IEC 61 158—5-2:233@1
a9

IEC 61158-5-2

Edition 5.0 2023-03

INTERNATIONAL |
STANDARD Qé :

NORME N\
INTERNATIONALE QO

AN

Industrial communication networks — Fieldbus s &tions -
Part 5-2: Application layer service definitimi\K e 2 elements

Réseaux de communication industriels — ﬁr ications des bus de terrain —

Partie 5-2: Définition des services de la co

e application — Eléments de type 2



https://www.stdhive.com/standards/iec-61158-5-2-ed-50-b2023-pdf/

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2023 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite ni
utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie et
les microfilms, sans I'accord écrit de I''lEC ou du Comité national de I'lEC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez

IEC Secretariat

3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 919 02 11
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that nrep.res and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Ple.s " ma'C sure that you have the
latest edition, a corrigendum or an amendment might have been published.

IEC publications search - webstore.iec.ch/advsearchform
The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee, ...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and once
a month by email.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or xe2n
further assistance, please contact the Customer C-nice
Centre: sales@iec.ch.

IEC Products & Se vices Portal - products.iec.ch
Discover our po. ‘el Ul search engine and read freely all the
publications previev s. With a subscription you will always have
access to up to date content tailored to your needs.

Elecu »peu‘a - www.electropedia.org

The _wo.'d's eading online dictionary on electrotechnology,
cc ntaining more than 22 300 terminological entries in English
an ' Fre ach, with equivalent terms in 19 additional languages.
Also known as the International Electrotechnical Vocabulary
(IEV) online.

A propos de I'lEC

La Commission Electrotechnique !iic nativiale (IEC) est la premiére organisation mondiale qui élabore et publie des

Normes internationales pour tout ¢ » 4ui

A propos des publications IEC

trait a I'électricité, a I'électronique et aux technologies apparentées.

Le contenu technique des pu. lica.ions IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigenc 'm o | amendement peut avoir été publié.

Recherche de pub''~ations IE ™ -

webstore.iec.ch/a3dvse archform

La recherche 2:7anc ‘e permet de trouver des publications IEC
en utilisant diffe.=nts criteres (numéro de référence, texte,
comité d’é‘udes, ...,. Elle donne aussi des informations sur les
projets et le s publications remplacées ou retirées.

'EC ¢ 'st Pui lished - webstore.iec.ch/justpublished
T\stez ‘nforné sur les nouvelles publications IEC. Just
Pub,~*.ed détaille les nouvelles publications parues.
L =ponible en ligne et une fois par mois par email.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
sales@iec.ch.

IEC Products & Services Portal - products.iec.ch
Découvrez notre puissant moteur de recherche et consultez
gratuitement tous les apercus des publications. Avec un
abonnement, vous aurez toujours accés a un contenu a jour
adapté a vos besoins.

Electropedia - www.electropedia.org

Le premier dictionnaire d'électrotechnologie en ligne au monde,
avec plus de 22 300 articles terminologiques en anglais et en
frangais, ainsi que les termes équivalents dans 19 langues
additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.



mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/
https://www.stdhive.com/standards/iec-61158-5-2-ed-50-b2023-pdf/

IEC 61158-5-2

Edition 5.0 2023-03

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Industrial communication networks — Fieldbus speciiications —
Part 5-2: Application layer service definition —Type2 elements

Réseaux de communication industriels — Spécifications des bus de terrain —
Partie 5-2: Définition des services de la couche application — Eléments de type 2

INTERNATIQNA.
ELECTROTEC.!INICAL
COMMIE SION

~OM. 11IS§.ON
EL-ZCTROTECHNIQUE
INTERNATIONALE

ICS 25.040.40, 35.100.70, 35.110 ISBN 978-2-8322-7775-1

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale


https://www.stdhive.com/standards/iec-61158-5-2-ed-50-b2023-pdf/

-2- IEC 61158-5-2:2023 © |EC 2023

CONTENTS

FOREWORD ...ttt ettt et et et et ettt e et e et e et e et e et a e anns 6
LN I 2 1 1 L N 1 PN 8
1 1T o 1= S 9
1.1 LY 7= Y 9
1.2 SPECIICAtIONS L. e 10
1.3 1070101 (o] o 1= o o - 10

2 NOrmMative referENCES ... e e 10
3  Terms, definitions, symbols, abbreviated terms and conventions ..............................0 . 12
3.1 1O = Oyt 1 B (=T o o 1= P .3
3.2 ISO/IEC 8822 tEIMS .. itiiiieii et e e e e e et et e et ne e eenieenes e 13
3.3 [ISO/IEC 9545 10IMS . .iiiiiieii et e e e e 13
3.4 [ISO/IEC 8824-1 10IMIS 1. uiti ittt e e e e e e e ee s e e eaa e 13
3.5 Type 2 fieldbus data-link layer terms..... ... e 13
3.6 Type 2 fieldbus application-layer specific definitions ..................o o, 14
3.7 Type 2 abbreviated terms and symbols ... 22
3.8 1070101V 2-Y o) 1o o 1< A N PP 23
3.8.1 L XY V= 23
3.8.2 General conventions.........c.oooiiiiiiiiiii Tttt e e e e et e e e 23
3.8.3 Conventions for class definitions ............../ i 24
3.8.4 Conventions for service definitions ... ... 25
(070100 ] 4 aTeY a I o0 aToT= o] £ PP 26

D DaAtA Y P ASE i e 26
5.1 L= o =T ¥ S 26
5.2 Formal definition of data type 0l iatts . i 26
5.3 FAL defined data types . ... it 26
5.3.1 Fixed length types o e 26
5.3.2 String types ............. et ea e e ettt ea ettt eeaeetaeea e e en et et e e aaaaaa, 33
5.3.3 SHUCHUNE By P e 34

5.4 Data type ASE s:rvice specification.........cooiiiiiii i 37

6 Communication meiel spccification ... 37
6.1 L0707 0 [e7=T o) £ P PPN 37
6.1.1 GBI e 37
6.1.2 CRNEIAl CONCEPES Lot 38
6.1.3 Relationships between ASES ... 38
6.1.4 Naming and addreSSinNg .. ... 40
K.1.5 D ata LY PO et 41
5.1.0 Diagnostic connection PoiNts ..........ooiiiiiiiii 48

5.2 S ] = USSP 49
6.2.1 Object management ASE .. ... 49
6.2.2 Connection manager ASE ... 175
6.2.3 CoNNECHiON ASE .. o 193

6.3 Y = PP 207
6.3.1 L =T YT P 207
6.3.2 UCMM AR formal model ... 218
6.3.3 Transport AR formal model........cooiiniiiiii 220

6.3.4 AR ASE SOIVICES .ot e 230


https://www.stdhive.com/standards/iec-61158-5-2-ed-50-b2023-pdf/

IEC 61158-5-2:2023 © |IEC 2023 -3-

6.4 SUMMAry of FAL ClasSSES ...uiuniiiiiiiii e 237

6.5 Permitted FAL services by AR type ..o 238
BB OGraP Y . 240
Figure 1 — Overview of ASEs and object ClassSes.........coiviiiiiiiiiiii e, 40
Figure 2 — Addressing format using MAC, class, instance and attribute IDs .......................... 40
Figure 3 — ldentity object state transition diagram ... 67
Figure 4 — Explicit and Implicit Setting interaction ... 70
Figure 5 — Static Assembly state transition diagram ..............c..coociiiiiii i, ...T5
Figure 6 — Dynamic Assembly state transition diagram ... 76
Figure 7 — Variable Assembly state transition diagram ..., 78
Figure 8 — Typical timing relationships for acknowledged data production............. ... ... 89
Figure 9 — Example of a COS system with two acking devices .............ccooviiiiiiiiiii i, 89
Figure 10 — Message flow in COS connection — one Connection object, one=arisumer......... 90
Figure 11 — Message flow in COS connection — multiple consumers ...........0 ... ... 90
Figure 12 — Path Reconfiguration in a ring topology .........coeei i fi e, 103
Figure 13 — Doubly attached clocks in a PRP network......................... T et 104
Figure 14 — Type 2 Time Synchronization offset clock model . . ..., 106
Figure 15 — Type 2 Time Synchronization system with offszt clock model........................... 106
Figure 16 — Type 2 time synchronization group startiio s2quaiice ..o, 109
Figure 17 — Parameter object state transition diagram ..o 115
Figure 18 — Example of Find_Next_Object_Instanco SErvice .......oooiiiiiiiiiiiiieeceen 141
Figure 19 — State Transition Diagram for Fregmentation Session..............ccooiiiiiiinnnnn. 172
Figure 20 — Transmission Trigger Timer buiiavior .. 201
Figure 21 — Inactivity watchdog timer . e 202
Figure 22 — Using tools for configurati cn e 202
Figure 23 — Production Inhibit. Tin er behavior ... 203
Figure 24 — Context of transpe it services within the connection model............................... 210
Figure 25 — Application-- o—aulication view of data transfer ..o 210
Figure 26 — Data flovv v'agiam for a link producCer ..........o.oiviiiiiii e 211
Figure 27 — Data flow “iagram for a link CONSUMEr.........ciiiiiiiii e 212
U 28 — TlIg0 Dl ittt ettt ettt ettt e 213
Figure 29 — Rinding transport instances to the producer and consumer of a transport
connection thet does not have a reverse data path ... 214
Fijure-3L — Binding transport instances to the producers and consumers of a transport
~oni.2ction that does have areverse data path ... 214
Figere 31 — Binding transport instances to the producer and consumers of a multipoint
cunnection when the transport connection does not have a reverse data path .................... 215
Figure 32 — Binding transport instances to the producers and consumers of a multipoint
connection when the transport connection does have reverse data paths............................ 215
Table 1 — Valid IANA MIB printer codes for character set selection..................c.oiinn. 36
Table 2 — COMMON EIEMENTS ...ouiiii et e e e e e e e 43
Table 3 — ST langQuage €lemMENES .. ..o e 44

Table 4 — Type coNVersion OPerationS . ... ... i 45


https://www.stdhive.com/standards/iec-61158-5-2-ed-50-b2023-pdf/

-4 - IEC 61158-5-2:2023 © |EC 2023

Table 5 — Values of implementation-dependent parameters .............cooiiiiiiiiiiiiieceeee, 47
Table 6 — Extensions to IEC 61131-3:2003 ... 47
Table 7 — Identity object state event matrix ... 68
Table 8 — Static Assembly state event matrix.........coooooiiiiii i 76
Table 9 — Static Assembly instance attribute access ..........ccooviiiiiiiiii i 76
Table 10 — Dynamic Assembly state event matrixX ..o 77
Table 11 — Dynamic Assembly instance attribute access..........coooiiiiiiiiii 77
Table 12 — Variable Assembly state event matriX ... 78
Table 13 — Variable Assembly instance attribute access ..o 78
Table 14 — Message Router object Forward_Open parameters ..o, o2
Table 15 — Acknowledge Handler object state event matrix..............c..ooin, NV, . 85
Table 16 — Producing I/O application object state event matrix ............................0. . A 87
Table 17 — PTPEnable attribute default values.............coooiiiiiii 94
Table 18 — Profile identification ... T 101
Table 19 — Profile default settings and ranges ............ccooeiiiiiiinin N 101
Table 20 — Default PTP clock settings.......ccooviiiiiiii s e e, 102
Table 21 — HAND set clock quality management....................... . 103
Table 22 — Path Reconfiguration Signalling message.............. T re et rnrrnr e e reeen e 104
Table 23 — Parameter object state event matrix ...l 116
Table 24 — Status COUES ...uuiiiiiiiiii e e e e e e et et et et e e e e eas 118
Table 25 — Get_Attributes_All service parameters........... B et 120
Table 26 — Set_Attributes All service parameters ..o, 122
Table 27 — Get_Attribute_List service paramters. ..., 124
Table 28 — Set_Attribute _List service paraimears ..o, 126
Table 29 — Reset serviCe parameters ... 128
Table 30 — Start service paramet el ..o e 130
Table 31 — StOp ServiCe Paran Rte S .. e 131
Table 32 — Create ServiCe 187dmMeters ... 133
Table 33 — Delete servic ® parameters ... 135
Table 34 — Get_Attriout. _Single service parameters...... ..o 136
Table 35 — Set Attribu'e_Single service parameters ...... ..o 138
Table 36 - Fi:d_1iaxt_Object_Instance service parameters ..........c.ccoeveiiiiiiiiiiiiiieieeeeeeen, 140
Table 37 — NOP service parameters ... 142
Table 3¢ — Apply_Attributes service parameters ... 143
Tabina 3Y - SAVE SEIVICE PAramMeElerS ..uiuiiii e e e e e eneeaas 145
Tanle 40 — Restore ServiCe ParameterS . ... 146
Teble 41 — Get_Member service parameters ... ... 148
Table 42 — Set_Member service parameters ... ... 150
Table 43 — Insert_Member service parameters.........coiviii i 151
Table 44 — Remove_Member service parameters........coccoiiiiiiiiiiie e 153
Table 45 — Group_Sync service parameters ... ... 154
Table 46 — Add_AckData_Path service parameters............cooiiiiiiiiii i, 156

Table 47 — Remove_AckData_Path service parameters ..........cooiiiiiiiiiii i, 157


https://www.stdhive.com/standards/iec-61158-5-2-ed-50-b2023-pdf/

IEC 61158-5-2:2023 © |IEC 2023 -5-

Table 48 — Get_ Enum_String Service parameters ..........ccoeeeiiiiiiiiee e 158
Table 49 — Symbolic_Translation service parameters..........cocoooiiiiiii e 160
Table 50 — Flash_LEDs service parameters ........oooiiiiiiiie e 161
Table 51 — Multiple_Service_Packet service parameters...........ccooveiiiiiiiii i, 163
Table 52 — Get_Connection_Point_Member_List service parameters ..............ccccoeevvieinnenns. 165
Table 53 — Send_Receive_Fragment service parameters..........cooooiiiiiiiiiiiiiieen 167
Table 54 — Fragmentation Session Manager Event/Activity MatrixX...........ccooooiiiiininn, 171
Table 55 — Fragmentation State Event MatriX..........cooviiiiii i, 172
Table 56 — CM_Open ServiCe parameters ..........oouiiiiiiiiiiei e 184
Table 57 — CM_Close service parameters ... ..o .186
Table 58 — CM_ Unconnected _Send service parameters ...........cccoooeeiiiiiiiinennnnn.. . W 188
Table 59 — CM_Get_Connection_Data service parameters............cccceeeveiiiiinnennanins ... 189
Table 60 — CM_Search_Connection_Data service parameters ...........ccccceeeeee i, 190
Table 61 — CM_Get_Connection_Data service parameters........................ e\ 192
Table 62 — 1/0O Connection object attribute access ...l 197
Table 63 — Bridged Connection object attribute access ..................o i, 198
Table 64 — Explicit messaging object attribute access........cocovviiiiii 199
Table 65 — Connection_Bind service parameters .................... Tttt e e e e e 204
Table 66 — Service_Name service parameters ...l it 206
Table 67 — How production trigger, transport class, a>d ¢M_RPI determine when data

1S3 o Yo 11 T3 =Y 1 S 209
Table 68 — TranSpPOrt ClaSSES . ouin i e e 220
Table 69 — UCMM_Create service parameters ... ..o 231
Table 70 — UCMM_Delete SErviCe parame £S5 .....iiuiiiiiiiiiei e 232
Table 71 — UCMM _Write SErviCe Pareiii e .o 232
Table 72 — UCMM_ADOrt SErviCe Para MeLEIS ..o e 234
Table 73 — TR_WTrite ServiCe Parc MELEIS ..o 234
Table 74 — TR_Trigger ServiCe Paiameters ..o e 235
Table 75 — TR_Packet_arrivad service parameters ..o, 236
Table 76 — TR_Ack <cueivad service parameters... ..o, 236
Table 77 — TR_Verify 22rvice parameters ... 237
Table 78 — FAL ClaSS SUMMIAIY ..ouitiiii e et e et e e e e e e et e et e e e eneans 237

Table 79 — T AL 3ervices DY AR 1Y P oo 238


https://www.stdhive.com/standards/iec-61158-5-2-ed-50-b2023-pdf/

1)

2)

3)

4)

5)

6)

7)

8)

9)

-6 - IEC 61158-5-2:2023 © |EC 2023

INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 5-2: Application layer service definition —
Type 2 elements

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardiz itioi .com . rising
all national electrotechnical committees (IEC National Committees). The object of IEC is to prom’. < inv r.ational
co-operation on all questions concerning standardization in the electrical and electronic fields. To ‘his end and
in addition to other activities, IEC publishes International Standards, Technical Specifications' Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC _.Puk ication(s)"). Their
preparation is entrusted to technical committees; any IEC National Committee intereste in u.> subject dealt with
may participate in this preparatory work. International, governmental and non-governmenu. ! orge nhizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the Inicrnationai Organization for
Standardization (ISO) in accordance with conditions determined by agreemei.* bztw >en ne two organizations.

The formal decisions or agreements of IEC on technical matters express, as nea.'v.=s possible, an international
consensus of opinion on the relevant subjects since each technical ccmmittee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internaticiial us.. and are accepted by IEC National
Committees in that sense. While all reasonable efforts are niade ‘o er sure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC Natioral Cominittees undertake to apply IEC Publications
transparently to the maximum extent possible in their natio: 2l 2 id regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of cori’ormi‘v. Independent certification bodies provide conformity
assessment services and, in some areas, accesa 1) IEC marks of conformity. IEC is not responsible for any
services carried out by independent certificaiicn L odies.

All users should ensure that they have th' |z.est edition of this publication.

No liability shall attach to IEC or its ai =ctu.s, employees, servants or agents including individual experts and
members of its technical committees ana 'EC National Committees for any personal injury, property damage or
other damage of any nature whc*so. ver, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the pu>licauon, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the .'ormative references cited in this publication. Use of the referenced publications is
indispensable for the Lc.-ecu application of this publication.

Attention is drawn to v..e p/ ssibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be . =Id responsible for identifying any or all such patent rights.

Attention s dirwn to the fact that the use of the associated protocol type is restricted by its
intellectual-p-operty-right holders. In all cases, the commitment to limited release of intellectual-
property -rights made by the holders of those rights permits a layer protocol type to be used with
othei'avr protocols of the same type, or in other type combinations explicitly authorized by its
inteilactuc |-property-right holders.

ILDTE Combinations of protocol types are specified in the IEC 61784-1 series and the IEC 61784-2 series.

IEC 61158-5-2 has been prepared by subcommittee 65C: Industrial networks, of IEC technical
committee 65: Industrial-process measurement, control and automation. It is an International
Standard.

This fifth edition cancels and replaces the fourth edition published in 2019. This edition
constitutes a technical revision.
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This edition includes the following significant technical changes with respect to the previous
edition:

a) update of normative and bibliographic references;

b) new STIME, UTIME and NTIME data types in 5.3.1.5;

c) updated list of managements objects in 6.1.3;

d) new attributes and services for the ASE general formal model in 6.2.1.2.1, 6.2.1.3 and 6.5;
e) clarifications, new attributes and services for the Identity ASE in 6.2.1.2.2;

f) clarifications, new attributes and other extensions for the Assembly ASE in 6.2.1.2.3;

g) new attributes and services for the Message Router ASE in 6.2.1.2.4;

h) addition of missing class attributes for the Acknowledge Handler ASE in 6.2.1.2.5;

i) clarifications, new attributes and services for the Time Sync ASE in 6.2.1.2.6;

j) addition of missing class attributes for the Parameter ASE in 6.2.1.2.7;

k) clarifications of service parameters, status codes and procedures in 6.2.1.7;

I) addition of a new service for the Message Router ASE in 6.2.1.3;

m) clarifications and new services for the Connection Manager ASE in € 2.2

n) clarifications and new services for the Connection ASE in 6.2.5,

()

removal of all references to CPF and CPs (material movec t:nrofile documents);

©

)
) removal of obsoleted transport options and related services in 6.3.5;
)
)

miscellaneous editorial corrections.

0

The text of this International Standard is based on the foliowing documents:

Draft Teport on voting

65C/1203/FDIS 65C/1244/RVD

Full information on the voting for its «=pr voval can be found in the report on voting indicated in
the above table.

The language used for the devc'ar ment of this International Standard is English.

This document was draf'ed .= accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/!=C Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/meniers experts/refdocs. The main document types developed by IEC are
described in greater « ‘iail at www.iec.ch/publications.

A list of ¢!l parts of the IEC 61158 series, published under the general title Industrial
communicatica networks — Fieldbus specifications, can be found on the IEC web site.

The connittee has decided that the contents of this document will remain unchanged until the
¢ abinty date indicated on the IEC website under webstore.iec.ch in the data related to the
spe~ific document. At this date, the document will be

s reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.
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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 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 document defines the
application service characteristics that fieldbus applications and/or system management can
exploit.

Throughout the set of fieldbus standards, the term "service" refers to the abstract cenavility
provided by one layer of the OSI Basic Reference Model to the layer immediately above. Thuc
the application layer service defined in this document is a conceptual architectural s=rvize,
independent of administrative and implementation divisions.
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 5-2: Application layer service definition —
Type 2 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 part of IEC 61158 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 2 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 document defines in an abstract way the externally visible service provided by the Type 2
fieldbus application layer in terms of:

e an abstract model for defining application resources (objects) capable of being manipulated
by users via the use of the FAL service;

e the primitive actions and events of the service;

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

o the interrelationship between these actions and events, and their valid sequences.
The purpose of this document is to define the services provided to:

o the FAL user at the boundary between the user and the application layer of the fieldbus
reference model; and

e Systems Management at the boundary between the application layer and Systems
Management of the fieldbus reference model.

This document specifies the structure and services of the Type 2 fieldbus application layer, in
conformance with the OSI Basic Reference Model (ISO/IEC 7498-1) 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 (APO)
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.





