EESTI STANDARD VS-EN IEC 61158-5-10:2019

Industrial communication networks - Fieldbus
specifications - Part 5-10: Application layer service
definition - Type 10 elements

EESTI STANDARDIKESKUS EW/&

ESTONIAN CENTRE FOR STANDARDISATION




EVS-EN IEC 61158-5-10:2019

EESTI STANDARDI EESSONA NATIONAL FOREWORD

See Eesti standard EVS-EN IEC 61158-5-10:2019 | This Estonian standard EVS-EN IEC
sisaldab Euroopa  standardi EN IEC | 61158-5-10:2019 consists of the English text of the
61158-5-10:2019 ingliskeelset teksti. European standard EN IEC 61158-5-10:2019.

Standard on joustunud sellekohase teate |This standard has been endorsed with a
avaldamisega EVS Teatajas notification published in the official bulletin of the
Estonian Centre for Standardisation.

Euroopa standardimisorganisatsioonid on teinud |Date of Availability of the European standard is
Euroopa standardi rahvuslikele liikmetele |21.06.2019.
kattesaadavaks 21.06.2019.

Standard on kattesaadav Eesti | The standard is available from the Estonian Centre
Standardikeskusest. for Standardisation.

Tagasisidet standardi sisu kohta on véimalik edastada, kasutades EVS-i veebilehel asuvat tagasiside
vormi vOi saates e-kirja meiliaadressile standardiosakond@evs.ee.

ICS 25.040.40, 35.100.70, 35.110

Standardite reprodutseerimise ja levitamise 8igus kuulub Eesti Standardikeskusele

Andmete paljundamine, taastekitamine, kopeerimine, salvestamine elektroonsesse stisteemi v3i edastamine tkskdik millises
vormis vdi millisel teel ilma Eesti Standardikeskuse kirjaliku loata on keelatud.

Kui Teil on kiisimusi standardite autorikaitse kohta, vGtke palun Gihendust Eesti Standardikeskusega:
Koduleht www.evs.ee; telefon 605 5050; e-post info@evs.ee

The right to reproduce and distribute standards belongs to the Estonian Centre for Standardisation

No part of this publication may be reproduced or utilized in any form or by any means, electronic or mechanical, including
photocopying, without a written permission from the Estonian Centre for Standardisation.

If you have any questions about copyright, please contact Estonian Centre for Standardisation:
Homepage www.evs.ee; phone +372 605 5050; e-mail info@evs.ee



www.evs.ee
/C:UsersmartinDesktopinfo@evs.ee
http://www.evs.ee/

EUROPEAN STANDARD EN IEC 61158-5-10
NORME EUROPEENNE
EUROPAISCHE NORM June 2019

ICS 25.040.40; 35.100.70; 35.110 Supersedes EN 61158-5-10:2014

English Version

Industrial communication networks - Fieldbus specifications -
Part 5-10: Application layer service definition - Type 10 elements
(IEC 61158-5-10:2019)

Réseaux de communication industriels - Spécifications des Industrielle Kommunikationsnetze - Feldbusse - Teil 5-10:
bus de terrain - Partie 5-10 : Définition des services de la Dienstfestlegungen des Application Layer
couche application - Eléments de type 10 (Anwendungsschicht) - Typ 10-Elemente
(IEC 61158-5-10:2019) (IEC 61158-5-10:2019)

This European Standard was approved by CENELEC on 2019-05-15. CENELEC members are bound to comply with the CEN/CENELEC
Internal Regulations which stipulate the conditions for giving this European Standard the status of a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national standards may be obtained on application to the CEN-CENELEC
Management Centre or to any CENELEC member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CENELEC member into its own language and notified to the CEN-CENELEC Management Centre has the
same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus, the Czech Republic,
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, the
Netherlands, Norway, Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Europiisches Komitee fiir Elektrotechnische Normung

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2019 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members.

Ref. No. EN I[EC 61158-5-10:2019 E



EVS-EN IEC 61158-5-10:2019

European foreword

The text of document 65C/947/FDIS, future edition 4 of IEC 61158-5-10, prepared by SC 65C
"Industrial networks" of IEC/TC 65 "Industrial-process measurement, control and automation" was
submitted to the IEC-CENELEC parallel vote and approved by CENELEC as EN IEC 61158-5-
10:2019.

The following dates are fixed:

+ latest date by which the document has to be implemented at national (dop) 2020-02-15
level by publication of an identical national standard or by endorsement

+ latest date by which the national standards conflicting with the (dow) 2022-05-15
document have to be withdrawn

This document supersedes EN 61158-5-10:2014.

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

Endorsement notice

The text of the International Standard IEC 61158-5-10:2019 was approved by CENELEC as a
European Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards
indicated:

IEC 60870-5-4 NOTE Harmonized as EN 60870-5-4
IEC 61131-1 NOTE Harmonized as EN 61131-1
IEC 61131-3 NOTE Harmonized as EN 61131-3
IEC 61375-2-1 NOTE Harmonized as EN 61375-2-1
IEC 61784-1 NOTE Harmonized as EN 61784-1
IEC 61784-2 NOTE Harmonized as EN 61784-2



EVS-EN IEC 61158-5-10:2019

Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments)

applies.

NOTE 1 Where an International Publication has been modified by common modifications, indicated by (mod), the relevant

EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available here:

www.cenelec.eu.

Publication
IEC 61158-1

IEC 61158-5-3

IEC 61158-6-3

IEC 61158-6-10

IEC 61800-7-203

IEC 62439-2

ISO/IEC 646

ISO/IEC 7498-1

ISO/IEC 8822

Year
2019

2019

2015

Title EN/HD

Industrial communication networks - EN IEC 61158-1
Fieldbus specifications - Part 1: Overview

and guidance for the IEC 61158 and IEC

61784 series

Industrial communication networks - EN 61158-5-3
Fieldbus specifications - Part 5-3:

Application layer service definition - Type 3

elements

Industrial communication networks - EN 61158-6-3
Fieldbus specifications - Part 6-3:

Application layer protocol specification -
Type 3 elements

Industrial communication networks - EN 61158-6-10
Fieldbus specifications - Part 6-10:

Application layer protocol specification -

Type 10 elements

Adjustable speed electrical power drive EN 61800-7-203
systems - Part 7-203: Generic interface
and use of profiles for power drive systems
- Profile type 3 specification

Industrial communication networks — High
availability automation networks — Part 2:
Media Redundancy Protocol (MRP)

Information technology; ISO 7-bit coded -
character set for information interchange

EN 62439-2

Information technology - Open Systems -
Interconnection - Basic reference model:
The basic model

Information technology - Open Systems -
Interconnection - Presentation service
definition

Year
2019

2019

2016



EVS-EN IEC 61158-5-10:2019

Publication Year Title EN/HD

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

ISO/IEC 9545 - Information technology - Open Systems -
Interconnection -  Application layer
structure

ISO/IEC 9834-8 - Information technology - Procedures for -
the operation of object identifier registration
authorities - Part 8: Generation of

universally unique identifiers (UUIDs) and
their use in object identifiers

ISO/IEC 10646 - Information technology - Universal Coded -
Character Set (UCS)
ISO/IEC 10731 - Information technology - Open Systems -

Interconnection - Basic Reference Model -
Conventions for the definition of OSI
services

ISO/IEC 15802-1

Information technology --
Telecommunications  and information
exchange between systems - Local and
metropolitan area networks - Common
specifications - Part 1: Medium Access
Control (MAC) service definition

ISO/IEC/IEEE 60559 2011 Information technology - Microprocessor -
Systems - Floating-Point arithmetic

ISO 8601 - Data elements and interchange formats - -
Information interchange - Representation
of dates and times

IEEE Std 802 - IEEE Standard for Local and metropolitan -
area networks: Overview and Architecture
IEEE Std 802.1 - IEEE Standard for Local and metropolitan -

area networks: Station and Media Access
Control Connectivity Discovery

IEEE Std 802.1AB - IEEE Standard for Local and metropolitan -
area networks: Station and Media Access
Control Connectivity Discovery

IEEE Std 802.1AS - IEEE Standard for Information technology - -
Telecommunications  and information
exchange between systems - |EEE

standard for Local and metropolitan area
networks - Timing and Synchronization for
Time-Sensitive Applications in Bridged
Local Area Networks

IEEE Std 802.1Q - IEEE Standard for Local and metropolitan -
area networks - Media Access Control
(MAC) Bridges and Virtual Bridged Local
Area Networks

IEEE Std 802.3 - IEEE Standard for Ethernet -
IETF RFC 768 - User Datagram Protocol -



EVS-EN IEC 61158-5-10:2019

Publication Year Title EN/HD Year
IETF RFC 791 - Internet Protocol - -
IETF RFC 792 - Internet Control Message Protocol - -
IETF RFC 826 - Ethernet Address Resolution Protocol: Or - -

Converting Network Protocol Addresses to
48.bit Ethernet Address for Transmission
on Ethernet Hardware

IETF RFC 894 - Standard for the Transmission of IP - -
Datagrams over Ethernet Networks

IETF RFC 1034 - Domain names - concepts and facilities - -
IETF RFC 1112 - Host Extensions for IP Multicasting - -
IETF RFC 1157 - Simple Network Management Protocol - -
(SNMP)
IETF RFC 1213 - Management Information Base for Network - -
Management of TCP/IP-based Internets:
MiB-II
IETF RFC 2131 - Dynamic Host Configuration Protocol - -
IETF RFC 2132 - DHCP Options and BOOTP Vendor - -
Extensions
IETF RFC 2365 - Administratively Scoped IP Multicast - -
IETF RFC 2674 - Definitions of Managed Objects for Bridges - -

with Traffic Classes, Multicast Filtering and
Virtual LAN Extensions

IETF RFC 2737 - Entity MIB (Version 2) - -
IETF RFC 2863 - The Interfaces Group MIB - -
IETF RFC 3418 - Management Information Base (MIB) for - -
the Simple Network Management Protocol
(SNMP)
IETF RFC 3490 - Internationalizing Domain  Names in - -
Applications (IDNA)
IETF RFC 3621 - Power Ethernet MIB - -
IETF RFC 4836 - Definitions of Managed Objects for IEEE - -
802.3 Medium Attachment Units (MAUSs)
IETF RFC 5905 - Network Time Protocol Version 4: Protocol - -
and Algorithms Specification
IETF RFC 6890 - Special-Purpose IP Address Registries - -
The Open Group -- Technical standard DCE1.1: Remote - -
Publication C706 Procedure Call



-2 - EVS-EN IEC 61158-5-10:2019

CONTENTS

FOREWORD ...ttt ettt e et e e e e e e e et et e e et anas 15
INTRODUGCTION ...ttt et e e e et e e e e et e e e e e e e et e et e e e e enas 17
1 T o] o1 YOO PRPURN 18
1.1 GBI AL e s 18
1.2 SPECITICAtIONS .o 19
1.3 (070 2310 4= o o7 = P 19

2 NOrmMative refereNCES ... e 19
3  Terms, definitions, abbreviations, symbols and conventions .............ccoooiiiiiiinneenn. 22
3.1 Referenced terms and definitions...... ..o 22
3.1.1 ISO/EC 74981 10IMIS . ittt e e e e e e e eans 22
3.1.2 [SO/IEC 8822 10IMIS . ittt et e e e eees 22
3.1.3 [ISO/IEC 9545 10IMS . ittt e e e e ees 22
3.1.4 ISO/EC 8824-1 1EIMIS . ittt e e e e e e e eans 23

3.2 Additional Type 10 terms and definitions..........c.cooiiii i, 23
3.3 Additional Type 10 terms and definitions for media redundancy ..............c...c........ 30
3.4 Abbreviations and SYMbBOIS ... 32
3.4.1 GBNETAl e 32
3.4.2 Additional Type 10 abbreviations and symbols..............ccoooiiiiiiiiini, 33
3.4.3 Abbreviations and symbols for SErvices ..........coeviiiiiiiiiiiiiii 34

3.5 L@ 0T 0LV 014 o oI 34
3.5.1 OV BIVIBW ..ttt e ettt 34
3.5.2 General CoONVENTIONS . ... . e 34
3.5.3 Conventions for class definitions ..o 34
3.5.4 Conventions for service definitions ...........ccooooiiiiiiiii 36
3.5.5 Conventions used in state machines................ 37
L0707 0 [o7=T o) £ PP 40

B DAA Y PO ASE L. e 40
5.1 GBI AL e e s 40
5.1.1 L@ Y=Y Y= PP 40
5.1.2 Date and time type SpeCifiCs ...ooii i 41
51.3 Transfer of user data ... 41
51.4 Data ty P OVEIVIEW .o 41

5.2 Formal definition of data type objects.........ooi 44
5.2.1 Data 1Y P ClasS S . i 44

5.3 FAL defined data types ... 45
5.3.1 Fixed 1ength types ..o 45
5.3.2 Variable Length types ..o 66

5.4 Data type ASE service specification ... 69

6 Communication model for COMMON SEIVICES .....ccuuiiiiiiiiii e e 69
6.1 (0] [o1=T o) £ PP 69
6.1.1 L@ Y=Y Y= PP 69
6.1.2 Middle Layer ASES ... 69

6.2 ASE At 1Y P S ettt 69
6.3 Application Service Elements ... ... 69
6.3.1 Remote procedure call ASE ... 69

6.3.2 Domain name system ASE ... 78



EVS-EN IEC 61158-5-10:2019 -3-

6.3.3 Simple network management ASE ... 79
6.3.4 [P SUItE ASE ..o 80
6.3.5 Real time CyClic ASE ... 84
6.3.6 Real time aCyClic ASE ... ..o 100
6.3.7 Discovery and basic configuration ASE ... 110
6.3.8 Dynamic host configuration ASE ... 138
6.3.9 IEEE 802.1AB ASE ... 138
6.3.10 Media redundancy ASE ... 151
6.3.11 Precision time control ASE ... 158
6.3.12 IEEE 802.1AS ASE .. i 172
6.3.13 Virtual Bridges ASE ... 175
6.3.14 MAC Bridges ASE ..o 178
6.3.15 Fragmentation ASE ... 191
6.3.16 IEEE 802.3 ASE ..o 192
6.3.17 Common DL mapping ASE ... 195

7 Communication model for decentralized periphery........ccooiiiiiiiiiiiiiii e, 200
7.1 (0] [o1=T o) £ PPN 200
7.1.1 (0 E =T o = Yo U 1= ¢ =T o= 200
7.1.2 F O atUNES e e 200
7.1.3 ASSOCTATIONS .t 201
7.1.4 D VI L fY P S it 202
7.1.5 Instance model and device addresSSes ........c.ovuiiiiiiiiiiii 210
7.1.6 APPLICAtION PrOCESS . oniiii e 210
7.1.7 Application service element ... ... 217
7.1.8 Application relationship... ... 219

7.2 ASE data ty P . e 220
7.3 A S E S it e 220
7.3.1 AR A S Lo 220
7.3.2 Real ldentification ASE ... 355
7.3.3 Communication Interface Management ASE ..o, 445
7.3.4 DiIagnoSis ASE ... i 516
7.3.5 P E ASE o e 561
7.3.6 LOGBOOK ASE ... 571
7.3.7 RS A S E e e 574
7.3.8 LI L8 L= 2 1 = P 599

7.4 Application characteristiCs ....... ..o 604
7.4.1 Device ident NUMDEr ... ... e 604
7.4.2 NETWOIK tOPOIOGY ..ot e e 604

7.5 SUMMArY Of FAL SEIVICES ..uiiiiiiiiiiii e 606
7.5.1 1@ 0 1= o - 606
7.5.2 1@ e 0] o1 1o |11 607
7.5.3 L@ IS U] o Y=Y VAT o] PP 607
Annex A (informative) Device iNStaNCEeS . ..o 608
Annex B (informative) Components of an Ethernet interface ...............coooo 610
Annex C (informative) Scheme of MAC address assignment..........cc.coooiiiiiiiiiiieiecieenes 614
Annex D (informative) Measurement of the fast startup time .................o.ooi il 615
Annex E (informative) Dynamic Frame PacKing.......ccooouiiiiiiiiiiiii e 616

Annex F (informative) Precondition for DiagnosiS........c.cooouiiiiiiiiiiii e 624



-4 - EVS-EN IEC 61158-5-10:2019

L1 o 1Yo = Yo 2 /2SS 629
Figure 1 — Middle Layer ASEs communication architecture .................oooiiiiiin, 69
Figure 2 — Sequence Chart for reading the EndPointMapper...........oooiiiiiiiiiieee 71
Figure 3 — Media redundancy diagnosis dependencCies ........c..coeiiiieiiiiiiiiiiii e 157
Figure 4 — PTCP appliCations.......ccouiiiiiii e e 158
Figure 5 — Example of periods at a local port ... 177
Figure 6 — Example of communication between controlling devices and field devices.......... 201
Figure 7 — Example of communication between an engineering station and several

controlling and field EVICES ... e 202
Figure 8 — Example of communication between field devices and a server station .............. 202
Figure 9 — Example of communication between field devices ..........cc.ccoiiiiiiiiiiiin, 202
Figure 10 — Data Objects and Diagnosis Data Model ............ccooviiiiiiiii i 206
Figure 11 — Example for channel modelling............oiuiiiiii i 207
Figure 12 — Mapping to PROFINET device model ..........coiiiiiiiiii e 208
Figure 13 — Identification hierarChy ....... ..o 208
Figure 14 — Application Process with application process objects (APOS) .......ccceveeiiniinnnnn. 211
Figure 15 — Access t0 @a remote APO ... 212
Figure 16 — Access to a remote APO for provider/consumer association................ccoeeeun. 213
Figure 17 — Overview of application proCeSSes ..o 214
Figure 18 — IO device with APs, slots and subslots ..........cccoiiiiiiiiiiiii e 214
Figure 19 — Example 1 structural units for interfaces and ports within API 0........................ 216
Figure 20 — Example 2 structural units for interfaces and ports within API 0........................ 217
Figure 21 — FAL ASEs communication architecture.............coooooiiiiiiii e, 218
Figure 22 — Example of one AR with two AREPS ... 220
Figure 23 — Example 10 application relationship (one-to-0ne) ........cccooeiiiiiiiiiiiiiiieeeeans 223
Figure 24 — Example 10 application relationship one-to-many ..............cooiiiiiins 224
Figure 25 — Implicit application relationship ... 225
Figure 26 — State transition diagram DEVSM ... 257
Figure 27 — State transition diagram CTLSM.........oiiiiiiiii e 265
Figure 28 — Assignment of Communication Relationship to Application Relationship........... 270
Figure 29 — Overview Communication Relationship Class service interactions.................... 273
Figure 30 — Example for an intersection of IO device, slot, and AR ..............ccoiiiiiinnne, 336
Figure 31 — SUDSHITULE ValUE . ... e 364
Figure 32 — State transition diagram RSMSM..... ..., 372
Figure 33 — Ownership handling.........oooiiii e 376
Figure 34 — State transition diagram OWNSM .........cooiiiiiiii e 379
Figure 35 — State transition diagram ASSSM ..o 380
Figure 36 — State transition diagram PLUGSM ... 392
Figure 37 — State transition diagram PULLSM..... ... 395
Figure 38 — Basic model for isochronous applications ...........ccccoeiiiiiiiiii i 424
Figure 39 — General isochronous application model (example CACF == 1) .......cccceiiiinnn. 425

Figure 40 — General isochronous application model (example CACF == 2) .......occooviviinneenn. 426



EVS-EN IEC 61158-5-10:2019 -5-

Figure 41 — ASE relations in an IO device operating in isochronous mode for a

SUDMOAUIE ..ttt et 432
Figure 42 — State transition diagram of ISOM_SYNC ... 434
Figure 43 — State transition diagram ISOM_OUT ... 437
Figure 44 — State transition diagram ISOM _IN .. .. ... 442
Figure 45 — State transition diagram SYNC _DIAG.......c.ooiiiiiiii e 484
Figure 46 — MRP interCONNECHION .. .cuiiiii e 506
Figure 47 — Diagnosis Base MOdel.... ... 516
Figure 48 — Severity classification of fault, maintenance and qualified ................................ 517
Figure 49 — Data Base MOEl.... ... e 518
Figure 50 — State transition diagram DIAG_DIAG........ciiiiiiii e 547
Figure 51 — State transition diagram DIAG_MR..........oiiiiiii e 551
Figure 52 — State transition diagram DIAG_MD..........oiiiiiiiiiii e 554
Figure 53 — State transition diagram DIAG_QUALIFIED ... 558
Figure 54 — ArChiteCtUre. ... oo e 562
Figure 55 — State transition diagram PESM...........ooiiiiiiii e 570
Figure 56 — Reporting System COmMPONENtS .......couiiiiiiiii e 575
Figure 57 — AR/ ARSet and Reporting System ..., 576
Figure 58 — Max SCan Delay ......couiiiiiiiii i 584
Figure 59 — RS INCIAEeNt WINAOW ... ..coiiiiiii e e e s 587
Figure 60 — State transition diagram RSOBS ... 592
Figure 61 — State transition diagram RSBUF ... 596
Figure 62 — State transition diagram TimeSM ....... o 602
Figure 63 — Example of network topology including slower wireless segments..................... 605
Figure 64 — Example of media redundancy including wireless segments...............cccceeevane. 605
Figure A1 — INStance MOdel . ... e 608
Figure B.1 — Scheme of an Ethernet interface..............o.oo i, 610
Figure B.2 — Scheme of an Ethernet interface with bridging ability .....................oill 611
Figure B.3 — Scheme of an Ethernet interface with optical ports...............coooiiiiiinls 612
Figure B.4 — Scheme of an Ethernet interface with bridging ability using radio

LoTo] 0014 10T T o= 1] o SN 613
Figure B.5 — Scheme of an Ethernet interface with radio communication............................. 613
Figure C.1 — Scheme of MAC address assignment..........cccoiiiiiiiiiiiii e 614
Figure D.1 — Measurement of the fast startup time.............cooiiiiii 615
Figure E.1 — Frame LayouUl ... e 616
Figure E.2 — Subframe Layout ... ... 617
Figure E.3 — ENd 10 BN ... e e 618
Figure E.4 — Dynamic frame pacKing.......cc.ooiiiiiiii e 618
Figure E.5 — Dynamic frame packing — Truncation of outputs..........c..ccoooiiiiiii . 619
Figure E.6 — Dynamic frame packing — Outbound PacK...........cc.ccoiiiiiiiiiiiii e, 619
Figure E.7 — Dynamic frame packing — Concatenation of inputs..............ccccooiiiiiiin e, 620
Figure E.8 — Dynamic frame packing — Inbound Pack ..............ccooiiiiiiii i 621
Figure E.9 — Dynamic frame packing — Distributed watchdog ..............coooiiiiiii . 623

Figure E.10 — Interrelation between IO CR and dynamically packed frame.......................... 623



-6 - EVS-EN IEC 61158-5-10:2019

Table 1 — State machine description elements ..o 37
Table 2 — Description of state machine elements ..., 38
Table 3 — Conventions used in state machines ..., 38
Table 4 — Conventions for services used in state machines .............cc.ccooiiiiiiiien e, 39
Table 5 — Data tYPe OVEIVIEW ... e e e et e e e e 41
Table B — V2 OC S i 46
TablE 7 — L2 00 S e 46
TaDIE 8 — B2 Ol S et 47
Table 9 — E2 ValUB [aNQE ..ottt e e 47
Table 10 — Unipolar2.16 OCtetS ..o e 48
Table 11 — Unipolar2.16 vValue range ........oiuiiiiiieie e e e e e e 48
Table 12 — N2 ValUB FaN Qe .. ittt ettt et e et e et e et e e e eeaaenen 49
Table 13 = N4 VAlUE FANGE ...ttt et 50
Table 14 — X2 ValUC FANGE ... oui ittt 51
Table 15 — X4 ValUe TN ..ottt et e e e e e eeaaenen 52
Table 16 — C4 ValUB TN .. eu ittt et e e e et e e e e e eaees 53
Table 17 — T2 ValUB FANGE ..ottt et 54
Table 18 — T4 VaAlUG FANGE . .ouiiiiee ettt 55
Table 19 — D2 ValUB FaNQe ... ittt e et e et e e et e et e e e aaenen 56
Table 20 — R2 ValUE FaNQe ... it e e e e e e e e enen 56
Table 21 — Status Value FaNGe ... e 57
Table 22 — Status Value FaNGge ... ... 58
Table 23 — F message trailer with 4 oCtets ... 62
Table 24 — UnNSigNed 16 S OCIetS ..o.iuiiii e 64
Table 25 — UNsSigned16_S MeEaning......c. i et 64
Table 26 — INteger16_S OCIetS .. ..ou i 65
Table 27 — INteger16 S MEANING ..cviiiiiie e et e e e ea e eaees 65
Table 28 — UNSIgNed8 S OCLES ....oviiiiiiiii e 65
Table 29 — UNSigned8_S MeEaning ......cc.iiuiiiii e et 65
Table 30 — OCtetString_S OCtetS ... 66
Table 31 — OctetString_S status bits........ooeiiii e 67
TaDIE 32 — CONMMECT . ittt e e 72
Table 33 — ReIEASE ... e e 73
Table 34 — REAQ - e e e 74
TaDIE B0 — VI e e 75
Table 36 — CONTIOl ... ettt e 76
Table 37 — ReadImpliCit .. ..o e 77
Table 38 — Add Static ARP Cache ENntry ... 83
Table 39 — Remove Static ARP Cache ENtry......c.cooiiiiiiii e 83
Table 40 — PPM Set Prov Data ......ooouiiii ettt 89
Table 41 — PPM Set Prov Status ... e 90

Table 42 — PPIM ACHIVALE. .. ... e 91



EVS-EN IEC 61158-5-10:2019 -7 -

TaDIE 43 — PPIM ClOSE ..uiiiiiiie ittt et e e e e e 93
Table 44 — PPM Start. ... oot 94
JLIE= o] o T |V o o S 94
Table 46 — Get CONS Data ..ocuiiiiie e 94
Table 47 — CPM Get CONS STatUS.....iiuiii et 95
Table 48 — CPM Set REAROIE ... e 96
Table 49 — CPM AcCtiVate ... e 97
Table 50 — CPM NOD AL ... e 99
= o] =T B B 01 w1V s (o o TP 99
Table 52 — CPM New Data Indication....... ..o e 100
Table 53 — APMS ACHIVAte ..o e 103
Table 54 — APMR ACHIVALE ..o e e e 104
Table 55 — APMS A Data . .ot e 106
Table 56 — APMR A Data ... e e e e e 107
Table 57 — APMR ACK ..ottt e aa s 107
Table 58 — APIMS EFTOr e e ettt e e e e 108
Table 59 — APMS Error ERRCLS/ERRCODE ......iiiiiiii e 108
Table 60 — AP MR ErTOr ... e e e 109
Table 61 — APMR Error ERRCLS/ERRCODE ......ciiiiiiiie e 109
Table B2 — APMS ClOSE it e 109
Table B3 — APMR _CI0SE ..ottt 110
BLIR=] o C= R G A €T PR 118
TADIE B — SO it aa s 123
Table 66 — Local Set COMMANG ... ettt e e e eas 128
IE=] o E R G A o 1= 011 PP 130
BLIR=] o C R G TS T =Y | T PR 136
Table 69 — System capabilities ... ... 144
Table 70 — Auto negotiation support and status ..o 145
Table 71 — MDI POWET SUPPOIT . oeiiiiiiie e et e e e e ea e e 146
Table 72 — Link aggregation status ....... ..o 146
Table 73 — Remote systems data change....... ..o 150
Table 74 — Start Dridge ..o e 165
Table 75 — Start SlaVve .. .o e 166
Table 76 — Start Master ..o 167
Table 77 — STOP DrIdg. e 168
Table 78 — STOP SIAVE couiiiiii e 169
Table 79 — StOP MaAS e .. e 170
Table 80 — Sync state Change ... ... 170
Table 81 — Line Delay Change. ..o e e e 171
Table 82 — LOCAl Gt TiM e .. e e e e et et et et e et e eas 174
Table 83 — Local time state iNfo . ... 174
Table 84 — Allowed values of Forwarding Mode ..........cciiiiiiiii e 181

Table 85 — Allowed values of Fast Forwarding Multicast MAC Add............cooiiiiiiiiiiiininennss 181



-8 - EVS-EN IEC 61158-5-10:2019

Table 86 — TX POrt BN Iy ..o et e e e e ans 184
Table 87 — Dependencies of RedPeriodBegin and GreenPeriodBegin ..........cc.ccoiviiiiniennnen. 187
Table 88 — Port state Change . ... 190
Table 89 — Set POrt State ...ovn i 190
Table 90 — Flush filtering data base ... 191
Table 91 — MAU TYPe ChanQe ......oun e e e 194
Table 92 — St MAU TP ittt e et 194
TaDIE 93 — P DAt e i e 195
BLIR=] o E= IR e VI I - - U PR 197
Table 95 — A DAl .. i e 198
Table 96 — € Data. . i e 199
Table 97 — Requirements and features ..........oooiiiiiiii i 200
Table 98 — Binding application relationship ServiCes ..........coviiiiiiiiiiii e, 226
Table 99 — DEVICE ACCE S S . i e e 229
Table 100 — Companion AR ... e 229
Table 101 — Acknowledge Companion AR ... 230
Table 102 — Startup MO ... .. e e e 230
Table 103 — Pull Module Alarm AlIOWEA ... 230
Table 104 — Input Valid on Backup AR ... e 233
BLIE=1 o (=T O T |V o o [P 234
Table 106 — APStructureldentifier with APl := 0 ... 234
Table 107 — APStructureldentifier with AP1 1= 0 ..o 235
Table 108 — RS Alarm Transport Mode ... e 235
Table 109 — CONNECE. .. it e e e et et ea s 237
Table 110 — CONNECE DEVICE ACCESS ..uiuiiiii ittt e et et eaa e 243
Table 111 — REIEASE . e e 244
Table 112 — Prm Begin oo e e e e 246
Table 113 — Prm ENd ..o 248
Table 114 — Application ReaAY .....cvonii e 249
L= L o] = Bt I T 2N o T o 250
Table 116 — Local AR ADOrt ... e 251
Table 117 — Local Set AR State ... e 251
Table 118 — Local AR IN Data ....oe o 251
Table 119 — Data elements of Read AR Data........coouiiiiiiiii e 252
Table 120 — Data elements of Expected Fast Startup Data ..............cooooiiiiiiin 254
Table 121 — Remote primitives issued or received by DEVSM...........ooooiiiiiiiiiiiii, 255
Table 122 — Local primitives issued or received by DEVSM ... 256
Table 123 — State table DEVSM.. ... e eae s 258
Table 124 — Functions, Macros, Timers and Variables by DEVSM ..., 263
Table 125 — Remote primitives issued or received by CTLSM ..........cooiiiiiiiiiiieee, 264
Table 126 — Local primitives issued or received by CTLSM ... 264
Table 127 — State table CTLSM ... e et eaees 266

Table 128 — Functions, Macros, Timers and Variables used by CTLSM...............cocoeiiinnis 268



EVS-EN IEC 61158-5-10:2019 -9 -

Table 129 — Binding communication relationship ServiCes.........ccooviiiiiiiiii i, 274
Table 130 — Traffic Classes versus RT Class ..o 276
Table 131 — Local Set INpuUt ... e 284
Table 132 — Local Set Input IO CS ... o i 285
Table 133 — Local Get INPUL.. .o e 286
Table 134 — Local Get Input IOCS ... e 287
Table 135 — Local NeW INpuUL. ... e 288
Table 136 — Local Set OUIPUL.......oieiii e e 289
Table 137 — Local Set OUtpUL TOCS ... e 290
Table 138 — Local Get OULPUL ..o e 291
Table 139 — Local Get Output IO CS ... e 292
Table 140 — Local NeW OULPUL.....oouiii e e 293
Table 141 — Local Set Provider State..... ..o 294
Table 142 — Local Set RedUNAaNCY ... oo 295
Table 143 — Local Set State . ... 295
Table 144 — Local Data State Changed ..o 296
Table 145 — Binding expected identification Services ..........ccccoiiiiiiiiiiiici i, 303
Table 146 — Module State ... e 305
Table 147 — AR TN 0 it e e e e e e e a s 308
Table 148 — IdeNt INTO ..o e e e e e et e e e eas 309
Table 149 — General Data definition for identification services .............coooiiiiiiiiiiiiin, 309
Table 150 — Data elements of Read Module Diff BloCK ........oooiiiiiii 311
Table 151 — AlGIM YD o e e et 315
Table 152 — Alarm types attached to diagnosis ASE ..., 317
Table 153 — Alarm types attached t0 OWNership .......coieiiii i, 317
Table 154 — Alarm types attached to common profiles, profiles, and application ................. 318
Table 155 — Binding AlGrm SEIVICES .....iuiiii e e 318
Table 156 — Alarm NOtIfiCation ... ... e e 322
Table 157 — Channel DiagnosSis ....c.iuiiiici e e 324
Table 158 — Manufacturer Specific DiagnOSiS......ccuuiiuiiiii e 324
Table 159 — Submodule Diagnosis State ..o 325
Table 160 — AR Diagnosis State .....ccuiiviiiii e e 325
Table 161 — User Structure Identifier .. ... 326
Table 162 — Semantics of SpeCifier. ... ..o 328
Table 163 — Binding Record Data ServiCes........ooiiuiiiiiiii e 336
BIE=] o (=T G = Y- Lo S S P 338
Table 165 — Read SerVIiCeS ... e 340
Table 166 — Read ImpPliCit .. ..o e 342
Table 167 — REAA QUETY . ceiiiiiiie ittt e et et et e et e et e eaeeaeennns 343
BIE=] o E TG R T 1 (= PR 344
Table 169 — Wit SerViCeS o 345
Table 170 — Data elements of Write Combined Object Container .............coocoviiiiiiniennnen. 346

Table 171 — Local Write MURIPIE ... e 347



-10 - EVS-EN IEC 61158-5-10:2019

Table 172 — Local New Write MUILIPIE .. ..o e 350
Table 173 — Binding real identification ServiCes. ..o 356
Table 174 — Local Add Submodule....... ... e 359
Table 175 — Local Remove SUDMOAUIE ... 360
Table 176 — Local Update SuUbmMoOdUIe.........cooniiii e 360
Table 177 — Data elements of Read APl Data ... 362
Table 178 — Data elements of Read Record Input Data Object Element..................c... 363
Table 179 — Data elements of Read Record Output Data Object Element ........................... 366
Table 180 — Data elements of Read Substitute Value...........cc.oooiiiiiiii 367
Table 181 — Selector for Read GSD Data.......oouiieiiiiii e 369
Table 182 — Data elements of Read GSD Data ..o 369
Table 183 — Remote primitives issued or received by RSMSM ...........cooiiiiiiiiiiiee, 371
Table 184 — Local primitives issued or received by RSMSM.........ccooiiiiiiiiieeee, 371
Table 185 — State table RSMSM ... e 372
Table 186 — Functions, Macros, Timers and Variables used by RSMSM ..............cooi, 374
Table 187 — Rules for Submodule State.ldent Info ... 374
Table 188 — Remote primitives issued or received by OWNSM and ASSSM......................l. 378
Table 189 — Local primitives issued or received by OWNSM ..o 379
Table 190 — State table OWNSM ... e e e eae s 380
Table 191 — State table ASSSIM ... . e e e 387
Table 192 — Functions, Macros, Timers and Variables used by OWNSM............cccoeiiinnis 388
Table 193 — Functions, Macros, Timers and Variables used by ASSSM ... 389
Table 194 — Rules for Submodule State. AR Info ... 389
Table 195 — Remote primitives issued or received by PLUGSM ............cooiiiiiiiiiinin, 390
Table 196 — Local primitives issued or received by PLUGSM ...........cooiiiiiiiiiie, 391
Table 197 — State table PLUGSM ... et eeae s 393
Table 198 — Functions, Macros, Timers and Variables used by PLUGSM............................ 394
Table 199 — Remote primitives issued or received by PULLSM .............oooiiiiiiiiiiin, 395
Table 200 — Local primitives issued or received by PULLSM...........oooiiiiiiiiiie, 395
Table 201 — State table PULLSM ... e e e et e aeeae s 396
Table 202 - Functions, Macros, Timers and Variables used by PULLSM .............ccooiini. 397
Table 203 — Binding [&M data SEIVICES .....cvuiiiiii e 399
Table 204 — Data elements of Read I&MO Filter Data..........coooiiiiii 412
Table 205 — Data elements of Read I&MO Data...........ooeiiiiiiii e 415
Table 206 — Data elements of Write I&M1 Data........c.cooouiiiiiiiiiii e 416
Table 207 — Data elements of Write I&M2 Data..........cooouiiiiiiiiiiii e 417
Table 208 — Data elements of Write I&M3 Data.........c.ooiiiiiii e 418
Table 209 — Data elements of Write I&M4 Data...........ooiiiiiii e 418
Table 210 — Data elements of Read I&MS Data........c.ooveiiiiiiiiiii e 419
Table 211 — Data elements of Read Asset Management Data.............c.cooeiiiiiiin e, 422
Table 212 — Binding Isochronous Mode Application services............oooiiiiiiiiiiiiiiieen 426
Table 213 — Data elements of Write Isochronous Mode Data ..o 431

Table 214 — Remote primitives issued or received by ISOM_SYNC...........coooiiiiiiiiiiininennns 433



EVS-EN IEC 61158-5-10:2019 -1 -

Table 215 — Local primitives issued or received by ISOM_SYNC ........ccciiiiiiiiiiiie, 433
Table 216 — State table ISOM_SYNC .. ... 434
Table 217 — Functions, Macros, Timers and Variables used by the ISOM_SYNC ................ 435
Table 218 — Remote primitives issued or received for ISOM_OUT ..........ocooiiiiiiiiiiiiinieens 435
Table 219 — Local primitives issued or received for ISOM_OUT .........ccooiiiiiiiiiiieeeen 436
Table 220 — State table ISOM _OUT ... e ettt eenaes 438
Table 221 — Functions, Macros, Timers and Variables used by the ISOM_OUT .................. 440
Table 222 — Remote primitives issued or received for ISOM _IN ............cooiiiiiiiiiieen 441
Table 223 — Local primitives issued or received for ISOM _IN.............ooiiiiiiiii e, 441
Table 224 — State table ISOM _IN ... oo e e e eae s 443
Table 225 - Functions, Macros, Timers and Variables used by the ISOM_IN...................... 444
Table 226 — Binding Communication Interface Management services ............ccocceeevviniinnenns. 446
Table 227 — Subslot number for interface submodules ... 449
Table 228 — Subslot number for port submodules ....... ... 453
Table 229 — Data elements of Read PDev Data ..........ooeiiiiiii e 458
Table 230 — Data elements of Read PD Real Data...........ccooouiiiiiiiiiiii e 458
Table 231 — Data elements of Read PD Expected Data.............ccooieiiiiiiiiiiiin e, 460
Table 232 — Data elements of Read PD Interface Data Real ..., 461
Table 233 — Data elements of Write PD Interface Adjust..........coooiiiiiiii 462
Table 234 — Data elements of Write PD Interface FSU Data Adjust...........ccooooeiiiiiiininnnis 463
Table 235 — Data elements of Write PD NC Data ChecK .........ccovviiiiiiiiiiiiiii e 464
Table 236 — Data elements of Read PD Port Data Real ... 465
Table 237 — Data elements of Read PD Port Data Real Extended.............c.coooiiiiiiiianis 466
Table 238 — Data elements of Write PD Port Data ChecK.........ccooiviiiiiiiiiieee 467
Table 239 — Data elements of Write PD Port Data Adjust........ccooiiiiiiii e, 469
Table 240 — Data elements of Read Port FO Data Real ... 470
Table 241 — Data elements of Write PD Port FO Data Check ... 471
Table 242 — Data elements of Write PD Port FO Data Adjust .........coooiiiiiiiiiiee, 471
Table 243 — Data elements of Read PD Port Statistic ..........ccoooiiiiiii 472
Table 244 — Binding PTCP SEIVICES .....iuiiiiiii e e 475
Table 245 — Sync Properties ROIE .. ... 478
Table 246 — SYNC Class .ouiuiiiiiii it e 478
Table 247 — Data elements of Write PD Sync Data ... 479
Table 248 — Local Sync State INfo ... 481
Table 249 — Local SYNCH EVENT ... e 482
Table 250 — Remote primitives issued or received by SYNC DIAG...........cooiiiiiiiiiiiiinnnnns 483
Table 251 — Local primitives issued or received by SYNC _DIAG........cooiiiiiiiii 483
Table 252 — State table SYNC _DIAG . ...t eae s 485
Table 253 — Functions, Macros, Timers and Variables used by SYNC DIAG ...................... 486
Table 254 — Binding MAC Bridge SEIVICES ......ivuiiiiiiiiie e 487
Table 255 — Distributed Watchdog Factor ..o 489
Table 256 — Restart Factor For Distributed Watchdog ..o 489

Table 257 — DFP MOde ... 490



-12 - EVS-EN IEC 61158-5-10:2019

Table 258 — SFIOCRProperties.DFPRedundantPathLayout................ccooiiiiiiiiiin 490
Table 259 — SF CR C T B . ui ittt e aaas 490
Table 260 — Data elements of Write PD IR Data ......oooiiiiiiiii e 491
Table 261 — Data elements of Write PD IR Subframe Data...........ccoooiiiiiiiiiiiiii 493
Table 262 — Binding Media RedundanCy SErVICES .......ccuiuiiiiiiiiiiiii e 494
Table 263 — Data elements of Read PD Interface MRP Data Real.............c.coooiiin. 496
Table 264 — Data elements of Write PD Interface MRP Data Check ..ol 498
Table 265 — Data elements of Write PD Interface MRP Data Adjust.............ccocooiiiiiinnis 499
Table 266 — Data elements of Read PD Port MRP Data Real...........ccoooiiiiiiiiiiiiii 501
Table 267 — Data elements of Write PD Port MRP Data Adjust .........c..cooiiiiiiiiiiis 501
Table 268 — Data elements of Read PD Port MRPIC Data Real ... 502
Table 269 — Data elements of Write PD Port MRPIC Data Check.........cccociiiiiiiiiiiiiiiianns 503
Table 270 — Data elements of Write PD Port MRPIC Data Adjust...........ccoeiiiiiiiiiniien. 503
Table 271 — Binding |EEE 802.TAS SEIVICES .. .cuuiiiiiii e 507
Table 272 — Data elements of Write PD Time Data ... 509
Table 273 — List of supported MIBS.......ouiiiii e 509
Table 274 — Cross-referencing of MIB-11 0bjects ........coooiiiiiiiii e, 510
Table 275 — Cross-referencing of LLDP-MIB 0bjects .......cc.oviiiiiiiiii e 510
Table 276 — Cross-referencing of LLDP-EXT-PNIO MIB objects.......c..ccooiiiiiiiiiiis 510
Table 277 — Cross-referencing of LLDP-EXT-DOT3 MIB objects ........ccooviiiiiiiiiiiinceen, 511
Table 278 — Binding Autoconfiguration Data Services..........cccvviiiiiiiiiiiee e, 511
Table 279 — Data elements of Read Autoconfiguration Data ............cooooiiiiiiiii s 514
Table 280 — Binding DiagnOSiS SEIVICES .....uiuiiii it 521
Table 281 — General Data definition for Diagnosis SErvices..........coooviiiiiiiiiiiiiieeeceee, 527
Table 282 — Local Add Diagnosis ENtry ... e 530
Table 283 — Local Remove Diagnosis ENtry ... 531
Table 284 — Local Update Diagnosis ENtry.. ... 532
Table 285 — Remote primitives issued or received by DIAG DIAG ........ccovviiiiiiiiiiiiiiieeeens 547
Table 286 — Local primitives issued or received by DIAG _DIAG.........ccoiviiiiiiiiiiiieeeee, 547
Table 287 — State table DIAG_DIAG ......uiiiiiei e e e e et ae e 548
Table 288 — Functions, Macros, Timers and Variables used by DIAG_DIAG ....................... 549
Table 289 — Remote primitives issued or received by DIAG_MR .........cooiiiiiiiiiiiiee, 550
Table 290 — Local primitives issued or received by DIAG_MR ... 551
Table 291 — State table DIAG_IMR ..o e et et e e 552
Table 292 — Functions, Macros, Timers and Variables used by DIAG_MR....................o.oelL 552
Table 293 — Remote primitives issued or received by DIAG_MD .........ccoiiiiiiiiiiiiiiiiie, 554
Table 294 — Local primitives issued or received by DIAG_MD ... 554
Table 295 — State table DIAG_MD ... e 555
Table 296 — Functions, Macros, Timers and Variables used by the maintenance

Lo =Y o =T o o =T =Y o} { Y2 S 556
Table 297 — Remote primitives issued or received by DIAG_QUALIFIED ..............ceeviinnni. 557
Table 298 — Local primitives issued or received by DIAG_QUALIFIED .........ccocoiiiiiiniennnen. 557

Table 299 — State table DIAG_QUALIFIED ... 559



EVS-EN IEC 61158-5-10:2019 -13 -

Table 300 — Functions, Macros, Timers and Variables used by DIAG_QUALIFIED.............. 559
Table 301 — Binding PE SeIVICeS ... oo e 563
Table 302 — Local Add PE ENtity ... e 564
Table 303 — Local Remove PE ENtity ... 565
Table 304 — Local Update PE_OperationalMode ............ooviiiiiiii e, 566
Table 305 — PE Entity Filter Data definition ... 567
Table 306 — PE Entity Filter Data definition......... .o 568
Table 307 — Remote primitives issued or received by PESM ..., 570
Table 308 — Local primitives issued or received by PESM.........ccooiiiiiiiiii e, 570
Table 309 — State table PESM ... e 571
Table 310 — Functions, Macros, Timers and Variables used by PESM ..., 571
Table 311 — Binding LOGBOOK SEIVICES ...vuiniiiiiii e 572
Table 312 — Data elements of Read LogBook Data ...........ccccoeiiiiiiiiiii e, 573
Table 313 — Local Create LogBook ENtry . ..o 574
Table 314 — BindiNg RS SEIVICES ...uiuiiiiii e e 581
Table 315 — IMMaNENt ODSEIVEIS . ... e 583
Table 316 — Configured ODSEIVEIS ......iviii e 583
Table 317 — Data elements of Local Add RS Event ... 589
Table 318 — Data elements of RS Get Event ... 590
Table 319 — Data elements of RS Ack Event ... 590
Table 320 — Data elements of RS Adjust ObSErver .........ccooeiiiiiiiiii e, 591
Table 321 — Local primitives issued or received by RSOBS ... 592
Table 322 — State table RS OBS .. ... e e 594
Table 323 — Functions, Macros, Timers and Variables used by RSOBS ...............cooiinill 595
Table 324 — Local primitives issued or received by RSBUF ..o, 596
Table 325 — State table RSBUF ... e 597
Table 326 — Functions, Macros, Timers and Variables used by RSBUF............................... 599
Table 327 — BiNdiNg TiME SEIVICES ..ouiuiiiiiii et e e e e e e 600
Table 328 — LOCal Gt TimM @ .uuiiiiiiii e e e e e et et et et e et e ees 601
Table 329 — Local primitives issued or received by TImMeSM.........cooooiiiiiiiiiiii 602
Table 330 — State table TimeSM ... e 603
Table 331 — Functions, Macros, Timers and Variables used by TimeSM ......................oceulL 604
Table 332 — FAL services of the 1O device ... 606
Table 333 — FAL services of the 10 controller ... 607
Table F.1 — ChannelErrOr Ty P oo e it e e e 624
Table F.2 — Preconditions ChannelErrorType 0 — OXFF ..., 625
Table F.3 — Preconditions for ChannelErrorType 0x0100 — Ox7FFF, 0x9000 — Ox9FFF ....... 625
Table F.4 — Preconditions for ChannelErrorType “Data transmission impossible” ................ 625
Table F.5 — Preconditions for ChannelErrorType “Remote mismatch” .................c.oeiiini. 626
Table F.6 — Preconditions for ChannelErrorType “Media redundancy mismatch —ring” ....... 626

Table F.7 — Preconditions for ChannelErrorType “Media redundancy mismatch -
a3 =T oo o =T 1o o 1P 627

Table F.8 — Preconditions for ChannelErrorType “Sync mismatch”..............cooiiiininin. 627



- 14 - EVS-EN IEC 61158-5-10:2019

Table F.9 — Preconditions for ChannelErrorType “Isochronous mode mismatch” ................. 627
Table F.10 — Preconditions for ChannelErrorType “Multicast CR mismatch”........................ 627
Table F.11 — Preconditions for ChannelErrorType “Fiber optic mismatch” ........................... 628
Table F.12 — Preconditions for ChannelErrorType “Network component function

LTS 0 = (] PP 628
Table F.13 — Preconditions for ChannelErrorType “Dynamic Frame Packing function

LT 7 0 = (] o PP 628
Table F.14 — Preconditions for ChannelErrorType “Media redundancy with planned

duplication mMisSmatCh” .. ... e 628

Table F.15 — Preconditions for ChannelErrorType “Multiple interface mismatch” ................. 628



EVS-EN IEC 61158-5-10:2019 -15 -

4)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 5-10: Application layer service definition —
Type 10 elements

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this 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
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure 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 National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and 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 conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

This International Standard IEC 61158-5-10 has been prepared by subcommittee 65C:
Industrial networks, of IEC technical committee 65: Industrial-process measurement, control
and automation.

This fourth edition cancels and replaces the third edition published in 2014. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

integration of system redundancy basic functionality;
integration of dynamic reconfiguration basic functionality;

integration of reporting system basic functionality;
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— integration of asset management basic functionality;
— integration of media redundancy ring interconnection basic functionality.

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

FDIS Report on voting
65C/947/FDIS 65C/950/RVD

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

This publication has been drafted in accordance with ISO/IEC Directives, Part 2.

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

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

» replaced by a revised edition, or

+ amended.

A bilingual version of this publication may be issued at a later date.

IMPORTANT - The 'colour inside’ logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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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 may
exploit.

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

Part 5-10: Application layer service definition —
Type 10 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 10 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 International Standard defines in an abstract way the externally visible service provided
by the Type 10 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 document is to define the services provided to

a) the FAL user at the boundary between the user and the application layer of the fieldbus
reference model, and

b) 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 10 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.

Although these services specify, from the perspective of applications, how request and
responses are issued and delivered, they do not include a specification of what the requesting
and responding applications are to do with them. That is, the behavioral aspects of the
applications are not specified; only a definition of what requests and responses they can
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send/receive is specified. This permits greater flexibility to the FAL users in standardizing
such object behavior. In addition to these services, some supporting services are also defined
in this document to provide access to the FAL to control certain aspects of its operation.

1.2 Specifications

The principal objective of this document is to specify the characteristics of conceptual
application layer services suitable for time-critical communications, and thus supplement the
OSI Basic Reference Model in guiding the development of application layer protocols for time-
critical communications.

A secondary objective is to provide migration paths from previously-existing industrial
communications protocols. It is this latter objective which gives rise to the diversity of services
standardized as the various Types of IEC 61158, and the corresponding protocols
standardized in subparts of IEC 61158-6.

This specification may be used as the basis for formal application programming interfaces.
Nevertheless, it is not a formal programming interface, and any such interface will need to
address implementation issues not covered by this specification, including

a) the sizes and octet ordering of various multi-octet service parameters, and
b) the correlation of paired request and confirm, or indication and response, primitives.

1.3 Conformance

This document does not specify individual implementations or products, nor does it constrain
the implementations of application layer entities within industrial automation 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 10 application layer services as defined in this document.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document. For dated references, only the edition
cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

NOTE All parts of the IEC 61158 series, as well as IEC 61784-1 and IEC 61784-2 are maintained simultaneously.
Cross -references to these documents within the text therefore refer to the editions as dated in this list of
normative references.

IEC 61158-1:2019, Industrial communication networks — Fieldbus specifications — Part 1:
Overview and guidance for the IEC 61158 and IEC 61784 series

IEC 61158-5-3, Industrial communication networks — Fieldbus specifications — Part 5-3:
Application layer service definition — Type 3 elements

IEC 61158-6-3, Industrial communication networks — Fieldbus specifications — Part 6-3:
Application layer protocol specification — Type 3 elements

IEC 61158-6-10:2019, Industrial communication networks — Fieldbus specifications — Part 6-
10: Application layer protocol specification — Type 10 elements

IEC 61800-7-203:2015, Adjustable speed electrical power drive systems — Part 7-203:
Generic interface and use of profiles for power drive systems — Profile type 3 specification





