected”.

The release can fail parameter takes the symbolic values “true” and “false”. In successive primitives of this service, the
value of the parameter can change from “true” to “false” but not vice versa. This parameter is present on the response or

confirm if and only if the result parameter takes the value “accepted”.

The result parameter of RELEASE takes the three symbolic values “accepted”, “rejected-released” and “rejected-not-

released”.

The source parameter of the ABORT takes the symbolic values "association-control service-user" or "association-control-

service-provider.

The value of user information parameter depends on the application context in place.

The provider-reason parameter of the ABORT-P takes the symbolic values defined in ITU-T Rec. X.216 | ISO/IEC 8822.

ITU-T Rec. X.882 (1994 E) 7
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For the transfer services, the pseudo-primitives are shown in Table 3.

The use of the
the data types

Table 3 — Assumed primitives for transfer realizations

Assumed service Pseudo-primitive req. ind.
Information transfer TRANSFER
user-data M M(=)

7.1 Association-establishment

7.1.1 Purpose

The attempted

7.1.2 APD
The associatio
defined if and|

bind operatior
(see ITU-T Re

7.1.2.1 Bind

The BindInvol

The Argumen

Us used

[ Invoke

corresponding to these APDUs are specified using ASN.1.

Table 4 — BindInvoke APDU fields

establishment of an association through the invocation of a bind operation.

n-establishment procedure uses the BindInvoke, BindResult, anid BindError APDUs. These APD
only if, respectively, the &ArgumentType, &ResultType and &ParameterType fields are defined

and its associated error used in the connection package~that is used for dynamic association

. X.880 | ISO/IEC 13712-1 for a definition of the corre§poriding information object classes).

Field name

Presence

Source

Sink

Argument

U

req.

ind.

7.1.2.2 Bieresult

field is derived from the & ArgumentType field of the bind operation.

712-1,

Us are
for the
rontrol

te APDU is used in the request to establish an association. The fields of this APDU are listed in Table 4.

The BindResult APDU is used to indicate the successful establishment of an association. The fields of this APDU are

listed in Table

5.

The Result field is derived from the &ResultType field of the bind operation.

Table 5 - BindResult APDU fields

Field name

Presence

Source

Sink

Result

U

resp.

conf.
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7.1.2.3 BindError

The BindErrorAPDU is used to indicate that the attempt to establish an association was unsuccessful. The fields of this
APDU are listed in Table 6.

The Error-Parameter field is derived from the &ParameterType field of the error associated with the bind operation.

Table 6 — BindError APDU fields

Field name Presence Source Sink

Error-Parameter U resp. conf.

7.1.3 Association-establishment procedure

This prpcedure is driven by the following events:

a) an RO-BIND request;

b) a BindInvoke APDU as user data on an ESTABLISH indication primitive;
¢) an RO-BIND response with outcome of “result”;

d) aBindResult APDU as user data on an ESTABLISH confirm.primitive with result of “accepted”.
e) an RO -BIND response with outcome of “error”;

f) aBindError APDU as user data on an ESTABLISH confirm primitive with result of “rejected”.

SendinlE the BindInvoke APDU or BindResult APDU\or BindError APDU is optional when, respectively, the
&argumentTypeOptional or &resultTypeOptional or &parameterTypeOptional fields of the bind operation| and error are
set to TRUE.

7.1.3.1f RO-BIND request

it in the user-data parameter of anESTABLISH request. The release can fail parameter takes its settings from the

The refruesting ROPM forms a BindInydke APDU from the Argument parameter of the RO-BIND request, and conveys
&unbindCanFail field of the connection package identified by the application context parameter.

7.1.3.2 BindInvoke APDU

The adcepting ROPMissues an RO-BIND indication, whose Argument parameter is derived from the BindInvoke
APDU

7.1.3.3] RO-BIND response with outcome of ‘“result”

pting F : A R 2 ete e response, and
conveys it in the user—data parameter of an ESTABLISH response whose result parameter takes the value “accepted”. The
unbind can fail parameter of the RO-BIND response governs the setting of the release can fail parameter of the
ESTABLISH response.

7.1.3.4 BindResult APDU

The requesting ROPM issues an RO-BIND confirm, whose Bind-Result parameter is derived from the BindResult
APDU.

7.1.3.5 RO-BIND response with outcome of “error”

The accepting ROPM forms a BindError APDU from the Bind-Error parameter of the RO-BIND response, and conveys
it in the user-data parameter of an ESTABLISH response.

ITU-T Rec. X.882 (1994 E) 9
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7.1.3.6 BindError APDU

The requesting ROPM issues an RO-BIND confirm, whose Bind-Error parameter is derived from the BindError APDU.

7.2 Association-release

7.21 Purpose
The attempted release of an association through the invocation of an unbind operation.
7.2.2 APDUs used

The association-release procedure uses the UnbindInvoke, UnbindResult, and UnbindError APDUs. These APDUs are
defined if and only if, respectively, the &ArgumentType, &ResultType and &ParameterType fields are defined for the
unbind operatipmandts—associatederror used 11 thecommection package tirat s usedfor dymammicassocatiomr gontrol

(see ITU-T Reg. X.880 | ISO/IEC 13712-1 for a definition of the corresponding information object classes).
7.2.2.1 UnbjndInvoke

The UnbindInyoke APDU is used in the request to release an association. The fields of this APDU arellisted in Talple 7.

The Argument|field is derived from the &ArgumentType field of the unbind operation.

Table 7 — UnbindInvoke APDU fields

Field name

Presence

Seurce

Sink

Argument

U

req.

ind.

7.2.2.2 Unl:LndResult

The UnbindR
in Table 8.

The Result fiell

Table 8 — UnbindResult APDU fields

d is derived from the &ResultType field of the unbind operation.

ult APDU is used to indicate the successful'release of an association. The fields of this APDU arg

Field name

Presence

Source

Sink

Result

U

resp.

conf.

7.2.2.3 Unb

ndError

listed

The UnbindErrorAPDU is used to indicate that the request to release an association is refused. The fields of this APDU
are listed in Table 9.

The Parameter field is derived from the &ParameterType field of the error associated with this unbind operation.

Table 9 — UnbindError APDU fields

Field name

Presence

Source

Sink

Parameter

U

resp.

conf.

10 ITU-T Rec. X.882 (1994 E)
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Association-release procedure

This procedure is driven by the following events:

a) an RO-UNBIND request;
b) an UnbindInvoke APDU as user data on an RELFASE indication primitive;
¢) RO-UNBIND response with outcome of “result”;

d) an UnbindResult APDU as user data on an RELEASE confirm primitive with result of "success".

e) RO-UNBIND response with outcome of “error-bound” or “error-unbound”

f) an UnbindError APDU as user data on an RELEASE confirm primitive with result of "failure".

Sending the UnbindInvoke APDU or UnbindResult APDU or UnbindError APDU is optional when, respectively, the
&argumentTypeOptional or &resultTypeOptional or &parameterTypeOptional fields of the unbind operation or its

associd

ted error is set to TRUE.

7.2.3.1 RO-UNBIND request

The re
convey

7.2.3.2

The ag
APDU|

7.2.3.3

The ag
and co

s it in the user data parameter of a RELEASE request.

UnbindInvoke APDU

cepting ROPM issues an RO-UNBIND indication, whose Argument paratneter is derived from the

RO-UNBIND response with outcome of “result”

hveys it in the user-data parameter of a RELEASE response,

7.2.3.4 UnbindResult APDU

uesting ROPM forms an UnbindInvoke APDU from the Argument parameter of the-RO-UNBIND request, and

UnbindInvoke

cepting ROPM forms an UnbindResult APDU from the Unbind-Result parameter of the RO-UNBIND response

The r¢questing ROPM issues an RO-UNBIND .cenfirm, whose Unbind-Result parameter is derived from the
UnbinJlResult APDU.

7.2.3.§ RO-UNBIND response with outcome of “error-bound” or “error-unbound”

The adcepting ROPM forms an UnbindError APDU from the Unbind-Error parameter of the RO-UNBIND response,
and cqnveys it in the user-data parameter of an RELEASE response. If the outcome of “error-boungl” occurs, the
associgtion continues to exist.

7.2.3.4 UnbindError APDU

The refjuesting ROPM issues an RO-UNBIND confirm with outcome of “error-bound” or “error-unbound”, and whose
Unbin]:-Error parameter is derived from the UnbindError APDU. If the outcome of “error-bound” occurs, fhe association
continyies to exist:

7.3

Association-abort

7.3.1

Association-abort purpose

The abnormal release of an association by the association control service user or the association control service provider.

7.3.2

NOTE - This may also occur as a result of an event signalled by the underlying communications infrastructure.

Association-abort-procedures

The association abort procedures is driven by the following events:

a)
b)

an ABORT request or indication primitive; or

an ABORT-P indication primitive.

Case a) signals the abnormal release of an association by the association service-user or the association-control-service
provider. Case b) signals the release of the association because of an abnormal event signalled by the underlying
communications infrastructure. The association is released immediately and any PDUs in transit are lost.

ITU-T Rec. X.882 (1994

E) 11
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7.4 Invocation

7.4.1 Purpose

The invocation procedure is used by one AE (the invoker) to request an operation to be performed by the other AE (the
performer).

74.2 APDUs used

The invocation procedure uses the Invoke APDU. The fields of the Invoke APDU are listed in Table 10.

Table 10 - Invoke APDU fields

Field name Presence Source Sink
Invoke-id M req. ind.
Linked-id 8] req. ind.
Operation-id M req. ind.
Argument U req. ind.

74.3 Invacation procedure

This procedurg is driven by the following events:
a) |an RO-INVOKE request primitive from the requestor;
b) |an Invoke APDU as user-data of a TRANSFER indication primitive.

7.4.3.1 RO-INVOKE request primitive

The requesting ROPM forms an Invoke APDU from the parameter values of the RO-INVOKE request primifive. It
issues a TRAMSFER request primitive. The user-data-parameter of the TRANSFER request primitive contains the [nvoke
APDU.

The requesting ROPM waits either for a TRANSFER indication primitive from the TRANSFER service-provider|or any
other primitivg from the requestor.

7.4.3.2 Invdke APDU

The accepting[ROPM receives, an’Invoke APDU from its peer as user-data on a TRANSFER indication primitive] If any
of the fields of the Invoke3APDU are unacceptable to this ROPM, the provider-reject procedure is performed, pnd no
RO-INVOKE findication primitive is issued by the ROPM.

If the Invoke APDU is'acceptable to the accepting ROPM, it issues an RO-INVOKE indication primitive to the agceptor.
The RO-INV(QKE indication primitive parameters are derived from the Invoke APDU.

The accepting ROPM waits either for a TRANSFER indication primitive from the TRANSFER service-provider or any
other primitive from the acceptor.

74.4 Use of the Invoke APDU fields
The fields of the Invoke APDU are used as follows.
7.4.4.1 Invoke-id

This is the Invoke-id parameter value of the RO-INVOKE request primitive. It appears as the Invoke-id parameter value
of the RO-INVOKE indication primitive.

The value of this field is transparent to the ROPM and shall not be the value absent:NULL; however the value may be
used in the provider reject procedure.

12 ITU-T Rec. X.882 (1994 E)
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7.4.4.2 Linked-id

This is the Linked-id parameter value of the RO-INVOKE request primitive. It appears as the Linked-id parameter value
of the RO-INVOKE indication primitive.

The value of this field is transparent to the ROPM and shall not be the value absent:NULL.
7.4.4.3 Operation-id

This is the Operation-id parameter value of the RO-INVOKE request primitive. It appears as the Operation-id parameter
value of the RO-INVOKE indication primitive.

The value of this field is transparent to the ROPM.

7.4.44 Argument

P hrameter value
of the O INVOKE indication primitive.

The vajue of this field is transparent to the ROPM.

7.5 Return-result

7.5.1 Purpose

The refurn-result procedure is used by one AE (the performer) to request the transfer of the result of ja successfully
perforined operation to the other AE (the invoker).

7.5.2 APDUs used
The refurn-result procedure uses the ReturnResult APDU.

The fidlds of the ReturnResult APDU are listed in Table 11.

Table 11 - ReturnResult APDU fields

Field name Presence Source Sink
Invoke-id M req. ind.
Operation-id C req. ind.
Result U req. ind.

7.5.3 Return-result procedure

This pfocedure is driven by the following events:

a)~ ;an RO-RESULT request primitive from the requestor;

b) an ReturnResult APDU are user-data of a TRANSFER indication primitive.

7.5.3.1 RO-RESULT request primitive

The requesting ROPM forms an ReturnResult APDU from the parameter values of the RO-RESULT request primitive. It
issues a TRANSFER request primitive. The user-data parameter of the TRANSFER request primitive contains the
ReturnResult APDU.

The requesting ROPM waits either for a TRANSFER indication primitive from the TRANSFER service-provider or any
other primitive from the requestor.

7.5.3.2 ReturnResult APDU

The accepting ROPM receives an ReturnResult APDU from its peer as user-data on a TRANSFER indication primitive.
If any of the fields of the ReturnResult APDU are unacceptable to this ROPM, the provider-reject procedure is
performed, and no RO-RESULT indication primitive is issued by the ROPM.

ITU-T Rec. X.882 (1994 E) 13
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If the ReturnResult APDU is acceptable to the accepting ROPM, it issues an RO-RESULT indication primitive to the
acceptor. The RO-RESULT indication primitive parameters are derived from the ReturnResult APDU.

The accepting ROPM waits either for a TRANSFER primitive from the TRANSFER service-provider or any other
primitive from the acceptor.

7.5.4 Use of the ReturnResult APDU fields

The ReturnResult fields are used as follows.

7.5.4.1 Invoke-id

This is the Invoke-id parameter value of the RO-RESULT request primitive. It appears as the Invoke-id parameter value
of the RO-RESULT indication primitive.

The value of this—field+

d-is-transpare ay be
used in the proVider-reject procedure.

7.54.2 Opergtion-id

This is the Opefation-id parameter value of the RO-RESULT request primitive. It appears as the Operation-id parameter
value of the RQ-RESULT indication primitive.

The value of this field is transparent to the ROPM.
This field shall pe present only if the Result field is present.

7.5.4.3 Result

This is the Resylt parameter value of the RO-RESULT request primitive. It appears as the Result parameter value pf the
RO-RESULT indication primitive.

The value of this field is transparent to the ROPM.

7.6 Return-error

7.6.1 Purppse

The return-errof procedure is used by one AE (the pérformer) to request the transfer of the error information in the case
of an unsuccesgfully performed operation to the'dther AE (the invoker).

7.6.2 APDUs used
The return-errof procedure uses the ReturnError APDU.

The fields of thg ReturnError APDU are listed in Table 12.

Table 12 — ReturnError APDU fields

Field name Presence Source Sink
Invoke-id M req. ind.
Error-id M req. ind.
Parameter U req. ind.

7.6.3 Return-error procedure

This procedure is driven by the following events:
a) an RO-ERROR request primitive from the requestor;
b) an ReturnError APDU as user-data of a TRANSFER indication primitive.

14 ITU-T Rec. X.882 (1994 E)
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7.6.3.1 RO-ERROR request primitive

The requesting ROPM forms an ReturnError APDU from the parameter values of the RO-ERROR request primitive. It
issues a TRANSFER request primitive. The user-data parameter of the TRANSFER request primitive contains the
ReturnError APDU.

The requesting ROPM waits either for a TRANSFER primitive from the TRANSFER service-provider or any other
primitive from the requestor.

7.6.3.2 ReturnError APDU

The accepting ROPM receives an ReturnError APDU from its peer as user-data on a TRANSFER indication primitive. If
any of the fields of the ReturnError APDU are unacceptable to this ROPM, the provider-reject procedure is performed,
and no RO-ERROR indication primitive is issued by the ROPM.

ROPM,
E dc y

If the ReturnError APDU is acceptable to the accepting

it issues an RO-ERROR indication primitive to the
acceptpr1 C e RE B PT

d O X 1 O ArDU.

The adcepting ROPM waits either for a TRANSFER indication primitive from the TRANSFER serpvice-provider or any
other grimitive from the acceptor.

7.6.4 Use of the ReturnError APDU fields
The R¢turnError fields are used as follows.

7.6.4.1 Invoke-id

This i the Invoke-id parameter value of the RO-ERROR request primitive. It\appears as the Invoke-id pprameter value
of the RO-ERROR indication primitive.

The vglue of this field is transparent to the ROPM and shall not be thé.value absent:NULL; however thq value may be
used if} the provider-reject procedure.

7.6.4.2 Error-id

This if the Error-id parameter value of the RO-ERROR request primitive. It appears as the Error-id parameter value of
the RQ-ERROR indication primitive.

The vdlue of this field is transparent to the ROPM.

7.6.4.3 Parameter

This if the Parameter parameter value of the’RO-ERROR request primitive. It appears as the Parameter pprameter value
of the RO-ERROR indication primitive:

The value of this field is transparentto the ROPM.

7.7 User-reject
7.7.1 Purpose

The user-reject procedure is used by one AE to reject the request (invocation) or reply (result or error) of the other AE.
7.7.2 APDUs used
The ukersreject procedure uses the Reject APDU This Reject APDIU is nsed in addition by the provider-reject

procedure.

The fields of the Reject APDU used for the user-reject procedure are listed in Table 13.

Table 13 — Reject APDU fields

Field name Presence Source Sink
Invoke-id M req. ind.
Problem (choice of): M req. ind.

Invoke-problem
Return-result-problem
Return-error-problem
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7.7.3

User-reject procedure

This procedure is driven by the following events:

a) an RO-REJECT-U request primitive from the requestor;
b) an Reject APDU as user-data of a TRANSFER indication primitive.
7.7.3.1 RO-REJECT-U request primitive

The requesting ROPM forms an Reject APDU from the parameter values of the RO-REJECT-U request primitive. It
issues a TRANSFER request primitive. The user-data parameter of the TRANSFER request primitive contains the Reject

APDU.

The requesting ROPM waits either for a TRANSFER indication primitive from the TRANSFER service-provider or any
other primitive from the requestor.

7.7.3.2 Reje

The accepting
of the fields o
the ROPM.

If the Reject 4
(i.e. Invoke-pr
to the acceptor
Reject APDU.

The accepting
other primitive
7.7.4 Use

The Reject fiel

7.7.4.1 Invoke-id

This is the Iny
value of the R¢

The value of t

7.7.4.2 Prohlem

This is the Problem parameter valuesof the RO-REJECT-U request primitive. It appears as the Problem paramete

of the RO-

The values use

ct APDU

ROPM receives an Reject APDU from its peer as user-data on a TRANSFER indication.primitive.
F the Reject APDU are unacceptable to this ROPM, no RO-REJECT-U indication primitive is iss

APDU is acceptable to the accepting ROPM and the fields of the Reject APDU indicates a user

. The RO-REJECT-U indication primitive parameters (Invoke-id and Reject-reason) are derived fr

ROPM waits either for a TRANSFER indication primitive from the”TRANSFER service-provider
from the acceptor.

bf the Reject APDU fields

ds are used as follows.

oke-id parameter value of the RO-REJECT-U request primitive. It appears as the Invoke-id par|
D-REJECT-U indication primitive.

is field is transparent to the ROPM.

ECT-U indication.primitive.

d by the user-reject procedure are:

If any
hed by

reject

bblem, Return-result-problem, or Return-error-problem), it issues an RO-REJECT-U indication primitive

bm the

or any

pmeter

I value

a) |Invoke problem: user-reject of an RO-INVOKE indication primitive with values defined in 8.4.1 of [[TU-T
Rec. X:881 | ISO/IEC 13712-2.
b) [Rétirn-result-problem: user-reject of an RO-RESULT indication primitive with values defined in §.4.1 of
JFY-TRee X885 HISOAEC3H2-2:
c) Return-error-problem: user-reject of an RO-ERROR indication primitive with values defined in 8.4.1 of
ITU-T Rec. X.881 | ISO/IEC 13712-2.
7.8 Provider-reject
7.8.1 Purpose

The provider-reject procedure is used to inform the ROSE user and the peer ROPM, if an ROPM detects a problem.

7.8.2

APDUs used

The provider-reject procedure uses the Reject APDU. This Reject APDU is used in addition by the user-reject

procedure.

16
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fields

field ¢
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If the
after t

If the

primit
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The re

of the

APDU

If the

probleg
param

The r¢

other

7.8.3

rimitive from the acceptor.
I Unsuccessful APDUtransfer
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elds of the Reject APDU used for the provider-reject procedure are listed in Table 14.

Table 14 — Reject APDU fields

Field name Presence Source Sink

Invoke-id M sp ind.

Problem (choice of): M sp ind.
General-problem

—Provider lcjcut pluwcduu;
rocedure is driven by the following events:

a)
b)

an unsuccessful APDU as user-data of a TRANSFER indication indication primitiye.

a Reject APDU with the Problem parameter choice General-problem as. user-data of
indication primitive;

<)

unsuccessful APDU transfer (e.g. association abort).

Unacceptable APDU

bf the APDU (except Reject APDU) are unacceptable to this ROPM, it forms an Reject APDU wi
hoice General-problem and the Invoke-id of the rejected{APDU. The receiving ROPM issues
t primitive. The user-data parameter of the TRANSFER request primitive contains the Reject APDU

eceived unacceptable APDU is an Reject APDU no ‘iew Reject APDU is formed and transferred.
lhe rejection of a locally specified number of APDUS; the application-association may be released ab

hpplication-association is not released abnormally, the receiving ROPM waits either for a TRANS
ve from the TRANSFER service-providerorany other primitive from the requestor.

Reject APDU

fields of the Reject APDU_are unacceptable to this ROPM, the provider-reject procedure for a
is performed.

Reject APDU is aceeptable to the accepting ROPM and the Problem field of the Reject APDU indic
m, it issues an. RO-REJECT-P indication primitive to the acceptor. The RO-REJECT-P indic
eters (Invokesyidiand Reject-reason) are derived from the Reject APDU.

ceiving'ROPM wiaits either for a TRANSFER indication primitive from the TRANSFER service-f

ceiving ROPM receives an APDU from its peer as user data on &TRANSFER indication primitive

a TRANSFER

. If any of the
th the Problem
a TRANSFER

In this case, or
hormally.

FER indication

ceiving ROPM receives an Reje¢t APDU from its peer as user-data on a TRANSFER indication pfimitive. If any

h unacceptable

ates a General-
hition  primitive

rovider or any

If a sending ROPM is not able to transfer an APDU by means of the TRANSFER request primitive (e.g. in the case of
abnormal association release), the sending ROPM issues an RO-REJECT-P indication primitive to the requestor for each
APDU not yet transferred.

The RO-REJECT-P indication primitive parameter Invoke-id contains the invoke id of the RO-INVOKE request,

RO-RE

SULT request, RO-ERROR request or RO-REJECT-U request primitives.

After all the RO-REJECT-P ind primitives for the APDUs not transferred have been issued to the requestor, the

applic
7.8.4

The R

ation-association, if it still exists, is released abnormally.

Use of the Reject APDU fields

eject APDU fields are used as follows.
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Invoke-id

This is the Invoke-id field of a rejected APDU and the Invoke-id parameter of the RO-REJECT-P indication primitive.
The type and value of this field may be NULL, if the Invoke-id field of the rejected APDU is not detectable. In this case,
the Invoke-id parameter of the RO-REJECT-P indication primitive is omitted.

7.8.4.2 Prob

lem — General-problem

This is the Problem parameter value of the RO-REJECT-P indication primitive. The values used by the provider-reject

procedure are:

a) General-problem: provider-reject of an APDU with values defined in 8.5.2 of ITU-T Rec. X.881 |
ISO/IEC 13712-2.
8 Assoeiationreatizations
8.1 Intrqduction

An association
establishment

such realizatioI
services of ACS

The specificatig

a)
b)
)
d)
e)

i

E directly. The RTSE realization is specified in 8.3.
n of an association realization involves:

dentifying the ASE which provides the association services, and any supporting ASEs;
pecifying which of that ASE’s services provide the ESTABLISH and RELEASE primitives;

pecifying which transfer realization(s) are available for use on the established association;
efining any parameters which must be supplied to completethe realization;

roviding an object of the class REALIZATION, specified as follows, to allow application ¢
esigners to use such a realization in their specification.

realization requires the inclusion in the application context of an ASE which provides, services fi
d release of associations. The ASE may require a number of other supporting ASEs. to be present
are specified in this clause. The ACSE realization is specified in 8.2, and uses-the connection-or

br the
Two
ented

bntext

[REALIZATIO

N ::= TYPE-IDENTIFIER

8.2
8.2.1
8.2.2

This

Assogiation realization by ACSE

ubclause specifies an association/realization employing the connection-oriented services of ACSE.

The association services assumed by’ ROSE are provided as shown in Table 15.

Table 15 —Actual association primitives for the ACSE realization

Pseudo-primitive Actual primitive(s)

ESTABLISH

A-ASSOCIATE

application cqg

ntext Application Context Name

release can fal

=

CSeccinn rnnnirnmgms-_neggﬁ_a{ad release
) -

user data

User information

result

accepted Result

rejected

accepted
rejected(permanent)
rejected(transient)

RELEASE

A-RELEASE

user data

User information

result

accepted Result/Reason affirmative/normal

rejected

affirmative/not finished negative/*
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Table 15 -~ Actual association primitives for the ACSE realization (end)

ABORT A-ABORT
user data User information
source — association-control service user Abort source — service user
— association-control service provider — service provider
ABORT-P A-P-ABORT
provider reason Provider reason

8.2.3 MWLWMMLMMMJ@H&T at least one
preserftation context for each of the abstract syntaxes necessary to convey the bind and unbind operatioej)s, as described

in 11.2-3.

8.2.4 If user data is present, each ESTABLISH primitive and each RELEASE primitivecconveys if the user data
paramgeter a single ROSE APDU which is considered a presentation data value (PDV) from the approprigte presentation
context.

8.2.5 In the ESTABLISH primitive, the single ROS APDU that may be conveyed in the user dafa parameter is
formefl from the Bind{} parameterised type (see 9.11 of ITU-T Rec. X.880 |, ISO/IEC 13712-1). In the case of the
RELEASE primitive, the single ROS APDU is formed from the Unbind{}\parameterised type (see P.12 of ITU-T
Rec. X.880 | ISO/IEC 13712-1).

8.2.6 The P-DATA transfer realization (see 9.2) is available for usé:.on the established association.

8.2.7 If this realization is used in conjunction with the P-DATA transfer realization specified in 9.2, then any PDVs
representing TRANSFER requests which are conveyed in amA-ASSOCIATE primitive shall follow the PDV which
represents the BindInvoke, BindResult, or BindError APDU.*Similarly, any PDVs representing TRANSFER requests
which| are conveyed in an A-RELEASE primitive shall' precede the PDV which represents the [UnbindInvoke,
UnbindResult, or UnbindError APDU.

8.2.8 The realization specified in this subclause can be included as the &associationRealizatign field of an
APPLICATION-CONTEXT by referencing eithér the definition acse or the definition acse-with-concatenatin:

acse REALIZATION ::=

{
RealizationParameter (WITH COMPONENTS{realization-type(association-service)})

IDENTIFIED BY {joint-iso-itu-t remote-operations(4) association-realizations(10)
acse-without-concatenation(0)}

}

acse-with-concatenation REALIZATION ::=

{
RealizationParaméter (WITH COMPONENTS{realization-type (association-service),

concatenation (TRUE)})
IDENTIFIED-BY {joint-iso-itu-t remote-operations(4) association-realizations(10) acse-with-concatenation(1)

}

wher

RealizationParameter ::= SEQUENCE

{
realization-type ENUMERATED {association-service(0), transfer-service(1)},

concatenation BOOLEAN DEFAULT FALSE

8.3 Association realization by RTSE

8.3.1 This subclause specifies an association realization employing the services of RTSE, which therefore must be
included in the application context.

NOTE - RTSE requires the inclusion of ACSE in the application context.

8.3.2 The association services assumed by ROSE are provided as shown in Table 16.
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Table 16 — Actual association primitives for the RTSE realization

Pseudo-primitive Actual primitive(s)

ESTABLISH RT-OPEN

application context Application Context Name (normal mode)

Application-protocol (X.410-1984 mode)

release can fail false

user data User-data

result — accepted Result — accepted

— rejected — rejected(permanent)
rejected(transient)

RELEASE RT-CLOSE

user data User data

result — accepted Reason — normal

— rejected — not finished

ABORT RT-U-ABORT

source Abort source — service user

user data User data
ABORT-P RT-P-ABORT

provider reas¢n Provider reason
NOTE - The ABORT pseudo-primitive and the parameters "user data’ ‘and "result" of the RELEASE pseudo-primitive afe not
supported in thg X.410-1984 mode.

8.3.3 The RT-TRANSFER transfer realization (se€'9.3) is available for use on the established association.

8.3.4 The fealization specified in this subclause can be included as the &associationRealization field of an
APPLICATION-CONTEXT by referencing the.definition association-by-rtse:

association-by-RTSE REALIZATION ::=

{
RealizationParpmeter (WITH COMPONENTS({realization-type(association-service)})
IDENTIFIED BY {joint-iso-itu-t association-realizations(10) association-by-rtse(2)}

}

where, RealizatronParameter is defined as

RealizationParpmeter.::= SEQUENCE

{
realization-type ENUMERATED {association-service(U), fransfer-service(I)J,
concatenation BOOLEAN DEFAULT FALSE
}
9 Transfer realizations
9.1 Introduction

A transfer realization may require the inclusion in the application context of an ASE which provides services for the
transfer of information. Alternatively, the realization may involve direct use of the presentation service. The realization
may require a number of supporting ASEs to be present. Two transfer realizations are specified in this clause. The
P-DATA realization is specified in 9.2, and uses the connection-oriented services of the Presentation service directly.
The RT-TRANSFER realization is specified in 9.3.
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The specification of a transfer realization involves:

a) identifying the ASE, if any, which provides the TRANSFER services, and any supporting ASEs;

b) specifying which services provide the TRANSFER primitives;

c) specifying any additional rules or constraints.

d) defining any parameters which must be supplied to complete the realization;

e) providing an object of the class REALIZATION, specified as follows, to allow application context

designers to use such a realization in their specification.

l REALIZATION ::= TYPE-IDENTIFIER

9.2 P-DATA

9.2.1 This subclause specifies a transfer realization employing the P-DATA service of the Presentation layer, and,

possiblly, the information transfer capabilities of the A-ASSOCIATE and A-RELEASE services.

9.2.2 The TRANSFER service assumed by ROSE is provided as shown in Table 17.

Table 17 — Actual transfer primitives for the P-DATA realization

Pseudo-primitive Actual primitive(s)
TRANSFER P-DATA A-ASSOCIATE
A-RELEASE
usef-data User'data User information

9.2.3 This realization requires the prior establishment of a presentation connection between the tWo application-

entitie involved, and the establishment of a defined context set (DCS) which includes at least one preseptation context

for eath of the abstract syntaxes necessary, as described in clause 10. The application context shall co
which|must be agreed between the application-entities for the establishment and release of the presentatios

NOTES

ntain any rules
) connection.

1
2

This requirement is automatically met if the application context includes the association realization specified in 8.2.

The usage of-thetérm “DCS” is intended to include the initial DCS in the case of A-ASSOCIATE, glthough strictly-

speaking the relevant presentation contexts will only be included in the DCS on the completion of the association estaplishment.

9.24 The object\ identifier value {joint-iso-itu-t asn1(1) basic-encoding(1)} specified in ITU-T [Rec. X.690 |
ISO/EC 8825-1-may be used as a transfer syntax name. In this case, the ROSE-user protocol need not name and specify

a trangfer syntax:

9.2.5 Each TRANSFER request conveys a single ROSE APDU, which is considered a presentation dafa value (PDV)

f tha 1ata nracantation ~antowvt
rOm e uylll\}yllul\/ PLUO\/IILuLAUII CUTITUATS

9.2.6 Two variants of this realization are provided:

a)

b)

concatenation permitted — The PDVs from several TRANSFER requests arising close to one another in
time, can be concatenated together, preserving order, as a single User Data parameter in a single P-DATA
request. In addition, the PDVs from one or more TRANSFER requests arising close in time to an
A-ASSOCIATE or A-RELEASE request or A-ASSOCIATE or A-RELEASE response can be included in
the User information of the appropriate primitive only by putting the TRANSFER requests within the User
Data parameter, behind any user data already present in the A-ASSOCIATE or A-RELEASE
request/response;

TRANSFER requests in the bind and unbind pending states are possible if and only if this realization is
chosen.

concatenation prohibited — Each TRANSFER request corresponds to a single P-DATA request.
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9.2.7 The realization specified in this subclause can be included as the &transferRealization field of an
APPLICATION-CONTEXT by referencing the definitions pData or pData-with-concatenation:

pData REALIZATION ::=

{
RealizationParameter (WITH COMPONENTS{realization-type(transfer-service)})
IDENTIFIED BY {joint-iso-itu-t remote-operations(4) transfer-realizations(11) pData-without-concatenation(0)}

}

pData-with-concatenation REALIZATION ::=

{
RealizationParameter (WITH COMPONENTS{realization-type(transfer-service),
concatenation(TRUE)})
IDENTIFIED BY {joint-iso-itu-t remote-operations(4) transfer-realizations(11) pData-with-concatenation(0)}

}

where

RealizationParameter ::= SEQUENCE

{
realizatio;—type ENUMERATED {association-service(0), transfer-service(1)},

concatenation BOOLEAN DEFAULT FALSE

9.3 RT-TRANSFER

9.3.1 This pubclause specifies a transfer realization employing the RT-TRANSFER: service of RTSE, whiclf must
therefore be in¢luded in the application context.

9.3.2 The TRANSFER service assumed by ROSE is provided as shown in TFable 18.

Table 18 — Actual transfer primitives for the RE*-TRANSFER realization

Pseudo-primitive Actual primitive(s)

TRANSFER RT-TRANSFER

user-data APDU

9.3.3 This [realization requires the prior establishment, by RTSE, of an application association between the two
application-entjties involved, and the establishment of a defined context set which includes at least one prese tation
context for eadh of the abstract syntaxes necessary, as described in 10. The application context shall contain any rules
which must be |agreed between the application-entities for the establishment and release of the association.

NOTE - This requirement'is)automatically met if the application context includes the association realization specified
in 8.3.

9.34 Eachl APDU is(transferred as user-data of the RT-TRANSFER service. The ROPM only issyes an
RT-TRANSFHR request primitive if it possesses the Turn, and if there is no outstanding RT-TRANSFER ¢ nfirm
primitive. The pse of-the'other RT-TRANSFER parameters is as follows:

RT-TRANSFER request

APDU The APDU is to be transferred. Its maximum size 1s not restricted in this mapping.
Transfer-time This is specified by a local rule of the sending ROPM. It may be related to the
priority of the APDU.
RT-TRANSFER indication
APDU The APDU is transferred. Its maximum size is not restricted in this mapping.
RT-TRANSFER confirm
APDU The APDU is not transferred within the transfer time. This parameter is nly provided

if the value of the result parameter is "APDU-not-transferred”. In this case, the
ROPM issues a RO-REJECT-P indication primitive with the invoke id of the
returned ROSE APDU.

Result The parameter value "APDU-transferred” indicates a positive confirm, while the
parameter value "APDU-not-transferred" indicates a negative confirm.
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9.3.5 Managing the turn

A ROPM shall possess the turn before it can use the RT-TRANSFER service. The ROPM without the turn may issue a
RT-TURN-PLEASE request primitive the priority parameter of which reflects the highest priority APDU awaiting
transfer.

The ROPM which has the turn, may issue an RT-TURN-GIVE request primitive when it has no further APDUs to
transfer. It will issue an RT-TURN-GIVE request primitive in response to an RT-TURN-PLEASE indication when it has
no further APDUs to transfer of priority equal to or higher than that indicated in the RT-TURN-PLEASE indication
primitive. If it has APDUs of lower priority still to transfer, it may issue an RT-TURN-PLEASE request whose priority
reflects the highest priority APDU remaining to be transferred.

9.3.5.1 Use of the RT-TURN-PLEASE service

The ROPM issues the RT-TURN-PLEASE request primitive to request the turn. It may do so only if it does not already
possess the turn. The RT-TURN-PLEASE service is a non-confirmed service.

The uge of the RT-TURN-PLEASE service parameters is as follows:

Priority — This reflects the highest priority APDU awaiting transfer.

9.3.5.2 Use of the RT-TURN-GIVE service

The ROPM issues the RT-TURN-GIVE request primitive to relinquish the turmto its peer. It may dp so only if it
possesses the turn. The RT-TURN-GIVE service is a non-confirmed service with.no parameters.
NOTE - A ROPM will often have no APDU to be transferred when it)‘has just transferred an Invoke APDU for a
synchronous operation.

9.3.6 The realization specified in this subclause can be ,in€luded as the &transferRealization field of an
APPLICATION-CONTEXT by referencing the definition transfer-by-RTSE given by:

transfer-by-RTSE REALIZATION ::=

{

RealizationParameter (WITH COMPONENTS{realization-type(transfer-service)})
IDEN[ITFIED BY {joint-iso-itu-t remote-operations(4) transfer-realizations(11) rTSE-transfer(0)}
}

where[RealizationParameter is defined in 9.2.7:

10 Abstract syntaxes

10.1 Introduction

An application context, realizing an association contract must include one or more abstract syntaxes tp represent the
requirgd APDUSs ¢£.ROSE, as referenced in the elements of procedure of 7. The APDUs themselves arg as defined for
the geheric ROS protocol of ITU-T Rec. X.880 | ISO/IEC 13712-1. For ROSE, the following set of Invokelds (or some
subset] thereof) is always employed:

rROSE Invokelds Invokeld ::= {ALL EXCEPT nolnvokeld} I

ITU-T Rec. X.880 | ISO/IEC 13712-1 also includes a number of parameterised definitions which can be useful in
defining suitable abstract syntaxes.

Throughout this clause, the object reference ac is used to represent the particular APPLICATION-CONTEXT involved.

10.2 Bind operation

If the application context ac realizes an association contract which includes a connection package, the values of the data
type:

| Bind{OPERATION:ac.&associationContract.&connection.&bind}

shall appear in at least one of the ac.&AbstractSyntaxes.
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10.3 Unbind operation

If the application context ac realizes an association contract, which includes a connection package the values of the data
type:

lUnbind{ OPERATION:ac.&associationContract.&connection.&unbind}

shall appear in at least one of the ac.&AbstractSyntaxes.

10.4 Other operations

An application context ac involves a set of operation packages.

OperationPackiages{ APPLICATION-CONTEXT:ac} OPERATION-PACKAGE ::=
{
ac.&associationContract.&OperationsOf
I ac.&associgtionContract.&InitiatorConsumerOf
| ac.&associgtionContract.&Responder ConsumerOf
}

For each of thd operations op which are involved in these packages, there shall be at ledst one of ac.&AbstractSyhtaxes
which includes

I Invoke{Invokeld:ROSEInvokelds, OPERATION:op}

and at least ond which includes:

ReturnResult {{DPERATION:op}

and for each gf the errors err in Errors{fOPERATION:op}, there shall be at least one of ac.&AbstractSyntaxes fvhich
includes:

ReturnError {ERROR:err}

At least one of hc.&AbstractSyntaxes shall include:

| Reject

10.5 Defining the abstract syntaxes

10.5.1  ITU-T Rec. ;X.880 | ISO/IEC 13712-1 provides a number of parameterised definitions which facilitate the
specification off thie/abstract syntaxes required.

NOTE - As explained in ITU-T Rec. X.880 | ISO/IEC 13712-1, some of these definitions cannot be used if the depth of
linkage of linked operations exceeds a certain level.

10.5.2  Given a certain operation package, a single abstract syntax which allows for the invocation and reporting for all
of its operations can be defined using the following data type:

rROS-SingleAS{InvokeId:ROSEInvokeIds, OPERATION-PACKAGE:package}

or alternatively a pair of abstract syntaxes can be defined based upon the pair of types:

ROS-ConsumerAS{Invokeld:ROSEInvokelds, OPERATION-PACKAGE:package}
ROS-SupplierAS{Invokeld:ROSEInvokelds, OPERATION-PACKAGE:package}
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A single abstract syntax may accommodate a set of packages, provided that the operation and error codes are
unique. For example, the following data type can be used as the basis of a single abstract syniax to accommodate an

ssociation contract:

AllValues {APPLICATION-CONTEXT:ac} ::= CHOICE

{
bind{ac.&associationContract.&connection.&bind},
unbind{ac.&associationContract.&connection.&unbind},
ros-SingleAs
{
{ROSEInvokelds},
combine
{
{
ac.&associationContract.&OperationsOf
l L iationC & InitiatorC of
| ac.&associationContract.&Responder ConsumerOf
b
{1
(..}
}
}
}
11 Conformance
An implementation claiming conformance to this Recommendation | Infernational Standard shall comiply with the
requirements in 11.1 through 11.3.
11.1 Statement requirements
An implementor shall state the following:
a) the application context for which conforinance is claimed, including whether the systen] supports the
mapping of ROSE onto RTSE, onto the Presentation service, or both.
11.2 Static requirements
The sygtem shall:
a) conform to the abstract.Syntax definition of APDUs defined in clause 10.
11.3 Dynamic requirements
The sy§tem shall:
a) conform to the elements of procedure defined in clause 7;
b) _conform to the mappings to the used services, for which conformance is claimed, as defined|in clause 9.
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Al

General

Annex A

ROPM State Tables

(This annex forms an integral part of this Recommendation | International Standard)

This Annex defines a single Remote Operations Protocol Machine (ROPM) in terms of state tables. At any given time
the state can be described by several state variables:

a)

b)

an operating state;

(if realizing an association contract with a connection package) a binding state;

9)
d)

a transfer state.

(1t realizing an application context with an association realization) an association state;

The relationships between these state components that comprise the ROPM are shown in Figure A.10a) covefing the

case where a

onnection package is involved and b) where no connection package is involved.

binding state

roleiND RO-INVOKE
RO-UNBIND RO-RESULT
selvices RO-ERROR
RO-REJECT
ROPM ROPM

operating state

RO-INVOKE
RO-RESULT
RO-ERROR
RO-REJECT

ROPM
operating state

Figure A.1 — Components of the ROPM state
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. 3 A
(association) (transfer) (transfer)
realization-specific realization-specific realization-specific
v v v v
A-ASSQCIATE RT-OPEN RT-TRANSFER P-DATA RT-TRANSFER P-DATA
A-RELEASE RT-CLOSE
A-ABPRT
A-ABQRT-P
TISO4440-94/d02
a) Conngmi_on_pad(a_gp_inmmed h) No rnnnnrmckag‘_w bd

In Figure A.1, case a), the connection package defines the bind/unbind operations that are used to establish/release the
association. If the (optional) bind/unbind operations are not used to establish/release the association, it is assumed that
some other means (not described in this Recommendation | International Standard ) are used to control the association.

In Figure A.1, case b), it is assumed that a transfer service has been made available by means not described in this

Recommendation | International Standard.

The operating state is realization-independent while the other components depend on the particular realization in use.
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Each state table shows the interrelationship between the relevant parts of the ROPM state, the events that occur, and the
actions taken. The state tables have been separated into two, one where a connection package is involved and one
without. The latter state table permits the realization-independent state transitions for the "operating state” to be
combined with any permissible realizations of the association and transfer services.

The state tables do not constitute a formal specification. They are included to provide a more precise specification of the
elements of procedure defined in clauses 7, 8, and 9. In general, the state tables assume that only valid local sequences of
primitives occur.

A2 Conventions

In the state tables, the intersection of an incoming event (row) and a state (column) forms a cell.

In the state table, a blank cell represents the combination of an incoming event and a state that is not defined for the
ROPM. (See A.3.1.)

A non-plank cell represents an incoming event and a state that is defined for the ROPM. Such a cell“Contains one or
more agtion lists. An action list may be either mandatory or conditional. If a cell contains a mandatoryractign list, it is the
only action list in the cell.

A mandatory action list contains:

a) optionally one or more outgoing events; and
b) aresultant state.

A condjtional action list contains:

a) a predicate expression comprising predicates and Boolean operators (— represents the Boolepn NOT); and

b) a mandatory action list (this mandatory action list is used’only if the predicate expression is TRUE).

A3 Actions to be taken by the ROPM

The ROPM state table defines the action to be taken by the: ROPM in terms of an optional outgoing pvent and the
resultant state of the application-association.

A3.1 Invalid intersections

Blank ¢ells indicate an invalid intersection of :af’ incoming event and state. If such an intersection occurs, one of the
followipg actions is taken:

a) If the incoming event conies from the ROSE-user, any action taken by the ROPM is a local natter.

b) If the incoming eventiis related to a received APDU, Presentation-Service-provider, ACBE, or RTSE,
either the ROPM issues an AA-ABreq event to the ROPM transfer state (ROPM-TR), or the ROPM-TR
issues an ABORTreq to either the RTSE or ACSE and an AA-ABind to the ROPM binding tate.

A.3.2 Valid intersections

If the intersection ofjthe state and incoming event is valid, the following actions is taken:

a) Ifithe cell contains a mandatory action list, the ROPM takes the action specified.

b)._JIf a cell contains one or more conditional action lists, for each predicate expression that is trpie, the ROPM
takes the actions specified. If none of the predicate expressions are true, the ROPM takies one of the
actions defined 1n A.3.1.

A4 Tables

Each state table has either four or five components, as follows:

IN The incoming event list, which specifies the abbreviated name, source, and name or description of
each incoming event;

ST The state list, which specifies the abbreviated name of each state;

ouT The outgoing event list, which specifies the abbreviated name, target, and name or description of
each outgoing event;

PR The predicates, if any, used to specify conditional action lists;

TABLE The state table itself.
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There are six state tables, as follows:

A.la) ROPM state table — Involving a connection package

A.1b) ROPM state table — Not involving a connection package

A2 Association state table — ACSE realization

A3 Association state table — RTSE realization

A4 Transfer state table — P-DATA realization

AS Transfer state table — RT-TRANSFER realization

—Fable Ada)}-dN—ROPM-invelving a-connection package
Abbreviated|name Source Name and description
RO-BINDreq ROSE-user RO-BIND request
RO-BINDrspA ROSE-user RO-BIND response with outcome “‘result”
RO-BINDrsp- ROSE-user RO-BIND response with outcome “error”
RO-UNBDreq ROSE-user RO-UNBIND request
RO-UNBDrsg+ ROSE-user RO-UNBIND response with outcome “result”
RO-UNBDrsg- ROSE-user RO-UNBIND response with outcome “error-beund” or “error-unbound”
BindInv ROPM-peer BindInvoke APDU as user data on ESTind.event
BindRes ROPM-peer BindResult APDU as user data on ESTcnf+ event
BindErr ROPM-peer BindError APDU as user data on ESTcnf— event
UnbindInv ROPM-peer UnbindInvoke APDU as userdata'on RELind event
UnbindRes ROPM-peer UnbindResult APDU as user.data on RELcnf+ event
UnbindErr ROPM-peer UnbindError APDU as(user data on RELcnf- event
RO-INVreq ROSE-user RO-INVOKE requést primitive
RO-RES req ROSE-user RO-RESULT-request primitive
RO-ERR req ROSE-user RO-ERROR-request primitive
RO-REJu req ROSE-user RO-REJECT-U request primitive
Invoke ROPM-peer Invoke APDU on a TRANSInd event
RetRes ROPM-peer ReturnResult APDU on a TRANSind event
RetErr ROPM-peer ReturnError APDU on a TRANSind event
RejU ROPM:peer Reject APDU (user-reject) on a TRANSind event
RejP ROPM-peer Reject APDU (provider-reject) on a TRANSind event
APDUua ROPM-peer Unacceptable APDU on a TRANSind event
TRANSind transfer TRANSFER indication carrying an APDU
ESTind association ESTABLISH indication
ESTcnf+ association ESTABLISH confirm (accepted)
ESTcnf- association ESTABLISH confirm (rejected)
RELind association RELFEASE indication
RELcnf+ association RELEASE confirm (accepted)
RELcnf- association RELEASE confirm (rejected)
ABTind association ABORT and ABORT-P indication
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Table A.1b) (IN) - ROPM not involving a connection package

Abbreviated name Source Name and description
RO-INVreq ROSE-user RO-INVOKE request primitive
RO-RES req ROSE-user RO-RESULT request primitive
RO-ERR req ROSE-user RO-ERROR request primitive
RO-REJu req ROSE-user RO-REJECT-U request primitive
Invoke ROPM-peer Invoke APDU on a TRANSind event
RetRes ROPM-peer ReturnResult APDU on a TRANSind event
RetErr ROPM-peer ReturnError APDU on a TRANSind event
RejU ROPM-peer Reject APDU (user-reject) on a TRANSind event
RejP ROPM-peer Reject APDU (provider-reject) on a TRANSind event
APDUpa ROPM-peer Unacceptable APDU on a TRANSind event
TRANSSind transfer TRANSFER indication carrying an APDU
ABTind association ABORT and ABORT-P indication
Table A.1a) (ST) - ROPM involying a connection package
Abbreviated name Name and description

STAO1 unbound

STA02 bound

STAO3A local bind/pending

STAO3B remot¢ bind pending

STAO4A local unbind pending

STA04B remote unbind pending

STA04C unbind collision — responder completion

STAO4D unbind collision — initiator completion

Table A.1b) (ST) - ROPM not involving a connection package
Abbreviated name Name and description
STAOS a transfer service is available
STAO06 a transfer service is not available
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Table A.1a) (PR) - ROPM involving a connection package

Code Name and description
pl unacceptable APDU is not Reject APDU & the number of rejects does not exceed some
locally specified value
p2 user is the initiator
p3 responder can unbind
p4 outcome is “error-bound”
Table A.1b) (PR) — ROPM not involving a connection package
Code Name and description
pl unacceptable APDU is not Reject APDU & the number of rejects does not exceed some
locally specified value

Table A.1a) (OUT) - ROPM involving a connection-package

Abbreviated/name Target Name and description
RO-BINDind ROSE-user RO-BIND indication
RO-BINDcnft ROSE-user RO-BIND confirm with outeconie “result”
RO-BINDcnft ROSE-user RO-BIND confirm wjth outcome “error”
RO-UNBDing ROSE-user RO-UNBIND indication
RO-UNBDcnf+ ROSE-user RO-BIND confirm with outcome “result”
RO-UNBDcnf- ROSE-user RO-BIND confirm with outcome “error-bound” or “error-unbound”
BindInv ROPM-peer BindInvoke APDU as user data on ESTreq event
BindRes ROPM-peer BindResult APDU as user data on ESTrsp+ event
BindErr ROPM-péer BindError APDU as user data on ESTrsp— event
UnbindInv ROPM-peer UnbindInvoke APDU as user data on RELreq event
UnbindRes ROPM-peer UnbindResult APDU as user data on RELrsp+ event
UnbindErr ROPM-peer UnbindError APDU as user data on RELrsp— event
RO-INVind ROSE-user RO-INVOKE indication primitive
RO-RES ind ROSE-user RO-RESULT indication primitive
RO-ERR ind ROSE-user RO-ERROR indication primitive
RO-REJu ind ROSE-user RO-REJECT-U indication primitive
RO-REJp ind ROSE-user RO-REJECT-P indication primitive
Invoke ROPM-peer Invoke APDU on a TRANSreq event
RetRes ROPM-peer ReturnResult APDU on a TRANSreq event
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Table A.1a) (OUT) - ROPM involving a connection package (end)

RetErr ROPM-peer ReturnError APDU on a TRANSreq event

RejU ROPM-peer Reject APDU (user-reject) on a TRANSreq event
RejP ROPM-peer Reject APDU (provider-reject) on a TRANSreq event
TRANSreq transfer TRANSFER request carrying an APDU

ESTreq association ESTABLISH request

ESTrsp+ association ESTABLISH response (accepted)

ESTrs association ESTABLISH tesponse (fejected)

RELrelq association RELEASE request

RELrsp+ association RELEASE response (accepted)

RELII— association RELEASE response (rejected)

ABTr4q association ABORT request

Table A.1b) (OUT) — ROPM not involving a connection package

Abbieviated name Target Name and description
RO-INVind ROSE-user RO-INVOKE indication primitive
RO-RES ind ROSE-user RO-RESULT indication primitive
RO-ERR ind ROSE-user RO-ERROR indication primitive
RO-REJu ind ROSE-user RO-REJECT-U indication primitive
RO-REJp ind ROSE-user RO-REJECT-P indication primitive
Invokg ROPM-peer Invoke APDU on a TRANSreq event
RetRep ROPM-peer ReturnResult APDU on a TRANSreq event
RetErj ROPM-peer ReturnError APDU on a TRANSreq event
RejU ROPM-peer Reject APDU (user-reject) on a TRANSreq event
RejP ROPM-peer Reject APDU (provider-reject) on a TRANSreq event
TRANSreq transfer TRANSFER request carrying an APDU
ABTreq association ABORT request
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Table A.1a) (TABLE) - ROPM involving a connection package (Part 1 of 2)

STAO1 STAO02 STAO3A STAO03B
RO-BINDreq p2: BindInv®
STAO3A
RO-BINDrsp+ —p2:BindResb
STA02
RO-BINDrsp— —p2:BindErr®
STAO1
RO-UNBDreq p2 v p3:
UnbindInv®
STAO4A
RO-UNBDrsp+
RO-UNBDrsp-
BindInv —p2:
RO-BINDind
STAO3B
BindRes p2:
RO-BINDcnf+
STA02
BindErr p2:
RO-BINDcnf-
STAO01
Unbindinv —p2 v p3:
RO-UNBDreq
STA04B
UnbindRes
UnbindErr
RO-INVreq Invoke p2:
STA02 Invoke
TRANSTreq STAO3A
TRANSreq
RO-RESreq RetRes
STAO02
TRANSreq
RO-ERRreq RetErr
STA02
TRANSreq
RO-RJUreq RejU
STAO2
TRANSreq
Invoke RO-INVind —p2:
STA02 RO-INVind
STAO03B
RetRes RO-RESind
STA02
RetErr RO-ERRind
STAO02
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Table A.1a) (TABLE) - ROPM involving a connection package (Part 1 of 2) (end)

STAO1

STAO02

STAO3A

STAO3B

RejU

RO-RJUind
STA02

RejP

RO-RJPind
STAO02

APDUua

pl: RejP
STAO2

TRANSreq

—pl: ABTreq
STAO1

ABTing

QIR AL
O 1 AUI

a) $ending the BindInvokePDU is optional if the &argumentTypeOptional field in the definition of the bind-opdration is set to

b) q

c)

d) q

TRUE. The corresponding statement also hold for the unbind operation and error. (See 7.1.3 and 7.2.3.)

Jending the BindResult PDU is optional if the &resultTypeOptional field in the definition of the bind opefation is set to
TRUE. (See 7.1.3.)

$ending the BindError PDU is optional if the &parameterTypeOptional field in the definition of the bind |error is set to
TRUE. (See 7.1.3.)

$ending the UnbindInvokePDU is optional if the &argumentTypeOptional field.in the definition of the unbind operation is
set to TRUE. (See 7.2.3.)

Table A.1a) (TABLE) — ROPM involving a-connection package (Part 2 of 2)

STAO4A STA04B STA04C STA04D
RO-BINDreq
RO-BINDrsp+
RO-BINDrsp—
RO-UNBDreq
RO-UNBDrsp+ UnbindRes® p2: —p2:
STAOI UnbindRes UnbindRgs
STA04D STAO1
RO-UNBDrsp— UnbindErrd p2: —p2:
p4: STA02 UnbindErr UnbindEqr
—p4: STAO1 STA04D STAO1
BindIny
BindR¢s
BindErr
UnbindInv RO-UNBDreq
STA04C
UnbindRes RO-UNBDcnf+ —p2: p2:
STAO1 RO-UNBDcnf+ RO-UNBDcnf+
STA04D STAO1
UnbindErr RO-UNBDcnf- —p2: p2:
: STA02 RO-UNBDcnf- RO-UNBDcnf-
—p4: STAO1 STA04D STAO!
RO-INVreq
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Table A.1a) (TABLE) - ROPM involving a connection package (Part 2 of 2) (end)

RO-RESreq
RO-ERRreq
RO-RJUreq
Invoke RO-INVind

STAO4A
RetRes RO-RESind

STAO4A
RetErr RO-ERRind

STAO4A
RejU RO-RJUind

STAO4A
RejP RO-RJPind

STA04A
APDUua pl:

STAO04A
—pl: ABTreq
STAO1
ABTind STAO1 STAO1 STAO1 STAO1
e) Sending|the UnbindResultPDU is optional if the &resultTypeOptional field in the definition of the unbind operatiof is set
to TRUE. (See 7.2.3.)
b Sending|the UnbindErrorPDU is optional if the &parameterTypeOptional field in‘the definition of the unbind error i§ set to
TRUE. (See 7.2.3.)

Table A.1b) (TABLE) - ROPM not involving a connection package

STAOS

STAO06

RO-INVreq

Invoke
STAOQS
TRANSreq

RO-RESreq

RetRes
STAOS
TRANSreq

RO-ERRreq

RetErr
STAOS5
TRANSTreq

RO-RJUreq

RejU
STAO05
TRANSreq

Invoke

RO-INVind
STAOQS

RetRes

RO-RESind
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STAOS

RetErr

RO-ERRind
STAOS

RejU

RO-RJUind
STAO0S

RejP

RO-RJPind
STAO5

APDUua

pl:
STAOS
—pl: ABTreq
STAO06

ABTind

STA06

STAO06
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Table A.2 (IN) - Association state — ACSE realization

Abbreviated name Source Name and description
ESTreq binding ESTABLISH request
ESTrsp+ binding ESTABLISH response (accepted)
ESTrsp— binding ESTABLISH response (rejected)
RELreq binding RELFEASE request
RELrsp+ binding RELFEASE response (accepted)
RELrsp- binding RELEASE response (rejected)
ABTreq binding ABORT request
A-ASS|nd ACSE A-ASSOCIATE indication
A-ASSgnf+ ACSE A-ASSOCIATE confirm (accepted)
A-ASSgnf- ACSE A-ASSOCIATE confirm (rejected)
A-RELjnd ACSE A-RELEASE indication
A-RELEnf+ ACSE A-RELEASE confirm (affirmative/normal)
A-RELEnf- ACSE A-RELEASE confirm (affirmative/not finished or negative)
A-ABTlind ACSE A-ABORT indication or A-P-ABORT indication

Table A.2 (ST) — Association state — ACSE realization

Abbreviated name Name and description
AA01 unassociated
AA02 associated
AAQ3 association pending
AA04 release pending
AAO05 release collision
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Table A.2 (OUT) - Association state — ACSE realization

Abbreviated name Target Name and description
ESTind binding ESTABLISH indication
ESTcenf+ binding ESTABLISH confirm (accepted)
ESTcnf- binding ESTABLISH confirm (rejected)
RELind binding RELFEASE indication
RELcnf+ binding RELFEASE confirm (accepted)
RELcnf- binding RELEASE ConfiTT (Tejected)
ABTind binding ABORT indication
A-ASSreq ACSE A-ASSOCIATE request
A-ASSrsp+ ACSE A-ASSOCIATE response (accepted)
A-ASSrsp— ACSE A-ASSOCIATE response (rejected)
A-RELreq ACSE A-RELEASE request
A-RELrsp+ ACSE A-RELEASE response (affirmative/normal)
A-RELrsp— ACSE A-RELEASE response (affirmative/not finished or negative)
A-ABTreq ACSE A-ABORT request
start transfer start the transfer state machine
stop transfer stop the transfer state machine

Table A.2 (PR) - Association state — ACSE realization

Code

Name and description

pl

initiator

p2

result is “rejected-not-released”
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Table A.2 (TABLE) — Association state — ACSE realization

AA01 AA02 AAO03 AA04 AAO05
ESTreq A-ASSreq
start
AAO03
ESTrsp+ A-ASSrsp+
AAQ2
ESTrsp- A-ASSrsp—
stop
AAO1
RELreq A-RELreq
AA04
RELrspt+ A-RELrsp+ A-RELrsp+
stop pl: AAO05
AA01 —pl: AAO01
RELrsp— A-RELrsp— A-RELrsp—
p2;: AA02 pl: AAO05
~p2; AAO1 —pl: AAO1
ABTreq A-ABTreq A-ABTreq A-ABTreq
stop stop stop
AA01 AAO01 AAO1
A-ASSind ESTind
start
AAQ3
A-ASS¢nf+ ESTcnf+
AA02
A-ASS¢nf— ESTcnf-
stop
AA01
A-RELjnd RELind RELind
AA04 stop
AAO05
A-RELEnf+ RELcnf+ RELcpf+
stop pl: AAOQ1
AA01 —pl AAO05
A-RELpnf- RELcnf- RELcpf-
p2: AA02 pl: AAO01
—p2: AAO01 —pl AAO05
A-ABTind ABTind ABTind ABTind ABTipd
stop stop stop AAQ
AA01 AAO01 AAO1
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Table A.3 (IN) — Association state — RTSE realization

Abbreviated name Source Name and description
ESTreq binding ESTABLISH request
ESTrsp+ binding ESTABLISH response (accepted)
ESTrsp— binding ESTABLISH response (rejected)
RELreq binding RELEASE request
RELrsp+ binding RELEASE response (accepted)
RELrsp— binding RELEASE response (rejected)
ABTreq binding ABORT request
RT-OPNind RTSE RT-OPEN indication
RT-OPNcnf+ RTSE RT-OPENconfirm (accepred)
RT-OPNcnf— RTSE RT-OPEN confirm (rejected)
RT-CLSind RTSE RT-CLOSE indication
RT-CLScnf+ RTSE RT-CLOSE confirm (normal)
RT-CLScnf- RTSE RT-CLOSE confirm (not finished)
RT-ABTind RTSE RT-U-ABORT indication or RT-P-ABORT indication
Table A.3 (ST) — Association state — RTSE realization
Abbreviated name Name and description
AR01 unassociated
AR(2 associated
AR(3 association pending
AR(p4 release pending
Table A.3 (OUT) —Association state - RTSE realization
Abbreviated| name Target Name and description
ESTind binding ESTABLISH indication
ESTcnf+ binding ESTABLISH confirm (accepted)
ESTcnf- binding ESTABLISH confirm (rejected)
RELind binding RELFASE indication
RELcnf+ binding RELEASE confirm (accepted)
RELcnf- binding RELFEASE confirm (rejected)
ABTind binding ABORT indication
RT-OPNreq RTSE RT-OPENTequest
RT-OPNrsp+ RTSE RT-OPEN response (accepted)
RT-OPNrsp— RTSE RT-OPEN response (rejected)
RT-CLSreq RTSE RT-CLOSE request
RT-CLSrsp+ RTSE RT-CLOSE response (normal)
RT-CLSrsp— RTSE RT-CLOSE response (not finished)
RT-ABTreq RTSE RT-U-ABORT request
start transfer start the transfer state machine
stop transfer stop the transfer state machine
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