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Foreword

The text of document 65C/607/FDIS, future edition 2 of IEC 61158-6-20, prepared by SC 65C, "Industrial
networks", of IEC/TC 65, "Industrial-process measurement, control and automation" was submitted to the
IEC-CENELEC parallel vote and approved by CENELEC as EN 61158-6-20:2012.

The following dates are fixed:

e latest date by which the document has (dop) 2012-12-28
to be implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2015-03-28
standards conflicting with the
document have to be withdrawn

This document supersedes EN 61158-6-20:2008.

EN 61158-6-20:2012 includes the following significant technical changes with respect to EN 61158-6-
20:2008:

— revised Ildentify FAL PDU, see 5.3.2;
— revised Read device variables with status FAL PDU, see 5.3.9.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such patent
rights.

Endorsement notice

The text of the International Standard IEC 61158-6-20:2010 was approved by CENELEC as a European
Standard without any modification.
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD

applies.

Publication Year Title EN/HD Year

IEC 60559 - Binary floating-point arithmetic for HD 592 S1 -
microprocessor systems

IEC/TR 61158-1 2010  Industrial communication networks - CLC/TR 61158-1 2010

Fieldbus specifications -
Part 1: Overview and guidance for the IEC
61158 and IEC 61784 series

IEC 61158-5-20 - Industrial communication networks - EN 61158-5-20
Fieldbus specifications -
Part 5-20: Application layer service definition -
Type 20 elements

ISO/IEC 7498-1 - Information technology - Open Systems - -
Interconnection - Basic Reference Model:
The Basic Model

ISO/IEC 8824-1 - Information technology - Abstract Syntax - -
Notation One (ASN.1): Specification of basic
notation

ISO/IEC 8859-1 - Information technology - 8-bit single-byte - -

coded graphic character sets -
Part 1: Latin alphabet No.1

Information technology - Open Systems - -
Interconnection - Application Layer structure

ISO/IEC 9545

Documents

Document Sharing Hub

Full document details: BS EN 61158-6-20:2012


http://www.avadocuments.com/doc/bs-en-61158-6-20-2012
http://www.avadocuments.com/doc/bs-en-61158-6-20-2012

BS EN 61158-6-20:2012

-2- 61158-6-20 © IEC:2010(E)
CONTENTS

INTRODUGCTION ..ttt ettt et et e e 7
LS Yoo ] o 1 TP 8
I R € =Y o =Y o= | PN 8

1.2 SPECIHICAtIONS o e 8

G T O o) {032 1 = 1o o - PN 9

2 NOIMaAtiVe TEfEIrENCES ..o e 9
Terms, definitions, symbols, abbreviations and conventions ...............ccocooiiiiiiin e 10

3.1 Terms and definitions from other ISO/IEC standards ............cccoooiiiiiiiiniiiniiineneenn, 10

3.2 TEC/TR B1158-1 t8IMS et 10

3.3 Type 20 fieldbus application-layer specific definitions................cocoii 13

3.4 Abbreviations and Symbols ... 15

T I o 0 1Y =Y o1 40 o =N 16

3.6 Conventions used in state Machines ...........ccoiiiiiiiiiii 16

A ST AT S N AKX i e 17

D TrANS Or SYNEAX ettt e 17
St N 7= o 11 = Y PN 17

5.2 Common APDU SIFUCTUIE ...ouiiiiii e eeas 18

5.3 Service-specific APDU StruCtures ........c.ooiiiiiii 20

5.4 Data COAING NUIES ..ouiititi e 35

6  Structure of FAL protocol state machines ... 41
AP-context state MacChines ... ... 42
FAL service protocol maching (FSPM) ... 42

T I € =Y o 1= = N 42

8.2  FSPM sState tables ..o 43

8.3  Functions used by FSOP M ... 48

8.4 Parameters of FSPM/ARPM primitives ........ccuiiiiiiiiiii e 48

9 Application relationship protocol machines (ARPMS) ... 49
9.1 AREP mapping to data lINK laYer ...... ..o 49

9.2 Application relationship protocol machines (ARPMS) ... 50

9.3 AREP state machine primitive definitions .............cooiiii 52

9.4 AREP state machine funCtions ...... ... 52

10 DLL mapping protocol machine (DMPM) ... 52
TO. T DMPIM S At e 52
10.2 DMPM state Machines.... ..o 53
10.3 Primitives exchanged between data link layer and DMPM ..., 53
10.4 Functions used by DMPIM ... 54
Bl O g AP Y e 55
Figure 1 — APDU fOrmMat. .. e e e e e e e e e 18
Figure 2 — Normal response from slave to master ... 18
Figure 3 — Command error response from slave to master ..o 19
Figure 4 — Communication error response from slave to master..........c..ccocoiiiicin s 20
Figure 5 — Coding without identification ... 36
Figure 6 — Coding of Integer type data ..o 36

Documents

Document Sharing Hub

Full document details: BS EN 61158-6-20:2012


http://www.avadocuments.com/doc/bs-en-61158-6-20-2012
http://www.avadocuments.com/doc/bs-en-61158-6-20-2012

BS EN 61158-6-20:2012

61158-6-20 © IEC:2010(E) -3-

Figure 7 — Coding of Integer16 type data .........ooooiiiiiiii e 36
Figure 8 — Coding of Unsigned type data ..........c.coiiiiiiii e, 36
Figure 9 — Coding of Unsigned16 type data .........cccooiiniiiiiiii e 36
Figure 10 — Coding of single precision Floating Point type data .............ccooiiiiii s 37
Figure 11 — Coding of double precision Floating Point type data .............ccooiiiiiiinn. 38
Figure 12 — Coding of Date type data.........c.ooiiiiiiiii e 38
Figure 13 — Relationships among protocol machines and adjacent layers ..................coeeenni. 42
Figure 14 — State transition diagram of FSPM ... 43
Figure 15 — State transition diagram of the client ARPM ... ... 50
Figure 16 — State transition diagram of the server ARPM ..........cooiiiiiiiiii e, 51
Figure 17 — State transition diagram of DMPM ..o, 53
Table 1 — Conventions used for state machines ..., 16
Table 2 — ReSPONSE COUR VAIUES ...t 19
Table 3 — Device status ValUeSs ... e 19
Table 4 — ReSpONSe COAE VAIUES ....oniniii e 20
Table 5 — CommuUNICAtioN EITOT COUES ...uuiitiit i 20
Table 6 — Identify reqUest APDU ... ... 21
Table 7 — Identify response value field ... 22
Table 8 — Identify command specific reSponse COdesS........ooiiuiiiiiiii i 22
Table 9 — Read primary variable response value field ............cocooiiiiii 23
Table 10 — Read primary variable command specific response codes ............ccocveviiniinnnnnnn. 23
Table 11 — Read loop current and percent of range value field.............coooiiii . 23
Table 12 — Read loop current and percent of range command specific response codes ........ 24
Table 13 — Read dynamic variables and loop current value field .................coooiiiiiiinn, 24
Table 14 — Read dynamic variables and loop current command specific response

oo Lo [T P 24
Table 15 — Write polling address value field ... 25
Table 16 — Loop current MOde COAES ...t 25
Table 17 — Write polling address command specific response codes............cocvevveiiieinninnnnn. 25
Table 18 — Read loop configuration value field ..o, 26
Table 19 — Read loop configuration command specific response codes ..........coccoeeiiiiiiinn... 26
Table 20 — Read dynamic variable families classifications value field.......................cooi. 26
Table 21 — Read dynamic variable families classifications command specific response

oo Lo [T P 27
Table 22 — Read device variables with status request value field ... 27
Table 23 — Read device variables with status value field ..., 27
Table 24 — Variable status ValUEs ... 29
Table 25 — Read device variables with status command specific response codes ................. 29
Table 26 — Read message response value field ..., 30
Table 27 — Read message command specific response Codes ........ccooviiiiiiiiiiiiiiiiiiieee, 30
Table 28 — Read tag, descriptor, date response value field ................cocoiiiiiiiiicn . 30
Table 29 — Read tag, descriptor, date command specific response codes.........ccccvevveinnrnnn.n. 30
Table 30 — Read primary variable transducer information response value fig!d.......] D Q.C..L.Iments

Document Sharing Hub

Full document details: BS EN 61158-6-20:2012


http://www.avadocuments.com/doc/bs-en-61158-6-20-2012
http://www.avadocuments.com/doc/bs-en-61158-6-20-2012

BS EN 61158-6-20:2012

-4 - 61158-6-20 © IEC:2010(E)
Table 31 — Read primary variable transducer information command specific response
oo Yo [T 31
Table 32 — Read device information response value field.............cooooiiiiii e, 32
Table 33 — Read device information command specific response codes...........ccceevvvivvinnnnnn.n. 32
Table 34 — Read final assembly number response value field ..............coooii, 32
Table 35 — Read final assembly number command specific response codes ......................... 33
Table 36 — Write message value field ... 33
Table 37 — Write message command specific reSponse COdes ........covviiiiiiiiiiiiieiieieeeeenn, 33
Table 38 — Write tag, descriptor, date value field ... 33
Table 39 — Write tag, descriptor, date command specific response codes ..........cccccoieiinni.. 34
Table 40 — Write final assembly number value field............coooiiiiii i, 34
Table 41 — Write final assembly number command specific response codes ......................... 34
Table 42 — Read long tag response value field..........cooo 35
Table 43 — Read long tag command-specific reSponse COdes .......ccoviiiiiiiiiiiiiiiieii e, 35
Table 44 — Write long tag value field ... 35
Table 45 — Write long tag command specific Response codes ..........coooiiiiiiiiiiiiiiiicii, 35
Table 46 — Coding for Date tYPe oo 38
Table 47 — Coding for one octet Enumerated TYpPe......oc.iiviiiiiiiiiiii e 39
Table 48 — One octet bit field .. ..o 40
Table 49 — Packed ASCII character set.. ... 40
Table 50 — AccepTable subset of ISO Latin-1 characters............coocooiiiiiiiiii, 41
Table 51 — FSPM state Table — client transactions...........coooiiiiiiii e, 43
Table 52 — FSPM state Table — server transactions ............ccoooiiiiiiii i, 47
Table 53 — FUuNCtion COMMANG () ...uoeuiieiiiii et 48
Table 54 — FUNCioN COMMETT () 1oouiiiii e 48
Table 55 — Function CommandETIT () ..ocuiiriiriiiiiii e e 48
Table 56 — FUNCHON RESP () .ruiruiiniiiiiiiiiiii et eeas 48
Table 57 — FUNCLION DEVICE () 1ovvuiiiiiiieiiiei e 48
Table 58 — Parameters used with primitives exchanged between FSPM and ARPM .............. 48
Table 59 — Client ARPM States .. oouiiiiiiiiiii e 50
Table 60 — Client ARPM state table ... 51
Table 61 — Server ARPM States ... e 51
Table 62 — Server ARPM state table .. ... 51
Table 63 — Primitives issued from ARPM to DMPM ... 52
Table 64 — Primitives issued by DMPM to ARPM ..., 52
Table 65 — Parameters used with primitives exchanged between ARPM and DMPM ............. 52
Table 66 — DMPM state desCriptions ... ... 53
Table 67 — DMPM state Table — Client transactions .........ccoccoiiiiiiiii e, 53
Table 68 — DMPM state Table — Server transactions.........c.ocoviiiiiiii i, 53
Table 69 — Primitives exchanged between data-link layer and DMPM ..., 54

Documents

Document Sharing Hub

Full document details: BS EN 61158-6-20:2012


http://www.avadocuments.com/doc/bs-en-61158-6-20-2012
http://www.avadocuments.com/doc/bs-en-61158-6-20-2012

BS EN 61158-6-20:2012
61158-6-20 © IEC:2010(E) -7-

INTRODUCTION

This part of IEC 61158 is one of a series produced to facilitate the interconnection of
automation system components. It is related to other standards in the set as defined by the
“three-layer” fieldbus reference model described in IEC/TR 61158-1.

The application protocol provides the application service by making use of the services
available from the data-link or other immediately lower layer. The primary aim of this standard
is to provide a set of rules for communication expressed in terms of the procedures to be
carried out by peer application entities (AEs) at the time of communication. These rules for
communication are intended to provide a sound basis for development in order to serve a
variety of purposes:

e as a guide for implementors and designers;

e for use in the testing and procurement of equipment;

e as part of an agreement for the admittance of systems into the open systems environment;
e as a refinement to the understanding of time-critical communications within OSI.

This standard is concerned, in particular, with the communication and interworking of sensors,
effectors and other automation devices. By using this standard together with other standards

positioned within the OSI or fieldbus reference models, otherwise incompatible systems may
work together in any combination.
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 6-20: Application layer protocol specification —
Type 20 elements

1 Scope

1.1 General

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.”

This standard provides common elements for basic time-critical and non-time-critical
messaging communications between application programs in an automation environment and
material specific to Type 20 fieldbus. The term “time-critical” is used to represent the
presence of a time-window, within which one or more specified actions are required to be
completed with some defined level of certainty. Failure to complete specified actions within
the time window risks failure of the applications requesting the actions, with attendant risk to
equipment, plant and possibly human life.

This standard defines in an abstract way the externally visible behavior provided by the Type
20 of the fieldbus Application Layer in terms of

a) the abstract syntax defining the application layer protocol data units conveyed between
communicating application entities,

b) the transfer syntax defining the application layer protocol data units conveyed between
communicating application entities,

c) the application context state machine defining the application service behavior visible
between communicating application entities; and

d) the application relationship state machines defining the communication behavior visible
between communicating application entities; and.

The purpose of this standard is to define the protocol provided to define

a) the wire-representation of the service primitives defined in IEC 61158-5-20, and
b) the externally visible behavior associated with their transfer.
This standard specifies the protocol of the Type 20 IEC fieldbus application layer, in

conformance with the OSI| Basic Reference Model (ISO/IEC 7498) and the OSI Application
Layer Structure (ISO/IEC 9545).

1.2  Specifications

The principal objective of this standard is to specify the syntax and behavior of the application
layer protocol that conveys the application layer services defined in IEC 61158-5-20.

A secondary objective is to provide migration paths from previously-existing industrial
communications protocols. It is this latter objective which gives rise to the diversity of
protocols standardized in IEC 61158-6.
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1.3 Conformance
This standard does not specify individual implementations or products, nor does it constrain
the implementations of application layer entities within industrial automation systems.

Conformance is achieved through implementation of this application layer protocol
specification.

2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC 60559, Binary floating-point arithmetic for microprocessor systems

IEC/TR 61158-1:20101, Industrial communication networks — Fieldbus specifications — Part 1:
Overview and guidance for the IEC 61158 and IEC 61784 series

IEC 61158-5-20, Industrial communication networks — Fieldbus specifications — Part 5-20:
Application layer service definition — Type 20 elements

ISO/IEC 7498-1, Information technology — Open Systems Interconnection — Basic Reference
Model: The Basic Model

ISO/IEC 8824-1, Information technology - Abstract Syntax Notation One (ASN.1):
Specification of basic notation

ISO/IEC 8859-1, Information technology — 8-bit single-byte coded graphic character sets —
Part 1: Latin alphabet No. 1

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

1 To be published. Documents

Document Sharing Hub

Full document details: BS EN 61158-6-20:2012


http://www.avadocuments.com/doc/bs-en-61158-6-20-2012
http://www.avadocuments.com/doc/bs-en-61158-6-20-2012

3 Terms, definitions, symbols, abbreviations and conventions
For the purposes of this document, the following definitions apply.

3.1 Terms and definitions from other ISO/IEC standards

3.1.1
a)

—10 -

Terms and definitions from ISO/IEC 7498-1

abstract syntax

application entity

application process
application protocol data unit
application service element
application entity invocation
application process invocation
application transaction
presentation context

real open system

transfer syntax

Terms and definitions from ISO/IEC 9545

application-association
application-context

application context name
application-entity-invocation
application-entity-type
application-process-invocation
application-process-type
application-service-element
application control service element

Terms and definitions from ISO/IEC 8824-1

object identifier
type

value

simple type
structured type
component type
tag

true

false

integer type
octet string type
null type
sequence type
sequence of type
choice type
tagged type
any type
module
production

Terms and definitions from ISO/IEC 8825

encoding (of a data value)
data value

identifier octets (the singular form is used in this standard)
length octet(s) (both singular and plural forms are used in this standard)

contents octets

3.2 IEC/TR 61158-1 terms

The following IEC/TR 61158-1 terms apply.

Full document details: BS EN 61158-6-20:2012
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3.2.1
application
function or data structure for which data is consumed or produced

3.2.2

application layer interoperability

capability of application entities to perform coordinated and cooperative operations using the
services of the FAL

3.2.3

application object

object class that manages and provides the run time exchange of messages across the
network and within the network device

NOTE Multiple types of application object classes may be defined.

3.2.4

application process

part of a distributed application on a network, which is located on one device and
unambiguously addressed

3.2.5
application process identifier
identifier that distinguishes among multiple application processes used in a device

3.2.6

application process object

component of an application process that is identifiable and accessible through an FAL
application relationship

NOTE Application process object definitions are composed of a set of values for the attributes of their class (see
the definition for Application Process Object Class Definition). Application process object definitions may be
accessed remotely using the services of the FAL Object Management ASE. FAL Object Management 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

3.2.7

application process object class

class of application process objects defined in terms of the set of their network-accessible
attributes and services

3.2.8

application relationship

cooperative association between two or more application-entity-invocations for the purpose of
exchange of information and coordination of their joint operation

NOTE This relationship is activated either by the exchange of application-protocol-data-units or as a result of pre-
configuration activities

3.2.9

application relationship application service element

application-service-element that provides the exclusive means for establishing and
terminating all application relationships

3.2.10

application relationship endpoint

context and behavior of an application relationship as seen and maintained by one of the
application processes involved in the application relationship

NOTE Each application process involved in the application relationship maintains its own application relationship
endpoint.
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3.2.11
attribute
description of an externally visible characteristic or feature of an object

NOTE The attributes of an object contain information about variable portions of an object. Typically, they provide
status information or govern the operation of an object. Attributes may also affect the behaviour of an object.
Attributes are divided into class attributes and instance attributes.

3.212

behaviour

indication of how the object responds to particular events. Its description includes the
relationship between attribute values and services

3.213
class
set of objects, all of which represent the same kind of system component

NOTE 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.

3.2.14
class attributes
attribute that is shared by all objects within the same class

3.2.15
class code
unique identifier assigned to each object class

3.2.16

class specific service

service defined by a particular object class to perform a required function which is not
performed by a common service

NOTE A class specific object is unique to the object class which defines it.

3.2.17
client
(a) an object which uses the services of another (server) object to perform a task

(b) an initiator of a message to which a server reacts, such as the role of an AR endpoint in
which it issues confirmed service request APDUs to a single AR endpoint acting as a
server

3.2.18
conveyance path
unidirectional flow of APDUs across an application relationship

3.2.19
cyclic
term used to describe events which repeat in a regular and repetitive manner

3.2.20

dedicated AR

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

3.2.21
device
physical hardware connection to the link. A device may contain more than one node
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3.2.22

device profile

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

3.2.23
endpoint
one of the communicating entities involved in a connection

3.2.24

error

discrepancy between a computed, observed or measured value or condition and the specified
or theoretically correct value or condition

3.2.25
error code
identification of a specific type of error within an error class

3.2.26

management information

network-accessible information that supports managing the operation of the fieldbus system,
including the application layer

NOTE Managing includes functions such as controlling, monitoring, and diagnosing.

3.2.27
network
series of nodes connected by some type of communication medium

NOTE The connection paths between any pair of nodes can include repeaters, routers and gateways.

3.2.28
pre-defined AR endpoint
AR endpoint that is defined locally within a device without use of the create service

NOTE Pre-defined ARs that are not pre-established are established before being used.

3.2.29

pre-established AR endpoint

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

3.2.30

server

a) role of an AREP in which it returns a confirmed service response APDU to the client that
initiated the request

b) an object which provides services to another (client) object

3.2.31

service

operation or function than an object and/or object class performs upon request from another
object and/or object class

NOTE A set of common services is defined and provisions for the definition of object-specific services 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.

3.3 Type 20 fieldbus application-layer specific definitions

There are additional terms defined for this part.
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3.31

analog channel

continuously varying electrical signal connecting a field device to the remainder of the data
acquisition or control system. Some field devices support multiple analog channels (input or
output)

NOTE Each analog channel transmits a single dynamic variable to or from the field device.

3.3.2
broadcast address
broadcast address is used by a master to send a command to all devices

NOTE The broadcast address is five octet long and has all zeros as the value.

3.3.3

busy

device is busy and cannot execute a command at the time; device indicates busy by returning
response code 32 when allowed by the command specification and the requested command is
not executed if a busy response is returned

3.3.4
device ID
serial number for a device

NOTE The manufacturer is required to assigned unique value for every device that has the identical values for
Manufacturer ID and Device Type.

3.3.5
device type
manufacturer’s type of a device, e.g. its product name

NOTE The value of this attribute is assigned by the manufacturer. Its value specifies the set of commands and
data objects supported by the device. The manufacturer is required to assigned unique value to each type of the
device.

3.3.6

device variable

uniquely defined data item within a Field Device that is always associated with cyclical
process information and a device variable's value varies in response to changes and
variations in the process to which the device is connected

3.3.7
dynamic variable
connection between a process and an analog channel

NOTE A device may contain primary, secondary, tertiary, and quaternary variables. These are collectively called
the dynamic variables.

3.3.8
long tag
32-character restricted ISO Latin-1 string used to identify a field device

3.3.9
loop current
value measured by a milli-ammeter in series with the field device

NOTE The loop current is a near DC analog 4-20 mA signal used to communicate a single value between the
control system and the field device. Voltage mode devices use "Volts DC" as their engineering units where "loop
current" values are used.

3.3.10
manufacturer ID
string identifying the manufacturer that produced a device
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NOTE A manufacturer is required to use the value assigned to it and is not permitted to use the value assigned to
another manufacturer.

3.3.11
master
device that initiates communication activity by sending request PDUs to other devices

3.3.12
polling address
integer used to identify a device

NOTE The polling address is used to construct a one-octet address.

3.3.13

slave

device that initiates communication activity only after it receives a request PDU from a master
device, and that is required to send a response to that request

3.3.14
tag
8-character ASCII string used to identify a field device

3.3.15

unique address

five-octet address of a device that uniquely identifies the device among all other devices that
support this standard, formed by concatenating a manufacturer ID, a device type and a device
ID

3.4 Abbreviations and symbols

AE Application entity

AL Application layer

ALP Application layer protocol
APO Application object

AP Application process

APDU  Application protocol data unit

API Application process ldentifier

AR Application relationship

AREP  Application relationship endpoint

ASCIl  American Standard Code for Information Interchange
ASE Application Service Element

Cnf Confirmation

DL- (as a prefix) data-link-

DLC Data-link connection

DLCEP Data-link connection endpoint
DLL Data-link layer

DLM Data-link-management
DLSAP Data-link service access point
DLSDU DL-service-data-unit

FAL Fieldbus application layer
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ID Identifier
IEC International Electrotechnical Commission
Ind Indication

MSB Most significant byte
LSB Least significant byte
OSl Open Systems Interconnect
Req Request
Rsp Response
SAP Service access point
SDU Service data unit
VFD Virtual field device
3.5 Conventions
3.5.1 General concept
The FAL is defined as a set of object-oriented ASEs. Each ASE is specified in a separate
subclause. Each ASE specification is composed of three parts: its class definitions, its

services, and its protocol specification. The first two are contained in IEC 61158-5-20. The
protocol specification for each of the ASEs is defined in this standard.

The class definitions define the attributes of the classes supported by each ASE. The
attributes are accessible from instances of the class using the Management ASE services
specified in IEC 61158-5-20. The service specification defines the services that are provided
by the ASE.

This standard uses the descriptive conventions given in ISO/IEC 10731.

3.5.2 Conventions for class definitions

The data-link layer mapping definitions are described using templates. Each template consists
of a list of attributes for the class. The general form of the template is defined in
IEC/TR 61158-1.

3.5.3 Abstract syntax conventions

When the "optionalParametersMap" parameter is used, a bit number which corresponds to
each OPTIONAL or DEFAULT production is given as a comment.

3.6 Conventions used in state machines

The state machines are described in Table 1.

Table 1 — Conventions used for state machines

Current Event
# | condition Next state
state _ .
=> action
Name of The Events or conditions that trigger this state transaction. The next
this current _ state after
transition |[state to => the actions
which this | The actions that are taken when the above events or inthis
state conditions are met. The actions are always indented below transition is
transition [ gyents or conditions taken
applies
The conventions used in the state machines are as follows: Documents
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