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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

2)

3)

4)

5)

6)

International ~ has been prepared by subcommittee 65C: Digital
communication ommittee 65: Industrial-process measurement and control.

This secord it ancels\ and replaces the first edition which was issued as a technical
specification It i
Standard.

This second edition adds seven distinct sets of services, each with a corresponding protocol, to
the set of services and protocols of the first edition.

The text of this standard is based on the following documents:

FDIS Report on voting

65C/225/FDIS 65C/230/RVD

Full information on the voting for the approval of this standard can be found in the report on voting
indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.
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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)

Annexe A is for information only.

The committee has decided that the contents of this publication will ntil 2006.

At this date, the publication will be:

- reconfirmed;
- withdrawn;

- replaced by a revised edition; or

O

- amended.
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INTRODUCTION

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

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

This application layer standard 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-critical and non-time-critical application requests and responses g devices in an
automation environment The term “time-critical” is used to represent the presence of an

Application Layer Structure (ISO/IEC 9545).

FAL services and protocols are provided by FAL ieati i E) contained within the
application processes. The FAL AE is composed-of\a s pject-oriented Application Service

communication services that operate eld ibr’process object (APO) classes.
One of the FAL ASEs is a managem S es a/common set of services for the
management of the instances of FAL cl

- the primitii;e:}(in
- the param

- the interrela

addition to these seryices, some supporting services are also defined in this standard to prowde
access to the FAL to control certain 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.

IEC 61131-1: 1992, Programmable controllers — Part 1. General information

IEC 61131-3:1993, Programmable controllers — Part 3: Programming languageés

IEC 61158-3:2000, Digital data communications for measurement and ¢ c for use

IEC 61158-4: 2000, Digital data communications for measure
in industrial control systems — Part 4: Data Link Layer Protoco

IEC 61158-6: 2000, Digital data communications for m

t and_conyol — Fieldbus for use
in industrial control systems — Part 6: Application Lay i

r Protogol Specificatidn

ISO/IEC 646: 1991, Information technd (—bi Haracter set for information
interchange

ISO/IEC 7498 (all parts), Information t
Reference Model

Model: The Basic Moiel
ISO 7498-3:1997, In
Model — Part 3: Naming s

ISO/IEC 8822:1%4
service definitio

ISO/IEC 8824
Abstract Syntax ation\One (ASN.1)

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

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

ANSI/IEEE 754:— IEEE Standard for Binary Floating—Point arithmetic

IEEE 754:1985 (R1990), 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 follo

a) abstract syntax; and

¢¥in ISO/IEC 8822 apply:

b) presentation context.

3.3 ISO/IEC 9545 terms
For the purposes of this part of IEC 61 i ms as defined in ISO/IEC 9545 apply:
a) application-assod ;
b) application-co

c) application context’ nage
d) applicat@ ify-i

e) » Q;
f)

9)
h)

3.4 ISOJ/IEC 8824

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.
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a) DL-Time

b) DL-Scheduling-policy

c) DLCEP

d) DLC

e) DL-connection-oriented mode
f) DLSDU

g) DLSAP

h) link

i) network address / node address / MAC ID
j) node

k) tag (fixed tag, generic tag)
[) scheduled, unscheduled

3.6 FAL Specific Definitions

3.6.1 Access Protection Definition

3.6.2 Address Assignment Table Definiio

3.6.3 Allocate Definition
to take a resource from a
specific entity.
3.6.4 Application

capability of applicatiop
services of the FAL

definitions may be accessed remotely using the services of the FAL Object Management ASE.
FAL Object Managemerit services can be used to load or update object definitions, to read object
definitions, and to dynamically create and delete application objects and their corresponding
definitions

3.6.6 Application Process Definition

Part of a distributed application on a network, which is located on one device and unambiguously
adressed.

3.6.7 Application Process Identifier Definition

If multiple application processes are used in a device these application processes are addressed
with an Application Process Identifier.
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3.6.8 Application Process Object Class Definition

description of a class of application process objects in terms of the set of its network-accessible
attributes and services.

3.6.9 Application Relationship Definition

cooperative relationship between two or more application-entity-invocations for the purpose of
exchange of information and coordination of their joint operation. This relationship is activated
either by the exchange of application-protocol-data-units or as a result of preconfiguration
activities

3.6.10 Application Relationship Application Service Element Definition

application-service-element that provides the exclusive means for establis
application relationships

inrg_and terminating all

3.6.11 Application Relationship Endpoint Definition

context and behavior of an application relationship as see by“one of the

application processes involved in the application relationship

3.6.12 Application Definition

function or data structure for which data is consumed

3.6.13 Application Objects Definition

3.6.14 Attribute Definitio

a description of an ex
object contain inform

information or g n
object. Attributes i\

3.6.17 Channel Definition

A single physical or logical connection of inputs or outputs of a server to the process.

3.6.18 Channel Related Diagnosis Definition

This diagnosis information refers to a single input or output channel of the server.

3.6.19 Class Definition

a set of objects, all of which represent the same kind of system component. A class is a
generalisation of the object; a template for defining variables and methods. All objects in a class
are identical in form and behaviour, but usually contain different data in their attributes.
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3.6.20 Class Attributes Definition

an attribute that is shared by all objects within the same class.

3.6.21 Class Code Definition

a unique identifier assigned to each object class.

3.6.22 Class Specific Service Definition

a service defined by a particular object class to perform a required function which is not
performed by a common service. A class specific object is unique to the object class which
defines it.

3.6.23 Client Definition

(1) an object which uses the services of another (server) object to perfor

Message Router object.

3.6.25 Connection Definition

identifier assigned tg_a
producers and con@

a buffer which is represented as a subinstance of an assembly object.

3.6.29 Consume Definition

the act of receiving data from a producer.

3.6.30 Consumer Definition

a node that is receiving data from a producer.

3.6.31 Consuming Application Definition

the application that consumes data.
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3.6.32 Configuration Check Definition

In the start-up phase, the client transmits the expected configuration for comparison with the real
configuration to the server.

3.6.33 Configuration Fault Definition

If the server detects a not acceptable difference between the expected configuration and the real
configuration, then a configuration fault is indicated in the diagnosis information.

3.6.34 Configuration Identifier Definition

For each input- and/or output-module of a server at least one Configuration ldentifier is defined in
the configuration string (either a Cfg Identifier or Special Cfg Identifier).

3.6.35 Control Commands Definition

sommands it
puts of the

Control commands will be transferred from the client to the server.
is possible to clear the outputs, or to freeze the inputs and/or s
server.

3.6.36 Conveyance Path Definition

unidirectional flow of APDUs across an application relati

3.6.37 Cyclic Definition

3.6.38 Data Consistency Definition

The input- or output-data-rah
server.

3.6.39 Dedicated AR O
AR used directly

transferred

3.6.42 Device Profile Definition

a collection of device dependent information and functionality providing consistency between
similar devices of the same device type.

3.6.43 Diagnosis Information Definition

This term is used to identify the whole diagnosis data of a server.

3.6.44 Diagnosis Information Collection Definition

A system diagnosis information that is collected at the client.
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3.6.45 DP-Master (Class 1) Definition

The DP-Master (Class 1) is a controlling device which controls several DP-Slaves (field devices);
usually a programmable controller or distributed control system.

3.6.46 DP-Master (Class 2) Definition

The DP-Master (Class 2) is a controlling device which manages configuration data (parameter
sets) and diagnosis data of a DP-Master (Class 1). Additionally the DP-Master (Class 2) can
perform all communication capabilities of a DP-Master (Class 1).

3.6.47 DP-Slave Definition

A field device that is assigned to one DP-Master (Class 1) as a provider for cyclic 1/0 data
exchange. In addition acyclic functions and alarms could be provided.

3.6.48 Dynamic AR Definition

AR that requires the use of the AR establishment procedures to place it

3.6.49 End Node Definition

a producing or consuming node.

3.6.50 Endpoint Definition

pithin an error class

’ more data link segments. They are permitted to contain bridges,

but not routers. subhets are identified by a subset of the network address.

3.6.55 First-In-First-Out Variable Definition

A FIFO (First In First Out) is a Type 4 Variable Object class, composed of a set of homogeneously
typed elements. The first written element will be the first element that can be read. On the
Fieldbus only one, complete element can be transferred as a result of one service invocation.

3.6.56 Frame Definition

single data transfer on a link.

3.6.57 Freeze Definition

The input data of several DP-Slaves will be simultaneously frozen.
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3.6.58 Group Definition

A set of DP-Slaves which perform a Freeze or Sync operation.

3.6.59 Invocation Definition

act of using a service or other resource of an application process. Each invocation represents a
separate thread of control that may be described by its context. Once the service completes, or
use of the resource is released, the invocation ceases to exist. For service invocations, a service
that has been initiated but not yet completed is referred to as an outstanding service invocation.
Also for service invocations, an Invoke ID may be used to unambiguously identify the service
invocation and differentiate it from other outstanding service invocations

3.6.60 /O Data Definition

Data which have to be transferred cyclically for the purpose of processing.

3.6.61 Ident Number Definition

The Ident Number specifies a DP-Master (Class 1) or DP-Slave 4

3.6.62 Identifier Related Diagnosis Definition

This diagnosis information is related to the input- or oy n ldentifier is defined

in the configuration string.

3.6.63 Index Definition

3.6.64 Instance Definition

the actual physical occurre ‘ i lass. Identifies one of many objects within
the same object class. X : QM instance of the object class state. The terms
object, instance, and opj St d toTefer to a specific instance.

3.6.65 Instance

3.6.66

an obje

3.6.67 LpacketDefinition

the type 2 Lpacket (or link packet) is a piece of application information that contains a size,
control byte, tag, and link data. Peer Data Link Layers use Lpackets to send and receive service
data units from higher layers in the OSI stack.

3.6.68 Management Information Definition

network-accessible information that supports the management of the Fieldbus environment,
including the application layer

3.6.69 Manufacturer ID Definition

identification of each manufacturer of Type 2 products by number. Manufacturer IDs uniquely
identify a particular manufacturer of Type 2 products.
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3.6.70 Master Parameter Set Definition

The Master parameter set includes the configuration and parameterisation data of all DP-Slaves
that are assigned to the corresponding DP-Master and the bus parameters.

3.6.71 Member Definition

a piece of an attribute that is structured as an array.

3.6.72 Message Router Definition

the object within a node that distributes messaging requests to the appropriate application
objects.

3.6.73 Multicast Connection Definition

a connection from one node to many. Multicast connections allow a single
producer to be received by many consumer nodes.

3.6.74 Module Definition

Addressable unit inside the DP-Slave.

3.6.75 Network Definition

an abstract representation of a particular gomgonent Wwj
(1) An abstract representati uter pabilities. Objects can be composed of any or

3.6.77 Objege
a service defined articular object class to perform a required function which is not
performed by a mon\ service. An object specific service is unique to the object class which

defines it.

3.6.78 Originator Definition

the client responsible for establishing a connection path to the target.

3.6.79 Peer Definition

role of an AR endpoint in which it is capable of acting as both client and server

3.6.80 Point-to-point Connection Definition

a connection that exists between two nodes only. Connections can be either point-to-point or
multicast.
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3.6.81 Pre-defined AR Endpoint Definition

AR endpoint that is defined locally within a device without use of the create service. Pre-defined
ARs that are not pre-established must be established before being used

3.6.82 Pre-established AR Endpoint Definition

AR endpoint that is placed in an established state during configuration of the AEs that control its
endpoints

3.6.83 Process Data Definition

Data which are already pre-processed and transferred acyclically for the purpose of information or
further processing.

3.6.84 Produce Definition

act of sending data to be received by a consumer.

3.6.85 Producer Definition

a node that is responsible for sending data.

3.6.86 Publisher Definition

are defined by this sta

which is defined@

type of Publishe i 1 object in confirmed service response APDUs that are
responses tq i e request APDUs received from its Pull Publishing Manager. The
AR used to sypport érs conveys the response APDUs to one or more Pull Subscriber
AR endpgdin

3.6.89 Pull Publishing Manager Definition

type of Publishing Manager that sends confirmed service request APDUs to its Publisher to
request that the specified object be published in the corresponding response APDU
3.6.90 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 request
APDU received on a separate AREP from its Push Publishing Manager. The AR used to support
Push Publishers conveys the response APDUs to one or more Pull Subscriber AR endpoints.

3.6.91 Push Publishing Manager Definition

type of Publishing Manager that sends confirmed service requests to its Publisher to request that
the specified object be published using an unconfirmed service on a separate Push Publisher AR
endpoint
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3.6.92 Pull Subscriber Definition

type of Subscriber that recognizes received confirmed service response APDUs as published
object data

3.6.93 Push Subscriber Definition

type of Subscriber that recognizes received unconfirmed service request APDUs as published
object data

3.6.94 Real Configuration Definition

The real configuration describes the input and output data structure of the DP-Slave. Additionally,
the definition of the data consistency is included in the real configuration.

3.6.95 Resource Definition

resource is a processing or information capability of a subsystem

3.6.96 Route Endpoint

A Route Endpoint is a Type 4 object container, containing Va
class.

3.6.97 Serial Number Definition

uniqueness of the serial number across all ofi Ye_number need only be unique with
respect to the manufacturer. When used j ith the Manufacturer ID, it shall form a
unique identifier for each device.

3.6.98 Server Definition
role of an AREP in which

the request Q

object-specific servites are provided. Object-specific services are those which are defined by a
particular object class to perform a required function which is not performed by a common service.

3.6.101 Slot Definition

Address of a module within a DP-Slave.

3.6.102 Subscriber Definition

role of an AREP in which it receives APDUs produced by a publisher. Two types of subscribers
are defined by this standard, Pull Subscribers and Push Subscribers, each of which is defined
separately

3.6.103 Sync Definition

The outputs of several DP-Slaves will be simultaneously updated.

Documents

Document Sharing Hub

Full document details: IEC 61158-5 2000


http://www.avadocuments.com/doc/iec-61158-5-2000
http://www.avadocuments.com/doc/iec-61158-5-2000

61158-5 © IEC:2000(E) —-23 -

3.6.104 Target Definition

the end-node to which a connection is established.

3.6.105 Unconnected Message Manager (UCMM) Definition

the component within a node that transmits and receives unconnected explicit messages and
sends them directly to the Message Router object.

3.6.106 Unconnected Service Definition

the messaging service which does not rely on the set up of a connection between devices before
allowing information exchanges.

3.7 Abbreviations and Symbols
AE Application Entity
AL Application Layer
ALME Application Layer Management Entity
ALP Application Layer Protocol
APO Application Object

AP Application Process

APDU  Application Protocol Data Unit
API Application Process |dentifier
AR Application Relationship

AREP
ASCII
ASE
CID
CIM
CIP

CM_API
CM_RPI
Cnf

ication Relationship End Point
DL- (as a prefix) Data Link-

DLC Data Link Connection

DLCEP Data Link Connection End Point

DLL Data Link Layer

DLM Data Link-management

DLSAP Data Link Service Access Point
DLSDU DL-service-data-unit

DP Decentralised Peripherals

FAL Fieldbus Application Layer
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FIFO First In First Out

ID Identifier

IEC International Electrotechnical Commission
Ind Indication

ISO International Organization for Standardization

LME Layer Management Entity
o271 Originator to target (connection characteristics)

oaT Originator to target (connection characteristics)

oSl Open Systems Interconnect
PDU Protocol Data Unit

PL Physical Layer

PLC Programmable Logic Controller
REP Route Endpoint

Req Request

Rsp Response

SAP Service Access Point

SCL Security Level
SDU Service Data Unit
SEM State event matrix

SMIB System Management Informatio
SMK System Management Kernel
STD State transition diagram, used to de% obj
S-VFD  Simple Virtual Fi€ld Devi

T20 Target to orig '

TOO Target t haracteristics)
VAO Type 4

3.8 Conventions

The FAL is defi ed as_ 8 S6 ect-oriented ASEs. Each ASE is specified in a separate clause.
i i osed of two parts, its class specification, and its service
specification, TF " G scification for each of the ASEs is defined in IEC 61158-6.

The class specification defines the attributes of the class. The attributes are accessible from
instances of the class™using the Object Management ASE services specified in clause 5 of this
standard. The service specification defines the services that are provided by the ASE.

3.8.1 General Conventions

This standard uses the descriptive 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 (0) 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: attribute nayrie(valu

6 (m) Attribute: \

6.1 (s) Attribute:
6.2 (s) Attribute:

SERVICES:

1 (0) OpsServick:
2. (©

2.1 (0)

3 (m)

(1) The "FAL

(2) Th 3 the name of the class being specified. All objects defined using this

nce of this class. The class may be specified by this standard, or by a

(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.

(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.
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(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 name, or by both. In
the class templates, these key attributes are defined under the key attribute.

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

i) fields of a structured attribute (4.1,4.2, 4.3),

ii) attributes conditional on a constraint statement (5). Attributegs ke mandatory
(5.1) or optional (5.2) if the constraint is true. Not all op: es require
constraint statements as does the attribute defined in (5.2).

iii) the selection fields of a choice type attribute (6.1 and 6:R).

(6) The "SERVICES" label indicates that the following entries are

a) An (m) in column 2 indicates that the service j
indicates that it is optional. A (c) in this columf ingig
When all serwces defined for a class are defj

lass, while an (o)
service is conditional.

b) The label "OpsService" designates_an gpe

d) The line number defmes the seqyenc
level is identified by ,
conditional on a con

3.8.3 Conventions for Sg

The service model' «
descriptions; they do g

10731). The v, eterS which indicate information available in the user/provider
interaction. erface, not all parameters need be explicitly stated.

e-sequence diagrams used are entirely abstract
ation for implementation.

The service specifteations of this standard uses a tabular format to describe the component
parameters of the ASEYservice 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

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:
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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 environment of the service
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 semantically equivalent to
service primitive to its immediate left in the table.

e parameter in the

b) an indication that some note applies to the entry:
“(n)” indicates that the following note "n" contains additiona
parameter and its use.
3.8.3.2 Service Procedures
The procedures are defined in terms of

« the interactions between application entities ¢
Protocol Data Units, and

*« the interactions between an apglication
service user in the same systern
primitives.

These procedures are applicable to instances of ¢
time-constrained communicati 'es
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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.

hierarchy and perform a limited set of functions within a definite ti
functions include diagnostics, data validation, and handling of multipfe

4.1.2 Relationship to the Application Layer o

- The FAL includes C
OSI Applicati Ve
FAL.

- The Fieldbus %\iink

< \ SI AP ms_lrjseruyer

N - . o
OSI Application Layer Fieldbus Application Layer
OSI Middle (non-existent)
Layers

OSI Data Link Layer Fieldbus Data Link Layer

OSI Physical Layer Fieldbus Physical Layer

| |
Physical M edium 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.

SystemM gt Fieldbus User Layer

Fieldbus
Application Layer

| NN
Fieldbu A\

Datalin Layer

= ALME

413.1

The Fieldbus Application
directly to the Fieldbus D

access to Fieldbus APs. It interfaces

visibility into the AR,

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.
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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).

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
421 Overview

The structure of the FAL is a refinement of the OSI Application

IEC 9545).
As a result, the organization of this subclause is similar to that i

other.

e The FAL uses the DLL to transf
there is no explicit pr
set) of data Ilnk servj

4.2.2 Fundamental
The operation of tin@ ica 6
critical APs. The FAL pe s 1Q pass commands and data between them.

Cooperation bet
processing actiiti
Fieldbus segre

t"they share sufficient information to interact and carry out
gted manner. Their activities may be restricted to a single

Cooperation between APS also often requires that they share a common sense of time. The Data
Link Layer specified i C 61158-3 and IEC 61158-4 provides for the distribution of time to all
devices. It also defines local device services that can be used by APs to access the distributed
data link time.

The remainder of this clause describes each of the modular components of the architecture and
their relationships with each other. The components of the FAL are modeled as objects, each of
which provides a set of FAL communication services for use by applications. The FAL objects and
their relationships are described below. The detailed specifications of FAL objects and their
services are provided in the following clauses of this standard. IEC 61158-6 specifies the
protocols necessary to convey these object services between applications.
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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 ISO 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.

4.2.3.2 Communication services

The services defined in this standard for the FAL specify the semantics of the sernices as seen by
the requesting and responding APs. The syntax of the messages ug ¢ the service
requests and responses is defined in IEC 61158-6. The AP behavio S5QCi iththe services
is specified by the AP.

Confirmed services are used to define request/response exshanhges be
response is not returned to the requesting user within a ifiad T
user is notified and the service invocation is cancelled.

: , such that if a
arval, the requesting

response of a confirmed service. There
the processing of an unconfirmed service

4233 AP |nte®
Within the Fieldbus’e interact with other APs as necessary to achieve their
g imposed by this standard on the organization of these

interactions or t tionghips that may exist between them. For example, in the
Fieldbus envipogm eractions may be based on request/response messages sent directly
between AP published by one AP for use by others. These two models of
interactig éferred to as client/server and publisher/subscriber interactions.

The service by an interaction model are conveyed by application relationship
endpoints (AREPs) associated with the communicating APs. The role that the AREP plays in the
interaction (e.g. client, server, peer, publisher, subscriber) is defined as an attribute of the AREP.
See clause 7 for the definition of the AREP and its attributes. See the annexes following annex B
for the definition of each of the AREP types, including their roles. See annex C for a summary of
AREP Roles and the FAL services supported by them.

4.2.3.3.1 Client/Server Interactions

Client/server interactions are characterized by a bi-directional data flow between a single client AP
and a single server AP, as shown in Figure 3. In this type of interaction, the client may issue a
confirmed or unconfirmed request to the server to perform some task. If the service is confirmed
then the server will always return a response. If the service is unconfirmed, the server may return
a response using an unconfirmed service defined for this purpose.
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Unconfirmed and
confirmed service requests

Y

Client Server

(requester - - - responder)
Unconfirmed servicereplies and

confirmed service responses

Figure 3 — Client/Server Interactions

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 sté

4.2.3.3.2.1 Pull Model Interactions

In the "pull" model, the publisher receives a request to publish from
and broadcasts (or multicasts) its response across the network. i anager is

Subscribers wishing to receive the published data i
publisher. In this fashion, data is "pulled" from the pydblisher b
manager.

ansmitted by the
s from the publishing

type of interaction differentiate it from th
request/response exchange is perform
However, the underlying conveyance me
just to the publishing manager,
information. This is accompli
address, rather than to the_i

without having |ssue th cerrespondi equest. Figure 4 illustrates these concepts.

< \ confirmed service request

for
published information
™ PubI| >
<+ Pull
Publisher
Pull confirmed service response
i D containing
Sbscriber published information
i
i
i
Pull <
Subscriber

Figure 4 — Pull Model Interactions
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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.

Subscribers for the Push Model receive the published unconfirmed services distributed by
publishers. Figure 5 illustrates the concept of the Push Model.

N
confirmed service request to <\\
A, (\

subscribeto publishing > \/
Qubscriber confirmed service responseto indicate x

capability to publish Publi

AN

Push

i

) unconfirmed servi r%é ntaini
Subscriber publi ifn 6
|
i
i
Push ¥ /\
Subscriber
A aN

timeliness defined\for\p € criber interactions. Each make it possible for subscribers of
i ¢ data they are receiving is up-to-date or “stale”. These types are
fithin the Data Link Layer (DLL). Each is described briefly below.
For a mdre detajleti intion, refer to IEC 61158-3 and IEC 61158-4.

Transparent his type of timeliness allows the user application process to determine the
timeliness quality of data that it generates and have the timeliness quality
accompany the information when it is transferred across the network. In this
type of timeliness, the network provides no computation or measurement of
timeliness. It merely conveys the timeliness quality provided with the data by the

user application process.

Residence When the FAL submits data from the publishing AP to the DLL for transmission,
the DLL starts a timer. If the timer expires before the data has been
transmitted, the DLL marks the buffer as “not timely” and conveys this
timeliness information with the data.

Synchronized  This type of timeliness requires the coordination of two pieces of published
information. One is the data to be published and the other is a special “sync
mark”. When the sync mark is received from the network a timer starts in each
of the participating stations. Subsequently, when data is received for
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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.

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 yuc mark) causes
the timeliness attribute to be set to TRUE.

NOTE Time interval values are managed through system management (see the future

4.2.3.4 AP Structure

are accessible through its AEs.

4.2.35 AP Class

S, APs are defined by instantiating an AP class.
putes and services selected for the AP from those

As described abov@l

Each AP definition is” ¢6

attributes selected fo APs Share the same definition, that definition is referred to as
an AP type. Thys a.generic specification of an AP that may used to define one or
more APs.

The descripto
of the AP.

4.2.4 Application objects

4.2.4.1 Definition of APO

An application object (APO) is a network representation of a specific aspect of an AP. Each APO
represents a specific set of information 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 Figure 6, are provided by the FAL communications entity
of the AP, known as the FAL Applications Entity (FAL AE).
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services for remote
access to APO
f—
FAL FAL APO
AE AE services
User Layer FAL #
Request and APDUs Red
Response < > object
Data /
// requester responder
4
APO provides network
view of red object

Figure 6 — APOs Services Conveyed by the

this standard for the purpose of standardizing remote
g may also be specified. Class identifiers for user defined

nt’class are mandatory for the subclass. The conventions for defining

classes defined IN3.8.2 may be used for this purpose. The method for registering or otherwise
making these new class definitions available for public use is beyond the scope of this standard.

4.2.4.3 APOs as Instances of APO Classes

APO Classes are defined in this standard 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 61158-5 2000
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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 standard 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 ificlusten in an APO.
Conditional attributes and services are defined with an accompanying int_statement.
Constraint statements specify the conditions that indicate whether or r fe_is to be
present in an APO.

Q

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

type of the APO.

4.2.5 Application entities
4.25.1 Definition@ s
An application entity [
a set of services

service primitives

A

—FAL AE

FAL ASE ‘

y

service conveyance to remote AEs

Figure 7 — Application entity structure
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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 General

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

containing the real object.
response with the appropriate request.

The FAL AE uses context information associated

4.2.6.3 Definiti@ \
A modular approa ‘

are also object-ori

AP.

To support remote access to the AP, the Application Relationship ASE is defined. It provides
services to the AP for'defining and establishing communication relationships with other APs, and it
provides services to the other ASEs for conveying their service requests and responses.

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 standard.

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 a subset of
the FAL ASEs and their architectural relationships. All APO ASEs follow this model.
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FAL AP
A SE Requests and Responses

S S SR Y S S
Y Y Y Y Vv

BEOE | EEEE

ARASE
-—— Service
v Primitives
AR
ASE
FAL AE A A A

Conveyance of APDUs by the AR ASE

YOV oy

A special object management ASE is ecifi 3 e FAL that provides services for the
management of objects. Its services are use ject attributes, and create and delete
object instances. These servicges are used\to \ visible AP objects accessed though
the FAL. The specific operatio p each object type are specified in the
definition of the ASE for j
operational services for a

Target
Object Attributes

describe

l

— opsservices (giggcei

AN\

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 ARASE

An AR ASE is specified to establish and maintain application relationships (ARs), that are used to
convey FAL APDUs between/among APs. ARs represent applicatio yer communication
channels between APs. AR ASEs are responsible for providing services, gt the endpoints of ARs.
AR ASE services are defined for establishing, terminating, and ab@rtihg(? or conveying
APDUs for the AE, and for indicating the local status of the AR addition, local
services are defined for accessing certain aspects of AR endpoints.

théy are managed
by the System Management Agent instead of being manag Object Management
ASE services. The System Management Agent and the AR

future IEC 61158-7.

4.2.6.4 FAL Service Conveyance

conveyed from the real object, instead
real object and service responses are r

To accomplish the task of BYi and responses, three types of activities for
the sending user and thre oNd| S the receiving user are defined. At the sending
user, they accept service esponses to be conveyed. Secondly, they select the type
of FAL APDU c Qnveythe request or response and encode the service
parameters into its/be en they submit the encoded APDU body to the AR ASE for
conveyance.

At the receivj seive encoded APDU bodies from the AR ASE. They decode the
APDU bodies\and ice parameters conveyed by them. To conclude the conveyance,
they deli a&re uest or response to the user. Figure 10 illustrates these concepts.
> Service Parameters
FAL APDU Body
—FAL AE FAL AE
. FAL AP, FAL FAL FAL FAL AP, -
service o o Mgt, or —>| AR ) ) AR —> Mgt, or —p '€
user User APO ASE ASE User APO object
N 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 is provided for the FAL by each of the specific types of Communication
Models.

4.2.7 Application relationships

4.2.7.1 Definition of AR

ARs represent communication channels between APs. They
communicated between APs. Each AR is characterized by how™

grmation is

4.2.7.2 AR-Endpoints

ARs are defined as a set of cooperating APs. The [ ch AP manages an endpoint of
an JAR_€ndpoint is used by the AR

4.2.7.3 AR-Endpoint Classes

ARs are composed of a set 0 S asses. AR endpoint classes are used to
represent AR endpoints that\conwg S| adhe way. Through the standardization of
endpoint classes, ARs i eraction can be defined. Endpoint class
definitions are contained exes\to\this\standard. Additional classes may be added as
necessary in annex

4.2.7.4 AR Cardinali

4.2.75 Accessing Objegts through ARs

ARs provide access tovAPs 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.

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 AREPSs in
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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

publishing of a smgle
variable list) is k

Another charactenstic \ when they convey service requests and responses. AREPs
that convey ) 5sion by the user are called user-triggered. Their conveyance is
asynchronou i

AREPs tha uests and responses at predefined intervals, regardless of when they are
received for are termed network-scheduled. The time-intervals used to regulate
conveyance are majmained 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.

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 given in 4.2.3.3.2.3.
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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 data that reflects
the type of timeliness configured for it by management. The Data Link Layer computes the
timeliness of received data and then delivers it to the AREP. The data is then delivered to the user
AP through the appropriate ASE.

4.2.7.11 Identification of ARs

FAL AEs are accessed through one or more data link addresses. ARs are identified by the data
link addresses of the AREPSs that participate in the AR.

address lists for AREPS that receive unconfirmed service
connectionless data link services. For AREPS that receive

is used to identify the AR; no other address is necessary.
identify a 1-to-many AR are reduced to either a pair of DL
address, instead of an enumerated list of addresses.

(through System Mana
they may be used
Sl

NS

defined, but
not established

Established AR

Figure 11 — Defined and Established AREPs

4.2.7.13 AR Establishment and Termination

ARs may be established either before the operational phase of the AP or during its operation.
When established during the operation of an AP, the AR Establish service is used. The AR
Establish service results in the exchange of AR Establishment APDUs.
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Once an AR has been established, an AR may be terminated using the Abort service. The Abort
service causes the AR endpoint to be closed immediately without the exchange of APDUs.
Instead, the aborted endpoint issues a single abort APDU to the other endpoints participating in
the AR that it is no longer capable of sending or receiving APDUs on the AR.

Additionally, an AR can be gracefully terminated, or de-established, using the AR DeEstablish
service. The AR DeEstablish service results in the exchange of AR de-establishment APDUs. The
definition of its operation is for future study.

4.2.7.14 Reserved ARs

The FAL defines a mechanism for specifying and reserving ARs for a specific purpose. One such
AR is specified and reserved for use by system management. Reserved ARs are specified in IEC
61158-6, annex A.

4.3 Fieldbus Application Layer Naming and Addressing
This subclause refines the principles defined in ISO 7498-3 that invo

This subclause defines how names and numeric identifiers a
through the FAL. This subclause also specifies how Data L4
APs in the Fieldbus environment.

4.3.1 Identifying Objects accessed through the EA

Identifiers are assignec
given time,

(1) within the s

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 names 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 object using a short,
compressed form of a name. They are typically simpler to transfer and process, but not as easy to
understand as descriptive names.

The names used within the FAL may be either descriptive or coded. Their form and their values
are assigned by the FAL user.
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4.3.1.2 Numeric Identifiers

Numeric identifiers are identifiers whose values are integers. They are designed for efficient use
within the Fieldbus system, and are assigned for efficient access to APOs by their AP. The scope
of numeric identifiers is local to the AP.

4.3.1.3 Numeric Addresses

Numeric addresses represent logical memory addresses for APOs of a limited set of classes. This type of
identifier is defined to simplify naming of APOs that are normally associated with a specific location in memory.

4.3.1.4 Symbolic Addresses

Symbolic addresses represent logical identifiers for APOs independent of their use or the system
where they configured. They are defined to permit manufacturers of Fieldbus APs to assign
identifiers to APOs independent from names assigned within the domain of thesystem where they
are used.

4.3.2 Addressing APs accessed through the FAL

Fieldbus addresses represent the network locations of APs. Add he FAL are

DLSAP addresses used to locate the AREPs of an AP.

4.3.2.1 Use of Data Link Layer Addresses

DL-addresses are used by the FAL to locate AR end
addresses or DLCEP- addresses, dependlng on ho

Data Link Layer addresses\g : N| ayer Service Access points (DLSAPs) and
connection endpoi YR endpoint may be bound. Therefore, an AR
endpoint is located SAP or DLCEP that may be identified by one or
more DLL-addresses.”Q may be bound to a specific DLCEP, or source and
destination DLSAP pa i
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FAL AE

——AR ASE —

from . !
remote input conveyance path -
AREP(S) \
AR < AREP ]
to /
remote gt
\AREP(S) output conveyance path -

Figure 12 depicts an AP that communicates through the
real objects as APOs for remote access to them. Two A

associated time
service request ARD
Service request pri

appropriate FAL ASE builds the related confirmed
on the specified AR using an AR Confirmed Send

service request APDU Body in an AR Confirmed Send service
ing ASE decodes it. If a protocol error was encountered while
Body, the ASE uses the AR Abort Service to abort the AR or it
SE to generate a Reject-PDU (which option is taken is dependent on

the AR typ
primitive to its

error did not occur, the ASE delivers a confirmed service indication

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

Figure 13 illustrates the sequence of confirmed service primitives.

User FAL AE Network
APO ASE | AR ASH

confirmed confirmed
service.req send.req
_ |

abort.ind abort.ind
«—
—

APO ASE Detects

Protocol Error

abort.ind abort.ind v <oortreq abort.ind
i ﬁ
'/\ AN | OR |
A Y ejectF
. Reject.Re
Reject. ( PDJU a
_ \¢ L DIV A
reject.ind \
‘—
\ User Returns
Response (+/-
) confirmed
confirmed service.rsp(+/
irme send.rsp «—
Y, send: «— —
User Returns
Response (+/-
confirmed
APO ASE service.rsp(+/
Detects PDU | 49—
Size Error
Reject.Req o
Reject.Ind _ PDU reject.md‘
«—— < >
—

reject.ind

Figure 13 — Time Sequence Diagram For The Confirmed Services

Documents

Document Sharing Hub

Full document details: IEC 61158-5 2000


http://www.avadocuments.com/doc/iec-61158-5-2000
http://www.avadocuments.com/doc/iec-61158-5-2000

61158-5 © IEC:2000(E) —47 —

45.3 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(s) 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.

45.4 Unconfirmed Service Time Sequence Diagram

Figure 14 illustrates the sequence of unconfirmed service primitives.

ZANEN
User FAL AE Network l@& \Ué
APO ASE AR ASE @E\ ME
unconfirmed < ‘\>
servicereq uncnf G

> send.req >
E—— uncnf
send.ind unconfirmed
servicereq
— >
O\ '
Figure 1 nsge Diagr For Unconfirmed Services
4.6 Common FAhattNputes
The following attr i r alkFAL Class specifications of the FAL Classes that follow,
except for the Data N ore, they are defined here instead of with the other

1 Numeric Identifier
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 optional attribute contains user defined descriptive information about the object.
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Object Revision

This optional 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 Minor revision
is changed, 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 p (g 1sed frequently
and consistently. Therefore, they are defined here instead of with™ Y
the services.

AREP

This parameter contains sufficient inform
the service. This parameter may use &
relationship. When an AREP supports mult
the same time, the AREP parameter is exten

Invoke ID

This parameter identifies this\jnvogation o ide/ It is used to associate service requests
ice invocations may be identified by the same
Invoke ID value.

FAL ASE/FAL Class :

This parameter specifie
Load Region) and_the

, AR, Variable, Data Type, Event, Function Invocation,
e ASE (e.g. AREP, Variable List, Notifier, Action).

Numeric ID
This paramete

Error Info

This parameter provides error information for service errors. It is returned in confirmed service
response(-) primitives. It is composed of the following elements.

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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