TECHNICAL IEC
SPECIFICATION 61158-3

First edition
1999-03

Part 3 :

Reference number
IEC 61158-3:1999(E)



https://standards.iteh.ai/catalog/standards/iec/ac8474bf-40cd-41f1-8179-6d3e461e7202/iec-ts-61158-3-1999

Numbering

As from 1 January 1997 all IEC publications are issued with a designation in the
60000 series.

Consolidated publications

Consolidated versions of some IEC publications including amendments are
available. For example, edition numbers 1.0, 1.1 and 1.2 refer, respectively, to the
base publication, the base publication incorporating amendment 1 and the base
publication incorporating amendments 1 and 2.

Validity of this publication

Published yearly with reg
(On-line catalogue)*

* |EC Bulletin
i nted periodical

referred to |EC 60050: International

ed to publications IEC 60027: Letter symbols to be
[EC 60417: Graphical symbols for use on equipment.


https://standards.iteh.ai/catalog/standards/iec/ac8474bf-40cd-41f1-8179-6d3e461e7202/iec-ts-61158-3-1999

TECHNICAL IEC
SPECIFICATION 61158-3

First edition
1999-03

Fieldbus for use in st trol systems —

©

U IEC 1999 O Copyright - all rights reserved

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 the publisher.

International Electrotechnical Commission 3, rue de Varembé Geneva, Switzerland
Telefax: +41 22 919 0300 e-mail: inmail@iec.ch IEC web site http://www.iec.ch

Commission Electrotechnique Internationale PRICE CODE XG
International Electrotechnical Commission

MemayHapoaHaa OnekrpotexHuueckaa Homuccua

For price, see current catalogue



https://standards.iteh.ai/catalog/standards/iec/ac8474bf-40cd-41f1-8179-6d3e461e7202/iec-ts-61158-3-1999

-2- 61158-3 © IEC:1999

Contents
Page
L@ ] LY 5 12
INTRODU CT ION Lo e e e e ettt e e et e et e e et e e e e e e eneeneanas 11
Clause
1 SCOPE AN ODJECT .. 14

1.1 Specifications

1.2 Conformance
2 Normative references
3 DefinitioNs ..o K N e
3.1 Reference model definitionS........cooeeviiiiiiii e N NI e e Nr e erreenneeneennes
3.2 Service convention definitions
3.3 Data Link Service definitions
4 Symbols and abbreviations ............. .. \...
5 CONVENLIONS ..uiviiiiiiiiieiici e O e DG
5.1 General conventions
5.2 Parameters.....<o..oN e NN\
5.3 lIdentifiers ...

6 Overview of t ta

8.3 DLPDU authentication (semi-static Q0S attribute) ..........ccooviiiiiiiiiiii, 30
8.4 DL-scheduling-policy (semi-static QoS attribute) ..........cooiiiiiiiii, 31
8.5 DL-timeliness (dynamic DLCEP QO0S attributes) .......cocoviuiiiiiiiiiii e 31
9 Facilities of the DL(SAP)-address, queue and buffer management Data Link Service......... 35
10 Model of the DL(SAP)-address, queue and buffer management Data Link Service........... 35
11 Sequence of primitives at 0Ne DLSAP ..o 36

11.1 Constraints on sequence Of PrimitiVeS .......ccciiiiiiii e 36


https://standards.iteh.ai/catalog/standards/iec/ac8474bf-40cd-41f1-8179-6d3e461e7202/iec-ts-61158-3-1999

61158-3 © IEC:1999 -3-

Clause Page
12 DL(SAP)-address, queue and buffer management facilities ..........ccccooviiiiiii e, 37
i R O 1T | PP UPRPT PR 38
12,2 DI O e e 41
7200 T = 1 10T PP 42
L12.4 UNDING. ..o e 48
T L PP 48

12,0 Gl ittt

13 Facilities of the connection-mode Data Link Service
14 Model of the connection-mode Data Link Service
14.1 DLCEP-identification..........ccooouiiiiiiiiiiiii )
14.2 Model of a peer DLC.......ccoevviiiiiiiiiiiiiiieD
14.3 Model of a multi-peer DLC .........ccovviieeii ot NG

Quality of connection-mode service

18.2 Types of primitives and parameters

18.3 Sequence of primitives when releasing an established DLC/DLCEP..................... 89
18.4 Sequence of primitives in a DLS-user rejection of a DLC / DLCEP
establisShment attemM Pt .. ... 91
19 Data transfer PRaSE ..o 94
19.1 QuUEUE data tranS el ... . 94
19.2 Buffer data tranSTer. ... 97
10,3 RSB ettt e 99
19.4 SUDSCIIDEI QUETY ... ettt e et et et et e e e e 105

20 Facilities of the connectionless-mode Data Link SErviCe .......cocoviiiieiiiiiiiiiii e 107


https://standards.iteh.ai/catalog/standards/iec/ac8474bf-40cd-41f1-8179-6d3e461e7202/iec-ts-61158-3-1999

-4 - 61158-3 © IEC:1999

Clause Page
21 Model of the connectionless-mode Data Link Service ..........cccoccoiiiiiiiiniininieeeen 108
21.1 Model of DL-connectionless-mode unitdata transSmissSion............cccoceveeieiiiennnnen. 108
21.2 Model of DL-connectionless-mode unitdata exchange ...........c.cocoovviiiiiiiinn, 108
22 Quality of connection|essS-MOUE SEIVICE.......iiuiii i 109
22.1 Determination of QoS for connectionless-mode ServiCe ........cocovviiviiiiieieenennnnnn. 109
22.2 Definition of QOS ParameterS .. ... 109
23 SeqUENCE Of PriMItIVES ... T e e

23.1 Constraints on sequence of primitives ..........ccoociiiiiii N G N
23.2 Relation of primitives at the end-points of connectionles
23.3 Sequence of primitives at one DLSAP .....................

24 Connectionless-mode functions
24.1 Data transfer........ccocooveeiieiiniiiiiiiinic Ao NG
24.2 Data exchange..........c.cocevviveiiiiannnnnn,

24.3 Listener query.......coceeeennlen .

A.L Scope and INNEITANCE ... . e 141
A.2 Facilities of the DL-management SEIVICe. ... ...oiuii it ae e 141
A.3 Model of the DL-management SEIVICE ......c.iuiiiiie e ae s 141
A.4 Constraints on sequence of PrimitiVeS.......ccoiii i 141
AL D SO 142
N S T = PP 143
N A X o] (o o PP PTPPRN 144

A8 EVENL oo 145


https://standards.iteh.ai/catalog/standards/iec/ac8474bf-40cd-41f1-8179-6d3e461e7202/iec-ts-61158-3-1999

61158-3 © IEC:1999 -5-

Figures
Page
Figure 1 — Relationship of IEC 61158-3 to other Fieldbus and OSI publications.................... 13
Figure 2 — Relationships of DLSAPs, DLCEPs, DLSAP-addresses, DLCEP-addresses
AN GroUP DL-AUUIESSES ...eiiiiieii et ettt e 20
Figure 3 — Example of paths, links, bridges, and the extended link.................coooviiiiiinnnn, 26
Figure 4 — Types of DL-tIMEIINESS ...t 33

Figure 5 — Sequence of primitives for the DL(SAP)-address, queue and buyffer

Figure 11 — Summary of DL-connection<m
for Peer DLCs (portion 2)...........{.....

Figure 12 — Summary of {
for publishers of a

Figure 13 — SumpmaryQ
for publis

Figure 14 — Sum f ) onnection-mode service primitive time-
sequence ger DLC subscriber where the diagrams differ

Figure 16 — Statextrapsition diagram for sequences of DL-connection-mode service

PHMItIVES @t @ DL CEP ... e 79
Figure 17 — Peer DLC/DLCEP establishment initiated by a single DLS-user ...........ccc.ccoeeeen. 85
Figure 18 — Multi-peer DLC/DLCEP establishment initiated by the Publishing DLS-user........ 85
Figure 19 — Multi-peer DLC/DLCEP establishment initiated by a Subscribing DLS-user ........ 85

Figure 20 — Multi-peer DLC/DLCEP establishment using known DLCEP addresses
initiated first by the PUbliShing DLS-USEr ........oiuuiiiii e 86

Figure 21 — Multi-peer DLC/DLCEP establishment using known DLCEP addresses
initiated first by one or more Subscribing DLS-USEIS ......cciviiiiiiiiiiicec e 86

Figure 22 — Peer DLC/DLCEP establishment initiated simultaneously by both Peer DLS-
users, resulting in @ Mmerged DLC .. ... 86


https://standards.iteh.ai/catalog/standards/iec/ac8474bf-40cd-41f1-8179-6d3e461e7202/iec-ts-61158-3-1999

-6 - 61158-3 © IEC:1999

Page

Figure 23 — Multi-peer DLC/DLCEP establishment initiated simultaneously by both
Publishing and Subscribing DLS-users, resulting in a merged DLC.............ccoviiiiineennn. 86
Figure 24 — Peer DLS-USEr iNVOCALION ......vuiiiii i e e e ae e e 90
Figure 25 — Publishing DLS-USEr iNVOCATION . ... .c.uiiiiiii i e 90
Figure 26 — Subscribing DLS-USEr iINVOCALION........ovuiiiiiie e 90
Figure 27 — Simultaneous invocation by both DLS-USers.............ccoooiiiiiii, 90

Figure 28 — Peer DLS-provider invocation............ccoceviviiiiiiiiiiiicceeeeeeeen,

Figure 29 — Publishing DLS-provider invocation .............ccc.ccceviinienneen, :

Figure 37 — Sequenc
establish

Figure 40 —Sequencge ofprimitives in a DLS-user cancellation of a DLC/DLCEP
establishmenqt attempt: Peer DL-DISCONNECT indication arrives after DL-CONNECT
FESPONSE IS SO ittt ettt e ettt et ettt 93

Figure 41 — Sequence of primitives in a DLS-user cancellation of a DLC/DLCEP
establishment attempt: Publisher’s DL-DISCONNECT indication arrives after
DL-CONNECT I8SPONSE 1S SBNT. ittt ittt e e e e e e e et e e e e et e e aneaaenas 93

Figure 42 — Sequence of primitives in a DLS-user cancellation of a DLC/DLCEP
establishment attempt: Subscriber’s DL-DISCONNECT request arrives after
DL-CONNECT request has been communicated to the Publisher..................coo, 93

Figure 43 — Sequence of primitives for a Classical or Disordered peer-to-peer queue to
QUEUE data tranS el ..o 96

Figure 44 — Sequence of primitives for an Ordered or Unordered peer-to-peer, or an
Unordered subscriber-to-publisher queue-to-queue data transfer .............ccccoeeiiiien. 96


https://standards.iteh.ai/catalog/standards/iec/ac8474bf-40cd-41f1-8179-6d3e461e7202/iec-ts-61158-3-1999

61158-3 © IEC:1999 -7-

Page
Figure 45 — Sequence of primitives for a publisher-to-subscribers queue to queue data
L1015 =] PP PP 97
Figure 46 — Sequence of primitives for a failed queue-to-queue data transfer....................... 97
Figure 47 — Sequence of primitives for an Ordered or Unordered Peer to Peer, or an
Unordered Subscriber to Publisher, buffer to buffer data transfer ..............cco.oeviiiiennn. 98

Figure 48 — Sequence of primitives for a Publisher to Subscribers buffer to buffer data
transfer

Figure 53 — Sequence of primitives in a Subscribing\DL$-

Figure 54 — Sequence of primitives i i ’ er @5

Figure 58 — Seq<> ! 1a S ribing DLS-provider initiated Reset............... 104

Figure 59 — Sequ ; :
TN U= o B R L] = A T N N PPN 104

Figure 60 — n a simultaneous Publishing DLS-user and DLS-

ProVIder INTAIBA RESBE ... i i e e e e e e ee e es 104
Figure &4, —'S primitives in a simultaneous Subscribing DLS-user and DLS-

PrOVIT T I A RO R B Ol .. .ttt 105

Figure 63 — Model for a data-link connectionless-mode unitdata transmission or unitdata
XN AINGE .ot et 108

Figure 64 — Summary of DL-connectionless-mode service primitive time-sequence
(o T T =10 1 =S PTUPTPTPPRPPTRN 112

Figure 65 — State transition diagram for sequences of connectionless-mode primitives at
0N DL S A P e e e 113

Figure 66 — Sequence of primitives for a successful locally-acknowledged
connectionless-mode unitdata transfer...... ..o 117

Figure 67 — Sequence of primitives for a successful remotely-acknowledged
connectionless-mode unitdata transfer.... ... 117

Figure 68 — Sequence of primitives for an unsuccessful connectionless-mode unitdata
LU= 10 1] (=T PP 117


https://standards.iteh.ai/catalog/standards/iec/ac8474bf-40cd-41f1-8179-6d3e461e7202/iec-ts-61158-3-1999

-8 - 61158-3 © IEC:1999

Page
Figure 69 — Sequence of primitives for connectionless-mode unitdata exchange. ................. 124
Figure 70 — Sequence of primitives for connectionless-mode listener query ..............c......... 125
Figure 71 — Summary of time and scheduling-guidance service primitive time sequence
(o E=Te ] =10 L PSPPI 128
Figure 72 — Sequence of primitives for DL-tiImMe .......ccoiiiiii e 130
Figure 73 — Sequence of primitives for the Compel Service ServiCe..........cooveeiiiiiiiiiiiiinennns. 133
Figure 74 — Sequence of primitives for the sequence scheduling services .//.... 0N ovovvvvnennn. 137
Figure A.1 — Sequence of primitives for the DLM action service ......... s NPT N 141

O


https://standards.iteh.ai/catalog/standards/iec/ac8474bf-40cd-41f1-8179-6d3e461e7202/iec-ts-61158-3-1999

61158-3 © IEC:1999 -9-

Tables

Page

Table 1 — Summary of DL(SAP)-address, queue and buffer management primitives and
[0 =T 1T =] T PRSPPI 36

Table 27 — DL-time primitive and parameterS. ... ....ovuiieiiiii e ae e 129
Table 28 — DL-scheduling-guidance Compel Service primitive and parameters.................... 131
Table 29 — DL-scheduling-guidance Schedule Sequence primitives and parameters............ 134

Table 30 — DL-scheduling-guidance Cancel Schedule primitives and parameters ................ 138


https://standards.iteh.ai/catalog/standards/iec/ac8474bf-40cd-41f1-8179-6d3e461e7202/iec-ts-61158-3-1999

- 10 - 61158-3 © IEC:1999

Page
Table 31 — DL-scheduling-guidance Subset Sequence primitives and parameters............... 139
Table A.1 — Summary of DL-management primitives and parameters..........c.c.ccoveeneennnennns 142
Table A.2 — DLM-Set primitive and parameters ... ....oveiiiiii e e 142
Table A.3 — DLM-Get primitive and parameters. .. ... 143
Table A.4 — DLM-Action primitive and parameters .........cooiiiiiiiiie e neae 144
Table A.5 — DLM-Event primitive and parameters ...........ooiiiiiiiniie e 145

@%
S


https://standards.iteh.ai/catalog/standards/iec/ac8474bf-40cd-41f1-8179-6d3e461e7202/iec-ts-61158-3-1999

61158-3 © IEC:1999 -11 -

INTERNATIONAL ELECTROTECHNICAL COMMISSION

DIGITAL DATA COMMUNICATIONS FOR MEASUREMENT AND CONTROL -
FIELDBUS FOR USE IN INDUSTRIAL CONTROL SYSTEMS -

Part 3: Data Link Service definition

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization for sta
all national electrotechnical committees (IEC National Committees). The object qf

entrusted to technical committees; any IEC National Committee interested\in |th ‘may
participate in this preparatory work. International, governmental and non-gove

with the IEC also participate in this preparation. The IEC collaborates clog ith 9 al Organization
for Standardization (ISO) in accordance with conditions determined : i
tions.

2) The formal decisions or agreements of the IEC on technica
international consensus of opinion on the relevant subjects g
from all interested National Committees.

3) The documents produced have the form of rgsomme
of standards, technical specifications, al ré
Committees in that sense.

4) In order to promote international unificatio,

5) The IEC provides no maxKi

6) Attention is draw
of patent rights. The

future but no immédiate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC 61158-3, which is a technical specification, has been prepared by subcommittee 65C:
Digital communications, of IEC technical committee 65: Industrial-process measurement and
control.

The text of this technical specification is based on the following documents:

Enquiry draft Report on voting

65C/197/FDIS 65C/205+205A/RVD

Full information on the voting for the approval of this technical specification can be found in the
report on voting indicated in the above table.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.

IEC 61158 consists of the following parts, under the general title Digital data communications
for measurement and control — Fieldbus for use in industrial control systems:

Part 1. Introductory guide (under preparation)

Part 2: Physical layer specification and service definition

Part 3: Data Link Service definition

Part 4: Data Link Protocol specification

Part 5: Application layer service definition

Part 6: Application layer protocol specification

Part 7. System management (under consideration)

Part 8: Conformance testing (under consideration)

Annex A forms an integral part of this technical specification.

tion before 2002.

This publication will be reviewed by the committee respons
i is available from

Information relating to confirmation, amendment or revjsion of\the p
the IEC web site.

A bilingual version of this technical speci{i
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