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Foreword

ISO (the International Organization for Standardization) and IEC}{th
Electrotechnical Commission) together form a system for worldwide sta
a whole. National bodies that are members of 1ISO or IEC participate i
ment of International Standards through technical committees esta
respective organization to deal with particular fields of technical activit

technical committees collaborate in fields of mutual) interest. Othe
organizations, governmental and non-governmental,“ih liaison with 1SC

take part in the work.

In the field of information technology, |1S©_and IEC have established a

committee, 1SO/IEC JTC 1. Draft, International Standards adopted
technical committee are circulated to\national bodies for approval befo

tance as International Standards¢ They are approved in accordance with
quiring at least 75 % approval by the national bodies voting.

International Standard N\ISO/IEC  9072-1
Committee ISO/IEC JTE' 1, Information technology.

was prepared by Jo

b International

the develop-
lished by the
. 1SO and IEC
I international
and |EC, also

Idardization as

joint technical

by the joint
re their accep-
[procedures re-
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Introduct

This part of ISO/IEC 9072 defines a notation and the services provided by an
application-sprvice-element - the Remote Operations Service Element (ROSE)
a distributed open systems
This part of ISO 9072 is one of a set of International Standards
of application-service-elements

- to support
environment
defining sets

,,,,,,,,,, g5 2¢

applications.

on

interactive applications in

1only used by a number of

Interactions petween entities of a distributed application are modeled’as

Remote Ope
Remote Ope
perform the

rations, and defined using a Remote Operations notation. A
fation is requested by one entity;, the other entity dttempts to
Remote Operation and then reports the outcome of.the attempt.

Remote Operptions are supported by the ROSE.

This part

bf ISO/IEC 9072 is technically aligned with CCITT

Recommendqtion X.219.
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INTERNATIONAL STANDARD

ISO/IEC9072-1:

1989 (E)

Information processing systems -Text communication -

Remote Operations - Part 1:

Model, notation and service definition

1 Scope

ISO 8650: 1988, Information processing systems -

This| part of ISO/IEC 9072 defines a Remote
Operjation (RO-) notation for defining the services
provided to interactive applications. This part of
ISO/IEC 9072 also defines the services provided
by the Remote Operation Service Element (ROSE)
services. The ROSE services are provided by the
use df the ROSE protocol (part 2 of ISO/IEC 9072)
in cgnjunction with the Association Control
Service Element (ACSE) services (ISO 8649) and
the ACSE protocol (ISO 8650), optionally the
Reliable Transfer Service Element (RTSE)
services (ISO/IEC 9066-1) and the RTSE protocol
(ISOJIEC 9066-2), and the presentation-service
(ISO(3822).

No rpquirement is made for conformance to this
part pf ISO/IEC 9072.

2 Normative references

The following standards contain provisSions which,
throjugh reference in this_ té€xt, constitute
provisions of this part of ISO/TEC 9072. At the
time|of publication, the editions were valid. All
Stangdlards are subject to-revision, and parties to
agre¢ment based on this/part of [SO/IEC 9072 are
encojuraged to investigate the possibility of
applying the mostrecent editions of the standards
listed below.(Members of ISO and IEC maintain
Registers<of currently valid International
Stanflards.

Open Systems Interconnection|- Protocol

specification for the Association(€o
Element.

trol Service

ISO 8822: 1988, Information processfng systems -

Open Systems Interconnection -

oriented presentation-service definition.

Connection

ISO 8824: 1987,/ Information processing systems -

Open Systems Interconnection - Spé
Abstract Syntax Notation One (ASN.]

cification of

).

ISO 8825:M987, Information processfng systems -

Open Systems Interconnection - Sp4

cification of

basie.encoding rules for Abstract Sygtax Notation

Oné(ASN.1).

ISO/IEC 9066-1: 1989, Informatiofq processing
systems - Text communication - Religble Transfer

- Part 1: Model and service definition,

ISO/IEC 9066-2: 1989, Informatiofp processing
systems - Text communication - Religble Transfer

- Part 2: Protocol specification.

ISO/IEC 9072-2: 1989, Informatio
systems - Text communicatiorn]

W processing
- Remote

Operations - Part 2: Protocol specificdtion.

3 Definitions

3.1 Reference Model definitions

This part of [ISO/IEC 9072 is based on
developed in ISO 7498 and make
following terms defined in it:

the concepts
5 use of the

ISO
Open Systems Interconnection - Basic Reference
Model.

ISO/TR 8509: 1987, Information processing
systems - Open Systems Interconnection - Service
Conventions.

40 1984 T foan oty oy onaccy
IO

0 earatarnaq.
T IOt O Y Y
0 7 TATTOTT PToOCCoSTItE o yoteTits

ISO 8649: 1988, Information processing systems -
Open Systems Interconnection - Service definition
for the Association Control Service Element.

a) Application Layer;
b) application-process;
¢) application-entity;

d) application-service-element;

e) application-protocol-data-unit;

f)  application-protocol-control-information;

g) Presentation Layer;
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h) presentation-service;

i)  presentation-connection,
j)  session-service;

k) session-connection

1)  transfer syntax; and

m) user-element.

3.2 Service conventions definitions

3.5 Reliable Transfer definitions

This part of ISO/IEC 9072 makes use of the
following terms defined in ISO/IEC 9066-1:

a) Reliable Transfer Service Element.
3.6 ROSE definitions

For the purpose of this part of ISO/IEC 9072 the
following definitions apply:

This part ¢f ISO/IEC 9072 makes use of the —3.6.T —association-imitiatimg—apptication-

following terms defined in ISO/TR 8509:
a) servlice-provider;
b) servlice-user;
¢) confliirmed service;
d) nonjconfirmed service;
e) proyider-initiated service;
f)  service-primitive; primitive;
g) request (primitive);
h) indipation (primitive);
i)  resgonse (primitive); and

J)  conffirm (primitive).

3.3 Prespntation service definitions

This part ¢f ISO/IEC 9072 makes use of _the
following tefms defined in ISO 8822:

a) absfract syntax;
b) absfract syntax name;
¢) trarsfer syntax name,

d) predentation context:

3.4 Association cafitrol definitions

This part ¢f ISQ/IEC 9072 makes use of the
following tefms(defined in ISO 8649:

a) appli
b) application context;

¢) Association Control Service Element.

entity; association-initiator: The applicption-
entity that initiates the application-agSdciatjon.

3.6.2 association-responding-applicgtion-
entity; association-respondér: ‘The applidation-
entity that responds to ¢the initiation jof an
application-association by another AE.

3.6.3 invoking-application-entity; invoker:
The application-éntity that invokes the Rpmote
Operation.

3.6.4 performing-application-entity;
performer: The application-entity that pefforms
a Remote Operation invoked by the |other
application-entity.

3.6.5 requestor: The part of an application-
entity that issues a request primitive|for a
particular ROSE service.

3.6.6 acceptor: The part of an applicption-
entity that receives the indication primitive for a
particular ROSE service.

3.6.7 linked-operations: A set of operptions
formed by one parent-operation and one of more
child-operations.

3.6.8 parent-operation: An operation quring
the execution of which the performer may Jnvoke
linked child-operations to be performed

y the

3.6.9 child-operation: An operation which
might be invoked by the performer of the linked
parent-operation during the execution of the
parent-operation, and which is performed by the
invoker of the parent-operation.
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3.6.10 Remote Operations:

(1) A concept and notation supporting the
specification of interactive communication
between application-entities. This includes the
Remote Operation Service Element and the
mapping of the notation onto the service
primitives of used application-service-elements.

(2) The set of bind-operations, unbind-operations
and operations.

ISO/IEC 9072

-1: 1989 (E)

services (Remote Operations) available to the user

element in RO-notation.

4 Abbreviations

3.6.11| RO-notation: The notation used for the
specification of Remote Operations, defined in this
part of ISO/IEC 9072.

3.6.12| ACSE-user: The application-specific
functign that performs the mapping of the bind-
operation and unbind-operation of the RO-
notatipn onto ACSE.

3.6.13| Remote Operation Service Element:
The application-service-element defined in this
part of ISO/IEC 9072.

3.6.14 ROSE-provider: The provider of the
Remotle Operations Service Element services.

3.6.15| ROSE-user: The application-specific¢
function that performs the mapping of\the
operatlions and errors of the RO-notatign onto
ROSE

3.6.16) RTSE-user: The application-specific
functign that performs the mapping of the bind-
operation and unbind-operation of the RO-
notatipn onto RTSE.

3.6.17| operation-interface: The interface
withinl an application entity between the user
element and thelapplication service elements,
definefl as a ‘set of application service element

AE application-entity

ACSE Association Control Service
Element

ASE application-service-element

APDU application-protocol-data-unit

0OSI Open Systems Intercennection

RO (or ROS) Remote Operations

ROSE Remote Operations Service
Element

RT (or RTS)  Reliable Transfer

RTSE Reljable Transfer Servjce Element

5 Conventions

This part’of ISO/IEC 9072 defines sery
ROSE: following the descriptive ¢
defined in ISO/TR 8509. In clau
definition of each ROSE service incly
that lists the parameters of its primi
given primitive, the presence of each p
described by one of the following value

blank not applicable

M mandatory

U user option

C conditional

(0] presence is an ROSE serv
option

In addition, the notation (=) indic
parameter value is semantically eg
value to its left in the table.

Fices for the
bnventions
se 10, the
des a table
tives. For a
arameter is

L

D.

ce-provider

htes that a
ual to the
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6 Remote Operations Model

In the OSI environment, communication between
application processes is represented in terms of
communication between a pair of application
entities (AEs) using the presentation service.
Communication between some application-
entities are inherently interactive. Typically, one
entity requests that a particular operation be
performed; the other entity attempts to perform
the operation and then reports the outcome of the

reply is returned if the operation is
unsuccessful);

- or not at all (neither a result nor an error
reply is returned, whether the operation
was successful or not).

Operations may also be classified according to two
possible operation modes: synchronous, in which
the invoker requires a reply from the performer
before invoking another operation; and
asynchronous, in which the invoker may continue

Remote Op

rations as a vehicle for supporting

attempt. T'x{a clauseTtroduces—the—comcept—of

interactive

pplications.

The generic structure of an operation is an

elementary
are carrie
application-

Figure 1 mo

Operations
performed
Operations
the perform

request/reply interaction. Operations
d out within the context of an
association.

dels this view.

invoked by one AE (the invoker) are
by the other AE (the performer).
may be classified according to whether
er of an operation is expected to report

its outcome]

- in case of success or failure (a result reply
is rg¢turned if the operation is successful,
an grror reply is returned if the operation
is umsuccessful);

- incase of failure only (no reply is returned
if the operation is successful,~an error
reply is returned if the eperation is
unsyiccessful);

- in cpse of success only(a result reply is
returned if the operatien is successful, no

to invoke further operations without awaiting a
reply.

The following Operation Classes aredefined

Operation Class 1: Synchfonous, repdrting
success or failure (resultorerror).

Operation Class 2: Asynchronous, repgrting
success or failure (result or error).

Operation Class 3: Asynchronous, repgrting
failure (errer)only, if any.

Operation Class 4: Asynchronous, repgrting

sucegess (result) only.

Operation Class 5: Asynchronous, oufcome
not reported.

The Operation Class of each operation hag to be
agreed between application entities (e.g. |in an
Application Protocol International Standard).

In some cases it is useful to group operations into
a set of linked-operations which is formed by one
parent-operation and one or more d¢hild-
operations. The performer of the parent-operation
may invoke none, one, or more child-opergtions

il A, el il i i el B e s e B -
| application-association :
| request

| I
1 S ——— e ——— 1
[ AE AE |
I I
| |
| |
| repl I
| Py |
B e e - —— — v e e e e e e Gmn S e e Gmw e Gmw G Ghn mes e e me e S — -

Figure 1 - Remote Operations Model
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during the execution of the parent-operation. The
invoker of the parent-operation is the performer of
the child-operations. A child-operation may be a
parent-operation of another set of linked-
operations in a recursive manner. Figure 2 models
this concept.

An application-association defines the
relationship between a pair of AEs, and is formed
by the exchange of application-protocol-control-
information through the use of presentation-
services- indtd teatd
associdtion is called the association-initiating AE,
or the |association-initiator, while the AE that
responds to the initiation of an application-
associjation by another AE is called the
associdtion-responding AE, or the association-
responder. Only the association-initiating AE
may felease an established application-
associgtion.

Application-associations are classified by which
application-entity is allowed to invoke operations:

Asgociation Class 1:  Only the association-
inifiating application entity can invoke
opdrations.

Asgociation Class 2:  Only the association-
responding application entity can invoke
opgrations.

Asgociation Class 3:  Both the association-
initiating and the association-responding
application entities can invoke operations.

ISO/IEC 9072-1: 1989 (E)

Linked-operations require Association Class 3.

The Association Class has to be agreed between
application-entities (e.g. in an Application
Protocol International Standard).

The functionality of an AE is factored into one
user-element and a set of application-service-
elements (ASEs). Each ASE may itself be factored
into a set of (more primitive) ASEs. The

The specific combination of a user-el
the set of ASEs which comprise an AE
application-context.

Figure 3 illustrates) an examy
application-contegt involving th
Operations Serviéeg Element (ROSE).
this figure ig~not meant to imply

ement and
defines the

le of an
¢ Remote
Note that
that the

application iS-symmetric. Interactive applications

are often¢inherently asymmetric, tha
one or both AEs may be permitted
operations, and the operations that eith
inyokKe may be different. The rules
which AE may invoke operations,
operations an AE may invoke, is define
RO-notation in an Application
International Standard, and deter
application-context.

The set of ASEs available to the user
the AE at the operation-interface is de

is, either
to invoke
er AE may
governing
ind which
d using the
Protocol
mines the

element of
fined using

n--—-—— - """ =\~"""""=""="="—="=—/"—/"m—em_,—eessss= -
I| application-association |
I |
I invoca;tion oft. _ >~ I
I AE parent-operation I AE |
l I I
! 2 | inYocation of' J ] :
I child-operation | | execution of

I ) . parent- |
I * ti ]

o | | operation

: 2 [ im./ocation of ] J :
| child-operation [, I
| performer of linked performer of I
| child-operations parent-operation |
| |
e e e e o e = o e e e e e e e o o e e e - .|

Figure 2 - Linked-operations
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the Remote Operations (RO-) notation. The RO-
notation is based on the macro concept defined in
ISO 8824. The complexity of a particular set of
ASEs is dependent upon the needs of the
application, and is not limited by the Remote
Operations concept.

An important characteristic of Remote Operations
is that they provide applications with
independence from OSI communication services.
Since the notation 1s based on establlshed object—
oriented pregremming prineiples 3
can be dev¢loped to bmd Remote Operatlons mto
the executipn environment of applications.

The ASEs pvailable to the user-element require
communication over an application-association.
The contrpl of that application-association
(establishment, release, abort) is performed either
by the Association Control Service Element
(ACSE) defined in ISO 8649, or the Reliable
Transfer Service Element defined in ISO/IEC
9066-1 anf the Association Control Service
Element (ACSE). Communication over the
application-association is performed by the

Remote Operations Service Element (ROSE)
defined in this part of ISO/IEC 9072.

An application-specific function performs the
mapping of the operations available to the
user-element onto either the ACSE services, or
the RTSE services; and the ROSE services. The
mapping is defined in this part of ISO/IEC 9072.
The function that performs the mapping of the
operations onto the ACSE services, or the RTSE
services, and the ROSE services is sald to be the

of 2 e—ACSE-

user, the RTSE user, and the ROSE user!

If the RTSE 1is included: in| the
application-context, the mapping function] is an
RTSE-user and a ROSE-user), ‘the ROSH is an
RTSE-user, the RTSE iscan’ ACSE-user|and a
presentation service-uger,”and the ACSE is a
presentation service-user.

If the RTSE~1is excluded from the
application-context, the mapping functionj is an
ACSE-user and a ROSE-user, the ROSE is a
presentation service-user, and the ACSE is a
presentation service-user.
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7 Overview of notation and service
N

7.1

otation Overview

This part of ISO/IEC 9072 defines the RO-notation
for the specification of an application-context and
the related abstract syntax component of the
presentation context.

The functionality of an application-context is
provided to the user-element by means of Remote

Operations and errors which form the

enables the specification of an operation and user
data types to be exchanged for a request and a
positive reply. In addition , the type notation
enables the specification of a list of valid negative
reply situations. If the operation is a parent-
operation, the type notation enables the
specification of the list of linked child-operations.
The value notation of the OPERATION macro
enables the specification of the identifier of an

operation.

operation-interface.

The following types of Remote Operations form an
operation interface:
- bind-operation to establish an
pplication-association;
- set of operations and, for each
peration, a list of error (negative
eply) situations;

- n unbind-operation to release an
pplication-association.

The abstract syntax notation of ISO 8824 is used
for the definfition of the following macros:

a) BIND;

b) [UNBIND;

¢) PPERATION; and

d) ERROR.

These macrps provide both a type notation and a
value notation for Remote Operationsand errors.

The type nofation of the BIND macro enables the
specification of a bind-operation type and the
types for use¢r data valugs\(if any) to be exchanged
in the establishment{phase of an application-
association| The.value notation of the BIND
macro enables (the specification of user data
values (if|l any) to be exchanged in the

The type notation of the ERROR macrq etLables
the specification of user data types [to be
exchanged in a negative reply situation| The
value notation of the ERROR maero enablgs the
specification of the identifier of an‘error.

Additional macros suppofting the notation ﬂor the
specification of application-service-elements and
application contextgare defined in annex A.

7.2 Serviceoverview

This part.of ISO/IEC 9072 defines the following
ROSE services:

a) RO-INVOKE

b) RO-RESULT

¢) RO-ERROR

d) RO-REJECT-U

e) RO-REJECT-P
The RO-INVOKE service enables an invoking AE

to request an operation to be performed Ry the
performing AE.

The RO-RESULT service enables the performing
AE to return the positive reply of a succegsfully
performed operation to the invoking AE.

The RO-ERROR service enables the performing
AE to return the negative reply ¢f an

establishment phase of an application-association.
The type notation of the UNBIND macro enables
the specification of an unbind-operation type and
types for user data values (if any) to be exchanged
in the release phase of an application-association.
The value notation of the UNBIND macro enables
the specification of user data values (if any) to be
exchanged in the release phase of an application-
association.

unsuccessiully performed operation to the
invoking AE.

The RO-REJECT-U service enables one AE to
reject the request or reply of the other AE if the
ROSE-user has detected a problem.

The RO-REJECT-P service enables the ROSE-
user to be informed about a problem detected by
the ROSE-provider.
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7.3 Mapping of notation on to services

Note that the function that performs the mapping

of the OPERATION macros and ERROR macros of
the RO-notation onto ROSE services is said to be
the ROSE-user. While the function that performs
the mapping of the BIND and UNBIND macros of
the RO-notation onto ACSE services or RTSE

oL VILUD lUDPVLblVb’ly 15 bdld to bb’ LIIU l‘\\/QIJ user
or RTSE-user respectively.

The spec. ication of the mapping of the RO-

syntax. If multiple named abstract syntaxes are
defined for operations and errors, the ROSE
APDUs are included in each named abstract
syntax.

if a named abstract syntax specifies a bind-
operation, the APDUs specified by the value
notation of the BIND macro are included in that
named abstract syntax. If the RTSE is included in
the application context, the APDUs for the bind-
operation share a single named abstract syntax

notation| onto the used services of ACSE, RTSE,
and RO E is given in clause 11. Therefore
Internatjonal Standards using the RO-notation
for the protocol specification need not to specify
the mapping onto these used services.

8 Relationship with other ASEs

ated TAcermee lasra corrirnoc
ana iower 14y I dor Vlbt’b

8.1 Other application-service-elements

The ROJE is intended to be used with other ASEs
in ordqr to support specific interactive
informalion processing tasks. Therefore it is
expected that the ROSE will be included in a large
number pf application-context specifications.

The collection of the ROSE and other ASEs
included]in an application context are required:to
use the facilities of the presentation-serviegZin a
co-ordingted manner among themselves.

The ROBE requires an existing @application-
associatijon controlled by ACSE.

For some application context specifications a
Reliable Transfer Servite)Element (RTSE) is
included|

An ROSE-user protocol specification uses the RO-
notation| It defines one or more abstract syntaxes
and proyide$ unique abstract syntax names of
type objdct.identifier for each abstract syntax.

witlrthe RTSEAPDYsdefimed i 1S6AHC 9066-2.

abstract an unbind-
operation, the APDUs specified by the value
notation of the UNBIND macro are intluded in
that named abstract syntag.

If a named abstract syntax Sppmf:e~

The APDUs resulting from the specification of a
bind-operation, an’anbind-operation, operations
and errors and(the RTSE APDUs may share a
single named ‘abstract syntax.

8.2 Presentation-service

If an apnlunqhnn context 1nn|nr|1ng RTSE and

rilauviVii LULILT AL 1aCiuwlRii

ROSE is defined, ROSE services do noft use the
presentation-service.

If an application context including ROSE but
excluding RTSE is defined, the ROSE| services
require access to the P-DATA service anld require
the use of the duplex functional unfit of the
presentation-service. The ROSE servicgs neither
use, nor constrain the use of, any other
presentation service.

A named abstract syntax associated with a
compatible transfer syntax (negotiatgd by the
Presentation Layer) constitutes a prepentation
context.

The object identifier value {joint-iso-ccitt agn1(1) basic-

encoding(1)} specified in ISO 8825 may be used as a
transfer syntax name In this case the ROSE-user

If a named abstract syntax specifies operations
and errors, the ROSE APDUs defined in ISO/IEC
9072-2 are included in that named abstract

protocol specification need not to name and specify
a transfer syntax.
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9 Remote Operations notation

9.1 General

The notation used in this part of ISO/IEC 9072 is
defined as follows:

- the data syntax notation and macro
notation are defined in ISO 8824;

- the Remote Operation macros are defined
in 9.2 of this part of ISO/IEC 9072.

to it are specified. If the bind-operation reports
failure, the keyword BIND-ERROR and the type of the
error-information it reports and the reference
name optionally assigned to it are specified.

The value notation for a bind-operation is either
an argument value, or a result value or an error
value. The value notation for an argument value
(if any) is the key word ARGUMENT followed by a
value of the argument type. The value notation for
a result value (if any) is the key work RESULT

A bind-opefation defines where an object binding
(establishment of an application-association)
begins. If sich a binding is established, operations
may be injvoked. An unbind-operation defines
where an object binding is released.

An interagtive protocol is specified using the
Remote Operation and error data types. This
clause defines those types. It also explains the
notational|definitions of a particular Remote
Operation, and of the particular errors it can
report. The notation is defined by means of the
macro facility defined in ISO 8824. This macro
definition gllows a generalized specification of the
mapping ornjto various execution environments.

The macrop enabling the specification of bind-
operations| unbind-operations, operations and
errors are ljsted in figure 4.

9.2 Spetgification of bind-operations

A single dgta value, the argument of the bind-
operation] may accompany the-‘rtéquest to
establish the application-association’ Some bind-
operations feport their outcomej\whether success
(i.e the normal outcome) on failure (i.e. the
exceptionall outcome). Other bind-operations
report theif outcome enly if they fail, and still
others nevefr at all. Asingle data value, the result
of the bind-gperation,imay accompany the positive
response. A single data value, the bind-error of
the bind-oppration, may accompany the negative

fottowed by @ vatue of the resutttype—The value
notation for an error value (if any) is the kdy word
ERROR followed by a value of the error type.

9.3 Specification of unbind-operations

A single data value, the argument of the ynbind-
operation, may accompany-the request to release
the application-association. Some umbind-
operations report their‘outcome, whether $uccess
(i.e the normal-outcome) or failure (ile. the
exceptional outeome). Other unbind-operations
report their outcome only if they fail, angd still
others never at all. A single data value, thd result
of the,unbind-operation, or a single data |value,
the .unbind-error of the unbind-operation, may
ac¢company the response.

The notation for an unbind-operation type is the
keyword uNBIND, optionally followed by the
keyword ARGUMENT and the type of the upnbind-
operation’s argument, the reference|name
optionally assigned to it, and the nature |of the
unbind-operation’s outcome reporting (if gny). If
the unbind-operation reports success| the
keyword RESULT and the type of its result and the
reference name optionally assigned to |it are
specified. If the Unbind-operation reports fhilure,
the keyword UNBIND-ERROR and the type fof the
error-information it reports and the reference
name optionally assigned to it are specified.

The value notation for an unbind-operafion is
either an argument value, or a result value or an

response.

The notation for a bind-operation type is the
keyword BIND, optionally followed by the keyword
ARGUMENT and the type of the bind-operation’s
argument, the reference name optionally assigned
to it, and the nature of the operation’s outcome
reporting (if any). If the bind-operation reports
success, the keyword RESULT and the type of its
result and the reference name optionally assigned

10

error value. The value notation for an argument
value (if any) is the keyword ARGUMENT followed by
a value of the argument type. The value notation
for a result value (if any) is the keyword RESULT
followed by a value of the result type. The value
notation for an error value (if any) is the keyword
ERROR followed by a value of the error type.
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Remote-Operation-Notation { joint-iso-ccitt remote-operations(4) notation (0) }
DEFINITIONS :: =
BEGIN
EXPORTS BIND, UNBIND, OPERATION, ERROR;
-- macro definition for bind-operations
BIND MACRO :: =
BEGIN
TYPE NOTATION ::= Argument Result Error
VALUE NOTATION :: = Argument-value | Result-value | Error-value
Argiment 1= empty| “ARGUMENT” Name type (Argument-type)
-- Expects any ASN.1 type and assigns it to the variable Argument
-- type
Resplt ::= empty | “RESULT” Name type (Result-type)
-- Expects any ASN .1 type and assigns it t9¢the variable Result-type
Errqr :: = empty | “BIND-ERROR” Name type (Error-type)
-- Expects any ASN.1 type and assigns it to the variable Error-type
Name ;1= empty | identifier
Argument-value ::= empty | “ARGUMENT" value (Arg-value Argument-type)
-- Expects a value for thetype in Argument-type, and assigns it to the
--variable Arg-valie
<VALUE [16] EXPLICIT Argument-type :: = Arg-value>
-- Returns the final value as explicitly tagged type
Reslilt-value ::= empty | “RESULT value (Res-value Result-type)
-~Expects a value for the type in Result-type and assigns it to the
-- variable Res-value
<VALUE [17] EXPLICIT Result-type :: = Res-value>
-- Returns the final value as explicitly tagged type
Errgr-value ;1= empty | “ERROR" value (Err-value Error-type)
-- Expects a value for the type in Error-type, and assigns it to the
--variable Err-value
<VALUE [18] EXPLICIT Error-type :: = Err-value >
-- Returns the final value as explicitly tagged type
END
-- Remote Operations Notation continued

Figure 4 (Part 1 of 3) - Formal definition of Remote Operations data types

1
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-- Remote Operations Notation continued
-- macro definition for unbind-operations

UNBIND MACRO :: =

BEGIN
TYPE NOTATION :: = Argument Result Errors
VALUE NOTATION :: = Argument-value | Result-value | Error-value
Argument ::= empty | "ARGUMENT" 5 )
-- Expects any ASN.1 type and assigns it to the variable ArgunLent-
-- type
Result ::= empty | "RESULT” Name type (Result-type)
-- Expects any ASN .1 type and assigns it to the'variable Resulf-type
frror 1 = empty | “"UNBIND-ERROR" Name type (Error-type)
-- Expects any ASN.1 type and assigns.it'to the variable Error-type
Name ;1= empty|identifier
Argument-value ::= empty | “ARGUMENT" value (Arg-value Argumént-type)
-- Expects a value for the typein Argument-type, and assigns il to the
--variable Arg-value
<VALUE [19] EXPLICIT Argument-type :: = Arg-value>
-- Returns the final value as explicitly tagged type
Hesult-value 1= empty | “RESULT” valué{Res-value Result-type)
-- ExpeCts a value for the type in Result-type and assigns it to the
-: variable Res-value
<VALUE [20] EXPLICIT Result-type :: = Res-value>
-- Returns the final value as explicitly tagged type
Hrror-value ;1 £ empty | "ERROR” value (Err-value Error-type)
-- Expects a value for the type in Error-type, and assigns it to tHe
--variable Err-value
<VALUE [21] EXPLICIT Error-type :: = Err-value >

END

-- Remote Operations Notation continued

Figure 4 (Part 2 of 3) - Formal definition of Remote Operations data types
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9.4 Specification of operations

A data value of type operation represents the
identifier for an operation that a ROSE-user in
one open system may request to be performed by a
peer ROSE-user in another open system. A single
data value, the argument of the operation, may
accompany the request. Some operations report
their outcome, whether success (i.e the normal
outcome) or failure (i.e. the exceptional outcome).
Other operations report their outcome only if they
fail, a i i

value, the result of the operation, accompanies a
report of success; a report of failure identifies the
exceptipbnal condition that was encountered.

The netation for an operation type is the keyword
OPERATION, optionally followed by the keyword
ARGUMENT and the type of the operation’s
argument, the reference name optionally assigned
to it, and the nature of the operation’s outcome
reporting (if any). If the operation reports success,
the keyword ReSULT and optionally the type of its
result and the reference name optionally assigned
to it are specified. If the operation reports failure,
the keyword ERRORS and the reference names of
the error values or error types it reports are
specifigd. If the operation is the parent-operation
of a sef of linked-operations, the keyword LINKED:
OPERATIONS and the reference names of the linked
child-operation values or child-operation typesare
specifi¢d. The reference to error values.or-child-
operatjon values is preferred, however the
referenlces to types shall be used if the values are
defined elsewhere (see 9.6).

The notation for an operation value is the
operatipn’s identifier. If aocally unique identifier
(local value) is sufficient;the identifier is of type
INTEGER[ If a globally -unique identifier (global
value) is required to allow the unique
identiffication(of operations used in several
abstradt syntaxes, the identifier is of type OBJECT
IDENTIFIER.

ISO/IEC 9072-1: 1989 (E)

local values. The use of global values is not
restricted.

9.5

A data value of type error represents the identifier
for an exception condition that a ROSE-user in
one open system may report to a peer ROSE-user
in another open system, where the exception
condition is reporting an exceptional outcome of a
previously requested operation. A single data

Specification of errors

the report.

The notation for an error type\is th
ERROR, optionally followed“by the
PARAMETER and the type of the error’s
and the reference name.optionally assig

The notation for{an’error value is
identifier. If a.locally unique identi
value) is sufficient, the identifier is of ty
If a globallyxGnique identifier (globa
required($6 allow the unique identi
errors{used in several abstract syn
identifier is of type OBJECT IDENTIFIER.

9.6 Export and import of opera
errors

Operation values and error values }
unique within a named abstract

operations and errors are specified
ASN.1 modules and are imported to

accompany

e keyword
keyword

parameter

ned to it.

he error’s
fier (local
'pe INTEGER.
| value) is
fication of
taxes, the

tions and

have to be
syntax. If
in several
a module

specifying a specific named abstract syntax, one of

the following rules apply:

in the responsibility of the desi

ner of the
ueness.

a) If local values are used and exgrted, it is

importing module to ensure uni

b) A module may specify ar
operation types and error 4
operation values and error V
assigned in the module imp

1d export
ypes. The
alues are
brting the

types. A single value shall be alssigned for

Child-operations and errors referenced by a
specific operation shall share a single named
abstract syntax (see 8.1) with that operation, if
the child-operations or errors are identified by

each operation type or error typ

€.

¢) Ifglobal values are assigned and exported,

uniqueness is ensured.

However different named abstract syntaxes might

be used for conflicting local values.

13
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-- Remote Operations Notation continued
-- macro definition for operations

OPERATION MACRO :: =
BEGIN

TYPE NOTATION

VALUE NOTATION

::= Argument Result Errors LinkedOperations

value (VALUE CHOICE({
localValue INTEGER,
globalvalue OBJECT IDENTIFIER})

rgument

esult

esultType

rrors
inkedOperations
rrorNames
rrorlList

rror

inkedOperationNames
DperationList

Dperation

NamedType
ND

RRORMACRO :: =
BEGIN

TYPE NOTATION
YALUE NOTATION

::= "ARGUMENT"” NamedType | empty

1= "RESULT"ResultType | empty

::= NamedType | empty

1= "ERRORS” “{” ErrorNames “}" | empty

:1= "LINKED” “{” LinkedOperationNames “}” | empty
:1= Errorlist| empty

::= Error | ErrorList “,” Error

::= value (ERROR)

;1= OperationList | empty
:1= Operation | OperationList “,%‘Operation

= wvalue (OPERATION)

:: = identifier type | type

- macro definition for operations errors

11 = Parameter
:: = value (VALUE CHOICE{

wn

-- shall referencéan error value
|type  -- shall reference anerror type if no error value is spec

-- shall reference an operation value
|type  -- shalliceference an operation type if no operation vald
-- specified

localValue INTEGER,
globalvalue OBJECT IDENTIFIER})

fied

Pardmeter = "PARAMETER “ NamedType | empty
NamedType = identifier type |type

END

END -- end of Remote Operations Notation

Figure 4 (Part 3 of 3) - Formal definition of Remote Operations data types
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10 Service definition

The ROSE services are listed in table 1.

Table 1 - ROSE services

ISO/IEC 9072-1: 1989 (E)

This parameter is the identifier of the o

peration to

be invoked. The value has to be agreed between
the ROSE-users. This parameter has to be

supplied by the requestor of the service.

Table 2 - RO-INVOKE parameter

S

Identification of the named abstract syntax in use
is assumed for all ROSE services, however this is
a local matter and outside the scope of this part of
ISO/IEC 9072.

10.1 RO-INVOKE service

The RQ-INVOKE service is used by one ROSE-
user (the invoker) to cause the invocation of an
operatipn to be performed by the other ROSE-user
(the pefformer). This service is an non-confirmed
service

The reflated service structure consists of two
servicetprimitives, as illustrated in figure 5,

ROSE-
provider

ROSSE-user ROSE-user

RO-INVOKE
request
RO-INVOKE
N indication

\_—_*

10.1.1 RO-INVOKE parameters
Table 2 lists the RO-INVOKE service parameters.

10.1.1.1 Operation-value

Service Type

RO-INVOKE Non-confirmed Parameter name Req| Ind

RO'RESU LT Non-confirmed ODeration_value M M ( = )

R(Q-ERROR Non-confirmed Operation-class U

RQ-REJECT-U Non-confirmed Argument U-pqa=)

RQ-REJECT-P Provider-initiated Invoke-ID M1 M(=)
Linked-ID U | d(=
Priority U

10.1.1.2 Operation<class

This parameter defines whether a synd
an asynchrenous reply is expected and
of the expected reply, i.e. result and/
none (see”clause 6). This parameter
supplied by the requestor of the sen
parameter is used solely to optimiz
management (see 8.1.1 of part 2 of ISO/]

10.1.1.3 Argument

This parameter is the argument of th
operation. The type has to be agreed b
ROSE-users. This parameter has to be {
the requestor of the service.

10.1.1.4 Invoke-ID

This parameter identifies the request

INVOKE service and is used to cor

hronous or
the nature
r error or
has to be
vice. This
b the turn
EC 9072).

e invoked
btween the
upplied by

of a RO-
relate this

request with the corresponding replies (RO-

RESULT, RO-ERROR, RO-REJECT-U
REJECT-P services) or the invocation
child-operations (RO-INVOKE). This

has to be supplied by the requestor of th

, and RO-
of linked

parameter

g service.

Fighre 5—ROINVOKE serviee-primitives—————Thisparameter distinguishes several parameter distinguishes several requests of

the service the requestor may have in progress
(asynchronous operations). The requestor may
begin to reuse Invoke-ID values whenever it

chooses, subject to the constraint that
reuse an Invoke-ID value that was

it may not
previously

assigned to a request of the service for which it
expects, but has not yet received, a reply or the

invocation of a linked child-operation.

15
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The ROSE-user to which an RO-INVOKE
indication is issued, assumes that an Invoke-ID
value violating the above rule is a duplicate; and
therefore, it does not perform the invoked
operation. Instead, it rejects the duplicate
invocation.

If Operation Classes 3, 4 or 5 are used, the
requestor of this service may reuse an Invoke-ID
value after a reasonably long period of time, or if
the reply is carried by other means (e.g. result of a

10.2 RO-RESULT service

The RO-RESULT service is used by a ROSE-user
to reply to a previous RO-INVOKE indication in
the case of a successfully performed operation.
This service is an non-confirmed service.

The related service structure consists of two
service-primitives, as illustrated in figure 6.

ROSE-

ROSE-user ROSE-user

have-you-fi

In some ap
may commjg
this the ty
exported b
syntax of R
of ISO/IEC §

10.1.1.5 L
If this para
is a child-o
the invocaf

iahad radts )
ST CGopeTationy -

plication contexts peer ROSE-users
inicate Invoke-ID values. To support
pe of the Invoke-ID parameter is
y the module defining the abstract
bmote Operations in clause 9 of part 2
D072.

inked-ID

heter is present, the invoked operation
beration and the parameter identifies
ion of the linked parent-operation.

This parameter has to be supplied by the

requestor o
invoke-ID
indication p

10.1.1.6 H

This param
the transfe
respect to
between thd
the priority
priority 4

F the service. The value is that of the
parameter of the RO-INVOKE
rimitive of the parent-operation.

riority

eter defines the priority assigned\to
r of the corresponding APDU_with
the other APDUs to be exéhanged
AEs. The lower the value,the higher
. If several APDUs with the same
re awaiting transfer, they are
"first in, first out?:

ty parameter has an effect in the case of a two-
hate @ssociation in that it prioritizes the sending
, and may be used to determine when to request

transferred

NOTES

1 The Prior
way alter
of APDUSH
the Turn

ADRDLL

provider

RO-RESULT

request

— RO-RESULT
=)

-~ indication|

\_*

Figure 6%*RO-RESULT service-primitives
10.2.1 RO-RESULT parameters

Table3 lists the RO-RESULT service parameters.

Table 3 - RO-RESULT parameters

Parameter name Req| Ind
Operation-value U C(=)
Result U | C(=)
Invoke-ID M M(=)
Priority U

10.2.1.1 Operation-value

This parameter is the identifier of an invoke¢d and
successfully performed operation. This pargmeter
has to be supplied by the requestor of the s¢rvice.

1 1 e WYY
O SeNMU XX DUST TIIe L TIOTILY pararneter rnray

also have a local effect in the case of a two-way

simultaneous association.

2  The Prior

ity of a reply (RO-RESULT, RO-ERROR, and

RO-REJECT-U) should normally be higher (lower in
value) than the priority of the corresponding invocation.

16

Thc va}u.c ;D that Ul thc bUllCD}JUle;Ll RO‘
INVOKE indication primitive. This parameter
shall be present only if the Result parameter is
present.
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10.2.1.2 Result

This parameter is the result of an invoked and
successfully performed operation. The type has to
be agreed between the ROSE users. This
parameter has to be supplied by the requestor of
the service.

10.2.1.3 Invoke-ID

This parameter identifies the corresponding
invocation (see 10.1.1.4). This parameter has to be

ISO/IEC 9072-1: 1989 (E)

10.3.1 RO-ERROR parameters

Table 4 lists the RO-ERROR service parameters.

Table 4 - RO-ERROR parameters

1',\.1 L e N 4 £l M Tl 1
suppli Dy-theTreqtestor-ortne-Service—rne varue
is that of the corresponding RO-INVOKE
indicatjon primitive.

10.2.1.4 Priority

This parameter defines the priority assigned to
the trdnsfer of the corresponding APDU (see
10.1.1.6).

10.3 O-ERROR service

The RQ-ERROR service is used by a ROSE-user to
reply t¢ a previous RO-INVOKE indication in the
case of| an unsuccessfully performed operation.
This sefvice is an non-confirmed service.

The rellated service structure consists of two
servicefprimitives as illustrated in Figure 7.

ROSE-user ROSE- ROSE\user
provider
RO{ERROR
reqliest
>| _ 30:ER-ROR
~ indication
=
S d—_——

rigure 7-RO-ERROR service-primitives

Parameter name Req] Ind
Error-value M | M(=)
Error-parameter U | C(=
trvoke-ID M—T1M(=)
Priority

10.3.1.1 Error-value

This parameter identifies)the error that occurred

during execution of/the“operation. The
to be agreed between the ROSE-u
parameter has-to'be supplied by the r
the service.

10.3.1,2 CError-parameter

Thi$, parameter provides additional ir
about the error. The type (if any) has t
between the ROSE-users. This param
be supplied by the requestor of the servi

10.3.1.3

This parameter identifies the corr
invocation (see 10.1.1.4). This parametg
supplied by the requestor of the service
is that of the corresponding RO
indication primitive.

Invoke-ID

10.3.1.4 Priority

value has
sers. This
bquestor of

iformation
b be agreed
bter has to
ce.

esponding
er has to be
The value
INVOKE

This parameter defines the priority assigned to

the transfer of the corresponding A
10.1.1.6).

PDU (see

17
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104 RO-REJECT-U This parameter specifies the reason for rejection

The RO-REJECT-U service is used by a ROSE-
user to reject a request (RO-INVOKE indication) a)
of the other ROSE-user if it has detected a
problem. The RO-REJECT-U service may also be
used by a ROSE-user to reject a reply (RO-
RESULT indication, RO-ERROR indication) from
the other ROSE-user. However, to avoid violating
the sequencing rules of other ASEs in some
application contexts, a ROSE-user may choose not
to use the RO-REJECT-U service to reject replies.

as follows:

Invoke-problem: user-reject of an RO-
INVOKE indication primitive with values:

- duplicate-invocation: signifies that the
invoke-ID parameter violates the
assignment rules of 10.1.1.4;

- unrecognized-operation: signifies that the
operation is not one of those agreed
between the ROSE-users;

This servide is an non-confirmed service.

The related service structure consists of two
service-primitives, as illustrated in figure 8.

ROSE-yser ROSE- ROSE -user
provider

RO-REJECT-U
request
RO-REJECT-U
~ indication

\_—)

Figurp 8- RO-REJECT-U service-primitives

10.4.1 RO-REJECT-U parameters
Table 5 Jists the RO-REJECT: service

parameters.

b)
Table 5 - RO-REJECT;U parameters

Pargmeter Hame Req] Ind

- mistyped-argument: signifies'that the
type of the operation argument\supplied is
not that agreed between the ROSE-users

- resource-limitation; the performing
ROSE-user is not @ble to perform the
invoked operation due to regource
limitation,;

- initiatorsreleasing: the association-
initiatof4S not willing to perform the
invoked ‘operation because it is about to
attempt to release the applidation-
association;

s “unrecognized-linked-ID: signifigs that
there is no operation in progress with an
invoke-ID equal to the specified linked-ID;

- linked-response-unexpected: signifies that
the invoked operation referred to|by the
linked-ID is not a parent-operation

- unexpected-child-operation: signifies that
the invoked child-operation is not (:Ine that
the invoked parent-operation refefred to
by the linked-ID allows.

Return-result-problem: user-reject| of an
RO-RESULT indication primitivg¢ with
values:

- unrecognized-invocation: signifies that no
operation with the specified invoKe-ID is

10.4.1.1 Reject-reason

18

Reje¢t-reason M | M(=) in progress;
Invoke-1D M | M(=) " it
Priority U = TesStIt-r cbyuuac-uuczxpcutcu. stgmtiies that

the invoked operation does not report a
result;

- mistyped-result: signifies that the type of
the result parameter supplied is not that
agreed between the ROSE-users.
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¢) Return-error-problem: user-reject of an RO-
ERROR indication primitive with values:

unrecognized-invocation: signifies that no
operation with the specified Invoke-ID is
in progress;

- error-response-unexpected: signifies that
the invoked operation does not report
failure;

unrecognized-error: signifies that the
hetween the ROSE-users;
- lhnexpected-error: signifies that the

reported error is not one that the invoked
bperation may report;

- mistyped-parameter: signifies that the
Lype of the error parameter supplied is not
that agreed between the ROSE-user.

This parameter has to be supplied by the
requestor of the service.

10.4.1.2 Invoke-ID

This pqrameter identifies the corresponding
invocatjon (see 10.1.1.4). This parameter has to be
supplied by the requestor of the service. The value
is that pf the rejected RO-INVOKE indication(
RO-RESULT indication, or RO-ERROR indication
primitiye.

Priority

10.4.1.3

This parameter defines the priority assigned to
the trahsfer of the corresponding APDU (see
10.1.1.6).

10.5 RO-REJECT-P

The RQ-REJECT:B service is used to advise a
ROSE-yser of asproblem detected by the ROSE-
providdr. Thisiservice is a provider-initiated
service.

1SO/IEC 9072-1

ROSE-user ROSE-
provider
RO-REJECT-P
indication
-

10.5.1

RO-REJECT-P parameterg

Table 6 lists the RO-REJECT-P
parameters.

Table 6 - RO;REJECT-P parametens

: 1989 (E)

ROSE-

user

service

Parameter name Ind
Invoke-ID 0]
Returned-parameters 6]
Reject-reason (6]

10.5.1.1 Invoke-ID

This parameter identifies the corrgsponding

invocation (see 10.1.1.4). This paraF
supplied by the ROSE-provider. The v

of the rejected RO-INVOKE reque¢
RESULT request, RO-ERROR requep

meter is
ue is that
st, RO-
t or RO-

REJECT-U request primitives. This parameter
may be omitted if an invoke-ID is not available.

10.5.1.2 Returned-parameters

This parameter contains the parameters of the
RO-INVOKE request, RO-RESULT refjuest, RO-

ERROR request or RO-REJECT-U
primitives, if the corresponding APDU

be transferred by the ROSE-provifer.

The related service structure consists of a single
service-primitive, as illustrated in figure 9.

request
could not
This

parameter and the parameter reject-reason are

mutually exclusive.

19
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10.5.1.3 Reject-reason - mistyped-APDU: signifies that the
This parameter specifies the reason for rejection structure of the APDU does not conform to
as follows: ISO/IEC 9072-2;

- badly-structured-APDU: signifies that the
structure of the APDU does not conform to
the standard notation and encoding,

- unrecognized-APDU: signifies that the defined in ISO 8824 and ISO 8825.
type of the APDU, as evidenced by its type
identifier, is not one of the four defined by This parameter is supplied by the ROSE-provider.
ISO/IEC 9072-2, This parameter and the parameter returned-

parameters are mutually exclusive.

d) General-problem: provider-reject of an APDU
with values:

20
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11 Mapping of notation on service

11.1 Application context and operations

This clause describes how an application-context
is specified by means of the notation provided by
the macros defined in clause 9.

Such an application-context specification consists
of

a) a bind-operation specified by means of the

N Domaa

058

b) [an unbind-operation specified by means of
the UNBIND macro, and

¢) [a set of operations specified by means of
the OPERATION macro, and

d) [a set of errors related to operations and
specified by means of the ERROR macro.

The Rgmote Operations (i.e. bind-operation,
unbind-joperation and operations) may be invoked
by the y4ser-element.

An agsociation-initiating user-element
establighes an application-association by invoking
a bind-gperation. If the application-association is
establighed, operations may be invoked by the
user-element. When the association-initiating
user-efement wishes to release _the
applicafion-association, it invokes an umnbind-
operatign.

11.2 Mapping of Remote Operations on
ACSE services, RTSE services, and
ROSE services

The bin{d-operation and the‘unbind-operation are
mapped either on ACSE) services, or the RTSE
serviceg.

The operationsiare mapped on the ROSE services.

11.2.1 Mapping on ACSE services

ISO/IEC 9072-1: 1989 (E)

11.2.1.1.1 Invocation of a bind-operation

The invocation of a bind-operation is mapped on
the A-ASSOCIATE request and A-ASSOCIATE
indication service primitives.

The argument value of the bind-operation is
mapped on the user information parameter of the
service primitives.

11.2.1.1.2 Reply of a bind-operation

Re-Frep of-a-bind-operationis—mapped on the A-
ASSOCIATE response and A-AS$OCIATE
confirm service primitives.

If the bind-operation was sucgessfully performed,
the result parameter of the 'service primitives is
“accepted”, and the result value of [the bind-
operation is mapped, on the user information
parameter of the séryice primitives.

If the bindfopération was not sugcessfully
performed, the result parameter value of the

service primitives is "rejected (permar
the error value of the bind-operation is
thé /uSer information parameter of t

ent)”, and
mapped on
he service

primitives.

11.2.1.2 Mapping of an unbind-opefation

An unbind-operation is mapped gn the A-
RELEASE service.

11.2.1.2.1 Invocation of an unbind-operation

The invocation of an unbind-operation |[is mapped
on the A-RELEASE request and the A-RELEASE
indication service primitives.

The argument value of the unbind-operation is
mapped on the user information parameter of the
service primitives. The reason parameter value of
the service primitives is "normal”.

11.2.1.2.2 Reply of an unbind-operatjon

The bind-operation is mapped on the A-
ASSOCIATE service and the unbind-operation
mapped on the A-RELEASE service.

11.2.1.1 Mapping of a bind-operation

A bind-operation is mapped on the A-
ASSOCIATE service.

The reply of an unbind-operation is mapped on the
A-RELEASE response and A-RELEASE confirm
service primitives.

If the unbind-operation was successfully
performed, the reason parameter value of the
service primitives is “normal”, the result value of
the unbind-operation is mapped on the user
information parameter of the service primitives,
and the result parameter of the service primitives
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is ”affirmative”.

If the unbind-operation was not successfully
performed, the reason parameter value of the
service primitives is “not finished,” the error
value of the unbind-operation is mapped on the
user information parameter of the service

primitives
primitives

11.2.2

, and the result parameter of the service
is ”affirmative”.

Mapping on RTSE services

11.2.2.2.1 Invocation of an unbind-operation

The invocation of an unbind-operation is mapped
on the RT-CLOSE request and the RT-CLOSE
indication service primitives.

The argument value of the unbind-operation is
mapped on the user-data parameter of the service
primitives. The reason parameter value of the
service primitives is “normal”.

11.2.2.2.2 Reply of an unbind-operation

The bind-dperation is mapped on the RT-OPEN

service an

RT-CLOSH

11.2.2.1

the unbind-operation mapped on the
service.

Mapping of a bind-operation

A bind-opgration is mapped on the RT-OPEN

service.

11.2.2.1.1

[nvocation of a bind-operation

The invocation of a bind-operation is mapped on
the RT-OREN request and RT-OPEN indication

service pri

mitives.

The argument value of the bind-operation is
mapped onl the user-data parameter of the service

primitives

The dialogue-mode parameter value is

“two-way-alternate”.

11.2.2.1.2
The reply

RT-OPEN

service pri

Reply of a bind-operation

of a bind-operation is mapped (on the
response and RT-OPEN/lconfirm
mitives.

If the bind-operation was succéssfully performed,

the result

parameter of the service primitives is

“accepted|, and the res@ly value of the bind-

operation
of the serv

s mapped on the user-data parameter
ce primitives:

If the bind-operation was not successfully
performed], the result parameter value of the

service pril

M » s ”

’

the error value of the bind-operation is mapped on
the user-data parameter of the service primitives.

11.2.2.2 Mapping of an unbind-operation
An unbind-operation is mapped on the RT-CLOSE

service.
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The reply of an unbind-operation is mappetll on the
RT-CLOSE response and RT-CLOSE’ cpnfirm
service primitives.

If the unbind-operation/was succegsfully
performed, the reason parameter value| of the
service primitives is 7normal”, and the| result
value of the unbind-Gperation is mapped|on the
user-data parameterof the service primitives.

If the unbind-operation was not successfully
performed, the reason parameter value| of the
service primitives is "not finished”, and the error
value{6f*the unbind-operation is mapped|on the
userdata parameter of the service primitiyes.

11.2.3 Mapping on ROSE services

An operation is mapped on the ROSE serviges.

11.2.3.1 Invocation of an operation

The invocation of an operation is mapped on the

RO-INVOKE service.

The value assigned to the operation is mapped on
the operation-value parameter of that service. The
value of the Named-Type in the ARGUMENT
clause of the OPERATION macro is mapped on
the argument parameter of that service.

11.2.3.2 Reply of an operation

If an operation was successfully performled, the
reply is mapped on the RO- service.

The value of the Named-Type in the RESULT
clause of the OPERATION macro is mapped on
the result parameter of that service.

If an operation was not successfully performed,
the reply is mapped on the RO-ERROR service.

In this case one of the errors in the Identifier List
of Error Names in the ERROR clause of the
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OPERATION macro may be applied. The value
assigned to the applied error is mapped on the
error-value parameter of that service. The value
of the Named-Type in the PARAMETER clause of
the ERROR macro of the applied error is mapped
on the error-parameter parameter of that service.

12 Sequencing information

This clause defines the interaction among the
Remote Operations, and the interaction among

ISO/IEC 9072-1: 1989 (E)

12.1.2.2 Disrupted Remote Operations

An unbind-operation does not disrupt Remote
Operations in the case of Association Class 1 and
Operation Class 1 or 2 operations.

In all other cases an unbind-operation may
disrupt operations. However if in a specific
application-context Operation Classes 3, 4 or §
and/or Association Class 2 or 3 are used, it is
assumed that either the disruption is acceptable
or the application-context provides operations to

the ACSFE services and the ROSE services.

12.1 Sgquencing information for Remote

Operations
12.1.1 Bind-operation
12.1.1.1] Usage restrictions

A bind-pperation is not used on an established
applicatfon-association. A successfully performed
bind-ofgeration establishes an application-
associatfon.

12.1.1.2[ Disrupted Remote Operation

The binf-operation does not disrupt any Remote

Operatipn.

12.1.1.3| Disrupting Remote Operations

There afe no disrupting Remote Operations.

12.1.1.4] Collisions

A bindfoperation collision results~when the
user-elements in both AEs simultaneously invoke
a bind-qperation on each other."In this case two
indepehdent applicatientassociations are
established.

12.1.2
12.1.2.1

Unbind-opeération
Usage pestrictions

An unbind-operation is only used on an
established application-association. It is only used

avoid the disruption.

12.1.2.3 Disrupting Remote Operations

There are no disrupting Remete Operatipns.

12.1.2.4 Collisions

Because only the association-initiagtor may
release the application-association, there is no
collision.

12.1.3
12.13.1

Operations

Usage restrictions
Operations are only used on an established
application-association.
12.1.3.2 Disrupted Remote Operatipns

Operations do not disrupt any Remote Operations.

12.1.3.3 Disrupting Remote Operatjons

Operations may be disrupted by am unbind-
operation (see 12.1.2.2).

12.1.3.4 Collisions

There are no collisions of operations.

12.1.4 Further sequencing information

Disrupting services are not visiblle at the
operation-interface. However operations may be
disrupted by services (see 12.2). T

by the User-element which invoked the binmd-
operation. It is only used when no replies from
Operation Class 1 or 2 operations are outstanding.

The application-association ceases to be
established no matter whether the unbind-
operation is performed successfully or not.

Bind-operations and unbind-operations are
disrupted by the A-ABORT, A-P-ABORT,
RT-U-ABORT and RT-P-ABORT services.

Operations are disrupted by the A-ABORT, A-P-

ABORT, RT-U-ABORT, RT-P-ABORT,
RO-REJECT-U and RO-REJECT-P services.
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In addition an operation may be disrupted by the
A-RELEASE service. But this reflects only the

disruptio
operation

n of an operation by an unbind-
.The disrupted operations are not

considered in the disrupted services of 12.2.

Because a
services,

11 Remote Operations are mapped on
and disrupting Remote Operations

(unbind-operation) are represented by services, no
disrupting Remote Operations are considered in
the disrupting services subclauses of 12.2.

12.2.3.1 RO-INVOKE service

12.2.3.1.1 Type of Service

The RO-INVOKE service is an non-confirmed
service.

12.2.3.1.2 Usage restriction

The RO-INVOKE service is only used on an

established application-association.

12.2.3.1.3 Disrupted services

12.2 Seqluencing information for services

12.2.1

The seque
described

ACSE services

ncing information for ACSE services is
n ISO 8649. Additional information is

provided in this subclause.

12.2.1.1

Disrupted ROSE services

In addition to the disrupted services defined in

ISO 8649

all ROSE services except the RO-

REJECT-F service are disrupted by the A-ABORT

and A-P-A

BORT services and may be disrupted by

the A-REIJEASE service (see 12.2.3.6).

12.2.1.2

There are

12.2.2

The seque
described

Disrupting ROSE services
ho disrupting ROSE services.

RTSE services

heing information for RTSE seryices is
in ISO/IEC 9066-1. Additional

information is provided in this subclauge:

12.2.2.1

Disrupted ROSE services

In addition to the disrupted-services defined in

ISO/IEC 9

D66-1 all ROSE(services except the RO-

REJECT-R service are disrupted by the RT-U-

ABORT,
RT-TRAN

12.2.2.2

RT-P-ABORT and the negative
SFER confirm services.

Disrupting ROSE services

The RO-INVOKE service does not disrypt any
services.

12.2.3.1.4 Disrupting services
The RO-INVOKE service isdisrupted by the RO-
REJECT-P service.
12.2.3.1.5 Collision
There are no @©ellisions of the RO-INJVOKE
service.
12.2.3.2~'RO-RESULT
12.2.32.1 Type of service
The RO-RESULT service is an non-corfirmed
Service.

12.2.3.2.2 Usage restriction

The RO-RESULT service is only used
established application-association and in
an RO-INVOKE service.

on an
reply to

12.2.3.2.3 Disrupted services
The RO-RESULT service does not disrypt any
services.

12.2.3.2.4 Disrupting services

The RO-RESULT service is disrupted by
REJECT-P service.

he RO-

There are no disrupting ROSE services.

12.2.3

ROSE services

This subclause describes the interaction among
the ROSE services. Interactions with ACSE
services are described in 12.2.1, and interactions
with RTSE services are described in subclause

12.2.2.
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12.2.3.2.5 Collisions

There are no collisions of the RO-RESULT
service.

12.2.3.3 RO-ERROR

12.2.3.3.1 Type of service

The RO-ERROR service is an non-confirmed
service.
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12.2.3.3.2 Usage restriction

The RO-ERROR service is only used on an
established application-association and in reply to
an RO-INVOKE service.

12.2.3.3.3 Disrupted services

The RO-ERROR service does not disrupt any
service.

12.2.3.3.4 Disrupting services

ISO/IEC 9072-1

: 1989 (E)

There are no collisions of the RO-REJECT-U

service.

12.2.3.5 RO-REJECT-P
12.2.3.5.1 Type of service

The RO-REJECT-P service is a provider initiated

service.

12.2.3.5.2 Usage restriction

Not app]irnh]p

The RO{ERROR service is disrupted by the RO-
REJECT-P service.

12.2.3.3]5 Collisions

There ate no collisions of the RO-ERROR service.

12.2.3.4| RO-REJECT-U

12.2.3.4]1 Type of service

The RO}REJECT-U service is an non-confirmed
service.

12.2.3.4/2 Usage restriction

The ROIREJECT-U service is only used on an
established application-association and in reply to
RO-INVOKE, RO-RESULT and RO-ERROR
services

12.2.3.4]/3 Disrupted services

The ROJREJECT-U service does not disrupt any
service.
12.2.3.4}4 Disrupting services

The ROIREJECT-U service“is disrupted by the
RO-REJIECT-P service.

12.2.3.4|5 Collisions

12.2.3.5.3 Disrupted services

The RO-REJECT-P service disrupts
ROSE services.

12.2.3.5.4 Disrupting services

The RO-REJECT-P sérvice is not disrup
other service.

12.2.3.5.5 Collision

If the ACSE service or an RTSE service
aborf.or the release of an application-a
it i% a local matter to inform the se
about outstanding RO-REJECT-P se
Returned-parameters.

12.2.3.6 Additional Sequencing Infy

The usage restrictions for unbind-o
(12.1.2.1) and the mapping of unbind-op
to the A-RELEASE service prevent the
of ROSE services, if only Association C
Operation Classes 1 and 2 are used.

If Association Classes 2 or 3, or Operati
4 or 5 are used, the A-RELEASE se1
disrupt ROSE services. In this case
responsibility of the application-contexf
either to accept this disruption or t
means (e.g. operations) to prepare for t

all other

ted by any

causes an
bsociation,
'vice-user
rvices for

brmation

perations
eration on
disruption
lass 1 and

pn Class 3,
vice may
it is the
designer,
b provide
he release

of an application-association.
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Annex A
(normative)
Notation supporting the specification of
application-service-elements and application-contexts

This annex provides a notation supporting the
specification of application-service-elements and
application contexts which are specified by means

b) invoked by the supplier

of the information-processing functionality.

of the RO-notation. The RO-notation may be used

to specify ¢
operation ¢
the RO-not
types and ¢
service-ele
notation is
specificati
used.

This anne
specificati
applicatio
these mact

A.l Ap

The notati
an ASE.

If an AS
additional
character
interface

are specifi

he bind-operation and the unbind-

fan application context. Additionally
ation may be used to specify operation
rror types of several application-
ments (ROSE-user ASEs). If the RO-
combined with other notations, other
n tools defined elsewhere might be

k defines two macros supporting the
bn of application-service-elements and
h contexts. The formal definition of
os is shown in figure A.1.

plication-service-elements

bn supports the unique identification of

E is an ROSE-user, the notation
ly supports the specificationvof the
istics of the ASE. The. ©peration-
hnd the protocol of an ROSE-user ASE
bd by a set of operation types and a set

of error types.

The protod
inherently

ol specified for & specific ASE may be

a) symmetrie,or

b) asy

rmmetric.

NOTE A particular allocation of the terms “supglier” and

“consumer” is often intuitive. One @ight paturally
consider a file system, e.g, to be called a sugplier and
its user to be called a consumer." Strictly speaking,
however, the assignment ¢f the two ferms is

arbitrary.

If an ASE uses the concept of linked-operaftions, a
specific operationtype may be invoked as fa child-
operation. The dnyvoker of the child-opergtion is
the performér ‘of the linked parent-operation.
Operation types solely invoked as child-opgrations
shall net\be included in the ASE speciffcation,
they are”listed in the type specification ¢f their
parent-operations.

The error types the operations may report{are not
included in the ASE specification, they ane listed
in the type specification of the operations.

The set of the remaining operations (opgrations
not solely invoked as child-operations), and who is
allowed to invoke this operations may be rpflected
by a formal notation specifying the RO$E-user
ASE.
A.l.1 Specification of an applidation-
service-element

An ASE may be specified by a formal ngotation
supported by the APPLICATION-SERVICE-JLEMENT
macro (see figure A.1).

In the symmetric case both ASE-users may invoke
the same set of operation types.

In the asymmetric case one ASE-user (called
supplier in the context of this annex) provides
some information-processing functionality which
is used by the peer ASE-user (called consumer in
the context of this annex). In this case a specific
operation type may be

a) invoked by the consumer, and/or

26

The type notation of the APPLICATION-SERVICE-
ELEMENT macro enables the specification of an
ASE. The value notation of the APPLICATION-SERVICE-
ELEMENT macro enables the specification of an
unique identifier for the ASE.

The notation for an ASE type is the keyword
APPLICATION-SERVICE-ELEMENT optionally followed by
the specification of operations.
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Remote-Operations-Notation-extension { joint-iso-ccitt remote-operations(4) notation-extension (2) }
DEFINITIONS :: =

BEG

EXPORTS

APPLICATION-SERVICE-ELEMENT, APPLICATION-CONTEXT, aCSE;

IMPORTS OPERATION, BIND, UNBIND FROM Remote-Operation-Notation
{ joint-iso-ccitt remote-operations(4) notation(0)};

-- macro definition for ASEs

APP

BE

TY
VA

Syn

Conlsumerinvokes

Sup
Op¢
Op¢
EN(

acs

LICATION-SERVICE-ELEMENT MACRO :: =

IN

ENOTATION =

UE NOTATION = value (VALUE OBJECT IDENTIFIER)
metricAse = "OPERATIONS” "{” OperationList “}"

1]

SymmetricAse | Consumerinvokes Supplierinvokes | empty

"CONSUMER INVOKES™ ”

plierinvokes = "SUPPLIER INVOKES” ”
rationList = Operation | OperationList
ration = value (OPERATION)

E APPLICATION-SERVICE-ELEMENT :: = { joint-iso-ccitt remote-Qperations(4) aselD-ACSE (4)}

Remote Operations Notation extension continued

{” OperationList “}" | empty
{” OperationList “}" | empty

," Operation

If the p
the key]
oftheo

If the
asymm

rotocol specified for the ASE is symmetric,
word OPERATIONS and the referénce names
perations are specified.

protocol specified .for the ASE is
btric, the keywordSN€ONSUMER INVOKES and

Figure A.1 (Part 1 of 2) - Formal definition of ASE and application-context data types

the reference names of the operd
consumer may invoke, and/or the
SUPPLIER INVOKES and the reference na
operations the supplier may invoke, arg

tions the
keywords
mes of the
specified.
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A.2 Application contexts

In the context of this annex an application context
explicitly identifies:

a) abi

ind-operation,

b) an unbind-operation, and

¢) asetofapplication-service-elements

and requires one or more identified abstract-

syntaxes.

The notation for an application context type is the
keyword APPLICATION-CONTEXT, followed by the
keywords APPLICATION SERVICE ELEMENTS and the
reference names of ASEs not using the RO-
notation, followed by the keyword BIND and the
reference name of the bind-operation type,
followed by the keyword UNBIND and the reference
name of the unbind-operation type, optionally
followed by the specification of ASEs using
operations, followed by the keywords ABSTRACT
SYNTAXES and the reference names of the abstract
syntaxes

The set of Jpplication—service-elements contains

a) AS

Fis not using the RO-notation, i.e the

A(QSE, optionally the RTSE, and
optjonally others; and

b) optiionally the ROSE and ROSE-user

AS

If the app
ASEs with
supports

s .

ication context contains ROSE-user
an asymmetrical protocol, the notation
the specification whether the

associatior]-initiator or the association-responder
is the cons@imer of such an ASE.

The ident

fication of the bind-operation, the

unbind-ogeration, the application-service-

elements,
reflected

and the abstract-syntaxes may be
y a formal notation specifying the

applicatior] context.

A.2.1

pecification of an application
ontext

An applicgtion context may be specified by a

formal no

ation supported by the™ APPLICATION-

CONTEXT m4cro (see figure A.1 ),

The type
macro ena
context. T

hotation of the /APPLICATION-CONTEXT
ples the specification of the application
ne value-notation of the APPLICATION-

CONTEXT mpacro ehables the specification of an

unique ide
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ntifiér for the application context.

If the application context contains-ROJE-user
ASEs, the keywords REMOTE OPERATIONS gnd the
reference name of the ROSE, followed by the
specification of ASEs with a symmetrical pfotocol,
and/or the specificatiod of ASEs w]th an
asymmetrical protocol are used. The specification
of ASEs with a symimetrical protocol|is the
keywords OPERATIONS OF and the reference|names
of that ASEs. The-specification of ASEs with an
asymmetrical protocol is the keywords INITIATOR
CcONSUMER OF @nd the reference names of ASEs the
consumer®f which is the association-injtiator,
and/or)the keywords RESPONDER CONSUMER|OF and
the-reference names of ASEs the consumer of
whieh is the association-responder.

A.2.2 Mapping of notation on to seryice

The application context identifier and thg list of
abstract syntax names specified by means|of the
APPLICATION-CONTEXT macro are mapped either on
the RT-OPEN services of RTSE, if RTTSE is
included in the application context; or elsq on the
A-ASSOCIATE services of ACSE.

The application context value is mapped ofi to the
Application Context Name parameter of the RT-
OPEN or A-ASSOCIATE services.

The abstract syntax names are mapped on to the
Presentation Context Definition List parpmeter
and the Presentation Context Definition|Result

Listof the RT-OPENor A-ASSOCTATE seTvices.


https://iecnorm.com/api/?name=07ff352156a537d6fc07c0964d6bf093

