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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 5-15: Application layer service definition — Type 15 elements

FOREWORD
International Electrotechnical Commission (IEC) is a worldwide organization for st# prising
national electrotechnical committees (IEC National Committees). romote

intefnational co-operation on all questions concerning standard|zat|on in the elect cal and~electrgpic figlds. To
this| end and in addition to other actlvmes & ice ifications,

nical Reports, “IEC
Pulblication(s)”). Their preparation is entrusted to technical committees; any itte erested
in fhe subject dealt with may participate in this preparatory work. k i d non-
governmental organizations liaising with the IEC also participate in this Rreparat Q- \E closely
it the International Organization for Standardization (ISO) in a€cordahce W ned by
agréement between the two organizations.
The| formal decisions or agreements of IEC on technical matt 3 ible, i ational
congensus of opinion on the relevant subjects since eac I i rom all
intefested IEC National Committees.
IEC| Publications have the form of recomme i inter d ational
Committees in that sense. While all reasgnable_effs e 3 c i of IEC
Publications is accurate f S j or any
mis|nterpretation by any end user
rder to promote international uniformit S i cations
sparently to the maximum extent poss§ible thei S i icati . ivgrgence
veen any |IEC Publication 4 0 in i i icati indigated in
latter
provides no markiflg prosedure tp~j ate N or any
pment declared to be i
6) All yisers should re
7) No liability shall rts and
members of its technical NMational Committees for any personal injury, property damage or

oth¢r damage of 2 ether direct or indirect, or for costs (including legal fe¢s) and
expenses arising\ out\ o ubI|t|on use of, or reliance upon, this IEC Publication or any otHer IEC
Publications.

8) Attgntion is ative’references cited in this publication. Use of the referenced publications is
indippensa iCati i icati

9) Attgntiond a Q" the possibility that some of the elements of this IEC Publication may be the supject of
patent righ e held responsible for identifying any or all such patent rights.

NOTE | Use ofisome ofkthe associated protocol types is restricted by their intellectual-property-right holderp. In all
cases, fhe commitment to limited release of intellectual-property-rights made by the holders of those rights permits
a parti¢ular’ data-link layer protocol type to be used with physical layer and application layer protocols |in type

combinktions as specified exp icitly in the IEC 61784 series l|lse of the various protoco types i other

combinations may require permission of their respective intellectual-property-right holders.

International Standard IEC 61158-5-15 has been prepared by subcommittee 65C: Industrial
networks, of IEC technical committee 65: Industrial-process measurement, control and
automation.

This bilingual version (2014-06) corresponds to the English version, published in 2007-12.

This first edition and its companion parts of the IEC 61158-5 subseries cancel and replace
IEC 61158-5:2003. This edition of this part constitutes a technical revision. This part and its
Type 15 companion parts also cancel and replace IEC/PAS 62030, published in 2004.

This edition of IEC 61158-5 includes the following significant changes from the previous
edition:
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a) deletion of the former Type 6 fieldbus for lack of market relevance;
b) addition of new types of fieldbuses;

c) partition of part 5 of the third edition into multiple parts numbered -5-2, -5-3, ...

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

FDIS Report on voting
65C/475/FDIS 65C/486/RVD

Full information on the voting for the approval of this standard can be found in the report on

voting[ndicated in the above taple.

The Ffench version of this standard has not been voted upon.

This publication has been drafted in accordance with ISO/IEC Directives

The cpmmittee has decided that the contents of this publicatign wi
the mpaintenance result date indicated on the IEC web site
data related to the specific publication . At this date, the

* reg¢onfirmed;

* withdrawn;

» replaced by a revised edition, or
*+ anended.

NOTE | The revision of this standard will be synchxonize parts’of the IEC 61158 series.

The list of all the parts of the
communication networks —Ajeldb

under the general

title Ind|

1 until
in the

jistrial
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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 service is provided by the application protocol making use of the services
available from the data-link or other immediately lower layer. This standard defines the
application service characteristics that fieldbus applications and/or system management may
exploit.

Throupghout the set of fieldbus standards, the term “service” refers to the-abstract caplability
provided by one layer of the OSI| Basic Reference Model to the layer | gbove.
Thus,|the application layer service defined in this standard is a g0 , architgctural
servicg, independent of administrative and implementation divisions

o3
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 5-15: Application layer service definition — Type 15 elements

1 Scope

1.1 Overview

N _Mdan =10 0, ) ) 1_1d
not fit|all.” Engineering design is about making the right set of trade-offs, 2
must pbalance conflicting requirements such as simplicity, generality, ease
featurps, performance, memory size and usage, scalability, determihis
Thes¢
many,| request-reply, events), and the constraints imposed by the ‘a
platforms.

The Tlype 15 fieldbus provides two major communication fechanj
otherd to satisfy communication requirements in the fi
the Pyblish/Subscribe paradigms. They can be used €on

Type [15 Client/Server operates in a
definifions and protocol specificatio

been -232,
EIA/T

Type [15 Publish/Subscribe oS i ; g layer
service definitions and p icali s and
can bg configured to provide _reltab Pha A mmon

stack js UDP/IP.

The fleldbus ap@ i

s the
fieldblis communicafj indow
betwe‘te i
This p ritical
messa3 nt and
mater|al nt the
prese to be
completed with defined level of certainty. Failure to complete specified actions |within

the time window risks failure of the applications requesting the actions, with attendant fisk to
equipllnent, plant and possibly human life.

This part of IEC 61158 define in an abstract way the externally visible service provided by the
Type 15 fieldbus application layer in terms of

a) an abstract model for defining application resources (objects) capable of being
manipulated by users via the use of the FAL service,
b) the primitive actions and events of the service;

c) the parameters associated with each primitive action and event, and the form which they
take; and

d) the interrelationship between these actions and events, and their valid sequences.
The purpose of this part of IEC 61158 is to define the services provided to

1) the FAL user at the boundary between the user and the Application Layer of the Fieldbus
Reference Model, and


https://iecnorm.com/api/?name=c402a4f31ce88629ea8de0725bcc0ef3

IEC 61158-5-15:2007 © IEC 2007 -9-

2) Systems Management at the boundary between the Application Layer and Systems
Management of the Fieldbus Reference Model.

This part of IEC 61158 specifies the structure and services of the Type 15 IEC fieldbus
Application Layer, in conformance with the OSI Basic Reference Model (ISO/IEC 7498) and
the OSI Application Layer Structure (ISO/IEC 9545).

FAL services and protocols are provided by FAL application-entities (AE) contained within the
application processes. The FAL AE is composed of a set of object-oriented Application
Service Elements (ASEs) and a Layer Management Entity (LME) that manages the AE. The
ASEs provide communication services that operate on a set of related application process
object (APQ) classes. One of the FAL ASEs is a management ASE that provides a common
set of[services for the management of the instances of FAL classes.

Althoygh these services specify, from the perspective of applica t and
responses are issued and delivered, they do not include a specific questing
and responding applications are to do with them. That is, the bs i g pf the
applicptions are not specified; only a definition of what req S y can
send/feceive is specified. This permits greater flexibility dizing
such o¢bject behavior. In addition to these services, some $ efined
in this| standard to provide access to the FAL to contro}lce

1.2 Specifications

The pfincipal objective of this part of 4 : eptual
applicption layer services suitable for ti it aI cenumi |cat|ns and thus supplemgnt the

OSI Bpsic Reference Model in guiding time-
critical communications.

A seg¢ondary objective ustrial
commjunications protoqgels. rvices
standfrdized as j 61158, and the corresponding protocols
standardized in

This gpecification . 3 e Pasis for formal Application Programming-Interfaces.
Nevertheless, it je mming interface, and any such interface will ng¢ed to
addreps implementatign covered by this specification, including

a) thI i : g/60f various multi-octet service parameters, and

b) th i paired request and confirm, or indication and response, primitives

1.3 CGonforman

This gart of’ [EC 61158 does not specify individual implementations or products, nor dp they
constfainv'the implementations of application layer entities within industrial autorpation
systems.

There is no conformance of equipment to this application layer service definition standard.
Instead, conformance is achieved through implementation of conforming application layer
protocols that fulfill the Type 15 application layer services as defined in this part of
IEC 61158.

1.4 Type overview

In network communications, as in many fields of engineering, it is a fact that “one size does
not fit all.” Engineering design is about making the right set of trade-offs, and these trade-offs
must balance conflicting requirements such as simplicity, generality, ease of use, richness of
features, performance, memory size and usage, scalability, determinism, and robustness.
These trade-offs must be made in light of the types of information flow (e.g. periodic, one-to-
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many, request-reply, events), and the constraints imposed by the application and execution
platforms.

The Type 15 fieldbus provides two major communication mechanisms that complement each
others to satisfy communication requirements in the field of automation: the Client/Server and
the Publish/Subscribe paradigms. They can be used concurrently on the same device.

Type 15 Client/Server operates in a Client/Server relationship. Its application layer service
definitions and protocol specifications are independent of the underlying layers, and have
been implemented on a variety of stacks and communication media, including EIA/TIA-232,
EIA/TIA-422, EIA/TIA-425, HDLC (I1SO 13239), fiber, TCP/IP, Wireless LANs and Radios.

Type [15 Publish/Subscribe operates in a Publish/Subscribe relationship. prlication layer
service definitions and protocol specifications are independent of the s and
can bg configured to provide reliable behavior and support determjif mmon
stack js UDP/IP.

2 Nprmative references

The following referenced documents are indispensaple for ment.
For dated references, only the edition cited applies. (For/undatg dition
of the|referenced document (including any amend

IEC/TR 61158-1 (Ed.2.0), Industrial co - Part
1: Overview and guidance for the IEC 61

ISO/IEC 7498-1, Informatig rence
Mode| - Part 1: The Basie

ISO/IgC 8822, Inform tation
servicge definition::

ISO/IEC 8824, Info jon of
Abstract Syntax

ISO/IEC 95 Layer
structlre

ISO/IEC 1078 ation technology — Open Systems Interconnection — Basic Refgrence
Model — Conventia or the definition of OSI services

3 T

3.1 Terms and definitions

For the purposes of this document, the following terms as defined in these publications apply:

3.1.1
ap

> 0 O O T O

ISO/IEC 7498-1 terms

plication entity

application process

)

)

) application protocol data unit
) application service element

)

application entity invocation

) application process invocation
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g) ap

plication transaction

h) real open system

i) transfer syntax

3.1.2

ISO/IEC 8822 terms

a) abstract syntax

b) presentation context

3.1.3
ap

ISO/IEC 9545 terms
plication-association

)

) ap
c) ap
) ap
) ap
f) ap
g) ap
h) ap
i) ap
3.1.4
a) ob
b) tyq
3.1.5

The fq

3.1.5.

functi

3.1.5.

capabiili

servic

3.1.5.

object

plication-context

plication context name
plication-entity-invocation
plication-entity-type
plication-process-invocation

plication-process-type

plication-service-element

plication control service element
ISO/IEC 8824 terms

ect identifier

e

IEC/TR 61158-1 te

B

class that manages and provides the run time exchange of messages acros

netwo|

g the

s the

rkaand within the network device

NOTE:

Multiple types of application object classes may be defined.

3.1.54 application process

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

3.1.5.5 application process identifier

distinguishes multiple application processes used in a device
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3.1.5.6 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.

3.1.5.7 application process object class

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

attributes and services

3.1.5. hip

exchange of information and coordination of their joint operation

NOTE | This relationship is activated either by the exchange of application-protox
preconfiguration activities.

3.1.5.9 application relationship endpoint

context and behavior of an application relationship 2
applicption processes involved in the application relatio

NOTE | Each application process involved in the_applicatio|
endpoint.

3.1.5.10 application service elemen

jve means for

application-service-element that provides~théeNJe
terminating all application relationshi Q

3.1.5.11 attribute

descri tic or feature of an object

establishing

NOTE ion about variable portions of an object. Typically, they
status anl object. Attributes may also affect the behaviour of an
Attribut stance attributes.

3.1.5.

indicati A\ ject responds to particular events

NOTE iption~includes’the relationship between attribute values and services.

3.1.5.13 class

set of |objécts, all of which represent the same kind of system component

bse of

bsult of

pf the

ionship

and

provide
object.

NOTE A class is a generalization of the object; a template for defining variables and methods. All objects in a

class are identical in form and behavior, but usually contain different data in their attributes.
3.1.5.14 class attributes

attribute that is shared by all objects within the same class

3.1.5.15 class code

unique identifier assigned to each object class

3.1.5.16 class specific service

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

performed by a common service
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NOTE

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

3.1.5.17 client

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

(b) 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

3.1.5.18 conveyance path

unidirectional flow of APDUs across an application relationship

3.1.5.

term U

3.1.5.

AR us
NOTE
3.1.5.
physid
NOTE
3.1.5.
collec
simila
3.1.5.

AR th
state

3.1.5.

one o

3.1.5.

discr

19 cyclic

sed to describe events which repeat in a regular and repetitive

P0  dedicated AR

ed directly by the FAL user
On Dedicated ARs, only the FAL Header and the user daga are transferke

P1 device

al hardware connection to the li
A device may contain more than one node

P2  device profile

pancy between a computed, observed or measured value or condition and the sp

ctionality providing consistency beftween

ablishment procedures to place it into an established

Tcified

or the rnfinnlly correct value or condition

3.1.5.26 error class

general grouping for error definitions

NOTE

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

3.1.5.27 error code

identification of a specific type of error within an error class

3.1.5.28 FAL subnet

netwo

rks composed of one or more data link segments
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NOTE Subnets are permitted to contain bridges, but not routers. FAL subnets are identified by a subset of the
network address.

3.1.5.29 logical device

FAL class that abstracts a software component or a firmware component as an autonomous
self-contained facility of an automation device

3.1.56.30 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.

3.1.5.81 network
series| of nodes connected by some type of communication medium
NOTE | The connection paths between any pair of nodes can include repeateks, routers

3.1.5.32 peer

role of an AR endpoint in which it is capable of acting

3.1.5.83 pre-defined AR endpoint
AR en
NOTE

3.1.5.834 pre-established

AR erjdpoint that is pl ontrol

its endpoints

3.1.5.85 publ@

role o
or mo

)smits APDUs onto the fieldbus for consumption Ry one

NOTE e of the identity or the number of subscribers and it may publish its [APDUs
using a publishers are defined by this standard, Pull Publishers and Push Publishers,
each of

3.1.5.

a) role,of an ARE

in which it returns a confirmed service response APDU to the client that
initiated the request T

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

3.1.5.37 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.

3.1.5.38 subscriber

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

3.1.6 Specific definitions for client/server

3.1.6.1

coils, discrete outputs

application process object, a set of coils, characterized by the address of a coil and a quantity
of coils, this set is also called discrete outputs when associated with field outputs

3.1.6.2
discrete, discrete input

applicgtiom process object, addressed by am unsigned murmber_andhaving a widtirof,;one bit,
repregenting a 1-bit encoded status value, read-only, with the value '1' status
ON and the value '0' encoding the status OFF, also called discrete if when
assocjated with field outputs

3.1.6.3

discrete inputs, discretes

applicption process object, a set of discretes, characterized by _the @ e and
a quaptity of discretes, this set is also called discrete inpu eCi d with
field ipputs

3.1.6.

coil, discrete output

applicption process object, addressed™\ he bit,
repregenting a 1-bit encoded status value &, with~the& value '1' encoding the [status

ON and the value '0' encoding the st3 alled discrete output when assogiated

with field output

3.1.6.p
encapsulated interfage

mechanism encailula ing~a sg fo nterface, which is an application process pbject

charagterized b ME

3.1.6.6
excepgtion
encoding used™tq_sig service request failure

excegtion~code
encoding assd®iated with an exception, detailing the reason of a service request failure
3.1.6.8

file

application process object, an organization of records, characterized by an unsigned number

3.1.6.9
function code
encoding of a service requested to a server

3.1.6.10

holding register,output register

application process object, addressed by an unsigned number and representing values with
16 bits, read-write
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3.1.6.11
holding registers, output registers

application process object, a set of holding registers, characterized by the address of a

holding register and a quantity of holding registers

3.1.6.12
input register

application process object, addressed by an unsigned number and representing values with

16 bits, read-only

3.1.6.13

input
applicption process object, a set of input registers, characterized by the
register and a quantity of input registers

dress of.an

3.1.6.115
refergnce
denigrated term for register

3.1.6.116
refergnce type
denigrated term for register type

3.1.6.17
sub-code

speciglization of@ e

type gpecitted efValue, used to dispatch a service to the appropriate interface
Mated interface mechanism

3.1.71
network object
publish/subscribe application, reader, or writer

3.1.7.2
GUID

input

ed by
f this

in the

globally unique network object identifier, used to uniquely reference an object within the

network

3.1.7.3
composite state
attributes of a set of network objects
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3.1.7.4
composite state transfer

Interactions between CSTWriters and interested CSTReaders with the goal to allow the
CSTReaders to reconstruct the composite state of the communicating CSTWriter, without

transferring the entire history that led to the current composite state of that CSTWriter.

3.1.7.5
reader
subscriber or a CSTReader

3.1.7.6

writen
publisher or a CSTWriter

3.1.7.y
CSTReader
meta-|nformation-specialized subscriber

3.1.7.8

CSTWriter
meta-|nformation-specialized publisher
3.1.7.9

communication actor

readef or writer

3.1.7.10
domajn participant
applicption that uses pub

domm

publishing manager subordmate

3.1.7.13
publishing manager

ion

e term
ns”, or
. While
5 uses
Bin.

ibers,
d with

when

vith any

role of an AR endpoint in which it issues one or more confirmed service request APDUs to a

publisher to request the publisher to publish a specified object. Two types of publ

ishing

managers are defined by this standard, pull publishing managers and push publishing

managers, each of which is defined separately

3.1.7.14
pull publisher

type of publisher that publishes an object in response to a request received from its pull

publishing manager
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3.1.7.15

pull publishing manager

type of publishing manager that requests that a specified object be published in a
corresponding response APDU

3.1.7.16
push publisher
type of publisher that publishes an object in an unconfirmed service request APDU

3.1.7.17

lished

push
type
object

lished

number used to uniquely identify elg ubscribe messages in an ofdered

3.2 A
3.21
Al
Al
Al
Al
AR
AF
AH Applieation Protocol Data Unit
ARI Application Process Identifier
AR—Appticatiom Retationstip
AREP  Application Relationship End Point

ASCII 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 End Point
DLL Data Link Layer

DLM Data Link-management

DLSAP Data Link Service Access Point
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DLSDU DL-service-data-unit
FAL Fieldbus Application Layer
IANA Internet Assigned Numbers Authority

ID Identifier

IEC International Electrotechnical Commission
Ind Indication

IP Internet Protocol

LME Layer Management Entity

LSB teast-Sigrificant-Bit
M$B Most Significant Bit
O8I Open Systems Interconnect

Q¢S Quality of Service
Req Request

Rsp Response

SAP Service Access Point
ShuU Service Data Unit
SMIB System Management Information Bz

SMK System Management Ke
3.2.2 Abbreviations and symbols

C Client/Server
F Function Codé
CAN Controller Area
Ci CAN in Autorgatio

URL
3.2.3

Data Diskibution Service
DI RL Data Local Reconstruction Layer
GUID Globally Unique Id
OMG Object Management Group
P/S Publish/Subscribe
3.3 Conventions

3.3.1 Overview

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 two parts, its class specification, and its
service specification.

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.
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3.3.2 General conventions

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

3.3.3 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: #

PAREEY—e-L—A-S-S—PaTefrt-e-Ias-er.

ATTRIBUTES:

1 (o) Key Attribute:  numeric identifier

2 (o) Key Attribute: name

3 (m) Attribute: attribute name(values)

4 (m) Attribute: attribute name(values)

4.1 (s) Attribute: attribute name(values)

4.2 (s) Attribute: attribute name(values)

4.3 (s) Attribute: attribute name(values)

5. (c) Constraint: constraint expression

5.1 (m) Attribute: attribute name(values)

5.2 (o) Attribute: attribute name(values)

6 (m) Attribute: attribute name(values)

6.1 (s) Attribute: attribute name(values),

6.2 (s) Attribute: attribute namey(yvalu

SERVICES:

1 (o) OpsService: service name

2. (c) Constraint: i

2.1 (o) OpsService:

3 (m) MgtService:

(1) The "FAL ASE:" e class
being specified.

(2) The "CLASS: using
this template y this
standard, or By g

(3) The "CLASS YN éentry imber
i uni itRin \th A alified
by the i bpe of
the FAR o-valuen'NULL" indicates that the class cannot be instantiated. Clags IDs
between " Cand 255 are reserved by this standard to identify standardized classes| They
have /been assSighed to maintain compatibility with existing national standards. QLASS
IDsbetween 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.

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

ii) attributes conditional on a constraint statement (5). Attributes may be mandatory
(5.1) or optional (5.2) if the constraint is true. Not all optional-attributes, require
constraint statements as does the attribute defined in (5.2).
iii) the selection fields of a choice type attribute (6.1 and 6.2
(6) The "SERVICES" label indicates that the following entries are 3 br the
class.

a) | An (m) in column 2 indicates that the service is ma an (o)
indicates that it is optional. A (c) in this ] i ce is
conditional. When all services defined for a ¢las : 5t one
has to be selected when an instance of th i

b) | The label "OpsService" desig

c) | The label "MgtService" designates an manag

d) | The line number defi e Each
nesting level is i i SH ecifies
services condit

3.34 Conventi@

3.3.4.0 Genera

The service mode\, s imitives] and time-sequence diagrams used are entirely aljstract
descriptions;/they ent a specification for implementation.

3.3.4.2

Servide primitives are\used to represent service user/service provider interactions (ISQO/IEC
10731)). They*conwey” parameters which indicate information available in the user/prpvider
interagtion-{n any particular interface, not all parameters need be explicitly stated.

The service specifications of this standard uses a tabular format to describe the component
parameters of the ASE service primitives. The parameters which apply to each group of
service primitives are set out in tables. Each table consists of up to five columns for the

A WO N -~

) parameter name,

) request primitive,

) indication primitive,

) 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 specifies the type of usage of the parameter on the primitive
specified in the column:


https://iecnorm.com/api/?name=c402a4f31ce88629ea8de0725bcc0ef3

- 22 - IEC 61158-5-15:2007 © IEC 2007

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 equiy in the
service primitive to its immediate left in the table,
b) | an indication that some note applies to the entry:
“(n)” indicates that the following note "n" coptains iti ormation pertaining to
the parameter and its use.
3.343 Service procedures
The pfocedures are defined in terms of
+ the¢ interactions between applicatioh e s, thro e exchange of fieldbus Application
Prptocol Data Units, afd
+ the interactions between ication _layer )service provider and an application| layer
sefvice user in the e invocation of application layer sgrvice
primitives. Q
Thesqg procedures”a P ble "to_instances of communication between systems [which
suppolrt time-cons iors services within the fieldbus Application Layer.
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4 Concepts

4.1

All of

IEC/TR 61158-1,

Common concepts

Clause 9 is

overridden in 4.2 and 4.3.

4.2

4.2.1 Overview

Client/server specific concepts

— 23—

incorporated by reference, except as specifically

Client{Server (C/S) describes a Client/Server communication mechanis
connelcted on different types of buses or networks. The client/server AL
from the underlying layers. Some client/server stack configurations ar

Bvices
evant
re 1.

7
Type 15 C/S Application Layer{\\
® ’
a4 \ 7
Typey15 C/S on TCP
G Pz TCP
P
o e N I
Other @ké\B(Gs/HbL\ M) \\}érial Ethernet 11 /802.3
oth Mesical H_EJA/TIA-232 or Ethernet
ther leal lye EIA/TIA-422/485 Physical layer
pa

Fi \k>CIientlserver stacks

The commun
by thg use o
{\ N

ssible

ication betw: vices on different types of buses or networks is made pd
ate S, \as | ated in Figure 2.
Deyice- N PLC HMI 1/0 1/0 PLC
Type 15 AL C/S on TCP
] ] ]
Gateway Gateway Gateway

PLC PLC

Type 15 C/S AL Type 15 C/S AL Type 15 C/S AL
Token Bus/HDLC HMI RS 232 RS 485 /0
1/0 Device | Device

Figure 2 — Client/server communication on different buses or networks
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4.2.2 Client/server APOs
4.2.2.1 General

Client/server provides application layer services specified by function codes, acting on
application process objects (APOs).

An application process object 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 acgessible, pbject
contained within an AP or within another APO (APOs may contain other rovide
the n%twork definition for objects contained within an AP that are rg sSiblg. The
definifion of an APO includes an identification of the FAL services tifat\cs ¥ remote
APs fpr remote access. The FAL services, as shown in Figure ided b e FAL
commjunications entity of the AP, known as the FAL Applicationr§ Enti
AN
services for remote \\ \\)
access to APO
— 7
FAL APO
AE services
User Request
and Response RDUS Real
Data object
Vi requc{&‘s& (] responder Ve
V/4 / V4
Q APO provides network
view of real object
re\3 Cll\h%er APOs services conveyed by the FAL

In Fig uests
throug bn the
netwo
For al] APOs; the sethantics is the one allowed by the associated FAL APO ASE.

4.2.2. Common APOs

Client/server bases its model on APOs that have distinguishing characteristics. Some of them,
namely discretes, coils, input registers and holding registers, are often interpreted as memory
tables. While this is a simple and convenient model, it is just one of many, indeed they do not
even need to be seen as memory objects. It is up to the application to devise the most
appropriate relation of APOs with real objects, and the subject is out of the scope of this
document. Table 1 summarizes the characteristics of these four APOs.
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The distinctions

addre

customnary, to re

interp

The f
exhau

tables].

— 25—

Table 1 — Common client/server APOs

Common APOs

Object type

Comment

discrete

single bit

Read-only, its value can be provided
by an 1/0 system.

This APO is useful in the modeling of
binary valued real objects that are
manipulated by the server application
and are supposed to be only
observed by the client user. The
integrity of the above contract is

under control of the server AP, which
can confine the exposure of the real

coil

input register

holding register

single bit

16 bit word

<

objects to discretes.

5sable dat

fetation on t

16 \bit WT}\
N\

\Dyhce application memory

word-
B, and
atural

neans
Emory

Type 15 C/S
access

Discretes

Type 15 C/S
Coils Request
1]
Input Registers
/
/ / Holding Registers

Type 15 C/S server

Figure 4 — [INFORMATIVE] Interpretation as distinct tables
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Device application

Type 15 C/S
access
Discretes
W y Type 15 C/S
/ j Coils Request
1]

41 Input Registers
Holding Registers

Type 15 C/S server

To enjphasize what is not implied, it is worth mentioni tation
(informative) often found in the field: different request e same APO d¢o not
necesparily entail requests to the same real object\T\hjs’i

Service A for APO 1

ervice
e.g. read holding register 1 Q real object x

€.g. memory X

\ real ObJ ect y

Service B e.g. memory y

write

F

gure'6’'— [INFORMATIVE] APO and real objects, non obvious possible interpretation

Discretes, coils, input registers and holding registers are often collectively called data
references or data items. For each of the above mentioned tables, the protocol allows
individual selection of 65536 data items, and the operations of read or write of those items are
designed to span, from an application user (client user) point of view, multiple consecutive
data items up to a data size limit which is dependent on the service transaction function code.

The possible association of client/server data references (bits, registers) and actual physical
storage within devices is a local issue.

The client/server logical data reference addresses, used in client/server service function
codes, are unsigned integers starting at zero.

One potential source of confusion is the relationship between the data reference addresses
used in client/server service function codes, and the discrete, coil or register ‘user’ reference
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addresses, as seen e.g. in a PLC Ladder Logic program. For historical reasons user reference
addresses were expressed as decimal numbers with a starting offset of 1, however
client/server uses the more natural software convention starting at 0. Due to this, for example,
a client/server message requesting to read a register via logical data reference at offset 0
would return what the application programmer considers register 1. There is an exception, the
addressing of records via registers using client/server service function codes Read File
Record and Write File Record, where record 0, a ‘user’ reference, is addressed specifying 0
as its first register. Details are given in the mentioned services specifications.

4.2.2.3 Record and file APOs

The r

quant
called

references.
The file APO is an organization of records, characterized by an

4.2.2.4 Interface APO

The e
an ap as an
octet
While bllows

4.2.3

Function codes are encodings S i | s are
partitipned in three categoxies:

Publicly assigned fi
ThHese funct@o <

asisignment.

future

Usger definable

be used for experimentation in a controlled labdratory

ndt available forygublic use.

NOTE Function code assignments are managed by the Modbus-IDA industrial consortium.

NOTE The following function codes, while publicly assigned, are not covered by this speciiication: FC 0x07
(Read Exception Status), FC 0x08 (Diagnostics), FC 0xOB (Get Com Event Counter), FC 0x0C (Get Com Event
Log), FC 0x11 (Report Slave ID).

4.2.4 Client/server communication model overview
4.2.4.1 General

Figure 7 is a representation of the end-to-end communication model.
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Service Parameters
/ / FAL APDU Body
FAL AE FAL AE —
. FAL FAL FAL FAL FAL |
service 4y f| APO | ¢ | AR [[¢——>|| AR || APO [l 4 5 reca
user ASE ASE APDUs ASE ASE object
N\ /
Service primitives

Figure 7 — ASE service conveyance

Client{server uses a Client/Server AR with confirmed |nt
broadfast is supported, a Client/Server AR with unconfirmeghH

d tionally | when

4.2.4.

Client i i j . it T needs to be unique across
all thsg & i Dy the
under

The Uni

The Uit ID identifies logig i g i i ysical
device.

Some|values of it
for brgoadcast.

NOTE | In general the
can haye either role ¢
client r
the san

gerved

Hevices
h in the
role on
ard.

4.2.4.8

A clie i¢ge and

on the

The cllents and servers are associated by a connection, which in the scope of this standard is
equiviterttoanr-AR-

Clients carry a service on a connection with the help of a transaction object, managed
(created and destroyed) by the client. The transaction object mechanism is exposed at the
application layer due to the client/server possibility of having more than one outstanding
request at a time, with the consequent need to properly associate requests and confirmations.
It also controls the maximum number of such requests, which could be 1. The capabilities of a
client/server application layer client depend on lower layers and on the particular
implementation; these factors are captured in the configuration of the transaction object
mechanism allowing programmatic adaptation.

The transaction object is instantiated for the duration of a service invocation. Every
transaction object needs to be uniquely identifiable within a connection.
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There can be many servers on the same connection. There can be many clients on the same
connection as well, but when this is the case then only one client on that connection can be
active at a time. For confirmed services, a client is active from the time it sends a request to
the time it receives the corresponding confirmation, and this time is contained within the
instantiation and subsequent destruction of the transaction object involved. For unconfirmed
services, a client is active for an amount of time that is device and connection specific, and it
must itself wait for a previous activity time to elapse before engaging in another one. The
enforcement of the single active client per connection at a time is outside the scope of this

specification, as is the timing of activities for unconfirmed services.

A client can issue only one service invocation per transaction object. Depending on the device

there mav_be only one connection.—or a limited number of connections
7J J 7

underlying layer and local settings, a client may not be allowed to insta
limited number of transaction objects at a time.

In cade of connections where multiple clients per connection are

when they do so. Some connections with a single client may h

If a cllent can only instantiate one transaction object at a_time the
it is rlot necessary to dynamically create a transa j

nfnpnnriing on the

that a

S can
status

rvice,
lower

layers|, since the main reason for having a transacfion objectis to.properly couple requests

with donfirmations, which is automatic for these~chent

transgction object effectively acts like a\clieni g ni r taken or availabl¢, and

only of interest to the client.

In all|] cases, the establishment of
transgction object instantiation are out
to be properly established

4.2.4.4 Confirmed|i

r the
ected

Clientfserver is : server
interagtion. With thjs i i clientissues a request as a confirmed service to a derver,

and the confirmatj
interagtion is sho®wn\n

A 4

\\ \) Confirmed service requests
\\ \Cku&> Server

]  (rsguester responder)

A

Confirmed service responses

This

Figure 8 — Client/server confirmed interaction

This is accomplished using the Client/Server AR primitives, as shown in Figure 9 and

Figure 10.

A client should start a transaction timer after issuing a confirmed service request. This timer
should be set to an implementation dependent maximum time allowed for the confirmation,

resetting it on receipt or reporting a service provider error on expiration.
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Client Service Provider Server
Initiate reauest
Reauest
AL service ~
[~
Unit ID | Function code | Data Req Indication
~
[~ Perform action
Initiate response
_—
x
Respbonse
| —
&
Confirmation >
Unit ID | Function code | Data Rsp
Receive (positive) confirmation

Figure 9 — Client/server AR confirmeﬁwm&p&sitive case)
N N
Client Service Provder Server

Initiate reauest

eauest Q
AL service /\ ~
Unit ID FuncMc% \‘Dan

O NN

&

Indication

™~ Fail to perform action
Initiate error response
| —

S

Respbonse

Cb mation
<\ UM \Q&tioryode Error code

MQative) confirmation

Figure 10 — Client/server AR confirmed service primitives (negative case)

4.2.4.5 Unconfirmed interaction

Optionally, clients and servers may support unconfirmed services in the form of client issued
broadcast messages. This interaction is shown in Figure 11.
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Unconfirmed service requests (broadcast)

A 4

Client Server
requester

A 4

Server

Figure 11 — Client/server u

This i$ accomplished using the Client/Server AR pri

Clien %\n\c}\\xa\ vide Servers

Initiate reaue

s ST

Br unct|o cot%\ Indication

\/ [~ Perform action
\
\
XNCIlentlserver AR unconfirmed service primitives

4.3 |Publish/subscribe specific concepts

[/ /

4.3.1 —/©Overview

Publish/Subscribe (P/S) describes a Publish/Subscribe communication mechanism between
networked devices. publish/subscribe offers a number of QoS characteristics, and it is
designed with upward compatible extensibility features, so that, among other things, the QoS
set can be easily augmented, using versioning or with vendor specific extensions. This
specification will indicate the extension possibilities but it will not detail them, since outside
the scope. It is important to realize that publish/subscribe is a wire protocol, it exposes many
possibilities via configuration and extensions, and not all behaviors are documented in this
specification.

NOTE A higher application services layer, dictating optimal usage and taking advantage of easy to accommodate
‘designed-in’ extensions for publish/subscribe, has been recently standardized by the OMG: “Data Distribution
Service for Real-Time Systems Specification, Version 1.1, December 2005”.
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The publish/subscribe AL has minimal requirements on the underlying layers, and it could be
deployed using memory offsets on shared memory or ports on UDP. publish/subscribe
supports a wide variety of transports and transport QoS. The protocol is designed to be able
to run on multicast and best-effort transports, such as UDP/IP, and requires only very simple
services from the transport. In fact, it is sufficient that the transport offers a connectionless
service capable of sending packets best-effort. That is, the transport need not guarantee each
packet will reach its destination or that packets are delivered in-order. Where required,
publish/subscribe implements reliability in the transfer of data and state above the transport
interface. This does not preclude publish/subscribe from being implemented on top of a
reliable transport. It simply makes it possible to support a wider range of transports.

The memmuwwmn be
summiarized as follows:

—| the transport has a generalized notion of a unicast address (sha pts);
Lild be

—| the transport has a generalized notion of a port (shall fit witki
a UDP port, an offset in a shared memory segment, etc.;

pecific

r (i.e.

A pub

!

Type 15 P/S on UDP

UDP

1P

!

Ethernet 11 /802.3

Ethernet
Physical layer

Figure 13 — Publish/subscribe communications stacks

If available, publish/subscribe can also take advantage of the multicast capabilities of the
transport mechanism, where one message from a sender can reach multiple receivers.

Publish/subscribe is designed to promote determinism of the underlying communication
mechanism; it provides an open trade-off between determinism and reliability. Among other
features, determinism is monitored with the use of deadlines. Reliability is provided using
queues, acknowledgements and retransmission. The reliability is window based, implemented
natively, allowing full control and flexibility of the aforementioned trade-off.
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4.3.2 Data-centric, match, decoupling and scalability

Publish/subscribe is organized around publishers and subscribers, with the additional
characteristic of being data centric.

In this architecture, often called DCPS for data centric publish subscribe, the attributes of an
exchange are on the data itself. In addition to the content proper, that may or may not be a
discriminating factor, the operating traits of a publisher are reflected in the data it publishes,
and the expectations of a subscriber are looked for in the data it subscribes to.

The above allows for a high degree of customization regarding data and its exchanges, and a
matchrbased-ondata—sometimes—evendowntoparts—of-the—content—with-ro—directknrowledge
between publishers and subscribers. This decoupling is the major reaso ability
propefties of this approach, it is easy to add and remove publishers and 3

Figurg 14 illustrates a scenario where applications exchange \data \vi o 5 and
subscrlibers, unknown to each others.

The npatch is made by considering attributes of the data(li \ Topic typ¢, and
other gualifying characteristics.

NOTE | Publish/subscribe extensions allow for the concept [of insls i permitting isoldtion of
applicalion exchanges within domains. While OMG DDS as jn\“Da ystems
in this

Specifi¢ation, Version 1.1, December 2005” uses this ext¢ns
specifiqation, which will consider a single dom{\

Application 1

Publisher 1

<

Subscriber/}

Application 2

Subscriber 1

g \atzopic 2

Publisher 2

Figure 14 — Publish/subscribe data-centric exchanges

between decoupied Network objects

4.3.3 Publish/subscribe APOs
4.3.3.1 General

An application process object 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
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APs for remote access. The FAL services, as shown in Figure 15, are provided by the FAL

comm

Publis

unications entity of the AP, known as the FAL Applications Entity (FAL AE).

h/subscribe APOs are constructed dynamically, and are exchanged from publishers to

subscribers.

Remoting the APO
//// \
FAL
AE

In Fig
that ¢
publis
betwe

object].

4.3.3.

The p

emphasize the fac

The td

The o

User \ FAL

publication of APDUs

data
Y Publisher Subsy 1
Ve /! ~
AP ideSetwork
mo?ﬁ%a ject
\)/'\
Figure 15 — Publish/sub rvi es@n eyed by the FAL

€ real object by publishing data
ubscribe remotes the APO its¢lf, by
Ber, local aspects of the AP cpnvert

pntributes changes to the remofe APQO. px
hing it. Once the APQ is acquired b 6
en the network vie e KPO)oRthexeal object and the internal AP view of thle real

p Data@ic
Lblish/subscribe APC ‘ changed itself, the publication, here called tqpic to

optionaltopic representational code.

attem

ffered publication topic is looked at by an expected subscription topic, and a m3gtch is
tod Tk matakbiao daon ool the PN VNN PSRV VIT 1~ 1 7Y fallovainao noidarats .
MLU UL rrre IIIClI.\JIIIIIU o UVUITTS UTT Adim uaire o UUIIIHUIIUIILO, It tIre IUII\JVVIIIU UUIIOIUUICALIJ”S.

the name components must match, but this is not required to be a literal match, as it
can be done via regular expression pattern matching;

if the topic type of one of the matching sides is the empty string, then that component
is a match, and the additional meaning is that no type checking against the type
information carried by this component should be done; the type information is expected
to be available by other means; if the topic type of both sides is not the empty string
then they must match;

if the topic representational code of one of the matching sides is 0, then that
component is a match, and the additional meaning is that there is no extra information
available about the topic type and its marshalling; the type information is expected to
be available by other means; if the topic representational code of both sides is not 0
then they must match.
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The offered publication topics and the expected subscription topics carry with themselves
additional information about the data production and consumption, respectively, via optional
parameters. This is the information that enables QoS, and it is available on a publisher, topic
and subscriber basis. The kind and quantity of additional information is configurable; the
following (Informative) is a commonly used set:
publication topic

— topic (name, type, representational code);

— strength;

— persistence.

The sfrength is the precedence of the issue sent by the Publication; the persisience ifidicates
how Ipng the issue is valid. Strength and persistence allow the receive ssues
are regeived from several matching publications.

subscfiption topic
—| topic (name, type, representational code);

—|{ minimum separation;

—| deadline.
The npinimum separation is the minimum time betwee [ ied by
the Sybscription. It defines the maximu iob1 i ceive
issueg. Publications sending to this y are

space(d at least this far apart.

The apove configuration enables the behavi

b/\ %\ deadline miss notification
deadlin /
>

\/ // subscription
(\n sep / using subscription
K QoS
\\ \ notification on arrival
< Time

X time of most recentty accepted issue

7

subscription

using-publieation
persistence &F
P> QoS
take strongest take any
Time

Figure 16 — [INFORMATIVE] Examples of publish/subscribe
configurable behaviors via QoS
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4.3.4 Cardinality and fault tolerance
Publish/subscribe exchanges can be

— one to one;

— one to many;
— many to one;
— many to many.

The “many to ..” possibilities directly support high availability with transparent failover.

4.3.5 Queues and reliability

Queugs and acknowledgements configurable parameters allow an apg
best gffort to strictly reliable.

4.3.6 Publish/subscribe communication model overview
4.3.6.1 General

AP for use by dthers.

Publij‘h/subscribe interactions are based on data/eyents sent. by
This model is referred to as publisher/subscriber interactiohs.

The dervices supported by an interdcti ¢ icati ignship
endpdi ti pys in

the in of the
AREP|

While d that
of pufli ts the

model using several upco M iCEs. e publish/subscribe unconfirmed interalctions
do de¢mand co \ tion is deferred to the AL wuser. Frpm a
comrr$n|cat|ons relationship between separate invocatigns of
unco he request and response of a confirmed servigce.

NOTE in XDa ibition Sgrvice for Real-Time Systems Specification, Version 1.1, December
2005~ jefmes s a e Sented as responsibility of the publish/subscribe AL user ipstead.
publish wike p oto Ql, and as such some functionality is deferred to the user application. This|can be
appreciated by hit d_fof implementations where foot-print is at a premium, and contribute$ to the

pervasivenés
4.3.6.2

Common publisherfsdbscriber interactions involve a single publisher AP, and a group ¢f one
or mofesubscriber APs. This type of interaction has been defined to support variations pf two
modells ‘of interaction between APs, the "pull" model and the "push" model. In both miodels,
the setup of the publishing AP is performed by management and is outside the scope of this
standard.

4.3.6.2.1 Pull model interactions

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

Subscribers wishing to receive the published data listen for responses transmitted by the
publisher. In this fashion, data is "pulled" from the publisher by requests from the publishing
manager.
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Confirmed FAL services are used to support this type of interaction. Two characteristics of
this type of interaction differentiate it from the other types of interaction. First, a typical
confirmed request/response exchange is performed between publishing manager and the
publisher. However, the underlying conveyance mechanism provided by the FAL returns the
response not just to the publishing manager, but also to all subscribers wishing to receive the
published information. This is accomplished by having the Data Link Layer transmit the
response to a group address, rather than to the individual address of the publishing manager.
Therefore, the response sent by the publisher contains the published data and is multicast to
the publishing manager and to all subscribers.

The second difference occurs in the behavior of the subscribers. Pull model subscribers,

referred—to_as I|:\|||| subscribers are Pnlr_\ahln of s\hnnpfing pllhliehnd data in confirmed service
respopses without having issued the corresponding request. Figure ilustrates [these
concepts.

AN O
confirmed service request
for g\

Pull published information
Publishing \
M anager < & 1
Publishe
Pull confirmed service fesp¢ns
Subslcrlber ublishedhy G
|
Pull Q
Subsgribe;
|

N

4.3.6.2.

In the) . The
confirmed s i 8 nse to
this rq i J ' . This
excha is © \ecessary 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 distriblite its
ation to subscribers. In this case, the publis

infor
uncont v at-the—approp

Subscribers for the Push Model receive the published unconfirmed services distributed by
publishers. Figure 18 illustrates the concept of the Push Model.
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N

gractions, this is illudtrated
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confirmed service request to
subscribe to publishing

Push - . Push
Subscriber confirmed service response to indicate Publisher
capability to publish
e~
accomplished via Managers and Managed participants
Al
Push \
Subscriber 4
I Push
lisher
| [\
i AN
N
I X
, >
. unconfirmed serﬁfw can have
Push /Publishedt more than one
Subscriber \ publisher for

can hay€ (some tr

the same
publication

both

n the
h/subscribe discovery and maintenance mechanism. This mechanism allows publiishing
and’ subscription demands to topics to transparently match and properly behavg even

Publish/subscribe publishers and subscribers, and their specialized versions, are collectively
called communication actors. Their presence and attributes are the end result of the discovery
and maintenance mechanism discussed.

It should be realized that the importance of the discovery and maintenance mechanism is in
its accomplishments. Its optimality depends on the AL underlying layers, number of nodes and
therefore the discovery and maintenance mechanism
described in this specification is just one of many, and as long as the end result is preserved,
it can be replaced.

other

hosting system features,
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5 Data type ASE

5.1 General

All of IEC/TR 61158-1, 10.1 is incorporated by reference.

5.2 Formal definition of data type objects

All of IEC/TR 61158-1, 10.2 is incorporated by reference.

5.3 FAL defined data types

5.3.1 Common

5.3.1.0 Fixed length types
5.3.1.1.1 Boolean types
5.3.1.1.1.1 Boolean

CLASS: Data Type
ATTRIBUTES:

1 Data Type Numeric Identifier = 1

2 Data Type Name = Boolean
3 Format = FIXED LE

4.1 Octet Length
This data type expresses a Boolean dats

e va RUE and FALSE.

5.3.1.1.2 Bitstring types

Common not used.

5.3.1.11.3 Currenc

Comnjon not us@

5.3.1.1.

Comn

5.3.1.1.8

Comn

5.3.1.11.6 Handle types

Common not used.

5.3.1.1.7 Numeric types

Common not used.

5.3.1.1.71 Floating Point types

Common not used.

5.3.1.1.7.2 Integer types
5.3.1.1.7.21 long

This data type is the same as Integer32.
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5.3.1.1.7.2.2 Integer32

CLASS: Data Type
ATTRIBUTES:

1 Data Type Numeric Identifier = 4

2 Data Type Name = Integer32

3 Format = FIXED LENGTH
4.1 Octet Length = 4

This integer type is a two’s complement binary number with a length of four octets.

5.3.1.1.7.31 Unsigned8

CLASS: Data Type

ATTRIBUTES

1 Data Type Numeric Identifier = 5

2 Data Type Name = Unsigned8

3 Format = FIXED LENGTH

4.1 Octet Length = 1

This type is a binary number. The most significant /bit glways
used s the most significant bit of the binary nu ; i is included. This typelhas a
length of one octet.

5.3.1.1.7.3.2 USINT

This IEC 61131-3 type is the same as |

5.3.1.1.7.3.3

This data type is the same.&x

5.3.1.1.7.3.4

CLASL:

ATTRI

1

2 = Unsigned16

3 = FIXED LENGTH

4.1 = 2

This type ister bina umber. The most significant bit of the most significant byte is glways
used psthe’ most significant bit of the binary number; no sign bit is included. This ungigned
type has’d length of two octets.

5.3.1.1.7.3.5 UINT

This IEC 61131-3 type is the same as Unsigned16.

5.3.1.1.7.3.6 Unsigned32

CLASS: Data Type
ATTRIBUTES:

1 Data Type Numeric Identifier = 7

2 Data Type Name = Unsigned32

3 Format = FIXED LENGTH

4.1 Octet Length

4
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This type is a binary number. The most significant bit of the most significant byte is always
used as the most significant bit of the binary number; no sign bit is included. This unsigned
type has a length of four octets.

5.3.1.1.7.3.7 WORD

This type is used in the same way as UINT.

5.3.1.1.8 Pointer types

Common not used.

5.3.1.11.9 OctetString types
5.3.1.1.9.1 OctetString

CLASS: Data Type
ATTRIBUTES:

1 Data Type Numeric Identifier = 10

2 Data Type Name = OctetString
3 Format = STRING
4.1 Octet Length = 1ton

An OgtetString is an ordered sequence of octet
discugsion, octet 1 of the sequence ig referr
order pf transmission.

to n. For the purpoges of
. IEC 61158-6 defings the

5.3.1.1.10  VisibleString character

Comnjon not used.
5.3.1.p2 String typ
Comnjon not us

5.3.1.

Comn

5.3.2
5.3.2.

5.3.2.11 Booleah types

No type-spescitic-beslean-types-

5.3.2.1.2 Bitstring types

5.3.2.1.2.1 Status flag

CLASS: Data Type
ATTRIBUTES:

1 Data Type Numeric Identifier = Not used

2 Data Type Name = Status flag

3 Format = FIXED LENGTH

4.1 Octet Length 2

This data type expresses a Status data type, with the values ON and OFF, encoded in two
octets. The encoding for ON is 0xFF00 and the encoding for OFF is 0x0000.
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5.3.2.1.2.2 Status bit sequence

CLASS: Data Type
ATTRIBUTES:

1 Data Type Numeric Identifier = Not used
2 Data Type Name

3 Format = STRING
4.1 Octet Length = 1ton

— 43 —

= Status bit sequence

This data type expresses a Status bit sequence data type, with the values ON and OFF,
encoded one value per bit. The encoding for ON is 1 and the encoding for OFF is 0. The bits
are contained in octets, with the last octet 0-padded if the number of bits in the sequence is

not a multiple of 8. The bits are numbered In the order as reported below,

bit number, x is a Status bit value and — is an empty location:

MSB L§B\
Bit 8 |76 |5 |43 2]
octet1 | 7 |6 |5 |4 ]3] 2][q]0
Status X X X X X < x\
Octet 2 15 (14 | 13 | 12 1/1/\‘#(&&
Status X X X X X X \x\
Y A
<" A
Octet n - \ 3 - . \K)/ y
Status 0 0 0 0 0 X X X

5.3.2.11.3 Currency tyy

No type specific curre

1.4 Da@

5.3.2.1.

5.3.2.

No tyg

No tyg

5.3.2.1.

No type_specific handle types.

ereyis a

Status

5.3.21.7 Numeric types

No type specific general numeric types.

5.3.2.1.7.1

Floating Point types

No type specific floating point types.

5.3.2.1.7.2 Integer types

No type specific integer types.
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5.3.2.1.7.3 Unsigned types
No type specific unsigned types.

5.3.2.1.8 Pointer types

No type specific pointer types.

5.3.2.1.9 OctetString types

No type specific fixed length octet (byte) string types.

IEC 61158-5-15:2007 © IEC 2007

5.3.2.1.10 VisibleString character types

No type specific fixed length visible string types.

5.3.2. String types
5.3.2.1 ASCII string

5.3.2.8 Structure types

No type specific structure

5.3.3 Isubscribe
5.3.3.
5.3.3.1.

No tyg

5.3.3.1.

No tyg

5.3.3.1.3 Currency types

CLASS: Data Type
ATTRIBUTES:

1 Data Type Numeric Identifier = Not used
2 Data Type Name = j
3 Format =

4.1 Octet Length = t

No typespetifit Turrency types.

5.3.3.1.4 Date/Time types

No type specific date/time types.

5.3.3.1.5 Enumerated types

No type specific enumerated types.

5.3.3.1.6 Handle types

No type specific handle types.
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5.3.3.1.7 Numeric types

No type specific general numeric types.

5.3.3.1.71 Floating Point types

No type specific floating point types.

5.3.3.1.7.2 Integer types

No type specific integer types.

5.3.3.1.7.3 Unsigned types

5.3.3.1.7.31 IPAddress

CLASS: Data Type
ATTRIBUTES:

1 Data Type Numeric Identifier = Not used

2 Data Type Name = |PAddress
3 Format = Unsigned32

An IP [address is a 4-octets unsigned number, as from RFQ

An IP |address of zero is an invalid IP 4
IPADDRESS INVALID 0

The mapping between the dot-notation as an

unsigmed long is as follow

IPAddress ipAddress 5
Example: IP ad "
0x7FQ00001.

5.3.3.1.7.3.2

33 or

CLASS: Data Type
ATTRIBUTI

1 Data = Not used

2 Data = Port

3 Format = Unsigned32

A porflis_a 4-octets unsigned number.

The port number zero is an invalid port-number
PORT_INVALID 0

If a port number represents an IPv4 UDP port, only the range of unsigned short numbers from
0x1 to 0x0000ffff is valid.

The following ports have been assigned to publish/subscribe by IANA:

— rtps-discovery  7400/tcp,udp RTPS Discovery
— rtps-dd-ut 7401/tcp,udp RTPS Data Distribution User Traffic
— rtps-dd-mt 7402/tcp,udp RTPS Data Distribution Meta Traffic
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5.3.3.1.8 Pointer types

No type specific pointer types.

5.3.3.1.9 OctetString types

No type specific fixed length octet (byte) string types.

5.3.3.1.10 VisibleString character types

No type specific fixed length visible string types.

5.3.3. String types

No type specific string types.

5.3.3. Structure types
5.3.3.8.1 HostID

CLASS: Data Type
ATTRIBUTES:

1 Data Type Numeric Identifier = Not used
2 Data Type Name =

3 Format =

4 Number of Fields =

5.1 Field Name =
5.1.1 | Field Data Type
5.1.2 | Field Length

The HostID is actuall
ignordd for all practica

The value { 0x00;
unknown HostID.

5.3.3.3.2

an be

ing of

CLASS: Data Type
ATTRIBU

1 dentifier = Not used

2 Data Typ = ApplID

3 Format = STRUCTURE
4 Namber of Fields = 2

5.1 Fietd Name = mstancelD
5.1.1 Field Data Type = OctetString
5.1.2 Field Length = 3

5.2 Field Name = appKind
5.2.1 Field Data Type = OctetString
5.2.2 Field Length = 1

5.2.3 Field Content = 0x01 or 0x02

An appKind value of 0x01 tags the application as a publish/subscribe managed participant.

An appKind value of 0x02 tags the application as a publish/subscribe manager.
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An implementation based on this version (1.0) of the publish/subscribe will consider anything
other than the above two to be an unknown class.

The value { 0x00, 0x00, 0x00, 0x00 } is reserved for APPID_UNKNOWN with the meaning of
unknown ApplD.

5.3.3.3.3 ObjectID

CLASS: Data Type
ATTRIBUTES:

1 Data Type Numeric Identifier = Not used

2 Data Type Name = ObjectlD

3 Format = STRUCTURE
4 Number of Fields = 2

5.1 Field Name = instancelD
5.1.1 | Field Data Type = OctetString
5.1.2 | Field Length = 3

5.2 Field Name = objKind
5.2.1 | Field Data Type = OctetString
5.2.2 | Field Length = 1

The value { 0x00, 0x00, 0x00, 0x00 } is eserved
of unknown ObjectID.

NOWN with the meganing

For o user-
level (M- bit) and whether its instanceld

Ob

0.f.

e

[

+
M=1 of the
applic
R=1T| by the

disco

5.3.3.8.3.1

Thesq reserved™ebjects are used by the discovery mechanism for the discovery of dpmain
particlpants (or appli¢ations) and communication actors in the network.

Both managers and managed participanis are applications, the distinction between managers
and managed participants (managed applications) is due to their role in the publish/subscribe
discovery and maintenance mechanism. This mechanism allows publishing offers and
subscription demands to topics to transparently match and properly behave even when
publishers and subscribers come and go, dynamically.

Publish/subscribe publishers and subscribers, and their specialized versions, are collectively
called communication actors. Their presence and attributes are the end result of the discovery
and maintenance mechanism discussed.

It should be realized that the importance of the discovery and maintenance mechanism is in
its accomplishments. Its optimality depends on the AL underlying layers, number of nodes and
other hosting system features, therefore the discovery and maintenance mechanism
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described in this specification is just one of many, and as long as the end result is preserved,
it can be replaced.

Every manager and every managed participant (or managed application) contains a number of
special built-in network objects, which have reserved Object IDs.

These special objects fall into these categories:

— the domain participant (application) itself is a network object with a special GUID (the
instance of the application is called applicationSelf). In addition, every application has
a CSTWriter (writerApplicationSelf) that disseminates the attributes of the local

L ' tlo 4 1
dapgphieativuim Utr urc TITUWUT R,

—| Several objects are dedicated to the discovery of managers and
(managed applications) on the network. Every managed

pants
5 the

CSTReaders readerApplications and readerManagers, throdg ¢ igtence
and attributes of the remote managed applications and remote s, N€ tively,
are obtained. Every manager has the corresponding C i W r it jcations and
writeManagers;

eader
of a CSTWriter

—| Every managed application has, among others;
(readerPublications and readerSubscriptions

(writerPublications and writerSubscriptions). caders, the maphaged
application can receive information about the\existe 2 iutes of all the remote
publications and subscriptions i \ CSTWriters, the mahaged
application can send out inforngatio ibns and subscriptions

5.3.3.8.3.2 Classes

The I:st six bits of the objectld define t ch the object belongs (appligation,
Publigher, Subscriber, C [ able 2 provides an overview. The
meaning of the message (1). New objKinds may be adfled in
higheff minor versions i e object-model is extended with new classgs.

<

s identification

Class of object aN,~ Reserved Normal Reserved
ser-object user-object meta-object meta-object
unknown e X XC
k Nx00 0x40 0x80 0xc0
(ﬁplibamh\ \ \ 0x01 0x41 0x81 0xc1
C‘S\TWQte?\ \ 0x02 0x42 0x82 0xc2
\ R@sh\ﬁ\ \ 0x03 0x43 0x83 0xc3
\S;kbs&ibe}\ 0x04 0x44 0x84 Oxc4
CST der) 0x07 0x47 0x87 0xc7

5.3.3.3.4 GUID

CLASS: Data Type
ATTRIBUTES:

1 Data Type Numeric Identifier = Not used
2 Data Type Name = GUID

3 Format = STRUCTURE
4 Number of Fields = 3

5.1 Field Name = hostID
5.1.1 Field Data Type = HostID
5.1.2 Field Length = 4

5.2 Field Name = applD
5.2.1 Field Data Type = ApplID
5.2.2 Field Length = 4

5.3 Field Name = objectID
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5.31
5.3.2

Field Data Type
Field Length

ObjectID
4

The GUID (Globally Unique ID) is a unique reference to a application that contains

comm

unication actors or to a communication actor on the network.

The GUID is built as a 12-octet triplet: <HostID hostld, AppID appld, ObjectID objectld>. The
GUID should be a globally unique reference to one specific network object within the network.

5.3.3.3.4.1 The GUIDs of publish/subscribe applications

Every[pubItSh/SUDSCTiDE application on the network has GUID <hostid, appid, OID_APP>,
wherg| the constant OID_APP is defined as follows: OID_APP {0x00,0x00,(
The implementation is free to pick the host/d and appl/d, as long as th appld
identifies the appKind and as long as every application on the netwo D.
5.3.3.3.4.2 The GUIDs of communication actors within g

applications
The g¢ommunication actors that are local to the applicatic appld,
OID_APP> have GUID <hostld, appld, objectid>. The objectld ique identificafion of
the network object relative to the application. The(objeckld also e ind of
netwofk object this is, whether the object is a u er the
instanceld is freely chosen by the mig pecial
meaning to publish/subscribe. One examp tld is
OID_APP, which is used in the GUID of applic
5.3.3.3.5 VendoriD
CLASS:
ATTRIBUTES:
1 Data Type Nume
2 Data Type
3 Format
4 Number of Fie
5.1 major
5.1.1 OctetString
5.1.2 1
5.2 minor
5.2.1 OctetString
5.2.2 | Field.Length = 1
This structure identifies the vendor of the middleware implementing the publish/subkscribe

protocol and allows this vendor to add specific extensions to the protocol. The vendor ID does
not refer to the vendor of the device or product that contains publish/subscribe middleware.

The currently assigned vendor IDs are listed in Table 3.

Table 3 — Assigned vendor IDs

Major Minor Name

0x00 0x00 VENDOR_ID_UNKNOWN

0x01 0x01 Real-Time Innovations, Inc., CA, USA
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5.3.3.3.6 ProtocolVersion

CLASS: Data Type
ATTRIBUTES:

1 Data Type Numeric Identifier = Not used

2 Data Type Name = ProtocolVersion
3 Format = STRUCTURE
4 Number of Fields = 2

5.1 Field Name = major

5.1.1 Field Data Type = OctetString
512 Eiald | nngfh = 1

5.2 Field Name = minor

5.2.1 | Field Data Type = OctetString

5.2.2 | Field Length 1

Implementations following this version of the specification ir ersign 1.0

(majof = 1, minor = 0).

5.3.3.8.7 SequenceNumber

CLASS: Data Type
ATTRLUTES:

1 Data Type Numeric Identifier =

2 Data Type Name =

3 Format =

4 Number of Fields

5.1 Field Name
5.1.1 | Field Data Type
5.1.2 | Field Length
5.2 Field Nam
5.2.1 | Field Dat
5.2.2 | Field Length

A sequence aumb ange:
-2763|<=N 5

Using|thi

The sequence num
an ordered_manner.

pes in

The sequence number 0 and negative sequence numbers are used to indicate special cases:

SEQUENCE_NUMBER_NONE 0
SEQUENCE_NUMBER_UNKNOWN -1

NOTE The selection of 64 bits as the representation of a sequence number ensures the sequence numbers never
wrap. Even assuming an extremely fast rate of message generation for a single publish/subscribe Writer such as
100 messages per microsecond, the 64-bit integer would not roll over for approximately 3000 years of
uninterrupted operation.

5.3.3.3.8 Bitmap
CLASS: Data Type

ATTRIBUTES:
1 Data Type Numeric Identifier = Not used
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2

3

4

5.1
5.1.1
5.1.2
5.2
5.2.1
5.2.2
5.3

5.3.1
5.3.2
5.3.3

Bitma
indivig
length

Bi

0.] .

+ -

+

Given
bitma

where¢

The |

Data Type Name = Bitmap

Format = STRUCTURE
Number of Fields = 3

Field Name = bitmapBase

Field Data Type = SequenceNumber
Field Length = 8

Field Name = numBits

Field Data Type = long

Field Length = 4

Field Name = bitmapArray
FretdBataType —ARRAY

Number of Array Elements = M where M = (humBits + 31)/32

Array Element Data Type long

pBase <= N

\ap[deltaN/32] & (1 << (31 - deltaN%32) )

deltaN = N - bitmapBase

itMap does not indicate anything about sequence numbers outside of the

about
bs the

where

range

[bitma

pBase, bitmapBaseFnumBits-17.

A valid bitmap must satisfy the following conditions:

This d
bit

bitmapBase >= 1
0 <= numBits <= 256

there are M=(numBits+31)/32 longs containing the pertinent bits
ocument uses the following notation for a specific bitmap:

mapBase/numBits:bitmap

In the bitmap, the bit corresponding to sequence number bitmapBase is on the left. The
ending "0" bits can be represented as one "0".
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Example: in bitmap “1234/12:00110”, bitmapBase=1234 and numBits=12. The bits apply as
follows to the sequence numbers:

Sequence Bit
1234 0
1235 0
1236 1
1237 1
1238-1245 0
5.3.3.3.9 NtpTime
CLASS: Data Type
ATTRLUTES:
1 Data Type Numeric Identifier = Not used
2 Data Type Name = NtpTime
3 Format = STRUCTURE
4 Number of Fields = 2
5.1 Field Name = seconds
5.1.1 | Field Data Type =
5.1.2 | Field Length =
5.2 Field Name = i
5.2.1 | Field Data Type = i ’
5.2.2 | Field Length 4

Timesltamps follow the
ning the high- and low

express@

contai

Time s

511
5.1.2
5.2

5.21
5.2.2
5.3

5.3.1
5.3.2

TP\standard anglyace represented on the wire as a pair of in

N

Data Type

Data Type Numeric ldentifier
Data Type Name
Format

Number of Fields
Field Name

Field Data Type
Field Content
Field Name

Field Data Type
Field Content
Field Name

Field Data Type
Field Length

Not used

= ParameterSequence

= STRUCTURE

= 4

= ParameterID | Sentinel

= Unsigned16

= <ParameterID content> | PID_SENTINEL
= ParameterLength | IGNORED
= Unsigned16

= n

= Value | EMPTY

= OctetString

= n

egers
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5.4 Embedded Data Type = self | EMPTY

This data type represents a variable length sequence containing parameters, the sequence is
terminated by the sentinel PID_SENTINEL. The PID_SENTINEL is defined as 0x0001, and its
length is ignored. Every ParameterID starts on a 4-octets boundary with respect to the start of
the ParameterSequence, so ParameterLength is always a multiple of four.

ParameterSequence

+— = 2 — 0 — + — + — =

5.4

There
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6 Client/server communication model specification

6.1 ASEs
6.1.1 General
FAL ASEs are defined using a modular approach. The ASEs defined for the FAL are also

object-oriented. In general, ASEs provide a set of services designed for one specific object
class or for a related set of classes.

To su '\pr\rf remote access to the AD’ the Applir\:\finn innfinnehip ASE is defined It prnvides
services to the AP for defining and establishing communication relationshi APs,
and if provides services to the other ASEs for conveying their 5 and
respofses.

Only a subset of the defined FAL ASEs may be provided to mee \ tion.
Each FAL ASE defines a set of services, APDUs, and progcédures thg asses
that it|represents.

For a given a FAL ASE, only a subset of the ASE sefrvic heeds
of an gpplication.

Profiles may be used to define subs of profiles/is beyond the scope ¢f this
standard.

APDUs are sent and received betw

Figurg 20 illustrates thé

There|is a FAL@ v : APO class. The Read Device Identification ASE
and the CANope : brface
APO [class; these , and
Figurg 20 should

An additiona Y bnd a
transgctioh~sehrvice

The filter servi provider service, as opposed to a user service: it is a front-end filter on
the sgrver. Ahy : vices,
and eyen undefined services, treated as unsupported.

The transaction service is also a provider service, it moderates the invocation of services by
the client, beside being used for the management of confirmed service primitives. The Context
Management ASE is an abstraction, its configuration and of its implementation are outside the
scope of this specification.

A minimal client/server Server — albeit not a useful one — must implement the filter service of
the Context Management ASE.
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FAL AP

ASE Requests and Responses

iscretes Holding
ASE

Read Dev
ID ASE

e

Context

Mgmt

e

\L AE

& S S SN S —— L
e =

/\\\ }rierviceﬁ

Imitive:

AR AS]

72}

Conveyance of APDUs by the ARZASE

, B N A
O

6.1.2 Common para

Many |services have theNollowi e, the
follow|ng common defiitiorns \are

Invokp ID Q

This parameter defiq e transaction gbject within a connection and it is used to pair the
requepst with the/c Ag confirmation. It must be unique across all the pg¢nding
transgctions o i idn. It is conditional since not needed when the|client
context mangd s one transaction at a time. The Result (+) and Redult (-)

valueg ar as-the parameter Invoke ID in the request.

6.1.3 Context management ASE

Pararlete
Allowgd valuesy any within the type, with the uniqueness constraint as reported above.

6.1.3.1 Overview

The context management services allow the rejection of unsupported services, provide for the
moderation of services invocation, and support the management of confirmed services

primitives. A client/server Server must have the filter service of this ASE.

6.1.3.2 Context management class specifications
6.1.3.2.1 Filter class specification
6.1.3.2.1.1 Filter formal model

The Filter object is described by the following template:
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ASE: Context Management ASE
CLASS: Filter

CLASS ID: not used

PARENT CLASS: TOP

ATTRIBUTES:

1. (m) Key Attribute:  Implicit

2. (m) Attribute: AL user service
SERVICES:

1. (m) OpsService: Filter

6.1.3.2.1.2 Attributes

Impligit
The 4dttribute Implicit indicates that the Service filter object is implicitly essed by the
services.

AL user service
This dttribute specifies the AL user service.

Attribyte Type: AL user service.

6.1.3.2.1.3 Services

Filter
This pervice is used on the Server
unsupported services.

supported service$ and

6.1.3.2.2 Transaction class specification
6.1.3.2.2.1
The Tfansaction objectnis descrils

ASE:
CLASS:
CLASS$ ID:

PARENT CLASS:
ATTRIBUTES:

6.1.3.2.2.

Impligit
The 4ttribute Implici
services!

indicates that the Service filter object is implicitly addressed by the

Maximum number of pending transactions

This class attribute specifies the maximum number of transaction objects that can be
instantiated - and still pending - by a client. In practice, available resources may reduce this
number. Given a client, while there is no requirement to make this value programmatically
available, it must be documented.

Typical values: 1 to 16

Invoke ID

This attribute contains the transaction identifier and it must be unique across all the
transaction identifiers still pending on the connection involved. The transaction object is
instantiated for the duration of the service invocation, and in general it is used to couple
requests and confirmations for confirmed services, and destroyed afterward. It also acts as a
moderator. If a client can only instantiate one transaction object at a time then, when invoking
a service, it is not necessary to dynamically create a transaction object and exchange it with
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lower layers, since the main reason for having a transaction object is to properly couple
requests with confirmations, which is automatic for these clients. In these situations a single
static transaction object effectively acts like a client token, which is either taken or available,
and only of interest to the client.

Attribute Type: Unsigned16

Confirmed service request info
This attribute contains information related to the service request, for matching purposes,
including the Unit ID and the service encoding.

Attribute Type: Structure with Unsigned8 for Unit ID and service encoding type as from as
descripedtmtEC81+158-6=15:

6.1.3.3 Context management ASE service specification
6.1.3.8.1 Supported services

The Clontext management ASE defines the services:

Filter

6.1.3.8.2 Filter service
6.1.3.8.2.1 Service overview
The Hilter service is used on th O d pinate ween supported services and

unsupported services.

6.1.3.8.2.2 Service pr

The etervice paramete own in Table 4. It is a confirmed sgrvice

betwegen ASEs.

Tahle-4

Para te\éme ) Req Ind Rsp Cnf
n

S T
fse M M(=)

er service parameters

S S(=)

M M(=)

Result (-) S S(=)
Error info M M(=)

Argument
The argument shall convey the service specific parameters of the service request.

AL user service
This parameter shall be used to specify the AL user service.

Parameter Type: AL user service.

Result(+)
This selection type parameter indicates that the service request succeeded.
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AL user service
In the absence of error, this parameter is identical to the correspondingly named request
parameter.

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

Error info
This parameter contains error information: it flags the requested AL user services as
unsuppoted.

Parameter Type: Unsigned8

6.1.3.3.2.3 Service procedure

This pervice is used on the Server to discriminate between 5 and

