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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DIGITAL DATA COMMUNICATIONS FOR MEASUREMENT AND CONTROL —
FIELDBUS FOR USE IN INDUSTRIAL CONTROL SYSTEMS —

Part 5: Application Layer Service definition

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising all
national electrotechnical committees (IEC National Committees). The object of the IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic Tields. To this end and in

work. Internatlonal governmental and non-governmental organizations I|a|smg P EC also participate in this
preparation. The IEC collaborates closely with the International i a dization (ISO) in

2) 3 ibke, an international

3) i i ati d are published in the form of

4) dertake to apply IEC International
and regional standards. Any divergence

gstandard shall be clearly indicated in the

5) e\ its apprqyél and cannot be rendered responsible for any

6) Attention is drawn to the
patent rights. The IEC s

The main task c@
circumstances, a

nts of this technical specification may be the subject of
ntifying any or all such patent rights.

S to prepare International Standards. In exceptional
ay propose the publication of a technical specification

when

. obtained for the publication of an International Standard

e The gub er technical development or where, for any other reason, there is the
future™s possibility of an agreement on an International Standard

are subject to review within three years of publication to decide whether

they can be transformed into International Standards.

IEC 61158-5, which is a technical specification, has been prepared by subcommittee 65C: Digital
communications, of IEC technical committee 65: Industrial-process measurement and control.

The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
65C/199/FDIS 65C/207+207A/RVD

Full information on the voting for the approval of this technical specification can be found in the
report on voting indicated in the above table.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.

IEC 61158 consists of the following parts, under the general title Digital data communications for
measurement and control — Fieldbus for use in industrial control systems:

Part 1: Introductory guide (under preparation)

Part 2. Physical layer specification and service definition

Part 3: Data Link Service definition

Part 4. Data Link Protocol specification

Part 5: Application layer service definition

Part 6: Application layer protocol specification

Part 7: System management (under consideration)

Part 8: Conformance testing (under consideration)

Annexes C to L form an integral part of this technical specification.

Annexes A and B are for information only.

IEC web site.

A bilingual version of this technical specifj
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INTRODUCTION

This technical specification describes the Fieldbus Application Layer services intended to support the
information interchange and the interactions between application processes.

This set of application layer standards and technical specifications does not specify individual
implementations or products, nor does it constrain the implementations of Application entities and
interfaces within the industrial automation system.

This set of application layer standards and technical specifications does not contain test specifications
used to demonstrate compliance with IEC 61158-5 and IEC 61158-6.

@%
S
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DIGITAL DATA COMMUNICATIONS FOR MEASUREMENT AND CONTROL —
FIELDBUS FOR USE IN INDUSTRIAL CONTROL SYSTEMS —

Part 5: Application Layer Service definition
1 Scope

The Fieldbus Application Layer (FAL) provides user programs with a means to access the Fieldbus
communication environment. In this respect, the FAL can be viewed as a “window between
corresponding application programs”.

The FAL is an Application Layer Communication Standard designed to support the conveyance of time-
cr|t|cal and non-time- crltlcal appllcatlon requests and responses among deV|c g—iR_an automation

certainty.
This technical specification specifies the structure and services of the 5 gation Layer
(FAL). It is specified in conformance with the OSI Basic Reference and the OSI

Application Layer Structure (ISO/IEC 9545).

Sérvice Elements (ASES)
jde communication services

processes. The FAL AE is composed of a set of obje
and a Layer Management Entity (LME) that m
that operate on a set of related applicatio .
management ASE that provides a common se i anagement of the instances of FAL
classes.

- the primitives (jrter
- the parameter

- the interrelationshjp

Although these s
issued and dsliv

supporting services are™s
aspects of its operation.
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2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute
provisions of this part of IEC 61158. For dated references, subsequent amendments to, or revisions of,
any of these publications do not apply. However, parties to agreements based on this standard are
encouraged to investigate the possibility of applying the most recent editions of the normative documents
indicated below. For undated references, the latest edition of the normative document referred to applies.
Members of ISO and IEC maintain registers of currently valid International Standards.

ISO/IEC 646: 1991, Information technology — ISO 7-bit coded character set for information interchnage

ISO/IEC 7498 (all parts), Information technology — Open Systems Interconnection — Basic Reference
Modell

ISO/IEC 7498-1:1994, Information technology — Open Systems Interco Basic Reference

Model: The Basic Model

ISO 7498-3:1997, Information technology — Open Systems Interconriestj B ce Model —
Part 3: Naming and addressing

Model — Part 4: Management framework

ISO/IEC 8822:1994, Information technology — Ope
definition

object specificati
Amendment 1(19

ISO/IEC 8824-3:
specification

Structure

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

IEC 61158-3:1999, Digital data communications for measurement and control — Fieldbus for use in
industrial control systems— Part 3: Data Link Layer service definition

IEC 61158-4:1999, Digital data communications for measurement and control — Fieldbus for use in
industrial control systems — Part 4: Data Link Layer Protocol Specification

IEC 61158-6:1999, Digital data communications for measurement and control — Fieldbus for use in
industrial control systems — Part 6: Application Layer Protocol Specification

ANSIIEEE 754:— IEEE Standard for Binary Floating—Point arithmetic
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3 Definitions
For the purposes of this part of IEC 61158, the following definitions apply.

3.1 ISO/IEC 7498-1 terms
For the purposes of this part of IEC 61158, the following terms as defined in ISO/IEC 7498-1 apply:
a) application entity;
b) application process;
c) application protocol data unit;
d) application service element;
e) application entity invocation;
f) application process invocation;
g) application transaction;

h) real open system; and
i) transfer syntax.

3.2 ISO/IEC 8822 terms
For the purposes of this part of IEC 61158, the following terry 2C 8822 apply:
a) abstract syntax; and

b) presentation context.

3.3 ISO/IEC 9545 terms
For the purposes of this part of IEC 61158, th
a) application-association;

defined in ISO/IEC 9545 apply:

b) application-context;

c) application context nga
d) application-en
e) application-entity-t
f) application-pro
g) applicatiop<pi
h) application-s

3.4 ISO/IEC 8824 te
For the purposes of this part of IEC 61158, the following terms as defined in ISO/IEC 8824 apply:
a) object identifier; and
b) type.

3.5 Fieldbus Data Link Layer terms

For the purposes of this part of IEC 61158, the following terms as defined in IEC 61158-3 and IEC

61158-4 apply.

Full document details: IEC TS 61158-5 1999

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/iec-ts-61158-5-1999
http://www.avadocuments.com/doc/iec-ts-61158-5-1999

61158-5 © IEC:1999 -13 -

a) DL-Time

b) DL-Scheduling-policy

c) DLCEP

d) DLC

e) DL-connection-oriented mode

fy DLSDU
g) DLSAP

3.6 FAL Specific Definitions
For the purposes of this part of IEC 61158, the following definitions apply.

3.6.1 Application Object Definition

3.6.2  Application Process Object Class Definition

description of a class of application process obijg Rte m@f the_set of its network-accessible
attributes and services.
3.6.3 Application Relationship Definition

cooperative relationship between two or i
of information and coordination_of theix_jeint epelation This relationship is activated either by the
exchange of application- '

3.6.4 AppIicatio@a
application-service- o

application relationship

3.6.6 Client Definition

role of an AR endpoint in which it issues confirmed service request APDUSs to a single AR endpoint acting
as a server

3.6.7 Conveyance Path Definition

unidirectional flow of APDUs across an application relationship

3.6.8 Dedicated AR Definition

AR used directly by the FAL User. On Dedicated ARs, only the FAL Header and the user data are
transferred
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3.6.9 Dynamic AR Definition

AR that requires the use of the AR establishment procedures to place it into an established state

3.6.10 Error Class Definition

general class for error definitions. Error codes for specific errors are defined within an error class

3.6.11 Error Code Definition

identification of a specific type of error within an error class

3.6.12 Invocation Definition

resource is released, the invocation ceases to exist. For service invocation
initiated but not yet completed is referred to as an outstanding service

it from other outstanding service invocations

3.6.13 Application Layer Interoperability Definition

the FAL

3.6.14 Management Information Definition

the application layer

3.6.15 Peer Definition

AR endpoi
endpoints

5, plesed in\an established state during configuration of the AEs that control its
3.6.18 Publisher Definitign

role of an AR endpoint in which it transmits APDUs onto the Fieldbus for consumption by one or more
subscribers. The publisher may not be aware of the identity or the number of subscribers and it may
publish its APDUs using a dedicated AR. Two types of publishers are defined by this standard, Pull
Publishers and Push Publishers, each of which is defined separately

3.6.19 Publishing Manager Definition

role of an AR endpoint in which it issues one or more confirmed service request APDUs to a Publisher to
request the Publisher to publish a specified object. Two types of publishing managers are defined by this
standard, Pull Publishing Managers and Push Publishing Managers, each of which is defined separately
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3.6.20 Pull Publisher Definition

type of Publisher that publishes an object in confirmed service response APDUs that are responses to
confirmed service request APDUs received from its Pull Publishing Manager. The AR used to support
Pull Publishers conveys the response APDUs to one or more Pull Subscriber AR endpoints

3.6.21 Pull Publishing Manager Definition

type of Publishing Manager that sends confirmed service request APDUSs to its Publisher to request that
the specified object be published in the corresponding response APDU

3.6.22 Push Publisher Definition

type of Publisher that publishes an object in unconfirmed service request APDUs. These unconfirmed
service request APDUs may be issued as a result of a confirmed service requgst ARDU received on a
separate AREP from its Push Publishing Manager. The AR used to support Pus hers conveys the
response APDUs to one or more Pull Subscriber AR endpoints.

3.6.23 Push Publishing Manager Definition

type of Publishing Manager that sends confirmed service request

3.6.24 Pull Subscriber Definition

type of Subscriber that recognizes received

3.6.25 Push Subscriber Definition

resource is a procefing 0

3.6.27 Server Definitid

3.6.28

defined by this standardyPull Subscribers and Push Subscribers, each of which is defined separately

3.7 Abbreviations and Symbols
AE Application Entity
AL Application Layer
ALME  Application Layer Management Entity
ALP Application Layer Protocol
APO Application Object
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AP Application Process
APDU  Application Protocol Data Unit
AR Application Relationship

AREP Application Relationship End Point
ASE Application Service Element

CIM Computer Integrated Manufacturing
DL- (as a prefix) Data Link-

DLC Data Link Connection

DLCEP Data Link Connection End Point
DLSAP Data Link Service Access Point

FAL Fieldbus Application Layer

FIFO First In First Out

ID Identifier

IEC International Electrotechnical Commission
ISO International Organization for Standardization

LME Layer Management Entity

(ON]| Open Systems Interconnect
PDU Protocol Data Unit
PL Physical Layer
SAP Service Access Point
SDU Service Data Unit

ent Information B

SMIB System Managem
elass specification, and its service specification. The
edin IEC 61158-6.

3.8 Conventions

The FAL is defined ag’ase
ASE specification is "¢

protocol specification for g

This standard uses the degCriptive conventions given in ISO/IEC 10731
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3.8.2 Conventions for Class Definitions

Class definitions are described using templates. Each template consists of a list of attributes for the
class. The general form of the template is shown below:

FAL ASE: ASE Name

CLASS: Class Name

CLASS ID: #

PARENT CLASS: Parent Class Name
ATTRIBUTES:

1 (0) Key Attribute:  numeric identifier

2 (o) Key Attribute:  name

3 (m) Attribute: attribute name(values)
4 (m) Attribute: attribute name(values)
4.1 (s) Attribute: attribute name(values)
4.2 (s) Attribute: attribute name(values)
4.3 (s) Attribute: attribute name(values)
5. (c) Constraint: constraint expression
5.1 (m) Attribute: attribute name(values)
5.2 (o) Attribute:

6 (m) Attribute:
6.1 (s) Attribute:
6.2 (s) Attribute:

SERVICES:
1 (o) OpsServicg:
2. (c) Constrain
2.1 (0) Opic
3 (m) MgtServi
(1) The "FA
specified
(2) The'
will be aminstance, of this class. The class may be specified by this standard, or by a user of this

standard.

(3) The "CLASS ID:" entry is a number that identifies the class being specified. This number is unique
within the FAL ASE that will provide the services for this class. When qualified by the identity of its
FAL ASE, it unambiguously identifies the class within the scope of the FAL. The value "NULL"
indicates that the class cannot be instantiated. Class IDs between 1 and 255 are reserved by this
standard to identify standardized classes. They have been assigned to maintain compatibility with
existing national standards. CLASS IDs between 256 and 2048 are allocated for identifying user
defined classes.
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(4) The "PARENT CLASS:" entry is the name of the parent class for the class being specified. All
attributes defined for the parent class and inherited by it are inherited for the class being defined,
and therefore do not have to be redefined in the template for this class.

NOTE The parent-class "TOP" indicates that the class being defined is an initial class definition. The parent class TOP is
used as a starting point from which all other classes are defined. The use of TOP is reserved for classes defined by this
standard.

(5) The "ATTRIBUTES" label indicate that the following entries are attributes defined for the class.

a) Each of the attribute entries contains a line number in column 1, a mandatory (m) / optional (0) /
conditional (c) / selector (s) indicator in column 2, an attribute type label in column 3, a name or a
conditional expression in column 4, and optionally a list of enumerated values in column 5. In the
column following the list of values, the default value for the attribute may be specified.

b) Objects are normally identified by a numeric identifier or by an object na

c) The line number defines the sequence and the level of nesting of thé |
identified by period. Nesting is used to specify

i)  fields of a structured attribute (4.1,4.2, 4.3),
i) attributes conditional on a constraint statement (5).

as does the attribute defined in (5.2).

iii) the selection fields of a choice type attribute (6.

es defined for the class.

for the class, while an (0) indicates that
ice is conditional. When all services

b) The label "OpsServi
c) The label "Mgt
The line num

Service primitives are used to represent service user/service provider interactions (ISO/IEC 10731). They
convey parameters which indicate information available in the user/provider interaction. In any particular
interface, not all parameters need be explicitly stated.

The service specifications of this standard uses a tabular format to describe the component parameters
of the ASE service primitives. The parameters which apply to each group of service primitives are set out
in tables. Each table consists of up to five columns for the
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1) Parameter name,
2) request primitive,
3) indication primitive,
4) response primitive, and
5) confirm primitive.
One parameter (or component of it) is listed in each row of each table. Under the appropriate service

primitive columns, a code is used to specify the type of usage of the parameter on the primitive specified
in the column:

M parameter is mandatory for the primitive

U parameter is a User option, and may or may not be provided depending on dynamic usage of the
service user. When not provided, a default value for the parameter is assumed.

C parameter is conditional upon other parameters or upon the environme rvice user.
— (blank) parameter is never present.

S parameter is a selected item.

Some entries are further qualified by items in brackets. These may be
a) a parameter-specific constraint:

“(=)" indicates that the parameter is semanticall meter in the service

primitive to its immediate left in the table.

A pa

b) an indication that some note applies to the en

“(n)” indicates that the following information pertaining to the

parameter and its use.

3.8.3.2 Service Procedures

thfough the exchange of Fieldbus Application

e theinteractj or service provider and an application layer service user
in the sam of application layer service primitives.

These procedures af

constrained commb

es of communication between systems which support time-
in the Fieldbus Application Layer.
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4 Concepts

This clause describes fundamentals of the FAL. Each of the ASEs specified for the FAL are described,
including their relationships to each other. More detailed descriptive information about each of the FAL
ASEs can be found in the “Overview” clause of their specifications.

4.1 Architectural relationships
4.1.1 Overview

The Fieldbus is intended to be used in factories and process plants to interconnect primary automation
devices (e.g. sensors, actuators, local display devices, annunciators, programmable logic controllers,
small single loop controllers, and stand-alone field controls) with control and monitoring equipment
located in control rooms.

and perform a limited set of functions within a definite time window. Somd¢
diagnostics, data validation, and handling of multiple inputs and outputs.

These primary automation devices, also termed field devices, are
fabricated part, the machine, the operator and the environme

- The FAL includgs O
osl Applicati@ye
FAL.

- The Fieldbus D<15\'nk ers

Fieldbus User Layer

SI A
< N
\\ Mcation Layer Fieldbus Application Layer
OSI Middle (non-existent)
Layers
OSI Data Link Layer Fieldbus Data Link Layer
OSI Physical Layer Fieldbus Physical Layer
| |
Phy sical Medium Phy sical M edium

Figure 1 — Relationship to the ISO OSI Reference Model
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4.1.3 Relationships to other fieldbus standards

The Fieldbus Application Layer (FAL) architectural relationships, as illustrated in figure 2, have been
designed to support the interoperability needs of time-critical systems distributed within the Fieldbus
environment.

Within this environment, the FAL provides communications services to time-critical and non-time-critical
applications located in fieldbus devices.

In addition, the FAL directly uses the Data Link Layer to transfer its application layer protocol data units. It
does this using a set of data transfer services and a set of supporting services used to control the
operational aspects of the Data Link Layer.

System Mgt Fieldbus User Layer

Fiedbus

— || ALME

Application Layer \
| S\
Fiddo N\

Data Lin La{er7 q
AN >

f th ieIWIicaﬁon Layer

Figure 2 — Architectural Position

4.1.3.1 Use of the Fieldbus Data Link Layer

Link Service acc J Data’ Link connection endpoints (DLCEPSs). The Data Link

The Data Link Lay:; i i ( vices to the FAL for the transfer of data between Data
Layer protocol inclu eduled access to the physical medium.

application entity (AE) that provides network access for the AP. That is, each

AP communicate ther APs through its AE. In this sense, the AE provides a window of visibility into

the AP.

APs contain identifiable components that are also visible across the network. These components are
represented to the network as Application Process Objects (APO). They may be identified by one or
more key attributes. They are located at the address of the application process that contains them.

The services used to access them are provided by APO-specific application service elements (ASES)
contained within the FAL. These ASEs are designed to support user, function block, and management
applications.

4.1.3.3  Support for System Management

The FAL services can be used to support various management operations, including management of
fieldbus systems, applications, and the Fieldbus network.

NOTE System management will be specified in the future IEC 61158-7 (in preparation).
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4.1.3.4 Access to FAL Layer Management Entities

One layer management entity (LME) is present in each FAL entity on the network. FALMES provide
access to the FAL for system management purposes.

The set of data accessible by the System Manager is referred to as the System Management Information
Base (SMIB). Each Fieldbus Application Layer Management Entity (FALME) provides the FAL portion of
the SMIB. How the SMIB is implemented is beyond the scope of this standard.

4.2 Fieldbus Application Layer structure
4.2.1 Overview
The structure of the FAL is a refinement of the OSI Application Layer Structure (ISO/IEC 9545). As a

result, the organization of subclause 4.2 is similar to that of ISO/IEC 9545. Certain _concepts presented
here have been refined from ISO/IEC 9545 for the Fieldbus environment.

The FAL differs from the other layers of OSI in two principal aspects:

« OSIl defines a single type of application layer communications chaprel, the assqciati p’connect
APs to each other. The FAL defines the Application Relationshipg M are several
types, to permit application processes (APs) to communicate xvith & 3

explicit presentation context available to the FAL. Bg the™s qir (Or set) of data link
service access points the FAL protocol may not be ysed/Cy ith other application layer
protocols.

4.2.2 Fundamental concepts

The operation of time critical real open syste

uhication services for use by applications. The FAL objects and their
1\ below. The detailed specifications of FAL objects and their services are
provided in the followi lauses of this technical specification. IEC 61158-6 specifies the protocols
necessary to convey these object services between applications.

4.2.3 Fieldbus Application processes

4.2.3.1 Definition of the Fieldbus AP

In the Fieldbus environment, an application may be partitioned into a set of components and distributed
across a number of devices on the network. Each of these components is referred to as a Fieldbus
Application Process (AP). A Fieldbus AP is a variation of an Application Process as defined in 1ISO OSI
Reference Model (ISO/IEC 7498). Fieldbus APs may be unambiguously addressed by at least one
individual Data Link Layer service access point address. Unambiguously addressed, in this context,
means that no other AP may simultaneously be located by the same address. This definition does not
prohibit an AP from being located by more than one individual or group data link service access point
address.
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4.2.3.2 Communication services

Fieldbus APs communicate with each using confirmed and unconfirmed services (ISO/IEC 10731). The
services defined in this specification for the FAL specify the semantics of the services as seen by the
requesting and responding APs. The syntax of the messages used to convey the service requests and
responses is defined in IEC 61158-6. The AP behavior associated with the services is specified by
the AP.

Confirmed services are used to define request/response exchanges between APs, such that if a
response is not returned to the requesting user within a specified time interval, the requesting user is
notified and the service invocation is cancelled.

Unconfirmed services, in contrast, are used to define the unidirectional transfer of messages from one
AP to one or more remote APs. From a communications perspective, there is no relationship between
separate invocations of unconfirmed services as there is between the requést and response of a
confirmed service. Therefore, there is no associated time interval associategdwjth the processing of an
unconfirmed service by the receiver.

Dedicated ARs provide the AR ASE services directly to the FAL YSer, Y
transfers between APs in which user data is transferred using
Information (PCI).

stipport optimized data
S Pfotocol Control

4.2.3.3 AP Interactions

Within the Fieldbus environment, APs may intera ecessary to achieve their

on the organization of these

interactions or the possible relationshipg that i§ . For example, in the Fieldbus
environment, interactions may be based onNeq 3 s sent directly between APs, or on
data/events publlshed by one AP for use by-s 0 models of interactions between APs are

client, server, peer, publishe is defined-as an attribute of the AREP. See clause 7 for the
definition of the A \ i annexes following annex B for the definition of each of
the AREP types, @ X C for a summary of AREP Roles and the FAL services
supported by them.

Client/server p
single sepre , e figure below. In this type of interaction, the client may issue a
confirmedhor u R est to the server to perform some task. If the service is confirmed then the
server will alwaysYetiyn asesponse. If the service is unconfirmed, the server may return a response
using an unconfirmed seyvice defined for this purpose.

Unconfirmed and
confirmed service requests
Client - Server

(requester - - - responder)
Unconfirmed service replies and

confirmed service responses

Figure 3 — Client/Server Interactions
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4.2.3.3.2 Publisher / Subscriber Interactions

Publisher/subscriber interactions, on the other hand, involve a single publisher AP, and a group of one or
more subscriber APs. This type of interaction has been defined to support two models of interaction
between APs, the "pull" model and the "push” model. In both models, the setup of the publishing AP is
performed by management and is outside the scope of this specification.

4.2.3.3.2.1 Pull Model Interactions

In the "pull" model, the publisher receives a request to publish from a remote publishing manager, and
broadcasts (or multicasts) its response across the network. The publishing manager is responsible only
for initiating publishing by sending a request to the publisher.

Subscribers wishing to receive the published data listen for responses transmitted by the publisher. In
this fashion, data is "pulled" from the publisher by requests from the publishing mangg

interaction differentiate it from the other types of interaction. First, a typical «
exchange is performed between publishing manager and the publi her. v nderlying

but also to all subscribers wishing to receive the published informagian. IS8 pI| héd by having
the Data Link Layer transmit the response to a group address, rath thar 1q t i
publrshrng manager. Therefore the response sent by the pub s the published data and is

pull subscribers, are capable of accepting
issued the corresponding request. Figure 4 ill

confirmed e \es()
Q
Pull W d infortnat .
Publishing
Mana&, “ > Pull
/\ S \/ Publisher

P onfirped service response

; containing
PA@E’\ j>pub|ished information

< \\'\/
™ ubs IIiber

Figure 4 — Pull Model Interactions

4.2.3.3.2.2 Push Model Interactions

In the "push” model, two services are used, one confirmed and one unconfirmed. The confirmed service
is used by the subscriber to request to join the publishing. The response to this request is returned to the
subscriber, following the client/server model of interaction. This exchange is only necessary when the
subscriber and the publisher are located in different APs.

The unconfirmed service used in the Push Model is used by the publisher to distribute its information to
subscribers. In this case, the publisher is responsible for invoking the correct unconfirmed service at the
appropriate time and for supplying the appropriate information. In this fashion, it is configured to "push"
its data onto the network.

Documents

Document Sharing Hub

Full document details: IEC TS 61158-5 1999


http://www.avadocuments.com/doc/iec-ts-61158-5-1999
http://www.avadocuments.com/doc/iec-ts-61158-5-1999

61158-5 © IEC:1999 -25-

Subscribers for the Push Model receive the published unconfirmed services distributed by publishers.

Figure 5 illustrates the concept of the Push Model.

confirmed service request to
subscribe to publishing >

Push ) - —

Subscriber confirmed service response to indicate
capability to publish

Push unconfirmed service request containing
Subscriber published information

Push
Subscriber '

Push
Publisher

Residencg

pe of timeliness requires the coordination of two pieces of published
grmation. One is the data to be published and the other is a special “sync mark”.
vhen the sync mark is received from the network a timer starts in each of the
participating stations. Subsequently, when data is received for transmission by the

DLL at the publishing station, or when the transmitted data is received from the
network at a subscribing station, the DLL timeliness attribute for the data is set to
TRUE. It remains TRUE until the reception of the next sync mark or until the timer
expires. Data received after the timer expires but before the next sync mark does not
cause the timeliness attribute to be reset to TRUE. It is only reset to TRUE if data is
received within the time window after receipt of the sync mark. Data transmitted by
the publisher station with the timeliness attribute set to FALSE maintains the setting
of FALSE at each of the subscribers, regardless of their timer operation.

Full document details: IEC TS 61158-5 1999
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Update This type of timeliness requires the coordination of the same two pieces of published
information defined for synchronized timeliness. In this type, the sync mark also
starts a timer in each of the participating stations. Like synchronized timeliness,
expiration of the timer always causes the timeliness attribute to be set to FALSE.
Unlike synchronized timeliness, receipt of new data at any time (not just within the
time window started with the receipt of a sync mark) causes the timeliness attribute to
be set to TRUE.

NOTE Time interval values are managed through system management (see the future IEC 61158-7).

4.2.3.4 AP Structure

The internals of APs may be represented by one, or more Application Process /Objects (APOs) and
accessed through one or more Application Entities (AEs). AEs provide the commuication apabilities of
the AP. For each Fieldbus AP, there is one and only one FAL AE. APOs are (
of application specific capabilities (user application objects) of an AP that are

4.2.35 AP Class

An AP class is a definition of the attributes and services of an AP.
defined in this technical specification. User defined classes a
(described in 3.8.2) are assigned from a set reserved for this

4236 AP Type

The descriptor refer
the AP.

An applicatigh 'ct \ a network representation of a specific aspect of an AP. Each APO

s i mation and processing capabilities of an AP that are accessible through
services of the FAL,_APOs\are*used to represent these capabilities to other APs in a Fieldbus system.
From the perspective of the FAL, an APO is modeled as a network accessible object contained within an
AP or within another APO (APOs may contain other APOs). APOs provide the network definition for
objects contained within an AP that are remotely accessible. The definition of an APO includes an
identification of the FAL services that can be used by remote APs for remote access. The FAL services,
as shown in the figure below, are provided by the FAL communications entity of the AP, known as the
FAL Applications Entity (FAL AE).
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Figure 6 — APOs Services Conveyed by the FA

In figure 6, remote APs acting as clients may access the real objé

4.2.4.2 APO Classes

61158-6 specifies ¥
the attributes and

ctb

available for public use is beyond the scope of this technical specification.

4.24.3

APOs as Instances of APO Classes

ending requests through the

J network visible aspects of APs. Each standard
ork accessible AP attributes and services. IEC
sed by the FAL protocol to provide remote access to

asses may also be specified. Class identifiers for user defined
13.8.2, are assigned from a set reserved for this purpose.

APO Classes are defined in this technical specification using templates. These templates are used not
only to define APO Classes, but also to specify the instances of a class.

Each APO defined for an AP is an instance of an APO Class. Each APO provides the network view of a
real object contained in an AP. An APO is defined by

Full document details: IEC TS 61158-5 1999
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(1) selecting the attributes from its APO Class template that are to be accessible from the real object,

(2) assigning values to one or more attributes indicated as key in the template. Key attributes are
used to identify the APO;

(3) assigning values to zero, one, or more non-key attributes for the APO. Non-key attributes are
used to characterize the APO;

(4) selecting the services from the template that may be used by remote APs to access the real
object.

Subclause 3.8.2 of this technical specification specifies the conventions for class templates. These
conventions provide for the definition of mandatory, optional, and conditional attributes and services.

Mandatory attributes and services are required to be present in all APOs of the class. Optional attributes
and services may be selected, on an APO by APO basis, for inclusion in an APO. Con |t|onal attributes
and services are defined with an accompanying constraint statement. Constraint
conditions that indicate whether or not the attribute is to be present in an APO.

4244 APO Types
APO types provide the mechanism for defining standard APOs.

more APOs.

The descriptor reference attribute included in
APO.

4.2.5 Application entities

4.2.5.1 Definition of EAL

An application entity p
of services and the enable communications between APs in a Fieldbus
environment. The servi s are grouped into Application Service Elements (ASE),
such that the FAL seni S an/AP are defined by the ASEs its FAL AE contains. Figure 7
illustrates this co

service primitives

A

—FAL AE

FAL ASE ‘

service conveyance to remote AEs

Figure 7 — Application entity structure

Documents

Document Sharing Hub

Full document details: IEC TS 61158-5 1999


http://www.avadocuments.com/doc/iec-ts-61158-5-1999
http://www.avadocuments.com/doc/iec-ts-61158-5-1999

61158-5 © IEC:1999 -29 -

4252 AE Type

Application entities that provide the same set of ASEs are of the same AE-type. Two AEs must share a
common set of ASEs to be capable of communicating with each other.

4.2.6 Fieldbus Application Service Elements

4.2.6.1 Introduction

An application service element (ASE), as defined in ISO/IEC 9545, is a set of application functions that
provide a capability for the interworking of application-entity-invocations for a specific purpose. ASEs
provide a set of services for conveying requests and responses to and from application processes and
their objects. AEs, as defined above, are represented by a collection of ASE invocations within the AE.

4.2.6.2 FAL Services

4.2.6.3 Definition of FAL A

A modular approach has b

also object-oriented
designed for on"
provides a commor/s¢

provides a set of se
Load Region ASEs

Each FAL ASE defines’a set of services, APDUs, and procedures that operate on the classes that it
represents. Only a subset of the ASE services may be provided to meet the needs of an application.
Profiles may be used to define such subsets. Definition of profiles is beyond the scope of this technical
specification.

APDUs are sent and received between FAL ASEs that support the same services. Each FAL AE
contains, at a minimum, the AR ASE and at least one other ASE Figure 8 illustrates the FAL ASEs and
their architectural relationships.
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FAL AP

ASE Requests and Responses

S S S Y S S

AP Mat Variable Event Fnc Inv Load Reg
ASE ASE ASE ASE ASE ASE
AR ASE
-q—— Service
v Primitives
AR
ASE .
FAL AE A A A

Conveyance of APDUs by the AR ASE

\J

rimitives,
inclidde the AR
jces, such 4

type. The figure below illus
within an AP.

Apyplication Process

_ Target
% gt services—— Object Attributes
N |
e
N

Q describe

| !
APO ¢ ops services > Target
ASE P Object

Figure 9 — FAL Management of objects

4.2.6.3.2 AP ASE

An AP ASE is specified for the identification and control of FAL APs. The attributes defined by the AP
ASE specify characteristics of the AP about its manufacturer, and list its contents and capabilities. One
service defined for the AP ASE supports the push model for publishing data. Using this service,
subscribers are able to indicate their requirements for receiving published data. Another service is used
to initialize communications with other APs. Other AP specific services are used to identify the
manufacturer of the AP, to obtain its operational status.
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4.2.6.3.3 APO ASEs

The FAL specifies a set of ASEs with services defined for accessing the APOs of an AP. The APO ASEs
defined for the FAL are:

Data Type ASE
Variable ASE
Event ASE

Load Region ASE
Function Invocation ASE

4.2.6.3.4 AR ASE

An AR ASE is specified to establish and maintain application relationships (ARs), that are used to convey
FAL APDUs between/among APs. ARs represent application layer communicatien_channels between
APs. AR ASEs are responsible for providing services at the endpoints of ARS. AR 'ASE services are
defined for establishing, terminating, and aborting ARs, for conveying APDUs e AE, and for
indicating the local status of the AR to the user. In addition, local servjees accessing
certain aspects of AR endpoints.

Because ARs are communications objects defined and located wihi ¢ anaged by the
System Management Agent instead of being managed using the j

The System Management Agent and the AR managed obje ture IEC 61158-7.

4.2.6.4 FAL Service Conveyance

will be used to convey the ree
Then they submitnc ded APDU

\ \ Service Parameters

FAL APDU Body

i ——FAL AE FAL AE
FAL AP FAL AP
. ' FAL FAL '
service o Mgt, or —| AR ¢ FAL N AR —) Mgt, or rgal
user User APO ASE APDU ASE User APO object
ASE T S T ASE

\ service primitives /

Figure 10 — ASE Service Conveyance
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When a confirmed service request is received for conveyance the sending AR ASE starts a timer when it
sends the request APDU and waits for the corresponding response APDU. If the timer expires before the
response is received, it notifies the user and stops waiting for the response.

In addition, for service requests that operate on AR endpoints, such as establish and de-establish, the
AR ASE will perform the processing required to maintain the appropriate context for the affected
endpoint(s).

4.2.6.5 FAL Presentation Context

The presentation context in the OSI environment is used to distinguish the APDUs of one ASE from
another, and to identify the transfer syntax rules used to encode each APDU. However, the Fieldbus
communications architecture does not include the presentation layer. Therefore, an alternate mechanism
must be provided for the FAL.

responsibility for identifying the set of transfer syntax rules that were used fo
necessary

4.2.7 Application relationships
4.2.7.1 Definition of AR

4.2.7.2 AR-Endpoints
ARs are deflned as a set of cooperatmg APs Th

‘
conveyance of APDUs on the AR 'Q

4.2.7.3 AR-Endpoint Cla

ARs are composed patible classes. AR endpoint classes are used to
represent AR endpoin \ the same way. Through the standardization of endpoint
classes, ARs for differer g i stion” can be defined. Endpoint class definitions are contained
as annexes to this sp&cifi iti i

4.2.7.4 AR Cardinality

many-to-many conveyangg’among APs are not supported by the FAL.

4.2.7.5 Accessing Objects through ARs

ARs provide access to APs and the objects within them through the services of one or more ASEs.
Therefore, one characteristic is the set of ASE services that may be conveyed to and from these objects
by the AR. The list of services that can be conveyed by the AR are selected from those defined for the
AE.

4.2.7.6 AR Conveyance Paths

ARs are modeled as one or two conveyance paths between AR endpoints. Each conveyance path
conveys APDUs in one direction between one or more AR endpoints. Each receiving AR endpoint for a
conveyance path receives all APDUs transmitting on the AR by the sending AR endpoint.
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4.2.7.7 AREP Roles

Because APs interact with each other through endpoints, a basic determinant of their compatibility is the
role that they play in the AR. The role defines how an AREP interacts with other AREPs in the AR.
Therefore, endpoint roles are defined to support the client/server and publisher/subscriber models of
interaction.

For example, an AREP may operate as a client, a server, a publisher, or a subscriber. When an AREP
interacts with another AREP on a single AR as both a client and a server, it is defined to have the role of
“peer”. Other roles defined for AREPs are used in support of the publisher/subscriber model of
interaction, such as publishing manager, “pull” publisher, and “push” publisher.

Certain roles are capable of initiating service requests, while others are only capable of responding to
service requests. This part of the definition of a role identifies the requirement for an AR to be capable of
conveying requests in either direction, or only in one direction.

4.2.7.8 AREP Buffers and Queues

over a queued AREP are delivered in the order received for conve
buffered AREP is different. In this case, an APDU to be conveyedh

with respect to~etwork\operation.

AREPs that convey requests and responses at predefined intervals, regardless of when they are received
for transfer are termed network-scheduled. The time-intervals used to regulate conveyance are
maintained by the Data Link Layer. Network-scheduled AREPs are capable of indicating when
transferred data was submitted late for transmission, or when it was submitted on time, but transmitted
late.

Network-scheduled AREPs may also convey requests and responses synchronously using the Data Link
compel service if the Data Link layer has available bandwidth. These transfers occur “out-of-band” (that
is, outside the cyclic portion of the network schedule) with respect to the scheduled transfers of
these ARs.
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4.2.7.10 AREP Timeliness

AREPs convey APDUs between applications using the services of the link layer. When the timeliness
capabilities are defined for an AREP, the AREP forwards the timeliness indicators provided by the Data
Link Layer. These timeliness indicators make it possible for subscribers of published data to determine if
the data they are receiving is up-to-date or “stale”. A brief description of these timeliness indicators is
givenin 2.2.3.3.2.3.

To support these types of timeliness, the publishing AREP establishes a publisher data link connection
reflecting the type of timeliness configured for it by management. After connection establishment, the
AREP receives user data and submits it to the DLL for transmission, where timeliness procedures are
performed. When the Data Link Layer has the opportunity to transmit the data, it transmits the current
timeliness status with the data.

At the subscriber AREP, a data link connection is opened to receive published dat
of timeliness configured for it by management. The Data Link Layer computes the
data and then delivers it to the AREP. The data is then delivered to the user AP thro
ASE.

that eflects the type
i of received

gh\the appropriate

4.2.7.11 Identification of ARs

FAL AEs are accessed through one or more data link addresse a s d by the data link
addresses of the AREPSs that participate in the AR.

To simplify AR identification for 1-to-many ARs, group PLSAP\a are~dsed instead of address
lists for AREPS that receive unconflrmed sexyi ing connectionless data link

data I|nk services, the DLCEP address of the
is necessary. Therefore, the addresses used

DLSAP addresses or a single DLCEP address, msﬁ anenumerated list of addresses.
For the dissemination of info pu and subscribers, these techniques permit

4.2.7.12 Definition {i}re
AREP definitions specify | R clases AREPs may be predefined or they may be defined
using the create serviceA S ' :

establlshment or they may be dynamically defined such that they
may be used 'tho aNy\e ishment (they are defined in an established state).
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defined, but
not established

Established AR /\(\

Figure 11 — Defined and Established AREP

4.2.7.13 AR Establishment and Termination

ARs may be established either before the operational phase gf th Y ing its operation. When
established during the operation of an AP, the AR Establis ice is
results in the exchange of AR Establishment APDUs.

Once an AR has been established, an AR may be tefminated Jsifg thesAbort service. The Abort service
causes the AR endpoint to be closed immediatel

Additionally, an AR can be gracefully ter
The AR DekEstablish service Jlts 47 the exchang

of ARyde-establishment APDUs. The definition of its

4.2.7.14 ReservedAR
The FAL defines a and reserving ARs for a specific purpose. One such AR is
specified and reserveg system_management. Reserved ARs are specified in IEC 61158-6,

annex A.

This subclause definegfhiow names and numeric identifiers are used to identify APOs accessible through
the FAL. This subclause also specifies how Data Link Layer addresses are used to locate APs in the
Fieldbus environment.

4.3.1 Identifying Objects accessed through the FAL

APOs accessed though the FAL are identified independent of their location. That is, if the location of the
AP that contains the APO changes, the APO may still be referenced using the same set of identifiers.

Identifiers for APs and APOs within the FAL are defined as key attributes in the class definitions for
APOs. Within these APO class definitions, four types of key attributes are used: names, numeric
identifiers, symbolic addresses, and numeric addresses.

Identifiers are assigned for the purpose of discriminating among APs and APOs. Therefore, at a given
time,
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(1) within the scope of a Fieldbus system, no two APs may have the same name, and
(2) within the scope of an AP, no two APOs may have the same identifier, and
(3) within the scope of an AP, an APO may not have the same identifier as its AP.

43.1.1 Names

Names are string-oriented identifiers. They are defined to permit APs and APOs to be named within the
domain of the system where they are used. Therefore, although the scope of the name of an APO is
specific to the AP in which it resides, the assignment of the name is administered within the system in
which it is configured.

Names may be descriptive, although they do not have to be. Descriptive hames make it possible to
provide meaningful information, such as its use, about the object they name.

Names may also be coded. Coded names make it possible to identify an~gbject u'ng a short,
compressed form of a name. They are typically simpler to transfer and progess,
understand as descriptive names.

The names used within the FAL may be either descriptive or coded. heip values are
assigned by the FAL user.

4.3.1.2 Numeric Identifiers

for efficient use within
AP. The scope of numeric

Numeric identifiers are identifiers whose values are integers. They are S|g
the Fieldbus system, and are assigned for efficient access\te2 O@/ thei
identifiers is local to the AP.

19

4.3.1.3 Numeric Addresses
Numeric addresses represent logical memory addresses for AR of a limited set of classes. This type of
identifier is defined to simplify naming that are ally’associated with a specific location in memory.

4.3.1.4 Symbolic Addres

Symbolic addresses es
they configured. The i

independent from names 4

POs independent of their use or the system where
facturers of Fieldbus APs to assign identifiers to APOs
ain of the system where they are used.

4.3.2.1 Use of Data Lin

DL-addresses are used by the FAL to locate AR endpoints. These addresses may be DLSAP-addresses
or DLCEP-addresses, depending on how the AREP is mapped to the Data Link Layer. An AREP’s Data
Link Layer mapping defines which capabilities of the Data Link Layer are used to support conveyance of
APDUs by the AREP.

ayer Addresses

DL addresses are not used to identify objects accessed or referenced through the AR endpoint, and they
are only used to locate the endpoint, not identify it.

4.3.2.2 Binding of AR Endpoints to Data Link Layer Service Access Points

Data Link Layer addresses locate the Data Link Layer Service Access points (DLSAPS) and connection
endpoints (DLCEPSs) to which an AR endpoint may be bound. Therefore, an AR endpoint is located by its
binding to a single DLSAP or DLCEP that may be identified by one or more DLL-addresses. Only one AR
Endpoint may be bound to a specific DLCEP, or source and destination DLSAP pair in the case of
connectionless data link operation, at a given time.
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4.4 Architecture Summary

The summary of the FAL architecture is presented in this clause. Figure 12 illustrates the major
components of the FAL architecture and how they relate to each other.

FAL AE

——AR ASE —

from I

input conveyance path
remote P y i

AREP(S) - \

AR < AREP [

to
remote -

AREP(S)  output conveyance path

N~

Figure 12 depicts an AP that communigates\thrgug AP represents its internal real
objects as APOs for remote access to them. that provide the remote access
services to their related APOs. The AR AS i i that conveys service requests and
responses for the ASEs to one or more refmote S ote APs.

The requestingtisersub onfirmed service request primitive to its FAL AE and starts an associated
timer to monKor th appropriate FAL ASE builds the related confirmed service request
APDU Bod{ra Qn the'specified AR using an AR Confirmed Send Service request primitive. It

Upon receipt of the.confirmed service request APDU Body in an AR Confirmed Send service indication
primitive, the responding ASE decodes it. If a protocol error was encountered while decoding the
received APDU Body, the ASE uses the AR Abort Service to abort the AR or it internally requests the AP
ASE to generate a Reject-PDU (which option is taken is dependent on the AR type). If a protocol error did
not occur, the ASE delivers a confirmed service indication primitive to its user.

If the responding user is able to successfully process the request, the user returns a confirmed service
response (+) primitive.

If the responding user is unable to successfully process the request, the service fails and the user issues
a confirmed service response (-) primitive indicating the reason.

The responding ASE builds a confirmed service response APDU Body for a confirmed service response
(+) primitive or a confirmed service error APDU Body for a confirmed service response (-) primitive and
conveys it on the specified AR using an AR Confirmed Send service response primitive.
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Upon receipt of the returned APDU Body in an AR Confirmed Send service confirmation (+ or -) primitive
the initiating ASE delivers a confirmed service confirmation primitive to its user which specifies success
or failure, and the reason for failure if a failure occurred. It also cancels the corresponding transaction
state machine.

However, if the AP’s transaction timer expires before the corresponding response or error APDU is
received, the AP may take corrective actions, which may include instructing its local ASE to cancel the
transaction state machine. Such instruction to the ASE would occur through a locally defined interface.

4.5.2 Confirmed Service Time Sequence Diagram

User FAL AE Network FAL AE er
APO ASE AR ASE AR ASE APO /

confirmed | confirmed
service.req send.req

________________ _é
abort.ind abort.ind AR ASE cts|
— |/ Protog6l Erro \

O ASE Detects
/\ /& PrptocolError
abort.ind \__@bért.req abort.ind

abort.ind |e—— 4(

1
T 7 | OR |

{
\Q Reject.Req
B (PDU

reject.ind
4—

User Returns
Response (+/-

A
¢

. confirmed
confirmed | service.rsp(+/
send.rsp —
co e —
servise.ccnfte™N NN NV __ A
User Returns
Response (+/-
confirmed
APO ASE service.rsp(+/
Detects PDU | ¢——
Size Error
Reject.Req o
Reject.Ind . PDU FEjECt.Ind‘
“«—— < >
. . —
reject.ind
Figure 13 — Time Sequence Diagram For The Confirmed Services
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4.5.3 FAL Unconfirmed Service Procedures

FAL unconfirmed services are capable of operating through queues or buffers.

The requesting user submits an unconfirmed service request primitive to its FAL AE. The appropriate
FAL ASE builds the related unconfirmed service request APDU Body and conveys it on the specified AR
using an AR Unconfirmed Send Service request primitive.

Upon receipt of the unconfirmed request APDU Body in an AR Unconfirmed Send Service indication
primitive, the receiving ASE(sS) participating in the AR delivers the appropriate unconfirmed service
indication primitive to its user. Timeliness parameters are included in the indication primitive if the AR that
conveyed the APDU Body supports timeliness.

4.5.4 Unconfirmed Service Time Sequence Diagram

K((\\
User FAL AE Network EAC &gr

APO ASE AR ASE A WSE

\
unconfirmed
service.req uncnf

— send.req 6 >
> Q uncnf

send.ind unconfirmed

service.req
—>

(\
Figure 1 Wr Unconfirmed Services

4.6 Common FAL attribytes

The following attr@ ing L Class specifications of the FAL Classes that follow, except
for the Data Type cla re defined here instead of with the other attributes for each of
the services.

1 eric ldentifier
2 Name

3 User Description
4 (o) Attribute: Object Revision

Numeric ldentifier

This optional key attribute specifies the numeric id of the object. It is used as a shorthand reference by
the FAL protocol to identify the object. There are three possibilities for identification purposes: numeric
identifier or name or both. This attribute is required for the Data Type model.

Name

This optional key attribute specifies the name of the object. There are three possibilities for identification
purposes: numeric identifier or name or both.

User description

This attribute contains user defined descriptive information about the object.
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Object Revision

This attribute specifies the revision level of the object. It is a structured attribute composed of major and
minor revision numbers. If Object Revision is supported, it contains both a Major Revision and a Minor
Revision with a value range 0 to 15 for each. The use of major/minor fields is intended to provide the
following features:

Major Revision

The Major Revision field contains the major revision value for the object. A change to the major
revision indicates that interoperability is affected by the change.

Minor Revision

The Minor Revision field contains the minor revision value for the object. A change to the minor
revision indicates that interoperability was not affected by the change -- that is users.of the object will
continue to be capable of interoperating with the object when its minor revisig ged, provided
that the major revision remains the same.

4.7 Common FAL Service Parameters

In the specifications of the FAL services that follow, the following a quently and
consistently. Therefore, they are defined here instead of with &I [ ers for each of the
services.

AREP

responses. Therefore, no two
value.

FAL ASE/FAL Class

This parameter speci
Region) and the FAL Clag

Numeric ID
This parameter i

Error Info

error information for service errors. It is returned in confirmed service
g’composed of the following elements.

This parameter prowd
response(-) primitives. It

Error Class

This parameter indicates the general class of error. Valid values are specified in the definition of
Error Code parameter, below.
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Error Code
This parameter identifies the specific service error. Table 1 indicates the error codes by class.

Table 1 — Error Codes by Class

Error Class
Error Code AP AP Ref | Definition | Resource| Service Access Obj Def Other  [Conclude
State
other X X X X X X X X X
ap-unreachable
object-undefined
pbject-'attributes- X
inconsistent /Y
name-already-exists X (
memory-unavailable X \ C
object-state-conflict X \ \
pdu-size 6( \ \
object-constraint-conflict &\ \\\ \
parameter-inconsistent ™ X \ >
illegal-parameter / §\‘ \
object-invalidated o (

M
—
><>$

hardware-fault

K¥%

object-access-denied

x

invalid-address

object-attribute-
inconsistent

object-access- \(
unsupported N
object-non-existent I

type-conflict /\ X > X
named-access- (\ \> X
unsupported A AN

access-to-element- \/

unsupported~_
name-length-overf >
ob déf-overtiow N\
obj dhﬁi{emect d /

AP-description- th-
overflow

S

X X |IX |IX

X

operational-problem

obj def ext overflow X

AP reference invalid

Context unsupported X

Type unsupported

Type unconsistent

Further communication X
needed
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Additional Code

This optional parameter identifies the error encountered when processing the request specific to the
object being accessed. When used, the value submitted in the response primitive is delivered
unchanged in the confirmation primitive.

Additional Detail

This optional parameter contains user data that accompanies the negative response. When used,
the value submitted in the response primitive is delivered unchanged in the confirmation primitive.

4.8 APDU size

All data transferred in a single invocation of an FAL service is transferred in a single FAL APDU, unless
the AR used to convey the service supports segmentation. When segmentation is not supported, how the
AP sending the data determines whether or not the data will fit into the FAL APDU is atocal matter.
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5 Object Management ASE

5.1 Overview

The FAL ASE Models each specify one or more related FAL APO classes as a collection of attributes
and services. The FAL services defined for a class are used to manipulate, control, or access APOs of
the class. The services which are supported by a specific APO are specified by the
ListOfManagementServices attribute of the APO.

To dynamically create or delete the network view of an APO, or to access its attribute values, this FAL
ASE defines common FAL APO management services. Each APO Class definition specifies which of
these services may be included in the definitions of APOs of the class. These services operate using the
client/server model.

5.2 FAL Management Model Specification

of services.

5.3 FAL Management Model Services

dynamically created or deleted. Get Attributes i efvices are specified to indicate when
its attributes can be read or written. The & which can be set are specified as part of
the attribute definition.

g’are defined. The Begin Set Attributes service is
3, change its object definitions. The End Set Attributes

used to request the
service is used tot

can resume normal @pe

This conflrme ser hake an object visible and accessible across the network. As part of
the servi ue fonthe object’s attributes may be specified. If all attribute values to be initialized
cannot be e APDU, then the Set Attributes service can be used once the object has
been created at may be updated using the Set Attributes service. The scope of visibility

for created objectss Apllcanon Process specific.

The List of Supported Attributes parameter is used to indicate to the requester the attributes which were
actually created for the object. If initial values were supplied for attributes that were not created, the List
of Supported Attributes can be used to determine the ones which were not created and initialized
according to the request. This capability represents a form of negotiation when creating an object.

NOTE Whether or not an AP actually creates the object is a local matter. The intent of the service is to request that it be
prepared for remote access.
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5.3.1.1  Service Parameters
The service parameters for this service are shown in table 2.

Table 2 — Create Service Parameters

Parameter name Req Ind Rsp Cnf
Argument M M(=)

AREP M M(=)

Invoke ID M M(=)

FAL ASE / FAL Class M M(=)

List of Attribute IDs and Initial Values M M(=)

Result (+)
AREP
Invoke ID
Numeric ID

Result (-) /\\
AREP
Invoke 1D x \)zb
Error Info s

S()

M(=)
M(=)
M(=)

Argument

List of Attribute IDs an

This parameter identi lue of one or more of the object's attributes to be set
during the creation procé c e objects key attributes must be present Values for

Result(+)

This selection type paraméter indicates that the service request succeeded.

Result(-)
This selection type parameter indicates that the service request failed.

5.3.1.2  Service Procedure
The Confirmed Service Procedure specified in clause 4 applies to this service.

5.3.2 Delete Service

This confirmed service is used to make an object that is currently visible and accessible not visible and
not accessible across the network.

NOTE Whether or not the real obect is actually deleted or simply removed from network accessibility is a local matter.
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5.3.2.1  Service Parameters
The service parameters for this service are shown in table 3.

Table 3 — Delete Service Parameters

Parameter name Req Ind Rsp Cnf
Argument M M(=)

AREP M | M(3)

Invoke ID M M(=)

FAL ASE / FAL Class M M(=)

Key Attribute M M(=)

Result (+) /Q_\ S
AREP Q <)
Invoke ID /\ %)

N

Result (-) QX& S S(=)
AREP \\ M | M)
Invoke ID 7 M M(=)
Error Info /\(x (\ }> M M(=)

Argument
The argument contains the pgtameters of the % reguest

FAL ASE/FAL Class
This parameter specifies
Region) and the F@

Key Attribute

Result(-)
This selection type parameter indicates that the service request failed.

5.3.2.2  Service Procedure
The Confirmed Service Procedure specified in clause 4 applies to this service.

Once deleted, an object is no longer accessible using the services of the FAL.
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This confirmed service is used to read the current values of a list of attributes for one or more objects of
one or more classes defined for the AP. It operates in a "best effort" fashion, such that the service
succeeds if the value for at least one requested attribute for one requested object is returned.

5.3.3.1 Service Parameters

The service parameters for this service are shown in table 4.

Table 4 — Get Attributes Service Parameters

List of Requested Attributes
Data Type Requested

Starting Numeric 1D
List of Requested Attribute

Result (+)
AREP
Invoke ID

More

List of@
List 0 S

Invoke ID

Error Info

Range of Objects and their Attributes

N\

PSS TITET

Oun n o =20

Parameter name Req Ind Rsp Cnf
Argument M(=)
AREP M(=) \
Invoke ID M(=)
List of Objects and their Attributes S(=)
Key Attribute x

S(=)
M(=)
M(=)
M(=)
M(=)
C(
S(=)
S(=)
C(=)

S(=)
M(=)
M(=)

=T =20

M=)

Argument

The argument contains the parameters of the service request.

List of Objects and their Attributes

This selection type parameter provides a list that identifies each object, its class, and the attributes that
are being requested. It is present if the user is requesting attributes for a list of objects.
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Key Attribute

This parameter identifies the object for which attributes are being requested using one of the object's
key attributes.

List of Requested Attributes
This parameter identifies one or more of the attributes for which values are being requested.

Range of Objects and their Attributes

This selection type parameter provides a range of numeric identifiers for objects of a single class, and the
attributes that are being requested. It is present if the user is requesting attributes for objects within a
given range of numeric ids.

Starting Numeric ID

This parameter specifies the first in a range of numeric ids. The attribute
objects beginning with and after this numeric id. The value ALL mia
attributes for all objects for the specified class are to be returned.

NOTE Multiple requests may have to be issued with successively higher
definitions can be returned in a single response.

List of Requested Attributes

This parameter identifies one or more of the attribute$ g being requested.

Data type Requested

This conditional parameter is present™nly en th es of a variable object are being
requested. It indicates whether the dA S 1is to be returned with requested variable
attributes.

Result(+)

This selection type para

More

This parameter contairis a status indicator or a list of attribute values for each object specified in the
request. The responses in the list are returned in the same order that the objects were specified in the
request. The object associated with each response is only explicitly identified if the value of one of its key
attributes was requested. If all responses could not be returned in a single APDU, the More parameter is
set.

List of Supported Attributes

This parameter identifies the attributes supported by the responder for the specified object. It is
present if the specified object exists.

Error Status

This parameter is returned if the get failed for all of the attributes of an object. It indicates the most
probable reason why the operation failed using the error class and error code defined for the Get
Attributes service.
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List of Attribute Values

This parameter is returned if the Get succeeded for any one or the requested attributes. This
parameter contains a list of attribute values, each individually identified and complete, for the object
requested.

Data Type Description

This conditional parameter is present only when data type description for a variable object has been
requested. It contains the complete data type description for the variable.

Result(-)
This selection type parameter indicates that the service request failed.

5.3.3.2 Service Procedure

The Confirmed Service Procedure specified in clause 4 applies to this service.

NOTE This serv@y

updated.
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